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LMLQ LY LZ UL (54) NEW TRIAZOLE DERIVATIVES AND PROCESSES FOR THE
PRODUCTION THEREOF (71)   We, CIBA-GEIGY AG, a body  salts of the triazole
derivatives of the general corporate organised according to the laws of
formula I with inorganic and organic acids. Switzerland, of Basle,
Switzerland, do hereby    In the triazole derivatives of the general   35
declare the invention, for which we pray that  formula I, RI as lower alkyl
is, e.g., ethyl, 5   a patent may be granted to us, and the method  propyl,
butyl, isobutyl, pentyl, isopentyl, neo- by which it is to be performed, to
be particu-  pentyl (2,2 - dimethylpropyl), hexyl or iso- larly described
in and by the following state-  hexyl and, in particular, methyl; as
esterified ment: -                                   hydroxymethyl it is,
e.g., lower alkanoyloxy-   40 The present invention relates to processes
methyl such as formyloxymethyl, propionyl- 10  for the production of new
triazole derivatives  oxymethyl,  butyryloxymethyl,  pivaloyloxy- and their
acid addition salts, to these new methyl and, in particular, acetoxymethyl;
and substances themselves and to pharmaceutical as etherified hydroxymethyl
it is, e.g., lower- compositions containing them, as well as to
alkoxymethyl such as methoxy-, ethoxy-,  45 the therapeutic application of
the new sub-  propoxy-,isopropoxy-, bu   isobutoxy-, 15  stances.
sec.butoxy-, pentyloxy-, isopentyloxy, neo- The new triazole derivatives
according to  pentyloxy-, hexyloxy- or isohexyloxymethyl the invention
correspond  to  the general  As functionally modified carboxy, [err] is,
e.g., formula I                                 esterified carboxy,
especially lower alkoxy-  50 carbonyl such as propoxycarbonyl, butoxy-
[err]                     carbonyl,  isobutyloxycarbonyl,  pentyloxy-
carbonyl,  isopentyloxycarbonyl,  hexyloxy- carbonyl and, in particular,
methoxycarbonyl or ethoxycarbonyl; also cyano and, optionally,   55 mono-
or disubstituted, carbamoyl.  Sub- stituents of carbamoyl groups [err] as
well as of aminomethyl groups [err] are on the one hand, in particular,
monovalent hydrocarbon radicals having at most 10 carbon atoms, such   60
as lower alkyl, e.g. propyl, isopropyl, butyl, 20  in which [err]
represents hydrogen, lower alkyl, isobutyl, sec.butyl, pentyl, isopentyl,
neo- optionally esterified or etherified hydroxy- pentyl, hexyl or heptyl,
and especially methyl methyl,  formyl,  optionally  functionally  or ethyl,
or araliphatic hydrocarbon radicals modified carboxy, or optionally mono-
or di- having 7 to 10 carbon atoms, eg. benzyl,  65 substituted
aminomethyl, [err] represents lower' phenethyl, a-, o-, M- or p -
methylbenzyl, 3 - 25   alkyl, and [err] represents hydrogen or lower
phenylpropyl, 2 - phenylpropyl, [err] - methyl- alkyl, whereby [err]  and
[err] as lower alkyl can  phenethyl, 4 - phenylbutyl or p - isopropyl- be
bound directly, or in [err]- or [err]-position also  benzyl; and on the
other hand two lower by way of oxygen, sulphur or the imino  alkyl radicals
bound  analogously  to  the  70 radical or a lower alkylimino radical, and
the definition for [err] and [err], either directly or 30   rings A and B
independently of each other in the [err]- or [err]-position also by way of
oxygen, can be unsubstituted or substituted.     sulphur, the imino radical
or a lower alkyl- The invention relates also to the addition  imino
radical, which lower alkyl radicals form    2
1,476,116                                   2 together with the adjacent
nitrogen atoms, e.g.,  mg/kg, as well as. in the strychnine con- the  1 -
aziridinyl, 1 - azetidinyl, 1 -  vulsion test and in the electroshock test
after pyrrolidinyl, piperidino, hexahydro - 1H  -  administration in each
case of oral  doses of 



azepin - 1 - yl, morpholino, thiomorpholino,  from about 1 mg/kg, for
example of 1.- 2 -[2- 5   1 - piperazinyl or hexahydro - 1H - 1,4 -  ([err]
- chlorobenzoyl) - 4 - chlorophenyl] - 5 -     70 diazepin - 1 -  yl group,
whereby the two  (morpholinomethyl) - 1H - 1,2,4 - triazole -
last-mentioned groups may be substituted in   3 - carboxamide or N,N-
dimethyl - 1 - [2 - the 4-position, i.e. in the imino group, e.g., by
([err] - fluorobenzoyl) - 4 - chlorophenyl] - 5 - methyl, ethyl, propyl,
isopropyl,   butyl or iso-  [(dimethylamino)methyl] - 1H  - 1,2,4 - 10
butyl, and all aforementioned cyclic groups  triazole - 3 - carboxamide.
Furthermore, the   75 on-carbon atoms also by ethyl, propyl or, in
triazole derivatives of the general formula I particular, methyl.
and their acid addition salts also have a The lower alkyl [err] and the
radical [err] as  moderate central depressant' action. The men- lower alkyl
are, for example, propyl, iso-  toned properties, together with  others
that 15   propyl butyl, isobutyl, secbutyl, pentyl, iso-  can be
demonstrated by selected standard tests   80 pentyl, neopentyl, hexyl or
heptyl, and  [see  W. Theobald  and  H. A. Kunz, particularly methyl or
ethyl. Bound together  Arzneimittelforsch. 13, 122 (1963) as well as in the
above-defined manner, [err] and [err]    W. Theobald et al.,
Arzneimittelforsch. 17, together with the adjacent nitrogen atom form,  561
(1967), .characterise the triazole deriva- 20   for . example, the cyclic
groups mentioned  tives of the general formula I and their  .85 above in
connection with the meaning of [err]  pharmaceutically acceptable addition
salts with especially  1 - pyrroLidinyl, piperidino or  inorganic and
organic acids as being active morpholino.
substances  for  anticonvulsants  and  tran- Where reference is made. in
the foregoing  quillisers which are usable for the treatment 25   and in
the following to lower groups, then  of epilepsy and of conditions of
tension and    90 those meant are groups having at most 7  agitation.
Various triazole derivatives of the carbon atoms and preferably at most 4.
carbon  general formula I are moreover suitable as atoms.
intermediates for the production of further The rings A and B can each on
its own be  compounds embraced by this general formula. 30  repeatedly
substituted: but ring A is pre-    The invention  relates, in particular,
to   95 ferably monosubstituted and ring B preferably  triazole derivatives
of the general formula I unsubstituted or  disubstituted and, in par-  in
which [err]  and [err]  have the meanings ticular, monosubstituted. The
substituents are,  given under this formula, ring A is substituted for
example, halogen up to atomic number 35,  in the 4-position with respect to
the triazole 35  trifluoromethyl, nitro,  lower alkyl or lower  ring by
halogen up to atomic number 35,  100 alkoxy. A substituent of the ring A is
pre-  especially by chlorine, or by nitro or tri- ferably in the 4-position
with respect to the  fluoromethyl, and ring B is unsubstituted, or triazole
ring, and the substituent(s) of the   substituted in any position by
halogen up to ring B in the one (or in both) ortho-position(s)  atomic
number 35 or by trifluoromethyl, pre- 40  with respect to the carbonyl
group. halogen  ferably however by fluorine or chlorine in the  105 atoms
as substituents of the rings A and. B   ortho-position. Particularly
important triazole are fluorine, chlorine or bromine atoms; lower
derivatives within the scope of the general alkyl is, for example, methyl,
ethyl, propyl,  formula  i--as   triazole  derivatives of the isopropyl,
butyl, isobutyl, tertbutyl,  pentyl,  general formula Ia -s  well as within
the 45  isopentyl, neopentyl, ter pentyl, hexyl or  more restricted
compound group defined in  110 heptyl; and lower alkoxy is, for example,
the foregoing, are, with  regard  to  their methoxy, ethoxy, propoxy,
isopropoy, butoy,  pharmacological properties, those wherein [err]
isobutoxy, pentyloy, isopentyl.oy, hexyloxy  is a group of the partial
formula Iaa or heptyloxy. A substituent of the ring A, 50  preerably in the
.4-position  to the  triazole               X      R. ring, is, in
particular, one of the mentioned               [err] halogen atoms,
especially chlorine, also nitro                               (Iaa) or
trifluoromethyl. The ring. B is preferably unsubstituted, or substituted
by  fluorine, 55  chlorine, bromine or trifluoromethyl in. any position,
particularly, however, by fluorine or  in which X represents oxygen or  two
hydrogen  115 chlorine in the o-position.                 atoms, and
[err]and [err], as described previously Tbe triazole derivatives of the
general  with respect to the substitution 'of amino- formula I  and  their
addition  salts with   methyl groups and carbamoyl.groups [err], each 60
inorganic and' organic acids possess valuable  independently represent
hydrogen or hydro- pharmacological properties. The have, in par-  carbon
radicals each having at most 10 carbon  120 ticular, an anticonvulsive
action, as can be   atoms, which radicals, provided that they are verified,
for example, on the mouse  in the  lower alkyl, can  also be bound
directly pentetrazole convulsion  test after admini-  together or in the
[err]- or  [err]-position by way of 65  stration for oral doses of from
about  0.3  oxygen, sulphur, the imino radical or a lower    3
1,476,116                                      3 alkylimino radical. Where
[err] and[err] do not  formula I, and the rings A and B can be sub-
represent hydrogen, they correspond in par-  stituted as given there, is
reacted with a com- 



ticular to the definition for [err] and [err]  given  pound of the general
formula m under formula I: preferably, however, they 5   each independently
represent hydrogen or                        R2 lower alkyl having at most
3 carbon atoms,                    / such as methyl, ethyl or isopropyl, or
together         H-N                (III) with the adjacent nitrogen atom
they repre- sent morpholino, or alkyleneinino having 5
R3 10  to 6 ring members, such as 1 - pyrrolidinyl or piperidino. In this
group of compounds, [err]  wherein [err] and [err] have the meanings given
60 and Re have the meanings given under  under formula I, or with an alkali
metal formula I; they represent however preferably  derivative of such a
compound in which [err] methyl or ethyl, or together with the adjacent  has
a meaning other than hydrogen; or 15  nitrogen atom they represent
morpholino or alkyleneimino having 5 to 6 ring members.  b), for the
production of compounds of the such as 1 - pyrrolidinyl or piperidino,
while  general formula I wherein [err] and [err] represent  65 the rings A
and B are independently of each  methyl, while [err] has the meaning given
under other unsubstituted or substituted, and in the  formula I, a compound
of the general formula 20  latter case they preferably carry the above-  IV
mentioned groups of substituents and, in particular, the specifically
mentioned sub- stituents.                                            [err]
Triazole derivatives of the general formula 25  I wherein  [err]
represents hydroxymethyl, formyl, carboxy or lower alkoxycarbonyl, while
[err] and [err] have the meanings given under formula I or preferably the
more restricted meanings given in the foregoing, 30  and the rings A and B
can be substituted as given under formula I, preferably however in the
manner previously specified, are especially  in which R1 has the meaning
given under  70 important as intermediates for the production  formula I,
and the rings A and B can be sub- of other pharmacologically valuable
compounds  stituted as given there, is reacted with form- 35  embraced by
the general formula I, as well  aldehyde and formic acid; or as of other
such compounds. Compounds of the general formula I having a carboxy group
c), for the production of compounds of the or lower alkoxy carbonyl group
as [err] are of  general formula I wherein R, has the meaning  75.
particular importance as intermediates on  given under formula I with the
exception of 40  account of the ease with which they can be  hydroxymethyl,
while [err] and [err] have the produced.
meanings given under formula I, a compound The data given in the foregoing
relate  of the general formula V likewise to the addition salts of the
stated triazole derivatives embraced by the general 45  formula I with
inorganic and organic acids,                [err] especially to the
pharmaceutically acceptable acid addition salts. The new triazole
derivatives of the general                     / formula I and their acid
addition salts are                                        80 50  produced
according to the invention by a process wherein a). a reactive ester of a
compound of the general formula II in which [err] and [err] have the
meanings given under formula I, and the rings A and B  can be substituted
as given there, is [err]             oxidised; or d) for the production of
compounds of the  85 general formula I wherein [err]   represents carboxy
or lower alkoxycarbonyl, while [err] and R. have the meanings given under
formula I, a basic medium is allowed to react with a 55  in which [err] has
the meaning given under compound of the general formula VI          90
alkylimino  radical, or with a reactive func- [err]
tional derivative of such a compound; or f), for the production of
compounds of the general formula I wherein [err] is aminomethyl 



or mono- or disubstituted aminoimethyl, while  45 [err]              [err
and [err] have the- meanings given under the general formula I, a reactive
ester of a compound of the general formula If embraced by the general
formula I in  which [err] represents lower a1ky,   [err] and [err] have
the meanings given under formula i,                         [err] and the
rings A and B can be substituted  as 5  defined there;  and, optionally, a
compound               [err] obtained by any one of the processes  given
under a) to  d) is  converted  into an addition salt with an inorganic or
organic acid.                                               50 In triazole
derivatives embraced by the 10   general formula I, it is   possible,
within the limits of the definition for these compounds, to introduce,
split off or modify substituents in the usual manner, i.e. to convert
triazole  in which [err] and [err] have the meanings given derivatives of
the general formula I in the  under formula I, and the rings A and B can 15
usualmanner into. other final materials of the  be substituted as given
there, is reacted with general formula I as defined. Thus, compounds  a
compound of the general formula VII given of the general formula I are
obtained by a  above, wherein [err] and [err] have the meanings   55
process wherein                            given under this formula, or
with an alkali. metal derivative of such a compound; or e), for the
production of compounds of the 20  general formula I wherein [err]
represents  g), for the production of a triazole derivative optionally
mono- or disubstituted carbamoyl,  of the general formula I wherein [err]
represents while [err] and [err]  have the meanings given  hydroxymethyl,
while [err] and [err] have the   60- under formula I, a carboxylic acid of
the  meaningsgivenunder formula I, a.compound general formula le embraced
by the general  of the genera formula VIII 25  formula I I
[err] ' in which Ac represents the acyl radical of an in which [err] and
[err] have the meanings given  organic acid, [err] and [err] have  the
meanings   65 under formula I, and the rings A and B can  given under
formula L and the rings A and B be substituted as given there, or a
reactive  can  be substituted  as defined  there, is 30  functional
derivative of such a carboxylic acid, solvolysed; or is reacted with a
compound of the general formula VII    .          .               h), for
the production of a triazole derivative of the general formula I wherein
[err] represents  70 [err]                formyl, while R, and R, have the
meanings given under formula I, a compound of the (VIi)   general formula
Ih [err] in which [err] and [err] each independently repre- 35  sent
hydrogen or hydrocarbon radicals each having at most 10 carbon atoms,
which, pro- vided that they represent lower alkyl, can also be bound
directly together, or they can be bound in the [err]- or y-position by way
of 40   oxygen, sulphur, the imino radical or a  lower    5
1,476,116                                       5 in which [err] and [err]
have the meanings given  sulphonic acid esters, such as the o- and   45
under formula I, and the rings A and B can  p - toluenesulphonic acid
esters, the o- or be substituted as given there, is oxidised; or   p -
nitrobenzenesulphonic acid esters or the o- or p - chlorobenzenesulphonic
acid esters. i), for the production of a triazole derivative  The reactions
with compounds of the general 5   of the general formula I wherein [err]
repre-  formula iii  are preferably performed in the   50 sents cyano,
while [err] and [err] have the mean-  presence of an acid-binding agent. As
the ings given under formula I, a compound of  acid-binding agent, it is
possible to use an the general formula Ii                     excess of the
compound of the general formula iii, or, e.g., also a tertiary organic base
such [err]                   as ethyldiisopropylamine or collidine, or an
55 inorganic basic substance such as potassium carbonate. The reaction
medium employed can 



be, e.g., an inert, optionally hydrous, solvent, e.g. a lower alkanol such
as methanol, ethanol, propanol, isopropanol or butanol, a ketone   60 such
as acetone or methyl ethyl ketone, also, e.g., dioxane, tetrahydrofuran,
dimethylform- amide or dimethylsulphoxide, or an excess of 10  in which
[err] and [err] have the meanings given  the compound of the general
formula m, as under formula I, and the rings A and B can    such or as an
aqueous or organic solution.  65 be substituted as given there, is
dehydrated;    If there is used as reactant, instead of the or
compound of the general formula III, an alkali metal derivative of such a
compound, j), for the production of triazole derivatives e.g. a sodium,
lithium or potassium derivative, 15  of the general formula I wherein [err]
represents  then as solvent there are preferably used   70 optionally mono-
or disubstituted carbamoyl,  hydrocarbons such as benzene, toluene or while
[err] and [err] have the meanings given  xylene, ethereal liquids such as
1,2 - di- under formula I, a compound of the general methoxyethane,
tetrahydrofuran or dioxane, formula Ij embraced by the general formula I
acid amides such as dimethylformamide or N,N,N',N',N",n" - hexamethyl -
phosphoric   75 [err]                     acid triamide, or sulphoxides
such as di- methylsulphoxide. The alkali metal derivatives of such
compounds of the general formula iii in which [err] has a meaning other
than 20                                              hydrogen are formed
preferably in situ, e.g.   80 by the addition of an at least equimolar
amount of alkali metal hydride such as sodium hydride, alkali metal amide
such as sodium amide or lithium. amide, or of an alkali - metalloorganic
compound such as phenyl- or   85 in which [err] and [err] have the meanings
given  butyllithium. The reaction temperature is pre- under formula I, and
the rings A and B can  ferably between 0 and [err] or it is the be
substituted as given there, is reacted with  boiling temperature of the
reaction medium a compound of the general formula VII previ- employed. 25
ously given, wherein [err] and [err] have the mean-    Some chlorides of
compounds of the general   90 ings given under formula VII, in the presence
formula II are described, as intermediates, in of an alkali metal cyanide
and of a selective  the  German  'Offenlegungsschriften' Nos. oxidising
agent; and, optionally, a triazole  2,159,527, 2,215,943 and 2,304,307.
Other derivative of the general formula I obtained  reactive esters of
compounds of the general 30  by any one process or by several successive
formula II can be produced analogously..   95 processes according to e) to
j) is converted    In the splitting of the diazepine ring accord- into an
addition salt with an inorganic or  ing to Process b) by means of
formaldehyde organic acid.                              and formic acid,
the result is not only that For process a), suitable reactive esters of
the amino group previously belonging  to the 35  hydroxy compounds of the
general formula II  diazepine ring is dimethylated, but also that  100 are,
for example, hydrohaic acid esters such an optionally present aminomethyl
and mono- as chlorides and bromides, as well as the substituted aminomethyl
[err] is di- and mono- iodides produced from these, optionally in situ
methylated, respectively. The splitting accord- not until immediately
before the subsequent  ing to the process is performed at elevated 40
reaction. Further suitable reactive esters of  temperature, preferably at
about 800C up  105 compounds of the general formula II are  to the boiling
temperature of the reaction sulphonic acid  esters thereof, particularly
mixture. Although not absolutely necessary lower alkanesulphonic acid
esters such as the  with respect to the overall balance of the
methanesulphonic  acid  esters, and  arene-  reaction, an appreciable
content of water in    6                                     1,476,116
6 the reaction mixture is advantageous; it is  intact. The oxidation
according to  c), together therefore possible to use either aqueous, e.g.,
with the preceding reduction, is however more 30 to 36% formaldehyde
solution or aqueous,  advantageously applied to such compounds  of e.g., 85
to 95%  formic acid. The form-  the general formula I which contain a group
5   aldehyde  is preferably used in a considerable  [err] the reduction of
which is desired but not  70 excess, e.g. two to five times the theoretical
possible, or only possible with difficulty, with- amount of 2 to 4 moles
per mole of starting  out the simultaneous reduction of the carbonyl
material of the general formula IV, and the  group situated between the
rings A and B. formic acid in-an even greater excess, eg. two  For example,
a compound of the general 10  to five times the molar amount relative to
formula I in  which  [err] is disubstituted   75 the formaldehyde. Of the
starting materials  carbamoyl can be reduced by means of a of the  general
formula IV, those 'with  complex hydride, such as lithium aluminium 



hydrogen, carboxy or lower alkoxycarbonyl as  hydride, in an ethereal
solvent, such as tetra- [err] are described in the German 'Offenlegungs
hydrofuran, to a compound of the general 15  schriften' Nos. 2159,527 and
2,215,943, those  formula V in which [err] is the corresponding   80 with
lower alkyl or hydrogen as [err] in the  disubstituted aminomethyl. In
addition, it is German 'Offenlegungsschriften'Nos. 2,055,889   possible in
an analogous manner to reduce and 2,159,527, those with optionally mono-  a
compound of the general formula I wherein or disubstituted aminomethyl or
with hydroxy-  [err] is lower alkoxycarbonyl to a compound 20  methyl as
[err] in the German 'Offenlegungs-  of the general formula V  wherein [err]
is   85 schrift'  No. 2,234,652, and  those  with  hydroxymethyl. If  the
reduction product is optionally mono- or disubstituted carbamoyl or
thereupon directly oxidised, then the hydroxy- with  formyl  as  [err]  in
the  German  methyl group [err] is attacked before the
'Offenlegungsschrift' No. 2,304,307. Further  hydroxymethylene group, and
there is firstly 25  compounds of the general formula IV can be  formed,
depending on the oxidising agent   90 produced by methods'analogous to
those des-  used, a formyl group or carboxyl group R, cribed in the
aforementioned 'Offenlegungs-  and immediately afterwards there occurs in
the schrif ten'.                               same operation the oxidation
of the hydroxy- The oxidation according to Process c) is  methylene group
to thecarbonyl group. Since 30  performed,  for example, by means of a
higher  compounds of the genera formula I having a   95 metal oxide such as
chromium trioxide, e.g.  carboxy group [err]  are more easily obtainable
dissolved in acetic acid, or dissolved in dilute  in another manner, the
oxidation of a hydroxy- sulphuric acid as oxidation solution according
methyl group [err] to a formyl group [err] (in an to Jones and gradually
added to the solution  analogous manner to that of Process h), e.g. 35   of
the starting material in acetone, at a term-  by means of the
above-mentioned -oxidation  100 perature of between about [err] and [err],
pre-  solution according to Jones, in the same opera- ferably at 20-[err];
or with manganese di-  ton as the oxidation of the hydroxymethylene oxide,
particularly in the activated form des-  group according to Process c) is
of practical cribed by J. Attenburrow et al, J. Chem. Soc.  importance.
Alternatively, it is possible in an 40   1952, 1104, in an inert organic
solvent, such ' above-mentioned reduction product to. also  105 as benzene
or dioxane, at temperatures of  firstly selectively acylate, e.g.
acetylate, the between room  temperature and the boiling   hydroxymethyl
group R., to then carry out temperature of the reaction medium.
oxidation according to c) and, optionally, to Starting materials of the
general formula V   subsequently  again  liberate  the hydroxy 45  are
obtained, for example, by reduction of  methyl group according to Process
g).       110 reactive esters of compounds of the general    cyclisation
of' compounds of the general formula II, especially chlorides, with an
alkali  formula VI according to d) is performed, e.g. metal borohydride,
such as sodium  boro-  in a diluted aqueous or aqueous-organic alkali
hydride, ina lower alkanol such as methanol,  hydroxide   solution,
especially  sodium 50  or in some other suitable organic solvet such
hydroxide or potassium hydroxide solution, as  115 as tetrahydrofuran, at
low temperatures, pre-   a basic medium, at room temperature or at ferably
between about [err] and [err], and   moderately elevated temperatures up to
the reaction of the resulting reduction products  boiling temperature of
the reaction medium. with compounds of the general formula iii  in   The
organic solvent used is, e.g., dioxane or 55  a manner analogous to that in
Process a).   a lower aLkanol such as ethanol. If mild reac-  120
Furthermore, starting  material  of the  tion conditions are chosen, e.g.
if the at most general formula V can be obtained, e.g., also  double-molar
amount, relative to the com- by  reduction of compounds of the general
pound of the general formula Vi, of alkali formula 1, whereby a suitable
reduction   hydroxide is allowed to  react at room tem- 60  process or
catalytic hydrogenation, e.g. in the   perature,  and  the  reaction
mixture  is  125 presence of Raney nickel or of a noble metal  neutralised
before processing, then as the main catalyst, such as palladium on charcoal
or on   product there is obtained a triazole derivative an alkaline-earth
metal carbonate, can be   of the general formula I in which [err] is  the
selected in the case where groups [err] that are  lower alkoxy carbonyl
corresponding to  the 65  'in themselves reducible are to be retained
group [err]; whilst under less  ild conditions  130    7
1,476,116                                       7 the corresponding
carboxylic acid, i.  the  tion with the compounds of the general compound
of the general formula I having  formula VII from  the corresponding free
carboxy as [err] is obtained. Cyclisation can  carboxylic acids and
suitable acid halides such also be performed by means of an aqueous-  as
thionyl chloride, oxalyl chloride or phos- 5   organic ammonia solution as
basic medium,  phorus tribromide, and further reacted with-  70 e.g. in a
mixture of concentrated aqueous  out purification. The carboxylic acid
halides ammonia and dimethylformamide.             or their hydrohalides
are reacted with com- Starting materials of the general formula VI  pounds
of the general formula VII, preferably are obtained, for example, by
reaction of the  in the presence of the at least equivalent or 10
analogous compounds described, as inter-  at least double-equivalent amount
of an acid-  75 mediates, e.g., in the Gemran 'Offenlegungs-  binding
agent, e.g. of a strong tertiary organic 



schriften' Nos. 2,159,527, 2,215,943  and  base such as triethylamine, N -
ethyl - diiso- 2,304,307, which  compounds  contain  a  propylamine,
pyridine or s - collidine, which halogen atom, especially a chlorine atom,
in excess can also serve as reaction medium, 15  instead of the
disubstituted amino group, with  or in the presence of a corresponding
excess  .80 a compound of the previously given general  of the compound of
the general formula VII formula m  in which [err] and [err]  have the  to
be reacted, in the presence or absence of meanings defined there, or with
an alkali  an inert organic solvent, such as dioxane, metal derivative
thereof, analogously  to  tetrahydrofuran, benzene or dimethylform- 20
Process a) for the production of the triazole  amide, at a temperature of
between about [err]     85 derivatives of the general formula i. The  and
[err], or at the boiling temperature of simultaneous occurrence of an
aminolysis of  the reaction medium in the case where this is the carboxylic
acid ester groups is avoided if  lower. It is possible under analogous
reaction necessary in the case of reactions with primary  conditions to
react also mixed anhydrides of 25   or secondary amines of the general
formula  carboxylic acids of the general formula le,  90 III having lower
radicals [err]  and [err] by  especially the mixed anhydrides. with
carbonic employing mild reaction conditions and/or  acid semi-esters
obtainable, e.g., by reaction only a slight excess of such amines, or by
use  of alkali metal salts of such carboxylic acids of secondary amines in
the form  of their  with  chloroformic  acid  esters, preferably 30
alkali metal derivatives.                  chloroformic acid lower alkyl
esters, with   95 Process e) is performed by reacting, for  compounds of
the general formula VII. example, a carboxylic acid of the general
Further suitable reactive functional deriva- formula ie with a compound of
the general  tives of carboxylic acid esters of the general formula VII in
the presence of a carbodiimide,  formula Ie are, e.g., reactive esters such
as p - 35   such as dicyclohexyl - carbodiimide, in an  nitrophenyl esters
and cyanomethyl esters, 100 inert solvent such as tetrahydrofuran. Further-
which can be reacted with compounds of the more, a carboxylic acid of the
general formula  general formula VII in inert organic solvents, ie can be
allowed to react with a lower alkyl-  if necessary with heating. There are
reacted isocyanate or alkylthiocyanate-as reactive  under the same
conditions the 1- imidazolides 40  functional derivative of a compound of
the  of carboxylic acids of the general formula Ie  105 general formula
VII-and the immediate reac-  with compounds of the general formula VII.
tion product heated until evolution of carbon    As reactive functional
derivatives of com- dioxide or carbon oxysulphide ceases.      pounds of
the general formula VII, there have Suitable reactive functional
derivatives of  already been mentioned lower alkylisocyanates 45
carboxylic acids of the general formula ie are,  and  lower
alkylisothiocyanates which  are  110 for example, lower alkyl esters
thereof, which  derived from  compounds of the general can be reacted with
compounds of the general  formula VII having a hydrogen atom as [err]
formula VII in some cases even at room tem-   The reactions of these with
carboylic acids perature or, where necessary, with heating and,  of the
general formula  ie can be performed 50  if required, in a closed vessel,
depending on  in the presence or absence of an inert organic  115 the
reactivity and boiling temperature of the  solvent having a sufficiently
high boiling point employed compound of the general formula  or boiling
range, e.g. toluene or xylene or a Vii. As the reaction medium in this case
it  xylene mixture. Further reactive functional is possible to use, e.g., a
lower alkanol such  derivatives of compounds of the general 55   as
methanol or ethanol, or another inert  formula VII having a hydrogen atom
as [err] 120 organic solvent such as tetrahydrofuran or  are, e.g., the N -
tri - (lower alkyl) - silyl dioxane, optionally together with an excess of
derivatives obtainable by reaction of. these the compound to be reacted of
the general  compounds with tri - (lower alkyl) - silyl formula VII.
chlorides, such as trimethylsilyl chloride, in 60     Further suitable
reactive functional deriva-  inert anhydrous organic solvents. The reaction
125 tives of carboxylic acids of the general formula  thereof with reactive
functional derivatives of Ie are halides thereof, especially chlorides,
carboxylic acids of the general formula le in particularly in the form of
their hydrohalides,  inert organic solvents yields N - tri - (lower such as
hydrochlorides. These are produced  alkyl) - silyl derivatives of
carboxamides 65   preferably directly before the subsequent reac-  embraced
by the general formula I, from  130    8
1,476,116                                       8 which the desired
carboxamides are liberated  poxycarbonyl, butoxycarbonyl, tert. - butoxy-
by  decomposition with water or with lower  carbonyl,  phenoxycarbonyl or
benzyloxy- alkanols.                                  carbonyl, and as an
acyl radical of an organic Suitable functional derivatives of such com-
sulphonic acid, it is, e.g., lower alkylsulphonyl 5   pounds of the
'general formula VII in  which  such as methylsulphonyl, or arylsuiphonyl
such   70 neither [err] nor [err] represents hydrogen are,  as
phenylsulphonyl, o- or p - tolylsulphonyl, e.g., N - chlorocarbonyl
derivatives thereof.  o- or p - nitrophenylsulphonyl or o- or These are
reacted with salts, e.g.. alkali metal  p - chlorophenylsulphonyl. The
solvolysis of salts of carboxylic acids of the general formula  compounds
of the general formula VIIi 10  Ie in the presence or absence of inert
organic  according to g) can be performed by methods   75 



solvents, such as toluene or dimethylform-    known per se in a basic or
acid medium, for amide, and the reaction mixtures are heated  example in
lower - alkanolic or lower - until the -equimolar amount of carbon dioxide
alkanolic - aqueous akali hydroxide solutions, is liberated  from  the
primarily  formed  at room temperature up to the boiling tem- 15
carboxylic acid - carbamic acid  anhydrides.  perature of the reaction
mixture, or with   80 Likewise from  'compounds' of the general  aqueous or
aqueous - organic mineral acids, formula VII wherein neither of- the
radicals  e.g. in dilute hydrochloric acid, to which is [err] and [err]
represents' hydrogen are derived, optionally added a water-miscible organic
eg., sulphurous acid - monoalkyl ester- mono-  solvent such  as dioxane,
tetrahydrofuran, 20   amides, which  yield, on  reaction  with  methanol or
ethanol, at the same temperatures.   85 carboxylic acids of the general
formula Ie    Thestarting materials of thegeneral formula in organic
solvents, e.g. in pyridine, dioxane  VIII are obtained for example,
starting from or dimethylformamide or in benzene, the  compounds of the
general formula I wherein desired carboxamides embraced by the general
[err] is lower alkoxycarbonyl by simultaneous' 25  formula I.
reduction of this group to the hydroxymethyl  90 Suitable reactive esters
of compounds of  group and of the carbonyl group situated the general
formula. If are, for example,  between the rings A and B to the hydroxy-
sulphonic acid esters theref, particularly lower  methylene group by means
of a complex alkanesulphonic acid esters such as methane-  hydride, such as
lithium aluminium hydride, 30  suphonic acid esters, and arenesulphonic
acid  in an ethereal solvent, such- as tetrahydro-   95 esters such as o-
and p - toluenesulphonic acid  furan, at a temperature of between about
[err] esters, [err] or p - nitrobenzenesulphonic acid  and room
temperature, followed by partial esters or o- or p - chlorobenzenesulphonic
acylation of the hydroxymethyl group by acid esters. Further suitable
reactive esters of  methods known per se; and finally oxidation 35
compounds of the general formula If are  of the hydroxymethylene group to
the carbonyl  100 hydrohalic  acid  esters  thereof, especially  group,
analogously  to  the aforementioned chlorides and bromides, as well as the
iodides  Process c) for the production of compounds produced in situ
therefrom. The reactions with  of the general formula I. compounds of the
general formula VII or with    For the oxidation of triazole derivatives of
40  thei alkali metal derivatives can be performed  the general formula Ih
to triazole derivatives  105 analogously to Process a).                 of
the general formula I having formyl as The compounds of the general formula
If  R1 according to Process h), there are used can be produced by various
processes accord-  mild selective oxidising agents, such as di- ing to the
invention, e.g. by Process b) if [err]  methylsulphoxide, optionally in the
presence 45   and [err] are to be methyl, and  particularly by  of a
water-binding agent, such as dicyclohexy    110 Process g), and converted
by methods known  carbodiimide and phosphoric acid, at room per  se into
reactive esters   A further pro- temperature or at moderately elevated tem-
duction possibility  for the  organic sulphonic  peratures up to about
[err], or manganese acid  esters  embraced also be  the general  dioxide,
which is preferably activated accord- 50    formula viii of the starting
materials for   ing to j. attenburrow et al., J.Chem. Soc.  115 Process g)
is given later on in the text.   1952, 1104, in an inert organic solvent at
a In  the starting materials of the general  temperate of between about
[err] and the formula Viii for Process  g), the acyl radical  boiling
temperature of the solvent, e.g. in boil- Ac is preferably  the acyl
radical of a  ing benzene. The oxidising agent 'employed 55   carboxylic
ad, of a carbonic acid semi-ester  can also be chromium e.g. dissolved
120 or of an organic sulphonic acid. As  an acyl  in dilute sulphuric acid
as  an oxidation solu- radical of a carboxylic acid, Ac is, e.g., lower
tion according to Jones, with this oxidation aLkanoyl such as formyl,
propionyl, butyryl,  solution being slowly added, preferably at isobutyryl,
valeryl or pivaloyl and, -in par-  between [err] and room temperature, to
the 60  ticlar,  acetyl,  also, e.g., halogenated lower  solution of the
starting material in acetone.  125 aLkanoyl such as trifluoroacetyl or
trichloro-  The starting materials of the general formula acetyl, or
arenecarbonyl such as benzoyl, p -  Ih are produced for example, by the
afore- chlorobenzoyl or p - nitrobenzoyl. As an acyl  mentioned Process g)
or, if [err] and [err] are radical of a carbonic acid semi-ester, Ac is,
methyl, also by Process b).     - 65  e.g., methoxycarbonyl,
etioxycarbonyl, pro-    Dehydration of the triazole derivatives of  130
9                                     1,476,116 the general formula ii
according to process i)      2 to 6, Preferably about 4 hours. The triazole
can be performed,  by methods known per se,     derivation  of   the
general  formula Ij, used at  room temperature or at elevated tempera-
as    starting   materials,    are  produced,  for is allowed  to react
with a carboxamide of the example, by the aforementioned process h) general
formula ii  an  organic or  inorganic         and also by the Process
c)with the use of    70 acid halide, especially a sulphonic acid  halide
compounds of the general formula V in which such as p   - toluenesulphony
chloride or      [err] represents a hydroxymethyl group. methanesulphonyl
chloride,  or a halide of an          the present invention relates also to
such 10 acid   of   trivalent  or  pentavalent   phosphorus,   a)to j)
wherein  a   starting   material is used in 



such as phosphorus oxychloride, or an acid   the  form of a  salt. If the
required starting               75 anhydride, particularly the anhydride of
an       materials  are  optically active, then both the inorganic oxygen
acid  such  as Phosphorus Pentoxide, in an inert organic solvent such as
racemates and the isolated antipodes can be 15   dimethylformanide  or
xylene.  the  sulphonic  pounds either mixtures of racemates or acid
halides, such  as p - toluenesulphonyl  used, or in the case of
diasteriomeric com- specific    racemates,  or likewise   islolated anti-
chloride, are used preferably  in an equimolar amount or in  a. moderate
excess, optionally   podes can  be used. also such starting materials can,
optionally be used in the form of salts. together  With a somewhat greater
excess of    the starting   materials preferably  employed a n acid-binding
agent, especially of a tertiary         for the carrying out of the
reactions   a c c o rd -     8 5 organic base  such as pyridine.
Dehydration can      ing to  the invention are those from which for
example    be performed at  room  tempera-  are obtained the groups of
final materials to ture, or if necessary   at slightly elevated tem-
which particular reference was made at  the Peratures  by means of the
approx.1.5-fold          commencement of the text. .25.  molar amount of p-
toluenesulphonyl chloride                         Depending on the
conditions of the process and the approx 2-fold to 3-fold molar amount
and on the starting materials the end pro-       90 of  pyridine in
dimethylformamide. a further     ducts    are obtained in the free form, or
in example of a dehydrating agent to be men-   the form, likewise included
in the invention, tioned is triphenylphosphine, which can be   of  their
acid addition salts or in some cases 30 caused to react, e.g. in ah
alogenated hydro-  in the form of hydrates of the last-mentioned.
95 carbon, such   as   carbon tetrachloride,with a   The acid addition
salts of the new compounds carboxamide of the general formula ii. The    of
the general formula I can be converted in starting materials of the general
formula ii  a  known   manner into the   free bases, e.g.  w i t h can be
produced by a number of the afore        basic agents, such as alkalies or
ion mentioned processes, particulary by process     exchangers.
alternatively the compounds of   100 35   e ).
the general formula i obtained by the process e).
di~~~~~~~~~~~~~~te general formula I  obtaied by the  procss As alkali
metal cyanide for Process j), there  according to  th invention can,
optionally, be are used, for example, potassium Cyanide and      converted
in the usual manner into their in Particular, sodium cyanide. by selective
addition salts with inorganic or organic acids. oxidising agents are meant
those which do not    for example, the acid desired as salt com-    105
under the reaction conditions attack the                For example, the
gaciddesre   orassltcon ad               05 aldehyde group  of the starting
material of  the general formula i in an organic solvent. formula Ij, but
which    are able to oxidise the    Solvents preferably use d for the
reaction are hydroxymethylene group of the intermediately       those in
which the occurring salt is difficulty 45   formed cyanohydrin to the
carbonyl group.  A     soluble so that  the  salt can be seperated by
110 suitable oxidising agent is manganese dioxide,  filtration. such
solvents are, for example particularly that in the active form described
ethyl acetate, methanol , ether,acetone , methyl by J Attenburrow  et al;,
j. Chem.Soc. 1952,  ethyl ketone, acetone/ether, acetone/ethanol, 1104. The
reactions with manganese dioxide    methanol/ether and ethanol/ether. 50
are preferably performed in isopropanol or   it is possible to use as
pharmaceutic active.   115 in another lower secondary alkanol, to which
substances, instead of free bases, pharma- can be added a further organic
solvent inert    ceutically acceptable acid addition salts, i.e. under the
reaction conditions, Preferably one    salts with acids of which the anions
are not having a good dissolving Power  for the start-  toxic  int he
dosage amounts concerned.  more- 55   ing materials of the general formula
Ij, such as   over, it is of advantage if the salts to be     120 for
example dioxane, in the cold state, e.g.  used   as  pharmaceutical active
substances between [err] and [err], preferably at  readily crystallise, and
are not, or    only     slightly, about [err]. relative to the compound of
the     hygroscopic.   For    salt   formation     with     com- general
formula ij, there is used, for example,   P o u n d s   o f.  th e general
fo rm u la i,  it  is possible 60   a considerable excess of the compound
of the to use,e.g. hydrochloric acid, hydrobromic
125 general formula vii and  also of alkali  metal  acid, sulphuric acid,
phosphoric  acid,   methane- cyanide, e.g. the approx. 5-fold molar amount
sulphonic acid, ethanesulphonic acid, 2 - of the latter and an even greater
excess, e.g.      hydroxyethanesulphonic acid, acetic acid, lactic the
approx.  20-fold   molar amount, of       acid, succinic acid, fumaric
acid, maleic acid, 65  manganese dioxide, with a reaction time of   malic
acid, tartaric acid, citric acid, benzoic       130    10
1,476,116                                         10 acid, salicylic acid,
phenylacetic acid, mandelic  gelatine capsules, as well as soft  closed
acid and embonic acid.                       capsules made from  gelatine
and a softener The  new  compounds  can  be  present,  such as glycerin.
The hard gelatine capsules depending on the choice of starting materials
contain the active substance preferably as a 5   and working procedures, as
optical antipodes  granulate, e.g. in admixture with fillers such   70 or
racemates or, if they have at least two  as maize starch, and/or lubricants
such as 



asymmetric carbon atoms, also as mixtures of  talcum or magnesium stearate,
and optionally isomers (racemate mixtures). The mixtures of  stabilisers
such  as sodium  metabisulphite isomers. (racemate mixtures) obtained can,
by   [err] or  ascorbic acid. In soft capsules, 10   virtue of the
physical-chemical differences in  the active substance is preferably
dissolved or   75 the constituents, be separated in a known   suspended in
suitable liquids, such as in poly- manner into the two stereoisomeric
(diastereo-  ethylene glycols, to which likewise stabilisers meric) pure
racemates, e.g. by chromatography   may be added. and/or fractional
crystallisation .             Suitable dosage units for rectal admini- 15
Resulting racemates can be resolved by   stration are, e.g., suppositories
consisting of   80 known methods, for example by recrystal-  a combination
of an active substance with a lisation from an optically active solvent,
with  suppository foundation substance. Applicable the aid of
microorganisms, or  by reaction   suppository foundation substances are,
e.g., with an optically active acid forming salts  natural or synthetic
triglycerides, paraffin 20   with the racemic compound, and separation
hydrocarbons polyethylene glycols or higher   85 of the salts obtained in
this manner, e.g. by   alkanols. Also suitable are gelatine rectal virtue
of their different degrees of solubility,  capsules consisting of a
combination of the into the diastereomers from which the anti-  active
substance with a foundation substance. podes can be liberated by the action
of suitable   Suitable foundation substances are, e g., liquid 25   agents.
Particularly suitable optically active  triglycerides, polyethylene glycols
or paraffin   90 acids are, for example, the D- and L-forms  hydrocarbons.
Of tartaric acid, di - o - toluyltartaric acid,    Ampoules  for parenteral
administration, malic acid, mandelic acid, camphorsulphonic  especially
intramuscular administration, pre- acid or quinic acid. It is of advantage
to  ferably contain a water-soluble salt of an 30  isolate the more
effective of the two antipodes.  active substance in a concentration
preferably   95 The  new  compounds  are  administered   of 0.2-5%,
optionally together with suitable orally, rectally or parenterally. The
dosage  stabilisers and buffer substances, in aqueous amount depends on the
mode of admini-  solution. stration, on the species, on the age and on
The following working examples further 35  the individual condition. The
daily doses of  illustrate the production of tablets, dragees,  100 the
free bases or of pharmaceutically accept-  suppositories and ampoules: able
salts thereof vary between 0.1 mg/kg and 3 mg/kg for warm-blooded animals.
Suit-  a)  50.0 g of I - [2 - (o - chlorobenzoyl) - able dosage units, such
as dragees, tablets,  4 - chlorophenyl] - 5 - (morpholinomethyl) - 40
suppositories or ampoules, preferably contain  1H  - 1,2,4 - triazole - 3 -
carboxamide is 0.5-50 mg of an active substance according   mixed with 500
g of lactose and 292 g of  105 to  the invention.
potato starch; the mixture is moistened with Dosage Units for oral
administration contain  an alcoholic solution of 8 g of gelatine, and as
active substance preferably between 0.5 and  then granulated through a
sieve. After drying 45   50% of a compound of. the general formula I,  of
the granulate, 60 g of potato starch, 60 g or of a phamceutically
acceptable salt there-  of talcum, 10 g of magnesium  stearate and  110 of.
The said dosage units are produced by   20 g of highly dispersed silicon
dioxide are combination of the active substance with, eg.,  mixed in, and'
the mixture is subsequently solid  pulverulent carriers such as lactose,
pressed out to form 10,000  tablets each weigh- 50   saccharose, sorbitol
or mannitol; starches suh   ing 100.0 mg and each containing 5.0 mg as
potato starch, maize starch or amylopectin,  of active substance; the
tablets can be pro-  115 also laminaria powder or citrus pulp powder;
vided with grooves to effect  a more precise cellulose derivatives or
gelatine, optionally  adjustment of the dosage amount. with  the addition
of lubricants, such as mag- 55   nesium  or calcium  stearate or
polyethylene   b)  2.50 g of NN - dimethyl - 1 -[2 - (o - glycols, to form
tablets or dragee cores.  fluorobenzoyl) - 4 - chlorophenyl :- 5 - (di- The
dragee cores are coated, for example,  methylamino) - methyl] -`1H  - 1,2,4
-  120 with  concentrated  sugar  solutions  which  triazole - 3 -
carboxamide is well mixed with can   also   contain,  e.g.,  gum   arabic,
16 g of maize starch and 6 g of highly dis- 60   talcum  and/or titanium
dioxide, or with  persed  silicon  dioxide.   The  mixture.  is a   lacquer
dissolved  in  readily  volatile   moistened with  a solution of 2 g of
stearic organic solvents or solvent mixtures. Dye-  acid,  6 g of
ethylcellulose and 6 g of steam    125 stuffs may be added to these
coatings, e.g. for   in about 70 ml of isopropyl- alcohol, and is
identification of the various dosage amounts.  then granulated through a
sieve III (Ph. Helv. 65     further suitable oral dosage units are hard
V). The granulate is dried for about 14 hours    11
1,476,116 and  is  subsequently  put through  sieve  4 - chlorophenyl) - 5
- (chloromethyl) - 1H - iii-iiia. It is then mixed with 16 g of maize
1,2,4 - triazole - 3 - carboxylic acid in 1120 ml starch, 16 g of talcum
and 2 g of magnesium   of methanol, and the whole is refluxed for stearate
and the mixture  is  pressed out to  21 hours. There is then distilled off
800 ml  65 5   form  1000 [err] cores. These are coated  of methanol at
normal pressure, and the con- 



with a concentrated syrup of 2 g  of lacca,  centrated solution is allowed
to stand for 18 7.5  g of gum arabic, 0.15 g of dyestuff, 2 g  hours at
room temperature. The product that of highly dispersed silicon dioxide, 25
g of  has crystallised out is filtered off under talcum  and 53.35 g of
sugar, and finally  suction and washed with cold methanol and   70 10
dried. The [err] obtained each weigh  hexane. After drying in vacuo, there
is 162.5 mg and each contain 2.5 mg of active  obtained 1 - (2 - benzoyl -
4 - chlorophenyl) - substance.                                 5 -
(chloromethyl) - 1H - 1,2,4 - triazole - 3 - carboxylic acid methyl ester,
mp. 132- c) 10.0 g of 1 - [2 - (o - chlorobenzoyl) -  1340.
75 4 - chlorophenyl] - 5 - (morpholinomethyl) - 15   lH - 1,2,4 - triazole
- 3 - carboxamide and  b) A solution of 51.6 g (0.132 mole) of 1990 g of
finely ground suppository foundation   1 - (2 - benzoyl - 4 - chlorophenyl)
- 5 - substance (e.g. cocoa butter) are thoroughly  (chloromethyl) - 1H -
1,2,4 - triazole - 3 - mixed and then melted. From the melt, main-
carboxylic acid methyl ester and 29.8 g (0.198 tained homogeneous by
stirring, there are  mole) of sodium iodide in 1000 ml of acetone   80 20
formed 1000 suppositories each weighing 2 g  is refluxed for 45 minutes.
The reaction mix- and each containing 10 mg of active substance.  ture is
thereupon concentrated in vacuo. Water is added to the residue and
extraction is per- d)' A solution of 5.0 g of 1 - [2 - (o -  formed twice
with methylene chloride. The chlorobenzoyl) - 4 - chlorophenyl] - 3,5 -
organic phase is washed once with diluted   85 bis - [(dimethylamino) -
methyl] - lH -  aqueous sodium bisulphite solution and twice 25  1,2,4 -
triazole - dihydrochloride in one litre  with saturated sodium chloride
solution; it is of water is filled into 1000 ampoules and  dried over
sodium sulphate and concentrated sterilised. Each ampoule contains 5 mg of
in vacuo. The residue is triturated with ether, active substance as a 0.5%
solution.       whereupon the reaction product crystallises   90 The
following examples further illustrate  out. After filtration under suction
and drying 30  the production of the new compounds of the  in vacuo, there
is obtained 1- (2 - benzoyl - general formula I as well as of starting  4 -
chlorophenyl) - 5 - (iodomethyl) - lH - materials not hitherto known, but
they are  1,2,4 - triazole - 3 - carboxylic acid methyl not intended to
limit in any way the scope  ester, m.p. 139-[err]                      95
of the invention. Temperatures are given in 35  degrees Centigrade.
Example 2 A mixture of 24.0 g (0.050 mole) of 1 - Example 1
(2 - benzoyl - 4 - chlorophenyl) - 5 - (iodo- A mixture of 8.8 g (0.018
mole) of 1- (2 -  methyl) - 1H - 1,2,4 - triazole - 3 - carboxylic benzoyl
- 4 - chlorophenyl) - 5. - (iodo-  acid methyl ester [see Example la) and
b)]  100 methyl) - 1H - 1,2,4 - triazole - 3 - carboxylic  and 20.5 ml of
33% ethanolic dimethylamine 40   acid methyl ester and 3.5 ml (0.040 mole)
of solution in 480 ml of methanol is stirred morpholine are  stirred in 175
ml of methanol for 2 hours at room temperature. The reaction at [err] for 6
hours. The reaction mixture  is  solution is thereupon concentrated in
vacuo; thereupon concentrated in vacuo, water is  water is added to the
residue and extraction  105 added to the residue, and extraction is per- is
performed twice with methylene chloride. 45  formed twice with methylene
chloride. The  The organic phase is washed twice with water organic phase
is washed three times with water and once with saturated sodium chloride
solu- and once with saturated sodium chloride solu- tion; it is dried over
sodium sulphate and tion; it is dried over sodium sulphate and
concentrated  in  vacuo  to  dryness. The  110 concentrated in vacuo. The
residue is tri- amorphous residue is dissolved in 150 ml of 50  turated
with ether, whereupon the reaction  ether. The reaction product
crystallises out product is obtained in crystalline form. After whilst the
solution  is allowed to stand. The filtration with suction  and drying in
vacuo, reaction product is filtered off under suction there is obtained 1 -
(2 - benzoyl - 4 - and washed with ether. After drying, there is  115
chlorophenyl) - 5 - (morpholinomethyl) - 1H - obtained 1 - (2 - benzoyl - 4
- chlorophenyl) - 55   1,2,4 - triazole - 3 - carboxylic acid methyl 5 -
[(dimethylamino) - methyl] - 1H - 1,2,4 - ester, m.p. 165-170.
triazole - 3 - carboxylic acid methyl ester, The  starting  material is
produced  as m.p. 118-[err] follows: Example 3                  120 a) 224
ml of a 6N solution of hydrogen    To the solution of 6.0 g (0.0203 mole)
of 60   chloride in methanol is added to a solution  6 - phenyl - 8 -
chloro - 4H - s - triazolo- of 112.2 g (0.299 mole) of 1 - (2 - benzoyl -
[1,5 - a] [1,4]benzodiazepine (see German    'Offenlegungsschrift' No.
2,159,527) in 27 ml  amino) - methyl] - 1H   1,2,4 - triazole - of 85%
formic acid there is added 13.7 ml  3 - methanol - hydrochloride; of 36%
aqueous formaldehyde solution, and    from 3A3 g (0.001 mole) of 6 - (o -
fluoro-   65 the mixture is heated, with stirring, for 2  phenyl) - 8 -
chloro - 4H   - s - triazolo- 5   hours at 1000. The reaction solution is
then  [1,5  -  a] [1,4]benzodiazepine  -  2  - 



allowed to cool to room temperature; it is  methanol:- 1 - (2 - (o -
fluorobenzoyl) - poured  into  ice water, and  concentrated  4 -
chlorophenyl] - 5 - [(dimethylamino) - sodium hydroxide solution is added
until the  methyl] - 1 H- 1,2,4 - triazole - 3 - methanol -  70 pH-value
has reached 11. The precipitated  hydrochloride; and 10   crude product is
taken up in ether. The    from 3.59 g (0.001 mole) of 6 - ([err] - chloro-
organic phase is washed twice with: water and  phenyl) - 8 - chloro - 4H -
s - triazolo- once with saturated sodium chloride solution;  [1,5  a][
1,4]benzodiazepine  -  2  - it is dried over sodium sulphate and concen-
methanol: -  I - [2 - (o - chlorobenzoyl) -   75 trated in vacuo. The
residue is  dissolved in  4 -chlorophenyl] - 5 - [(dimethylamino) 15   100
ml of ethyl acetate, and ethereal hydro-  methyl] - 1,2,4 - triazole - 3 -
methanol - chloric acid solution is added until the pH   hydrochloride. has
reached a value of 3. The hydrochloride precipitates out in crystalline
form. It is    The production of the starting materials is filtered off
with suction after 2 hours aid  described in the German
'Offenlegungsschrift'  80 20   washed with ether and hexane. There is  No.
2234,652. obtained 1 - (2 - benzoyl - 4 - chlorophenyl) - 5 -
[(dimethylamino) - methyl] - 1h- 1,2,4-                Example 5 triazole
hydrochloride, .m.p. 182-185 with    35 ml.of 36% aqueous formaldehyde
solu- decomposition.                             tion is added to the
solution of 19.2 g (0.050 mole) of NN - dimethyl - 6 - ([err] - fluoro-
85 phenyl) -8- chloro -4H  - s - triazolo- 25                  Example 4
[1,5 - a] [14]benzodiazepine - 2 - carbox- 13.5 ml of 85%  formic acid and
6.7 ml  amide (see German 'Offenlegungsschrift' No. of 36%  aqueous
formaldehyde solution are  2,304,307) in 68 ml of 85% formic acid, and
added to 3.4 g (0.001 mole) of 6 - phenyl -  the mixture is heated with
stirring for 2 hours   90 8 - chloro - 4H - s - triazolo[1,5 - a] [1,4]-
at [err]. The reaction mixture is afterwards 30  benzodiazepine - 2 -
carboxylic acid (see  cooled to room temperature; it is poured into German
'Offenlegungsschriften' Nos. 2,159,527  ice water, and concentrated sodium
hydroxide and 2,215,943). The reaction mixture is sub-  solution is added
until the pH-value reaches sequently  heated, with stirring, at [err] for
11. The precipitated crude product is taken   95 2 hours, in which time the
starting product  up  in methylene chloride. The methylene 35   goes
completely into solution. After cooling  chloride solution is washed twice
with water there is added concentrated sodium hydroxide  and once with
saturated sodium chloride solu- solution until the pH has reached a value
of  tion; it is dried over sodium sulphate and 5, and the mixture is
concentrated in vacuo  concentrated  in  vacuo. The  residue  is  100 to
dryness. In order to obtain complete drying,  recrystallised from
isopropanol and, after dry- 40  the residue is concentrated a further three
ing in vacuo, there is obtained NN - di- times- with a mixture of toluene/
methanol  methyl - 1 - [2 - (o - fluorobenzoyl) - 4 - (1-: 1) in vacuo
at[err]. The residue is chlorophenyl]  - 5  -  [(dimethylamino) - extracted
three times with boiling methylene  methyl] - 1H - 1,2;4 - triazole - 3 -
carbox-  105 chloride. The organic phase is concentrated in  amide, m.p.
140-[err] 45   vacuo, and the residue  is dissolved in 300 ml   The
following are obtained in an analogous of ethyl acetate. The cloudy
solution is treated  manner: with charcoal and filtered through Hyflo. A
solution of hydrogen chloride in ether is added    from 20.6 g of N,N -
diethyl - 6 - (o - to the clear filtrate until an acid reaction to
fluorophenyl) - 8 - chloro - 4h - s - triazolo-  110 50  congo  red is
indicated. The precipitated  [1,5 - a] [l,4]benzodiazepine - 2 - carbox-
crystals are filtered with suction and washed  amide :-N,N  - diethyl - 1 -
[2 - (o - with ethyl acetate  and ether. There is obtained  fluorobenzoyl)
- 4 - chlorophenyl] - 5 1 - (2 - benzoyl - 4 - chlorophenyl) - 5 -
[(dimethylamino) - methyl]-  1H - 1,2,4 - [(dimethylamino) - methyl]- - 1H-
1,2,4 - triazole - 3 - carboxamide;                115 55  triazole - 3 -
carboxylic acid hydrochloride,   from 20.0 g of NN - dimethyl - 6 - (o -
m.p. 160 - 165 with decomposition.        chlorophenyl) - 8 - chloro - 4H -
s - triazolo- The following are obtained in an analogous  [1,5 - a]
[1,4]benzodiazepine - 2 - carbox- manner:
amide:- NN - dimethyl -  1 - [2- (o - chlorobenzoyl) - 4  - chlorophenyl] -
5   -  120 from 3.25 g (0.001 mole) of 6 - phenyl -  [(dimethylamino) -
methyl]  1H - 1,2,4 - 60   8 - chloro - 4H  -s - triazolo[1,5 - a][l,4]-
triazole - 3 - carboxamide; benzodiazepine - 2 - methanol:- 1 - (2 -   from
21A g of NN - diethyl - 6 - (o - benzoyl - 4 - chlorophenyl) - 5 -
[(dimethyl- chlorophenyl) - 8 - chloro - 4H - s - triazolo-    13       .
1,476,116                                          13 [1,5 - a]
[1,4]benzodiazepine - 2 - carbox-  [1,5 - a] [1,4]benzodiazepine - 2 -
carbox- amide:-N,N - diethyl - 1- 2-(o-chloro-  amide:-N  - methyl  1- 1[2
- (o - chloro- benzoyl) - 4 - chlorophenyl] -5  - [(dimethyl-  benzoyl) - 4
- chlorophenyl] - S - [(dimethyl- amino) - methyl] - 1  - 1,2 - - triazole
- 3 -  amino) - methyl] - 1H - 1,2,4 - triazole - 3 - 



5   carboxamide;                                carboxamide;
70 from 18.3 g of NN - dimethyl - 6 - phenyl -    from 19.2 g of N - ethyl
- 6 - (o - fluoro- 8- chloro - 4H - s - triazolo [1,5 - a] [1,4]-  phenyl)
- 8 - chloro - 4H  - s - triazolo- benzodiazepine - 2 - carboxamide: -  NN
-  [1,5 - a] [1,4 benzodiazepine - 2 - carbox- dimethyl - 1 - (2 - benzoyl
- 4 - chloro-  amide:-N - ethyl - 1   [2 - (o - fluoro- 10   phenyl) - 5 -
[(dimethylamino) - methyl] -  benzoyl) - 4 - chlorophenyl] - 5 -
[(dimethyl-  75 1H - 1,2,4 - triazole - 3 - carboxamide;    amino) -
methyl] - 1H - 1,2,4 - triazole - 3 - from 19.7 g of NN - diethyl - 6 -
phenyl -  carboxamide; 8 - chloro - 4H - s - triazol[1,5 - a][1,4]-    from
19.9 g of N - isopropyl - 6 - (o - benzodiazepine - 2 - carboxamide: -  N,N
-  fluorophenyl) - 8 - chloro - 4H - s - triazolo- 15   diethyl - 1 - (2 -
benzoyl -.4 - chlorophenyl) -  [1,5 - a] [1,4]benzodiazepine - 2 - carbox-
80 5 - [(dimethylamino) - methyll - 1H - 12,4 -  amide: - N - isopropyl - 1
- [2 - (o - fluoro- triazole  3 - carboxamide;                  benzoyl) -
4 - chlorophenyl] - 5 - [(dimethyl- from 20.0 g of NN - dimethyl - 6 -
phenyl -  amino) - methyl] - 1H - 1,2,4 - triazole - 3 - 8 -
(trifluoromethyl) - 4H  - s - triazolo-  carboxamide; 20   [1,5 - a]
[1,4]benzodiazepine - 2 - carbox-    from 21.3 g of 4- [[6-  (o-
fluorophenyl) -   85 amide:- NN - dimethyl - 1 - (2 - benzoyl -  8 - chloro
- 4H - s - triazolo[1,5 - a] [1,4]- [err], - trifluoro - p - tolyl) - 5 -
[(dimethyl-  benzodiazepin  - 2  - yl]  - carbonyl]  - amino) - methyl] -
1H - 1,2,4 - triazole -  morpholine:- 4 - [[1 - [2 - (0    - fluoro- 3 -
carboxamide;      benzoyl) - 4 - chlorophenyl] - 5 - [(dimethyl- 25    from
18.8 g of N,N -dimethyl - 6           amino) - rnethyl] - 1H - 1,2,4 -
triazol -   90 phenyl - 8 - nitro - 4H  - s - triazolo-  3 - yl] -
carbonyl] - morpholine; [1,5 - a] [1,4]benzodiazepine - 2 - carbox-    from
20.5 g of 1 - [ [6 - (o - fluorophenyl) - amide:- NN - dimethyl - 1 - (2 -
benzoyl -  8 - chloro - 4H - s - triazolo[1,5 - a] [1,4]- 4 - nitrophenyl).
- 5 - [(dimethylamino) -  benzodiazepin  - 2  - yl]  - carbonyl]  - 30
methyl] - 1H - 1,2,4 - triazole - 3 - carbox-  pyrrolidine:- 1 - [[1  - [2
- (o - fluoro-   95 amide;                                      benzoyl) -
4 - chlorophenyl] - 5 - [(dimethyl- from 19.7 g of NN - dimethyl - 6 - (o -
amino) - methyl] - 1H - 1,2,4 - triazol - 3 - fluorophenyl) - 8 - nitro -
4H - s - triazolo-  yl] - carbonyl] - pyrrolidine; [1,5 - a]
[1,4]benzodiazepine - 2 - carbox-    from 21.2 g of 1 - [[6 - (o -
fluorophenyl) - 35  amide:- N,N  - dimethyl - 1 - [2 - (o -  8 - chloro -
4H - s - triazolo[1,5 - a][1,4]-  100 fluorobenzoyl) - 4 - nitrophenyl] - 5
- [(di- benzodiazepin - 2 - yl] - carbonyl] - methylamino) - methy - - 1H
- 1,2,4 -  piperidine:- 1 - [[1 - [2 - (o - fluoro- triazole - 3 -
carboxamide;                 benzoyl) - 4 - chlorophenyl] - 5 - [(dimethyl-
from 16.9 g of 6  phenyl - 8 - chloro -  amino) - methyl] - 1H - 1,2,4 -
triazol - 3 - 40  4H -  - triazolo[1,5 - a] [1,4]benzodiazepine -  yl] -
carbonyl] - piperidine;            105 2 - carboxamide: -1 - (2 - benzoyl -
4 -    from the base liberated from 23.8 g (0.050 chlorophenyl) - 5  -
[(dimethylamino) -  mole) of 1 - [[6 - (a .- fluorophenyl) - 8 - methyl] -
1H - 1,2,4 - triazole - 3 - carbox-  chloro - 4H - s - triazolo[1,5 -
a].[1,4]benzo- amide;                                      diazepin - 2 -
yl] - carbonyl] - 4 - methyl- 45    from  18.6 g of 6 - (o - chlorophenyl)
-  piperazine hydrochloride:- 1 - [[1 - [2 -  110 8  - chloro - 4H - s -
triazolo[1,5 - a] [1,4]-  (o - fluorobenzoyl) - 4 - chlorophenyl] - 5 -
benzodiazepine - 2 - carboxamide: -  1 - [2 -  [(dimethylamino) - methyl] -
1H - 1,2,4 - (o - chlorobenzoyl) - 4 - chlorophenyl] - 5 - . triazol - 3 -
yll - carbonyl] - 4 - methyl- [(dimethylamino) - methyl] - 1H - 1,2,4 -
piperazine and the dihydrochloride thereof. 50  triazole - 3 - carboxamide;
from 17.8 g of 6 - (o - fluorophenyl) - 8 -    The starting materials used
are described in  115 chloro - 4H - s - triazolo[1,5 - a] [1,4]benzo-  the
German   'Offenlegungsschrift'   No. diazepine - 2 - carboxamide:-  1 - [2
- (o -  2,304,307. fluorobenzoyl) - 4 - chlorophenyl] - 5 - [(di- 55
methylamino) - methyl] - 1H  - 1,2,4 -                       Example 6
triazole - 3 - carboxamide;                   8.35 ml (about 0.10 mole) of
36%  aqueous from  18.5 g of N - methyl - 6 - (o -  formaldehyde solution
is added to the solution  120 fluorophenyl  8 - chloro - 4H - s - triazolo-
of the base, liberated from 4.30 g (0.010 mole) [1,5 - a]
[1,4]benzodiazepine - 2 - carbox-  of 2 - [(methylamino) - methyl] - 6 - (o
- 60  amide :-  N - methyl - 1 - [2 - (o - fluoro-  chlorophenyl) - 8 -
chloro - 4H - s - triazolo- benzoyl) - 4 - chlorophenyl] - 5 - [(dimethyl-
[1,5 - a] [l,4]benzodiazepine - fumarate amino) - methyl] - 1H - 1,2,4 -
triazole - 3 -  (2:1) (see German 'Offenlegungsschrift' No. 125
carboxamide;                                2,234,652), in 13.5 ml (about
0.25 mole) of from  19.3 g of N - methyl - 6 - (o -  85%  formic  acid, and
the mixture is heated, 65   chlorophenyl) - 8 - chloro - 4H - s - triazolo-
with stirring, for 2 hours at 1000. The reac-    14
1,476,116                                                 14 tion solution
is afterwards cooled to room   methyl] -1h  -  1,2,4 - triazole and the di-
temperature; it is poured into ice water, and  hydrochloride thereof;. and
concentrated sodium   hydroxide solution is  - from  4.07 g (0.010 mole) of
2 - [(4-     65 



added  until :the pH-value has reached 11.  methyl - 1 - piperazinyl) -
methyl] - 6 - 5   The crude product that has precipitated is  phenyl - 8 -
chloro - 4H  - s - triazolo- taken up in ether. The organic phase is  [1,5
- a][1,4]benzodiazepine:-  1 - (2- washed twice with water and  once with
benzoyl -4- chlorophenyl) -3 - [(4 -methyl - saturated sodium chloride
solution; it is dried  1 - piperazinyl) - methyl] - 5  - [(dimethyl-  70
over sodium sulphate and then concentrated  amino) -  methyl] - 1H - 1,2,4
- triazole and 10   in vacuo. The oily residue is dissolved in 100  the
trihydrochloride thereof. ml of ethanol, and ethereal hydrogen chloride
solution is added until the pH-value has    The starting. materials used
are described in reached  2. The ethanol is thereupon com-  the   German
'Offenlegungsschrift'        No. pletely distilled off in vacuo, and ethyl
acetate  2,234,652.                            75 15   is added to the
residue. The product obtained    -          Example 7 in crystalline form
is filtered with suction and    7.6 g (0.017 mole) of 1 - (2 - benzoyl -
washed with ethyl acetate  and ether. -After  4 - chlorophenyl) - 5 -
(morpholinomethyl) - drying in vacuum, there is obtained 1 - [2 -  1h  -
1,2,4 - triazole - 3 - carboxylic acid (o  - chlorobenzoyl) - 4 -
chlorophenyl] - 3,5 -  methyl ester (see Example 1) is covered over   80 20
bis - (dimethylamino) - methyl] - IH- 1,2,4-  with 340 ml of methanol and
69 ml of con- triazole - dihydrochloride, m.p.   100-[err]  centrated
aqueous ammonia solution. The with decomposition.
mixture is heated, with stirring for 4 hours at The following are obtained
in an analogous  400, with the starting material slowly going manner:
into solution. The reaction mixture is then   85 allowed to stand for 18
hours at room tem- 25     from the base liberated from 4.30 g (0.010
perature, and subsequently concentrated in mole) of 2 - [(methylamino) .-
methyl] - 6 -  vacuo. Water is added to the residue and (o - fluorophenyl)
- 8 - chloro - 4H - s -  extraction is performed twice with methylene
triazolo[1,5 - a] [l,4]benzodiazepine - hydro-  chloride. The organic phase
is washed twice   90 chloride - dhydrate : -1 - [2 - (o - fluoro-  with
ice-cold IN sodium bicarbonate solution, 30   benzoyl) - 4 - chlorophenyl]
- 3,5 - bis - [(di-  once with water and once with saturated methylamino) -
methyl]   - 1H - 1,2,4 - triazole  sodium  chloride solution; it is dried
over and the dihydrochloride thereof.            sodium  sulphate and then-
concentrated in vacuo to dryness. The residue is recrystallised   95 The
following  are  obtained  likewise  from  isopropanol' to obtain, after
drying   in analogously but, if desired, with reduction of  vacuum, 1 -  (2
- benzoyl - 4 - chlorophenyl) 35  the amount of 36% formaldehyde solution
to  5 - (morpholinoniethyl) - 1h -  1,2,4 - 5.85 ml (about 0.07 mole):
triazole - 3 - carboxamide, m.p. 146-[err] from 3.52 g (0.010 mole) of 2 -
[(dimethyl-               Example 8                    100 amino) - methyl]
- 6- phenyl- 8 - chloro -     17.5 g (0.044 mole) of 1 - (2 - benzoyl - 4H
- s - triazolo [1,5  - a] [1,4]benzo-  4 - chlorophenyl) - 5 -
[(dimethylamino) - 40   diazepine:- 1 - (2 - benzoyl - 4 - chloro-  methyl]
- IH - 1,2,4 - triazole - 3 - carboxylic phenyl) - 3,5 - bis -
[(dimethylamino) -  acid methyl ester (see Example 2) is covered methyl] -
1H - 1,2,4 - triazole and  the di-  over with 850 ml of methanol and 175 ml
105 hydrochloride thereof;                      of concentrated aqueous
ammonia solution. from 3.92 g (0.010 mole) of 2 - (piperidino-  The
reaction solution is stirred for 7 hours 45   methyl) - 6 - phenyl - 8 -
chloro - 4H -  at room temperature, and afterwards concen- s - triazolo
[1,5 - a] [1,4] benzodiazepine: -    trated in vacuo to dryness. Water is
added 1 - (2 - benzoyl  4 - chlorophenyl) - 3 -  to the residue, and
-extraction is performed  110 (piperidinomethyl) - 5 - [(dimethylamino) -
twice with methylene chloride. The organic methyl] - 1H - 1,2,4 - triazole
and the di-  phase is washed twice with water and once 50   hydrochloride
thereof;                      with saturated sodium  chloride solution; it.
from  3.78 g (0.010 mole) of 2 - [(1 -  is dried over sodium  sulphate and
concen- pyrrolidinyl) - methyl] -6 - phenyl - 8 -  trated in vacuo to
dryness. The residue is  115 chloro - 4H - s - triazolo[l,5 - a]
[1,4]benzo-  dissolved in 300 ml of ethyl acetate, and diazepine:- 1 - (2 -
benzoyl - 4 - chloro-  ethereal hydrogen chloride solution is.  added 55
phenyl) - 3-  [(1 - pyrrolidinyl) - methyl] - 5 -  until the pH-value has
reached 2. The crystal- [(dimethylamino) - methyl] - 1h - 1,2,4 -  line
product is filtered with suction and triazde and the dihydrochloride
thereof;    washed with ethyl acetate and ether. After  120 from 3.94 g
(0.010 mole) of 2- (morpholino-  drying in vacuum, there is-obtained 1 - (2
- methyl) - 6- phenyl - 8 - chloro - 4H  -  benzoyl - 4 - chlorophenyl) - 5
- [(dimethyl- 60  s - triazolo[l,5 - a] [l,4]benzodiazepine:-   amino) -
methyl] - 1H - 1,2,4 - triazole - 1 - (2 - benzoyl - 4 - chlorophenyl ) -
3 - carboxamide - hydrochloride, m.p. 250- (morpholinomethyl) - 5 -
[(dimethylamino) -  [err] with decomposition.                   125    15
1,476,116                                      15 Example 9
tion) after recrystallisation from isopropanol; 9.00 g (0.018 mole) of
crude 1. - [2 - (o -  and chlorobenzoyl) - 4 - chlorophenyl] - 5 -
starting with 7.5g (about 0.017 mole) of 



(morpholinomethyl) - 1H - 1,2,4 - triazole -  crude   - (2 - benzoyl - 4 -
chlorophenyl) -  65 5   3 - carboxylic acid hydrochloride is refluxed  5 -
(piperidinomethyl) - 1H - 1,2,4 - triazole - with 90 ml of thionyl chloride
for 90 minutes.  3 - carboxylic acid methyl ester:-  crude 1 - The clear
solution is concentrated in vacuo  (2 - benzoyl - 4 - chlorophenyl) - 5 -
at 40, and the residue, in order to com-  piperidinomethyl) - 1H - 1,2,4 -
triazole - 3 - pletely remove the thionyl chloride therefrom,  carboxamide,
of which the analogously pre-  70 10  is dissolved in 100 ml of absolute
toluene and  pared hydrochloride melts at 255-[err] (with again
concentrated by evaporation.         decomposition) after recrystallisation
from iso- The crude acid chloride hydrochloride is  propanol. covered over
with 90 ml of concentrated aqueous ammonia solution and the whole is    The
starting materials are produced as 1 5   stirred for 18 hours at room
temperature. The  follows:                               75 reaction
mixture is afterwards cooled for 2 hours with ice water; the precipitated
crude  a) By a procedure analogous to that of product is filtered off, and
then well washed  Example 1 there are obtained, with the use with cold
water. After recrystallisation from   of 29 g (0.041 mole) of pyrrolidine
and 3.0 g 20  isopropanol there is obtained 1 - [2 - (o -  (0.041  mole)
of  piperidine, instead  of chlorobenzoyl) - 4 - chlorophenyl] - 5 -
morpholine, crude 1 - (2 - benzoyl - 4  - 80 (morpholinomethyl) - 1H -
1,2,4 - triazole -  chlorophenyl) - 5 - [(1 - pyrrolidinyl) - 3 -
carboxamide, m.p. 165-[err]            methyl] - 1H - 1,2,4 - triazole - 3
- carboxylic The. starting  material is produced  as  acid methyl ester and
crude 1 - (2 - benzoyl - 25  follows:                                    4
- chlorophenyl) - 5 - (piperidinomethyl) - 1H - 1,2,4 - triazole - 3 -
carboxylic acid  85 a) 0.10 g of sodium iodide is added to a  methyl ester,
respectively. mixture of 9.3 g (0.0226 mole) of 1 - [2 - (o -
chlorobenzoyl) - 4 - chlorophenyl] - 5 - (chloromethyl) - 1H - 1,2,4 -
triazole - 3 -              Example 11 30   carboxylic acid (see German
'Offenlegungs-    7.0 g (0.0165 mole) of crude 1 - (2 - schrift' No.
2,159,527, page 32) and 9.5 g  benzoyl - 4 - nitrophenyl) - 5 - [(dimethyl-
(0.11 mole) of morpholine in 100 ml of amino) - methyl] - 1H - 1,2,4 -
triazole - 3 -  90 ethanol, and the whole is refluxed for 2 hours.
carboxylic acid ethyl ester (see below) is The reaction mixture is
thereupon concen-  covered over with 200 ml of ethanol and 20 ml 35  trated
in vacuo; the residue is dissolved in  of concentrated aqueous ammonia
solution. water, and 2N  hydrochloric acid is added  The reaction mixture
is allowed to stand for until an acid reaction to Gongo red is obtained.  3
days at room. temperature, and is then con-  95 The precipitated
hydrochloride of the reac-  centrated in vacuo. Water is added to the tion
product is extracted twice with 100 ml  residue and extraction is performed
twice with 40   of methylene chloride each time. After wash-  ethyl
acetate. The organic phase 'is washed ing with saturated sodium chloride
solution,  twice with cold IN sodium bicarbonate solu- drying over sodium
sulphate and concentration  tion and twice with saturated sodium chloride
100 by evaporation, the organic extracts yield 1 -  solution; it is dried
over sodium sulphate and [2 - (o - chlorobenzoyl) - 4 - chlorophenyl] -
concentrated in vacuo to dryness. The residue 45   5 -  (morpholinomethyl)
- 1H  - 1,2,4 -  is dissolved in. ethyl acetate/isopropanol (5: 1),
triazole - 3 - carboxylic acid hydrochloride in  and the solution is
chromatographed on a the form of an amorphous yellow foam, which  column of
150 g of silica gel. The eluting  105 is used directly for the next step.
agent  employed, is ethyl acetate/isopropanol (5:1). The fractions
containing the desired product are combined, and concentrated by Example 10
evaporation. The residue is recrystallised from 50     The following are
obtained analogously to  ethanol to obtain, after drying in vacuum, 1 - 110
Example 7:                                 (2 - benzoyl - 4 - nitrophenyl)
- 5 - [(di- methylamino) - methyl] - 1H  - 1,2,4 - starting with 7.3. g
(about 0.017 mole) of  triazole - 3 - carboxamide, m.p. 187-[err]. crude 1
- (2 - benzoyl - 4 - chlorophenyl) -    There is obtained in an analogous
manner, 5 - [(1 - pyrrolidinyl) - methyl] - 1H -  with the use of 7.3 g
(0.0165 mole) of crude 115 55   1,2,4 - triazole - 3 - carboxylic acid
methyl  1 - [2 - (o - fluorobenzoyl) - 4 - nitrophenyl] - ester:-
amorphous 1 - (2 - benzoyl - 4 -  5 - [(dimethylamino) - methyl] - 1H -
1,2,4 - chlorophenyl) - 5 - [(1 - pyrrolidinyl) -  triazole - 3 -
carboxylic acid ethyl ester (see methyl] - 1H - 1,2,4 - triazole - 3 -
carbox-  below): 1 - [2 - (a - fluorobenzoyl) - 4 - amide, of which the
hydrochloride, prepared  nitrophenyl]  - 5  -  [(dimethylamino) - 120 60
with ethereal hydrogen chloride solution in  methyl] - 1H - 1,2,4 -
triazole - 3 - carbox- ethyl acetate, melts at 2360 (with decomposi-
amide.    16                                       1,476,116
16 The starting materials are produced as  a) 30 ml of concentrated aqueous
ammonia follows:                                   solution is added
dropwise at 30 in the   65 



6 ml (0.072 mole) of 36%  aqueous form-  course -of 5 minutes, with
stirring, to the aldehyde solution is added to the solution of  suspension
of 6.0 g (0.015 mole) of-1  - (2 - 5   7.55 g (0.020- mole) of 6 - phenyl -
8 -  benzoyl - 4 - chlorophenyl) - 5 - (chloro- nitro - 4H - s - triazolo
[1,5 - a] [1,4] benzo-  methyl) -1H - 1,2,4 - triazole - 3- - carboxylic
diazepine - 2 - carboxylic acid ethyl ester (see  acid methyl ester in 220
ml of methanol.  70 German 'Offenlegungsschrift' No. 2,304,307)  There has
formed after 4 hours a clear reac- in 50 ml of 85% formic acid, and the
mixture  tion solution, and a short time later a crystal- 10  is heated for
2 hours at [err]. The reaction  line product commences to precipitate.
Stirring mixture is afterwards poured into 200 ml of  is maintained for one
hour at room tempera- ice water, and an undissolved yellow  by-  ture and
for one hour at 0-50. The formed   75 product is separated by filtration
through  crystals  are  thereupon  filtered  off 'and purified diatomaceous
earth. Sodium carbonate  recrystallised from  50 ml of methanol. The 15  is
added to the filtrate, with ice cooling, until  product is filtered off
with  suction and washed the ph-value has reached 9, and extraction is
with methanol and hexane. After drying  in performed  twice with ethyl
acetate.  The  vacuum, there is obtained  1 -(2 - benzoyl -   80 organic
phase is washed twice with water and  4 - chlorophenyl) - 5 -
(chloromethyl) 1- H - once with saturated sodium chloride solution,' 1,2,4
- triazole - 3 - carboxamide, m.p. 128- 20  it is  dried over sodium
sulphate and con-  [err] centrated in vacuo. The residue contains 1 -
Example 13' (2 - benzoyl - 4 - nitrophenyl) - 5   [(di-    A mixture of
38.7 g (0.075 mole) of 1 - [2 -   85 methylamino) - methyl  - 1H  - 1,2,4-
(o - chlorobenzoyl) - 4 -. chlorophenyll - 5 - triazole - 3 - carboxylic
acid ethyl ester as  (iodomethyl)- lH - 1,2,4 - triazole - 3 - 25   viscous
oil, which  is used  directly  for  carboxylic acid methyl ester and 13.1 g
(0.150 ammonolysis..                              mole) of morpholine in
750 ml of methanol There is obtained in an analogous manner,  is stirred
for 8 hours at 400. The reaction   90 starting with 7.91 g (0.020 mole) of
6 - (o -  mixture is then concentrated in vacuo; water fluorophenyl) - 8 -
nitro - 4H - s - triazolo-  is added to the residue and extraction is per-
30   [1,5 - a][l,4] benzodiazepine- 2 - carboxylic  formed twice with
methylene chloride. lhe acid  ethyl ester, described  in  the same
organic. phase is washed three times with water 'Offenlegungsschrift', 1 -
[2 - (o - fluoro-  and twice with saturated sodium  chloride   95 benzoyl)
- 4 - nitrophenyl) - 5 - [(dimethyl- solution; it is dried over sodium
sulphate and amino) - methyl] - 1H - 1,2,4 - triazole - 3 - concentrated in
vacuo. The residue is 35  carboxylic acid ethyl ester.
triturated with ether, whereupon the reaction product is obtained in
crystalline form. After filtration with suction and drying in vacuum,  100
Example 12                  there is obtained 1 - [2 -.(o - chlorobenzoyl)
- 4.0 ml of 33%  ethanolic dimethylamine  4 - chlorophenyl] - 5
-(morpholinomethyl) - solution is added to a mixture of 3.75 g (0.01  1H -
1,2,4 -  triazole - 3 - carboxylic acid mole) of 1 - (2 - benzoyl - 4 -
chlorophenyl) -  methyl ester, m.p. 141-143. 40   5 - (chloromethyl) - 1h -
1,2,4 - triazole -    The following are obtained in an analogous  105 3 -
carboxamide aid 0.15 g of sodium iodide  manner: in 70 ml of methanol, and
the whole is refluxed for 4 hours with stirring. The reaction    with the
use of 10.7 g (0.15 mole) of mixture is subsequently concentrated in vacuo.
pyrrolidine there is yielded 1 - [2 - (o - 45   Water and saturated sodium
carbonate solution  chlorobenzoyl) - 4 - chlorophenyl] - 5 - [(1 - are
added until the pH-value hasreached 10,  pyrrolidinyl) - methyl] - 1H -
1,2,4 - triazole -  110 and extraction is performed twice with ethyl  3 -
carboxylic acid methyl ester; acetate. The organic phase is washed twice
with the use of 12.8 g (0.15 mole) of with water and once with saturated
sodium   piperidine there is yielded 1 - [2   (o - 50   chloride olution;
it is- then dried over mag-  chlorobenzoyl) - 4 .- chlorophenyl] - 5 -
nesium  sulphate and filtered. To the filtrate  (piperidinomethyl) - 1H -
1,2,4 - triazole -  115 there is added ethereal hydrogen chloride solu-  3
- carboxylic acid methyl ester, and tion until the pH-value has reached 3.
The    with the use of 11.0 g (0.15 mole) of di- product precipitating in
crystalline form  is  ethylamine there is yielded 1 - [2 - (o 55  filtered
off with suction and washed with ethyl  chlorobenzoyl) - 4 - chlorophenyl)
5 - acetate and ether. After drying in vacuum,  [(diethylamino) - methyl] -
1H  - 1,2,4 -  120 there is obtained 1 - (2 - benzoyl -4 -  triazole - 3 -
carboxylic acid methyl ester. chlorophenyl) -  5  -  [(dimethylamino) -
methyl] - 111 - 1,2,4 - triazole - 3 - carbox-    The 1 - [2 - (
chlorobenzoyl) - 4 - 60   amide - hydrochloride, m.p. [err] with decom-
chlorophenyl) - 5 - (iodomethyl) - 1H  - position.
1,2,4 - triazole - 3 - carboxylic acid methyl The  starting  material is
produced  as  ester required as starting material is produced  125 follows:
as follows:    17                                       1,476,116
17 a) 270 ml of a 6N  solution of hydrogen  the reaction product then
crystallises out. It 



chloride in methanol is added to a solution  is filtered off with suction
and washed with  65 of 133.0 g (0.30 mole) of 1 - [2 - (o - chloro-  ether.
After drying there is obtained 1 - [2 - benzoyl) - 4 - chlorophenyl] - 5 -
(chloro-  (o - chlorobenzoyl) - 4 - chlorophenyl) - 5 - 5   methyl) - 1h -
1,2,4 - triazole - 3 - carboxylic  [(dimethylamino) - methyl] - 1H - 1,2,4
- acid (crystals containing an equimolar amount  triazole - 3 - carboxylic
acid methyl ester, of methanol; see German 'Offenlegungsschrift'  m.p.
131-[err]                        70 No.' 2,159,527, page 32) in 1400 ml of
methanol, and the whole is refluxed for 18                Example 15 10
hours. The reaction mixture is then concen-    28.5 g (0.06 mole) of 1 - [2
- (o - chloro- trated in vacuo; water is added to the residue  benzoyl) -4-
chlorophenyl] -5 - (morpholino- and -extraction  is performed  twice with
methyl) - 1h - 1,2,4 - triazole - 3 - carboxylic methylene chloride. The
organic phase is  acid methyl ester is covered over with 730   75 washed
once with saturated potassium  bi-  ml. of methanol and 290 ml of
concentrated 15  carbonate solution, twice with water and once  aqueous
ammonia solution. The mixture is with saturated sodium chloride solution;
it is  heated, with stirring, for 4 hours at 400, subsequently dried over
sodium sulphate and  during which time the starting material slowly
concentrated  in  vacuo. The  residue  is  goes into solution. The reaction
solution is  80 recrystallised from 1 litre of methanol. After  then
allowed to stand for 18 hours at room 20   drying there is obtained 1 - [2
- (a - chloro-  temperature and is subsequently concentrated benzoyl) -  4
- chlorophenyl] - 5 - (chloro-  in vacuo. Water is added to the residue and
methyl) - 1h - 1,2,4 - triazole - 3 - carboxylic extraction is performed
twice with ethyl acid methyl ester, m.p. 130-[err]         acetate. The
combined organic extracts are   85 shaken with ice and sufficient 2N
hydrochloric b) A solution of 106.2 g (0.250 mole) of  acid solution to
bring the pH-value to 3. The 25   1 - [2 - (a - chlorobenzoyl) - 4 -
chloro-  hydrochloride, obtained in crystalline form, is phenyl] - 5 -
(chloromethyl) - 1H - 1,2,4 -  washed with water and ethyl acetate. The
trizole - 3 - carboxylic acid methyl ester and  acid aqueous layer is
separated from  the   90 56.2 g (0.375 mole) of sodium  iodide in  filtrate
'and combined with the suction-filter 2200 ml of acetone is refluxed for 40
minutes.  residue. There is then added 5N  sodium 30  The reaction mixture
is thereupon concen-  hydroxide solution until the pH-value has trated in
vacuo. Water is added to the residue,  reached 9, and the precipitated base
is dis- and  extraction  is performed  twice' with  solved in methylene
chloride. The methylene   95 methylene chloride. The organic phase is
chloride solution is washed once with water washed twice with diluted
aqueous sodium   and twice with saturated sodium chloride solu- 35
bisulphite solution and twice with saturated  tion; it is dried over sodium
sulphate and sodium  chloride solution; it is dried over  concentrated in
vacuo. The residue is dis- sodium sulphate and concentrated in vacuo.
solved in a mixture of methylene chloride and  100 The residue is
-dissolved in the minimum   isopropanol; the methylene chloride is evapor-
amount of methylene chloride, and 400 ml  ated off at normal pressure, and
cooling to 40  of ether is slowly added with stirring, where-  room
temperature is effected. The crystalline upon the reaction product
crystallises out.  reaction product is filtered off with suction After
filtration with suction and drying in  and washed with isopropanol and
ether. After  105 vacuum, there is obtained 1 - [2 - (o -  drying in
vacuum, the resulting 1 - [2 - (o - chlorobenzoyl) - 4 - chlorophenyl] - 5
- (iodo-  chlorobenzoyl) - 4 - chlorophenyl] - 5 - 45  methyl) - 1H  1,2,4
- triazole - 3 - carboxylic  (morpholinomethyl) - 1H - 1,2,4 - triazole -
acid' methyl ester, m.p. 125-[err]         3 - carboxamide melts at
165-[err]. The following are obtained in an analogous  110 Example 14
manner: A mixture of 12.90 g  (.025 mole) of 1 - [2 - (o-  chlorobenzoyl) -
4 - chlorophenyl] -    from 27.6 g (0.06 mole) of 1 - [2 - (o - 50  5 -
(iodomethyl) - 1H - 1,2,4 - triazole - 3 -  chlorobenzoyl) - 4 -
chlorophenyl] - 5 - [(1 - carboxylic acid methyl ester [see Example
pyrrolidinyl) - methyl] - 1H - 1,2,4 - triazole - 13b)] and 11 ml of 33%
ethanolic dimethyl-  3 - carboxylic acid methyl ester there is  115 amine
solution in 250 ml of methanol is  obtained 1- [2 -(o - chlorobenzoyl)- 4 -
stirred for 7 hours at room temperature. The  chlorophenyl] - 5 - [(1 -
pyrrolidinyl) - 55  reaction solution is thereupon concentrated in  methyl]
- 1H - 1,2,4 - triazole - 3 - carbox- vacuo; water is added to the residue
and the  amide; whole is extracted twice with methylene    from 28.4 g
(0.06 mole) of 1 - [2 - (a -  120 chloride. The organic phase is washed
twice  chlorobenzoyl) - 4 - chlorophenyl] - 5 - with water and once with
saturated sodium   (piperidinomethyl) - 1H - 1,2,4 - triazole - 3 - 60
chloride solution; it is dried over sodium   carboxylic acid methyl ester
there is obtained sulphate and concentrated in vacuo to dryness.  1 - [2 -
(o - chlorobenzoyl) - 4 - chloro- The amorphous residue is dissolved in 130
ml  phenyl] - 5 - (piperidinomethyl) - 1H  -  125 of ether; the solution is
allowed to stand and  1,2,4 - triazole - 3 - carboxamide; and    18
1,476,116                         18 



from 27.7 g (0.06 mole) of 1 - [2 - (o -    There is obtained in  an
anlogous manner, chlorobenzoyl) - 4 - chlorophenyl] - 5 - with the use
of.6.5 g (0.21 mole) of methyl- [(diethylam ino)  -   methyl]   -  1H  -
1,2,4 -  amine in 40 ml of methanol instead of the   65 triazole - 3 -
carboxylic acid methyl ester  concentrated aqueous ammonia solution, N - 5
there is obtained 1- [2 - (o - chlorobenzoyl) -  methyl - 1 - [2 - (O -
chlorobenzoyl) - 4 - 4 - chlorophenyl] - 5 - [(diethylamino) -
chlorophenyl]  - 5  -  [(dimethylamino) - methyl] - 1H - 1,2,4 - triazole -
3 - carbox-  methyl] - lH - 1,2,4 - triazole - 3 - carbox - amide.
amide.                                      70 Example 16
Example 18 10    With the use of a solution of 20 g (about    A mixture of
8.0 g (0.015 mole) of 1 - 0.65 'mole) of  methylamine in 120 ml of  [2 - (o
- chlorobenzoyl) - 4- chlorophenyl] - methanol, instead of the ammonia
solution,  5 - (iodomethyl) -1H - 1,2,4 - triazole - 3 - there is obtained,
withtheprocedureotherwise  carboxylic acid methyl ester [see Example   75
being analogous to that described in Example  13b)] and 3.3 ml of 1 -
methyl - piperazine 15   15,N  - methyl -1- 2 -(o-chlorobenzoyl-   in 160
ml of methanol is stirred for 16 hours 4 - chlorophenyl ] - 5
-(morpholinomethyl) -  at [err]. The reaction  solution is then concen- 1H
- 1,2,4 - triazole - 3  -  carboxamide.  trated in vacuo; water is added to
the: residue There   are obtained likewise analogously  and  extraction  is
performed  twice  with.  80 starting with the given amounts of the further
methylene chloride. The  organic phase. is 20  three methyl esters
mentioned in Example 15:  washed twice with ice water, and extraction is
then performed  twice with 2N hydrochloric N - methyl - 1 - [2 - (o -
chlorobenzoyl) -  acid solution . To the aqueous acidified extracts 4 -
chlorophenyl] - 5 - [(1 - pyrrolidinyl) -  there are added ice and
sufficient 5N sodium    85 methyl] - 1H - 1,2,4 - triazole - 3 - carbox-
hydroxide solution to bring the pH-value to amide;
10. The base that has precipitated is taken 25    N - methyl - 1.- 12 - (o-
chlorobenzoyl) -  up in ether. The organic phase is washed 4 -
chlorophenyl] - 5 - (piperidinomethyl) -   twice with saturated sodium
chloride solution; 1H - 1,2,4 - triazole - 3 - carboxamide; and    it is
afterwards dried over sodium sulphate   90 N - methyl - 1- [2 - (o -
chlorobenzoyl) -  and concentrated in vacuo to dryness. There 4 -
chlorophenyl] - 5 - [(diethylamino) -  is obtained 1 - [2 - (o -
chlorobenzoyl) - 4 - 30  methyl] - 1h  -1,2,4 - triazole - 3 - carbox-
chlorophenyl] - 5 - [(4 - methyl - 1; - amide.
piperazinyl) - methyl] - 1H - 1,2,4 - triazole - 3 - carboxylic acid methyl
ester as solidified   95 Example 17                  foam.. 8.66 g (0.020
mole) of .1 - [2 - (o  - chloro-    The above crude product is covered over
benzoyl) - 4 - chlorophenyl) -5 - [(dimethyl-  with 280 ml of methanol and
56 ml of con- 35  amino) - methyl] - 1H - 12,4 - triazole  3 -   centrated
aqueous ammonia solution. The carboxylic acid methyl ester is covered over
reaction solution is stirred for about 15 hours  100 with 400 ml of
methanol and 80 ml of con-  at room temperature and is thereupon con-
centrated aqueous ammonia solution. The  centrated in vacuo. Water is added
to the reaction solution is stirred for 16 hours at  residue and extraction
is performed twice with 40  room temperature, and thereupon concentrated
methylene chloride. The organic extracts are in vacuo to dryness. Water is
added  to the  washed  twice  with  ice-cold  IN  sodium   105 residue and
extraction is  performed twice with  hydroxide  solution, twice with water
and once methylene chloride. The organic    phase is with saturated sodium
chloride solution; they washed  twice   with  ice-cold 1N     sodium   are
dried over sodium sulphate and concen- '45  hydroxide solution and is then
extracted twice  trated in vacuo to dryness. The residue is with 2N
hydrochloric acid solution. To the  recrystallised from isopropanol. After
drying  110 aqueous acidified solutions there are added  there is obtained
1 - [2 - (o - chlorobenzoyl) - ice and sufficient 5N sodium hydroxide solu-
4 - chlorophenyl] -  5 -  [(4 - methyl - 1 - tion to bring the pH-value to
10.' The pre-  piperazinyl) - methyl] - 1H - 1,2,4 - triazole - 50
cipitated base is taken up in methylene  3 - carboxamide,  m.p. 167-169.
chloride.  The  organic phase is washed twice with water and once with
saturated sodium                 Example 19                   115 chloride
solution; it is dried over sodium   2.50 ml (corresponding to 0.0067 mole
of sulphate and concentrated by evaporation to  chromium  trioxide) of an
oxidation solution 55  dryness. The amorphous residue  is triturated
according to Jones (preparation of 250 ml by with ether, whereupon the
reaction product  dissolving of 66.8 g of chromium trioxide in precipitates
in crystalline form. It is filtered  57.5 ml of concentrated sulphuric acid
. and  120 off with suction and washed with ether. After  making up with
water to 250 ml) is added drying, there is obtained 1 - [2 - (o - chloro-
dropwise at room temperature, with stirring 60   benzoyl) - 4 -
chlorophenyl] - 5 - [(dimethyl-  to a solution of 4.22 g (0.01 mole) of 1 -
[2 - amino) - methyl] - 1H - 1,2,4 - triazole  3 -  ([err] -
hydroxybenzoyl) - 4 -- chlorophenyl] -5 - carboxamide, m.p. 177-180.
[(dimethylamino) - methyl] - 1H - 1,2,4    125    19
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triazole - 3  - carboxamide - hydrochloride in  acetate. The organic phase
is washed with 800 ml  of acetone. The reaction mixture,  water, and is
then extracted three times with  65 gradually assuming a green colour, is
stirred  1N   hydrochloric  acid  solution.  Sodium for 18 hours at room
temperature, and then  carbonate. is added  to  the aqueous acidified 5
concentrated in vacuo to 100 ml. Ice and  extracts until the pH-value  of
10 is obtained. saturated sodium carbonate solution are added  The base
that has precipitated is taken up until the pH-value has reached  10,. and
in ether; the ether solution is washed twice   70 extraction is performed
twice with  ethyl  with water and once with saturated sodium acetate. The
organic phase is washed twice  chloride solution; it is dried over sodium
10   with water and once with saturated sodium   sulphate and concentrated
in vacuo to yield chloride solution and dried over magnesium   amorphous 1
- [2. -    hydroxybenzyl) - 4 - sulphate. The drying agent is filtered off,
and  chlorophenyl] - 5  -  [(dimethylamino) -   75 there is added to the
filtrate ethereal hydrogen  methyl] - 1H - 1,2,4 - triazole - 3 - carbox-
chloride solution until the pH-value has  amide. This is converted as
follows into the 15   reached 3. The hydrochloride, precipitating in
crystalline hydrochloride: the crude base is crystalline form,  is filtered
off with suction  dissolved  in  ethyl acetate, and  ethereal and washed
with ethyl acetate and ether. After  hydrogen chloride solution is added
until the   80 drying in vacuo, there is obtained 1 - (2 -  pH-value is 4.
The precipitated hydrochloride benzoyl - 4 - chlorophenyl) - 5 -
[(dimethyl-  is filtered off with suction and washed with 20   amino) -
methyl] - 1H - 1,2,4 - triazole - 3 -  ethyl acetate and ether. After
drying in carboxamide - hydrochloride, m.p. 2500 (with  vacuum, there is
obtained 1 - [2 - ([err] - decomposition).
hydroxybenzyl) - 4 - chlorophenyl] - 5 -   85 The  starting  material is
produced  as  ((dimethylamino) - methyl] - 1H - 1,2,4 - follows:
triazole - 3 - carboxamide - hydrochloride, m.p. 155-[err] (with
decomposition). 25   a) 0.57 g (0.015   mole) of sodium  boro- hydride is
added all at once at 00, with                  Example 20 stirring, to the
solution of 5.6 g (0.015 mole)    The crude 1 - [2 - ([err] -
hydroxybenzyl) -   90 of 1- (2 - benzoyl - 4 - chlorophenyl) - 5 -  4 -
chlorophenyl] - 5 - [(dimethylamino) - (chloromethyl) - 1H - 1,2,4 -
triazole - 3 -  methyl] - IH - 1,2,4 - triazol - 3 - yl] - 30   carboxamide
[see Example la)] in 250 ml of  methyl] - acetate (about 0.028 mole),
obtained tetrahydrofuran and 25 ml  of methanol, and  according to b) [see
below], is dissolved in the whole is subsequently stirred for a further
1500 ml of acetone, and there is then added   95 hour at room  temperature.
There is then  dropwise to the solution at room temperature slowly added
dropwise, with ice-water cooling,  in the course of 30 minutes, with
stirring, 35   IN hydrochloric acid solution until the pH-  7.20 ml
(corresponding to 0.019 mole of value of the reaction mixture has reached
4.  chromium trioxide) of an oxidation solution The mixture obtained is
concentrated in vacuo  according to Jones which is prepared by dis-  100 to
dryness. Water is added to the residue, and  solving 66.8 g of chromium
trioxide in 57.5 extraction is performed twice with ethyl  ml of
concentrated sulphuric acid and making 40   acetate. The organic phase is
washed once  up with water to 250 ml. The colour of the with saturated
potassium bicarbonate solution,  reaction mixture changes from  the initial
twice with water and once with saturated  yellow via reddish brown to a
deep dark  105 sodium  chloride solution; it is dried over  green. After
completion of the dropwise addi- sodium sulphate and concentrated in vacuo.
tion, the reaction mixture is stirred for one 45   There is obtained
amorphous I - [2 - (a -  hour at room temperature, and is thereupon
hydroxybenzyl) - 4 - chlorophenyl] - 5 -  concentrated in vacuo at [err] to
the extent (chloromethyl) - 1H - 1,2,4 - triazole - 3 -  of 50%. There are
then added ice and  110 carboxamide, which can be used directly in
saturated potassium bicarbonate solution until the next stage. On the
silica gel plate, the  the ph-value reaches 8, and, extraction is per- 50
compound has an Rf value of 0.61 in the  formed twice with ethyl acetate.
The combined system ethyl. acetate/methanol' (95:5).    organic phases are
extracted twice with 2N hydrochloric acid solution. There are added  115 b)
6.8 ml of 33% ethanolic dimethylamine  to the aqueous acidified extracts
ice and suffi- solution  is added to a solution of 5.6 g (about  cient
potassium carbonate to bring the pH- 0.015 mole) of 1 - [2- ([err] -
hydroxybenzyl) -  value to 8. The precipitated base is taken up 55  4 -
chlorophenyl] - 5 - (chloromethyl) - 1h-  in ethyl acetate. The organic
phase is washed 1,2,4 - triazole - 3 - carboxamide and 0225 g  twice with
water and once with saturated  120 of sodium iodide in 80 ml of methanol,
and  sodium . chloride solution; it is dried over the whole is refluxed for
5 hours with stirring.  sodium  sulphate and concentrated in vacuo 'The
reaction mixture is thereupon concen-  to dryness. There is obtained crude
[[1-(2- 60  trated in vacuo. Water and saturated sodium   benzoyl - 4 -
chlorophenyl) - 5 - [(dimethyl- carbonate solution are added to the residue
amino) - methyl] - 1H - 1,2,4 - triazol - 3 - 125 until the pH-value has
reached  10, and  yll - methyl] - acetate in the form  of a extraction  is
performed  twice with ethyl  slightly yellow oil.    
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20 A specimen of the crude product is dis-  methyl] - acetate, which can be
used directly solved in ether,  and ethereal hydrogen chloride in the next
step. To determine characteristic 65 solution is added until the pH-value
is 3.  properties, a specimen of the crude product The  hydrochloride ,
obtained. in crystalline  is dissolved in acetone, and a saturated solu- 5
form, is flitered off with suction and, after  tion of oxalic acid in
acetone is added until drying, has a  melting point of 166-[err].  the
pH-value of 3 is reached. The oxalate, The  starting  material is produced
as  which has crystallised out, is filtered off with   70 follows:
suction, and recrystallised from hot acetone. After drying, the oxalate
melts at 185-[err] a) 9.1 g (0.24 mole) of sodium borohydride  with
decomposition. 10  is added portionwise at room  temperature, with
stirring, to a solution of 16.0 g.(0.040        .    Example 21 mole) of l
- (2,- benzoyl - 4 - chlorophenyl) -    60 ml of 1N  sodium hydroxide
solution   75 5 - [(dimethylamino) - methyl] - 1H - 1,2,4 -  (0.060 mole)
is added at room temperature, triazole - 3 - carboxylic acid methyl ester
[see  with  stirring, to a solution of 8.26 g . (about 15  Example 2] in
320 ml of tetrahydrofuran and  0.020 mole) of crude [[1 - (2 - benzoyl -
320 ml of methanol. The temperature of the  4 - chlorophenyl) - 5 -
[(dimethylamino) - reaction solution rises during the addition to  methyl]
1H - 1,2,4 - triazol - 3 - yl] -   80 400. The reaction mixture is
subsequently  methyl] - acetate (see Example 20) in 250 ml heated for one
hour at [err]; 100 ml of ice  of methanol and 115 ml of water. The tem - 20
water is then added, and the bulk of the  perature of the reaction solution
rises to [err] tetrahydrofuran  and  of the  methanol is  The reaction
mixture is stirred for one hour evaporated  off in vacuo. The aqueous
residue  at room temperature, and is subsequently con-  85 is  extracted
twice with ethyl acetate. The centrated in vacuo. Water is added to the
organic phase is washed once with lN sodium   residue, and extraction is
performed twice 25  hydroxide solution, and is then extracted three  with
ethyl acetate. The combined 'organic times with 2N  hydrochloric acid
solution.  phases are extracted three times with 2N Sodium  carbonate is
added to the aqueous  hydrochloric acid. There are added to the  .90
acidified extracts until the pH-value reaches  aqueous acidified extracts
ice and' sufficient 10. The precipitated base is dissolved in ethyl sodium
carbonate to bring the. pH-value to 30  acetate; the solution is washed
twice with   10. The precipitated base is taken. up in ethyl water and once
with saturated sodium chloride  acetate. The organic phase is washed twice
solution; 'it  is dried over sodium  sulphate  with water  and once with
saturated sodium   95 and concentrated in vacuo. The residue is  chloride
solution; it is dried over  sodium triturated with ether and hexane,
whereupon  sulphate and concentrated in vacuo. There is 35  the reaction
product precipitates in crystalline  obtained crude 1 - (2 - benzoyl - 4 -
chloro- form. After filtration with suction and drying  phenyl) - 5 -
[(dimethylamino) - methyl] - invacuum, there isobtained 1 - [2 -([err] -
H  -.1,2,4 - triazole- 3 -methanol as  100 hydroxybenzyl) - 4  -
chlorophenyl] - 5 -  solidified foam. [(dimethylamino) - methyl] - lH -
1,2,4 -    A specimen of the crude product is dis- 40   triazole - 3 -
methanol, m.p. 121-[err]     solved  in  ether,  and  ethereal hydrogen
chloride solution is added until the pH-value b) A solution of 3.0 ml-
(0.0318 mole) of  is 3. The hydrochloride, obtained in crystalline  105
acetic anhydride in 5 ml of methylene chloride  form, is filtered off with
suction and, after -is added dropwise at 0 within 10 minutes  drying, melts
at. 198-[err] with decomposi- to the solution of 11.18 g (0.030 mole) of
tion. 45   1  - [2 - ([err]- hydroxybenzyl) - 4 - chloro- phenyl] - 5
[(dimethylamino) - methyl] -                Example 22 1H - 1,2,4 -
triazole-  3 - methanol in 80 ml    2.63 ml (corresponding to 0.007. mole
of  110 of methylene chloride and 10 ml of pyridine,  chromium trioxide) of
the oxidation solution and the  whole is  stirred -for 20 hours at room
according to Jones [see Example 20] is added 50  temperature. There is
then added a further  dropwise at 0 to 5, with stirring,  to a solution 1.1
ml (0.012  mole) of acetic  anhydride, and  of 3.0 g (0.008 mole) of crude
1 - (2 - stirring is maintained for 4 hours at room   benzoyl - 4 -
chlorophenyl) - 5 - [(dimethyl-  115 temperature. The reaction mixture is
concen-  amino) - methyl] - 1H - 1,2,4 - triazole -3 - trated   in vacuo,
and the residue is concen-  methanol (see Example 21) in 670 ml of 55
trated to dryness  twice with  toluene. The  acetone. The reaction mixture,
which assumes amorphous residue is dissolved in ethyl acetate,  after some
time a deep green colour, is stirred and the organic phase is washed  twice
with  for 2 hours at room temperature, and after-  120 water and once with
saturated sodium chloride  wards concentrated in vacuo to the extent of
solution.  After dying over sodium sulphate  50%. There are then added ice
and saturated 60   and concentration in vacuo, there is obtained  sodium
carbonate solution until the pH-value amorphous  [1    [2 - ([err] -
hydroxybenzyl)- of 9 is obtained, and extraction is performed 4 -
chlorophenyl] - 5 - [(dimethylamino) -. twice with  ethyl acetate.  The
combined  125 methyl] - 1H - 1,2,4 - triazol - 3 - yl] -  organic phases
are washed twice with water   
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21 and once with saturated sodium chloride solu-  methyl] -. 1H - 1,2,4 -
triazole - 3- methanol tion; they are dried over sodium sulphate and  in
.66 ml of anhydrous methylene. chloride   65 concentrated in vacuo to
dryness. The residue  and 1.33 ml of triethylamine, and the whole is
dissolved in ethyl acetate/isopropanol (4:1),  is stirred, without further
cooling, for one 5   and the  solution is chromatographed  on a  hour. Ice
water. and 120 ml of methylene column of 200 g of silica gel. The eluant
chloride: are added to the reaction mixture; used is ethyl
acetate/isopropanol (4:1). The  the aqueous phase  is separated, and  the
70 fractions which contain the desired aldehyde  organic phase: is washed
twice with ice- cold are combined and concentrated by .evapora-  potassium
bicarbonate solution and twice with 10  tion. There is obtained crude 1 -
(2 - benzoyl -  saturated sodium chloride solution. After dry- 4 -
chlorophenyl) - 5 - [(dimethylamino) -  ing over magnesium  sulphate and
removal  of methyl] -1H. - 1,2,4 - triazole - 3 - carbox-  the solvent by
evaporation in vacuo, there  75 aldehyde as solidified foam.
remains the crude methane sulphonic acid A specimen of the aldehyde is
dissolved  ester of the starting material. 15  in  acetone, and a
saturated solution of oxalic    The  crude methanesulphonic add ester acid-
in acetone  is added until the pH-value  obtained above is dissolved in a
mixture of is 3. The oxalate  precipitates in crystalline  4.6 ml (0.03
mole) of 30% ethanolic dimethyl-  80 form. It is. filtered off with
suction, washed  amine solution and 60 ml of methanol, and well with
acetone and ether and dried in  the solution is allowed to stand for 16
hours. 20   vacuo  m.p. 178-[err] with foaming.          The reaction
mixture is then  evaporated in vacuo to dryness; there are added to. the
Example 23                   residue ice water and sufficient saturated
85 5.1  ml  (corresponding to 0.0136 mole of  sodium carbonate solution to
bring the pH- chromium trioxide) of the. oxidation solution  value to 10;
and extraction is performed three according to- Jones (see Example 20) is
added  times with ethyl acetate. The organic phase 25   dropwise at [err],
with stirring, to a solution of  is washed once with water, and. is
thereupon 3.79 g (0.001 mole) of 1 - [2 - ([err] - hydroxy-  extracted
three times with 2N hydrochloric  90 benzyl)- 4 - chlorophenyl] -  5 -
[(dimethyl-  acid. Sodium   carbonate is added  to   the amino)  - methyl]
-. 3 - methanol in 740 ml  acidified aqueous extracts until the pH-value of
acetone, and the whole, after completion of  is  10, and extraction is
then performed twice 30  the dropwise  addition, is stirred for a further
with ethyl acetate. The combined ethyl acetate 30 minutes at room
temperature. The green  solutions are washed twice with water  and   95
reaction mixture is  thereupon concentrated in  once with saturated sodium
chloride solution; vacuo to half its amount; ice water and  they are dried
over magnesium sulphate and saturated sodium carbonate solution are added
filtered. There is added to the filtrate sufficient 35  until the pH-value
reaches 9, and extraction  ethereal hydrogen chloride solution to bring is
performed twice with ethyl acetate.  The  the ph-value to 3. The product,
precipitating  100 combined organic phases are washed twice  in crystalline
form, is filtered off with suction, with water and once with saturated
sodium   and thoroughly  washed with ethyl acetate and chloride solution;
they are dried over sodium   ether. After drying in vacuo, there is
obtained 40  sulphate. and  concentrated in vacuo. The  1 - (2 - benzoyl -
4 -. chlorophenyl)  - 3,5 - amorphous residue is dissolved  in . ethyl  bis
-. [(dimethylamino) - methyl] -1h-  105 acetate/isopropanol (4:1), and the
solution  is  1,2,4 - triazole - dihydrochloride, m.p. [err]
chromatographed on. a column  of [err] g. of  with gradual decomposition).
silica gel. The eluant used  is ethyl acetate 45  isopropanol (4: 1). The
fractions which contain         - - Example 25 the :.desired aldehyde are
combined and con-    A mixture of 4.18 g (0.01 mole) of 1 - [2 - centrated
by evaporation. The residue is -dis-  (o - chlorobenzoyl) - 4 -
chlorophenyl] - 5 -  110 solved in acetone, and  a saturated solution of'
[(dimethylamino)  - methyl] - 1h - 1,2,4 - oxalic acid in acetone.is added
until the pH-   triazole - 3 - carboxamide and 2..86 g (0.015 50  value is
3. The oxalate, obtained in crystalline  mole) of p - toluenesulphonic acid
chloride in form, is filtered off with suction, and washed  2.42 ml of
pyridine and 24 ml of N,N - di- with acetone and ether. After drying, there
is  methylformamide is stirred for 2 hours  at  115 obtained 1 - (2 -
benzoyl - 4 - chlorophenyl) -  room temperature:. The. initially yellow
colour 5 -. [(dimethylamino) - methyl- 1H - 1,2,4 -  of the reaction
mixture changes during this 55  triazole - 3 - carboxaldehyde - oxalate,
m.p.  time to green and then to red-brown. The 178-181  with foaming.
reaction solution. is poured into  ice water, and  extraction  is
performed  twice with ether.  120 Example 24                         The
organic phase is washed three times with' . A  solution of 0.78 ml (0.01
mole) . of water and once with saturated sodium chloride methanesulphonic.
acid chloride in 8 ml  of  solution; it is dried over sodium sulphate and
60   anhydrous methylene chloride is added drop-  concentrated in vacuo to
dryness. The residue wise at 00, with stirring, to the solution  of is
crystallised from isopropanol. After filtration  125 2.0 g (0.005 mole) of
crude  1 - (2 - benzoyl -  with suction followed by drying, there is 4 -
chlorophenyl ) - 5 - [(dimethylamino) -  obtained 1 - [2 - (o
-.chlorobenzoyl) - 4 -  
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22 chlorophenyl] -  5 -  [(dimethylamino) -  phenylazo] - malonic acid
diethyl ester in methyl] - 1H - 1,2,4 - triazole - 3 -  carbo-  60 ml of
methanol, and the reaction mixture  65 nitrile, m.p. 117-[err]
is heated with stirring, for 3 hours at [err]. There is obtained
analogously,     The methanol is  thereupon evaporated off in 5     from
3.84 g (0.01 mole) of 1 - (2 - benzoyl -  vacuo; the residue is diluted  it
50 ml of 4  - chlorophenyl) -  5 - [((dimethylamino) -  water and  1 g of
active charcoal is added. methyl] -  1 H - 1,2,4 - triazole - 3 - carbox-
After filtration through purified diatomaceous  70 amide,  amorphous- 1-
(2  -benzoyl - 4-  earth, there is added to the clear  filtrate 2N ch
lorophenyl) - 5  -[(dimethylamino) -  hydrochloric acid solution until the
pH-value 10  methyl] - 1H  -  1,2,4 - triazole - 3- carbo-  is 7, and
washing with methylene chloride nitrile. An addition is made to  this
compound  is performed. The aqueous phase is then con- in ethereal
solution of a solution of hydrogen centrated to dryness in vacuo, and the
residue, 75 chloride in ether, whereupon  the crystalline  to effect
complete drying, is concentrated hydrochloride precipitates; it is filtered
with  twice with methanol/toluene (1:1) in vacuo 15  suction and washed
with ether aid hexane.  at [err]. The residue is subsequently boiled out
After drying, the resulting 1- (2 - benzoyl -  with   methanol. The
udissolved  inorganic 4  - chlorophenyl) - 5 - ((dimethylamino) -  salts
are separated off by filtration through   80 methyl]   -1H - 1,2,4-
triazole  - 3 - carbo-  purified diatomaceous earth, and the clear nitrie -
hydrochloride melts at 216-219  filtrate is concentrated  by evaporation to
dry- 20   with decomposition.                      ness. The residue
consists of pure 1 - [2 - (o - chlorobenzoyl) -   4 -    chlorophenyl]- 5-
Example 26                [(dimethylamino) - methyl] - 1H - 1,2,4 -   85
150 l of isopropanol is saturated at [err] triazole -    3 - carboxylic
acid, which optionally with ammonia gas. To this  solution  there  are  can
be used  directly for  the next step, the added at [err], with  stirring,
2.45 g (0.05 mole)  conversion into the methyl ester serving for 25   of
sodium  cyanide and, after 5 minutes, a  its part, e.g., as startng
material for example solution of 3.69 g (0.01 mole) of crude  1- (2    15.
90 benzoyl - 4 - chlorophenyl) - 5 - [(dimethyl-    For conversion into the
hydrochloride, a amino) - methyl] - 1h- 1,2,4 - triazole -  saturated
solution of hydrogen chloride in 3  - carboxaldehyde in 30 ml of
isopropanol.   ether is added to a specimen  of the carboxylic 30  There
are then added at [err], at intervals of  acid in ethanol until the
pH-value of the mix- 10 minutes, 2portions  each of 8.70 g (0.10   ture,
after the addition of water, is 3. After  95 mole) of manganese dioxide,
and the reaction  the addition of ethyl acetate, the salt rystal- mixture
is stirred  for 4 hours at [err]       lises out. It is filtered off with
suction and The reaction  mixture is thereupon diluted  washed with ethyl
acetate and hexane. After 35  with 250  ml of methylene chloride, and the
drying, the resulting 1 - [2 -  (o - chloro- whole  is filtered through
diatomaceous earth.  benzoyl)- 4 - chlorophenyl]   - 5  - (dimethyl-  100
The clear filtrate is concentrated in  vacuo to  amino - methyl) - 1h -
1,2,4 - triazole - 3 - dryness. The residue is  dissolved in ethyl
carboylic acid - hydrochloride melts at [err] acetate /methanol (4:1), and
the solution  is  with decomposition. 40  chromatographed  on  a column  of
300  g of     For conversion into  the  methyl ester  already silica gel.
The  eluant used  is ethyl acetate/  mentioned, 10 ml  of  a  6N solution
of 105 methanol (4:1).The fractions which contain  hydrogen chloride in
methanol is added to a the desired product are combined  and con-  solution
of 2.08 g (0.005 mole) of crude 1 - centrated by evaporation.  The
amorphous [2 -  ([err] - chlorobenzoyl) -  4 - chlorophenyl ] - 45 residue
is dissolved in  50 ml  of ethyl acetate,  5 -  (dimethylamino - methyl) -
1h - 1,2,4 - and ethereal hydrogen chloride solution is triazole - 3 -
carboxylic acid in 30 ml of 110 added until an acid reaction to Congo red
methanol and the whole is refluxed for 16 is indicated. the hydrochloride,
obtained in   hours. The reaction mixture is  thereupon con- crystalline
form, is filtered   off with suction  centrated in vacuo. Water is added to
the 50  and washed with ethyl acetete and ether. After  residue  and
extraction is p  erformed twice drying, the resulting 1 - (2 - benzoyl - 4
-  with methylene chloride . The organic phase  1 5 chloropheny) -5 -
[(dimethylamino) -          is washed twice with ice-cold 1n sodium bi-
methyl] - 1 H -  1,2,4 - triazole -  3 - carbo-  carbonate solution and
twice with saturated amide -  hydrochloride melts at [err] with   sodium
chloride solution; it is dried over 55  decomposition.
sodium sulphate and concentrated  in vacuo. the aldehyde required as
starting material   The residue crystallises out on trituration with  120
can be produced according to Example 22  ether. After filtration with
suction and drying or 23.     '                                    in
vacuo, there is obtained pure 1 - (2 - (o .                  .
chlorobenzoy) - 4 - chlorophenyl] - 5- (di Example 27
methylamino - methyl) -  1H-  1,2,4 - triazole- 60     40ml of 1N sodium
hydroxide solution is  3 - carboxylic acid methyl ester, map. 133- l25
added  to the solution of 5.37 g (0.01 mole)  [err]. of crude [2 -
(dimethylamino) -  acetamido -     The starting material  for the first
step (ring [2 -  (o -  chlorobenzoyl) -  4 - chloro-  closure) is  produced
as follows:      - 
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23 a) A solution of 5.02 g (0.02 mole) of (2 -              Example 28
chloroacetamido) - malonic acid diethyl ester    A solution of 5.37 g (0.01
mole) of crude  65 [see Ajay Kumar Bose, J. Indian Chem. Soc.  [2 -
(dimethylamino) - acetamido] - [2 - (o - 31, 108-110 (1954)] and 4.50 g
(0.03 mole)  chlorobenzoyl) - 4 - chlorophenylazol - 5   of sodium  iodide
in 100 ml of acetone is  malonic acid diethyl ester [see Example 27a)
refluxed for 30 minutes. The reaction mixture  to c)] and 50 ml of conc.
aqueous ammonia is thereupon concentrated in vacuo. Water is  solution in
100 ml of methanol is stirred for  70 added to the residue, and extraction
is per-  16 hours at room temperature. The reaction formed twice with
methylene chloride. The  mixture is thereupon concentrated in vacuo. 10
organic phase is washed once with diluted  Water is added to the residue
and extraction aqueous sodium bisulphite solution and twice  is performed
twice with methylene chloride. with saturated sodium  chloride solution; it
The organic phase is extracted twice with ice-  75 is dried over sodium
sulphate and concen-  cold 1N hydrochloric acid. To the acid aqueous trated
in vacuo. The residue is recrystalised  extraction  there  is  added  5N
sodium 15  from methylene chloride/hexane. After filtra-  hydroxide
solution until the pH-value has tion with suction and drying in vacuo,
there  reached 11; and the formed dispersion of the is obtained (2 -
iodoacetamido) - malonic acid  reaction product is extracted  twice with
80 diethyl ester, m.p. 95-970.               methylene chloride. The
organic phase is b) A mixture of 5.16 g (0.015 mole) of (2 -  washed twice
with water and once with 20  iodoacetamido) - malonic acid diethyl ester
saturated sodium chloride solution; it is dried and 8.0 ml (0.045 mole) of
33%  ethanolic  over sodium  sulphate and concentrated in dimethylamine
solution in 50 ml of ethanol  vacuo to dryness. The residue crystallises
out  85 is stirred for 16 hours at room temperature.  on trituration with
ether. After filtration with The reaction solution is thereupon concen-
suction and drying in vacuo, there is obtained, 25  trated in vacuo; water
is added to the residue  as a result of decarbethoxylation, ring closure
and extraction is performed twice with ether.  and ammonolysis of the ester
group remaining, The organic phase is washed twice with ice  performed in
the same operation, 1 - [2 - (o-  90 water and once with saturated sodium
chloride  chlorobenzoyl) - 4 - chlorophenyl] - 5 - solution; it is dried
over sodium sulphate and  [(dimethylamino) - methyl) - 1H - 1,2,4 - 30
concentrated in vacuo. The residue, a viscous  triazole - 3 - carboxamide,
m.p. 178-[err]. oil, is practically pure [2 - (dimethylamino) - acetamido]
- malonic acid diethyl ester, and    WHAT WE CLAIM IS: - is used directly
for the next step.          L New triazole derivatives of the general  95
formula I c) A solution of 453 g (0.017 mole) of 2 - 35  amino - 2',5 -
dichloro - benzophenone [see                 [err] L. H. Sternbach et al.,
J. Org. Chem. 26, 4448 (1961)] in 21 ml of glacial acetic acid/ conc.
hydrochloric acid (4:1) is diazotised at room temperature, with stirring,
with 3.4 ml 40  (0.014 mole) of 5-molar aqueous sodium nitrite solution.
The diazonium salt solution obtained is cooled to 100; 9 g of ice is added
thereto and there is then quickly added dropwise a solution of 4.43 g
(0.017 mole( of crude [2 - wherein [err] represents hydrogen, lower alkyl,
45  (dimethylamino) - acetamido] - malonic acid  optionally esterified or
etherified hydroxy- diethyl ester in 44 ml of acetone. There is  methyl,
formyl,  optionally  functionally  l00 subsequently  added  dropwise  at
5-10,  modified carboxy, or optionally mono- or di- within  15 minutes, a
saturated  aqueous  substituted aminomethyl, R2 represents lower potassium
carbonate solution until the pH-  alkyl, and [err] represents hydrogen or
lower 50  value is 6. Stirring is maintained for a further  alkyl, whereby
[err] and [err] as lower alkyl can hour at room  temperature, and 150 ml of
be bound directly, or in [err]- or[err] -position also  105 ether is then
added. The ether layer is  by way of oxygen, sulphur or the imino
separated, and washed twice with ice water  radical or a lower alkylimino
radical, and the and once with saturated sodium chloride solu-  rings A and
B independently of each other 55  don; it is dried over sodium sulphate and
can be unsubstituted or substituted, and their concentrated in vacuo. The
residue, a yellow-  addition salts with inorganic and organic 110 brown
oil, consists of practically pure [2 -  acids. (dimethylamino) - acetamido]
- [2 - (o -    2. Triazole derivatives of the general chlorobenzoyl) - 4 -
chlorophenylazo]  -  formula I given in Claim 1, in which [err], [err] 6(
malonic acid diethyl ester. The compound  and R. have the meanings given in
Claim 1, shows on silica gel thin-layer plates an Rf-  and the rings A and
B are independently of  115 value of 0.36 in the system  toluene/ethyl
each other unsubstituted, or substituted by acetate (1: 1).
halogen up to atomic number 35, trifluoro- 
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23 a) A solution of 5.02 g (0.02 mole) of (2 -                 Example 28
chloroacetamido) - malonic acid diethyl ester    A solution of 5.37 g (0.01
mole) of crude  65 [see Ajay Kumar Bose, j. Indian Chem. Soc.  [2 -
(dimethylamino) - acetamido] - [2 - (o - 31, 108-110 (1954)] and 4.50 g
(0.03 mole)  chlorobenzoyl) - 4  - chlorophenylazo] 5   of sodium  iodide
in 100 ml of acetone is  malonic acid diethyl ester [see Example 27a)
refluxed for 30 minutes. The reaction mixture  to c)] and 50 ml of conc.
aqueous ammonia is  thereupon concentrated in vacuo. Water is  solution in
100 ml of methanol is stirred for  70 added to the residue, and extraction
is per-  16 hours at room temperature. The reaction formed twice with
methylene chloride. The  mixture is thereupon concentrated in vacuo. 10
organic. phase is washed once with diluted  Water is added to the residue
and extraction aqueous sodium  bisulphite solution and twice  is performed
twice with methylene chloride. with saturated sodium  chloride solution; it
The organic phase is extracted twice with ice-  75 is dried  over  sodium
sulphate and concen-  cold 1N hydrochloric acid. To the acid aqueous trated
in vacuo. The residue is recrystallised  extraction  there  is  added  5N
sodium 15  from methylene chloride/hexane. After filtra-  hydroxide
solution until the pH-value has tion with suction and drying in vacuo,
there  reached 11; and the formed dispersion of the is obtained (2 -
iodoacetamido) - malonic acid  reaction  product is extracted  twice with
80 diethyl ester, m.p. 95-970.                 methylene chloride. The
organic phase is b) A mixture of 5.16 g (0.015 mole) of (2 -  washed twice
with water and once with 20  iodoacetamido) - malonic acid diethyl ester
saturated sodium chloride solution; it is dried and 8.0 ml (0.045 mole) of
33%  ethanolic  over sodium  sulphate and concentrated in dimethylamine
solution in 50 ml of ethanol  vacuo to dryness. The residue crystallises
out   85 is stirred for 16 hours at room temperature.  on trituration with
ether. After filtration with The reaction solution is thereupon concen-
suction and drying in vacuo, there is obtained, 25  trated in vacuo; water
is added to the residue  as a result of decarbethoxylation, ring closure
and extraction is performed twice with ether.  and ammonolysis of the ester
group remaining The organic phase is washed twice with ice  performed in
the same operation, 1 - [2 - (o   -   90 water and once with saturated'
sodium chloride  chlorobenzoyl) - 4 - chlorophenyl] - 5 solution; it is
dried over sodium sulphate and   [(dimethylamino) - methyl) - 1H - 1,2,4 -
30   concentrated in vacuo. The residue, a viscous  triazole - 3 -
carboxamide, m.p. 178-[err]. oil, is practically pure [2 - (dimethylamino)
- acetamido] - malonic acid diethyl ester, and  WHAT WE CLAIM IS: - is used
directly for the next step.           1. New triazole derivatives of the
general  95 formula I c) A solution of 4.53 g (0.017 mole) of 2 - 35
amino - 2',5 - dichloro - benzophenone [see        . L. H. Sternbach et
al., J. Org. Chem. 26,                 [err] 4448 (1961)] in 21 ml of
glacial acetic acid/ conc. hydrochloric 'acid (4:1) is diazotised at room
temperature, with' stirring, with 3A ml 40  (0.014 mole) of  5-molar
aqueous sodium nitrite solution. The diazonium salt solution obtained is
cooled to 10;  9 g of ice is added thereto and there is  then quickly added
dropwise a solution of 4.43 g (0.017 mole( of crude [2 -  wherein R.
represents hydrogen, lower alkyl, 45  (dimethylamino) - acetamido] -
malonic acid  optionally esterified or etherified hydroxy- diethyl ester in
44 ml of acetone. There is  methyl,  formyl,  optionally  functionally  100
subsequently  added  dropwise  at 5-[err],  modified carboxy, or optionally
mono- or di- within  15  minutes, a  saturated  aqueous  substituted
aminomethyl, [err]  represents lower potassium  carbonate solution 'until
the pH-  alkyl, and [err] represents hydrogen or lower 50  value is 6.
'Stirring is maintained for a further  alkyl, whereby  [err]   and [err] as
lower alkyl can hour at room  temperature, and 150- ml of  be bound
directly,  or in [err]- or [err]-position also  105 ether is then 'added.
The ether layer is  by way of oxygen, sulphur or the imino separated, and
washed twice with ice water  radical or a lower alkylimino radical, and the
and once with saturated sodium chloride solu-  rings A and B independenty
of each other 55  tion; it is dried over -sodium  sulphate  and  can be
unsubstituted or substituted, and their concentrated in vacuo. The residue,
a yellow-  addition salts with inorganic and organic  110 brown oil,
'consists  of practically pure [2 -  acids. (dimethylamino) - acetamido]
- [2 -- (a -    2. Triazole derivatives  of the  general chlorobenzoyl) - 4
- chlorophenylazo]  -  formula I given in Claim 1, in which [err],[err] 60
malonic acid diethyl ester. The compound  and [err] have the meanings given
in Claim 1, shows on silica gel thin-layer plates an [err]    and the rings
A and B are independently of  115 value of 036 in the system  toluene/ethyl
each other unsubstituted, or substituted by acetate (1: 1).
halogen up to atomic number 35, trifluoro- 
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methyl, nitro, lower alkyl or lower alkoxy,             [err] and  their
addition salts with inorganic and organic.. acids.
60 3.  Triazoe derivatives  of the general formula I given in claim 1, in
which [err] repre- sents hydrogen, lower alkyl, hydroxymethyl, lower
alkanoyloxymethyl, lower alkoxymethyl,               in which  X represents
oxygen or two hydrogen. formyl, carboxy, lower alkoxycarbonyl, cyano,
atoms, and [err] and [err]   each  independently optionally  mono -  or
disubstituted carbamoyl,  represent hydrogen, lower alkyl having at most 10
or optionally mono- or disubstituted amino-          3 carbon atoms, or
together with the adjacent methyl, [err] and [err] have the meanings given
nitrogen atom  they represent morpholino or  65 in claim 1, and the rings a
and b are inde-         alkyleneimino having 5 to 6 ring members, pendently
of   each  other unsubstituted, or sub-      [err] and [err]  represent
lower alkyl having at sututed by halogen up to atomic number 35,  most  2
carbon atoms, or together  with the 15  trifluoromethyl, nitro, lower alkyl
or lower  adjacent nitrogen atom they represent mor- alkoxy, and their
addition salts with inorganic  pholino or alkyleneiniino having 5 to 6 ring
70 and  organic  acids.                       members, and the rings a and
b are inde- 4. Triazole  derivatives of the general  pendently of each
other unsubstituted, or sub- formula I given in Claim  1, in which [err]
stituted by  halogen up to atomic  number 35, 20   represeents hydrogen,
hyroxymethly, lower  trifluoromethyl or nitro, and  their addition
alkanoyloxymethyl, formyl, carboxy, lower     salts  with inorganic and
organic acids.       75 alkoxycarbonyl,  cyano, or optionally mono- or
7. Triazole  derivatives  of the general disubstituted carbamoyl,or
optionally mono-   formula I given in claim 1   in which [err] or
disubstitued  aminomethyl, with there, being   represents  hydroxymethyl,
lower alkanoyloxy- 25  present as substituents monovalent hydro-    methyl,
formyl, carboxy, lower alkoxycarbonyl, carbon radicals each having  at most
10 carbon    cyano, or a group of the partial formula iaa    80 atoms,
which, provided that two lower akyl substituents are present, can also be
bound         [err] directly together, or in the [err] or [err]-position 30
also by way of oxygen, sulphur, the imino radical or a lower alkylimino
radical [err] and [err] have the meanings given in claim 1, and. the rings
a and b are independenty of each  in which X represents oxygen or two
hydrogen other unsubstituted, or substituted by halogen  atoms, and [err]
and [err] each independently 35  up  to atomic number  35,
trifluoromlethyl or  represent hydrogen, lower alkyl having at most nitro,
and their addition salts with inorganic   3 carbon atoms or together  with
the adjacent         85 and organic acids.                         nitrogen
atom they represent  morpholino or 5. Triazole  derivatives of the  general
alkyleneimino having 5 to 6 ring members, formula i given in claim 1 in
which [err]     [err] and [err] represent lower alkyl having at 40
represents   hydrogen,  hydroxymethyl,  lower  most 2 carbon atoms, or
together with the alkanoyloxymethyl, formyl, carboxy, lower  adjacent
nitrogen atom, they represent mor-              90 alkoxycarbonyl, cyano or
a group of the partial   pholino or alkyleneimino having 5 to  6 ring
formula Iaa                                members, ring a is substituted
in  the  4- position with  respect to the triazole ring by [err]
halogen up  to  atomic  number 35, especially by  chlorine, or by nitro,
and ring b is unsub-               95 stituted or substituted by
fluorine.or chlorine in the  ortho-position, and their addition salts with
inorganic and organic acids. 8. Triazole  derivatives, of the  general 45
wherein x represents oxygen or two hydrogen atoms, and [err] and [err]
represent hydrogen or          formula I  given in Claim  1, in which [err]
100 they have the meanings given for [err] and [err]          represents
carboxy or lower alkoxycarbonyl, in claim 1, [err] and [err] have the
meanings          [err] and [err] have the meanings given in claim given in
claim 1, and the rings a and b are               7, and the rings a and b
can be substituedr independently of each other unsubstitued , or
with inorganic and organic acids.       105 substituted by halogen up to
atomic number            9. triazole derivatives of the general 35,
trifluoromethyl or nitro, and their addition       formula i given in claim
1,in which [err] salts with inorganic and organic acids,
represents a group of the partial formula iaa 6.  triazole derivatives of
the general 55  formula  I  given  in claim  1, in  which [err]
[err] represents   hydrogen, hydroxymethyl,lower alkanoyloxymethyl, formyl,
carboxy,    lower         [err]           (Iaa) alkoxycarbonyl,  cyano, or
a group  of the 
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in which X, [err] and [err]   have the meanings  rings A and B
independently of each other given in Claim 7,[err] and [err] likewise have
can be unsubstituted or substituted, and their the meanings given in Claim
7, and the rings  addition salts with inorganic and organic acids, A and B
can be substituted as given in Claim   wherein 5   7, and their addition
salts with inorganic and organic acids.                             a), a
reactive ester of a compound of the 10. The triazole derivatives of 'the
general  general formula II formula I which are described in the Examples
and their addition salts with inorganic and 10   organic adds.
[err] 11. 1-  (2 - benzoyl - 4 - chlorophenyl) - 5 - [(dimethylamino) -
methyl] - 1H - 1,2,4 - triazole - 3 - carboxylic acid, its methyl ester and
its  addition' salts with inorganic and 15  organic acids. 12. 1 - (2 -
benzoyl - 4 - chlorophenyl) - 5- [(dimethylamino) - methyl] - lH - 1,2,4 -
triazole   3 - carboxamide and its addition salts with inorganic and
organic acids. 20  13.  1- [2 - (o- chlorobenzoy1)-  4- wherein [err] has
the meaning  given under 20     13.1-[2-( o -chlorobenzoyl)-4-      formula
I, and the rings A and B can be   65 chlorophenyl]  -  5   -
(dimethylamino) - methyl] - 1H   1,2,4-triazole -3 - carboxylic
substituted as given there, is reacted with a acid, its methyl ester, its
amide and  their  compound of the general formula III addition salts with
inorganic and organic 25  acids. 14. 1 - (2 - benzoyl - 4 - chlorophenyl) -
[err] 5 - (morpholinomethyl) - 1H - 1,2,4 - triazole- 3 - carboxylic acid,
its methyl ester and its addition salts with inorganic and organic 30
acids. 15. 1 - [2 - (o - chlorobenzoyl) - 4 - chlorophenyl] - 5 -
(morpholinomethyl) - 1H - 1,2,4 - triazole - 3 - carboxamide and its
wherein [err] and [err], have the meanings given addition salts with
inorganic and organic acids.  under formula I, or with an  alkali metal  70
35     16. N,N- dimethyl- 1- [2 - (o- fluoro-  derivative of such a
compound in which [err] benzoyl) - 4 - chlorophenyl]- 5  - [(dimethyl- has
a meaning other than hydrogen; or amino) - methyl] -1h -1,2,4 - triazole -
3 - carboxamide  and  its addition  salts with  b), for the production of
compounds of the inorganic and organic acids.               general formula
I  wherein [err] and [err] represent 40     17.  1 - [2 - (o -
chlorobenzoyl)  - 4-  methyl, while [err] has the meaning given under  75
chlorophenyll - 3,5 - bis - [(dimethylamino) -formula I except optionally
monosubtituted methyl] -  IH - 1,2,4 - triazole and its addition
aminomethyl, a compound  of the general salts with inorganic and organic
acids.  formula IV 18. Process for the  production of new 45  triazole
derivatives of the general formula I                . [err] [err] in which
[err]  has the meaning given under  80 wherein [err] represents hydrogen,
lower alkyl,  formula I; and the rings A and B can be sub- optionally
esterified or etherified hydroxy-  stituted as defined there, is reacted
with form- methyl,  formyl,  optionally  functionally  aldehyde and formic
add; or 50  modified carboxy, or optionally mono- or di- substituted
aminomethyl, [err] represents lower  c), for the production of compounds of
the alkyl,  'and [err] represents hydrogen or lower  general formula I
wherein [err] has the meaning   85 alkyl, whereby [err] and [err] as lower
alkyl can  given under formula I with the exception of be bound directly,
or in [err]- or [err]-position also  hydroxymethyl and [err] and [err] have
the mean- 55  by way of oxygen, sulphur or the imino  ings given under
formula I, a compound of radical or a lower alkylimino radical, and the
the general formula V    26  .                                  1,476,116
26 



[err]          ,                                H-N                (VII)
[err] in which [err] and [err]  each independently repre-   35 sent
hydrogen or hydrocarbon radicals each having at most. 10 carbon atoms,
which, pro- vided that they represent lower alky, can also wherein[err] and
[err] have the meanings  be bound directly together, or they can be given
under formula I, and the rings A and  bound in the [err]- or [err]-position
by way of  40 B  can be substituted  as given there, is  oxygen, sulphur,
the imino group or a lower 5   oxidised; or
alkylimino radical, or with a'reactive func- tional derivative of such a
compound, or d), for the production of compounds of the general formula I
wherein  [err]  represents  f), for the production of compounds of the
carboxy or lower alkoxycarbonyl, while [err]   general formula I wherein
[err] is aminomethyl  45 and [err] have the meanings given under formula
or mono- or disubstituted aminomethyl, while 10 I, a basic medium is
allowed to react with a [err] and [err] have the meanings given under the
compound of the general formula VI        general formula I, a reactive
ester- of a- corn- pound of the general formula If embraced [err]
by the general formula I:     50 [err]
[err] in which [err] represents lower alkyl, [err] and [err]
[err] have the meanings given under formula i,   and  in which [err] and
[err] have the meanings given IS  the rings A  and  B can be substituted
as  under formula i and the rings a and B can defined there; and,
optionally a compound i    be substitued as given there, is reacted with
obtained by any one of the processes given under a) to  d) is  converted
into  an addition   a compound of the general formula  vii   given   55
salt with an inorganic or organic acid; or,  above,    wherein [err] and
[err]    have the  meanings    55 20   optionally
given under this formula, or with an  alkali . metal derivative of such a
compound; or e), for the production of  compounds of the    g)for the
production of triazole derivative general formula I wherein  [err]
represents      of the general formula i wherein [err] represents
60 optionally mono- or disubstitued carbamoly,       hydroxymethyl, while
[err] and [err] have the while [err] and [er] have the meanings given
meanings given under formula i, a compound 25 under formula i, a carboxylic
acid of the      of the general formula viii general formula le embraced by
the general  of the general formula VIII formula I
[err] [err]                             [err] 65 in which ac represents the
acyl radical of an    65 organic acid, [err] and [err] have meanings given
under formula I, and the rings A and B in  which [err] and [err] have the
meanings given  can be substituted as given there, is solvolysed; 30  under
formula I, and the rings A and B can  or be substituted as given  there, or
a   reactive functional derivative there of, is  reacted with h),   for the
production of a triazole derivative  70 a compound of the general formula
VIi      of the general formula I wherein [err] represents    27
1,476,116                                     27 formyl, while [err] and
[err] have the meanings  processes according to e) to j) is converted  35
given  under  formula i,  a compound of the  into an addition salt with an
inorganic or general formula Ih                        organic acid. 19.
Process according to Claim 18, wherein [err]                 there are
produced compounds of the general .1                         formula I in
which [err] and [err]  have the  40 meanings given in Claim  18, and the
rings [err]                       A and B are independently of each other
unsubstituted, or substituted by halogen up to atomic number 35,
trifluoromethyl, nitro, lower alkyl or lower alkoxy, and their addition  45
salts with inorganic and organic acids. 20. Process according to Claim 18,
wherein there are produced compounds of the general 5   in which [err] and
[err] have the meanings given  formula I in which [err] represents
hydrogen, under formula I, and the rings A and B can  lower alkyl,
hydroxymethyl, lower alkanoyloxy-  50 be substituted as given there, is
oxidised; or  methyl, lower alkoxymethyl, formyl, carboxy, lower
alkoxycarbonyl, cyano, optionally mono- 



i), for the production of a triazole derivative  or disubstituted
carbamoyl, or optionally of the general formula I wherein R. repre-  mono-
or disubstituted aminomethyl, [err] and 10  sents cyano, while [err] and
[err] have the mean-  [err] have the meanings given in Claim 18, and   55
ings given under formula I, a compound of  the rings A and B are
independently of each the general formula Ii                    other
unsubstituted, or substituted by halogen up to atomic number 35,
trifluoromethyl, nitro, lower alkyl or lower alkoxy, and their addition
[err]                              salts with inorganic and organic acids.
60 21. Process according to Claim 18, wherein -
there are produced compounds of the general formula I in which [err]
represents hydrogen, hydroxymethyl,  lower  alkanoyloxymethyl, formyl,
carboxy, lower alkoxycarbonyl, cyano,  65 or  optionally   mono-  or
disubstituted carbamoyl, or optionally mono- or disub- in which [err] and
[err] have the meanings given  stituted aminomethyl, with there being
present 15  under formula I, and the rings A and B can  as  substituents
monovalent  hydrocarbon be substituted as given there, is dehydrated;
radicals each having at most 10 carbon atoms,  70 or
which, provided that two lower alkyl sub- stituents are present,can also be
bound j), for the production of triazole derivatives  directly together, or
in the [err]- or [err]-position of the general formula I wherein [err]
represents  also by way of oxygen, sulphur, the imino 20  optionally mono-
or disubstituted carbamoyl, radical or a lower alkylimino radical, R2 and
75 while [err] and [err] have the meanings given [err] have the meanings
given in Claim 1, and under formula I, a compound of the general the rings
A and B are independently of each formula Ij embraced by the general
formula I  other unsubstituted, or substituted by halogen up to atomic
number 35, trifluoromethyl or nitro, and their addition salts with
inorganic  80 and organic acids. [err]                      22. Process
according to Claim 18, wherein *                                there are
produced compounds of the general .                       formula I in
which [err] represents hydrogen, hydroxymethyl,  lower  alkanoyloxymethyl,
85 formyl, carboxy, lower alkoxycarbonyl, cyano or a group of the partial
formula Iaa 25  in which [err] and [err] have the meanings given     [err]
under formula I, and the rings A and B can
(Iaa) be substituted as given there, is reacted with a compound of the
general formula VII given above, wherein [err] and [err] have the meanings
30  given under this formula, in the presence of wherein X represents
oxygen or two hydrogen an alkali metal cyanide and of a selective  atoms,
and [err] and [err]  represent hydrogen or  90 oxidising agent; and,
optionally, a triazole  they have the meanings given for R2 and R,
derivative of the general formula i, obtained  in Claim 18, [err] and [err]
have the meanings by any one process or by several successive  given in
Claim 18, and the rings A and B    1,476,116                         .28
are independently of each other unsubstituted,  to 6 ring members, ring;A
is substituted in   45 or substituted  by  halogen up  to atomic  the
4-position with respect to the triazole  ring number 35, trifluoromethyl
ornitro, and their  by halogen up to atomic number 35, especially addition
salts: with inorganic and organic  by chlorine, or by nitro, and ring B is
unsub- 5   acids.                                     stituted or
substituted by fluorine or chlorine 23. Process according to Claim 18,
where  in the ortho-position, and their addition salts  50. there are.
produced  compounds of the general  with inorganic and organic acids.
formula i in which [err]  represents hydrogen,    25 Process according to
Claim 18, whherein hydroxymethyl,    lower   alkanoyloxymethyl,  there are
produced compounds of the general 10  formyl, carboxy, lower
alkoxycarbonyl, cyano   formula I in which R1 represents carboxy or or a
group of the partial formula Iaa      lower alkoxycarbonyl, [err] and [err]
have the   55 meanings given in Claim 24, and the rings A  and B can. be
substituted  as given in Claim  24, and their addition salts with [err]
(Iaa)    inorganic and organic acids. 26. Process according to Claim 18,
wherein  60 there are produced compounds of the general in which X
represents oxygen or two hydrogen  formula I in which  [err] represents a
group of atoms,   and  [err] and [err]    each independently  the partial
formula Iaa 



15  represent hydrogen, lower alkyl  having at most 3 carbon atoms, or
together with the adjacent nitrogen atom   they represent morpholino or
[err] alkyleneimino having 5 to 6 ring members, [err] and [err]  represent
lower  alkyl having at 20  most 2 -carbon  atoms, or  together with  the
adjacent nitrogen atom  they represent mor- pholino or alkyleneimino having
5 to 6 ring  in which  X, [err]  and [err] have the meanings   65 members,
and the rings A and B  are inde-  given in Claim 24, [err] and [err]
likewise have. pendently of each other unsubstituted  or sub-  the meanings
given in Claim 24, and the rings 25  stituted by halogen  up to atomic
number 35,  A and B can be substituted as given in Claim trifluoromethyl or
nitro, and their addition  24, and their addition salts with inorganic
salts with inorganic and organic acids.  -and organic acids.
70 24. Process according to Claim 18, wherein    27. Embodiment of the
processes according there are produced compounds of the general  to  Claim
18, wherein a starting material is 30  formula. I in which [err]
represents hydroxy-  used in the form of a salt. methyl,  lower
alkanoyloxymethyl, formyl,    28. Process according to Claim 18, wherein
carbxy, lower alkoxycarbonyl, cyano  or a   there  are produced the
compounds of the  75 group  of  the  partial formula   iaa       general
formula I which are described in the examples  and  their addition  salts
with [err]                             inorganic and organic acids. 29.
Pharmaceutical compositions containing at least one of the  compounds of
claims 1 to  80 10 or at least one  pharmaceutically acceptable acid
addition salt the      r with at least one pharmaceutical excipient. 35  in
which X represents oxygen or two hydrogen  30. Pharmaceutical compositions
containing atoms,  and [err] and [err] each indepenently  at least one of
the compounds of claims  11   85 represent hydrogen lower alkyl having at
to 17 or at least one pharmaceutically accept- most 3 carbon atoms  or
together with the  able acid addition salt thereof together with adjacen
nitrogen   atom  they represent mor-  at least one pharmaceutical
excipient. 40   pholino or alk1yleneimiino having  5 to 6   ring members,
[err]  and  [err] represent  lower alkyl             ABEL & IMRAY, having
at most 2 carbon atoms, or together           Northumberland House, with
the adjacent nitrogen  atom, they repre-        303-306 High Holborn, sent
morpholino or alk yleneimino having 5            London, WCIV 7Lh. Printed
for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa,
1977 Published by The Patent Office, 25 Southampton Buildings, London, WC2A
1AY, from which copies maybe obtained.    


