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relates  to  processes  for the  preparation  of       5
heterocyclylcarboxylic acid derivatives which are acylated in the nucleus,.
especially benz - acyl- benzimidazole - 2 - carboxylic acid derivatives of
the formula [err] 10     in which R is a free, esterified or amidated
carboxyl group or a free, etherified or    10 esterified hydroxymethyl
group, [err] is an aliphatic hydrocarbon radical which may be substituted
by hydroxyl, lower alkoxy, lower alkylthio, phenylthio, lower
alkylsulphonyl, phenyl sulphonyl, lower alkylsulphinyl or phenylsulphinyl,
a cycloaliphatic hydrocarbon radical,- an aromatic or araliphatic
hydrocarbon radical 15      which may be substituted by lower alkyl, lower
alkoxy, and/or halogen, or a  15 heterocyclic or heterocyclic-aliphatic
hydrocarbon radical, [err] is hydrogen or an aliphatic hydrocarbon radical
which may be substituted by hydroxyl, lower alkoxy, lower alkylthio,
phenylthio, lower alkylsulphonyl, . phenylsulphonyl, lower alkylsulphinyl,
or phenylsulphinyl, and Ph is a 1,2 - phenylene group containing the 20
radical [err], which may be further substituted by lower.alkyl, lower    20
alkoxy, hydroxyl, and/or halogen with the proviso that [err] contains at
least 2 carbon atoms if Ph is otherwise unsubstituted, R2 is ethyl and R is
acetoxymethyl, and salts of such compounds wherein R denotes carboxyl, and
also the compounds of the formula I and salts of such compounds wherein R
denotes  carboxyl, .and. also 25     pharmaceutical formulations containing
such compounds.                     25 In. the context of the present
description, organic radicals and compounds including 4 carbon  atoms.
Esterified carboxyl is, for example, a carboxyl group esterified by an
aliphatic 30        or araliphatic alcohol, such as a substituted or
unsubstituted aliphatic or araliphatic  30 alcohol for example lower alkoxy
carbonyl or pheny-lower  alkoxycarbonyl. Similarly, etherified
hydroxymethyl R is, for example, hydroxymethyl etherified by an aliphatic
or araliphatic alcohol, such as a substituted or unsubstituted aliphatic or
araliphatic alcohol, for example lower  alkoxymethyl or phenyl - lower 35
alkoxymethyl. Substituents of lower alkoxycarbonyl or lower alkoxymethyl,
35 respectively, are, inter alia, hydroxyl, lower alkoxy and/or di-lower
alkylamino, and those of phenyl - lower alkoxycarbonyl or phenyl-lower
alkoxymethyl,    respectively, are, for example,  lower alkyl,  lower
alkoxy  and/or halogen  being In amidated carboxyl, the amino  group is,
for  example,  amino  which is unsubstituted or monosubstituted by hydroxyl
or monosubstituted  or disubstituted by aliphatic  radicals, especially  by
substituted  or  unsubstituted  aliphatic   5 hydrocarbon  radicals, it
being  possible for such radicals to  be monovalent or divalent such as
amino which is unsubstituted or monosubstituted or hydroxyl or
monosubstituted or disubstituted  by  lower alkyl or lower alkylene. 



In  esterified  hydroxymethyl [err] the hydroxyl group is, for example, 10
hydroxyl  esterified by a carboxylic acid, such as an aliphatic or aromatic
carboxylic          10 acid,  for  example lower  alkanoyloxy or benzyloxy
[err]  unsubstituted or substituted by lower alkyl lower alkoxy and/or
halogen.  [err]  is, for example,  acetoxy, [err],butyryloxy, [err],
valeroyloxy, caproyloxy  or  [err]. Is          Aliphatic, cycloaliphatic,
aromatic and araliphatic hydrocarbon radicals are,                   15 for
example lower alkyl, lower alkenyl, cycloalkyl, phenyl,  naphthyl or
phenyl- lower alkyl radicals. Possible    substituents are, hydroxyl, lower
alkoxy, lower alkylthio   or phenylthio,  lower   alkylsulphinyl or
phenylsulphinyl or lower alkylsulphonyl or phenylsulphonyl, for lower alkyl
[err] and lower alkyl [err] and lower 20      alkyl,  lower alkoxy and/or
halogen, for phenyl or  phenyl-lower alkyl [err].                   20
Heterocyclyl in a  heterocyclic or heterocyclic-aliphatic [err] is, in
particular, monocyclic heterocyclyl of aromatic character containing a
hetero-atom, such as, oxygen,  sulphur or nitrogen, as a ring member, such
as furyl, thienyl or pyridyl. In a heterocyclic-aliphatic hydrocarbon
radical [err] the  aliphatic part is, for example, 25      lower alkyl.
25 Apart from being substituted by the radical or the formula  [err]
phenylene can additionally be mono substituted or polysubstituted by lower
alkyl, lower alkoxy, hydroxyl and/or halogen. Lower alkoxy is, for example,
methoxy, ethoxy, n - propoxy, isopropoxy, n- 30  butoxy, isobutoxy, tert.
-butoxy, n- pentyloxy or n -hexyloxy.                          30 Phenyl -
lower alkoxy is, for example, benzyloxy or  1- or 2 -phenylethoxy. Hydroxy-
lower alkoxy,  lower alkoxy - lower alkoxy and di -lower alkylamino - lower
alkoxy are, especially, 2- and/or 3-  hydroxy  - lower alkoxy, for example
2 - hydroxyethoxy, 3 -  hydroxypropoxy 2,3 - dihydroxy - propoxy, 2- 35
or  3 -lower alkoxy -  lower alkbxy, for example 2 - methoxyethoxy, 2 -
ethoxy -   35 ethoxy or 3 - methoxypropoxy  and   d di y-an lower
alkylamino -lower  alkoxy, for example dimethylaminoethoxyo
dietylaminoethoxy Lower alkyl is, for example, methyl n  propy, isopropyl,
n-butyl isobutyl, tert.-butyl n      pentyl,n  - hexyl  n - heptyl 40
Halogen  is especially , halogen with an latomic  number  of up to ad
including                           40 35, ie. fluorine    chlorine or
bromine Lower alkylene  is, for example  14 - butylene,     pentylene or
1,6- hexylene. Lower Alkenyl  is,  for example, vinyl, 1    ethyl  -
vinyl," 1 -etyl  vinyl, .allyl 45      2   or 3 Y iethyl  - all or 3,3
-dimethyl -allyl  45 "Cycloalkyl' preferably contains  3to 8ring atoms and
for example, cycopropyl, cyclopentyl, cyclohexyl, cycloheptyl  or
cyclooctyl Lower alkylthio is, for  example,  ethiylthibo r ethylthio,
whilst alkylsulphinyl and  lower alkylsulphonyl are,  for example,
:methylsulphinyl  ethylsuphinyl 50.      etylsulhnlo  or ethylsulphonyl
Lower alylsubstituted" by lower 'alkylthio,  lower  alkylsulphyl or lower
alksulpphonyl,,  on   is  or example,   methylithiomethyl,  ethylthiomethyl
or  2 - methlthioethyl, 1- or 2  -  ethiylthidethyl 2 or 3-etytiopropy l 2
o  3- ethylthioropy ,  methylsulphinylmethyl ethylsulphinylehy, 55
methylslphinylethyl, 1: or 2 - thylsupinylethyl, 2- or 3 -
methylsulphInyplpropyl        55 2- or 3  - ethylsulphiIypropyl,
methylsulphonhylmethyl, ethylsulhphnylmethyl,  1 or 2  -
methylsulphonylethyl,  1-   or2  -ethylsulPohnyl thyl 2 - or 3 -
metylslphnylropl o 2 or3   etylslphnyIroyl. Lower alkyl substituted 60 by
phenorsulphinyl  or        phenylsulphonyl example phenylthiomethyl
phenysulpnylr- pethyl     r2-penlupoyeh Phenyl -lower alkyl is, for example
benzyl, I - or 2-phenylethyl or 1-, 2- or 3- phenylpropyl Furyl is, for
example, 2 -furyl and thenyl is  for example 2- thienyl whilst 65
pyridyl can  be 2- 3- or4-pyridyl 65    3                       .
1,595,913                                      3 Furyl-lower alkyl,
thienyl-lower alkyl and pyridyl-lower alkyl are, especially,
correspondingly substituted methyl radicals, such as furfuryl, 2-thienyl or
picolyl, for example 2- or 4-pyridylmethyl. Salts are those of compounds of
the formula   in which  R represents carboxyl, with 



5     bases; such  salts are, especially, non-toxic' salts, which  can  be
used       5 pharmaceutically, with bases, such as alkali metal salts or
alkaline earth metal salts, for example sodium, potassium, magnesium or
calcium salts, and also ammonium salts with ammonia or amines, such as
lower alkyl-amines or hydroxy-lower alkyl- amines, for example
trimethylamine, triethylamine or di- or tri - (2 - hydroxyethyl) - 10
amine.
10 The novel compounds show valuable pharmacological properties.  In
particular, they show anti-allergic actions, which can be demonstrated, for
example, on rats in doses of 0.03 to 10 mg/kg on intravenous administration
and in doses of I to. 100 mg/kg on oral administration in the passive
cutaneous anaphylaxis test (PCA reaction), which is carried 15     out
analogously to the method described by Goose and Blair, Immunology, Volume
16,  15 page 749-'(1969), passive cutaneous anaphylaxis being produced by
the procedure described by Ovary, Progr, Allergy, Volume 5, page 459
(1958). The. anti-allergic action, and especially the degranulation -
inhibiting action can be determined in an in vitro test, also with the aid
of the release of histamine from peritoneal cells in rats, in the 20
dosage range of 0.1 to 100 [err] /ml in the case of immunologically induced
release (in  20 which case, for example, rats infested with Nippostrongylus
brasiiensis are used) and of 1.0 to 100 [err]g/ml in the case of chemically
induced release (in. which case, for example, this is effected with a
polymer of N -4 - methoxy - phenylethyl -N - methyl - amine). The compounds
of the present invention ate accordingly useful as 25     inhibitors of
allergic reactions, for example in the treatment and prophylaxis of    .25
allergic diseases, such as asthma, including both extrinsic and intrinsic
asthma, or other allergic  diseases such as allergic  rhinitis, for example
hayfever or conjunctivitis or allergic dermatitis, for example urticaria or
eczema. The invention relates especiallyto compounds of the formula I in
which R is 30     free carboxyl, hydroxymethyl,  esterified carboxyl,
etherified' hydroxymethyl  30 containing, as the etherified hydroxyl group,
lower alkoxy, hydroxy - lower alkoxy, lower alkoxy - lower alkoxy or di -
lower alkyl - amino - lower alkoxy, amidated carboxyl containing, as the
amino group, amino, hydroxy - amino, lower alkyl - amino, di - lower alkyl
- amino or lower alkylene   amino, or esterified 35     hydroxymethyl
containing, as the esterified hydroxyl group, lower alkanoyloxy or   35
benzyloxy which is unsubstituted or  substituted by lower alkyl, lower
alkoxy and/or halogen, [err] is lower alkyl, lower alkenyl or cycloalkyl,
which are unsubstituted or substituted by lower 'alkoxy, lower alkylthio,
lower alkylsulphinyl, lower alkylsulphonyl, phenylthio, phenylsulphinyl or
phenylsulphonyl, or [err] is phenyl or 40     phenyl-lower alkyl which are
unsubstituted or substituted in the phenyl part by  40 lower alkyl, lower
alkoxy or halogen, or [err] is furyl, thienyl, pyridyl,-furyl - lower
alkyl, thienyl - lower alkyl or pyridyl   lower alkyl, [err] is hydrogen or
lower alkyl and Ph is 1,2 - phenylene which contains the radical.of the
formula R,-C(=O)- and is otherwise unsubstituted or substituted by lower
alkyl, lower alkoxy, hydroxyl 45     and/or halogen and salts, especially
salts which can be used pharmaceutically, of  45 compounds of the  formula
I in which- R represents carboxyl. The invention relates especially to
compounds of the formula I in which [err]is free carboxyl, esterified
cadrboxyl  containing, as  the etherified  hydroxyl group, alkoxy or
hydroxy alkoxy having up  to 4 carbon atoms, for example methoxy, 50
ethoxy, 2 - hydroxyethoxy or 2,3 - dihydroxypropoxy, or amidated carboxyl
50 containing, as the amino group, amino or hydroxyamino or alkyl-amino or
di - alkylamino in: which 'alkyl contains up to 4 carbon atoms, for example
methylamino, ethylamino, dimethylamino or diethylamino, hydroxymethyl,
etherified hydroxymethyl containing as the etherified hydroxyl group,
alkoxy 55     having up to 4 carbon  atoms, for example methoxy or ethoxy,.
or di - alkyl -     55 amino '-.alkoxy having up to 4 carbon atoms in:each
alkyl part and the alkoxy part, such as dimethylaminoethoxy; or esterified
hydroxymethyl:containing. as the esterified hydroxyl group, alkanoyloxy
having up to 7 carbon atoms, for example acetoxy, propionyloxy or
pivaloyloxy, or .benzyloxy- which. is unsubstituted or 60     substituted
by lower alkyl, for example methyl, lower alkoxy, for example methoxy,  60
and/or-halogen, for example chlorine, [err] is alkyl having up to 7 carbon
atoms, for example methyl, ethyl, n - propyl, isopropyl, n - butyl,
isobutyl, tert. - butyl, n - pentyl,  neopentyl, n   hexyl or n - heptyl,
alkoxy - alkyl,  alkylthio   alkyl, alkylsulphinyl - alkyl or
alkylsulphonyl - alkyl,.in which the individual alkyl 65     radicals
contain up to 4 carbon atoms, for example methoxymethyl, ethoxymethyl,
65    



4                                       1,595,913
4 methylthiomethyl  ethylthiomethyl, methylsulphinylmethyl,
ethylsulphinylmethyl, methylsulphonylmethyl or ethylsulphonylmethyl, 1- or
2 - methoxyethyl, 1- or 2- ethoxyethyl, 1- or 2 - methylthioethyl  1- or 2
- ethylthioethl,  I-or. 2 - methylsulphinylethyl, 1- or 2 -
ethylsulphinylethyl,. I- or 2:- methylsulphonylethyl, 5       1- or 2 -
ethylsulphonylethyl,  1-, 2- or 3 - methoxypropyl, I-, 2- or   3 -  5
ethoxypropyl, 1-, 2-.or 3 - methylthiopropyl, 1-, 2- or 3 -
ethylthiopropyl, I-, 2- or 3. - metsulphinylpropyl,  1-, 2- or 3 -
ethylsulphinylpropyl, I-, 2- or 3- methylsulphonylpropyl or 1-, 2- or 3
:-.ethylsulphonylpropyl, phenylthio .- alkyl, phenylsulphinyl - alkyl or
phenylsulphonyl - alkyl, in which the alkyl radical 10      contains   up
to  4  carbon  atoms  for  example  phenylthiomethyl,    to
phenylsuilphinylmethyll, phenylsulphonylmethyl, 1- or 2. - phenylthioethyl,
1- or 2 - phenylsulphinylethyl, 1- or2 - phenylsulphonylethyl 1-, 2- or 3 -
phenylthiopropyl, 1-, 2- or 3   phenylsulphinylpropyI or 1-, 2- or 3 -
phenylsulphonyipropyl, alkenyl having up-to  5 carbon atoms, for example 1:
- methyl- or. - ethyl - yinyl, or allyl, 15      cycloalkyl having up to 7
carbon atoms, for example cyclopropyl or cyclohexyl,    15 phenyl or phenyl
- alkyl having up to 4 carbon atoms in the alkyl radical and being
unsubstituted or :substituted by  alkyl having up to 4 carbon  atoms  for
.example methylj alkoxy having- up to4 carbon atoms, for example methoxy,
and/or halogen having an atomic number of up to 35, for example chlorine or
bromine, for example 20      benzyl or 1- or 2 - phenylethyl, or furyl,
thienyl or pyridyl,.for example 2' -fuyl,    20 2 - thienyl - 2-j 3- or 4 -
pyridyl, or furyl - alkyl, thienyl - alkyl or pyridyl - alkyl having up to
4carbon atoms in the alkyl radical, for example furfuryl, 2 - thienyl or 2-
or 4  - picolyl, R, is hydrogen or alkyl is hydrogen'or alkyl having up to
4 carbon atoms, for example methyl, and. .Ph is 1, 2 - phenylene  .which
:contains the  radical of the formula [err] 25      C(=O)-- and is
otherwise unsubstituted or substituted by-alkyl having up to  4  25 carbon
atoms, for example methyl, alkoxy having up to 4 carbon atoms,  for example
methoxy, hydroxy and/ or halogen having an atomic number of up to- 35, for
example  chlorine orbromine, the radical of :the formula R1-C(=Q)-
occupying any position suitable for substitution in the 1,2 - phenylene
radical, 30      preferably the 4 - position or 5 - position, and  salts,
especially salts which can be  30 used pharmaceutically, of such compounds.
of the formula I in which R is carboxyl, with bases. The invention relates,
in particular, to compounds of the formula 0 [err] 35     in which [err]'
is carboxyl, alkoxycarbonyl with up to 5 carbon atoms, for example    35
methoxycarbonyl or ethoxycarbonyl, or amidated carboxyl containing,  as
.the amino group, amino of hydroxyamino hydroxymethyl, etherified
hydroxymethyl containing, as the etherified hydroxyl group, alkoxy0having
up to 4 carbon atoms, fQr example methoxy or ethoxy, or di - alkyl -  amino
alkoxy having up to 7 carbon 40      atonis, for example
dimethylaminoethoxy,.or esterified hydroxymethyl containing,    40 as the
etherified hydroxyl group, alkanoyloxy having up to 7 carbon atoms, for
example acetoxy, R is alkyl having up  to 7 carbon atoms, for example
methyl, ethyl, n - propyl, n - butyl,  tert. - butyl, n - pentyl n. - hexyl
or n - heptyl, alkoxy - alkyl, akylthio  alkyl, alkylsulphinyl., alkyl,
phenylthio  alkyl or 45      phenylsulphinyl - alkyl in which the alkyl
radicals contain up to 4 carbon atoms,    45 for:  example   methoxymethyl,
methylthiomethyl,  methylsulphinylmethyl, phenylthio - methyl, or
phenylsulphinylmethyl, 2 -  methoxyethyl, -2 -  methylthio - ethyl, 2
2 - phenylthioethyl, or 2 - phenylsuilphirylethyl or 3 - methoxypropyl,': 3
- methylthiopropyl,  3 - methylsulphinylpropyl, :.3 - 50
phenylthiopropyl .or 3.- phenylsulphintylpropyl, cycloalkyl having -up to
6- ring  50 carbonatoms, for example cyclopropyl or cyclohexyl, or phenyl
furyl or pyridyl, for example 3- or 4-py'ridyl,' R is hydrogen or.alkyt
having up to 4 carbon atoms, for example methyl, and [err]s hydrogen, alkyl
having up to 4 carbon atoms, for example methyl, alkoxy having up to 4
carbon atorns, for example  methoxy, 55  hydroxyl or halogen having  an
atomic number of up to 35, for exam-ple. chlorine,  55 the radical of the
formula [err] and 'the group [err], if this differs from hydrogen,  being
able to. occupy any position  suitable for substitution, in the
benzimidazole ring, preferably the 5-position and the 6-position, with the
proviso    5                                       1,595,913
5 



that [err] contains at least 2 carbon atoms if R is hydrogen,[err] is ethyl
and R' is acetoxymethyl, and salts, especially salts which can be used
pharmaceutically, of such compounds of the formula I in which R' represents
carboxyl, with bases. The invention relates, in particular to the compounds
of the formula la in 5     which  the is carboxyl, hydroxymethyl,
esterified  carboxyl or etherified      5 hydroxymethyl containing, as the
etherified hydroxyl group, alkoxy having.up to 4 carbon atoms, for example
methoxy or ethoxy, [err]is alkyl having up to 7, and preferably having up
to 4, carbon atoms, for example  methyl, ethyl, n - propyI *
isopropyl, n - butyl or tert. - butyl, cycloalkyl having up to 6 ring
carbon atoms, for 10     example cyclopropyl or cyclohexyl, or phenyl,
[err] is hydrogen or alkyl having up to  10 .4 carbon atoms, for example
methyl, and R3 is hydrogen, alkyl having up to 4 5  carbon atoms, for
example methyl, alkoxy having up to 4 carbon atoms, for example methoxy, or
halogen having an atomic number of up to 35,  for example chlorine, the
radicals .R-C(=0)- and R3, if this differs from hydrogen, preferably 15
occupying the 5-position and 6-position respectively of the benzimidazole
ring, and  15 salts, especially the salts which can be used
pharmaceutically, of such compounds of the formula Wa in which [err]
represents carboxyl, with bases. The invention relates, in particular, to
compounds of the formula la in which R'.is either carboxyl or
hydroxymethyl, [err] is alkyl having up to 7 carbon atoms, for 20
example having up to 4 carbon atoms, for example methyl, ethyl,' n -
propyl,  20 isopropyl or n - butyl, [err] is hydrogen and [err] is hydrogen
or alkyl having up to 4 carbon atoms, for example methyl, the radical R
-C(=O-- occupying the 5- position of the benzimidazole ring and an alkyl
radical [err] occupying the 6-position of the benzimidazole ring, and
salts, especially- salts which -can be used 25     pharmaceutically, of
such compounds in which R' is carboxyl, with bases.'    25 The invention
relates specifically to the compounds of the formula I mentioned in the
examples.  . The novel compounds can be prepared in a manner which is known
per se. Thus, for example, they can be obtained when a compound of the
formula II 0    NH-X1 30                             R1-C-Ph
30 R2 in which. one of the radicals [err] is an optionally etherified group
of the formula.-C(=O)-CH2OH and the other is hydrogen, or a salt thereof,
is cyclised and, if desired, a compound which is thus obtainable' converted
into another compound of the formula I and/or a resulting free acid is
converted into a salt;or a 35     resulting salt is converted into the free
acid or into another salt.         35 Salts of starting materials of the
formula II which can be used are, for example, their acid addition salts,
such as hydrohalides, for example their hydrochlorides. The cyclisation is
effected in the customary manner at normal temperature or, especially  at
elevated temperature, for example at [err] and in particular 40     at
[err], if necessary in the presence of an acid condensing agent, such as
40 a hydrogen halide acid, for example hydrochloric acid, and/or of a
water-binding agent, for example dicyclohexylcarbodiimide, and
advantageously under an inert gas, for example under nitrogen. The
compounds resulting from the above process variant in which R is free or 45
etherified hydroxymethyl, can subsequently be converted easily in the
customary-  45 manner into other compounds of the formula I. The starting
materials of the formula II are appropriately prepared in situ, for example
by reacting a corresponding 1,2 - phenylenediamine, which is substituted by
the acyl radical of the formula  [err] and, if desired, can contain yet 50
further substituents, or an acid addition salt thereof, for example the
hydrochloride  50 thereof, with glycollic acid, wherein the hydroxy group
is free or etherified or with a reactive derivative thereof, preferably an
ester, such asa lower alkyl ester; an amide or an anhydride, such  as the
acid halide, thereof, especially with glycollic acid or a lower
alkoxyacetic acid, if necessary in the presence of a solvent or 55
diluent, such as a lower alkanol, for example methanol or ethanol, and/or
with  55 warming to [err], for example to [err]. The .1,2-
phenylenediamines to be used as starting materials for this process can be
obtained    0   6                                       1,595,913
6 for example, by customary. reduction of the corresponding 1   -
nitroaniline 



compound, such as by reacting the said compound with a chemical reducing
agent, such as sodium dithionite, or with suitably activated hydrogen, such
as hydrogen catalytically activated by means of a noble metal catalyst in a
basic medium for: 5     example by Raney nickel in methanol or ethanol. In
a modification of this method,  5 it is also possible to react this 12-
nitroaniline intermediate with glycollic acid, or. with a reactive
derivative thereof, and subsequently to reduce the nitro group, for example
with, hydrogen in the presence of Raney nickel... Compounds of the formula
l in which R is hydroxymethyl esterified by a 10     carboxylic acid and R2
denotes an aIiphatic radical can also be  manufactured by  10 subjecting. a
disubsttuted 1,2 - -nitroaniline of the formula [err] [err] - ethyl (IIa)
to acid treatment, for example to the action of a.Lewis acid  such as of
zinc chloride in a carboxylic acid anhydride, for example acetic anhydride
When they are not known compounds, the 1,2 - nitroaniline compounds to be *
15   used for the preparation of the starting materials of the formula II
can be prepared,  15 for example, starting from  th: corresponding
chlorobenzenes of the formula PhH-CI by acylating these in the customary
manner, for. example by a reaction with a compound of the formula [err]  in
the. presence of aluminium trichioride, nitrating the compound  of the
formula [err] 20     which is thus obtained with nitric acid/sulphuric acid
and reacting the chloronitro  20 compound of the formula [err] which. is
thus obtainable, with ammonia or an amine of the formula [err] The novel
compounds can also be prepared by oxidising X3 in a compound of the formula
0 25 in which X3 is a formyl group or an optionally etherified
hydroxymethyl radical to an optionally esterified carboxy group R and, if
desired, converting a compound of the formula 1, which is thus obtained,
into another compound of the formula I and/or , if desired, converting a
resulting salt into the free acid or into another salt 30     and/or
converting a free acid into a salt.                                   30
Compounds of formula III in which [err] is formyl which is optionally
acetalised with a lower alkanol or a lower alkanediol are the subject of
our copending application No.  17219/80.(Serial No. 1595914). A  group X3
is; in particular the formyl group. This group can be formed, for 35
example from the methyl, aminomethyl or especially hydroxymethyl group or
from  35 a hydroxymethyl group esterified with an inorgainic acid, such
asahydrogen halide acid, for example with hydrochloric acid, or a
hydroxymethyl group etherified with a cyclic 2 - hydroxy -'ethyl, for
example with 2 - hydroxytetrahydropyran, or a cyclic  2-  or  4 -  hydroxy
-  thioethere,  for -'-example . with  2 - 40
hydroxytetrahydrothiogyran, 2 - hydroxytetrahydrothiophene or 4 - hydroxy -
4 -    40 methoxy - tetrahydrot iopyran or set free from one of its
derivatives, such as a lower alkylene- or di - lower alkyl - acetal or an
imine, for I be situ in the course of the oxidation reaction. The oxidation
can  be carried out. in a  manner which is  nown per se, for 45     example
by treatment with  an oxidising heavy metal compound, preferably with an '
45 oxidising compound containing manganese IVsuch  as  manganese dioxide,
in the chromium trioxide or especially potassium permanganate, in the.case
of starting materials of the formula II in which X is the forn'yl group or
a radical, which can be converted into the latter by oxidation, such as
hydroxymethyl, and also with an 50      oxidiuing compound and containing
manganese IV, such as manganese dioxide, in the    50 case of starting
materials of the formula  II  in which X3 is a etherified hydroxymethyl
group. The reaction is advantageously carried out in the presence of a
suitible solvent or diluent, for example of acetone or pyridine or' of a
mixture, preferably an aqueous mixture, thereof, if necessary with cooling
or warming, for 55     example in a temperature range of 00C to [err].
.. The starting materials of the formula III can be prepared in a manner
which is known per se.    7                                      1595913
...                         7 Compounds of the formula III in which X3 is a
formyl, can be prepared, for example, by reacting a compound of the formula
[err] 



I       ,.*    -     .     .     - . in which Y is an acetalised formyl
group, such as lower alkylene-dioxymethyl or di- 5      lower
alkoxy-methyl, with a compound of the formula                             5
wherein [err] is a group -M-Hal or -M/2, M is a metal atom of group 11 of
the periodic table of the elements and Hal is chlorine; bromine or iodine,
hydrolysing, for example by mild acid catalysis, the group of the formula
[err] which 10     is first formed, and. hydrolysing the acetalised formyl.
group, for example by acid  10 catalysis.. Furthermore, starting materials
of the formula III in which X3 represents formyl can also be obtained by
reacting a benzimidazole which is unsubstituted in the I - position and 2 -
position,. contains the acyl grdup of the formula [err] in 15     the
carbocyclic ring and can contain further substitutents, with 2 - chloro '-.
1,.1,2 -  15 trifluoro - ethene and reacting the I - (2 - chloro - 1,1,2 -
trifluoro - ethyl) - benzimidazole, which is thus obtained, with an
alcohol,.such as a lower alkanol, for example ethanol, in the presence of a
base, such as an alkali metal hydroxide, for example sodium hydroxide, or
with a hydroxylamine acid addition salt, for example 20      the
hydrochloride, in the presence of a base, for example pyridine. This gives
a  20 compound of the formula III in which X3 is an acetalised formyl
group, such as di- lower alkoxy - methyl, for example diethoxymethyl, or is
the hydroxyiminomethyl group, which groups can be converted in a manner
which is known per se, for example by hydrolysis, into the formyl group
X3.. 25          The novel compounds in which R is a free, esterified or
amidated carboxyl.    25 group or a free or etherified hydroxy - methyl
group can also be prepared by oxidising the group of the formula [err]  in
a corresponding compound of the formula [err] 30      or a salt thereof, to
the  desired group of the formula R -C(=O)-- and, if    30 appropriate,
oxidising a  free or etherified hydroxymethyl group to  carboxyl or
esterified carboxyl  respectively and, if desired, converting a compound of
the formula I which is thus obtainable, into another compound of the
formula I and/or, if desired converting a resulting salt into the free acid
or into another salt and/or 35      converting a free acid into a salt.
'                       35 The oxidation of the [err]- group, which can
also be formed in situ in the course of the oxidation reaction, for example
from the corresponding group of the formula [err]    or can be set free
from one of its drivaitves, such as an ester, for example a hydrogen halide
acid ester or lower alkanoic' acidester, is 40      effected in the
customary manner. Oxidising agents Which can be. used are, for    40
example, oiidisingheavy metal compounds, preferably oxidising compounds
containing chromium-VI or manganese-VII.. The .reaction is advantageously
carried out in the presence of a suitable solvent or diluent, for example
of acetone or pyridine, or  of a mixture thereof, preferably, an aqueous
mixture thereof, if 45     . necessary with cooling or warming, for example
in a temperature range of from  45 [err] The compounds of the formula IV
which are to be used as starting materials can be prepared, for example, by
acylating a corresponding chlorobenzene of the formula PH-CI in a manner
which is known per se by reaction with a compound of 50     the formula
[err] in the presence of aluminium trichloride,    50    -8
1,595,913                                    8 nitrating the compound of
the formula [err], whichis thus obtainable, with nitric acid/sulphuric acid
and reacting the  chloronitro compound of the formula [err], which is thus
obtained, with ammonia or an amine of the formula [err] and  reducing a
corresponding compound of the 5     formula [err], which is thus
obtainable, under mild           5 conditions, for example with hydrogen.
in the presence of palladium - on - charcoal, advantageously in an inert
solvent, such as dioxane, and under normal temperature and pressure
conditions and subjecting  the compound of the formula [err]   which is
thus obtainable  to a condensation 10     reaction with an acid of the
formula[err] or a suitable functional derivative  10 thereof, for example
with glycollic acid. The compounds of the formula [err] which have been
mentioned can also be prepared in an: analogous manner by 



reducing the nitroacyl intermediate' of the formula [err] 15    in a
customary manner, for example with zinc in Acetic acid, to the
corresponding  15 compound of the formula [err] and further reacting this
compound in the  indicated manner. A compound of the formula I which is
obtained according to the invention can be converted into another
compoundof the formulaI in a manner which is known. 20     per se.
.20 Thus, in a compound of the .formula  in which R is carboxyl, this group
can be converted  into an esterified carboxyl group by  eterification
processes which are known per se. Thus, for example,  the esterification
can be carried out by treatment with a suitable    diazo     a      diaz
lower alkane, with a suitable NN - 25  di: - lower alkylformamiide acetal,
for example NSN - dimethylformainide. diethyl    25 acetal, or N,N -
diMethylformamiide eithosulplate, or an oxotium salt, such as with. a tri -
lower alkyl - oxonium tetran  tetrafluoborate or a tri   - lower
alkyloxonium hexafluorophosphate, with a carbonate or pyroarateate, for
example with diethyl (pyrocarbonate, or   with an organic suphite or
phsphite, such as a di - lower alkyt 30     sulphite or tri - 1ower alkyl
phosphite, in the presence of a suitable acid agent, such  30 as p -
toluenesulphonic acid, or with an acohol in the presence of a suitable
condensing  agent,  such  as  a  dehydrating  agent,  for  example
dicyclohexylcarbodiimide, or, in order to form 'ahydroxy - lower alkyl
group, with an epoxy - lower alkane, for example ethylene oxide.
Furthermore, it is possible to .     35     react a compound of the formula
1, in which  -a free carboxyl group R is in the form  35 of a salt, for
example in the form of an alkali metal salt, such as-the sodium salt, with
a reactive ester of an alcohol, for exampe with a strong acid, such as a
corresponding halide, for example chloide, bromide or iodide, or
disubstituted sulphate, or to react a compound of the formula lin which a
free carboxyl group R 40  is in the anhydride form preferably in the form
of  a halogenocarbdnoyl group, for.   40 example a chlorocarbonyl group,
which 6 can be formed, for example, by treating a compound of the formula
I in which R   represents carboxyl with ahalogenatting agent, for  example
thionyl chloride, with a  metal  alcoholate or anpalcohol   in ..the
presence of an acid-binding base and thus to obtain a compound of the
formula I in 45     which.R is esterified carboxyl. It is possible r any
substituents which may be    45 present in an esterifying reagent to be in
th   functionally modified form and then, in a compound  of the formula l
in which [err], for  xample, is substituted lower alkoxycarbonyl, in which
substituents  are in the  functionally      modified form, for these
substituents to be set free. Thus,f  example,2,3 - epoxy - propyl chloride
50     can be used as the esterifying reagent and d a2,3 .  epoxy - propoxy
grouping in R in    50 the resulting ester can subsequently be hydrolysed
to the desired  2,3 - dihydroxy - propoxy grouping. In a compound of the
formula I in which R  is esterified carboxyl for example. including p -
nitro- or: 2,4 - diitro  phenxy or benzyloxy -- carb nyl, this 55     group
can be converted by transesterificattefl for example by treatment with an
alcohol;  if necessary in the  presence of a suitable trans .-
esterification catalyst, such as a substituted or unsubstituted alkali
metalkianolate, for example. a sodium alkanolate or potassium alkanolate,
into another esterified carboxyl group. In a resulting compound: of the
formula I in compound [err]is free carboxyl, carboxyl     -    9
1,595,913                                  9 in the form of an anhydride or
esterified carboxyl, this group can also be converted in a manner which is
known per se into substituted or unsubstituted carbamyl. Thus, a compoundof
the formula I in which acarboxyl group R is in the form of an anhydride,
especially in the form of a halogenarbIony  group, for example a 5
chlorocarbonyl group, or in the esterified form can be treated with
ammonia,  5 hydroxylamine or a primary or secondary amine and compounds of
the formula I in which R is substituted or unsubstituted carbamyl can thus
be obtained Furthermore, the ammonium salt or an amine salt of a compound
of the formula I in which R is carboxyl can be converted by dehydration
with a suitable dehydrating I0     agent, such as sulphuric acid, into a
compound of the formula I in which R is  10 substituted or unsubstituted
carbamyl. The compounds mentioned, in which R is carboxyl in the form of a
halide, can be prepared starting from compounds of the formula I in which R
is carboxyl by treatment with a thionyl halide, such as thionyl chloride.
If [err] is hydrogen these 



15     compounds can dimerise to compounds of the formula
15 [err] [err] [err] An intermediate of this type can be converted into a
compound of the formula I in which R is esterified carboxyl or substituted
or unsubstituted carbamyl by, for example, treatment with a suitable
alcoholate, such as an alkali metal alcoholate, 20     for example a sodium
or potassium alcoholate,  or with an alcohol in the presence of  20 a
mineral acid, for example hydrogen chloride, or with ammonia, hydroxylamine
or a primary or secondary amine. An esterified carboxyl group or a
substituted or unsubstituted carbamyl group R in a compound of the formula
I can be converted into the free carboxyl group in 25     a customary
manner, for example by hydrolysis, usually in an alkaline medium,  25 such
as by treatment with water in the presence of an alkali metal hydroxide or
alkaline earth metal hydroxide, for example sodium hydroxide.- In a
compound of the formula I in which R2 is hydrogen this can be replaced by
an aliphatic radical, for example by treatment with a reactive ester of a
30     corresponding alcohol, such as a halide, in the presence of a base,
for example of  30 an alkali metal alcoholate. A carboxyl group R, which is
free or in the form of a halide- or salt, can, furthermore, be reduced to
hydroxymethyl by reaction with a borohydride or With hydrogen :in the
presence of a hydrogenation catalyst. A borane, 'for example 35
diborane or 'the borane - tetrahydrofuran complex, is preferably used for
the  35 reduction of a carboxyl group which can be in the form of a salt,
for example in the form of an alkali metal salt, such as the sodium salt.
Halogenocarbonyl groups such as chlorocarbonyl, ate preferably reduced with
hydrogen in the presence of palladium, preferably on a support, such as
barium sulphate, and ifnecessary in  the 40     presence of a
sulphur-containing co-catalyst, for example, thiourea.        40
Furthermore a column of the formula I in which R represerits hydroxymethyl
can be converted into an etherified hydroxymethyl group in a customary
manner, for' example by reaction with an etherifying agent. Etherifying
agents are, for example, reactive esters of corresponding alcohols, for
example esters thereof with 45     art inorganic acid, such as hydrochloric
acid, hydrobromic acid, hydriodic acid or  45 sulphuric acid, or  with
organic sulphonic acids, for example. methanesulphonic acid;
benzenesulphonic acid, p - bromobenzene - sulphonic acid  or p -
toluenesulphonic acid, and also epoxides derived from corresponding 1,2
-'diols The .teaction with the said etherifying agents can be carried out
in a customary 50     manner, for example in the presence of an alkali
metal  hydride or alkali metal  50 alcoholate, for example of sodium
hydride or sodium methylene, or by employing the compound to be etherified
in the form of a salt, for example the sodium salt. Furthermore, a compound
of the formula I in which R is hydroxymethyl, can be esterified in  a
customary manner, for example, by direct esterification with a 55
corresponding carboxylic acid in the presence of a mineralacid, for example
55 hydrochloric acid or sulphuric acid, or by reaction with a reactive
derivative, for    10                                         1,595,913
10 example, an anhydride, or chloride, or an ester, such as a lower alkyl
ester or p - nitro - phenyl or 2,4 - dinitrophenyl ester of the carboxylic
acid, if necessary in the presence of an acid or, in particular, basic
condensing agent, for, example, pyridine in the case of the reaction with
an acid anhydride and, an alkali metal alcoholate, such as sodium or
potassium  alcoholate, in the case of the reaction with  5 an ester.
However, the etherification or esterification of a hydroxymethyl group can
also be carried out by first. converting this into. a halogenomethyl group
in. a customary manner, for example using phosphorus tribromide or thionyl
chloride, and subsequently reacting this group with..an alkali metal
alcoholate, for example 10     the sodium alcoholate  of the corresponding
alcohol or  an alkali metal salt, for    l0 example the sodium salt, of the
corresponding carboxylic acid. Free or esterified hydroxymethyl groups R
can also be oxidised to carboxyl groups and etherified hydroxymethyl groups
can be oxidised to esterified carboxyl groups. The oxidation can be carried
out in a manner which is known per se,  for .15     example by reaction
with an oxidising heavy.metal compound, preferably with an  15 oxidising
compound containing chromium-VI or manganese-VII, for example with 



chromium trioxide or, especially, potassium permanganate, when  starting
from hydroxymethyl, and also with 'a compound containing manganese-lV, such
as manganese  dioxide, when starting from etherified hydroxymethyl R. The
reaction 20     is preferably carried out in the presence of a suitable
solvent or diluent, for    20 example of acetone or pyridine, or of a
mixture thereof, preferably an aqueous mixture thereof, if necessary with
cooling 'or warming, for example in a temperature range of from [err] n
Resulting. free compounds of  the formula .1 in which R is carboxyl can be
25      converted into salts in a manner which is known per se,  inter alia
by treatment with    25 a base or with a suitable salt of a carboxylic
acid, usually in the presence of a solvent or diluent. Resulting salts can
be converted into the free compounds in a manner which is known per se, for
example by treatment with an acid reagent, -such as a mineral 30      acid.
30 The compounds, including their salts, can also be obtained in the form
of their hydrates or can incorporate the. solvent used for.crystallisation.
Because  of the, close relationship between the novel compounds in the
'free.  ' form and in the form  of their salts, the free compounds or.
their salts, in the 35      preceding and following text, are, where
appropriate, also to be understood as  35 meaning the corresponding salts
or free compounds in respect of general sense and intended use. The
starting materials used in the process of the present invention are
preferably those which lead -to the compounds described intially as being
40      particularly valuable.            .                     .  .
40 The  present  invention also relates to pharmaceutical formulations
which contain compounds of the formula  I or salts thereof which can be
used pharmaceutically. The pharmaceutical formulations according to the
invention are' those for enteral, such as oral, nasal or rectal, parenteral
administration or topical 45      application to warm-blooded animals and
contain the pharmacological active    45 compound on its own or together
with an excipient which can be used pharmaceutically. The dosage of the
active compound depends -on the species of warm-blooded animals, the age
and the state of health of the individual and also on the mode of.
administration. 50       ..- The novel pharmaceutical formulations contain,
for example, up' to 95%  and  50 preferably from 5% to 90%', of the active
compound. Pharmaceutical formulations. according to the invention are, for
examplethose in the form of dosage units, such as dragees, tablets,
capsules or suppositories, as, well as ampoules, inhalation formulations
and pharmaceutical formulations which can be used topically'and 55
locally (for example for insufflation).      '               '
55 'The pharmaceutical formulations of the present invention are prepared
in a manner which is known per se, for example by means of conventional
mixing, granulating,  dragee-making,  dissolving   or  lyophilising
processes.  Thus, pharmaceutical formulations for oral use can be obtained
by combining the. active 60      compound with solid excipients,
granulating a resulting mixture if desired and  60 processing the mixture
or granules, after adding suitable auxiliaries if desired or necessary, to
give tablets or dragee cores. Suitable excipients are, especially, fillers,
such as sugars, for example. lactose or sucrose, mannitol or sorbitol,
cellulose formulations and/or calcium phosphates, 65     for example
tricalcium phosphate or calcium hydrogen phosphate, binders, such as  65
11                                        1,595,913 starch paste using, for
example, maize starch, wheat starch, rice starch or potato starch,
gelatine, tragacanth, methylcellulose and/on polyvinylpyrrolidone, and/or,
if' desired, disintegrating  agents, such  as the abdovementioned
starches, and  also carboxymethyl - starch, crosslinked
polyvinylpyrrolidone, agar .or alginic acid or a 5      salt thereof, such
as sodium alginate. Auxiliaries are, in  particular, flow control  5 agents
and lubricants, for example silica, talc, stearic acid or salts thereof,
such as magnesium stearate or calcium stearate, and/or polyethylene glycol.
Dragee cores are provided with suitable coatings which, if desired, are
resistant to gastric juices, and for this purpose, inter alia, concentrated
sugar solutions, which can contain 10      gum  arabic, talc,
polyvinylpyrrolidone, polyethylene glycol and/or titanium      10 dioxide,
lacquer solutions in suitable organic solvents or solvent mixtures or, in 



order to produce coatings resistant to gastric juices, solutions of
suitable cellulose formulations, such as acetylcellulose phthalate or
hydroxypropylmethylcellulose phthalate, are used. Dyestuffs or pigments can
be added to the tablets or dragee 15      coatings, for example for
identification or in order to characterise different active  15 compound
doses.. Other pharmaceutical formulations which can be used orally are
push-fit capsules made of gelatine, as well as'soft, sealed capsules made
of gelatine and a plasticiser, such as glycerol or sorbitol. The push-fit
capsules can contain the active 20      compound in the form of granules,
for example mixed with fillers, such as lactose,  20 binders, such as
starches, and/or lubricants, such as talc or magnesium stearate, and can
contain stabilisers: In soft capsules, the active compound is preferably
dissolved or suspended in suitable liquids, such as fatty oils, liquid
paraffin or liquid, polyethylene glycols, it also being possible to add
stabilisers. 25          Possible pharmaceutical formulations which can be
used rectally are, for    25 example, suppositories, which consist of a
combination of the active compound with a suppository base. Suitable
suppository bases are, for example, natural or synthetic triglycerides,
paraffin hydrocarbons, polyethylene glycols or higher alkanols. In addition
it is also possible to use gelatine rectal capsules which contain 30      a
combination of the active compound with a base; bases which can be used
are,.    30 for example, liquid triglycerides, polyethylene glycols or.
paraffin hydrocarbons. ' Formulations suitable for parenteral
administration are, in particular, aqueous solutions of an active compound
in the water-soluble form, for example of a water- soluble salt, and also
suspensions of the active compound, such as corresponding 35      oily
injection suspensions, in which case suitable l pophilic solvents or
vehicles,.    35 such as fatty oils, for example sesame oil, or synthetic
fatty acid esters, for example ethyl oleate or triglycerides, are used, or
aqueous injection suspensions which contain  substances  which  increase
the  viscosity, for  example  sodium carboxymethylcellulose, sorbitol
and/or dextran, and can also contain stabilisers. 40          Inhalation.
formulations for the treatment of the respiratory passages by nasal  40 or
buccal administration are, for example, aerosols or sprays which can
disperse the pharmacological active compound in the form of a powder or in
the form of drips of a solution or suspension. Formulations which have
powder-dispersing properties usually contain, in addition to the active
compound, a liquid propellant 45      gas  which has a boiling point below
room temperature and also, if desired,'    45 excipients, such as liquid or
solid non-ionic or anionic surface-active agents and/or solid diluents.
Formulations in which the pharmacological active compound is in solution
contain, in addition to this active compound, a suitable propellant and
also, if necessary, an additional, solvent and/or a stabiliser. In place of
the 50      propellant gas, it is also possible to use compressed air and
this can be produced as  50 required by means of a suitable compression and
pressure release device. Pharmaceutical formulations for topical and local
use are, 'for example, lotions and creams which contain a liquid or
semi-solid oil - in - water-or water - in - oil emulsion, and ointments
(such formulations preferably containing a preservative) 55     for the
treatment of the skin; eye drops which contain the active compound in
55 aqueous or oily solution and eye ointments, which are preferably
prepared in a sterile form, for the treatment of the eyes; powders,
aerosols and sprays (similar to those described above for the treatment of
the respiratory passages) and also coarse powders, which are administered
through the nostrils by rapid inhalation 60.     and, nose drops, which
contain the active compound in aqueous or oily solution, for  60 the
treatment of the nose or lozenges, which contain the active compound in a
composition generally consisting of sugar and gum arabic or tragacanth, to
which flavourings can be added, as well as pastilles, which contain the
active compound in an inert composition, for example consisting of gelatine
and glycerol or sugar and 65      gum arabic, for the local treatment of
the mouth.                               65    12                 1,595,913
12 The novel compounds of the formula 1   or salts theretof, can be  used
as pharmacologically active  compounds and  especially  as  anti-allergic
preferably in the form pharmaceuticals  formulations. The- daily dose'
which is adminstered to a warm-blooded animal weighing about 5  Mg
depending on them form of administraiton         70kJs from  2 mg to 70000
the  preparation whICh follow illustrate the invention described abov  and
also 



the prepration  starting materials for the process thereof; however, they
are  not intended restrict the scope of the invention in any  way.
Temperatures are given in degrees Centirade 10
Example 1 A mixture of 4.6 gof crude 4,5. - daino -2  methylbutyiophenone
and 23 g. of glycollic  acid is hearted, under a nitrogen atmosphere
temperature of [err]  nd kept  at' this temperature  for 21 hours  The
brown reaction) miass is cooled to  room   temperature  dissolved in
about300 ml 15  hydrochloric acid; the brown  solution   which  contains
flocculated material is         10 treated  with  an  active charcoal
formulation and filtered through -a diatornace earth formulation.  The PH
:of the cear  brown flltrate is  adjusted to 9. by  adding an aqueous
concentrate d solution of sodium hydroxide. The: mixture is  cooled in an
ice bath and the cystaline precipitate is filterd ofwsed with water
and'dried 20   under 100 mg Hg and at 50 0 for 6 hours. The product t is
dissolved   in 100 ml  hot ethanolI, filtrate     o treated with an acitive
charcoal formulation and filtered the filtrate  is dilutedwith  100 mn  Of
water.5   Butyryl -  6 - methy benzimdazole -    methanol which is thus
obtinable itrd off and washed with water  and di ether ; melting  point
176-[err] 25          The startning  material  can be obtained as  follows
25 A yellow  suspension of 900 ml  of 37- chloro- toluene and 3675 g of
aluminiium chlorde (finely powdered  treatedwith 266g of  butyIy  chloride
the course of one hour. Hydrogen chloride  a   evolves 30  the aluminium
chlo~rid  dsov.After. the addition of the b[err] compete the  reation
mixture   is kept  at 700  until the evolutiono (about 45 minute)and is
then   cooled to, [err] poured onto 2,500               of ice. In each
case  two   idetical   batches  are  together and extracted 35
standard sodium carbonate and once  with    saturated dried and evaporated
ed. Th e brown oily residue         hicisthus oband isdistilled; a mixtue
of  - cloro - 2 - -met'hyl -bu-tyropheoe and 2 -chloro - 4 -methyl
butyrophenn  isbtained at l60 -1[err] 40          COni6ent~atd sulphuric
.acid (1,275 ml,  hihhas. been cooled to '.200 to      4 25 by mean of a
cabondioxde/hlorofrmmiture,: is-treated dropwise, while stirringwel  with
'285               mixture        4 e- chloro - 2 - methyl, butyropheno-ne
and 2  -  chloro - 4 -  Methyl  -utyropihenone  in the course of 10
minutes. The resulting    solution is treated at [err] in the  course f  30
sw strength nitric acid  (d[err]) and  the mixture is then  stirred or a
further IS 5 min utes; during which  the temperature is allowed to
rise[err] mixture e into 8,000  The  ice water; the oil which.has seprated
out is extracted chloroform. The organic xtract  is washed    once
aqueous .50     sodium  bicarbonate and once with water   sodium
evaporated. The: residue solution left to stand for 16 hours  precipitate
off, washed with cold water and dried under 100mm Hg   and at room
temperature 18  ours. This gives 4  C- chloro. - 2 - 55 A solution  120.7 g
of 4 - chioro -2- methyl -    nitributyrophenenone 250 mlof
dimthylsulphoxide is warmed to a  of 5l0      igorous strem o amonia
already being passed through the solutiondrn period The solution isreated
with 60  temperature of [err] and is then cooled and poured into about 5,
00 ml of an  60 ice/water mixture. The product. starts  to  precipitate as
a resin bu t crystailises on stirring. The mixture ltered the cours product
sthen ground And washed with water and then  dissvd -in about 1,000 ml oQf
ethylcetate. The solution is dried over sodum sulpate and evaporated.The
rsidue dissolved in 245ml of hot    13
1595913                                     13 c benzene and the solution
is treated with an active charcoal. formulation and filtered; the filtrate
is diluted with 490 ml of petroleum ether and the crystalline 4 - amino - 2
- methyl - 5 - nitro - butyrophenone is filtered off; melting point 90-
920. 



5          A solution of 66.6 g of 4 -amino - 2 - methyl  5 -
nitrobutyrophenone in 600  5 ml of dioxane and 150 ml of water is heated
under reflux, while stirring, and treated dropwise, in the course of 15
minutes, with a solution of 240 g of sodium dithionite in 1,050 ml of
water. The reaction mixture is boiled for a further' 15 minutes and then
treated dropwise, in the course of 30 minutes, with 150 ml of concentrated
10      hydrochloric acid; during this treatment a pH value of 3 is reached
and a' fairly  10 large amount of sulphur dioxide is formed. The organic
solvent is evaporated; the residue is rendered alkaline with an aqueous
solution of sodium hydroxide and extracted with chloroform. The organic
extract is washed twice with water, dried over  sodium   sulphate  and
evaporated. 4,5 -  Diamino - 2. - methyl - 15      butyrophenone of melting
point 8[err], which is thus obtained, is'used without  15 further
purification. Example 2 The conversion of 4 - chloro - 2 - methyl - 5 -
nitro -' butyrophenone into 4,5 - diamino -2 - methyl - butyrophenone can,
however, also be carried out in 20     the following way and in this case
also a crude mixture of isomers can be used as  20 the starting material.
24.5 g of crude chloro - methyl - nitro - ibutyrophenone (containing about
75% of 4 - chloro - 2 - rmethyl - 5 - nitro - butyrophenone) are dissolved
in 300 ml of ethanol and the solution is transferred to an autoclave. 50 g
of ammonia are then 25     injected and the mixture is heated at 100 for 12
hours. The mixture is evaporated  25 to dryness under reduced pressure, the
residue is treated with 200. ml of. 2 N hydrochloric:acid the resulting
mixture is heated at [err] for one hour, cooled to [err] by adding ice and
filtered. The residue is dissolved in methylene chloride, dried over sodium
sulphate and evaporated, with the addition of cyclohexane at the 30
end. The crystalline 4 - amino - 2 - methyl - 5- nitro - butyrophenone is
filtered  30 off and washed with petroleum' ether. It melts at [err]. 66.7
g of 4 - amino' - 2 - methyl - 5 - nitro - butyrophenone are dissolved in
900 ml of methanol, treated with 7 g of Raney nickel and hydrogenated at
[err] under normal pressure. After 19.6 litres of hydrogen have been taken
up, the 35      hydrogenation is discontinued, the catalyst is filtered
off, the filtrate is treated with  35 100 ml of concentrated hydrochloric
acid and the methanol is stripped off under reduced pressure. The 4,5 -
diamino - 2 - methyl - butyrophenone hydrochloride, which is now
crystalline, is filtered off, washed with ethanol/diethyl ether and dried.
It melts at above [err]with partial decomposition. 40
Example. 3                                      40 A suspension of 2.95 g
of 5 - butyryl - 6 - methyl - benzimidazol  - 2 - yl - methanol in 180 ml
of acetone is diluted with 140 ml of water and a solution forms on
stirring. This solution is treated, at room temperature, with 2.95 g of
potassium permanganate, which is added all at once, and stirred for a
further one hour at 45      room tempeature, during which time the violet
coloration of the oxidising agent     45 disappears and the brown-black
sludge of manganese dioxide separates out.  The acetone is evaporated
under reduced pressure and the resulting suspension is filtered with -the
aid of a diatomaceous earth formulation and the material on the filter is
washed with water. The pH of the filtrate is adjusted to 3 to 3.5 with
acetic 50      acid; the resulting flocculent precipitate is filtered off,
washed with water and dried  50 at 35. 5 - Butyryl - 6 - methyl -
benzimidazole - 2 - carboxylic acid, which is thus obtainable, melts at
127-7137,. depending on' the rate of heating and with decomposition. The
sodium salt of 5 - butyryl - 6 - methyl - benzimidazole2 - 2-carboxylic 55
acid can be obtained by lyophilising a solution of the free acid in' an
aqueous  55 solution of the equivalent amount of sodium hydroxide. Example
4 A  mixture of 9.8 g of  5- amino - 2 - methyl  4- methylamino -
butyrophenone and 4.15 g of glycollic acid is heated in an oil batht 130 .
After 150 60      minutes the reaction product, together with the product
from: a second batch of 3 g  60 of 5 - amino - 2 - methyl - 4 - methylamino
- butyrophenone and 1.27 g of glycollic acid, is taken up in 300 ml of 2 N
hydrochloric-acid and the mixture is    14
1,595,913                                      14 filtered. The filtrate is
rendered alkaline; the oil which has separated out is extracted with three
portions of ethyl acetate, the organic extract is washed twice 



with'water, dried and filtered and the filtrate isevaporated. The brown,
oily residue crystallises spontaneously and is recrystallised from ethyl
acetate. 5 - Butyryl - 5-   1,6 - dimethyl -'benzimidazole - 2 - methanol,
which is thus obtained  melts at  5 141.5-42.5 The starting material  can
be prepared as follows: A mixture of 24.1 g of 4 - chloro -2 - methyl - 5 -
nitro - butyrophenone and 250 ml of a 33% strength solution of methylamine
in ethanol is left to stand at room 10     temperature; the crystalline
starting material dissolves  slowly and a yellow   10 coloration 'develops.
The reaction is slightly exothermic  the mixture is therefore cooled using
a water bath in order to prevent too much methylamine escaping. After 20
minutes everything  has dissolved and a precipitate then starts to separate
out. The mixture is left to stand for 16 hours  at room temperature and is
then 15      evaporated to dryness under reduced pressure. The residue is
treated  wih diethyl   I5 ether (about I,000 ml), ice and sodium carbonate,
the mixture is shaken thoroughly and the organic layer is separated off.
This layer is washed twice with Water and the aqueous solution is
back-washed with diethyl ether. The combined -organic solutions are dried
over sodium sulphate and filtered and the filtrate is evaporated 20     to
a volume of about 300 ml, then diluted with 100 ml of petroleum  ether and
220 cooled. Yellow, crystalline' 2 - methyl - 4 - methylamin0 - 5 - nitro -
butyrophenone precipitates and is filtered -off, washed' with petroleum
ether and dried in air; melting point '07-108. A  solution of 4.7 g of 2-
methyl - 4 -  methylamino - 4 - nitro- 25      butyrophenone in 40 ml of
dioxane is diluted with water and heated to the reflux  25 temperature and
then treated, in the course of 10  minutes, with a solution of 16 g of
sodium dithionite in 70 ml of water, whereupon the yellow colour of the
reaction mixture pales. The mixture is boiled under reflux for a further 15
minutes, the pH value is adjusted to 3 by adding about 30 ml of 6 N
hydrochloric acid and the 30      mixture is boiled for a further 15
minutesu under reflux, during which time'  the  30 sulphur dioxide escapes.
The pH value of the reaction mixture is adjusted to 2, the mixture is
boiled under reflux for about a further 5 minutes and the dioxane is then
evaporated under reduced pressure. Thiydroctloride of 5 - amino - 2 -
methyl - 4 - methyl  amino   butrophenone precipitates from  the residual
solution  the 35     suspension is cooled, rendered 'alkaline with a
concentrated aqueous solution of    35 sodium hydroxide and extracted with
chloroform. The organic extract is washed twice with water, dried, filtered
and evaporated. 5 - Amino '2 - methyl - 4- methylamino - butyrophenone
melts at [err] Example 5 40         The conversion of 4 - chloro -2 -
methyl - 5 - nitro - butyrophenone into 4 -    40 amino - 2 - methyl - 5 -
methylamino - butyrophenone can also be carried out in the following way
and a crude mixture of isomers can also be used as the starting material.
241 g of crude chloro - methyl - nitrobutyrophenone (containing about 75%
45     of 4 - chloro - 2 - methyl - 5 - nitro - butyrophenone) are
suspended in 1,200 ml    45 of ethanol and the suspension is treated with
1,200 ml of 33%  strength methylamine solution, whereupon a solution forms,
an exothermic reaction taking place. The solution is left to stand for 2
days and is evaporated to dryness under reduced pressure. The residue is
treated with 600 ml of 2 N 50     hydrochloric acid and the mixture is-
warmed at 80-90 for I hour. It is.    50 cooled to about [err]y adding ice
and the crystalline precipitate is 'filtered off, washed with water and
taken up in methylene chloride, the solution is dried over sodium  sulphate
and the methylene chloride is evaporated under reduced pressure, finally
with the addition of cyclohexane and petroleum ether 55     (boiling range
60-800), the residue is coohed'and 2 - methyl '- 4 - methylarnino - 55 5
-' nitrobutyrophenone with a melting point of [err] is filtered  off.. 59.1
g of 2 - methyl - 4 - methylamino--5 -  nitro- butyrophenone are dissolved
in 1,000 ml of methanol, treated with 6 g of Raney nickel and hydrogenated
at 20-25 under normal pressure  After 16.8 litres of hydrogen have 60
been taken up, the hydrogenation is discontinued, 'the mixture is warmed
gently to  60 dissolve the material which has precipitated, the catalyst is
filtered off and the filtrate is treated with 50 ml of concentrated-
hydrochloric acid, cooled to 3 and filtered. This gives' 4 - amino - 2 -
methyl - 5 - methylamino - butyrophenone hydrochloride with a melting point
above [err] (decomposition).   
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15 ~Example 6 A solution of 1.23 g of 5  butyryl - 1,6  . dimethyl
-benzimidazole - 2 - methanol in 75 mlof Acetone and 25 ml of water i,
treated. while stirring, with 1.2 g of potassium   hich is added all at
once After  an initially weakly 5      exothermic reaction, magnanese
dioxide begins to precipitate after 30 ninutes.      5 After four hours the
reaction mixture is treated with a small amnount of isopropanol. and the
organic solvent is then evaporated under reduced pressure  The residual
aqueous suspension is filtered through a diatomaceous earth formulation.
The turbid filtrate is  extracted twice with chloroform, and the, organic
extract  is 10      discarded  The aqueous phase is freed from the final
tracts of chloroform under   10 reduced pressure and then treated with an
active charcoal formulation and filtered. The pH of the filtrate is
adjusted to 3-4 with acetic acid and 5 - butyryl - 1,6 dimethyl .-
benzimidazole - 2 - carbox ylic acid  then  starts to  precipitate in the
form of fine needles. The mixture is cooled and the precipitate is filtered
off, 15      washed with water and diethyl ether and dried at room
temperature under a high     15 vacuum; melting point above [err]
(decomposition)  The sodium salt melts at 2 75- [err] (from aqueous
acetone). Example 7 A mixture of 2.9 g of 3,4 - diamino   valerophenone and
1 5 g of glycollic acid 20      is heatedfor '2hoursunder a nitrogen
atmosphere. After cooling, the                20 reaction  product is taken
up in 2 N hydrochloric acid  the solution is treated with an active
charcoal formulation and filtered  through a  diatomaceous earth
formulation and the filtrate is rendered alkaline by adding a concentrated
aqueous solution of sodium hydroxide. The crystalline precipitant
isfiltered  off, washed 25      with water and diethyl  ether and dried.
5[err]leryl - benzimidazole  2            25 methanol, which is thus
obtained, melts at [err] The starting material can be prepared  as
follows: A mixture of 346 ml of chlorob enzene and 120 g of valeryl
chloride is treated, at room temperature, in the course of  1 hour with
portions of alumninium chloride 30       and the mixture  is .at the same
time heated to [err]The mixture is stirred for a  30 further hour at this
temperature and then cooled to [err]nd the mixture is toured on to 1,000 g
of ice. Concentrated hydrochloric Acid is added and the mixture is then
extracted with ethyl acetate. The organic  extract is washed with 2 N
hydrochloric acid, filtered through a d iatomaceous earth formulation and
35      washed with further 2 N hydrochloric acid, twice with water, With a
2 N aqueous   35 solution of sodium carbonate and with water. it is dried
over sodium sulphate and filtered and the filtrate is evaporated under
reduced pressure.   Th e residue is distilled; 4- chloro - valerophenone is
obtained at [err]; the product crystallises and melts at[err]. 40
50 ml of concentrated sulphuric acid are treated, while stirring, with 9.9
g'of 4 -  40 chloro - valerophenone, while cooling with an 'ice/sodium
chloride mixture. The bulk of the product dissolves, a slightly. exothermic
reaction taking 'place, and a yellow suspension forms, which is treated,
while stirring vigorously and at a temperature of [err], with a mixture of
20 ml of concentrated sulphuric acid 45      and 1.0.4. ml of concentrated
nitric acid (d=l .52), in the course of 10 minutes: After   45 a reaction
time of five minutes, the mixture is poureduonto ice and the aqueous
mixture is extracted with chloroform  n The organic extract is washed once
with an aqueous solution of sodium  carbonate and with water, dried over
sodium sulphate r            and filtered through silica gel. 4 - Chloro -
3 - nitro - valerophenone is obtained 50      as an oily residue
afterhevaporating ith filtrate.                                50 Gaseous
ammonia is passed through a solution of 18.1  of 4 - chloro - 3 - nitro -
valerophenone in  40 ml of dimethylsulphoxide  at room temperature. A
yellow coloration develops immediately and the solution warms to above 400.
After 105  minutes (final temperature:[err], the reaction mixture is
heated, while 55      continuing to pass in ammonia, to [err] kept at this
temperature for two hours And then heated at 95 for 'a further two hours.
After cooling, the mixture is poured into about 400 ml of water and the
resulting mixture is then acidified with concentrated hydrochloric acid
and, after a  few  minutes,few    rendered  alkaline again using
concentrated aqueous ammonia solution. The yellow-crystalline. precipitate
is 60          A filtered off; the moistf cry2stals are taken up in ehyl
acetate, the solution is dried over sodium sulphate and filtered and the
filtrate is evaporated.A The crystalline 



residue is dissolved in hot benzene and the solution is treated with silica
gel and filtered.The filtrate, which is still brown, is diluted with
petroleum ether and the hot mixture s Ain treated With silica gel and
filtered. The filtrate is diluted with    petroleum ether; 4 - amino - 3 -
nitro. - valerophenone crystallises out and is filtered off, melting point
[err] A suspension of 3.9 g of 4 - amino  3 - nitro - valerophenone in 35
ml of dioxane and 9 ml of water is heated to the reflux temperature and the
resulting 5     solution is treated, in the course of 10 minutes, while
boiling, with 14 g of sodium    5 dithionite in 60 ml of water. The
reaction mixture is boiled under  reflux  for a. further .15 minutes and 6
N hydrochloric. acid is then added dropwise until'the pH. is 3, a little
sulphur dioxide escaping. The pH value is adjusted to'2, the mixture 'is
allowed to react for a few minutes and the organic solvent is then removed
under 10     reduced pressure. The  residual aqueous suspension is rendered
alkaline in the cold  10 and extracted with,5 50 ml portions of chloroform.
The combined organic extracts are washed twice with water, dried and
filtered and the filtrate is evaporated. 3,4 - Diamino - valerophenone is
obtained in the form of brown crystals; melting point 106  107. -
Example 8                     15 A solution of 1.15 g  of 5(6) - valeryl -
benzimidazole - 2 - methanol-in 75 ml of acetone and 55 ml of water is
heated with 1.15 g of potassium permanganate, which is added all at once,
and the mixture is stirred at room temperature  for one hour. After 5
minutes. manganese dioxiade   begins to precipitate and after 30 20'
minutes the violet colour has disappeared.  The acetone is evaporated under
20 reduced pressure; the residual  mixture is filtered through a
diatomaceous earth formulation and the filter residue iswashed with water.
The filtrate is acidified to pH 4 with acetic acid; the resulting
precipitate is filtered off, washed with water and dried at room
temperature. 5(6) - Valeryl - benzimidazole - 2 - carboxylic 25     acid,
which is thus obtained, melts at  [err]with decomposition)
25 Example 9 .- It is possible to prepare the followinig compounds inter
alia, in a manner analogous to that described: in Examples 3, 4 and 6 or 7
and 8.' 5 - Acetyl - 6 n methyl - benzimidazole - 2 - carboxylic acid; 6 -
methyl .- 30     5      - propiony - benzimidazole - 2 - caroxylic acid 6 -
methyl - 5 - valeryl -. benzimidazole -  2    - carboxylic acid; 5(6) -
butyryl - benzimidazole   2 - carboxylic acid; 5 - butyryl - 6 -mmethoxy -
benzimidazole - 2 - carboxylic acid; 5 - butyryl.-  6 -  chioro -
beInzimidazole-  2 -  carboxylic  acid;  5 - cyclopropylcarbonylu- 6y-
methyl-- benzimidazole- 2.- carboxylic acid; S- cyclohexylcarbonyl - 6 -
methyl - benimidazole -  2 - carboxylic  acid; 5 - (4 -  35 methoxy -
butyryl - 6 - .methyl - benzimid azole- 2 - carboxylic acid; 6 - methyl - 5
- (4 - methylthio.6 - butyryl) - benzimidazole - 2 - carboxylic acid; 6
methyl -5 - (4 -methylsulphinyl - butyryl) - be2izimidazole - 2 -
carboxylic acid; 6 - methyl - 5 -  - -mphenytthio - butyryl) -
benzimidazole - 2 - carboxylic acid; 40     6 - methyl - 5 - (4 -
phenylsulphinyl - butyryl - benzimidazole - 2 - carboxylic  40 acid; and
methyl 5 - butyryl - 6 - methyl_- benzimidazole - 2 - carboxylate. Example
10 59.1 g of 2 - methyl - 4 - methylamino   5 -nitro - butyrophenone are
dissolved in 1,000 ml of methanol, treated with 6 g of Raney nickel and 45
hydrogenated at[err] under normal pressure. After 17.2 litres of hydrogen
have  45 been  taken up, the hydrogenation is discontinued and the reaction
mixture is warmed gently and treated, under nitrogen,With  a solution of
17.  g of glycollic acid in 30 ml of methanol. The catalyst ifs filtered
off, the filtrate is evaporated to dryness under reduced pressure and the
residueis heated at 130 for,3 hours. After 50     cooling, the residue is
dissolved in 2 N hydrochloric acid and the solution is washed  50 with
ethyl acetate, rendered alkaline and extracted with. methylene chloride.
The extract is washed twice with water, concentrated to 100 ml and treated
with ethyl acetate and all. of 'the  methylene chloride  is stripped off. 5
- B utyryl - 1,6 - dimethyl - benzimidazole - 2 - methanol  with  a melting
point of [err] 55     which has precipitated, is. filtered off and' drid i
vacu  ..                   55 The starting  material can be prepared
astfollows:- 24.1 g of chloro - methyl - nitro .- butyro'phenone
(containing about 75% of 4 - chloro. -2 - methyl -5 - butyrophenone)  are
suspended in 1,200ml of ethanol and 



the suspension is treated with 1,200 ml  of  3,36%' strength methylamine
solution and 60   warmed gently. When thexothermic reaction starts, the
mixture is cooled    60 somewhat  and then left to stand at room
temperature for 2 days. It is evaporated to dryness under reduced pressure,
the residue is treated with 600 ml of 2 N    17                     .
1,595,913                                   17 hydrochloric acid, the
mixture is heated to [err] for I hour and cooled to about [err]y adding ice
and the precipitate is. filtered off. It is washed with water and dissolved
in methylene chloride, the solution is dried. over sodium sulphate and
concentrated under reduced pressure and cyclohexane is added, all 'of the 5
methylene chloride is stripped off and the product is filtered off and
dried in vacuo.  5 2 - Methyl - 4 - methylamino - 5 - nitro - butyrophenone
melts at 105-107. Example II 41.5 g of 4 - amino - 2 - methyl - 5 - nitro -
valerophenone dissolved in 500 ml of methanol are treated with 4 g of Raney
nickel and hydrogenated under 10      normal pressure until 11.6 litres of
hydrogen have been taken up. The crude     10 hydrogenation solution, which
contains the 3 - methyl - 4 - valeryl - 1,2- phenylenediamine formed, is
treated, under nitrogen, with a solution of 26.6 g of glycollic acid in 100
ml of methanol and the catalyst is filtered off. The methanol is -stripped
off under reduced pressure and the residue is heated at 130 for 90 15
minutes and after cooling is treated with 400 ml of 2 N hydrochloric acid
and the  15 mixture is stirred for one hour, treated with a filter aid and
filtered through diatoinaceous earth. The filtrate is brought to pH 9,
first with concentrated sodium hydroxide solution and then with 4 N sodium
carbonate solution, and cooled, whereupon 6 - methyl - 5 - valeryl -
benzimidazole - 2 - methanol precipitates 20      out. This is filtered off
with suction, washed with 200 ml of ethyl acetate and dried  20 under
reduced pressure. The product melts at 169-171 1. A further product with a
melting point of 168-170 can be obtained from the ethyl acetate used for
washing, by. concentrating to about 50 ml. The starting material can be
prepared as follows:- 25          302 g of valeroyl chloride are added
dropwise, in the course of 120 minutes, to  25 a stirred suspension of 367
g of aluminium trichloride in 900 ml of m-chlorotoluene. The reaction
temperature should not exceed 450; if necessary, the reaction mixture is
cooled with ice water. The mixture is stirred for several hours more,
poured onto 4,000  g of ice and extracted with ethyl acetate. The combined
extracts are washed 30      successively with-2 N hydrochloric acid, water,
2 N sodium carbonate solution and  30 twice with water, dried over sodium
sulphate and evaporated under reduced pressure. finally at 800. The residue
is distilled under reduced pressure and a mixture of isomers containing
about 50%  of' 4 - chloro -  2 - methyl - valerophenone passes over at[err]
and under 12 mm Hg. 35           130 ml of sulphuric acid cooled to
-[err]re treated dropwise, at -25 to  20,  35 first with the mixture of
isomers containing about 50%/  of 4 - chloro - 2 - methyl - valerophenone
and then with a mixture of 24 ml of sulphuric acid and 7.5 ml of nitric
acid with a density of 1.52. The reaction ended after about 20 minutes. The
mixture. is poured on to 600 g of ice, the precipitate is filtered off with
suction and 40      taken up in chloroform and the solution is washed
successively with a saturated  40 solution of sodium carbonate and twice
with water, dried over sodium sulphate and evaporated to dryness. The
evaporation residue is taken up in 40 ml of methanol. A mixture of isomers
containing about 50% of 4 - chloro - 2 - methyl - 5 - nitro -
valerophenone'crystallises out on cooling. This mixture is filtered off and
washed 45      with. cold methanol.
45 Ammonia is passed into a solution, which has been heated to 95-I00, of
38 g of the mixture of isomners containing about 50% of 4 - chloro - 2 -
methyl  - 5 - nitro - valerophenone, in 240 ml of dimethylsulphoxide, for
about 14 hours until an intense yellow coloration has developed. The
mixture is allowed to cool and is 50      poured on to 2,000  g of ice,
the' resulting mixture is acidified ..with concentrated  50 hydrochloric
acid and rendered alkaline with sodium hydroxide solution and the
precipitate is filtered off with-suction, washed with water, dried at 40,
suspended in boiling cyclohexane and again filtered off with suction. This
gives 4 - amino - 2 - methyl - 5 - nitro - valerophenone with a melting
point of [err]   which is 55      pure according to chromatography.
55 Example 12 



A solution of 9.85 g of 6 - methyl -5 - valeryl - benzimidazole -2 -
methanol in a mixture of 350 ml of acetone and 80 ml of water is treated
with 9.5 g of potassium  permanganate, while stirring at room temperature.
The exothermic -60     reaction, which starts immediately, can be
controlled,  if necessary, by external  60 cooling with ice water. After 2
hours the mixture is filtered through diatomaceous earth, the acetone is
stripped off from the filtrate under reduced pressure and the solution is
filtered, if necessary with the aid of a filter aid to give a clear
filtrate.    The filtrate is acidified with acetic acid and the fine
precipitate which separates out is filtered, off with suaction and
dissolve'd  in   10 ml  of N sodium. hydroxide solution the pH is brought'
back  to  7.5 and the solution  is again  filtered to give a- clear
filtrate. The filtrate is acidified and 6 - methyl -5  - valeryl -
benzimidazole   2- 5           carboxylic acid, which precipitates
immediately, is filtered off with suction  washed  5 with water and dried
in vacuo. The product starts to melt at 1320, with decomposition. Example
13      ' A solution of 30.1 g of 4 - amino - 3  niitro - butyrophenone
in'300 ml of 10      methanol is treated with 3 g of Raney nickel and
hydrogenated at'[err] under       10 normal pressure. After 9.87 litres of
hydrogen  have been taken up, a solution of 21.9 g of glycollic acid in 50
ml of  methanol is added under nitrogen, the catalyst is filtered off and
the filtiateJis evaporated to dryness The evaporation residue is heated to
[err]for 90 minutes and after  cooling it dissolved in 600-n"I of 2 N . 15
hydrochloric acid, the sollution  isfiltered, the pH of.the filtrate is
adjusted to 8 and  15 the resulting mixture is extracted witha- total  of
about 2,000 ml of methlene chloride. The combined exitractis are
concentrated'to  about 200 ml under reduced pressure. The precipitate is
filtered off suspended in 200 ml of ethyl- acetate- filtered off again and
dried in vacuo This gives 5(6) - butyryl - benzimidazole - 2 - 20
methanol  with a melting point of 141  143      -
20 The starting, material can be prepared as folows:- A solution of 18.3 g
of 4 - chloro -butyrophenonte in 100 ml of sulphuric acid at -[err]is
treated in the course  of 5 minutes ato :[err] 5  wita    mixture of 40 ml
of sulphuric acid and: 21  ml of fuming  nitric cid, whereupon everything
25      dissolves. The solution.  is   tirred for  a further45 minutes at
.15 -to -10 and  25 poured onto 1000g of ice te precipitae'is fiftereid
off, 'washed with' water and taken tup in chloroform, the chloroform
solutio nis vashed with a saturated solution of sodium bicarbonate and
twice with water, ied over sodium  sulphate and filtered and thee filtrate
is   evaporated to  dryness The evaporation residue is 30      digested
with 25 ml of methanol. This gives-,4 clloro<- 3 - nitro - b rophenone with
a melting point of[err] 50 g of ammonia are injected into a solution of
22.8 g of 4 - chloro -3 - nitro - butyrophenone in 300 ml of ethanol in an
autoclave. The- mixture is warmed to [err] for 10 hours and after cooling
to room temperature is evaporated to dryness under 35      reduced
pressure, the residue is: warmed with 200  ml  of 2 N hydrochloric acid to
35 80[err]for 1 hour, the  mixture is cooled to [err]  by adding  ice and
filtered and the material on the filter is washed with water.  The material
on the suction filter is taken up in 1,000-ml of methylene chloride; the
solution is dried over sodium sulphate, concentrated and treated with
petroleum  ether (boiling rante [err]) 40      and all of the methylene
chloride is evaporated.  4 - Amino- 3 -  nitro-    40 butyrophenone, which
has precipitated as crystals, is filtered off and dried in vacuo. It melts
at [err].              .- Example 14 A solution of 6.5 g of 5(6) - butyryl
- benzimidazole - 2 - methanol in 300 ml 45      of acetone and 60 ml of
water  is treated with 0.5 g of potassium permanganate and   45 the
mixture is cooled briefly in a water bath and stirred at room temperature
for 3 hours. It is then filtered through diatomaceous earth,  the acetone
is stripped off under reduced pressure, the  residue is  extracted twice
with chloroform,the chloroform solution is filtered through diatomaceous
earth, if necessary using. a 50     filter aid, and' the filtrate is
acidified with 2 N  acetic acid. 5(6) - Butyryl -    50 benzimidazole- 2-
carboxylic acid, which has  precipitated is filtered off,washed with water
and dried  in vacuo.  It melts at above [err] Example 15 A solution of 35.5
g -of 4 - methylamino - 3 - nitro - acetophenone in 500 ml 



55      of methanol is treated with 4 g of Raney nickel and hydrogenated at
30-35. After    55 12.7 litres of hydrogen have been taken up, the mixture
is treated, under nitrogen, with  a solution of 27.3 g of glycollic acid in
100 ml of methanol, the catalyst is filtered  off and the filtrate is
evaporated to dryness under reduced pressure. The residue is heated to
130for 90 minutes,  under nitrogen. After cooling-to room 60
temperature, it is dissolved in: 300 ml of 2 N   hydrochloric acid and the
solution is    60 filtered, if necessary using afilter aid. The pH of the
filtrate is brought to 7-8 with concentrated sodium hydroxide solution
finally with sodium  carbonate    1,595,913
19 solution and the mixture is extracted by shaking with methylene
chloride. The methylene chloride  phase is separated off and washed with
water. The aqueous phase is extracted 5 times by shaking with  methylene
chloride. The combined methylene chloride phases are concentrated to 300ml
and 5 - acetyl - I - methyl - 5      benzimidazole   2- methanol with a.
melting point of 178-[err], which has        5 precipitated  is filtered
off. Further product with   melting point of 176-[err] can be obtained by
concentrating the mother liquor to 100 ml. The starting material  can be
prepared as  follows: A solution of 15.5 g of 4 - chloroacetophenone in 100
ml of sulphuric acid at 10      [err] is treated, in the course of 2
minutes, with a mixture of 40 ml of sulphuric acid  10 and 21 ml of fuming
nitric acid the mixture is stirred for I hour at [err] to-20 and poured
onto 600 g of ice and the precipitate is filtered off, washed with water
and taken up in chloroform. The chloroform solution is washed with a
saturated solution of sodium bicarbonate and twice with water, dried over
sodium sulphate 15      and filtered and the filtrate is evaporated to
dryness. The evaporation residue is  15 recrystallised from  5O ml of
methanol. This gives 4 - chloro - 3- nitro- acetophenone with a melting
point of 92-95. 39.9 g of 4 - chloro - 3 - nitro - acetophenone are
suspended in 200 ml of ethanol and the suspension is treated with 200 ml of
a 33% strength aqueous 20     solution of methylamine, stirred until
crystallisatiod starts and then left to stand for  20 several days, shaking
occasionally. The mixture is. evaporated to dryness under reduced pressure,
200 ml of 2 N hydrochloric acid are poured overthe residue and the
resulting mixture is warmed to 30, allowed to cool, rendered alkaline and
extracted with methylene chloride. The extract.is washed with water, dried
over 25      sodium sulphate and filtered and the filtrate is evaporated. 4
- Methylamino'- 3   - nitro  - acetophenone, which remains behind, is
recrystallised from cyclohexane. It melts at 118-1200. Example 16 In a
manner-analogous to that described in Example 12, 4.1 g of 5 - acetyl - 30
1 - methyl - benzimidazole - 2 - methanol can be oxidised with 4.g of
potassium  30 permanganate to give 5 - acetyl - I methyl - benzimidazole  -
2 - carboxylic acid with a melting point above [err]. Example 17 In a
manner analogous to that described in Example 15, 5 - butyryl  -  . - 35
methyl - benzimidazole - 2 - methanol with a melting point of 153-[err] is
35 obtained starting from 34.2 g of 4 - chloro - 3 - nitro - butyrophenone,
100 ml of a 33% strength'aqueous solution of methylamine and 20 g of
glycollic acid, via 4 - methylamino - 3 .nitro - butyrophenone with a
melting point of 71. Example   18 40          In a manner analogous to that
described in Example 12, 18.5 g of 5 - butyryl-  40 I  - methyl -
benzimidazole - 2 - methanol can be oxidised with 18.5 g  of potassium
permanganate to give 5 - butyryl - 1 - methyl - benzimidazole - 2 -
carboxylic acid with a melting point above [err] (decomposition). .
Example 19 45          A  solution of 18.8  g  of 2 - chloro  - 4.
methylamino - .5  nitro  -      45 butyrophenone in 190 ml of. methanol is
treated with 2.. g of Raney..nickel and hydrogenated at 20-[err] under
normal. pressure. After  5 litres of hydrogen. have. been taken up, a
solution of 11.4 g of glycollic acid in 50ml of methanol is added under
nitrogen, the catalyst is filtered off and the filtrate is evaporated to
dryness 50      under reduced pressure. The residue is warmed to [err] for
1 hour, under nitrogen,'   50 and after cooling is ground. with methanol,
whereupon crystallisation  starts.  The crystalline product is cooled,
filtered off and washed with cold methanol. This gives. 



5 - butyryl - 6 - chloro- - 1 - methyl - benzimidazole - .2 -' methanol
with a melting point of 183-185. 55          The starting material can be
prepared as follows:                            55 293 g of aluminium
trichloride  are added to 685. ml of m - dichlorobeniene, the mixture is
warmed to 700 and 213 g of.butyryl chloride are added dropwise; while
stirring, at 70-[err] in the course of 30 minutes. The mixture is stirred
for a further 2 hours at 80-90 and after cooling is poured onto 3,000 g of
ice and 60      extracted with ethyl acetate. The extracts are washed
successively with 2 N     60 hydrochloric acid, water, 2 N sodium carbonate
solution'and twice with 'water,    0
1,595,913                                    20 dried over sodium sulphate
and highly concentrated, finally at 700  under a water pump vacuum. The
residue is distilled. 2,4 - Dichlorobutyrophenone has a boiling point at 12
mm Hg of 135-[err]. A mixture of 24 ml of sulphuric acid and 7.5 ml of
fuming nitric acid is added, 5     in the course of 10 minutes, at [err],
a solution, which has been cooled to  5 -23, of 32.6 g of 2,4 -
dichlorobutyrophenone in .130 ml of sulphuric acid and the resulting
mixture is stirred for a further 15 minutes at -25 to -20, poured onto ice
and extracted with chloroform. The extracts are washed successively with
water, sodium bicarbonate solution and twice with water, dried over sodium
sulphate 10     and evaporated.  2,4 - Dichloro - 5 - nitro - butyrophenone
with a melting point of  10 145-50 can be further reacted as the crude
product by dissolving 26.2 g of this product in 50 ml of ethanol and adding
this solution dropwise to 150 ml of a 33% strength aqueous solution, which
has been cooled to [err], of methylamine. The mixture is stirred for a
further 2 hours at   [err] and evaporated to dryness -under 15     reduced
pressure, the residue is treated with 150 ml of 2 N hydrochloric acid and.
15 the resulting mixture is warmed to [err] for a few minutes. It is then
cooled with ice to 100, the precipitate is filtered off, washed with water
and dissolved in methylene . chloride, the resulting solution is. dried
over  sodium sulphate, concentrated under reduced pressure, treated with
cyclohexane .and cooled to.. [err] 20     and 2 :- chloro -4 - methylamino
- 5 - nitro - butyrophenone  is filtered off. After'    20 drying it melts
at 95-97. Example .20 In a manner analogous to that described in Example
12, 2.7 g of 5 - butyryl - chloro 1   - methyl - benzimidazole  . -
methanol are oxidised with 2.5 g of 25     potassium. permanganate -to give
5 - butyryl'- 6- chloro - 1- methyl-          25 benzimidazole - 2 -
carboxylic acid with a melting point of [err] (decomposition). Example 21
- 15.7 g of 2 - methyl - 4 - methylamino  - 5. - nitro - valerophenone  in
1:80 ml of methanol are treated with 2 g of Raney nickel and hydrogenated
under normal 30     pressure and at. 20-350. After 4.2 1 of hydrogen have
been taken up  a solution of     30 9. 12 g of glycollic acid in 50 ml of
methanol is added, under nitrogen, the catalyst is filtered off and the
filtrate is evaporated to dryness. The residue is heated to 130 for 90
minutes, under nitrogen, and after cooling is dissolved in 100 ml of 2 N
hydrochloric-acid. Thesolution is filtered through diatomaceous earthi the
filtrate 35     is rendered alkaline and extracted with methylene chloride
and the extract is .  35 washed twice with water, dried over
sodium-sulphate and evaporated. The residue is recrystallised: from  100 ml
of ethyl acetate: This gives 16 - dimethyl - 5 - valeryl -  benzimidazole -
2- - methanol with a melting point of 1250. The starting material can be
prepared as follows: 40          150 ml of a 33% strength aqueous solution
of methylamine are poured over    40 17.5 g of crude mononitro - 4 -
chloro% - 2 - methyl - butyrophenone (containing about 50% of 4 - chloro -
2 - methyl - 5: - nitro - butyrophenone) and, after leaving to stand for 4
hours at room temperature, the mixture is evaporated to dryness. The
residue is dissolved in 100 ml of warm 2-N hydrochloric acid and the 45
solution is rendered alkaline with sodium carbonate solution and extracted
three  45 times with methylene chloride. The extracts are washed twice with
water, dried over sodium sulphate and evaporated. Crude 2 - methyl - 4 -
methylamino - 5 - nitro -  valerophenone,  which  remains  behind,  is
recrystallised  from cyclohexane/petroleum ether and then melts at 72-77.
50                                       Example 22
. .    50 In a manner analogous to that described  in Example 12, 4.7 g of
1,6 - 



dimethyl - 5 - valeryl - benzimidazole -2 - methanol are oxidised with 4.5
g of potassium permanganate to give 1,6 - dirnethyl - 5  - valeryl -
benzimidazole - 2 - carboxylic acid with a melting point >880
(decomposition). 55                                     Example 23
55 In a manner analogous to that described  in Example 21, I  - ethyl - 5 -
butyryl - 6 - methyl - benzimidazole - 2   methanol with a melting point of
152- [err] can be prepared starting from crude mononitro - 4 - chloro - 2 -
methyl - butyrophenone '(containing about 75% of 4 - chloro - 2 - methyl -
5 -. nitro - 60     butyrophenone) via 4 - ethylamino - 2 - methyl - 5.-
nitro - butyrophenone with:a    60 melting point of [err]    21
1,595,913                                   21' Example 24 In a manner
analogous to that described in Example 12, 5.2 g of I ethyl - 5 - butyryl -
6  methyl - benzimidazole -  -  methanol can be oxidised with 4.5 g of
potassium  permnanganate to give  1 - ethyl   5 - butyryl - 6 -  methyl - 5
benzimidazole - 2 - carboxylic acid with a melting point >800
(decomposition).  5 Example 25 In a manner analogous to that described in
Example 15, 5 - acetyl - I - n - butyl - benzimidazole - 2 - methanol with
a melting point of 121-124 can, be prepared starting from 4 - chloro - 3 -
nitroacetophenone via 4 - butylamino - 3 - 10    nitro - acetophenone with
a melting point of 69-71.                              10 Example. 26 In a
manner analogous to that described in Example 12, 4.9 g of 5 - acetyl - I -
n - butyl - benzimidazole - 2 - methanol can be oxidised with 4.5 g of
potassium permanganate to give 5 - acetyl - I - n - butyl - benzimidazole -
2 - carboxylic 15      acid with a melting point >750 (decomposition).
15 Example 27 In a manner analogous to that described in Example 21, I - n
- butyl -'5 - butyryl - 6 - methyl - benzimidazole - 2 - methanol with a
melting point of 78- [err] is obtained starting from  crude mononitro - 4 -
chloro- 2- methyl - 20      butyrophenone (containing about 50% of 4 -
chloro -: 2 - methyl - 5 - nitro -  20 butyrophenone) via 4 - butylamino -
2 - methyl - 5 - nitro - butyrophenone with a melting point of [err]
Example 28 In a manner analogous to that described in Example 12, 4.4 g of
I - n - butyl 25      5 - butyryl - 6 - methyl - benzimidazole - 2 -
methanol can be-oxidised to I  - n -  25 butyl - 5 - butyryl - 6 - methyl -
benzimidazole - 2 - carboxylic acid with a melting point >700
(decomposition). Example 29 2.5 g of 5 - butyryl - 6 - methyl -
benzimidazole  2 - carboxylic acid are 30      dissolved in 100 ml of 0.1 N
sodium hydroxide solution and the solution is treated  30 with 14.5 g of
sodium carbonate. 38 g of triethyloxortium tetrafluoborate are added in
portions, in the course of 10 minutes, to the resulting suspension. The
mixture is stirred for a further 30 minutes and extracted with ethyl
acetate 'and the extract is washed twice with water, dried over sodium
sulphate and evaporated to dryness. 35     The evaporation residue is
chromatographed on 100 g of silica gel using chloroform     35 as the
eluant. This gives ethyl 5 - butyryl - 6 - methyl - benzimidazole - 2
carboxylate with a melting point of 142-1440. Example 30 A mixture of 2.5 g
of 5 - butyryl - 6 - methyl - benzimidazole   2 - carbQxylic 40      acid,
1.91 g of dimethylformamide diethyl acetal and 25 ml of acetonitrile  is
left to  40 stand for 2 days at room temperature, with the exclusion of
moisture and with occasional shaking. The acetonitrile is stripped off
under reduced pressure, the residue is partitioned between ethyl acetate
and sodium bicarbonate solution, the neutral phase is washed  with water
and evaporated and the residue is 45     chromatographed on aluminium oxide
using chloroform/ethanol (9: 1) and ethyl 5 -  45 butyryl - 6 - methyl -
benzimidazole - 2 -carboxylate with a melting point  of 142-144 is
obtained. Example 31 19 .1  g of 5 - butyryl - 6'- methyl - benzimidazole -
2 - carboxylic acid are 50     added, in the course of 5 minutes, to a
mixture of 62.9 g of diethyl pyrocarbonate,  50 



100 ml of triethylamine and 500 ml of acetonitrile, while stirring. The
mixture is stirred further, first for I hour at room temperature and then
fork6 hours at the boil, and evaporated to dryness under reduced pressure,
the 'residue is taken up in ethyl acetate, the solution is washed with
sodium bicarbonate solution and twice with 55     water, dried over sodium
sulphate and evaporated and the residue is recrystallised  55 from ethyl
acetate/methylene chloride. This gives ethyl 5 - butyryl - 6 - methyl -
benzimidazole - 2 - carboxylate with a melting point of [err]    1,595,913
22 Example 32 22.2 g of 4 - amino  -2-  methyl - 5 - nitro - butyrophenone
are dissolved in 230 ml of methanol, treated with 2 g of Raney nickel and
hydrogenated at 15-[err] under normal pressure until 4.9 litres of hydrogen
have been taken up. 20.8 g of 5     ethoxyacetic acid are added; under
nitrogen, the catalyst is filtered off, the filtrate  5 is evaporated under
reduced pressure and the residue is heated at [err] for 3 hours. After
cooling, it is dissolved  in 200 ml of 2 N hydrochloric acid, the solution
is washed twice with' ethyl acetate, rendered alkaline in the cold with
sodium carbonate and extracted twice with ethyl acetate , the extracts are
dried over 10     sodium sulphate and evaporated and the residue is
chromatographed on 300 g of    10 silica gel. An initial fraction is first
eluted with  1,200 ml of chloroform and 2 - ethoxymethyl - 5 - butyryl - 6
- methyl - benzimidazole is then eluted with 1,200 ml of chloroform/ethanol
(24:1). Example 33    - 15.        15 g of potassium permanganate are
added to a solution,  which  has been    15 cooled to 10, of 18.9 g of 2 -
ethoxymethyl   5 - butyryl- 6   methyl - benzimidazole in 380 ml of
acetone, .9.5 ml;of pyridine and 5.7 ml of water, while stirring  The
mixture is stirred: for I hour While cooling with ice and for 40 hours at
room temperature 'and filtered, the filtrate is:evaporated to dryness under
r'duced 20     pressure, the residue is taken up in ethyl  aceate and the
resulting solution is  20 washed successively with sodium bicarbonateo
slution, which has been buffered to pH 6, and twice with water, dried
overisodium sulphate and evaporated under reduced pressure. The residue is
then taken up ik n 30m1of warm ethyl acetate, the solution is left to stand
overnight and crystalline ethyl 5 - butyryl - 6methyl - 25
benzimidazole - 2 - carboxylate with a melting point of 137-139 is filtered
off.  25 Further product with a melting point of I[err]can be obtained from
the mother liquor Recrystallisation from ethyl acetate/methylene chloride
raises the melting point to 14147. Example 34 30         6.0 g of 5 -
butyryl - 1,6 - dimethyl -benzmidazole - 2 - carboxylic acid are  30
introduced, in the course of 15 minutes, into a mixture of 150 ml of
acetonitrile, 15 ml of triethylamine and 18.5 g of diethyl
Upyiro-carbonate, while' stirring at room teniperature. The mixture-is left
to stand overnight the acetonitrile is stripped off under reduced pressure,
the residue is taken up in ethyl acetate and the resulting 35     solution
is washed with water, dried over sodium  sulphate and evaporated to     35
dryness. Ethyl- 5. - butyryl - 1,6' - dimethyl- b: enzimidazole - 2 -
carboxylate, which is initially obtained as an oil but soon crystallises,
is filtered off. When, recrystallised from ethyl acetate/cyclohexa, It
-melt at 106-108. Example 35'- 40         In a manner analogous to that
described in Exarnple 31, ethyl 5 - butyryl - I - methyl - benzimidazole -
2 - carboxylate: with a melting point of 115-1170 is obtained starting from
10.1 go of 5 - butyryl- 1-   methyl - benzimidazole - 2 - cagboxylic acid
and 20 g of 'dietyl pyrocarbonate.  . -  Example 36 45         In a manner
analogous to that described in Exanple 32, 2 - ethoxymethyl -   45 -5 -
butyryl - -1,6 - dimethyl - benzomidazole with a melting point of 46-47 is
obtained starting from  10.1 g of 5 -- butyryl - I - methyl - benzimidazole
- 2 - carboxylic acid and 20 g of diethyl pyrocarbonate. Example 37 50
16.5 ml of half-concentrated hydrochioric acid are poured over 23.4 g of
3,4 -  50 diamino -.benzo henone  and. 12.7 g of glyWoic acid and the
mixture is heated at 130-1409 for  105 minutes. It is poured, While still
hot, into 1,500 ml of ice water, the resulting mixture is  rendered
alkaline with -A c  ntrafed ammonia solution and 



stirred fr 60 minutes at .room temperature  and precipitate is filtered off
with 55     suction. The material on the suction filter jibdiled with ethyl
acetate, the mixture is    55 cooled and the product is-aga'infiltered
offwuit,.suction. This gives 5(6) - benzoyl - benzimidazole - 2 - methanol
with -a melting point of 226-227. The starting material can'be obtained
starting from 20.8 g of 4 - chloro - 3 nitro - benzophenone by warming for
15 hours-with20 g of ammonia, dissolved in 60      290 g of methanol  and
52  g of supholage, to  [err] in a bomb tube and          60    23
1,595,913                                   23 hydrogenating the 4  amino -
3 - nitro - benzophenone, which is thus obtained, under normal pressure in
methanol and in the presence of Raney nickel. The product melts at 80-83.
.    . . Example 38 5        .4 g of 5(6) - .benzoyl - benzimidazole - 2 -
methanol are dissolved in 180 ml of  5 acetone and 55 ml of water with
gentle warming and oxidised with 2.8 g of. potassium permanganate,
dissolved in 40 ml of water, in a manner analogous to that described in
Example 10, to give 5(6) - benzoyl - benzimidazole - 2 - carboxylic acid. 5
.  Benzoyl - 1 - methyl - benzimidazole.- 2 - carboxylic acid can also be
10     prepared in an analogous manner.
10 Example 39 In a manner analogous to that described in Example 37, 5 -
benzoyl - I - methyl - benzimidazole - 2 - methanol with a melting point of
[err] is obtained starting from 13.2 g of 3 - amino - 4 - methylamino -
benzophenone, 6.6 g of glycollic acid and 9.24 ml of half - concentrated
hydrochloric acid. This   . 15 product can be further purified on 30 times
the amount of silica gel using ethyl acetate/acetone (7:3) as the eluant
and then melts at 1760. The starting material can be prepared as follows:
11 g of 4' - chloro - 3 - nitro - benzophenone, 20 g of methylamine, 153.4
g of 20     methanol and 27.5 g of sulpholane are warmed to 125 for 15
hours in a.closed  20 vessel. The reaction solution is evaporated to
dryness, the residue is boiled. thoroughly with 400 ml of 2 N hydrochloric
acid for 20 minutes and the precipitate is filtered off, washed with water
and dissolved in methylene chloride. After drying . over sodium  sulphate
and . evaporating, 4 - methylamino  .3 - nitro - 25     benzQphenone with a
melting point of 198-201 is obtained.                     25 15.5' g of 4 -
methylamino .- 3 - nitro  .benzophenone in 350 ml of methanol are treated
with.3 g of Raney nickel and hydrogenated at.20-250 under normal pressure.
After 3.8 litres of hydrogen have been taken up, the catalyst is filtered
off 'and the filtrate is evaporated to dryness under reduced pressure. 3 -
Amino - 4 - 30   methylamino - benzophenone crystallises on. grinding and
after filtering off with  30 suction and drying this melts at 127-130.
Example 40 22 g of 2 - methoxy - 4 - methylamino - 5 - nitro -
butyrophenone are dissolved in 250 ml of methanol, treated with 2 g of
Raney nickel and hydrogenated 35      at 35[err] under normal pressure.
After 5.9 litres of hydrogen have been taken up,  35 a: solution -of 12.9 g
of glycollic acid in 20 ml of methanol is. added, under nitrogen, the
catalyst is filtered off, the filtrate is evaporated to dryness and the
residue is heated at [err] for I hour. It is allowed to cool and dissolved
in 100 ml of.2 N hydrochloric acid, the solution is filtered,, the filtrate
is rendered alkaline with 40     sodium hydroxide solution and extracted
with 2,000 ml of methylene chloride, the.    40 extract is highly
concentrated under reduced pressure. and treated with ethyl acetate, all of
the methylene chloride is stripped off, the residual mixture is cooled and
the precipitate is filtered off and washed with ethyl acetete/petroleum
ether. 5 - Butyryl - 6 - methoxy -  1- methyl - benzimidazole  -2 -
methanol melts at 45     179- 184 The starting material can be prepared as
follows: Sodium methylate freshly prepared from 0.23 g of sodium and 25 ml
of methanol is suspended, while still moist, in 10 ml of
hexamethylphosphoric acid triamide, under nitrogen, and the suspension is
treated. with 2.45 g of 2 - chloro - 50      4 - methylamino - 5 - nitro -
butyrophenone. An exothermic reaction starts. The  50 mixture is stirred
for a further. 2 hours at room temperature, treated with water and
extracted with ethyl acetate. The extract is washed with water, dried
over.sodium . sulphate and evaporated and the. residue is recrystallised
from ethyl acetate. 2 - 



Methoxy.- 4 - methylamino - 5 - nitro - butyrophenone.melts at 165-1660.
Example 41 In a manner analogous to that described in Example 12, 5.2 g of
5 - butyryl - *      6 -methoxy .- I - methyl - benzimidazole - 2 -
methanol are oxidised with 4.5. g of potassium  permanganate to give 5 -
butyryl -. 6 - methoxy - I - methyl - benzimidazole -  2 - carboxylic  acid
with  a melting point above [err] (decomposition).
60    24                                        1,595,913
24 Example 42 A solution of 15.0 g of crude 5 - amino    methyl - 4 -
methylamino cyclopropylcarbonylbenzene in 200 ml of absolute methanol is
treated with 6.25 g of glycollic acid. The mixture is then stirred at 35
for 15. minutes, under a nitrogen 5     atmosphere, and evaporated to
dryness under reduced pressure. The crystalline   5 residue is heated to
[err] and stirred at this temperature for three hours. The melt is cooled
and dissolved in 300 -ml of 2 N hydrochloric acid. The acid solution is
rendered alkaline with 2 N sodium bicarbonate solution. The oil which has
separated out is extracted with methylene chloride and the organic extract
is 10     washed with water, dried over magnesium sulphate  and
concentrated to dryness  10 under reduced pressure. The residue is
chromatographed on 400 g of silica gel using methylene chloride/methanol
(9:1) as the. eluant. 700 ml fractions are collected. 5 -
Cyclopropylcarbonyl - 1,6 - dimethylbenzimidazole - 2 - methanol is
contained in fractions 3-8 and these are combined  and evaporated under 15
reduced pressure. When crystallised from  ethyl acetate, the compound melts
at  15 143-144. The starting material can be prepared as follows: A
suspension of 428 g of 3 - chloro - toluene and 174.6 g of powdered
aluminium  chloride is treated with 124 'g of cyclo - propanecarboxylic
acid 20     chloride in the course of one hour. The reaction mixture is
then heated to 500 for  20 one hour and poured onto 1,000 g of ice The oil
which has separated out is extracted with 1,000  ml of diethyl ether. The
organic phase, which has been separated off, is washed with twice 200 ml of
2 N hydrochloric acid, 200 ml of 2 N sodium  carbonate solution and water,
'dried over magnesium  sulphate and 25     concentrated to dryness. The
residue, which is thus obtained, is distilled. This gives  25 a mixture of
4 - chloro - 2 - methyl - cyclopropylcarbonyl -  benzene and the isomeric 2
- chloro - 4 - methyl - cyclopropylcarbonyl. - benzene in a ratio of 2: 1.
Boiling point 100-[err]/0.05 mm Hg. 123 g of a mixture of isomers
comprising 4- chloro - 2 - methyl - 30     cyclopropylcarbonyl -  benzene
and: 2 -  chloro -  4 -  methyl -              30 cyclopropylcarbonyl -
benzene are added dropwise to 538 ml of concentrated sulphuric acid, which
has been cooled to[err], while stirring well. The solution is treated, at
[err] to [err], in the course of 30 minutes. with a mixture of 31.3 ml of
I00%  strength nitric acid (d: 1.52) and 101.2 ml of concentrated sulphuric
35     acid and the mixture is then stirred for a further 1.0 minutes,
during which time the  35 temperature rises to -[err]. The mixture is
poured into 6,000 ml of water and the oil which was separated out is
extracted with  2000 nil of diethyl ether. The organic. phase is washed
twice with water, then twice with, in each case, 300 ml of 2 N potassium
bicarbonate solution and again  with  water, dried over magnesium 40
sulphate and evaporated. The residue, which is an  oil, consists of a
mixture, about  40 2/3 of which comprises 4 - chloro - 2 - methyl -5 -
nitro - cyclopropylcarbonyl - benzene and which additionally contains  an
isomer, probably 2 - chloro - 4 - methyl - 5 - nitrocyclopropyl - carbonyl
'- benzene, and this mixture is further reacted without further
purificiation. 45.        127 g of this mixture of isomers which contains 4
- chloro - 2 - methyl - 5  45 nitro - cyclopropylcarbonyl -  benzene in
addition to 2 - chloro -.4 - methyl - 5 - nitro - cyclopropylcarbonyl -
benzene are  treated with 600 ml of a 33% strength solution of methylamine
in  ethanol. The  oily  starting material dissolves and a yellow coloration
develops. The mixture- is left  to stand for 30 minutes  at room 50
temperature and is then concentrated to  dryness under- reduced pressure.
The   50 residue is treated with 2,000 ml of methylene chloride, ice and
sodium carbonate, the mixture is shaken' and the organic phase. is
separated off. This is washed with water, dried over magnesium sulphate and
evaporated to dryness under reduced 



pressure. The residue is crystallised  from  ethyl  acetate. 2 - Methyl - 4
- 55     methylamino - 5'- nitro - cyclopropylcarbonyl- benzene melts at
144-[err]    55 After adding 2.8 g of Raney nickel,  asolution of 5 - nitro
- 2 - methyl - 4 - methylamino - cyclopropylcarbonyl- benzene in 280  ml of
methanol is hydrogenated  for 8 hours at [err]  and under normal pressure.
After the hydrogenation has ended, the catalyst is filtered off under a
nitrogen atmosphere 60     and the methanolic solution  of unstable  5-
amino - 2 - methyl - 4 -       60 methylamino - cyclopropylcarbonyl -
benzene is iminediately reacted further. Example 43 A  solution  of 1.6 g
of 5- cyclopropyl - carbonyl - 6 - methyl- benzimidazole - 2 - methanol in
93 ml of acetone is diluted with 72 ml of water,    25
1,595,913                                  25 while stirring. This solution
is treated with 1.6 g of potassium permanganate and stirred at room
temperature for 15 hours. The suspension is then concentrated under reduced
pressure to about 70 ml and filtered through a layer of diatomaceous earth.
The material on the filter is then washed with 40 ml of water and the
aqeous 5     filtrate is acidified with 2 N hydrochloric acid. The
precipitate formed is filtered  5 off, washed with 10 ml of water,
suspended in 10 ml of cold methanol and filtered off again. 5 -
Cyclopropylcarbonyl - 6 - methyl - benzimidazole - 2 - carboxylic acid
melts at 89-92 (decomposition). Example 44 10         A solution of 5.0 g
of 5 - butyryl - 1,6 - dimethyl - benzimidazole - 2 -  10 methanol in 100
ml of methylene chloride is treated with 2.36 g of acetyl chloride, stirred
for one hour at room  temperature and then treated with 5 ml of
triethylamine. The mixture is stirred for a further 30 minutes and
extracted by shaking with sodium bicarbonate solution and twice with water
and the extracts are 15     dried over sodium sulphate and evaporated. This
gives 2 - acetoxymethyl - 5 -  15 butyryl - 1,6 - dimethyl - benzimidazole
with a melting point of 95.5-[err]. Example 45 27.8 g of 2 - methyl - 4 -
methylamino - 5 - nitro oenanthophenone, dissolved in 300 ml of methanol,
are treated with 9 g of Raney nickel and 20      hydrogenated at [err]
under normal pressure until 6.8 litres of hydrogen have  20 been taken up.
The hydrogenation solution is  treated, under nitrogen, with a solution of
15 g of glycollic acid in 50 ml of methanol, the catalyst is filtered off
and the filtrate is evaporated under reduced pressure. The evaporation
residue is heated at [ERR] for 90 minutes, under nitrogen, and after
cooling is dissolved in 2 N 25      hydrochloric acid, the solution is
filtered and the filtrate is rendered alkaline with    25 concentrated
sodium hydroxide solution and extracted with methylene chloride. The
organic phases are collected, washed twice with water, dried over sodium
sulphate  and  evaporated.' This gives  1,6 - dimethyl - 5 - oenanthyl -
benzimidazole - 2 - methanol with a melting point of 93-950. 30
The starting material can be prepared as follows:                        30
60.6 v of 4 - chloro  2 - methyl - benzonitrile, dissolved in 60 ml of
ether,.are added dropwise to a boiling solution of n - hexyl - magnesium
bromide,' prepared from 12.1 g of magnesium turnings and 82.5 g of I -
bromohexane in 125 ml of diethyl ether. The reaction mixture is heated to
the boil for 5 hours. After cooling, 35      150 ml of 4 N hydrochloric
acid are added dropwise. The mixture is stirred for a  35 further 60
minutes and left to stand overnight, the ether phase is separated off, the
aqueous phase is washed with ether, the combined ether phases are washed
with water, dried over sodium sulphate and evaporated and the residue is
distilled. 4 - Chloro - 2 - methyl - oenanthophenone passes over at a
boiling point/10 mm Hg 40      of 165-170.
40 67.7 g of 4 - chloro -2 - methyl - oenanthophenone are dissolved in 285
ml of sulphuric acid, which has been cooled to -15 to -10, and the solution
is treated dropwise, in the course of 15 minutes, with a mixture of 16.3 ml
of fuming nitric acid and 53 ml of sulphuric acid. The mixture is stirred
for a further 30 minutes at 45      -15, poured into 1,500 ml of ice water
and extracted with methylene chloride. The  45 organic phase is washed
successively with water, sodium bicarbonate solution and twice with water,
dried over sodium sulphate and evaporated. 4 - Chloro - 2 - methyl - 5 -'
nitro - oenanthophenone can be  reacted further Without further
purification. 



50          78.8 g of 4 - chloro - 2 - methyl - 5 - nitro - oenanthophenone
are dissolved  50 in 600 ml of ethanol and the solution is treated with 200
ml of a 33% strength aqueous solution of methylamine, heated on a water
bath for 60 minutes and left to stand overnight at room temperature. The
mixture is evaporated to dryness and the residue is heated with 300 ml of 2
N hydrochloric acid to 80 to 90[err] for 60 minutes 55     and the mixture
is cooled to 10 to 15 by adding ice, the precipitate is filtered off    55
and taken up in'methylene chloride, the solution is dried over sodium
sulphate and again evaporated to dryness, the residue is ground with 200ml
of petroleum ether (60-[err]) and 2 - methyl - 4 - methylamino - 5 - nitro
- oenanthophenone with a melting point of 77-790 is filtered off. 60
Example 46                                    60 11.6 g of ethyl 5 - (I -
hydroxybutyl) - 1,6 - dimethyl - 2 - ethoxy - methyl - benzimidazole - 2 -
carboxylate are dissolved in 400 ml of acetone'and 100 ml of    26
1,595,913                                      26 water and the solution is
cooled to +5 and treated with 10 g of potassium permanganate. The mixture
is stirred for 2 hours at [err] and overnight at room temperature, the
manganese dioxide is filtered off, the acetone is stripped from the
filtrate under reduced pressure, the residue is exhaustively extracted with
ethyl 5     acetate and the extract is dried over sodium sulphate, highly
concentrated under    5 reduced pressure and ground with cyclohexane. This
gives ethyl 5 - butyryl - 1,6 - dimethyl - benzimidazole - 2 - carboxylate
with a  melting point of 106-108 The starting material can be obtained, for
example, by hydrogenating 2 - methyl - 4 - methylamino - 5 -
nitrobutyrophenone in the presence of palladium on 10     charcoal at
atmospheric pressure and 25 to 50 and condensing 3 - (I -             10
hydroxybutyl) - 4 - methyl - 2 - methyl mino - aniline which can be thus
obtained, with ethoxyacetic  acid in the  presence of diluted hydrochloric
acid treating the reaction' product, if necessary, with aqueous potassium
acetate solution in  order to  hydrolyse  any   5 -  (1 -  chlorobutyl  -
1,6 - dimethyl -. 2 15.    ethoxymethyl - benzimidazole which may have been
formed.  The 5 - (1-             15 hydroxybutyl) - 1,6 - dimethyl - 2 -
ethoxymethyl  benzimidazole can be used without further purification.
Exatnple 47 5 - Butyryl - 6 - hydroxy - 1 - methyl - benzimidazole - 2 -
carboxylic acid, 20      5 - butyryl -  6 - hydroxy - 1 - methyl -
benzimidazole - 2 - methanol, 1,6 -     20 dimethyl - 5 - (4-
methylthiobutryl)- benzimidazole- 2- methanol 5- isobutyryl - 1,6 -
dimethyl. -:benzimidazole  - 2-  methanol, rn.p. 148-[err], -5. isobutyryl
- 1,6 - dimethyl  - benzimidazole -  2 - carboxylic acid, 5 - propionyl 1,6
- dimethyl - benzimidazole - 2 -  methanol,  m.p. 139-[err],5   - (2 25
methylbutyryl): - 1,6- dimethyl - benzimizole - 2 - methanol, m.p. [err], 5
25 isovaleryl - 1,6 - dimethyl - benzimidazole:2 - methanol, m.p.
l42-[err], 5 - butyryl - 1,6 - dimethyl - benzimidazole  - 2 -carboxylic
acid. isopropoyl ester,. m.p. 90-[err], 5 - butyryl - 1,6 - dimethyl
-benzimidazole - 2 -. carboxylic acid (I - dimethylamino) -. 2 - propyl
ester, 5- propionyl - 1,6 -   dimethyl 30      benzimidazole - 2 -
carboxylic  acid, and 5 - butyryl - 1,6 - dimethyl - 2 - (2 -  30
dimethylaminoethoxymethyl) - benzimidazole can also be prepared in a manner
analogous to that described in Examples  10-45 Example 48, A 2% strength
aqueous solution, which is suitable for inhalation, of the sodium 35
salt of 5 - butyryl - 6 - methyl - benzimidazole   -2 - carboxylic acid can
be   35 prepared as follows: Composition (for 100 ml) Sodium   salt: of  5
-  butyryl  -  6       methyl - benzimidazole - 2 - carboxylic acid    .
2.000 g 40         . Disodium  salt of ethylenediaminetetraacetic  acid
40 (stabiliser)                                            0.0.10 g
Benzalkonium chloride (preservative)' .                      0.010 g
Distilled water                                              ad 100 ml The
sodium salt of 5 - butyryl - 6  - methyl - benzimidazole - 2 - carboxylic
45      acid is dissolved in freshly distilled water and th e soluion. is
treated with. the  45 disodium salt of ethylenediaminetetraacetic acid  and
the benzalkonium chloride (mixture -of alkyl - dimethyl-  benzyl  -
ammonium  chlorides in which alkyl 



contains from  8 to 18 carbon atoms). After the components have completely
dissolved, the resulting solution is made up to a volume of 100 ml  with
water, filled 50     into a container and sealed gas-tight.
50 Example 49 A 2 % strength aqueous solution, which is suitable for
inhalation, of the sodium salt of 5 - butyryl -. 1,6- -dimethyl -
benzimidazole -2 - carboxylic acid can be prepared as follows : 55
Composition (for 100 ml)                                     .       55
Sodium   salt of  5 -  butyryl    1, 6-. dimethyl - benzimidazole - 2
carboxylic                           2.000 g Disodium   salt of
ethylenediaminetetraacetic  acid (stabiliser)
0.010 g 60          Benzalkonium chloride (preservative              .
0.010 g          60 Distilled water -   (preservative)
ad 100 ml    27                                      1,595,913
27 The sodium  salt of 5- butyryl - 1,6- dimethyl- benzimidazole - 2-
carboxylic acid is dissolved in freshly distilled water and the solution is
treated with the disodium salt of ethylene - diaminetetraacetic acid and
the benzalkonium chloride:(mixture of alkyl - dimethyl -:benzyl -  ammonium
chlorides in  which 5      alkyl contains from 8 to 18 carbon atoms). After
the components have completely   5 dissolved, the resulting solution is
made up to a volume of 100 ml with water, filled into a container and
sealed gas-tight. 2% strength aqueous inhalation solutions of the sodium
salt. of 5(6) - valeryl - *      benzimidazole - 2 - carboxylic acid, 5
-acetyl - 6 - methyl - benzimidazole  - 2 - 10     carboxylic acid, 6 -
methyl - 5 - propionyl - benzimidazole - 2 - carboxylic acid,  10 6 -
methyl - 5 - valeryl - benzimidazole - 2 - carboxylic acid, 5(6) - butyryf
- benzimidazole - 2 .- carboxylic acid, 5 - butyryl - 6 - methoxy -
benzimidazole - 2 - carboxylic acid, 5 - butyryl - 6  - chloro -
benzimidazole - 2 - carboxylic acid, 5 - cyclopropylcarbonyl - 6 - methyl -
2 - benzimidazole - 2 - carboxylic acid, 15      5 - cyclohexylcarbonyl   6
- methyl - 2 - benzimidazole - 2 - carboxylic acid  5 -  15 (4 -
methoxybutyryl)' - 6 - methyl - 2 - benzimidazole - 2 - carboxylic acid, 6
- methyl - 5 - (4 - methylthiobutyryl).- benzimidazole - 2 - carboxylic
acid, 6 - methyl - 5 -(4 - methylsulphinylbutyryl) - benzimidazole - 2 -
carboxylic acid, 6 - methyl  -  - (4- phenylthio - butyryl) - benzimidazole
- 2- carboxylic acid, 20     6 - methyl - 5 - (4 - phenylsulphinylbutyryl)
- benzimidazole - 2 - carboxylic   20 acid, 5. - acetyl - I - methyl
-benzimidazole - 2 - carboxylic acid, .5 - butyryl - 1 - methyl -
benzimidazole - 2 - carboxylic acid, 5 - butyryl - 6 - chloro - 1 - methyl
- benzimidazole - 2 - carboxylic acid, 1,6- dimethyl - S- valeryl-
benzimidazole   2 - carboxylic acid, I - ethyl - 5 - butyryl - 6- methyl-
25      benzimidazole - 2 - carboxylic acid,.5 -  acetyl - I - butyl -
benzimidazole - 2'-  25 carboxylic acid, I - butyl - 5 - butyryl -
benzimidazole - 2 - carboxylic acid, 5(6) - benzoyl - benzimidazole - 2 -
carboxylic acid, 5 - cyclopropylcarbonyl - 1,6 - dimethyl - benzimidazole -
2 - carboxylic acid and S - butyryl - 6 - '       hydroxy - I - methyl -
benzimidazole - 2 - carboxylic acid can be prepared in an 30     analogous
manner.                                                                30
Example 50 A 2% strength aqueous solution, which is suitable for
inhalation, of 5- butyryl - 1,6- dimethyl.-. benzimidazole- 2- methanol can
be prepared as follows: 35                  Composition (for 100 ml)
35 5 -  Butyryl - 6 - methyl - benzimidazole - 2 - methanol
2.000 g Disodium  salt of ethylenediaminetetraacetic  acid (stabiliser)
0.010 g 40          Benzalkonium chloride (preservative)
0.010 g          40 Distilled water-
ad 100 ml The 5 - butyryl - 1,6 - dimethyl - benzimidazole - 2 - methanol
is dissolved in freshly distilled water with the addition of the
solubilising agent, for example polyethylene glycol, 'and the solution is
treated with the disodium. salt of 45     ethylenediamine - tetraacetic
acid and the benzalkonium chloride (mixture of     45 alkyl -.ditnethyl -
benzyl - ammonium chlorides in which alkyl contains from 8 to 



18 carbon atoms). After the components have completely dissolved, the
resulting solution is made up to a volume of 100 ml with water, filled into
a container and sealed gas-tight. 50          2%  strength aqueous
inhalation solutions .of 5 - butyryl -  .6   methyl -  50 benzimidazole - 2
- methanol, 5(6) - valeryl - benzimidazole - 2 - methanol, 6 - methyl -  5
- valeryl - benzimidazole -  2-  methanol,  5(6)-' butyryl - benzimidazole-
2. - methanol, 5 .- acetyl- I - methyl - benzimidazole - 2 methanol, 5 -
butyryl - I - methyl -'benzimidazole - 2 - .methanol, 5 - butyryl - *  55
6 - chloro - I - methyl - benzimidazole - 2 - methanol,. 1,6- dimethyl - 5
-.    55 valeryl-- benzimidazole'- 2 - methanol, 1. ethyl - .5 -butyr'yl
-.6 - methyl - .benzimidazole - 2 - methanol, S - acetyl .-   - bityl -
benzirnidazole - 2 -: methanol,.l - butyl - 5 - butyryl - 6 - methyl -
benzimidazole - 2 - methanol, 5 - benzoxy - benzimidazole. .- 2' -
methanol, 5 - benzoyl - benzimidazole - 2 - 60     methanol,. 5 - butyryl -
6 - methoxy - I - methyl - benzimidazole - 2 -  methanol,  60 1,'6 :-
dimethyl -  5 -  oenaanthyl. -  benzimidazole -2 .2'-  methanol,  5 -
cyclopropylcarbonyl - .1,6 - dimethyl - benzimidazole - 2  . methanol, 2 -
/ 28                                   1,595,913
28 ethoxymethyl - 5 - butyryl -6 - methyl - benzimidazole, 2 I ethoxymethyl
- 5 - butyryl -  1,6 - dimethyl - benzinridazole, 2 - acetoxy - methyl - 5
butyryl - 1,6 - dimethyl- benzimidazole, 5- butyryl- 6 - hydroxy- 1 -
methyl- benzimidazole- 2- methanol, 1,6 - ditnethyl - 5 - (4-
methylthiobutyryl)- 5     benzimidazole - 2 - methanol, 5 - buturyl - 1,6 -
dimethyl - 2 - (2 -          5 dimethylaminoethoxy - methyl) -
benzimidazole, ethyl 5 - butyryl - 6 - methyl - benzimidazole -  2 -
carboxylate,  ethyl  5 - butyryl-  1 6 - dimethyl- benzimidazole - 2 -
carboxylate, ethyl 5 - butyryl - I - methyl - benzimidazole - 2 -
carboxylate and methyl 5 - butyryl - 6 - methyl- benzimidazole - 2 - 10
carboxylate can be prepared in an analogous manner.
10 Example 51 Capsules containing 0.025 g of 5 - butyryl - 6-- methyl -
benzimidazole - 2 - carboxylic acid, which are suitable for insufflation
can be prepared as follows: Composition (for 1,000 capsules) 15         5-
Butyryl- 6 - methyl- benzimidazole- 2-                                15
carboxylic acid                                      25.00 g Ground lactose
25.00 g The 5 - butyryl - 6 - methyl - benzimidazole - 2 - carboxylic acid
and the lactose (very finely ground) are mixed together well. The resulting
powder is then. 20     sieved and 0.05 g portions are filled 'into gelatine
capsules.                20 Example 52 Capsules containing-0:025 g of 5 -
butyryl - 1,6 - dimethyl - benzimidazole 2 - carboxylic acid  which are
suitable-for insufflation, can be prepared as follows: Composition (for
1,000 capsules) 25         5 - Butyryl - 1,6 - dimethyl - benzimidazole - 2
-                        25 carboxylic acid
25.00 g Ground lactose                                           25.00 g
The 5 - butyryl - 1,6 - dimethyl - benzimidazole -2 - carboxylic acid and
the lactose (very finely ground) are mixed together well. The resulting
powder is then 30     sieved and 0.05 g portions are filled into gelatine
capsules.                30 Insufflation capsules containing, in each case,
0.025 g of the other compounds of the invention listed in examples 49 and
50 can also be prepared in an analogous manner. Example 53 35
Tablets containing 100 mg of butyryl - 1,6 - dimethyl - benzimidazole - 2 -
35 carboxylic-acid or its sodium salt (active compound) can be prepared,
for example, in the following composition: Composition
Per Tablet Active compound, for example 5- butyryl-- 1,6- 40
dimethyl - benzimidazole - 2 - carboxylic acid        100 mg         40
Lactose                                                   50    mg Wheat
starch                                              73mg Colloidal silica
13 mg Talc                                                      12mg 



45         Magnesium stearate                                          2 mg
45 250 mg Preparation The active compound is mixed with the lactose and
part of the wheat starch 50     and with colloidal silica and the mixture
is forced through a sieve. A. further portion     50 of the wheat starch is
mixed to a paste with 5 times the amount of water on a water bath and the
pulverulent mixture is kneaded with this paste until a slightly plastic
mass has formed. The- mass is forced through a sieve of about 3 mm mesh
width and dried and the dry granules are again forced through a sieve. The
remaining wheat 55     starch, the talc and magnesium stearate are then
mixed in. The resulting mixtureis    55 pressed to give 250' mg tablets
with a breaking groove (or grooves).    29
1.595,913                                    29 In an analogous manner it
is also possible to prepare tablets containing, in each case, 100 mg of one
of the compounds listed in examples 48 to 50 and these compounds can also
be used in the form of pharmaceutically acceptable salts, such as in the
case of carboxylic acids, salts with a base. for example sodium salts. 5
WHAT WE CLAIM  IS:-
5 1. A benz- acyl- benzimidazole - 2 - carboxylic acid derivative of the
formula [err] in which R is a free, esterified or amidated carboxyl group
or a free, etherified or 10     esterified hydroxymethyl group,[err]  is an
aliphatic hydrocarbon radical which may  10 be substituted by hydroxyl,
lower alkoxy, lower alkylthio, phenylthio, lower alkylsulphonyl,
phenylsulphonyl, lower alkylsulphinyl, or phenvisulphinyl  a cycloaliphatic
hydrocarbon radical, an aromatic or araliphatic hydrocarbon radical which
may be substituted by lower alkyl, lower alkoxy and/or halogen, or a 15
heterocyclic or heterocyclic - aliphatic hydrocarbon radical. [err] is
hydrogen or an  15 aliphatic hydrocarbon radical which may be substituted
by hydroxyl, lower alkoxy, lower alkylthio, phenylthio, lower
alkylsulphonyl, phenylsulphonyl, lower alkylsulphinyl or phenylsulphinyl
and Ph is a 1,2 - phenylene group containing the radical [err], which may
be further substituted by lower alkyl, lower 20     alkoxy, hydroxyl and/or
halogen,  with the priviso that [err] contains at least 2 carbon  20 atoms
if Ph is otherwise unsubstituted, R2 is ethyl and R is acetoxymethyl. 2. A
compound according to claim 1, of the formula I, in which R is carboxyl or
hydroxymethyl, esterified carboxyl or etherified hydroxvmethyl containing,
as the etherified hydroxyl group, lower alkoxy, hydroxy-lower alkoxy, lower
alkoxy - 25     lower alkoxy or di - lower alkylamino - lower alkoxy.
amidated carboxyl         25 containing, as the amino group, amino,
hydroxyamino, lower alkylamino, di - lower alkylamino or lower
alkyleneamino, or esterified hydroxymethyl containing, as the esterified
hydroxyl group,  lower alkanoyloxy or benzoyloxy which is -
unsubstituted or substituted by lower alkyl, lower alkoxy and/or halogen,
[err] is 30     lower alkyl or lower alkenyl, which are unsubstituted or
substituted by lower   30 alkoxy, lower alkylthio. lower alkylsulphinyl,
lower alkylsulphonyl, Fhenylthio, phenylsulphinyl or phenylsulphonyl,
cycloalkyl or phenyl or phenyl - ower alkyl which are unsubstituted or
substituted in the phenyl radical by lower alkyl, lower alkoxy or halogen,
or furyl, thienyl or pyridyl, or furyl-lower alkyl, thienyl-lower 35
alkyl or pyridyl-lower alkyl,.R2 is hydrogen or lower alkyl and Ph is 1,2 -
phenylene  35 which contains the radical of the formula [err]- and is
otherwise unsubstituted or substituted by lower alkyl, lower alkoxy,
hydroxyl and/or halogen. 3. A compound according to claim 1, of the formula
I. in which R is carboxyl, lower alkoxy carbonvl. lower alkoxy - lower
alkoxycarbonyl or hydro.xy - lower 40     alkoxv carbonyl, or amidated
carboxyl containing, as the amino group, amino,   40 hydroxyamino, lower
alkylamino, di - lower alkylamino or lower alkyleneamino. [err] is lower
alkyl or lower alkenyl which are unsubstituted or substituted by lower
alkoxy, lower allkylthio, lower alkylsulphinyl, lower alkylsulphonyl.
phenylthio. phenylsulphinyl or phenylsulphonyl, cycloalkyl or phenyl or
phenyl - lower alkyl 45     which are unsubstituted or substituted in the
phenyl radical by lower alkyl, lower  45 alkoxy or halogen, or furyl,
thienyl or pyridyl, or furyl - lower alkyl, thienyl - lower alkyl or
pyridyl - lower alkyl, [err] is hydrogen or lower alkyl and pH is 1.2 -
phenylene which contains the radical of the formula[err] and is otherwise
unsubstituted or substituted by lower alkyl, lower alkoxv and/or halogen. 



50         4. A compound according to claim  1, of the formula 1, in which
R is    50 hydroxymethyl or etherified hydroxymethyl containing, as the
etherified hydroxvl group, lower alkoxy. [err] is lower alkyl or lower
alkenyl. which are unsubstituted or substituted by lower alkoxy, lower
alkylthio, lower alkylsulphinyl. lower alkylsulphonyl  phenylthio,
phenylsulphinyl or phenylsulphonyl. cycloalkyl or 55     phenyl or phenyl -
lower alkyl which are unsubstituted or substituted in the phenyl  5 radical
bv lower alkyl, lower alkoxy or halogen, or furyl. thienyl or pyridyl, or
furvl - lower alkyl. thienyl-lower alkyl or pyridyl - lower alkyl. R2 is
hydrogen or lower alkvl and Ph is 1.2 - phenylene which contains the
radical of the formula    29
1,595,913                                   29 In an analogous manner it is
also possible to prepare tablets containing, in each case, 100 mg of one of
the compounds listed in examples 48 to 50 and these compounds can also be
used in the form of pharmaceutically acceptable salts, such as in the case
of carboxylic acids, salts.with.a base, for example sodium salts. 5
WHAT WE CLAIM IS:-
5 1. A benz- acyl - benzimidazole  2 - carboxylic acid derivative of the
formula [err] Ra in which R is a free, esterified or amidated carboxyl
group or a free, etherified or 10     esterified hydroxymethyl group, [err]
is an aliphatic hydrocarbon radical which may     10 be substituted by
hydroxyl, lower alkoxy, lower alkylthio, phenylthio, lower alkylsulphonyl,
phenylsulphonyl, lower alkylsulphinyl, or phenylsulphinyl, a cycloaliphatic
hydrocarbon radical, an aromatic or araliphatic hydrocarbon radical which
may be substituted by lower alkyl, lower alkoxy and/or halogen, or a 15
heterocyclic or heterocyclic - aliphatic hydrocarbon radical, [err] is
hydrogen or an  15 aliphatic hydrocarbon radical which may be substituted
by hydroxyl, lower alkoxy, lower alkylthio, phenylthio, lower
alkylsulphonyl, phenylsulphonyl, lower .alkylsulphinyl or phenylsulphinyl
and Ph is a 1,2 - phenylene group.containing the radical [err] which may
:be further substituted by lower alkyl, lower 20     alkoxy, hydroxyl and
or halogen, with the priviso that [err]  contains at least 2 carbon  20
:atoms if Ph is otherwise unsubstituted, [err] is ethyl and R is
acetoxymethyl. 2. A compound according to claim I, of the formula I, in
which R is carboxyl or hydroxymethyl, esterified carboxyl or etherified
hydroxymethyl containing, as the etherified hydroxyl group, lower alkoxy,
hydroxy-lower alkoxy, lower alkoxy - 25     lower alkoxy or di - lower
alkylamino - lower alkoxy, amidated. carboxyl       25 . containing, as the
amino group, amino, hydroxyamino, lower alkylamino, di - lower alkylamino
or lower alkyleneamino, or esterified hydroxymethyl containing, as the
esterified hydroxyl group, lower alkanoyloxy or benzoyloxy which is
unsubstituted or substituted by lower alkyl, lower alkoxy and/or halogen,
[err] is 30     lower alkyl or lower alkenyl, which are unsubstituted or
substituted by lower  30 alkoxy, lower alkylthio, .lower alkylsulphinyl,
lower alkylsulphonyl, phenylthio, phenylsulphinyl or phenylsulphonyl,
cycloalkyl or phenyl or phenyl -'lower alkyl which are unsubstituted or
substituted in the phenyl radical by lower alkyl, lower alkoxy or halogen,
or furyl, thienyl or pyridyl, or furyl-lower alkyl, thienyl-lower 35
alkyl or pyridyl-lower alkyl, [err] is hydrogen or lower alkyl and Ph is
1,2 - phenylene  35 which contains the radical of the formula [err] and is
otherwise. unsubstituted or substituted by lower alkyl, lower alkoxy,
hydroxyl and/or halogen. 3. A compound according to claim I, of the formula
I, in which R is carboxyl, lower alkoxy carbonyl, lower alkoxy - lower
alkoxycarbonyl or hydroxy - lower 40     alkoxy carbonyl, or. amidated
carboxyl containing, as the amino group, amino,.    40 hydroxyamino, lower
alkylamino, di - lower alkylamino or lower alkyleneamino, R. is lower alkyl
or lower alkenyl which are unsubstituted or substituted.by lower alkoxy,
lower alkylthio, lower alkylsulphinyl, lower alkylsulphonyl, phenylthio,
phenylsulphinyl: or phenylsulphonyl, cycloalkyl. or phenyl or phenyl -
lower alkyl 45    which are unsubstituted or substituted in the phenyl
radical by lower alkyl  lower  45 alkoxy or halogen, or furyl, thieny.l or
pyridyl, or furyl - lower alkyl, thienyl - lower. alkyl or pyridyl-- lower
alkyl, [err] is hydrogen or lower alkyl and pH is 1,2. - phenylene which
contains the radical of the formula [err]  and is otherwise unsubstituted
or substituted by lower alkyl, lower alkoxy and/or halogen. 50         4. A
compound according to claim  1, of the formula I, in which. R is..  50 



hydroxymethyl or etherified hydroxymethyl containing, as the etherified.
hydroxyl. group, lower alkoxy, R, is lower alkyl or lower alkenyl, which
are. unsubstituted or substituted by lower alkoxy, lower alkylthio, lower.
alkylsulphinyl, lower alkylsulphonyl, phenylthio, phenylsulphinyl or
phenylsulphonyl, cycloalkyl or 55     phenyl or phenyl - lower alkyl which
are unsubstituted or substituted in the phenyl  55 radical by lower alk y,
lower alkoxy or halogen, or furyl, thienyl or pyridyl, or furyl - lower
alkyl, thienyl-lower alkyl or pyridyl - lower alkyl, R2 is hydrogen or
lower alkyl and Ph is 1,2 - phenylene which contains the-radical of the
formula    30                                     1,595,913
30 [err] and is otherwise unsubstituted or substituted by lower alkyl,
lower alkoxy and/or halogen. 5. A compound according to claim 1, of the
formula I, in which R is carboxyl, alkoxycarbonyl or hydroxy - alkoxy,
carlkony1 having up to 5 carbon atoms, or 5      amidated carboxyl
containing, as'the amino group, amino or hydroxyamino, or  5 alkylamino -
di - alkylamino in which each alkyl contains up to 4 carbon atoms  or
hydroxym thyl, etherified hy droxymethyl containing, as the etherified
hydroxyl group, alkoxy having up to 4 carbon atoms or di - alkyl - amino -
alkoxy having, in each case,  up to 4 carbon atoms in the alkyl part and
the alkoxy part, or esterified 10     hydroxymethyl containing, as the
esterified hydroxyl group, alkanoyloxy having up  10 to 7 carbon atoms or
benzoyloxy which is unsubstituted or substituted by alkyl having up to 4
carbons atoms, alkoxy having up to 4 carbon atoms and/or halogen up to an
atomic number of 35,'[err] is alkyl having up to 7 carbon atoms, alkoxy -
alkyl, alkylthio - alkyl  alkylsulphinyl - alkyl or alkylsulphonyl - alkyl,
in which 15     the individual alkyl and alkoxy radicals contain. up to 4
carbon atoms, phenylthio -  15 alkyl phenyl - sulphinyl .- alkyl or
phenylsuilphonyl - alkyl, in. which the alkyl radical contains up to 4
carbon  atoms  alkenyl having up to 5 carbon atoms,. cycloalkyl having up
to 7carbon atoms, phenyl or phenyl - alkyl having up to 4 carbQn atoms in
the alkyliradicial and being unsubstituted or substituted by. alkyl 20
having up to 4 carbon atoms, alkoxy having up to 4 carbon atoms and/or
halogen  20 * having an atomic numnber ofup to 35, or furyl, thienyl or
pyridyl, or furyl. - alkyl, thienyl - alkyl or pyridyl - alkyl having up.
to' 4: carbon atoms in the alkyl radical, R2 -  is hydogen or alkyl having
up toA 4 carbon atoms and Ph is 1 ,2 - phenylene which :.contains the
radical ofthe formula R -C(Q)- andis. otherwise unsubstituted or 25
substituted by alkyl. having up to 4 carbon atoms, alkoxy having up- to 4
carbon  25 atoms, hydroxyl and/or halogen having an atomic number of up to
35. - 6 Acompound according to  claim 1 , of the formula I, in which R is
carboxyl, alkoxycarbonyl or hydroxy alkoxycarbo nylhaving up to -5  carbon
atoms, or amidated carboxyl containing, as the amino group, amino or
hydroxyaamino, or 30     alkylamino or di - alkylamino in which   alkyl
contains up to..4 carbon atoms, R1 is    30 alkyl having  up to. 7 carbon.
atoms,  alkoxy  - alkyl, alkyl - thio  - alkyl, alkylsulphinyl - alkyl or
alkylsuIphonyl -   alkyl, in which the individual alkyl  or. alkoxy
radicals.. contain up  to 4  carbon  atomsj phenyl - thio - alkyl -
phenylsulphinyl . - alkyl  or phenylsulphonyl .- alkyl, -in which .the
alkyl radical 35     contains up to 4 carbon atoms, alkenyl having up to S
carbon. atoms, cycloalkyl    35 :having up to 7 carbon atoms, phenyl or
phenyl - alkyl having up to 4 carbon atoms in the: alkyl radical and  being
unsubstituted or substituted  by alkyl having up to 4 carbon atoms,  alk
oxy having up to 4 carbon atoms and/or halogen having an atomic number.of
up to 35, or furyl, thienyl or pyridyl, or furyl - alky1, thienyl- 40
alkyl or pyridyl - alky having up to 4 carbon atoms in the alkyl: radical,
R2 :is    40 hydrogen or: alkyl having upAto 4 carbon- atoms and' Ph is
1,2. - phenylene whichi contains the radical of the formula R1-(=O)andis
otherwiseurnsubstituted or substituted by alkyl having up to 4 carbon
atoms, alkoxy. having up- to 4 carbon atoms and/or halogen having an atomic
number of up:to*35.. 45          7: A compound according to- claim 1r, .of
the, formula' , in which R is    45 hydroxymethyl or etherified
hydroxymethyl containing, as the etherified hydroxyl' group; alkoxy having
up to 4 carbon a4toms,. R -is alkyl having upto.7 carbon atoms, alkoxy -
alkyl, alkylthio - alkyl, alkylsulphinylz - alkyl or*-Alkylsulphonyl
-.alkyl, in which the' individual alkyl Zor alkoxy -radicals contain .up to
4 carbon atoms 50    pheiiylthio - alkyl, phenylsulphinyl - alkylor
phenylsulphonyl - alkyl, in which the    50 alkyl-radical contains up to 4
'carbon atoms, alkenyl having up to 5 carbon atoms, cycloalkyl having up to
7 carbon atoms, phenyl or phenyl - alkyl having up to 4 



carbon atoms in the alkyl radical and being unsubstituted or-substituted by
alkyl having up to 4 carbon 'atoms,' alkoxy having up to 4 carbon atoms
and/or halogen 55     having an atomic number of-up to 35, or furylthlenyl
or pyridyfr' furyl5 -alkyl,.    5 thienyl - alkyl or pyridyl - alkyl having
up to 4 carbon atoms in the alkyl radical, R2 is hydrogen or alkyl having
up to  4 carbon atoms and Ph is 1,2 - phenylene which contains the radical
of the formula [err]and is otherwise unsubstituted or: substituted by alkyl
haying up to 4 carbon atoms, alkoxy having up to 4 carbon 60      atoms
and/or halogen having an atomic number of up to 35.                  60
31                                    l 595,913
31 8. A compound of the formula [err] in which R' is carboxyl,
alkoxycarbonyl with up to 5 carbon atoms; amidated -        carboxyl
containing, as the amino group, amino or hydroxyamino, or 5
hydroxymethyl, etherified hydroxymethyl containing, as the etherified
hydroxyl  5 group, alkoxy having up to [err]arbon atoms or di - alkyl -
amino    alkoxy having up to 7 carbon atoms, or esterified hydroxymethyl
containing, as the esterified -          hydroxyl group alkanoyloxy having
up to 7 carbon atoms, Rt is alkyl having up to 7 carbon atoms, alkoxy -
alkyl, alkylthio - alkyl, alkylsulphinyl - alkyl, phenylthio - 10    alkyl
or phenylsulphinyl - alkyl, in which the alkyl radicals contain up to 4
carbon  10 atoms, cycloalkyl having up to 6 ring carbon atoms, phenyl,
furyl or pyridyl, [err] is hydrogen or alkyl having up to 4 carbon atoms
and [err] is hydrogen, alkyl having up to 4 carbon atoms  alkoxy having up
to 4 carbon atoms  hydroxyl or halogen having an atomic. number  of up to
35,. with the proviso that R . contains at least 2 carbon 15  atoms if R is
hydrogpn, Rs is ethyl and .R' is acetoxymethyl.   .     I5 9. A compound
according to claim 8, of the formula la; in which  R[err] is carboxyl,
esterified carboxyl. containing, as the etherified hydroxyl group, alkoxy
having up to 4 carbon atoms, or amidated carboxyl containing, as the amino
group, amino  or hydroxyamino, R  is alkyl  having up to 7 carbon atoms,
alkoxy - alkyl, 20     alkylthio - alky , alkylsulphinyl - alkyl,
phenylthio - alkyl or phenylsulphinyl -    20 alkyl, in which the alkyl
and alkoxy radicals contain up to 4 carbon atoms, cycloalkyl having up to 6
ring carbon atoms,  or phenyl, furyl or pyridyl,  R[err] is hydrogen or
alkyl having up to 4 carbon atoms and R[err] is hydrogen, alkyl having up
to 4 carbon atoms alkoxy having up to 4 carbon atoms or halogen having an
atomic *  25 .   number of  up to 35.
25 10. A compound according to claim 8, of the formula la, in which R   is
hydroxymethyl or etherified hydroxymethyl containing, as the etherified
hydroxyl group, alkoxy having up to 4 carbon atoms, R  is alkyl having up
to 7 carbon atoms, alkoxy alkyl, alkylthio - alkyl, alkylsulphinyl   alkyl,
phenylthio - alkyl or 30     phenylsulphinyl - alkyl,  in which. the alkyl
and alkoxy radicals contain up to 4    30 carbon atoms, cycloalkyl having
up to 6 ring carbon atoms, or phenyl, furyl or pyridyl, R[err] is hydrogen
or alkyl having up to 4 carbon atoms and R3 is hydrogen, alkyl having up to
4 carbon atoms, alkoxy having up to 4 carbon atoms or halogen having an
atomic number of up to 35. 35         11. A compound according to claim 8,
of the formula Ia, in which .R' is    35 carboxyl ,  hydroxymethyl or
esterified carboxyl .or etherified hydroxy methyl containing, as the
etherified hydroxyl group, alkoxy having up to 4 carbon atoms, R  is alkyl
having up to 7 carbon atoms, cycloalkyl having up tot 6ring carbon atoms or
phenyl, R2 is hydrogen or alkyl  having up to 4 carbon atoms and R3 is
hydrogen, 40   ---alkyl having up to 4  carbon atoms, alkoxy having up t.o
4 carbon atoms or halogen    40 having an atomic number of up to 35. 12.' A
compound according to claim 8, of the formula la, in which R  is carboxyl,
RI is alkyl having up to 7 carbon atoms, R[err] is hydrogen and R[err] is
hydrogen oralkyl having upto 4 carbon atoms, the radical R[err] occupying *
45     the.5 - position of the benzimidazole ring and an alkyl radical
R[err] occupying the 6 -    45 position of the benzimidazole ring.. 13. A
compound' according to claim 8, of the formula Ia, in which R' is
hydroxymethyl, 'R is alkyl having up to 7 carbon atoms, RI is hydrogen and
R3 is hydrogen or alkyl having up to and including 4 carbon atoms,Athe
radical RI- 50     C(=O)- occupying the 5 - position of the benzimidazole
ring and an alkyl radical    50 R3 occupying the 6 -- position of the
benzimidazole ring. 14. 5 - Butyryl - 6 - methyl - benzimidazole - 2 -
carboxylic acid 



15..5 - Butyryl  1,6 - dimethyl - benzimidazole - 2 - carboxylic acid.. 16.
5(6) - Valeryl - benzimidazole - 2 - carboxylic. acid.. 55      .  17. 5 -
Acetyl - 6 - methyl - benzimidazole - 2 - carboxylic acid.   55 '18. 6 -
Methyl 5 - propionyl - benzimidazole - 2- carboxylic acid.. 19. 6 -.Methyl
- 5 - valeryl - benzimidazole - 2 - carboxylic acid. 20. 5(6) - Butyryl -
benzimidazole - 2 - carboxylic acid.    32
1,595,913                                     32 21. 5 - Butyryl - 6 -
methoxy -  benzimidazole- 2  carboxylic acid. 22. 5 - Butyryl - 6 - chmoro
- benzimidazole - 2 - carboxylic acid. 23. 5 - Cyclopropylcarbonyl;- 6 -
methyl - -benzimidazole - 2 - carboxylic acid.                            r
5          24. 5 - Cyclohexylcarbonyl - 6 - methyl - benzimidazole - 2 -
carboxylic     5 acid. 25. 5 - (4 - Methoxy - butyryl) - 6 - methyl -
benzimidazole - 2 - carboxylic acid. 26. 6 - Methyl- 5   (4- methylthio-
butyryl)- benzimidazole- 2- 10      carboxylic acid.
10 27. 6 - Methyl - 5 - (4 - methylsulphinyl - butyryl) - benzimidazole - 2
- carboxylic acid. 28. 6 - Methyl - 5 - (4 - phenylthio - butyryl) -
beniomidazole - 2 - carboxylic acid. 15          29. 6 - Methyl- 5 - (4 -
phenylsulphinyl - butyryl) - benzimidazole - 2 -     15 carboxylic acid.
30. Methyl 5 - butyryl - 6 - methyl - benzimidazole --2 - carboxylate. :31.
6 - Methyl - 5 - valeryl - benzimidazole:- 2 - carboxylic- acid. 32. 5
Acetyl - I - methyl - benzimidazole - 2 - carboxylic acid. 20          33.
5 - Butyryl - 1 - methyl-- benzimidazole - 2 - carboxylic acid.         20
34. 1,6 -  Dimethyl - 5 - valeryl - benzimidazole - 2 - carboxylic acid. '
35.- 1 - Ethyl - 5 - butyryl -6 - methyl - benzimidazole -2 - carboxylic
acid- 36. 5 - Acetyl - I - n  - butyl - benzimidazole - 2  carboxylic acid.
37. 1 - n - Butyl - 5 - butyryl - 6 - methyl - benzimidazole --2 -
carboxylic 25      acid.
-               25 38. Ethyl 5 - butyryl - 6 -' methyl - - benzimidazole -2
-i carboxylate. 39. Ethyl 5 - butyryl - 1,6 - dimethyl - benzimidazole- '2
-'carboxylate. 40. Ethyl 5 - butyryl - I - methyl - benzimidazole - 2 -
carboxylate. 41. 5(6) - Benzoyl - benzimidazole - 2 - carboxylic acid. 30
42. 5 - Benzoyl - I --methyl - benzimidazole - 2 - carboxylic acid.
30 43. 5 - Butyryl- 6 - methoxy - 1 - methyl - benzimidazole - 2 -
carboxylic acid. ' 44. 5 - Cyclopropylcarbonyl - 1,6 - dimethyl -
benzimidazole -2 - carboxylic acid. ; 45. 5 - Butyryl - 6 - hydroxy - I -
methyl - benzimidazole - 2 - carboxylic  - ' 35     acid.
35 46. 5 - Butyryl - 6 - methyl - benzimidazole - 2 - methanol. - 47. 5-
Butyryl - 1,6 - dimethyl -benzimidazole - 2  methanol. 48. 5(6) - Valeryl -
benzimidazole; - 2 - methanol. 49. 6 - Methyl - 5 - valeryl - benzimidazole
- 2 - methanol.    - 40       -50. 5(6) - Butyryl - bezimidazole - 2
-methanol.                       -     40 51. 5 - Acetyl - I - methyl -
benzimidazole - 2 - methanol. 52 5 - Butyryl - I - methyl - benzimidazole--
2 - methanol. 53. 5 - Butyryl - 6 - chioro - 1 - methyl - benzimidazole - 2
- methanol. 54. 1,6 - Dimethyl - 5  valeryl - benzimidazole - 2 - methanol;
45          55. 1 - Ethyl - 5 - butyryl -6 - methyl - benzimidazole - 2 -
methanol.    45 56. 5'- Acetyl - I - n - butyl - benzimidazole - 2 -
methanol. 57. 1 - n - Butyl - 5 - butyryl - 6 - methyl - benzimidazole - 2
- methanol. 58. 2 - Ethoxymethyl - 5 - butyryl - 6 - methyl -
benzimidazole. 59. 2 - Ethoxymethyl - 5-- butyryl - 1,6 - dimethyl--
benzimidazole. 50         60. 5(6) - Benzoyl -benzimidazole:- 2 - methanol.
50 61. 5 - Benzoyl - I' - methyl  benzimidazole --2 - methanol. 62. 5 -
Butyryl - 6 - methoxy -  . - methyl - benzimidazole  2- 2methanol. 63.5 -
Cyclopropylcarbonyl - 1,6 - dimethyl - benzimidazole -2- - methanol; 64. 2
- Acetoxymethyl - 5 - butyryl - 1,6 --dimethyl - benzimidazole. - 



55         65.5 - Butyryl - 6 - hydroxy  I - methyl - benzimidazole - 2 -
methanol.    55 ' 66. 1,6 - Dimethyl -.5 - (4 - methylth iobutyryl) -
benzimidazole_--2 - methanol. 67. A salt of a compound of any one of claims
1, 2, 5, 8, 11 and 31 to 45, wherein R denotes carboxyl. 60 '        68. A
salt of a compound of any one of claims 3, 4, 6, 7, 9, 10, 12'and 14 to 30,
60 wherein R denotes'carboxyl.-- 69. A salt, which can be used.
pharmaceutically, of a compound of any one of claims 1, 2, 5, 8, 11 and 31
to '45j wherein R denotes carboxyl. 70. A salt, which can be used
pharmaceutically,- of a compound of any one of 65     claims 3, 4, 6, 7, 9,
10, 12 and 14 to 30, wherein R-denates carboxyl.   '    33
159 5913                                    33 71. The compounds of formula
I according to claim 1, described in Examples 2, 5, and 10 to 46. 72. The
compounds of formula I according to .claim 3, described in Examples 1, 3, 4
and 6 to 9 9. 5          73. A process for the preparation of'ben'z -acyl -
benzimidazole - 2-    5 carboxylic acid derivatives according to claim I
and of salts of such compounds in which R denotes carboxyl, wherein a) a
compound of the formula 11 NH-X1 R,-C-Ph N-X2 ,  I R2 in which one of the
radicals [err] is an optionally etherified group of the 10     formula[err]
and the other is hydrogen, or a salt thereof, is cyclised,    lo or b). a
compound of the formula [err] in which R2 denotes an aliphatic radical, is
in a carboxylic acid anhydride, subjected to the action of a Lewis acid, or
c) in a compound of the formula 15                           [err] in which
[err] is a formyl group, [err] is oxidised to. a carboxy group, or d) in a
compound of the formula ( V) or a salt thereof, the group of the formula
[err]- is oxidised to the desired 20     group of the formula [err]  and,
if appropriate  a free or etherified    20 hydroxymethyl group R is
subsequently or simultaneously oxidised to free or esterified carboxyl
respectively, and, if desired, in a resulting compound of the formula I a
free carboxyl group R is esterified or amidated, an esterified carboxyl
group R is transesterified or converted into an amidated carboxyl group, an
25    esterified or amidated carboxyl group  R  is hydrolysed to  carboxyl,
a      25 hydroxymethyl group R is esterified,, a hydrogen atom [err] is
replaced by an aliphatic hydrocarbon radical [err]and/or a resulting salt
is converted into the free acid or into another salt or a free acid
compound is converted into a salt. 74. A process for the preparation of
compounds of the formula I according to 30     claim I in which R is free,
esterified or amidated carboxyl and of salts of such  30 compounds in which
R denotes carboxyl wherein in a compound of the formula [err] [err] wherein
X'[err] denotes formyl or hydroxymethyl and R, and R2 are as defined in
claim 1, the group X[err] is oxidised to carboxy, and if desired, in a
resulting compound of    34
1,595O12                                         34 the formula 1, a free
carl         R is esterified or ami         drogen atom R2 is replaced by
an aliph       carbon radical or a free     .    erted into a salt. 75. A
process for the preparation of compounds of the formula I according to 5
claim  1 in which R is a free or' etherified hydroxymethyl group, wherein a
5 corresponding 1,2 - phenyleqediamine which is substituted by the-acyl
radical of 



the formula  (=O)R, an4'can-be otherwise unsubstituted orrcan contain yet -
further substituents is treated with glycollic acid in which tfie alcoholic
hydroxyl group is free-or etherified. 10          76. A process according
to claim 74, wherein, in a compound of the formula. Ill  10 in which X3 is
a .hydroxymethyl radical, this radical X3 is oxidised to carboxyl. 77.'A
process according to claim 74, wherein, in a compound of the formula Ill in
which X3 is etherified hydroxymethyl, this radical X3 is oxidised to
esterified carboxyl.* 15          78. A process according to claim 74,
wherein, in a compound of the formula      15       k III, formyl group X3
is formed in situ by oxidation of a hydroxymethyl group in the course of
the. oxidation reaction. 79. A process according to claim 73, wherein a
compound of the formula II is formed in situ by reacting a corresponding
1,2 - phenylenediamine, which is 20      substituted by the acyl radical of
the formula R,1 -O) and can be otherwise         20 unsubstituted or can
contain yet further substitutents, with glycollic acid, wherein the hydroxy
group is free or etherified, or with a reactive derivative thereof. - 8. A
process according to claim 73, wherein a compound' of the formula 11 is
formed in situ by reacting a corresponding 1,2 - nitroaniline, which is
substituted 25      by the acyl radical of the formula R,-C('=-%- and can
be otherwise unsubmstituted   25 or can contain yet further substituents,'
or an- acid -addition salt thereof, with . - glycolic acid, wherein the
hydroxy group is free or etherified, or a reactive derivative thereof and
subsequently reducing the o - nitro group. 81. The. process according to
claim 73 described in any one of Examples 2, 5 30      and 10 to 46.
30 82. The process according to claim 74 described in any one of Examples
1, 3,4 and 6 to 9 and the compounds which can be prepared according to this
process. 83. A pharmaceutical formulation containing one of the compounds
claimed in any one.of claims 1,2, 58, 11, Il to 45, 49 to 66 and 69. 35
i  84. A pharmaceutical formulation containing one of the compounds claimed
35 in any one of claims 3, 4, 6, 7, 9, 10, 12 to 30, 46 to 48 and 70. ABEL
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