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Description 

The present invention relates to new benzimidazoles, in par­
ticular benzimidazol-2-ylcarbamates, to the preparation 
thereof and to pharmaceutical formulations containing these 
compounds, and also to their use. 

Methyl and ethyl C5C6>-C2-thi~zoloyl)-benzimidazol-
2-yll-carbamates having an ·anthelmintic act.i~ity are de­
scribed in DE-A-2,635,326, and 5(6)-thiazolidin-3-yl-
carbonyl-2-ca~bomethoxyaminobenzimidazoles having an anthel-
mintic activity are described in DE-A-2,711,945. As opposed 
to t~ese, the benzimidazol-2-ylcarbamates according to the 
invention are substituted by a 2-amino-5-thiazoloyl radical 
in the 5-position of the benzimidazole skeleton. 

It has now been found, surprisingly, that the new 
benzimidazol-2-ylcarbamates of the formula I 

·.}Ji. 
1J ·.) 

in which ft1 denotes lower alkyl, R2 denotes hydrogen or lower 
alkyl and R3 and R4 individually denote hydrogen, Lower 
alkyl, lower alkenyl, cyclo~lkyl or phenyl or~ taken as a 
pair together with the adjacent nitrogen atom, denote lower 
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alkylenamino, the radicals designated as "lower" containing 

up to seven carbon. atoms, and their salts, in particular 
the pharmaceutical~y usable, non~toxic salts, exhibit a 

pronounced anthelmintic activity. 

Examples of R1, R2, R3 and R4 as lower alkyl groups 

are methyl and also ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec.-butyl, tert.-butyl, n-pentyl, isopentyl, 

neopentyl, n-hexyl, isohexyl or n-heptyl groups; examples 
of R3 and R4 as lower alkenyl groups are the allyl group or 

the 2-methallyl ·group. 

An example of R3 and R4 as a cycloalkyl group is a 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclo­
h~ptyl group. 

Taken together as a pair, the two substituents R3 
and R4 can, together with the adjacent nitrogen atom, denote 

a lower alkylenamino group which has 4-7 carbon atoms in the 
lower alkylene chain and in which the lower alkylene chain 

can be substituted, for example, by ~ heteroatom. 

The group -NR3R4 in the 2-position of the thiazole 

ring is, for example, lower alkylamino or di-lower alkyl­
amino, for example methylamino, dimethylamino, ethylamino, 

diethylamino, n~propilamino, di-n-propylamino, isopropyl­
amino, di-isopropylamino or .di-n-butylamino. This group, 

however, also denotes lower alkylenamino, in which the lower 
alkylene chain can be interrupted, for example by a hetero­
atom, for example oxygen, sulfur or substituted or unsubsti­
tuted nitrogen, and represents, for example, lower alkyten­

amino~ for example pyrrolidino, 2,5-dimethytpyrrolidino, 
piperidino, 2-methylpiperidino, hexahydroazepino or octa­

hydroazocino, oxa-lower alkylenamino, for example morphol­
ino, thia-lower alkylenamino, for example thiomorpholino, 
and aza-lower alkylenamino, for example piperazino or N­
methyl- or N-phenylpiperazino. 

The novel compounds h~ve valuable pharmacological 
properties. They make possible an advance in the control of 

parasitic helminths i.e. in the treatment of parasitic in­
fections by helminths. The term "helminths" relates to 
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nematodes, cestodes and trematodes, i.e. to worms which in 
the main infest the gastrointestinal tract, the liver and 
also other organs. The compounds are in the main particu­
larly suitable for controlling parasitic nematodes, for 
example Ascaridae, Trichostrongylidae, Strongylidae and 
Ancylostomatidae (hookworm>, and cestodes, for example 
Taeniidae and Anoplocephalidae, and trematodes, for example 
Fasciolodae. 

When administered orally in doses of 10 to 100 mg/kg 
or parenterally in doses of S to 25 mg/kg to .animals, for 
example to hamsters which have been experimentally infested 
with Necator americanus or Ancilostoma ceylanicum or to dogs 
which have become naturally infested with Ancylostoma caninum, 
the novel compounds eliminate the corresponding worms. 

The novel compounds mentioned are suitable as agents 
having an anthelmintic action, especially as agents against 
hookworm. 

Compounds of the formula I which are of particular 
interest in this invention are those in which R1 denotes 
lower alkyl, for example methyl or ethyl, Rz denotes lower 
alkyl, for example methyl or ethyl, R3 denotes hydrogen and 
R4 denotes lower alkyl, for example methyl, ethyl, ~-propyl, 
isopropyl, n-butyl or isobutyl, and their salts, especially 
pharmaceutically usable, non-toxic salts~ 

The compounds of the formula I described in the 
examples, a~d their salts, especially their pharmaceutically 
usable, non-toxic salts, are part~cularly to be mentioned. 

The novel benzimidazoles of the formula I. are 
obtained by ~ethods known per se. 

Thus, for ~xample, the novel benzimidazoles of the 
formula I can be obtained by reacting a substituted o­
phenylenediamine derivative of the formula II 

Ri 

R, ·· 11--(C-((NH2 
"A. )-II I 

N S 
/ O NH 

1{4 . i 

(II) 
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in which Rz, R3 and R4 have the meanings indicated under 

formula I, or a salt thereof~ with a compound of the 

formula III 
Rx 

" 
(I I I) 

N-COOR1 

/ 
R, 

in which Rx denotes hydrogen or the· COOR1 group and Ry de­

notes the cyano group, ·or Rx and Ry taken together denote a 

disubstituted methylene group of the formula 

RI 

" C= 
/ 

R~ 

in which Rz1 denotes an alkylthio or arylthio group and Rz2 

denotes an alkylthio or arylthio group, an amino group or the 

NHCOOR1 group, and, if desired, ~arrying out additional pro­

cess steps. 

The compounds of the formula III which are used in 

the process described are, for example, compounds of the 

type having the formulae NC-NH-COOR1, NC-NCCOOR1>z, 

Alk-S 

NC-NH-COOR1 " C=N-COOR, 
/" 

H2N 

Alk-S N-COOR1 " ~· c 
I 
NH-COOR, 

or 

Alk-S 

" C==N-COOR1 

/ . 

Alk-S 

Compounds of the formula III are obtained by acylat­

ing the corresponding cyanamides or i~othiourea compounds 

with a compound which donates the group COOR1. For example, 

monoacylated S-lower alkyl-isothioureas or diacylated s­
lower alkyl-isothioureas in which the acyl radical denotes 
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a COOR1 group can be obtained by reacting S-lower alkyl­

isothjoureas with one 6r two equi~alents of a suitable 

. halogenoformate Hal-COOR1 in a cooled aqueous or alcoholic 
medium, if necessary in the presence of a base. If desired, 

·the corresponding reaction mixture can also be obtained in 

situ in that reaction medium.in which the subsequent reac­
tion with the corresponding thiazolyl-o-phenylenediamine 

derivative or salt takes place. Thus, for example, either 
monosubstituted ot disubstituted derivatives of the formulae 

H-N=C-NH-COOR, or R,OOC--N=C-NH-COOR, 
I · I 
S - Alkyl S-Alkyl 

in which R1 has the meaning indicated above, are obtained by 

t~eating an S-lower alkyl-isothiourea with a compound of the 
formula Cl-COOR1. 

In a typical reaction for the process described for 
the preparation of compounds of the formula I, hydrohalide 

salts of o-phenylenediamine compounds of the formula 11 are 
reacted with one equivalent or with two equivalents of a 

monoacyl- or S-diacyl-lower alkyl-isothiourea compound, in 
which acyl denotes a COOR1 group, in aqueous solution in 
the presence ~f an acid-binding agent, for example.sodium 
acetate, at a temperature of 30°c to 200°c and a pH value 

of 4-6. The reaction of an alkyl Cbis-Calkylthio or aryl­
thio>-methylenel-aminoformate with a co~pound of the formula 

II takes place with heating in an inert solvent, for example 
tetrahydrofuran or dioxane. 

In a further process variant, o-phenylenediamine 
derivatives of the formula II can be reacted with a mono- or 

bis-CN-R10C)-cjanamide in an aqueous or alcoholic solution 
at a temperature of 30°c to 200°c and a pH value of 4-9. 

According to a 
mula ·I are obtained by 

R1 

second process, compounds of the for­
reacting a compound of the formula IV 

N-/'I 
R1 . 11 Lctr·~ N 
"A/ II I II 

N S O ~ /' 
/ N 'NH2 

·~ H 
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·in which Rz has the meanings indicated above and R3 and R4 

have the meanings mentioned above with the exception of 

hydrogen, with a compound of the formula V 

Hal - CO - X CV> 

in which X denotes a halogen atom or the group -OR1, and, 

if appropriate, if a compound of the formula V is used in 

which X denotes. halogen, replacing the halogen atom in the 

resulting halogenocarbonylami~o compound of the formula VI 

(VI) 

by the group -OR1, and, if desi~ed, carrying out additional 

process steps. 

The compounds of the. formula V used for the reaction 

described are preferably alkyl halogenoformates, especially 

l·ower alkyl chloroformates. The reaction of th~ aminobenzi­

midazole derivative of the formula IV with a lower alkyl 

chloroformate takes place under the conditions customary for 

this reaction, i.e. in the presence of a suitable acid­

binding agent, such as, for example of an organic or inor­

ganic base, and of a suitable solvent. The reaction is pref­

erably carried out with heating at a temperature of so 0 c and 

(sic) the reflux temperature. 

However, the reaction described can also be carried 

out i~ two steps using a dihalide of carbonic acid, prefer­

ably using the dichloride Cphosgene>, and subsequently_ re­

acting the product with an alcohol to give the carbamate. 

According to a third process, compounds of the 

general formula I are obtained by treating compounds of the 

general formula VII 
1(1 

R, y--( c-(r~' . 
' A J-,1 I s--101., 

N S I. J 
/ 

0 VN~ 
R... . ·. NHCOOR1 

( \' ll.1 
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in which R1, Rz, R3 and R4 have the mean;ngs ;ndicated 

above and n denotes the symbol 0 br the ;nteger 1, with an 

ac;d and, if des;r~d, ·carrying out add;t;onal process steps. 

The ac;d used is preferably a mineral acid, for 

example sulfuric acid or a hydro~en halide acid, for example 

hydrochloric ac;d. 

The conversion of a compound of the formula VII by 

treatment with a mineral acid is preferably effected at 

elevated temperature, i.e. at about so 0 c up to the reflux 

temperature, and,· depending on the value of the symbol n 1 

the benzimidazole ring is formed by the detaching of a sul­

fur atom or of sulfur monoxide. 

Compounds of the general formula I are also ob­

tained by a further process, by cyclizing an o~aminothio­

allophanate of the formula VIII 

Rt 

N--(
1 

NH2 

R\._ A )-c-oc-r~ I . . 
N S ~ ~ . 

/ O NH-C-NH-COOR1 
R~ . . II . 

( VllIJ 

s 
·in which R1, Rz, R3 and R4 have the meanings defined under 

formula I, in the presence of an acid, preferably a mineral 

acid, and, if desired, carrying out add;tional process steps. 

The cyclization of an o-aminothioallophanate of the 

geReral formula VIII to a benzim;dazole der;vat;ve of the 

formula I is, if necessary, carried o~t at elevated tempera­

ture, for example by heating under reflux in an aqueous min­

eral acid. The aqueous mineral acid used is, for e~ample, 

dilute hydrochloric acid. 

The compounds, according to the ;nvention, of the 

formula I in which one of the radicals R3 and R4 denotes hy­

drogen and the other has the meaning defined for R3 or R4 

can be prepared by a furthe~ process, by detaching the amino 

protective group in compounds of the formula 
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<IX) 

Csic) 

in which R1 and R2 have the meanings mentioned above and 

one of the two substituents R3' and R4' is hydrogen or has 
the meaning defined for R3 or R4 and the other denotes an 
amino protective group, and, if de~ired, carrying out ad­
ditional process steps. 

Protettive groups R3' and ~4' can be d~tached, for 
example, by means of solvolysis or by reduction. Such 

gr~ups are in particular acyl radicals, especially of car­
bonic acid half-esters. 

Amino protective groups R3' and R4' are, for example, 
2-halogeno-lower alkoxycarbonyl groups, for example the 2,2,2·· 

trichloroethoxycarbonyl group or the 2-iod~ethoxycarbonyl 

group, which are detached by reduction by treatment with a 

metal or a corresponding metal salt, for example by treat­
ment with zinc in aqueous acetic acid or by treatment with 

a chromium-II salt, for example chromium-II chloride or 
chromium-II acetate. 

Further amino protective groups are suitable lower 
alkoxycarbonyl groups, such as tert.-butoxycarbonyl~ which 

are detachable by acidolysis, for example by treatment with 
trifluoroacetic acid. 

A further detachable amino protective group is an 
ethoxyc.arbonyl group which in the S-position carr.ies a silyl 

group substitute~ by three hydrocarbon radicals, such as a 
triphenylsilyl, dimethyl-butyl-silyl or, in particular, a 

trimethylsilyl group. A S-Ctri-lower alkylsilyl>-ethoxy­
carbonyl group of this type together with the amino group to 

be protected forms a corresponding S-tri~lower alkylsilyl­
ethoxycarbonylamino group, which can be detached under mild 

c~nditions by the action of fluoride ions. Reagents which 
can be used as fluoride ion donors are, for example, f luor-
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ides of quaternary organic bas~s, such as tetraethylammonium 

fluoride. 

A further group suitable as an amino protective 

group of this type is a benzyloxycarbonyl group, which can 
be substituted by a ~it~o group, such as for example a p­

nitrobenzyloxycarbonyl group, which can be detached by 
means of hydrogen in the presence of palladium-on-charcoal 

as the catalyst or, if it is suitably substituted by nitro, 
by treatment with zinc and acetic acid. 

A condition which must be observed is that only 
those amino protective groups which are selectively detach­

able whilst retaining the carbamate radical -NHCOOR1 are 

suitable as amino protective groups R3' and R4'· Further­
more, the keto group present should not be reduced. 

The processes described can be carried out in the 

conventional manner at room temperature, with c~oling or 
warm{ng, under normai pressure or elevated pressure and, 

if necessary, in the presence or absence of a diluent, cat­
alyst or condensing agent. If necessary, the reactions can 

also be carried out in the atm~sphere of an inert gas, for 
example nitrogen. 

In resulting compounds, substituents can be intro­
duced, modified or detached, within the scope of the defin­

ition of the ~nd products. 
Depending on the process conditions and the start­

ing materials, the end products are obtained in the free 
form or in the form of their salts, especially acid addition 

salts, ~hich are also included in the invention. The acid 
addition salts ·of the novel compounds can be c9nverted to the 

free compound in a manner known per se, for example with 
basic agents,·such as alkalis or ion exchangers. On the 

other hand, the resulting free bases can form salts with 
organic or inorganic acids. Acids used to prepare acid ad­

dition salts are in particular those which are suitable for 
forming therapeutically us~ble salts. Examples of such acids 

·are: hydrogen halide acids, sulfuric acids, phosphoric acids, 
ni.tric acid, perc~loric acid and aliphatic, alicyclic, arom-
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atic, or heterocyclic carboxylic or sulfonic acids, such as 

for~ic ~cid, acetic acid, ~ropionic acid, succin~c acid, gly­
collic acid, lactic acid, malic acid, tartaric acid, citric 

acid, ascorbic acid, maleic acid, hydroxymaleic acid or pyru­
vic acid; phenylacetic acid, benzoic acid, p-aminobenzoic 

acid, anthranilic acid, p-hydroxybenzoic acid, salicylic 
acid or p-aminosalicylic acid, embonic acid, methanesulfonic 

acid, ethanes~lfonic acid, hydroxyethanesulfonic acid or 
ethylenesulfonic acid; a halogenobenzenesulfonic acid, tol­

uenesulfonic acid, naphthalenesulfo~ic acid or sulfanilic 
acid; and methionine, trypthophan Csic>, lysine or arginine. 

These or other salts of the novel compounds, such as 
for example the picrates, can also be used to purify the re­

sulting free bases, by converting the free bases to salts, 
separatihg these off and liberating the bases again from the 

salts. Because of the close relationship between the novel 
compounds in the free form and in the form of their salts, 

what is stated above and below in respect of the free com­
pounds also applies by analogy and where a~propriate to the 

corresponding salts. 
The starting materials are known or, if they are 

novel, can be prepared by methods known per se. 
Starting compounds of the formula II can be pre­

pared by a s~quence of known reaction steps using a 4-halo­
g~no-3-nitro-acetophenone as the starti~g material. Bromin­

ation of the active methylene group of the acetyl radical 
yields a compound of the formula X, which by reaction with 

a thiourea derivative of the formula XI 
RJ 

/ 
R1 N=C. 

".. I ".. 
N-C OC2H5 

/ ' R. S 

+ 

.BrCH1-COvyNO, 

. ~ 
Hal 

tXl> CX> 
yields ~ compound of the formula XII 
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in which R2, R3 and R4 have the meanings indicated under 
formula I and Hal denotes a halogen atom. 

IXIIJ 

The reaction of a compound of the formula XII ob­
tained in this way with aqueous or alcoholic ammonia, if 
necessary with the use of pressu~e and a cataly~t, such as 
for example ethylene glycol, yields a nitroaniline of the 
formula XIII 

(XJllJ 

from which, in turn, the o-phenylenediamine derivative of the 
formula II, which is used as the starting material in the 
first process, is obtained by reduction using a suitable 
reducing agent. 

The reduction of the aromatic nitro compound of the 
formula XII! is effected in a manner known per se, by hydro­
genation in ·the presence of a palladium-on-charcoal catalyst 
in a suitable solvent. This reduction can also be carried 
out by a chemical route, fo~ example using metals, for 
example zinc, in the pres~nce of acids, p~eferably mineral 
acids, such as 1or example hydrochloric a~id, or alkane­
carboxyl ic acids, such as for example· acetic acid or tri­
fluoroacetic acid. In specific cases glacial acetic acid 
can also be used. 

The bis-Calkylthio-. or -arylthio>-methylenamino­
formates of the formula 

·~8 
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RI 

".... 

R~ 

C=N-COOR1 /" ... 

which are used in the first process and in which Rz1 and 

R2
2 denote an al~ylthio or arylthio group are prepared by 

reacting a bis-Calkylthio- or. -arylthio>-methylenamine 

with a halogenoformate, especially with a chloroformate. 

The mono-acylated or bis-acylat~d S-lower alkylisothioureas 

of the formula 

Al~-S 

"' C=N-COOR 1 

Alk-S N-COOR 1 " / or .. C 
/ 

H1N 
I 
NH-COOR, 

which are also used in the first process and have already 
been·described briefly above are prepared by ac~lating s­
lower alkyl-isothioureas with a chlor~formate in a suitable 
solvent, such as for example water, and then treating the 

product with a base, such as for example an aqueous alkali. 
The starting compounds used for.this reaction are prepared 

and at the same time used in situ for the reaction. 
The cyanamides of the formula NC-NH-COOR1 mentioned 

in the process can be obtained by reacting cyanamide with a 
suitable halogenoformate, such as for example a chloroformate. 

The starting compounds of the formula IV used in the 
second process can be obtained by reacting a eyanogen halide, 

especially cyanogen bromide, with an o-phenylenediamine de­
rivative of the formula II, as describ•d in the literature 

CJ.Am.Chem.Soc. 69, 2459 [1947l>. 
The starting compounds of the formula VII which are 

used in the third process are obtained, in t~rn, by treating 
o-aminothioallophanic acid of the formula VIII with an oxid­

izing agent, for example a halogen.gas, especially bromine. 
Subsequent tre~tment with a ~eracid yields compounds of the 

formula VII in which the symbol n denotes an integer 1. 
The o-amino-thioallophanic acid ester of the formula 

49 
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VIII which is used in the fourth process is prepared by re­

acting an o-amino-phenylenediamin~ compound of the ·formula 
II with an isothiocya~ic acid derivative of the formula SCN­

COOR1- The reaction is preferably carried out in a solvent 
-which releases protons, such as for example an acid, if 

necessary .with the application of heat. 
The starting compounds of the formula IX used in the 

fifth process are prepared by reacting a Modified o-phenyl­
enediamine compound of the formula Ila 

R1 N:-1 · NHi R) Jt . C« 
"-./, I\ I 

N S · ~ 
/ O NH1 

(1\a) 

R~ 

in wh~ch one of the substituents R1 3 and R'4 denotes hydrogen 
and the other denotes a detachable amino protective group, 

with a compound of the formula Ill 

R, 
~ . 

N-COOR1. 

/ 
R, 

in which R1, Rx and Ry have the meanings mentioned above. 
Starting compounds of the formula Ila are prepared anal­
ogously to compounds of the formula II. 

The invention also comprises therapeutic compo­
sitions of sub~tances such as, for example, pharmaceutical 

formulations which consist of an anthelmintically active 
amount of the compounds of the general formula I, 9r an acid 

. addition salt, and a pharmacologically acceptable solid 
carrier or liquid diluent, and their use for the production 

of pharmaceutical formulations. 
The pharmaceutical formulations according to the 

invention contain at least ~ne co~pound of the general for­
mula I, or a salt thereof, as the active ingredient, together 

with a conventional pharmaceutical carrier. The nature of 
the carriers largely.depends on the field of application. 

50 
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The pharmaceutical compositions of substances according to 
the ·i~vention, which_ to~tain compounds of the formula I as 
active ingredients, can be administered orally, parenterally 
or rectally. 

Formulations suitable for the oral treatment of par­
asitic infections of the gastrointestinal tract, of the liver 
and of other organs are, in particular, solid dosage unit 
forms, such as tablets, coated tablets and capsules, which 
preferably contain between 10 and 90% of an active ingredient 

of the general formula I, or of a salt, in order to enable 
daily doses of between 1.5 and 100 mg/kg to be administered 
to warm-blooded animals. To prepare tablets and coated tab­
let cores, the compounds of the general formula I ar, com­
bined with solid, pulverulent carriers, such as lactose, 
sucrose, sorbitol, maize starch, potato starch or amylo­
p~ctin, cellulose derivatives or gelatine, prefe,ably with 
the addition of lubrica~ts, such as magnesium stearate or 
calcium stearate, or polyethylene glycols of s~itable mol­
ecular weight. Coated tablet cores are subsequently coated 
with, for example, c~ncentrated sugar solutions, which can 
additionally contain, ·for example, gum arabic, talc and/or 
titanium dioxide, or with a lacquer which is dissolved in 
readily volatile organic solvents or· solvent mixtures. 
Colorants can be added to these coatings, for example. to 
distinguish different doses of active ingredient. Soft 
gelatine capsules and other sealed capsules consist, for 
example, of a mixture of gelatine and glycerol and can con­
tain, for example, mixtures of a compound of the formula I 
with polyethylene glycol. Dry-filled ~apsules contain, for 
example, granules of an active in~redient with solid, pul­
verulent carriers, for example lactose, sucrose, sorbitol 
or mannitol; starches, such as potato·starch, maize starch 
or amylopectin,_ cellulose derivat-ives and gelatine as _well 
as magnesium stearate or stearic acid. 

Suitable dosage unit forms for rectal administrat;on 
are, for example, suppositories, which consist of a combin­
ation of an active ingredient with a supposi~ory base based 

51 
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on natural or synthetic triglycerides (for example cacao 

butte~>, poly~thylene glycols or s~itable higher fatty 
alcohols, and gelatine rectal capsules which contain a 

combination of the active ingredient with polyethylene 
glycols. 

Ampoule solutions for parenteral, and in particular 
intramuscular or intr~venous, administration contain a com­

pound of the formula I or a .salt thereof in a concentration 
of preferably 0.5 to 5% in the form of an aqueous disper­

sion, prepared with the aid of conventional solubilizing 
agents and/or emulsifiers and als6, if necessary, stabiliz­

ers, or preferably contain ari aqueous solution of a pharma­
ceut ic~lly acceptable, water-soluble acid addition salt of 

a compound of the general formula I. 
For liquids to be taken orally, such as syr~ps and 

elixirs, the concentration of the active ingredient is so 
chosen that an individual dose can be measured out easily, 

for example as the contents of a teaspoon or of a measuring 
spoon, for example a 5 ml measuring spoon, or as a multiple 
of these· volumes. 

The following examples a) to e> will serve to il­

lustrate_ the preparation of so~e typical ~dministration 
forms, but in no way represent the only embodiments of such 

forms. 
a) 250.0 g of active ingredient are mixed with 550.0 g 

of lactose and 292.0 g of potato starch and the mixture is 
moistened with an alcoholic solution of 8 g of gelatine and 
granulated thr~ugh a sieve. After drying, 60.U g of talc, 
10.0 g of magnesium stearate aod 20.0 g of colloidal silica 

are mixed in and the mixture is compressed to 10,000 tablets 
each weighing 125 mg and containing 25 mg of active ingred­

ient; if desired, the tablets can be provided with breaking 
notches· for finer adjustment of the dosage. 

b) Granules are prepared from 100.0 g of active in­
gredient, 379.0 g of lact~se and an alcoholic solution of 

6.0 g of gelatine and, after drying, these are mixed with 
10.0 g of colloidal silica, 40.0 g of talc, 60.0 g of 
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potato starch and 5.0 g of magnesium stearate and the mix­

ture is compressed to 10,000 sugar-coate~ tablet cores. 
These are then coated with a concentrated syrup of 533.5 g 

of crystalline sucrose, 20.0 g of shellac 75.0 g of gum ara­
bic, 250.0 g of talc, 20.0 g of colloidal silica and 1.5 g 

of a colorant and dried. The resulting coated tablets each 
weigh 150 mg and each contain 10 mg of active ingredient. 

c) 25.0 g of active ingredient and 1,975 g of finely 
ground suppository base (for example cacao butter) are mixed 

thoroughly and the mixture is then melted. 1,000 2.0 g sup­
positories are cast from the melt, -which is kept homogeneous 
by stirring. Each suppository contains 25 mg of active in­
gredient. 

d) To prepare a syrup containing 0.25% of active in­
gredient, 1.5 litres of glycerol, 42 g of methyl p-hydroxy­

herizoate, 18 g of n-prOpyl p-hydroxybenzoate and, with gentle 
warming, 25.0 g of active ingredient are dissolved in 3 

litres of disti.lled water, 4 litres of 70% sorbitol solution, 
1,000 g of crystalline sucrose, 350 g of glucose and an 
aroma substance, for example 250 g of "Orange Peel Soluble 
Fluid" from Eli Lilly and Co., Indianapolis, or 5 g of nat­

ural lemon flavouring and 5 g· of "half and half" essence, 
both from Haarmann and Reimer, Holzminden, Germany, are 

added, the r~sulting solut~on is filtered and the filtrate 
is made up to 10 litres with distilled water. 

e) To prepare a drip solution containing 1.5% of 
active ingredient, 150.0 ~ of active ingredient and 30 g of 

sodium cyclamate are dissolved in a mixture of 4 litres of 
ethanol (96%) and 1 litre of proptlene glycol. A mixture of 

3.5.litres of 70% sorbitol solution and 1 litre of water is 
prepared separately and added to the above solution of active 

ingredient. A flavouring substance, for example 5 g of cough 

sweet flavouring or 30 g of -Grapefruit Essence, both from 

Haarmann and Reimer, Holzminden, Germany, is then added and 
the whole is mixed well and filtered and the filtrate is 

m~de up to 10 litres with distilled water. 
The following examples illustrate the preparation 
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of the novel compounds of the general formula l but are not 

intended to restrict the scope of the invention in any way. 
The ·temperatures are ~iven in degrees centigrade. 

Example 1 
The "reagent" is prepared in situ as follows: a mix­

ture of 4.2 g of 5-methyl-isothiourea (sic> sulfate and 5 ml 
of water is cooled to o-2°c with stirring and is treated at 

this temperature with 3.2 g of ethyl chloroformate, which is 
added dropwise in the course of 10 minutes. The reaction 

mixture is stirred for 15 minutes at the indicated tempera­
ture and then treated with 5-6 ml of a 25% aqueous sodium 

hydroxide solution until a pH value of 7.5-8 is obtained, 
the temperature being kept below s0

• The mixture is stirred 

at this temperature for 15 minutes and then treated at 0-2° 
with 2 ml of glacial acetic acid, which is added dropwise, 

the pH value being brought to 5-5.5. 

A solution of 4 g of 1,2-diamino-4-C4-methyl-2-

methylamino-S-thiazoloyl)-benzene in 150 ml of methanol is 
added all at once to the above reagent mixture. The reaction 

mixture is refluxed for 2 h~urs, with stirring, cooled to o0 

and filtered and the material on the filter is washed with 

50% aqueous methanol. The resulting solid material is puri­
fied by dissolving in twice normal hydrochloric acid and 

precipitating with ammonia and finally is washed with watE~r, 

yielding 2-carboethoxyamino~SC6>-C4-methyt-2~methylamino-5-

thiazoloyl )-benz imidazole of the formula 

which melts at 280-285° with decomposition. 

The starting material for the above synthesis is 
prepared as fo(lows: A m~xt~re of 17 g of ethyl imidoacetate 

and 14 g of methyl isothiocyanate is warmed on a water bath 
for l hours an~ cooled and the adduct is used as such in the 
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next process step. 

A solution of 30 g of the above adduct in 300 ml 
of i s op r op an o l i s re fl u x e d w i th 3 3 g of 4-c h l o r o-·3-n i t r o ·· 

phenacyl bromide. After cooling, the s~lid material is fil­
tered off and rendered basic with sodium hydroxide, the mix­

ture is filtered and the material on the filter is washed 

with water and recrystallized from aqueous acetic acid, 

yielding 4-chloro-3-nitro-1-(4-methyl-2-methylamino-S-
th iazoloyl )-benzene, which melts at 230-232°. 

A mixture of 4 g of the above chlorine compound and 
40 ml of an alcoholic am~onia solution, which contains 0.2 ml 

of ethylene glycol, is heated in a bomb tube for 16 hours at 

130°, cooled and filtered and the residue is washed with 

water. The solid material is recrystallized from aqueous 
acetic acid, yielding 1-amino-2-nitro-4-C4-methyl-2-methyl­

amino-S-thiazoloyl>-benzene, which melts at 260-261° with 
decomposition. 

A mixture of 40 g of stannous chloride dihydrate 
in 150 ml of acetic acid i~ saturated with dry hydrogen 

chloride gas and the above nitro compound is then added in 
small portions, with stirring. lhe solution is stirred at 

30° for ~ further 2 hours and the solvent is then evapor­
ated off in vacuo. The residue is rendered basic with 50% 

aqueous potassium hydroxide solution and the mixture is 
filtered. The residue is extracted with.hot methanol, the 

solvent is eva~orated off and the residue is digested with 
isopropanol. The product is recrystallized from methanol, 
yielding 1,2-diamino-4~(4-methyl-2-methylamino-S-thi~zoloyl)­
benzene in the form of.a hygroscopic solid_ material which 

melts at 115-125°. 
Exam'"le 2 

The reagent is prepared in situ analogously to 
Example 1, using 4.5 g-of 5-methyl-isothioorea Csic) sulfate 

arid 3.5 g of ethyl chloroformate a~ the starting materials. 
A solution of 4.5 g of 1,2-diamino-4~(4-methyl-2-ethylamino­

S-thi~zoloyl)-benzene in 100 ml of methanol is added to the 
resulting solution and the mixture is refluxed for 2 hours. 

53 
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The reaction mixture is left to stand overnight at 30° and 
the resulting solid material is filtered off, washed with hot 
methanol and purified by dissolving in twice normal hydro­
chloric acid and precipitating with ammonia, yielding 2-
carboethoxy-5(6)-(4-methyl-2-ethylami~o-5-thiazoloyl)-ben­

zimidazole (sic>, which melts at 250-255° Cde~omposition>. 
The starting material is prepared as follows: a mix­

ture of 20 g of ethyl imidoacetate and 20 g of ethyl isothio­
cyanate is warmed for 2 hours, with stirring. A mixture of 
35 g of the resulting crude adduct and 56 g of 4-chloro-3-
nitro-phenacyl bromide in 300 ml of isopropanol is refluxed 
for 2 hours and worked up analogously to Example 1, yielding 
4-chloro-3-nitro-1-C4-methyl-2-ethylamino-5-thia-zoloyl)­
benzene, which melts at 195°. 

A mixture of 4 g of the above chlorine compound and 
0.4 g of ethylene glycol in 40 ml of alcoholic ammonia sol­
ution is heated at 1oo0 in a bomb tube for 16 hours, cooled 
and filtered and the residue is washed with water and re­
crystallized from aqueous acetic acid, yielding 1-amino-2-
nitro-4-C4-methyl-2-ethylamino-5-thiazoloyl)-benzene, which 
melts at 220-225° (decomposition>. 

9 g of the above nitro compound are reduced with 45 g 
of stannous chlo~ide in 150 ml of acetic acid and the reac­
tion mixture is worked up analogously to Example ~, yielding 
~rude 1,2-diamino-4-C4-methyl-2-ethylamino-5-thi~zolyl)­

benzene Csic), which melts at 185-225°. 
Example 3 

The reagent is prepar~d in situ analogously to 
E~ample 1, using 8.$ g of s-methyl-isothiourea sulfate and 
6.5 g of ethyl chlo~oformate as the starting materials. A 
solution of 9 g of 1,2-diamino-4-C4-methyl-2-n-butylamino-
5-thiazoloyl )-benzene in 100 ml of methanol is added to the 
solution and the mi~ture is refluxed for 4 hours. After 
cooling, the precipitate is filtered off, washed with hot 
methanol and purified by dissolving in 2-normal hydrochloric 
acid and precipitating with ammonia, yielding 2-carboethoxy­
amino~5C6)-C4-methyl-2-n-butylamino-5-thiazoloyl)-benzimid-



------------------------------~----,----··-·--···-·-· -···---

.\.._) 

v 

- 20 - 0,008,047 

azole hemihydrate, which melts at 208-212° Cdeco~position). 
The a~hydrous ~roduct is prepared by washing with hot meth­
anol and drying. Melting point 229-233°. 

The base is converted to the hydrochloride by treat­
ing with ethanolic hydrogen chloride ~nd evaporating. A sol­
ution of 4.7 g of this hydrochloride in water is treated with 
a solution of 4.3 g of disodium pamoate in 20 ml of water. 
The resulting precipitate is filtered off, washed with water 
a~d dri~d, yielding the corresponding pamoate, which melts 
at 240-245° (decomposition>. 

ihe star~ing material.is prepared as follows: 15 g 
·of ethyl imidoacetate are reacted with 20 g of n~butyl iso­
thiocyanate at 60° for 2 hours. A mixture of 10 g of the 
resulting adduct and 15 g of 4-chloro-3-nitro-phenacyl bro­
mide in 100 ml of isopropanol is refluxed for 2 hours and 
evaporated, water is added to the residue and the resulting 
mixture is worked up analogously to Example 1, yielding 4-
chloro-3-nitro-1-C4-methyl-2-n-butylamino-5-th iazoloyl)­
benzene, which melts at 125-128°. 

The same compound is also prepared as follows: 11.5 g 
of n-butyl isothiocyanate are added to 11.4 g of N,N­
diethyl-acetamidine, whereupon the mixttire becomes exother­
mic. The mixture is left to stand for 1 hour at 60° and the 
resulting adduct is used in the following experiment. A 
mixture of 22.9 g of the crude product and 27.9 g of 4-
chloro-3-nitro-phenacyl bromide in 200 ml of isopropanol is 
refluxed for 2 hours. The solution is worked up as described 
above, yielding 4-chloro-3-nitro-1-(4-methyl-2-n-butylamino-
5-th iazoloyl )-benJene. 

A solution of 30 g of the Last-mentioned compo~nd in 
300 ml of alcoholic ammonia is heate~ at 100° in a bomb tube 
for 20 hours, cooled and filtered and the material on the 
filter is washed with water, yielding 1-amino-2-nitro-4-·(4-
methyl-2-n-butylamino-5-thiazoloyl)-benzene, which melts at 
200-205°. 

50 g of the above nitro compound are added in por­
t ions in the course of 20-30 minute~ to a solution of 250 g 
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of stannous chloride dihydrate in 500 ml of concentrated 

hydrochloric acid, with stirring. The sQlution is stirred 
overnight at 30° and then e~aporated in vacuo. The residue 

is dissolved in a minimal amount of water and the solution 
is cooled and rendered basic with potassium hydroxide. The 

resulting precipitate is filtered off, washed with water and 

extracted with hot ethyl acetate. the extract is concen­

trated, treated with ether, cooled and filtered, yielding 
1,2-diamino-4-C4-methyl-2-n-butylam-ino-5-thiazoloyl)-benzene, 

which melts at 127-130°. 
Example 4 

7 g of 1-amino-2-nitro-4-C4-methyl-2-isobutyl-amino­
S-thiazoloyl)-benzene are reduced with 40 g of stannous 

chloride in 150 ml of acetic acid analogously to Example 1. 
Oily 1,2-diamino-4-C4-methyl-2-isobutylamino-S-thiaz~loyl)­

benzene is obtained and this is used in the following ste~. 

A solution of 3 g of the above diamine in 30 ml of 

methanol is added to a reagent solution which has been pre­
pared beforehand <analogously to E~ample 1> from 2.8 g of s­
methyl-isothiourea sulfate apd 2.2 g of ethyl chloroformate. 
The solution is stirred and refluxed for 3 hours. The meth­

anol is distilled off and replaced by 50 ml of water and the 
reaction mixture is refluxed for 2 hours. The solution is 

cooled and filtered and the residue is washed with water and 
recrystallized from methanol, yielding 2-carboethoxyamino-5-
C6>-C4-m~thyl-2-isobutylamino-5-thiazoloyl)-benzim~dazole 

hemihydrate, which melts at· 178-180° (decomposition>. 

The starting material is prepared as follows: a 
mixture of 8.7.g of.ethyl imidoa~etate and 11.S g of iso­

butyl isothiocyanate is kept at 60° for 4 hours. A mixture 
of 20 g of the resulting crude adduct and 26.8 g of 4-

chloro-3-nitro-phenacyl bromide in 150 ml of isopropanol is 
refluxed for 2-hours and the solvent is evaporated. The 

residue is rendered b~si·c with sodium bicarbonate solution 
and extracted with ethyl acetate. The extract is dried and 

evaporated. The residue is recrystallized from a mixture 
of ethyl acetate ~nd hexane, ·yielding 4-chloro-3-nitro-1-
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C4-~ethyl-2-isobutylamino-S-thiazoloyl)-benze~e, which melts 

at 138-142°. 
A solution of ·9 g of the above chlorine compound in 

· 150 ml of ethanolic a~monia is heated at 120° in a bomb tube . 
. for 12 hours and cooled, and the solvent is ev~porated. 

Water is added t~ the residue, the mixture is filtered and 
the residue is dried, yielding 1-amirio-2-nitro-4-C4-methyl-2-

isobutylamino-5-~hiazol~yl)-benzene, which melts at 210-215°. 
Example 5 

5~5 g of 1-amino-2-nitro-4-C4-me~hyl-Z-n-pentyl­
amino-5-thiazoloyl)-benzene are reduced· with ZS g of stan­
nol Csic) chloride in 100 ml of acetic acid, analogously to 
Example 1. The resulting rubber-like diamine is employed 

in the subsequent cyclization. 
A solution of 3.8 g of ·the above diamine in 50 ml 

of methanol is added to a r~agent solution which has been 
prepared befor,hand (analogously to Example 1> from 3.4 g of 
S-methyl-isothiourea sulfate and Z.7· g of ethyl chloro­
formate. The solution is stirred and refluxed for 3 hours. 
The methanol is distilled off and replaced by 50 ml of water 
and the reaction mixture is refluxed for 2 hours. The sol­
ution is cooled·and filtered.and the residue is washed with 
water and recrystallized from aqueous acetic acid, yielding 
2-carboethoxyamino-SC6>-C4-m~thyl-2-n-pentylamino-5-thiazol­

oyl )-benzimidazole, which melts at 220-224°. 
The starting material is prepared as follows: a 

mixture of 8.7 g of ethyl imidoacetate and 12.9 g of n­

pentyl isothiocyanate is kept at 60° for 4 _hours. A mix­
ture of 21 g of the resulting cr~de adduct with 27 g of 4-

chtoro-3-nitro-phenacyl bromide in 150 ml of ·isopropanol is 
refluxed for 2 hours and the solvent is evaporated. The 

product is rendered basic with sodium bicarbonate~ extracted 
with ethyl acetate and recrystallized from a mi.xture of ethyl 

acetate and hexane, yielding 4-chloro-3-nitro-1-C4-methyl-2-
n-pentylamino-5-thiazoloyl )-benzene, which melts at 99•104°. 

A solution of 9 g of the above chlorine compound in 
150 ml of ethanoli~ ammonia is heated at 80° in a bomb tube 
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for 24 hours and cooled and the solverit is evaporated off. 

Water is added to the resi~ue, the mixtur~ is filtered and 
the matedal on the f'ilter is dried and recrystallized fr·om 

an ethyl acetate/hexane mixture, yielding 1-amino-2-nitro-4-
C4-methyl-2-n-pentylamino-S-thiazoloyl >~benzene, which melts 

at 165-169°. 
Example 6 

The reagent is prepared analogously to Example 1, 
using 1.4 g of S-methyl-isothiourea sulfate and 1.2 g of 

ethyl chloroformate as the starting materials. A solution 
of 1.8 g of 1,2-diamino-4-C4-methyl-2-allylamino-5-thiazol­

oyl)-benzene dihydrochloride in 20 ml of water and then a 
solution of 1.4 g of sodium acetate trihydrate in 4 ml of 

water are added to the resulting solution. The reaction· 
mixture is reiluxed for 2 hours, cooled and filtered. The 
re s u l t i n g p r·e c i p i t a t e i s w a s he d w i th w a t e r and t h en w i t h 
hot methanol. The product is purified by dissolving.in 

twice normal hydrochloric acid and precipitating with ammo­

nia, yielding 2-carboethoxyamino-5C6>-C4-methyl-2-allyl­

amino-5-thiazoloyl )-benzimidazole, which melts at 210-219° 
.c de c om po s i t i on > • 

The starting material is prepared as follows: a 
mixture of 8.7 g of ethyl imidoacetate and 10 g of allyl 

isothiocyanate is k~pt at 60° for 4 hours. 10 g of the re­
sulting crude adduct and 15 g of 4-chloro-3-nitrophenacyl 
bromide in 80 ml of isopropanol are refluxed for 2 hours and 
the solvent is evaporated off. Th~ product is rendered 
basic and extracted with ethyl acetate. The solvent is 
evaporate~ off and the residue i~ recrystallized from a mix­

ture of e~hyl acetate and hexane, yielding 4-chloro-3-nitro-
1-C4-methyl-2-allylamino-5-thiazoloyl)-benzene, which melts 

at 154-156°. 
A· solution of 4.5 g of the above chlori~e compound 

in 200 ml of ethanolic ammonia is heated at 120° in a bomb 
tube for 12 hou~s, cooled and filtered. The residue is 

treated with water, dried and recryst~llized from aqueous 
acetic acid, yielding 1-amino-2-nitro-4-<4-methyl-2-allyl-

GO 
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amino-5-thiazoloyl)-benzene, which melts at 250-252°. 

1.5 g of the last-mentioned nitro compound is re­

duced analogously to Example· 1 with 8 g of stannous chloride 

dihydrate in 50 ml of acetic acid and yields 1,2-diamino-

4-C4-methyl-2-allylamino-5-thiazoloyl )-benzene, which is 

isolated in the form of the dihydrochloride. The product 

shrinks at 250° and does not melt up to 350°. 

Example 7 

2.8 g of 1-amino-2-nitro-4-C4-methyl~2-anilino-5-

thiazoloyl)-benzene are reduced analogously to Example 1 

with 15 g of stannous chloride in 60 ml of acetic acid 

and the resulting oily diamine is used in the subsequent 

cyclization. 

A solution of 2.8 g -0f the above diamine in 50 ml of 

methanol is added to a reagent solution which has been pre­

pared beforehand (analogously to Example 1) from 2.8 g of s­
methyl-isoth iourea sulfate and 2.2 g of ethyl chloroformate. 

The solution is stirred and refluxed for 3 hours. The re­

action mixture is cooled and filtere~ and the residue is 

washed with water and recrystallized from aqueous acetic 

acid, yielding 2-carbo~thoxyamino-5(6)-(4-methyl-2-anilino-

5-thiazoloyl}-benzimidazole, which melts at 250-255° (de­

composition). 

The starting material is prepared as follows: a 

mixture of 8.7 g of ethyl imidoacetate and 13.5 g of phenyl 

isothiocyanate is kept at 60° for one hour and triturated 

with hexane and the residue is filtered off. The adduct, 

which melts at 96-98°, is obtained. It is recrystallized 

f fom a mixture ~f ethyl acetate/hexane. 

10 g of the adduct and 13 g of 4~chloro-3-nitro­

phenacyl bromide in 100 ml of isopropanol are refluxed for 

Gi 

2 hours. The solvent is removed in vacu~ and the residue is 

rendered basic with sodium bicarbonate solution and extracted 

with ethyl acetate. The extract is· dried, conc~ntrated and 

treated with hexane, yielding 4-c~loro-3-nitro-1-C4-methyl-

2-anilino-5-thiazoloyl)-benzene, which melts at 162-165°. 

A solution of 3.5 g of the above chlorine cQmpound 
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in SO ml of ethanolic ammonia is heated at 80° in a bomb 

tube for 24 hours. The solution is cooled, concentrated to 
a small volume and filtered. The residue is washed with 

water and recrystalliz~d from aqueous acetic acid, yielding 
1-amino~2-nitro-4-C4-methyl-2-anilino-5-thiazoloyl)-benzene, 

which melts at 235-239°. 
Example 8 

The reagent is prepared in situ analogously to 
Example 1 but methyl chloroformate is used in place of ethyl 

chl6roformate: 8.4 g of s~methyl-isothiourea sulfate and 5.7 g 
of methyl chloroformate. 

A solution of 9.1 g of 1,2-diamino-4-C4-met~yl-2-
n-butylamino-5-thiazoloyl)-ben~ene Cwhich is prepared analo­

gously to Example 3) in 200 ml of methanol is added to the 
resulting solution and the mixtur~ is refluxed for 4 hours. 

After cooling, the prec·ipitate is filtered off, washed w·ith 
hot methanol and purified by dissolving in twice normal 

hydrochloric acid and precipitating with ammonia, yielding 

2-carbomethoxyamino-5-C6>-C4-methyl-2-n-butylamino-5-

th iazoloyl )-benzimidazole, which melts ~t 241-243° (decom­
position). 

Example 9 
The reagent is prepared in situ analogously to 

Example 1, using 1.7 g of S-methyl-isothiourea sulfate and 
1.4 g of ethyl chloroformate. First a s~lution of 2 g of 

1,2-diamino-4-C4-ethyl-2-methylamino-5-thiazoloyl)-benzene 
dihydrochloride in 20 ml of water and then a solution of 1.7 g 
·of sodium acetate trihydrate in 5 ~l of water are added to 
the .resulting solution. The reaction mixture is stirred and 

boil~~_under reflux for 2 hours, cooled and filtered. The 
residue is ·washed with water and then with hot methanol and 

purified by dissolving in twice normal ·hydrochloric acid and 
prec-ipitating with ammonia, yielding 2-carboethoxyamino-5C6>-

. . 

C4-ethyl-2-methylamino-5-thiazoloyl)-benzimidazole hemihyd-
rate, which melts at 204-208° (decomposition>. 

The starting material is prepared as follows: a mix­
ture of 12 g of ethyl imidopropionate and 8.4 g of methyl 
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.isothiocyanate is kept at 7~0 for 2 hours. 20.4 g of the 
resulting crude adduct and 30 g of 4-chloro-3-nitro-phenacyl 
bromide in 150 ml of isopropanol are refluxed for 2 hour!1 .and 
the solvent is evaporated off. The product is rendered basic 
and extracted with methylene chloride. The ext.ract is dried 
and evaporated and the residue is recrystallized from a mix­
ture of ethyl a~etate and hexane, yieldiTig 4-chloro-3-nitro-
1-C4-ethy(-2-methylamino-5-thiazoloyl )-benzene, which melts 
at 186-190°. 

A solution of 4 g ~f the above chlorine compound in 
100 ml of ethanolic ammonia is heated at 120° in a steel 
tube for 8 hours and cooled and the solvent is evaporated off. 
The residue is digested with water, the mixture is filtered 
and the material on the filter is recrystallized f~om aqueous 
isopropanol, yielding 1-amino-2-nit~o-4~<4-ethyl-2-methyl­
amino-5-thiazoloyl )-benzene, which melts at 210-215°. 

5 g of the above nitro compound are reduced analo­
gously to Example 1 with 25 g of stannous chloride in 100 ml 
of acetic acid. The product is converted to its dihydro­
chloride using ethanolic hydrogen chloride. , After triturat­
ing with hot isoprop~nol, 1,2-diamino-4-C4-~thyl-2-methyl­

amino-S-thiazoloyl)-benzene dihydrochloride is obtained, 
which melts at 231-236° (decomposition>. 
Example 10 

5.5 g of 1-amino-2-nitro-4-C4-ethyl-2-ethylamino-S­
thiazoloyl )-benzene are reduced analogously to Example 1 with 
30 g of stanno~s _chloride in 100 ml of acetic acid. The 
prodtict is converted to its dihydrochloride using hydrogen 
c~loride in is~propanol ·and this p~oduct is filtered off and 
u~ed immediately for the subseQuent cyclization. 

A solution of 2 g of the above dihydrochloride of 
1,2-diamino-4~C4-ethyl-2-ethylamino-5-thiazoloyl)-benzene in 
20 ml of water is added to a reagent solution which has been 
prepared beforehand (analogously to Example 1) from 1.7 g of 
S-methyl-isothiourea sulfate and 1.4 g of ethyl chloroform­
ate, and 1.7 g of sodium acetate trihydrate in 4 ml of water 
are t~en added to the mixture. The mixture is stirred and 
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refluxed for 2 hours, cooled and filtered. lhe residue is 

washed with water and hot methanol and purified by dissolv­
ing in twice n~rmal hyd~ochloric acid and precipitating with 
ammonia, yielding 2-carboethoxyamino-SC6)-C4-ethyl-2-ethyl­
~mino-S-thiazoloyl)-benzimidazole, which melts at 217-220°. 

The starting material is prepared as follows: 
a mixture of 10 g of ethyl i~idopropionate a~d 1-0 g of ethyl 
isothiocy~nate is heated at 10° for 2 hours and the crude ad­
duct is used in the·~ubsequent reaction. A mixture of 13.S g 
of the said product and 21 g of 4-chloro-3-nitro-ph•nacyl 
bromide in 150 ml of isopropan~l is refluxed for 2 pours, 
cooled and filtered. The filtrate is evaporated in vacuo 
and the residue is rendered basic· with sodium bicarbonate 
solution and extracted with ethyl acetate. The extract is 
dried and evaporated and the· residue is recryst•llized from 
a mixture of e~hyl acetate and hexane, yielding 4-chloro-3-
nitro-1-(4-ethyl-2-ethylamino-5-thiazoloyl )-benzene, which 
melts at 149-152°. 

A solution of ·8 g of the above chlorine compound in 

150 ml of ethanolic ammonia is heated at 120° in a steel 
tube for 14 houts. The reaction mixture is cooled and the 

solvent is evaporated ot•. The residue is digested with 
water, the mi~ture is filtered and the mate~ial on the filter 
is dried and recrystallized from a mixture of ethyl acetate 
and hexane, yielding 1-amino-2-nitro-4-C4-ethyl-2-ethylamino­
S-thiazoloyl )-benz~ne, which melts at 210-212°. 
Example 11 

The reagent is prepared in situ analogously to Ex­
ample 1, usfng 2.a g of s-methylisothiourea sulfate and 2.2 g 
of ethyl chloroformate as the starting materials. A sol­
ution of 2.8 g of 1,2-diamino-4-(4-methyl-2-dimethylamino-S­
thiazoloyl)-benzene in 80 ml of methanol is added to the 
resulting solution and the mixtute is refluxed for 2 hours. 
Tbe solution is cooled and evaporated, the residue is diges­
ted with water ·and the mixture is filtered. The residue is 

vashed with hot methanol a~d purified by dissolving in twice 
normal hydrochloric acid and precipitating ~ith ammonia, 
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yielding 2-carboethoxyamino-5C6>-<4-methyl-2-di~ethylamino-
5-thiazoloyl)-benzimidazole ~onohydrate, which melts at 270-
2750 (decomposition>.· 

The sta~ting material is prepared as follows: a mix­
ttire of 3.7 g of N-acetyl-N',N'-dimethyl-thiourea and 7 g of 
4-chloro-3-nitro-phenacyl bromide in 100 ml of isopropanol 
is refluxed for 2 hours, cooled and filtered. The residue 
is rendered basic and extracted with methylene chloride. 
The extract is dried and evaporated and the residue is re­
crystallized from a mixture of ethyl acetate and hexane, 
yielding 4-chloro-3-nitro-1-C4-methyl-2-di~ethyl-amino-5-
thiazoloyl l-benzene, which melts at 165-169°. 

A mixture of 3.5 g of the above chlorine compound 
and 0.5 ml of ethylene glycol in 40 ml of alcoholic ammonia 
is heated at 130° in a bomb tube for 16 hours. The product 
is filtered off, washed wi~h water and recrystallized from 
a mixture of ethyl acetate and hexane, yielding 1-amino-2-
nitro-4-C4-methyl-2-dimethyl amino-S-th i azoloyl )-benzene, 
which melts at 225-228°. 

7 g of the above nitro compound are reduced analo­
gously to Example 1 with 40 g of stannous chloride in 150 ml 
of acetic acid. The product is extracted with methylene 
chloride and the extract is dried and ~vaporated. The resi­
due is rec.rystalUzed from isopropanol, yielding 1,?-diam·ino·· 
4-(4-methyl-2-dfmethylamino-5-thiazoloyl>-benzene, which 
melts at 174-178°. 
Example 12 

The reagent is prepared in situ analogously to 
Example 1, using 2.8 g of s-methyl-isothiourea sulfate and 
2.2 g of ethyl chloroformate as the starting materials. A 
solution of 3.8 g of 1,2-diamino-4-(4-methyl-2-pyrrolidinyl-
5-thiazoloyl)-benzene dihydrochloride in 20 ml of w~ter and 
then a solution of 2.8 g of. sod~um acetate trihydrat~ in a ml 
of water are added to the resulting solution. The reaction 
mixture is stirred and refluxed for 2 hours, cooled and fil­
tered. The residue is washed, first with water and then 
with hot methanol, and purified by dissolving in twice normal 
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hydr~chloric acid and preci~itating with amm~nia, yielding 

2-carboethoxyamino-5(6)-(4-methyl-2-pyrrolidinyl-5-thiaz<>l­
oyl)-benzimidazole hemihydrate, which m~lts at 185-195° 

(decomposition>. 

The starting material is prepared as follows: a 

mixture of 10 g of methyl N-acetyl-dithiocarbamate and 5 g 
of pyrrolidine in 100 ml of ethanol is kept at 30° for 16 

hours, the solvent is evaporated off in vacuo and the resi­
due is recrystallized from a mixture of ethyl acetate and 

hexane, yielding pyrrolidinothiocarbonylacetamide, which 
melts at 110-120°. 

A mixture of the last-mentioned thiourea derivative 
a~d 16.8 g of 4-chloro-3-nitro-phenacyl bromid~ in 200 ml 

of isopropanol is refluxed for 3 hours and evaporated. The 
residue is digested with water, rendered basic with sodium 

bicarbonate solution and extracted with ethyl ac•tate. The 
extract is dried, concentrated, cooled and filteredi yield­

ing 4-chloro-3-nitro-1-C4-methyl-2-pyrrolidinyl-S-thiazol­
oyl)-benzene, which melts at 168-171°. 

A solution of 4 g of the above chlorine compound in 
100 ml ~f ~t~anolic ammonia is heated at 120° in a steel 

tube for 8 hours, cooled and filtered. The residue is 
washed with water and recrystal(ized from aqueous acetic 

acid, yielding 1-amino-2-nitro-4-C4-m~thyl-2-pyrrolidinyl-
5-thiazoloyl)-benzene, whith melts at 245-248° (decompos­
ition>. 

6 g of the above nitro compound are reduced analo­

gously to Example 1 with 30 g of stannous chloride in 100 ml 
of acetic acid. The product is converted to ·its hydrochlor­

ide using hydrogen chloride in ethanol, this product is di­
gested with hot isopropanol and the mixture is filtered, 

yielding 1,2-diamino-4-C4-methyl~2-pyrrolidinyl-S-thiazol­
oyl)-benzene dihyd~ochlori~e, which melts at 210-220° 

(decomposition). 
Example 13 

4 g of 1-amino-2-nitro-4-C2-~-butylamino-S-thia­
zoloyl)-benze~e are reduced analogously to Example 1 with 
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20 g of stannous chloride in 100 ml of acetic acid. The re­

sulting ~rude diamine is used in the subsequent cyclization. 
A solution of 4 g of the above diamine in 50 ml 

of methanol is added to a reagent solution which ha~ been 
prepared beforehand (analogously to Example 1) from 4.2 g 

S~methyl-isothiourea sulfate and 3.2 g of ethyl chlorofor­
mate. The solution is stirred and reflux~d for 3 h~urs. 

The methanol is distilled off and replaced by SO ml of water 
and the reactio~ mixture is refluxed for 2 hours. The sol­

ution is cooled and filtered and the precipitate is washed 
with water. The product is purified by dissolving in twice 

normal hydrochloric acid and precipitating with ammonia, 
yielding 2-carboethoxyamino-SC6)-C2-n-butylamino-5-thiazol­

oyl )-benzimidazole, which melts at 295-300° (decomposition>. 
The starting material is prepared as follow~: a 

mixture of 5 g of N-butyl-thiourea and 15 ml of dimethyl­
formamide dimethyl acetal is refluxed for 6 hours and the 

excess DMF acetal is evaporated off in vacuo. The residue 
is used in the subsequent condensation reaction. 

7 g of the resulting imidoylthiourea and 11 g of 4-
chloro-3-nitro-phenacyl bro~ide in 100 ml of isopropanol 

are refluxed for 1 hour. The solvent is evaporated off, the 
residue is digested with water and ethyl acetate and the 

mixtu~e is filtered. The solid material is recrystallized 
from ethyl acetate, yielding 4-chloro-3-nitro-1-(2-n-butyl­

amino-s~thiazoloyl)-benzene, which melts at 192-194°. 
8 g of the above chlorine compound are taken and 

heated with 150 ml of ethanolic ammonia at 80° in a steel 
tube for ~4 hours. The reaction mixtu~e is cooled and f il­

tered and the residue is washed with water, dried and re­
crystalli~ed from ethyl acetat~, yielding 1-amino-2-nitro-

4-C2-n-butylamino-5-thiazoloyl )-benzene, which melts at 

198-203°. 

·Example 14 
5 g of 1-amino-2-nitro-4-(2-cyclohexylamino-5-

thiazol~yl)-benzene are reduced analogously to Example 1 
with 25 g of stannous chloride in 125 ml of acetic acid. 
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The resulting crude diamine is used in the subsequent 

cyclization. 
A solution of 4.5 g of the above diamine in 50 ml · 

of methanol is added to a ~eagent s~lution which has been 
prepared beforehand (analogously to Example 1> from 4.2 g of 

S-methyl-isothiourea sulfate and 3.2 g of ethyl chlorofor-
~ate. The solution is sti~red and refluxed for 2 hours. The 

methanol is then distilled off and replaced by 50 ml of water 
ahd the mixtur~ is refluied for a further 2 hours. The sol­

ution is cooled and filtered and the residue is washed with 
water and purified by dissolving in twice normal hydrochloric 

acid and precipitating with aqueous ammonia. The precipi­
tate is filtered off, washed with water, dried, digested 
with hot ethyl acetate and· filtered off again' yielding 2-
carboethoxyamino-5C6>-C2-cyclohexylamino-5-thiazoloyl)·­

benzimidazole, which melts at 216-219° (decomposition>. 
The starting material is prepared as follows: a mix­

ture of 5· g of N-cyclohexylthiourea and 10 ml of dimethyl­
formamide dimethyl acetal is ~efluxed for 6 hours and the 

excess DMF acetal is removed in vacuo. The residue is di­
gested with hexane and the solid material is recrystallized 

from ~ mixture of ethyl acetate and hexane, yielding N,N­
dimethyl-N '-cyclohexyl-th iocarbamylformamidine, which melts 

at 116-120°. 
5 g of the last-mentioned compound and 7 g of 4-

chloro-3-nitro-phenacyl bromide in 100 ml of isopropanol are 
refluxed for 2 hours. The solvent is evaporated off, the 

residue is digested with water and ether, the mixture is 
filtered and the material on the fi-lter is recrystallized 

from ethyl acetate, _yielding 4-chloro-3-nitro-1-C2-cyclo­
hexylamino-5-thiazoloyl)-benzene, which melts at 194-198°. 

A solution of 6 .9 of the last-mentioned compound in 
150 ml of ethanolic ammonia is heated at 80° in a steel 

tube for 24 hours, ctiol~d and filtered. The residue is 
washed with water and recrystallized from aqueous acetic 

acid, yielding 1-amino~2-nitro-4-C2-cyclohexyla•ino-5-
thiazoloyl )-benzene, ~hich melts at 245-250°. 
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Patent Claims 

1.. Benzimidazolecarbamates of the formula I 

Ri 

R1" ~ f Ctr~ . N 
N ··s II I A 

0 "' / R N. NHCOOR1 
4 . H . 

0,008,04"1 

in which R1 denotes lower alkyl, Rz denotes hydrogen or 

lower alkyl and R3 an~ R4 individually denote hydrogen, 
lower alkyl, lower alkenyl, cycloalkyl or phenyl or, taken 

as a pair together with the a~jacent nitrogen atom, denote 
lower alkylenamino, the radicals designated as "lower" con­
taining up to s~ven carbon atoms, and their salts, in par­
ticular the pharmaceutically usable, non-toxic salts. 

2. Compounds of the formula I according to claim 1, in 
which R1 and Rz denote lower alkyl,· R3 denotes hydrogen and 

R4 denotes lower alkyl, the radicals designated as "lower" 
containing up to seven carbon atoms, and their salts, in 

particular pharmaceutically usable, non-toxic salts. 
3. 2-carboethoxyamino-5(6)-(4-methyl-2-n~butylamino-5-

thiazoloyl )-benzimidazole and pharmateutically usable salts 
thereof.· 

4. 2~carbomethoxyamino-SC6>-<4-methyl-2-n-but~lamino-5-

th iazoloyl )-benz imidazole and pharmaceutically usable salts 

thereof. 
5. Pharmaceutic~l formulations having anthelmintic 
properties, characterized in that they contain one of the 
compounds mentioned. under the general formula I according to 

claims 1-6 (sic) in combination with a suitable excipient 
and/or distributing agent. 

6. The compounds of claims 1-4 for use as anth~lmintics. 
7. The use of tompounds of claims 1-4 for the produc­

t ion of pharmaceutical formulations. 
8. Proces~ for the preparation of benzimidazole carbam-

ates of the general formula I indicated in claim 1 wherein 
all the symbols have the meanings indicated in claim 1, and 



---------------------·---··---···--·······--· 

11111111111111 11111 1111111 1111 _ 33 _ _ * C L M S * o,oos,04·7 

tautomeric compounds and salts thereof, characterized ;n 
that 

a> a substituted o-phenylenediamine derivative of the for­
mula II 

in which Rz, R3 and R4 have the meanings indicated under 
formula I, or a salt thereof, is reacted with a compound 
of the formula III 

R, ". 

(Hl 

/ 
R. 

N-COOR1 (Jill 

in which Rxx denotes hydrogen or the COOR1 group and Ry 
denotes the cyano group, or Rx and Ry taken together 
denote a disubstituted methylene grou~ of the formula 

R' 

" . C'= 
/ 

f<1 

in which Rz1 denotes an alkylthio or arylthio group and 
Rz 2 ~eno~es an a(kylthio or arylthi~ group, an amino 
group or the NHCOOR1 group, or 

b) a compound of the formula IV 

Ri 

~" ;~C~N .. 
N s ~lJ\A 

/ N . NH R, H z 

in ~hich Rz has the meanings gi~en above and R3 and R4 
. . 

have the meanings mentioned above with the exception of 
hydrogen, is reacted with a compound of the formula V 

7u 



-----------------------------------···-·--·-···-···---·--· -------

~--

• I 

111111111111111111111111111111 
- 34 - . * C L M S * 0,008,047 

Hal - CO ·- X CV> 

in which X denotes a halogen atom or the ~roup -OR1, and, 

if appropriate, if a compound of the formula V is used in 

which X denotes halogen, the halogen atom in the result­

ing halogenoc~rbonylamino c~mpound of the formula VI 

-~ 

N---.~/ 

~" ·A J-~--1"'rr. . . · 
. N s b ·lv\ A -

R / · N NHCOHal 
• ·H 

is replaced by the group -OR1, or 

c) compounds of the formula VII 

(VJ) 

(VIO 

in which R1, Rz, R3 and R4 have the meanings indi~atecl 

above ~nd n denotes the symbol 0 or the integer 1, are 

treated with an acid, or 

d) an o-ami~oth~oallophanic acid ester of the formula VIII 
Ri . 

R,"NJ\-j1--((NH> . (VIJIJ 

. / O NH-C-1".!H-COOR1 
~ . ff . . 

s 
in which R1, _Rz, R3 and R~ have the meanings defined under 

formula I, is cyclized in the presence of an acid, pref­

erably _a mineral acid, 

or 
e> in a compound of the formula IX 

'7 'f i 
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OXI 

in which R1 and Rz have the abovementioned meanings and one 

of the two substituents R3' and R4' is ~ydrogen or has the 

meaning defined for R3 or R4 and the other denot~s an amino 

protective grotip, this amino protective group is detached, 

and, if desired, a resulting c~mpound of the formula 1 is 

converted into another compound of the formula I and/or, if 

desired, a resulting salt is converted into the free com­

pound or into another salt and/or, if desired, a resulting 

free compound is convert~d into a salt and/or, if desired, 

a resulting mixture of isomers is separated into the indi­

vidual isomers. 

9. The compoun~s obtainable by the process of claim 8. 
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1. A benz1m1dazole carbamate of formula I 

Rz 

R, Ji~ ctr· · N . "A )-1. I A N s I I 

' 0 ~ " 
R 

/ N . NHCOOR1 
• H 

qi 

wherein R1 is lower alkyl, Ri is hydrogen or lower alkyl and each of R3 and R, is hydrogen, lower alkyl. 
lower alkenyl, cycloalkyl or phenyl, or R3 and R4 together with· the ad1acent nitrogen atom are lower 
atkyleneammo, or a salt thereof, in panicular a pharmaceutically acceptable non-toxic salt with the 
radicals qualifir.d by the term 11lowerc containing up to 7 carbon atoms. 

2. A compound of formula I according to claim 1. wherein R1 and R2 are lower aikyl. R3 is hydrc1gen 
und R, is lower alkyl, or a salt thereof, in oarticular a pharmaceutically acceptable non-toxic salt, with 
the radicals qualified by the.term •lower« containing up to 7 carbon atoms. 

3. 2-Carboethoxvamino-5(6)-(4-methyl-2-n-butylamino-5-thiazolyl)-benzimidazole or a pharmaceuti­
cally acceptable salt thereof. 

4. 2-Carbomethoicyammo-5(6)-(4-methyl-2-n-butylamino-5-thiazolyl)benzimidazole or a pharma­
ceutically acceptable salt thereof. 

5. A pharmaceutical composition having anthelmintic properties. w:hich composition contains a 
compo·und of the general formula I according to any one of claims 1 to 4, together with ill suitable 
carrier and/or dispersant. · · 

6. Use of a compound according to any one of claims 1 to 4 as anthelmintic. 

7 u~e of a compound according to any one ot claims 1 tq 4 for the preparation of a pharmaceutical 
(.;OlllP\•Slt1on 

8. A process for the preparation of a benzimidazole carbamate of the general formula 1 according to 
claim 1, wherein all symbols are as defined m claim 1, or ot a Uutomer or salt thereof. which proi~ess 
comprises 

a) reacting a substituted o-phenylenediamine derivative of formula II 

(II) 

. . 
wherein R2. R3 and R4 are as defined for formula I, or a salt thereof. with a compound ot formula 111 

.(Ill) 
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wherein R. is hydrogen or the COOR, group and R; is the cyano group or R. and Ry together are a 

a1s:.1bst1tuted methylene group of the formula 

R· 

/ 
/ 

I( 

in which R11 is an alkylthio or arylthio group and R,2 is an alkylthio or arylthio group, an amino 

group or the NHCOOR1 group, or 
b) reacting a compound ot formula IV 

(IV) 

wherein R2 is as defined above and R3 and R4 are as defined above. with the except1011 of 

hydrogen~ with a compound of formula V 

Hal-CO-X (V) 

wherein X is a halogen atom or the -OR1 group, and. if desired. when using a compound of 

formula V. wherein X is halogen. replacing in the resultant halocarbonylamino compound of 

formula VI 

(VO 

the halogen atom by the - OR1 group, or. 
c) treating a compound of formula VII 

R1 

N~ H R) II c-ON' '-NAS H . I S-(0)., 

/ . 0 ·~. N~ 

(VIJ) 

R4 NH COOR, 

wherein R1. R2• Fb and R, are as defined above and n is zero or the integer 1. with an acid. or 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C l M S * 
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d) cyclismg an o-aminothioallophanate of formula VIII 

R2 

N:-1 NH2 
Rl JI. C-(X . · 
"/".. II I . 

N S O ~ 
/ NH-C-NH-COOR1 

~ ~ 
s 

0,008,047 

(VIiii 

wherein R1. R.2. R3 and R .. are as defined for formula I, in the· presence of an acid, preferably a 

mineral acid, or 
\ ... ../ e) in a compound of formula IX 

R, 

R\ ~--11--f)-u . 
N S O~/'._ 

/ N NHCOOR1 
R~ H 

OX> 

wherein R1 and R2 are as defined above and one of R3' and R4' is hydrogen or has the nleaninn of 

A3 or R .. and the other is an amino protecting group, removing said protecting -group. and. if 

desired. converting a _resultant compound of formula I in.to another compound of formula I. and/ 

or, if desired, converting a resultant salt into the free compound or into another salt, and/or. 1f 

desired. converting a resultant free compound into a salt, and/or. if desired. separating a resultant 

mixture of isomers into the individual-isomers: 

9. A compound obtainable by the process accordion •o claini 8. 

I l_llllll'illt 111111111111 1111 
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Revendications (as.printed) 

t. Benzimidazole-carbamate de formule I 

R· N--(_· . 
. R)"' A J-c-o:~r-N 

N s . II . " I. ll 
() " ~ 

R 
/ . N NHCOOR1 
• H 

0,008,047 

dans laquelle R1 represente un groupe alkyle inferieur, R2. l'hydrogene ou un groupe alkyle inferieur. et 
R3 et R4 representent chacun un atome d'hydrogene, un groupe alkyle inferleur. alcenyle mferieur, 
cycloalkyle ou phenyle. ou bien formant ensemble et avec l'atome d'azote voisin un groupe alkyle1ne­
amino inferieur, et leurs sels, en particulier leurs sels non toxiques acceptables pour !'usage pharma­
ceutiQue, les groupes qualifies d'»inferieursc contenant jusQu'il 7 atomes de carbone. 

2. Composes de formule I selon la revendication t, dans lesquels R 1 et R2 representent des groupes 
alkyle interieurs, R3-l'hydrogene et R4 un groupe alkyle inferieur, et leurs sels. en particulier leurs sels 
non toxiques acceptables pour !'usage pharmaceutique, les restes quaJifies d'•inferieursc conter1ant 
jusqu·a 7 ator:nes de carbone. · · · 

3. le 2-cai"bethoxyamino-5(6)-(4-methyl-2-n-butylamino-5-thiazoloyl)-benzimidazole et ses sels ac· 
ceptables pour I' usage pharmaceutique. 

4. Le 2,carbomethoxyamino-5(6)-(4-methyl-2-n-butylamino"5-thiazoloyl)-benzimidazole et ses i;els 
acceptables pour l'usagt:J pharmaceutique. 

5. Compos1t1ons pharmaceutiques a proprietes antihelminthiques. caracterisees en ce qu'elles 
conti"ennent un des composes de formule generale I selon les revendications 1 a 6, en combinaison 
avec un vehicule et/ou diluant appropne. 

6. Les composes des revendications 1 a 4, pour !'utilisation en tant qu'antihelrriinthiques. 
7. L'utilisaticn des composes des revendications 1·a4 pour la preparation de compositions pharrna­

ceutiques. 
8. Procede de preparation des benzimidazolecarbamates de formule generate I de la revendication 

1, dans laquelle tousles symboles ont les significations indiquees dans la revendication t, de leurs 
composes tautomeres et sels. caracterise en ce que: · 

a) on fait reagir une o-phenylene-diamine substituee de formule II 

on 

dans laquelle R2. R3 et A4 ont les significations indiquees en reference a la formule I, ou un sel d'un 
tei compose, avec un compose de formule Ill · 

R, 

" N-C()OR1 
/ 

(Ill) 

R. 
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dans laQuelle R. represente l'hydrngene ou le groupe COORt et Ry represente le groupe cvano, e>u 
bien R. et Ry torment ensemble un groupe methylene disubstitue de formule 

R' 

" / 
R~ 

C= 

dans laquelle R,1 represente un groupe alkylthio ou arylthio et R,2 represente un groupe alkylthio 
ou arylthio, un groupe amino ou le groupe NHCOOR1. ou bien 

b) on fa it reagir un compose de tormule IV 

R2 

R," ~-tC~~ . N . 
N s· II I . II o' A / . N N~ 

R4 H 

(IV) 

dans laquelle R2 ales significations indiquees cidessus et R3 et·R, ont les significations indiauees 
ci-dessus a I' exception de l'hyc;jrogene. avec un compose de formule V 

Hal-CO-X {V) 

dans laquelle X represente un atome d'h.alogene ou le groupe -OR1. et le cas echeant, lorsqu'e>n 
a utilise un compose de formule V dans laquelle X represente un halogene. on echange l"atome 
d'halogene du compose halogenocarbonylamine ainsi obtenu, repondant a la formule VI 

Ri 

~" J-tC~N 
.N·s A~)\.· 

R / N NHC'.;OHal 
4 ff 

cont re le groupe - OR 1; ou bien 
c) on traite des composes de formule VII . 

R2 · 

R, u--( c-0~' ·" A )-,, I S-(O)n . N . s I 
/ 0 ' N~ 

R4 NHCOOR1 

{V() 

(VII) 

dans laquelle R1, P2. R3 et R, ont les significations indiquees ci~dessus et nest egal a 0 ou i 1, par 
un acide. ou bien. · 

\ \lllll\ \l\11\ 111\11\lll I\ \II\ 
* C L M S * 
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. . 
dj on cyclise un ester o-aminothioallophanique de formule VIII 

R2 . 

N:-1 NH2 
R_. H ·j c-o:· ~ 
. "-A. Ii I 

. N S O ~ 
/ . NH-C-NH-COOR1 

R4 II 

cvnu 

s 

dans laquelle Rt. R2. R3 et R4 ont les significations indiquees en reference a la formule I. en 
presence d'un ac1de, de preference un acide mineral. ou bien 

e} dans des composes de formule IX · 

Ri 

N__/ 

R\NA)~ro~-~ · · 
/ · N NHCOOR 1 

R~ H 

1IXI 

dans laquelle R1 et R2 ont les significations indiquees ci-dessus. et l'un des deux substituants R3' 
et R.~· represente l'hydrogene ou a la meme signification que R3 ou R4, et l'autre represen1e1 un 
groupe protecteur du groupe amino. on eli"mine ce groupe protecteur, et. s1 on le desire, on 
convertit un compose obtenu repondant a la formule I en 1,m·autre compose de formule I, et/ou. si 
on le desire, on convertit un set obtenu en le compose hbre ou en un autre sel. et/ou, s1 on le 
desire. on com1ertit un compose fibre obtenu en un sel, et/ou, si on le desire, on separe un 
melange d'isomeres obtenu en les isomeres indlviduels. . 

9. Les composes qu· on peut obtenir par le precede de la revendication 8. 

1111111111111111111 1111111 1111 
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