
EP 0 207 563 B1 Description The present invention relates to a novel method
for controlling weeds, preferably selectively in crops of useful plants.
Further, the invention also relates to novel compounds used in said new
method; to processes s  for preparing these compounds and to compositions
containing them as active ingredients. According to the method of the
present invention weeds can be controlled by applying thereto or to the
locus thereof of a herbicidally effective amount of a 5-imidazolecarboxylic
acid derivative of formula 10 [err] or a stereochemically isomeric form
thereof, or of a salt thereof, wherein [err] is hydrogen or mercapto, [err]
is hydrogen, [err]alkyl, [err]alkenyl, [err]alkynyl,
[err]alkoxy-[err]alkyl, aryl-[err]alkyl or [err] 20 [err]cycloalkyl and X
Is 1-indanyl, 1-tetrahydronaphthalenyl, 5-benzocycloheptanyl,
4-tetrahydrobenzothienyl, 4-tetrahydroben- zofuryl, 5-tetrahydroquinolyl,
5-tetrahydroisoquinolyl. 8-tetrahydroquinolyl, 8-tetrahydroisoquinolyl,
9,10- dihydro-9-antracenyl, 9H-fluoren-9-yl, 5-dibenzo[a,d]cycloheptenyl,
5-dibenzo[a,d]cycloheptanyl or 1- dihydronaphthalenyl each unsubstituted or
substituted with one to six substituents selected from the group 25
consisting of [err]alkyl, mono- and di(aryl) [err]alkyl. [err]alkoxy, halo,
[err]alkenyl, amino, nitro, [err] [err]alkylcarbonylamino, trifluoromethyl
and difluorormethoxy, wherein two geminal substituents together with the
carbon atom to which they are attached may form a [err]cycloalkyl group;
wherein aryl is phenyl optionally substituted with one to three
substituents each independently selected from the group consisting of
[err]alkyl, [err]salkyloxy and halo. 30     Some of the active ingredients
of formula (1), methods of preparing them and their pharmaceutical use as
antifungal agents are known from US-A-3.485,917. Further, some of these
compounds were described as active agents in a method for inhibiting bud
growth in US-A-3,873,297. The majority of compounds of formula (I) are
novel and have especially been developped to be used in the method of this
Invention. Surprisingly, the compounds of formula (I) exhibit strong
herbicidal properties, and are therefore useful 35 to control weeds. This
property gains importance by the fact that some crops of useful plants are
not damaged, or are only slightly harmed at high dosages, when treated with
compounds of formula (1). Consequently, the compounds of formula (1) are
valuable selective herbicides in crops of useful plants, such as rice and
maize. Especially In rice crops a broad range of application rates can be
employed, preferably If the rice crops are transplanterl rice crops, and if
the compounds of formula (I) are applied after 40 transplantation. In maize
crops seslective  herbicidal action is observed both at preemergence and at
postemergence treatment. The active ingredients of formula (l) are usually
applied at application rates of 0.01 to 5.0 kg of active ingredient per
hectare In order to achieve satisfying results. Sometimes, depending on the
evironmental conditions, the application rates may exceed the above
designated limitations. However, the preferred 45  application rates are
between 0.02 kg and 1.0 kg a.i. per hectare. As used in the foregoing
definitions [err]alkyl denotes straight or branch chained saturated
hydrocar- bon radicals having from 1 to 5 carbon atoms, e.g. methyl. ethyl,
n-propyl, isopropyl, the four butyl Isomers, 



the pentyl isomers; [err]alkyl includes [err]alkyl radicals and the higher
homologs thereof having 6 or 7 carbon atoms; 50 halo is fluoro, chloro,
bromo or lodo, with fluoro and chloro being preferred; [err]alkenyl defines
straight and branched chained hydrocarbon radicals containing one double
bond and having from 3 to 7 carbon atoms such as, for example, allyl,
3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, methallyl, or
3-methyl-2-butenyl, with allyl and methallyl being preferred; [err]alkynyl
defines straight and branch chained hydrocarbon radicals containing one
triple bond and 55 having from 3 to 7 carbon atoms such as, for example,
propargyl, 2-butynyl, 3-butynyl, 2-pentynyl, 3- pentynyl or 4-pentynyl,
with prooargyl being preferred; [err]cycloalkyl is generic to cyclopropyl.
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, with cyclopentyl and
cyclohexyl being preferred.    EP 0207 563 81 As typical examples of the
aryl defined hereinabove  there may be mentioned phenyl, 4-chlorophenyl, 4-
fluorophenyl, 2,4-dichlorophenyl, 4-methoxyphenyl, 4-methylphenyl,
3-chlorophenyl, 3,4-dimethoxyphenyl, 2,5-dichlorophenyl,
2,4-dimethoxyphenyl. As examples of aryl-[err]-alkyl or diaryl-[err]alkyl
groups there may be mentioned benzyl, phenylethyl, 4-chlorobenzyl.
4-chlorophenylethyl, benzhydryl, 4-methoxybenzyl, 5  3-methoxybenzyl, or
4,4'-dichlorobenzhvdryl, benzyl and benzhydryl being preferred.
[err]-alkoxy denotes, for example, methoxy, ethoxy, n-propyloxy.
isopropyloxy, the four butyloxy isomers or the pentyloxy isomers;
[err]alkoxy[err]alkyl denotes for example methoxymethyl, methoxyethyl,
methoxypropyl, ethox- ymethyl, ethoxyethyl, ethoxypropyl, propoxymethyl,
propoxyethyl,propoxypropyl, isopropoxymethyl isopropoxyethyl,
isopropoxypropyl, 2-methoxypropyl, 2-ethoxypropyl, 2-methoxybutyl,
3-methoxybutyl, 2- 10 ethoxybutyl, or 3-ethoxybutyl. It is evident that the
substituents on the radical X may be attached to different carbon atoms, or
two of them may also take geminal positions. Depending on the nature of the
moiety X and/or the group [err] the compounds of formula (I) contain
asymmetrical carbon atoms. Unless otherwise mentioned or indicated, the
chemical designation of com- 15 pounds denotes the mixtures of all
stereochemically isomeric forms. These mixtures contain all dia-
stereomeres and enantiomeres of the basic molecular structure. Pure
isomeric forms of these compounds can be separated from the mixtures by
conventional separation methods. Preferably, if a specific stereochemical
form is desired, said compound will be synthesized by stereoselective
methods of preparation. These methods will advantageously employ 20
optically active starting materials. The Invention also comprises the use
of the salts which the compounds of formula (I) are able to form with
organic or Inorganic bases such as amines, alkali metal bases and earth
alkaline metal bases, or quaternary ammonium bases. or with organic or
inorganic acids, such as mineral acids, sulfonic acids. carboxylic acids or
phosphorus containing acids. 25     Examples for salt-forming mineral acids
are hydrofluoric acid, hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, nitric acid, chloric acid, perchloric acid or
phosphoric acid. Prefered salt- 



forming sulfonic acids are toluenesulfonic acid, benzenesulfonic acid,
methanesulfonic acid or trifluoromethanesulfonic acid. Preferred
salt-forming carboxylic acids are acetic acid, trifluoroacetic acid,
benzoic acid, chloroacetic acid, phthallc acid, rnaleic acid, malonic acid
and citric acid. Phosphorous 30 containing acids are the various
phosphonous acids, phosphonic acids and phosphinic acids. Preferred
salt-forming alkali metal hydroxides and earth alkaline metal hydroxides
are the hydroxides of lithium, sodium, potassium, magnesium or calcium,
most preferably those of sodium or potassium. Examples of suitable
salt-forming amines are primary, secondary and tertiary aliphatic and
aromatic amines such  as methylamine, ethylamine, propylamine,
isopropylamine, the four butylamine isomers, 35 dimethylamine,
diethylamine, diethanolamine, dipropylamine, diisopropylamine,
di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine,
triethylamine, tripropylamine, quinuclidine, pyridine, quinoline and
isoquinoline. Preferred amines are ethylamine, propylamine, diethylamine or
triethylarnine, with isopropylamine, diethanolarnine and
1,4-diazabicyclo[2.2.2[octane being most preferred. Examples of qua-
ternary ammonium bases are, in general, the cations of haloammonium salts,
e.g. the tetramethylammonium 40 cation, the trimethylbenzylammonium cation,
the triethylbenzylammonium cation, the tetraethylammonium cation, the
trimethylethylammonium cation, and also the ammonium cation. A preferred
subgroup of active ingredients used In the method of this invention are
those compounds of formula (I), wherein [err] is hydrogen, [err]alkyl,
[err]alkenyf, [err]alkynyl or [err]cycloalkyl, and 45 X is 1-indanyl,
1-tetrahydronaphthalenyl or 5-benzocycloheptanyl, each unsubstituted or
substituted with one to six substituents independently selected from
[err]alkyl, [er]alkoxy, halo, trifluoromethyl or difluoromethoxy. Within
this preferred group, those compounds are particularly preferred, wherein X
is a radical of formula: 50 [err] (a) 55 wherein 3    EP 0 207 563 B1
[err]and [err] are each Indepenently hydrogen or [err]alkyl, [err] and
[err] are each independently hydrogen or [err]alkyl, [err]alkoxy. halo,
[err]or OCHF, and n is 1 or2or3. Within this group of particularly
preferred compounds special preference is put to compounds wherein 5
either a) n is two or b) n is one or C) [err] are each independently
hydrogen or methyl or d) [err]are each independently hydrogen, methyl,
methoxy, fluoro, chloro or bromo or 



10    e) [err] is [err]alkyl. From subgroup e) those compounds are
preferred wherein R2 is methyl. A more particularly preferred subgroup
comprises those compounds wherein n is two, [err] are each independently
hydrogen or methyl, [err] and [err] are each independently hydrogen,
methyl, methoxy, fluoro, chloro or bromo, and [err] is [err]alkyl. Among
this group again those compounds are 15 preferred, wherein [err] is methyl.
The same preference is given to compounds wherein n is one, [err]  and
[err] are each independently hydrogen or methyl, [err]are each
independently hydrogen, methyl, methoxy, fluoro, chloro or bromo, and [err]
is [err] alkyl. The most preferred compounds which can be used in the
method according to this invention are 20 selected among
1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid methyl
ester, 1-(2-methyl-1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic
acid methyl ester, 1-(2,2-dimethyl-1
,2,3,4-tetrahydronaphthelen-1-yl)-5-imidazolecarboxylic acid methyl ester,
1-(5,7-dimethyl-1 ,2,3,4-tetrahydronaphthalen- I
-yl)-2-mercapto-5-imidazolecarboxylic acid methyl ester, 26
1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-mercapto-5-imidazolecarboxylic acid
methyl ester, 1-(2,2-dimethylindan-1-yl)-2-mercapto-5-imidezolecarboxylic
acid methyl ester, and 1-(2,2-dimethylindan-1-yl)-5-imidazolecarboxvlic
acid methyl ester. As mentioned above Most of the active ingredients of
formula (I) are novel compounds and have especially been developped to be
used as active substances in the novel method for controlling weeds 30
according to the present invention. These compounds therefore constitute a
further aspect of the invention. The said novel compounds can be
represented by the formula 35                           [err] 40  wherein,
[err]and X have the previously defined meaning, provided that X is other
than unsubstituted 1- indanyl, or unsubstituted 1-tetrahydronaphtalenyl .
Preferred novel compounds are those wherein X is a radical of formula (a)
as defined hereinabove, wherein n is one, [err] and [err] are each
independently hydrogen or methyl, [err] are each independently hydrogen,
methyl. methoxy fluoro chloro or bromo, and [err] is [err]alkyl. 45     The
most preferred novel compounds are: 1-( 2-methyl-1
,2,3,4-tetrahydronaphthalen- I -vl)-5-imidazolecarboxylicacid methyl ester,
1-(2,2-dimethyl-1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic
acid methyl ester,
1-(5,7-dimethyl-1,2,3,4-tetrehydronaphthalen-1-yl)-5-imidazolecarboxylic
acid methyl ester,
(2,2-dimethylindan-1-yl)-2-mercapto-5-imidazolecarboxylic acid methyl
ester, and 50o  1-(2,2-dimethylindan-1-yl)-5-imidazolecarboxylic acid
methyl ester. The preparation of the compounds of formula (I). both the
novel ones and the known ones, is generally carried out by the following
methods,. The compounds of formula (I) can be Obtained by condensing a
compound of formula 55 4   



EP 0 207 563 B1 [err] wherein R2 and X are as defined hereinabove, with a
[err]alkyl ester of formic acid in the presence of suitable base such as.
for example  an alkali metal alkoxide or hydride, e.g. sodium methoxide,
potassium ethoxide, sodium hydride, lithium hvdride. and the like. in a
reaction-inert solvent; and treating the resultant 10 intermediate of
formula [err] 20  wherein R2 and X are as defined hereinabove and Z is an
alkali metal atom, a) with an alkali metal isothiocyanate in the presence
of an acid, thus obtaining a 2-mercaptoimidazole of formula 25 [err] 30
wherein [err] and X are as defined hereinabove, which optionally is
converted into a compound of the formula 35
(I(b) 40    by reacting the starting compound with sodium nitrite in the
presence of nitric acid in an aqueous medium; or with Raney-nickel in the
presence of a lower aliphatic alcohol, preferably ethanol, at a temperature
between [err]or also by treating the starting compounds with an aqueous
hydrogen peroxide solution preferably in the presence of a carboxylic acid,
e.g. acetic acid; or b) with a carboxylic acid amide of 1 to 3 carbon
atoms. preferably formamide, in the presence of an acid 45    at a
temperature between [err]and [err]preferably between [err] and [err]; or c)
with an excess of ammonium carbonate or hydrogen carbonate in a suitable
solvent, which may be a reaction-inert solvent or an acid, at a temperature
between 20 C and 200 C, preferably between 25 C and the reflux temperature
oof the reaction mixture. In the afore-mentioned processes reaction-inert
solvents are, for example, aromatic hydrocarbons such so  as benzene,
toluene or xylene: ethers such as. for example, diethylether,
tetrahydrofuran or dioxane: or other aprotic organic solvents. for the
cyclization-reaction of the imidazole ring structure, strong mineral acids
such as hydrohalic acids, e.g. hydrochloric acid, are most conveniently
employed. In the ring-forming variant c) also other acids. e.g. acetic
acid, can be used. In this reaction an excess of acid of 5 to 50,
preferably of 15 to 40 times the required molar amount is 55  most
preferably used. The excess of ammonium salt in this process is 2 to 50,
preferably 10 to 30 times the required molar amount. The substituent [err]
on the cerboxylic acid group may be transformed to other substituents
encompassed by the definition of R2 by convenient reactions known in the
art for the modification of carboxylic acid 5    EP 0 207 563 B1 functions,
e.g. by hydrolysis and esterification and/or transesterification. 



If the synthesis of sterochemically pure isomers is intended,
stereoselective reaction steps and conditions are recommended. On the other
hand conventional methods of separation can be used for obtaining pure
isomers from a mixture of stereochemical isomers. 5      The starting
materials for the preparation of the novel compounds of formula (1) are
known, or they can be obtained by known synthesis procedures. For examples,
the compounds of formula (1l) can be obtained by reacting a glycine ester
of formula [err] 10 wherein [err] and Z are as defined hereinabove, with
formic acid in the presence of acetic anhydride. In turn, the compounds of
formula (IV) can be prepared by reacting an amine of formula [err] 15
wherein Z is as defined under formula (l), with a [err]-brornoacetic acid
ester of formula [err] 20  wherein [err] is as defined under formula (1),
in the presence of an acid-binding agent, such as sodium carbonate. The
compounds of formula (I) are stable compounds and no precautionary measures
are required for handling them. When used at the indicated rates of
application. the compounds of formula (I) have good selective 25
herbicidal properties which make them most suitable for use in crops of
useful plants, preferably in maize and in rice. In some cases damage is
also caused to weeds which up to now have only been controlled up to now
with total herbicides. At higher rates of application, all tested plants
are so severely damaged in their development that they die. 30     The
invention also relates to herbicidal compositions which contain as an
active ingredient a novel compound of formula (I') as defined hereinabove.
Preferred methods of controlling weeds make use of the novel compounds. In
the method for controlling weeds according to the invention the compounds
of formula (1) are used In unmodified form or, preferably, together with
the adjuvants conventionally employed in the art of formula- 35  tion, and
are therefore formulated in known manner to emulsifiable concentrates,
directly sprayable or dilutable solutions, dilute emulsions, wettable
powders, soluble powders, dusts, granulates, and also encapsulations in
e.g. polymer substances. As with the nature of the compositions, the
methods of application, such as spraying, atomising, dusting, scattering or
pouring, are chosen in accordance with the intended objectives and the
prevailing circumstances. 40     The formulations, i.e the compositions,
preparations or mixtures containing the compound (active ingredient) of
formula (1) and. where appropriate a solid  or liquid adjuvant, are
prepared in a known manner, e.g. by homogeneously mixing and/or grinding
the active ingredients with extenders, e.g. solvents, solid carriers and,
where appropriate. surface active compounds (surfactants). Suitable
solvents are: aromatic hydrocarbons preferably the fractions containing 8
to 12 carbon atoms, 45 e.g. xylene mixtures or substituted naphthalenes.
phthalalates such as dibutyl phthalate or dioctyl phthalate, aliphatic
hydrocarbons such as cyclohexane or paraffins. alcohols and glycols and
their ethers and esters, 



such as ethanol, ethylene glycol. ethylene glycol monomethyl or monoethyl
ether, ketones such as cyclohexanone, strongly polar solvents such as
N-methyl-2-pyrrolidone, dimethylsulfoxide or dimethylfor- marnide, as well
as vegetable oils or epoxidised vegetable oils such as epoxidised coconut
oil or soybean 5o  oil; or water. The solid carriers used e.g. for dusts
and dispersible powders are normally natural mineral fillers such as
calcite, talcum, kaolin, montmorillonite, or attapulgite. In order to
improve the physical properties It Is also possible to add highly dispersed
silicic acid or highly dispersed absorbent polymers. Suitable granulated
adsorptive carriers are porous types. for example pumice, broken brick,
sepiolite or bentonite; and suitable 55  nonsorbent carriers are materials
such as calcite or sand. In addition, a great number of pregranulated
materials of Inorganic or organic nature can be used, e.g. especially
dolomite or pulverised plant residues. Depending on the nature of the
compound of formula(l) to be formulated, suitable surface-active compounds
are nonionic, cationic and/or anionic surfactants having good emulsifying,
dispersing and    EP 0 207 563 B1 wetting properties. The term
"surfactants"will also be understood as comprising mixtures of surfactants.
Suitable anionic surfactants can be both water-soluble soaps and
water-soluble synthetic surface-active compounds. Suitable soaps are the
alkali metal salts. earth alkaline metal salts or unsubstituted or
substituted 5  ammonium salts of higher fatty acids [err]e.g. the sodium or
potassium salts of oleic or stearic acid, or of natural fatty acid mixtures
which can be obtained e.g. from coconut oil or tallow oil. Mention may also
be made of fatty acid methyltaurin salts. More frequently, however.
so-called synthetic surfactants are used, especially fatty sulfonates,
fatty sulfates, sulfonated benzimidazole derivatives or
alkylarylsulfonates. 10     The fatty sulfonates or sulfates are usually in
the form of alkali metal salts, alkaline earth metal salts or unsubstitued
or substituted ammorium salts and contain a [err]alkyl radical which also
includes the alkyl moiety of acyl radicals. e.g. the sodium or calcium salt
of lignosulfonic acid, of dodecylsulfate or of a mixture of fatty alcohol
sulfates obtained from natural fatty acids. These compounds also comprise
the salts of sulfuric acid esters and sulfonic acids of fatty
alcohol/ethylene oxide adducts. The sulfonated ben- 15  zimidazole
derivatives preferably contain 2 sulfonic acid groups and one fatty acid
radical containing 8 to 22 carbon atoms. Examples of alloylarvlsulfonates
are the sodium , calcium or triethylanolamine salts of dodecylbenzene
sulfonic  acid,  dibutylnaphthalenesulfonic  acid,  or  of  a
naphthalenesulfonic acid/formaldehyde condensation product. Also suitable
are corresponding phosphates. e.g. salts of the phosphoric acid ester of an
adduct of p- 20 nonylphenol with 4 to 14 moles of ethvlene oxide, or
phospholipids. Non-ionic surfactants are preferably polyglycol ether
derivatives of aliphatic or cycloaliphatic alcohols, or saturated or
unsaturated fatty acids and alylphenols, said derivatives containing 3 to
10 glycol ether groups and 8 to 20 carbon atoms in the (aliphatic)
hydrocarbon moiety and 6 to 18 carbon atoms In the alkyl moiety of the
alkylphenols. 25     Further suitable non-ionic surfactants are the
water-soluble adducts of polyethylene oxide with poly- 



propylene glycol, ethylenediaminpolypropylene glycol and alkylpolypropylene
glycol containing 1 to 10 carbon atoms in the alkyl chain, which adducts
contain 20 to 250 ethylene glycol ether groups and 10 to 100 propylene
glycol ether groups These compounds usually contain 1 to 5 ethylene glycol
units per propylene glycol unit. so     Representative exampls of non-ionic
surfactants are nonylphenolpolyethoxyethanols,castor oil poly- glycol
ethers, polypropylene/polyethylene oxide adducts,
tributylphenoxypolyethoxyethanol, polyethylene glycol and
octylphenoxypolyethoxyethanol. Fatty acid esters of polyoxysthylene
sorbitan, such as polyoxyethylene sorbitan trioleate, are also suitable
non-ionic surfactants. 35     Cationic surfactants are preferably
quaternary ammonium salts which contain, as N-substituent, at least one
[err]alkyl radical and. as further substituents, unsubstituted or
halogenated lower alkyl, benzyl or hydroxy-lower alkyl radicals. The salts
are preferably in the form of halides, methylsulfates or ethylsulfates,
e.g. stearyltrimethylammonium chloride or
benzyldi(2-chloroethyl)ethylammonium bromide. The surfactants customarily
employed in the art of formulation are described e.g. in the following 40
publications: "McCutcheon's Detergents and EmulsifiersAnnual". MC
Publishing Corp.. Ridgewood. New Jersey 1981 H. Stache,
"Tensid-Taschenbuch". 2nd Edition.  C.Hanser Verlag. Munich & Vienna, 1981;
M. and .. Ash,.  Encyclopedia of Surfactants", 45  Vol. 1-111, Chemical
Publishing Co.. New York. 1980-81 The herbicidal compositions which are
Preferably employed in the process of the invention usually contain 0.1 to
95 %, preferablv 0.1 to 80  of a compound of formula(l), 1 to 99.9 %, of a
solid or liquid adjuvant, and 0 to 25 %. preferably 0.1 to 25 %, of a
surfactant. Preferred formulations are composed in particular of the
following constituents (%  = percentage by so weight): 55 7    Emulsifiable
[err] active ingredient:             l. to 20 %. preferably  5 to 10 % 5
surfactant:                     5 to 30 %  preferably 10 to 20 % liquid
carrier:                30 to 94% preferably 70 to 85 % 10      Dusts
active ingredients:          0.1to  10 %, preferably  0.1 to  1 % solid
carrier:               [err] . preferably 99.9 to 99 % 15 Suspension
concentrates active ingredient:              3 to 75 %, preferably 10 to 50
% water:                         94 to 25 % preferably 88 to 30 % 



20      surfactant;                      1 to 40  %, preferably  2 to 30 %
Wettable powder 25      active ingredient:           0.5 to 90 % preferably
1 to 80 % surfactant:                   0.5  to 20 %, preferably  1 to 15 %
solid carrier:                  5 to  95 % preferably 15 to 90 % 30
Granulates active ingredient:            0.5 to 30 %, preferably  3 to 15 %
solid carrier:              99.5 to 70 %, preferably 97 to 85 %. 35 Some of
the compounds Of the formula (1) which are used as active ingredients in
the method for controlling weeds In accordence with the invention are
listed in the following tables with the purpose of illustrating the
invention and not of limiting it thereto. 40 45 50 55    EP 0 207 553 B1
Table 1: 5                        [err] [err]COMp. [err] [err] 1.02   H
[err] 1.03   H   [err] 1.04   H   [err] 1.05   H   [err] 1.06   H   [err]
(decomp. 25         1.07   H   [err] [err] 1.08   H   [err] 1.09   [err] 30
1.10   H   [err] 1.11   SH  [err] 1.12   SH  [err] 35         1.13   SH
[err] 1.14   SH  [err] 



1.15   SH  [err] 1.16   SH  [ERR] 40         1.17   SH  [ERR] 1.18   H
[ERR] [ERR] 1.19   H   [ERR] 45
[ERR] 1.20   [ERR] 1.21   H   [ERR] 1.22   H   [ERR] 55    Table 1:
(Continution) Comp              [err]               [err]    physical 5
No.  I                                      -     -    data 1.23   H
[err] 1.24   H   [err] 1.25   H   [err] 10 1.26   H   [err] 1.27   H
[err] 1.28   SH  [err] 15     1.29   SH  [err] 1.30   SH  [err] 1.31   SH
[err] 20     1.32   SH  [err] 1.33   SH  [err] 1.34   SH  [err] 25     1.35
H   [err] [err] 1.36   SH  [err] 1.37   H   [err] 30      1.38   H   [err]
1.39   SH  [err] 1.40   SH  H                H    H      H     H 35
1.41   H   H           H    H    H       H     H    [err] 1.42   H   [err]
H    H    H       H     H      [err] [err] 1.43   H   [err]      H    H
H      H     H 



40      1.44  SH   [err]                       H     F    [err] 1.45  H
[err]                       H     F    [err] 1.46  SH   [err]
H     Br  [err] 45      1.47  H    [err]                      H     Br
[err] 1.48  SH  [err]                           H     C1   [err] 1.49  H
[err]                          H     Cl   [err] [err] 55 10    Table 1:
(Continuation) Comp . [err] 5       No.
data 1.51  H  [err]                            H          [err] [err] 1.52
H  [err]      H      H 10 1.53  H  [err] [err] 1.54  H  [err]    H      H
[err] 15
[err] 1.55  H  [err]  H    H      H      H     [err] [err] 1.56  H   [err]
H      H 20
[err] 1.57  H  [err] 25       1.58  H  [err]                    H      H
1.59  H  [err]                   H    H      [err] 1.60  H  [err] H      H
H      resin 30       1.61  H  [err]     H      H 1.62  H  [err] 1.63  H
[err] 1.64  H  [err] 35
(decomp.) 1.65  H  CH3              [err] H       H     [err]  resin 1.66
H  [err] (decomp.) 1.67  H  [err] 40 



1.68  SH [err] 1.69  SH [ERR] 1.70  H  H                [err]   H      H
(decomp.) 1.71  H               [err] 1.72  H  [err] (decomp.) 1.73  H
[err] 55    Table 1: (Continuation) Comp. [err] data 5 1.74   H   [err]
H   [err] 1.75   H   [err]           H 10
(decomp.) 1.76   H   [err]   H m.p.92-93 C 1.77   H   [err]    H
H     H 1.78   H                H              H     H 1.79   H   [ERR]
H    H    H            H 1.80   H   [err]      H    H    H      H     H
resin 1.81   H   [ERR]       H          H   H     H      [err] 20 1.82   H
e[rr]    H    H       H      H      86-[err] 1.83   H [err]         H H   H
H      61-[err] 1.84   H  [err]     H  H     H    H        H 25       1.85
H  [ERR]              H 1.86   H   benzyl       H     H    H            H
[ERR] 1.87   H   [ERR] 1.88   H   [ERR] 30       1.89   SH  [err]
H      H 1.90   H   [err]          H   H      [err] 1.91   H   [err]H
H 35       1.92   SH  [err] H    H    H      H 1.93   H   [err]
H      H      [err] 1.94   H   [err]              H 



1.95   SH  [err]   H      H 40       1.96   H   [err]
H      H     resin 1.97   H   [err] 1.98   H  [err]     H 1.99   SH  [err]
45        1.100  H   [err]        H      H      [err] 1.101  H   [err]   H
1.102  H  [err] H      H     resin 50 55 12    Table l: (Continuation)
Comp.   [err] 5      No.
data 1.103  H  [err]     H      H 1.104  SH  [err]
H 10     1.105  H   [err]       P          H      H 1.106  SH  [err]
H      H 1.107  H   [err]    H      H 1.108  SH  [err]   H         H 1.109
H   [err]                       [err]  H 1. 110  H   [err]          H
H     [err] 1.111  H       H   [err]              H 20     1.112  H   [err]
H 1.113  H   [err]       H                        [err]   H 1.114  H
[err]      H                   H      NHz 25      1.115  H   [err] 1.116  H
[err] 1.117  H   [err] 1.118  H   [err]  H      H      [err] 1.119  H
[err] 1.120  H   [err] 1.121  H   [err] 35      1.122  H   [err] H       H
1.123  H   [err] 1.124  SH  [err]    H       H      H             1,2-cis
40      1.125  H   [err]                   H     H      H      H
1,2-cis 1.126  SH  [err]               H     H      H      H
1,2-trans 



1.127  H   [err]    1,2-trans 45 50 55    Table 1: (Continuation) [err]
4     3    6   7 Camp.            R                                  [err]
physical No.
date 10 1.128     [err]H    H   H    H [err] .129   H    [err]      H
H    H   H          . HNO /Mp. 2 4
3 [err] .130   SH   [err]                        H    H   H    H   [err]
[err] .131   H    [err] H   H    F 20          .132  [err]   H   H 3
3             3 .133   H    CH3                            [err]  H   H
Cl .134   SH   [err]  H   H    C1 25         1 .135   H    [err]
H   H    Br .136   SH   [err]           H   H    Br .137   SH   [ERR]
H   H    H .138   SH   [err]    H   H    H 30          .139   H
[err] H    H   H    H .140   SH   CH               CH            [err] H
H    H .141   H    [err] H   H    H .142   SH   H                 [err]  H
H    H 35         1.143   H    H                 [err]  H   H    H .144   H
H                              H    H   F    H   [err] [err] .143   SH   H
H            H    H   F    H 40          .146   11    H
H    H   Cl   H .147   SH   H                              H    H   Cl   H
.148   H    H                              H H    r   H 45         1.149
SH   H                              H    H   Br   H .150   H    H
[ERR]  H   F    H 



.151   H    H                [ERR]  H   Cl   H .152   H    H
[ERR]  H   [ERR]H 50         1.153   H    H                              H
H   [ERR] H 55 14    TABLE 1: (Continution) 5         comp.
[err]   physical No.                                      date 10
1.154  H                                     [err]  H    H    H 1.155   H
[err] H    H    H 1.156   H      NH               [err]  H    H    H 3 15
1.157   H       [err]H    H    H 1.158   H      [err]          H
H    H    H    H 1.159   SH    [err]                            H    H    H
H    1,2-trang 20                  SH 1.160   SH    [err]  H    H    H    H
1,2-cis 1.161   H      [err]                           H    H    H    1,
2-trans 1.162   H      [err]                           H    H    H    H
1,2-cis 1.163   H      [err]                             H    H    H
1,2-trans 25 1.164   H      [err]       H    H    H    H    1,2-cis .HNO3
30 35 40 45 50 55    Table 2: No. 2.01   H         [err]
H     F 2.02   H         [err]          H      Cl 15         2.03   H
CH3           H            H      Br 2.04   H         [err]           C1
C1 2.05   SR        [err]          H            H      F 



20         2.06   SH         [err]          H            H      F 2.07   SH
[err]           H            H      Cl 2.08   SH        [err]            H
Cl    C1 2.09   H        [err]C1    Cl 25         2.10   SH         [err]
Cl    Cl 2.11   H         [err]                H     H 2.12   SH
[err]         H     H 30         2.13   H          [err]        H      H
2.14   SH        [err]      H     H 2.15   H         [err]     H     H 2.16
SH        CH3            H            H     [err] 2.17   H         [err]
H            H     [err] 2.18   SH        [err]            H
[err]   H 2.19   H         [err]                       [err]   H 40
2.20   H          [err]                     H      H   [err] 2.21   H
[err]                       H     H   [err] H    2. 22   H  [ERR]         H
H     H   [ERR] 2.23   H         [ERR]                   H     H   [ERR]
2.24   SR        CR,                   F     H   m.p.[ERR] 2.25   H
[ERR]                        F     H   [ERR] 50         2.26   SH
[ERR]         C1    H   [ERR] 16    Table 2: (continuation) Comp.  [err]
[err]     physical No.
data 5          2.27   H          [err]            H            Cl    H
[err] 2.28   H         [err]                     Br    H   [err] 2.29   SH
[err]                        Cl    Cl  [err] 2.30   H         [err]    Cl
Cl  [err] 10          2.31   3H                                   Br    H
2.32   SH        [ERR]                     H     H  mp.[ERR] 2.33   H
H             H           H     H  [ERR] 2.34   SR        [ERR]
H     H 15          2.35   H         [ERR]         H      H Table 3 20
[ERR] [ERR] 



25 COmp.      R                            [ERR]   physical No.      __data
30          3.01       SH         [ERR]         H      H    H    [ERR] 3.02
H          [ERR]                H    H      [ERR] 3.03       H
[ERR]       H      H    H 3.04       H          [err]       C1      H    Cl
35          3.05       H          [ERR]        H      Cl   Cl 3.06       SH
[ERR]       H       H    H 3.07       SH         [ERR]        C1      H
Cl 3.08       SH         H    Cl   Cl 40          3.09        H
[ERR]      H      H    F 3.10       SH                            H    F
3.11       SH                [ERR]           H 45          3.12       H
H 3.13       SH         [ERR]             H 3.14        H          [ERR] 50
55 17    Table 4 Comp.     R       [ERR]   phyical No.
data 4.01      SH      CH3     [ERR]      H 4.02      H       [ERR]     H
[ERR] 4.03      H       [ERR] 4.04      SH      [ERR] 4.05     H
[ERR] 20           4.06      H       [ERR] 4.07      SH      [ERR]        H
4.08      H      [ERR] 4.09      H      [ERR]   H           H      [ERR] 25
4.10      SH      [ERR] 4.11      H       [ERR]    H          5-Cl 4.12
SH      [ERR]    H          H 4.13      H       [ERR] H          H 4.14
SH        [ERR]       H 4.15      H       [ERR] H           H 



4.16      SH      [ERR]  2-benzyl    H            H 35           4.17
H       [ERR] 2-benzyl    H            H 4.18      SH     [ERR]       H
H 4.19      H       [ERR]      H          H 40           4.20      SH
[ERR]                   H 4.21      H       [ERR]       H          H 4.22
SH      [ERR]     H          H 4.23      H      [ERR]               H 45 50
55 18    EP 0 207 563 B1 Table 5: 10                   [err] 5.01      SH
[err] 5.02      H       [err] 15               5.03       H       [err]
5.04      SH    benzyl 5.05      H      [ERR] 5.06      SH      [ERR] 20
5.07      H        [ERR] 5.08     S        [ERR] Table 6: 25 30
[ERR] Camp.               physical data No.          [ERR] 6.01
SH        [ERR]               3      [ERR] 35              6.02
H         [ERR]                   3      [ERR] (decoMp.) 6.03
[ERR] 6.04            SH                      4 6.05            H
4 40              6.06            H        [ERR]                4
[ERR] 6.07            H         [ERR]         3 6.08            SH
[ERR]           3 6.09            H        [ERR]        4 



45 6.10            SH       [ERR]        4 6.11            SH       [ERR]
1 6.12            H        [ERR]                  1 6.13            SH
CR 3                 2 50              6.14            H
2 55    EP 0 207 563 B1 Table .7: [err] 10              Comp
.                      [err]          physical data 7.01      SH
[ERR]       [ERR] (decomp.) 7.02       H        [err]
[err] 15              7.03       H                      [err]       H 7.04
S11        H           [err] 7.05      H         [err]               H 7.06
SH        [err]             [err] 20               Table  8: [err] 25
[err] Comp.   [err]                      [err] physikal 30
No.                                              date 8.01    SH
[err] 8.02    SH            [err] 8.03    H             [err]         H
H          S     [err] 35 8.04    SH            [err] 8.05    H
[err]                     S 8.06    H             [err]       H         S
40                8.07    SH            [err]      H         S 8.08     If
[err]       H         S 8.09     H            [ERR]                 S 8.10
H             [ERR] 45                8.11   SH
H         0 8.12     H            [ERR] 8.13     SH             [ERR] 8.14
H              [ERR] 



50                8.15      SH    [ERR]     H         S 8.16     [ERR]
S 55 20    EP 0 207 563 B1 Table 9: [err] 10            Comp.
[err]    physical data 9.01    SH       [err]    H     H 9.02    H
[err] 9.03    H        [err] 15            9.04    SH        [err] 9.05
H       [err] 9.06    H        [err]  H     H      [err] 9.07    H
[err]   H      H      2,3-cis 20            9.08    H         [err]  H
H      2, 3-trans 9.09    H        [err]    H         7-Br H 9.10    SR
[err]           7-Br H 9.11    H        [err] 25             9.12    SH
[err] 9.13    SH       [err] 9.14    H        [err]   H           H
6-C1  H       [err] 9.15    SH       [err]       H         6-Cl  7-Cl
[err] 9.16    H        [err]      H           H         6-Cl  7-Cl  [err] 9
.17    SH     [err]         H      H 9.18    H       [err]       H
H      H 9.19    SH       [err]    H           H       H 9.20    H
[err]   H          H       H 9.21    SH       [err]   H        H 9.22    H
[err]  H      H 40            Table 10: [err] 45                      [err]
COmp.   [err] No. 10.01   H        [err] 50             10.02   SH
[err] 10.03   SH                           H 



55    Table 10:(continuation) comp  [err] 10.05     SH         [err] 10.06
H         [ERR]       H 10                              10.07    SH
[ERR]         H 10.08    H        [ERR] Table 11 : 20 Camp.
[err]physical No .            data 11.01    SH        [err]      11
[err] 11.02    SH    [err]        H        H       -87.9    [err] 25
11.03    H        [err]       resin 11.04    11    [err]    H4       Tl
+23.6-   resin 11.05    311     [err] 11.06    SH       [err] 30
11.07    H     [ERR] 11 . 08         [ERR] Table 12: 35 12 .01    311
[ERR] 12.02    H     [ERR]            H 12.03    SH                   [ERR]
H 12 .04    H                    [ERR]     H 1.2.05    SH       [ERR] 12.06
H       [ERR] 12.07      SH                 [ERR]   H [ERR] 55    Table 12:
5 [err] Comp    [err] 10 



13.02    H                   H           H 13.03   SH                 [ERR]
H 15                              13 . 04    H       [ERR]       H 13.05
SH                  [ERR] 1 3.06           [ERR] 13.07    H
7-benzyl   H 20 13.08   H           [ERR]      7-benzyl  H 13.09
7-allyl   H 13.12          [ERR]allyl   H 25
Table   14: 30 [err] Comp.                                    [err] 35
14 .01    SH       [err]      H            H 14.02    H                  H
H 14.03        [ERR]       H 14.04    H       [err]       H 40
14.05        [err] 14.05    [err] [err] 45 50 55    Table 13: [err] [err]
[err] 15.05   H          [ERR] 15.05    H        [ERR]               H
Table 16: 25 Comp. [err] 35                           16.01
[err] 16.02  H          [err] 16.03   H         [err] 16.04 40
1 6 .05   H [err]     CH3 



15.06    H         [ERR] 16.07    SH       [ERR] [ERR] 45
[ERR] 16.0?    SH        [ERR] so 55 24    Table 17: 5 [err] [err] 10
Comp.   [err] No. 17.01   H         [err] 17.02   SH        CH 15
17.03   H           [err] 17.04   SH        [err]    [err] 17.05   H
[err] 17.06   H         [err] 20          17.07    H         H        H
[err] 17.08   SH       H        H 17.09   H        H        [ERR] 25
17.10   SH        H        [ERR] 30         Table 18:
Table 19: [ERR] [ERR] [ERR] [ERR]                   Comp.     [ERR] 40
Comp.          [err]                            No. 18.01   SH
19.01   SH    CH          1 3 18.02   H         [err]                 19.02
H       [err]       1 18.03   H         [err]                     19.03
SH    [err]         2 45           18.04   R             [err]
19.04   H     [err]        2 19.05   SH    [err]         3 19.06   H
CH3        3 19.07   SH    [ERR]        4 



so                                                       19.08   H
[err]       4 The following examples are intended to Illustrate the present
invention in all its aspects and not to limit 55  ft thereto. A.
Composition Examples    Example 1: Formulation Examples for solid
compounds  of   formula I (percentages are by weight) a) Wettable powders
a)         b)        c) compound No. 1.02                                20
%       50 %       0.5 % sodium lignosulfonate
5       %   5     %  5   % sodium laurylsulfate
3 %          -            - 10       sodium  diisobutylnaphthelenesulf
-        6 %      6   % octylphenol  polyethylene (7-8 moles of ethylene
oxide                            2 %       2   % highly dispersed silicic
acid                     5 X       27 %      27   % 15 kaolin
67 % sodium chloride                                        -       -
59.5 % 20 The active ingredient is thoroughly mixed with the adjuvants and
the mixture is thoroughly ground In a suitable mill, affording wettable
powders which can be diluted with water to give suspensions of the desired
concentration. 25 b) Emulsifiable concentrate                   a)
b) compound No. 1.03                                10 %        1 % 30
octylphenol polyethylens glycol ether (4-5 moles of ethylene oxide)
3 %        3 % calcium dodecylbenzenesulfonate  e             3 %        3
% castor oil polyglycol ether (36 moles of ethylene oxide)
4 %        4 % cyclohexanone                                    30 %
10 % xylene mixture                                   50 %       79 % 40
Emulsions of any required concentration can be obtained from this
concentrate by dilution with water. c) Dusts
a)         b) 45 compound No. 1.03                               0.1 %
1 % talcum                                         99.9 %- 50
kaolin                                         -              99 % Dusts
which are ready for use are obtained by mixing the active ingredient with
the carriers, and 



grinding the mixture in a suitable mill. 55 26    d) Extruder granulate
a)         b) compound No. 1.03                                10 %
1 % sodium lignosulfonate                             2 %         2 %
carboxymethylcellulose                             1 % 10            kaolin
87 %       96% The active ingredient is mixed and ground with the
adjuvants, and the mixture is subsequently moistened with water. The
mixture is extruded and then dried in a stream of air. 15 20
compound No. 1-01                                 3 % polyetbylene glycol.
(mo). wt. 200)               2 % kaolin
94  . 25 The finely ground active ingredient is uniformly applied, in a
mixer, to the kaolin moistened with polyethylene glycol. Non-dusty coated
granulates are obtained in this manner. 30            f) Suspension
concentrate                       a)         b) compound No. 1.02
40   %       5   % ethylene glycol                                  10   %
10   % nonylphenol polyethylene glycol other (15 moles of ethylene, oxide)
6   %      1   % sodium lignoaulfonatte                           10   %
5   % 40            carboxymethylcellulose                        1   %
1   % 37 % aqueous formaldehyds    solution              0.2 %      0.2 %
silicone oil in the Form  of  a      75 % aqueous emulsion
0.8 %      0.8 % 45            water
32   %    77   % The finely ground active ingredient is Intimately mixed
with the adjuvants, giving a suspension concentrate from which suspensions
of any desired concentration can be obtained by dilution with water. 50 55
27    g) Salt solution compound No. 1.02                             5 % 



isopropylamine                                1 % octylphenol polyethylene
glycol ether (78 moles of ethylene oxide)                  3 % water
91 % 10 Example 2: 15 Formulation Examples for liquid active ingredients of
formula I (throughout, percentages are by weight) a) Emulsifiable
concentrates                   a)    b)    c) 20       compound No. 1.60
20 %  40 %.  50   % calcium dodecylbenzenesulfonates       5 %   8 %   5.8
% castor oil polyethylene glycol ether 25       (36 moles of ethylene
oxide)               5 %  -       - tributylphenol Polyethylene glycol
ether (30 moles of ethylene oxide)                -     12 %   4.2 %
cyclohexanone                               -     15 %   20   % 30 xylene
mixture                             70 %  25 %  20   % 35    Emulsions of
any required concentration can be produced from such concentrates by
dilution with water. b) Solutions                                    a)
b)    c)    d) 40      compound No. 1.60                               80 %
10%   5 %   95 % ethylene glycol monomethyl ether              20 %  -
-      - polyethylene glycol [err]             -      70 %  -       - 45
N-methyl-2-pyrrolidone                          -      20 %  - epoxidised
coconut oil                         -      -        1 %   5 % petroleum
distillate (boiling range 160-190)
94% 50 These solutions are suitable for application in the form of
microdrops. 55    c) Granulates
a)             b) compound No. 1.60
5             10 % 5        kaolin
94 %           - highly disperaed silicic acid                         I
attapulgite                                                 -
90 % 10 The active Ingredient is dissolved in methylene chloride, the
solution is sprayed onto the carrier, and the solvent is subsequently
evaporated off in vacuo. 



15               d) Dusts                                a)            b) a
compound No. 1.60                     2 %           5 % highly dispersed
silicic acid             1 %           5 % talcum
97             - 20 kaolin
90 % Ready-for-use dusts are obtained by intimately mixing the carriers
with the active ingredient. 25 B. Biological Examples Example 3
Preemergence herbicidal action 30    In a greenhouse, immediately after
sowing the test plants In seed dishes, the surface of the soil is treated
with an aqueous dispersion Of the test compounds, obtained from a 25 %
emulsifiable concentrate or from a 25 % wettable powder with test
compounds, which, on account of their insufficient solubility, cannot be
formulated to emulsifiable concentrates. Two different concentration series
were used, cor- responding to 1 and 0.5 kg of test compound per hectare
respectively. The seed dishes are kept in the 35 greenhouse at 22 -25 C and
50-70 % relative humidity. The test is evaluated 3 weeks later in
accordance with the following rating: 1     = plants have not germinated or
are totally withered 2-3    = very strong action 4-6    = average action 40
7-8    = slight action 9     = no action In this test, the tested compounds
of formula(l) were most effective against monocot grass weeds, whereas no
or only insignificant damage was caused to cultivated plants such as maize
at the given rates of application. 45 50 55    EP 0 207 563 B1 Results:
Preemergence test 5       dosage                 Comp.  1.01    Comp. 1.02
Comp.  1.03  Comp. 1.08 kg a.i./ha plant tested                          1
9.5        1     0.5      1    0.5 maize                 9   9           9
9          8     9        9     9 10      alopecurus myos.   2   2
2     2        2     2 digitaria  sang.                                  1
1        1     1 echinochloa c.g.   1   1              1    2         1
1        1     1 sida spinosa          -    -          4   4          1
1       2      3 



amaranthus ret.    -   -              4    4         1     1        2     2
chenopodium so.    3   3              3   3          1     1        1     1
solanum nigrum        -   -           3   3          1     1        1     1
chrysanthe.leuc.   -   -                   2        2     2        2     2
galium aparine        3    4          2   2          1     1        2     3
viola tricolor        3    3          2   3          1     1        1     1
20      veronica sp.                         2   2         1      1       1
1 -: not tested 25     Results: Preemergence test dosage
Comp  1. 16   Comp. 1.17  Comp. 4.01 kg a.i./ha 30      plant tested
I   0.5               0.5      1      0.5 maize                 o
8     9 alopecurus myos.   5    6                2          3     4
digitaria sang.    1   1              1             1     1 35
echinochloa c.g  2   2                1   1         1      1 sida spinosa
3   3           1   2          2     3 amaranthus ret.    a    3
7   2          2     3 chenopodium sp.    3   4              1   1
1     1 solanum nigrum      2    2          1   1          2     2 40
chrysanthe.leuc.   3    3             2   2          4     6 galium aparine
4    5          2   3          2     3 viola tricolor        3   4
1              2     2 veronica sp.          2    2
1     1 45 Example 4: Postemergence herticidal action (Contact herbicide):
A large number of weeds and cultivated plants are sprayed post-emergence in
the 4- to 6-leaf stage so with an aqueous active ingredient dispersion in
rates of 4 and 2 kg of test compound per hectare and kept at [err] and
45-60 % relative humidity. The test was evaluated at least 15 days after
treatment in accordance with the same rating as employed in the
preemergence test. In this test, the compounds of formula I were also most
effective against the tested weeds. The cultivated plants such as maize and
rice were either not damaged or only damaged at higher application 55 rates
of the tested compound. 30    EP 0 207 563 B1 Resuults: Postemergencs test
5                        dosages g.s.i./ha                 Comp. 1.06 



plant t sted                         2 maize                     8 10
rice. dry                             9 xanthium   [er]            3
4 chenopodium  sr.                    5 ipomosa                   4
5 sinapis                   4          7 galium  aparing
5 viola tricolor           4          6 20 Example 5 Herbicidal action in
transplanated rice crops 25 days old rice shoots of the variety "Yamabiko"
were transplanted into large plastic containers. Into the same containers
seeds of the weeds occurring in rice crops, namely alisma, ammonia,
cyperus, 25  echinochloa, eleocharis, fimbristylis, scirpus and monochoria,
were sown between the rice plants. The containers were watered to such an
extent. that a water layer of 2.5 cm covers the surface. After 3 days under
green house conditions, the diluted aqueous dispersions of the active
compounds were added to the water layer at a rate of application of 500,
250. 125, 60, 30 and 15 g a.i. per hectare. The containers were then kept
covered with water at a temperature of 25 C and high humidity in a
greenhouse for 4 weeks. The 30  evaluation of the tests was made in
accordance with the rating given in Example 3. 35 40 45 50 55    Results:
(-: not tested) 5       Compound No.                      1.01
1.02 Tested plant rice "Yamabiko"        8   ?   ?   9           8   9   9
9  9  9 10       alisma                 1   1            '.2  3    1   2
2  3  3  3 ammania                1   2   2  2  2  2    -   -   -  -  _  _
cyperus difformia     1   1               1 1   1   1    1    1111
echinochloa c.g.       1   1    3    5  8    1   1   1  1  3  6 eleocharis
_                -      1   1   1  1  1  1 15       fimbristylis
1   1             1  1    1     1    1 scirpus                1           2
4    1   1   1  3  4  4 monochoria             1   1   1  3    1   1   1  1
1  1 20 Compound N0.                 1.03                     1.04 



[err]  hectare in g a.i. per hectare Tested plant         500 250  125   30
15  500 250 125 60 30 15 25       rice "Yamabiko"        9   9   9 9   9
8   9   9  9  9  9 alisma                 1   1         3  6    1   1   2
3 5  7 cyperus difformia    1  1   1        2  2    1   1   1  1  3  3
echinochloe c.g.       1   1.   3  6  9  9    2   5   8  8  9  9 eleocharis
1        5  5    3   5   6  7  8  8 30       fimbristylis           1   1
1     1    1    1   1 scirpus                1   1       3  9    1   7   7
7  9  9 monochoria             1        1   3  9    1   1   3  5  5  6 35
40 45 50 55    EP 0 207 563 B1 Compound No.
1.12- [ERR]  hectare in g a.i. per hectare Tested plant
30 15  500 250 125 60 30 15 rice "Yamabiko"                ?        ?
9      9    9   9 alisma                                   3  6      1    1
1   2  6  7 ammania                   _            -    -        1   2   2
2  2  3 cyperua differmia          1    1    1     1  1     1          1
1 10        echinochloa [err]           1         6   8  9  9      1    3
4  8  9  9 eleocharis                1   1         1   1        -    -   -
-  -  - fimbristylis              1    1   1  1             1   1    1  1
1  2 scirpus                   1    1   5  6  7  8         1    1   3  7  9
9 monochoria                1   1    1  2  4   6        1    1   2  2  4  7
15 Compound No .                       1.16                       2.01 I in
er hectare in g a.i. per hectare 20        Tested plant            500  250
125  60          500  250  125  60 rice "Yamabike            8            ?
9         9      9     9    9 echinochloe c.g           1     1      2    3
1     2     5    6 scirpus                                              1 2
1  1    3   4 monochoria                2     2      3   3          1     2
4    5 Compound No.                      3.01.                      4.01 in
g  a.i - per bectare in g a.i. per hectare 



30        Tested plant            500    250       125        250    125
60 rice "Yamabiko"           9                          9       9      9
echinochloa c ..                          5           1      1       1
scirpus                   1      2        3          1       2      3 35
monochoria                2       2        4          2      2       3 40
C. Preparatory Examples Example 6:
1-(7-Methoxy-1,2.3,4-tetrarahvdronaphthalen-1-yl)-2-mercapto-5-imidazolecar
boxylic acid methyl ester (compound 1.13). 45    a)
N-(7-Methoxy-1,2,3,4-tetrehydronaphthelen-1-yl)glycine methyl ester. 367.0
g of 1-amino-7-methoxy-1.2,3.4-tetrahydronaphthalene are solved in 1500 ml
of diethyl ether. To this solution Is dropwise added a solution of 158.3 g
of bromoacetic acid methyl ester in 450 ml of diethyl ether. The mixture is
stirred at room temperature for 70 hours. The precipitate is separated and
the solution is concentrated to drynsss, yielding
N-(7-methoxy-1,2,3,4-tetrahydronaphthalen-1-yl) glycine 50    methyl ester
quantitatively. b) N-Formyl-N-(7-methoxy-1,2.3.4-tetrahydronaphthalen-1-yl)
glycine methyl ester. 2.40 g of
N-(7-methoxy-1,2.3,4-tetrahvdronaphthalen-1-yl)glycine methyl ester are
added dropwise with cooling to 5 C to 5.52 g of formic acid. Additionally
1.79 g of acetic anhydride are added, and the mixture is kept at room
temperature for 70 hours. Destillation under vacuum affords 2.7 g (97 % of
55   theory) of N-formyl-N-(7-methoxy-1,23,4-tetrahydronaphthalen-1
-yl)glycine methyl ester as a colourless resin. c) A solution of 1.85 g of
sodium methylate in 38 ml of tetrahydrofuran is prepared by adding suitable
amounts of methanol and sodium hydride to the tetrahydrofuran. With
optional cooling to room    temperature 6.5 g of formic acid methyl ester
and 10.0 g of N-formyl-N-(7-methoxy-1,2,3,4-
tetrahydronaphthalen-1-vl)glycins methyl ester are added. After 20 hours
the mixture is taken up with 30 ml of deionisized water and 50 ml of
diethyl ether. The aqueous phase is separated, and 30 ml of methanol and
8.6 ml of 36 % hydrochloric acid are added. The solution is heated to 40
-45 C and 5     treated with a solution of 5.8 g of potassium thiocyanate
in 10 ml of deionisized water. After 24.hours the mixture is heated to
[err] for 5 hours. Upon cooling 7.3 g (64 % of theory) of
1-(7-methoxy-1,2,3,4-
tetrahydronaphthalen-1-yl)-2-mercapto-5-imidazolecarboxvlic acid methyl
ester precipitate, having a melt- ing point of 184-[err]. 10  Example 7:
1-(7-Methoxy-1,2,3,4-tetrahydronaphthalen 1-yl)-5-imidazolecarboxylic  acid
methyl ester - (compound 1.05). 0.22 g of sodium nitrite and 2.85 g of
nitric acid are solved in 7 ml of deionisized water. Within 1 hour 3.2 g of
1-(7-methoxy-1,2,
3,4-tetrahydronaphthalen-1-yl)-2-mercapto-5-imidazolecarboxylic acid methyl
15  ester are added portionwise at a temperature between [err] and [err].
The precipitate is isolated affording 2.72 g of the nitric acid addition
salt of l-(7-methoxy-1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarbox-
ylic acid methyl ester. This salt is treated with 10 ml of 10 % aqueous
sodium carbonate solution. Extracting the aqueous phase with chloroform.
and evaporating the organic solvent yields 2.72 g of 1-(7- 



methoxy-1,2,3,4-tetrahydronaphthalen-1-yl)-5-im idazlelecarboxylic acid
methyl ester as a colourless  resin. 20 Example 8 :
1-(1,2,3.4-Tetrahydronaphthaienn-1yl)-5-imidazolecarboxylic acid methyl
ester (compound 1.02). 33.0 g of ammonium carbonate are added at room
temperature to a solution of 15.5 g of N,a-bis-formyl-
N-(1,2,3,4-tetrahydronaphthalen-1-yl)glycine methyl ester in 300 ml of
xylene. The mixture is heated to 25  70 C for 1 hour then the temperature
is raised to [err] for 3 hours. After concentration the 1-(1,2,3,4-
tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid methyl ester
precipitates from the solution, having a melting point of [err]. Example 9:
1-(1,2,3,4-Tetrahvdronaphthalen-1-yl)-5-imidazolecarboxylic acid methyl
enter (compound 1.02). 30 A mixture of 16.5 g of
N.a-bis-formyl-N-(1,2,3.4-tetrahydronaphthalen-1-yl)glycine methyl ester,
65.0 g of ammonium acetate and 100 ml of acetic acid are refluxed for 8
hours. Then additional 50 g ammonium acetate are added and the refluxing is
continued for further 4 hours. The solution is diluted with 300 ml of water
and extracted twice, with 100 ml of toluene each time. The organic phases
are combined, 35 concentrated and separated at silica gel by
chromatography. Concentration of the eluate yields 1-(1,2,3.4-
tetrahydronaphthalen-1-yl)-5-imidazolecerboxylic acid methyl ester, having
a melting point of 63 C. Example 10:
1-(1,2,3,4-Tetrehydronaphthelen-1-yl).5-imidazolecarboxylic acid methyl
ester (compound 1.02). 40 A mixture of 16.5 g of
N.[err]-bis-formyl-N-(1,2,3.4-tetrahvdronaphthalen-1-yl)glycine methyl
ester, 50 ml of formamide and 10 ml of hydrochloric acid are heated to
[err] for 8 hours. After cooling to room temperature the mixture is
extracted with a mixture of 100 ml of water and 100 ml of diethyl ether.
The ethereal phase is separated and the aqueous phase is extracted twice,
with 100 ml of diethyl ether each 45  time. The combined organic chases are
dried over sodium sulfate and concentrated to dryness. The residue
crystallizes affording pure 1 -(1 .2,3,
[er]-tetrahdronaphthalen-1-yl)-5-imidazolecarboxylicacid methyl es- ter
with a melting point of [err]. Example  11:  1-(2,2-Dimethyl-1
,2.3.d-tetrahvdronaphthalen-1-yl)-2-mercapto-5-imidazolecarboxylic  acid 50
methyl ester (compound 1.17). a)
N-(2,2-Dimethyl-1,2.3,4-tetrahydronaphthalen-1-yl)glycine methyl ester.
65.2 g of 1-amino-2,2-dimethyl-1.2,3[err]-tetrahvdronaphthalene are solved
in 250 ml of diethyl ether. To this solution is dropwise added a solution
of 28.3 g of bromoacetic acid methyl ester in 150 ml of diethyl 55
ether. The mixture is stirred at room temperature for 70 hours. The
precipitate Is separated and the solution is concentrated to dryness,
yielding N-(2,2-dimethyl-1,2,3,4-tetrahydronaphthalen-1-yl) glycine methyl
ester quantitatively. b)
N-Formyl-N-(2,2-dimethyl-1,2,3,4-tetrahvdronephthalen-1-yl)-glycine methyl
ester.    EP 0 207 563 B1 The complete yield of N-(2,2-dimethvl-1.2.3
.4-tetrahydronaphthalen-1-yl)glycine methyl ester of the process a) is
added dropwise with cooling to [err] to 67.8 ml of formic acid.
Additionally 24.9 ml of acetic 



anhydride are added, and the mixture is kept at room temperature for 70
hours. Destillation under vacuum affords 35.2 g of
N-formyl-M-(2,2-dimethlyl-1,2,3,4-tetrahydronaphthalen-1-yl) glycine methyl
es- 5     ter having a melting point of 74-[err]. c) A solution of 24.6 g
of sodium methylate in 500 ml of tetrahydrofuran is prepared by adding
suitable amounts of methanol and sodium hydride to the tetrahydrofuran.
With optional cooling to room temperature 73.7 g of formic acid methyl
ester and 35.2 g of N-formyl-N-(2,2-dimethyl-1,2,3,4-
tetrahydronaphthalen-1-yl)glycine methyl ester are added. After 20 hours
the mixture is taken up with 10    350 ml of deionisized water and 700 ml
of diethyl ether. The aqueous phase is separated, and 350 ml of methanol
and 97.7 ml of 36 % hydrochloric acid are added. The solution is heated to
40 -45 C and treated with a solution of 66.1 g of potassium thiocyanate in
200 ml of deionisized water. After 24 hours at 40 C the mixture is heated
to [err] for 5 hours. Upon cooling 35.8 g of 1-(2,2-dimethyl-1,2,3,4-
tetrahydronaphthalen-1-yl)-2-mercapto-5-imidazole-carboxylic acid methyl
ester precipitate, having a 15    melting point of 171-[err]. Example 12 :
1-(2,2-Dimethyl-1.2.3.4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic
acid methyl ester - (compound 1.03). 20     5.8 g of sodium nitrite and 55
g of nitric acid are solved in 3100 ml of deionisized water. Within 1 hour
92.2 g of
1-(2,2-dimethyl-1,2,3,4-tetrahydronaphthalen-1-yl)-2-mercapto-5-imidazoleca
rboxylic acid methyl ester are added portionswise at a temperature between
[err] and [err]. The precipitate is isolated affording 100.0 g of the
nitric acid addition salt of 1-(2,2-dimethyl-1
2,3,4-tetrahydronaphthalen-1-yl)-5- imidazolecarboxylic acid methyl ester.
This salt is treated with 250 ml of 10 % aqueous sodium carbonate 25
solution. Extracting the aqueous phase with chloroform, and evaporating the
organic solvent yields 80.4 g of
1-(2,2-dimethyl-1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic
acid methyl ester having a melting point of 100-[err] Example 13: R-1-(1
2,3,4-Tetrahvdronaphthalen-l-yl)-2-mercapto-5-imidazolecarboxylic acid
methyl ester - 30 (compound 11.01). a)
R-N-(1,2,3,4Tetrahydronaphthalen-1-yl)-glycine methyl ester. The optically
pure isomer of R-1-amino-1,2,3.4-tetrahydronaphthalene was prepared as
described in US Patent No. 3,953,506 35    51.4 g of
R-1-amino-1,2,3,4-tetrahydronaphthalene and 37.1 g of sodium carbonate are
dispersed in 300 ml of methanol. 53.6 g of bromoacetlc acid methyl ester
are added dropwise to this dispersion. The mixture is stirred at room
temperature for 100 hours. The precipitate is separated and the solution is
concentrated to dryness, yielding the
R-N-(l,2,3,4-tetrahydronaphthalen-1-yl) glycine methyl ester quan-
titatively. 40    b)
R-N-Formyl-N-(1,2,3,4-tetrahydronaphthelen-1-yl)glycine methyl ester. 64.9
g of R-N-(1,2,3,4-tetrahydronaphthalen-1-yl)glvcine methyl ester are added
dropwise with cooling to 5 C to 134 ml of formic acid. Additionally 48.9 ml
of acetic anhydride are added, and the mixture Is kept at room temperature
for 70 hours. Destillation under vacuum affords 50.6 g of
R-N-formyl-N-(1,2,3,4- tetrahydronaphthalen-1-yl)glycine methyl ester
having a melting point of 83-84 C. 45    c) A solution of 11.2 g of sodium
methylate in 250 ml of tetrahydrofuran is prepared by adding suitable
amounts of methanol and sodium  hydride to the tetrahydrofuran. With
optional cooling to room temperature 35.1 g of formic acid methyl ester and
the R-N-formyl-N-(1,2,3,4-tetrahydronaphthalen-1-yl)- 



glycine methyl eater obtained from the process b) are added. After 20 hours
the mixture is taken up with 130 ml of deionisized water and 250 ml of
diethyl ether. The aqueous phase is separated, aid 130 ml of so    methanol
and 46.9 ml of 36 % hydrochloric acid are added. The solution is heated to
40 -50 C and treated with a solution of 31.5 g of potassium thiocyanate in
60 ml of deionisized water. The mixture is stirred at room temperature for
24 hours. During this period 24.4 g of R-1-(1,2,3,4-tetrahydronaphthalen-
1-yl)-2-mercapto-5-imidazolecarboxylic acid methyl ester precipitate. After
recrystallisation from methanol the product has a melting point of
141-[err] 55 Example 14:
R-1-(1,2,3,4-Tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid methyl
ester (compound 11.03). 35    EP 0 207 563 B1 1.4 g of sodium nitrite and
11.7 ml of nitric acid are solved in 75 ml of deionisized water. Within 1
hour 17.9 g of R-1-(1
2,3,4-tetrahydronaphthalen-1-yl)-2-mercapto-5-imidazolecarboxylic acid
methyl ester are added portionwise at a temperature between [err]and 30 C.
The precipitate is isolated affording the nitric acid addition salt of
R-1-(1,2,3,4-tetrahydronaphthelen-1-yl)-5-imidazolecarboxylic acid methyl
ester. This 5  salt is treated with 10 % aqueous sodium carbonate solution.
Extracting the aqueous phase with chloroform. and evaporating the organic
solvent yields 7.4 g of
R-1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecar- boxylic acid methyl
ester as a colourless resin, which is purified by chromatography through a
silica column. The pure resinous product has a refraction index [err] 10
Example 15:
S-1-(1,2.3,4-Tetrahydronaphthaien-1-yl)-2-mercapto-5-imidazolecarboxylic
acid methyl ester - (compound 11.02). a)
S-N-(1,2,3,4-Tetrahydronaphthalen-1-yl)-glycine methyl ester. The optically
pure isomer of S-1-amnino-1,2,3,4-tetrahydronaphthalene was prepared as
described in US 15    Patent No. 3,953,506 26.0 g of
S-1-amino-1,2,3,4tetrahydronaphthalene and 18.8 g of sodium carbonate are
dispersed in 150 ml of methanol. 27.1 g of bromoacetic acid methyl ester
are added dropwise to this dispersion. The mixture is stirred at room
temperture for 100 hours. The precipitate is separated and the solution is
concentrated to dryness, yielding the
S-N-{1.2.3,4-tetrahydronaphthalen-1-yl) glycine methyl ester quan- 20
titatively. b) S-N-Formyl-N(1,2,3.4-tetrah ydronaphthalen- 1-ylglycine
methyl ester. 35.0 g of S-N-(1,2,3,4-tetrahydronaphthalen--l-yl)glycine
methyl ester are added dropwise with cooling to 5 C to 72.3 ml of formic
acid. Additionally 26. ml of acetic anhydride are added, and the mixture Is
kept at room temperature for 70 hours. Destillation under vacuum affords
20.4 g of S-N-formyl-N-(1 ,2,3,4- 25    tetrahydronaphthalen-1-vl)glycine
methyl ester having a melting point of 86-[err]. c) A solution of 4.77 g of
sodium methylate in 100 ml of tetrahydrofuran is prepared by adding
suitable amounts of methanol and sodium hydride to the tetrahydrofuran.
With optional cooling to room temperature 14.4 g of formic acid methyl
ester and the S-N-formyl-N-(1,2,3,4-tetrahydronaphthalen-1-yl)- 



glycine methyl ester obtained from the process b) are added. After 20 hours
the mixture is taken up with 30    55 ml of deionisized water and 110 ml of
diethyl ether. The aqueous phase Is separated, and 55 ml of methanol and
19.2 ml of 36 % hydrochloric acid are added. The solution Is heated to
[err] and treated with a solution of 12.9 g of potassium thiocyanate in 25
ml of delonisized water. The mixture Is stirred at room temperature for 24
hours. During this period 9.5 8 of S-1-(1,2,3,4-tetrahydronaphthalen-l-
yl)-2-mercapto-5-imidazolecarboxylic acid methyl ester precipitate. After
recrystallisation from methanol 35    the product has a melting point of
141-[err] Example 16
S-1-(1,2,3,[err]-Tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid
methyl ester (compound 11.04). 40     0.5 g of sodium nitrite and 4.2 ml of
nitric acid are solved in 50 ml of deionisized water. Within 1 hour 6.4 g
of S-1-(1,2,3,4-tetrahydronaphthelen-1-yl)-2-mercapto-5-imidazolecarboxylic
acid methyl ester are added portionwise at a temperature between [err] and
[err]. The precipitate is isolated affording the nitric acid addition salt
of S-1-(1.2,3,4-tetrahvdronaphthalen-1-yl)-5-imidazolecarboxylic acid
methyl ester. This salt is treated with 10 % aqueous sodium carbonate
solution. Extracting the aqueous phase with chloroform, 45  and evaporating
the organic solvent yields 2.' g of
3-1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecar- boxylic acid methyl
ester as a colourless resin. which is purified by chromatography through a
silica column. The pure resinous product has a refraction index [err] All
other compounds listed in the Tables 1, through 18 can be obtained by
analogous methods of preparation. so Claims 1. A method for controlling
weeds, which method comprises applying to said weeds or to the locus
thereof of a herbicidally effective amount of a 5-imidazolecarboxylic acid
derivative of formula 55    EP 0 207 563 B1
11111111111111111111111111 c   L   M   s * 1.4 g of sodium nitrite and 11.7
ml of nitric acid are solved in 75 ml of deionisized water. Within 1 hour
17.9 g of  R-1-(1,2,3,4-tetrahydronaphthalen-1-
--mercapto-5-imidazolecarboxylic acid methyl ester are added portionwise at
a temperature between [err] The precipitate is isolated affording the
nitric acid addition salt of
R-1-(1,2,3,4-tetrahvdronaphthelen-1-yl)-5-imidazolecarboxylic acid methyl
ester. This 5 salt is treated with 10 % aqueous sodium carbonate solution.
Extracting the aqueous phase with chloroform, and evaporating the organic
solvent yields 7.4 g of
R-1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecar- boxylic acid methyl
ester' as a colourless resin, which is purified by chromatography through a
silica column. The pure resinous product has a refraction index [err]. 10
Example 15: S-1-(1,2,3,4-Tetrahydronaphthlegn-1
-yl-mercapto-5-imidazolecarboxylic acid methyl ester - (compound 11.02). a)
S-N-(1,2,3,4-Tetrahydronaphthalen-l-vl)-glycin, methyl ester. The optically
pure isomer of S-1-amino-1.2.3.4-tetrahydronaphthalene was prepared as
described in US 



15    Patent No. 3,953,506 26.0 g of
S-1-amino-1,2,3,4-tetrahydronaphthalene and 18.8 g of sodium carbonate are
dispersed in 150 ml of methanol. 27.1 g of bromoacetic acid methyl ester
are added dropwise to this dispersion. The mixture is stirred at room
temperature for 100 hours. The precipitate is separated and the solution is
concentrated to dryness, yielding the
S-N-(1.2.3,4-tetrahydronaphthalen-1-yl) glycine methyl ester quan- 20
titatively. b) S-N-Formyl-N-(1,2,3.4-tetrahydronaphthalen-l -yl)glyine
methyl ester. 35.0 g of S-N-(1,2,3,4-tetrahydronaphthalen-l-yl)glycine
methyl ester are added dropwise with cooling to 5 C to 72.3 ml of formic
acid. Additionally 26.4 ml of acetic anhydride are added, and the mixture
Is kept at room temperature for 70 hours. Destillation under vacuum affords
20.4 g of S-N-formyl-N-(1,2,3,4- 25    tetrahydronaphthalen-1-yl)glycine
methyl ester having a melting point of 86-[err]. c) A solution of 4.77 g of
sodium methylate in 100 ml of tetrahydrofuran is prepared by adding
suitable amounts of methanol and sodium hydride to the tetrahydrofuran.
With optional cooling to room temperature 14.4 g of formic acid methyl
ester and the S-N-formyl-N-(1.2,3,4-tetrahydronaphthalen-1-yl)- glycine
methyl ester obtained from the process b) are added. After 20 hours the
mixture is taken up with 30    55 ml of delonisized water and 110 ml of
diethyl ether. The aqueous phase is separated, and 55 ml of methanol and
19.2 ml of 36 % hydrochloric acid are added. The solution is heated to 40
-50 C and treated with a solution of 12.9 g of potassium thiocyanate in 25
ml of delonisized water. The mixture is stirred at room temperature for 24
hours. During this period 9.5 8 of S-1-(1 ,2,3,4-tetrahydronaphthalen-l-
yl)-2-mercapto-5-imidazolecarboxylic acid methyl ester precipitate. After
recrystallisation from methanol 35    the product has a melting point of
141-[err] Example 16 :
S-1-(1,2,3,4-Tetrahydronaphthelen-1-yl)-5-imidazolecarboxylic acid methyl
ester (compound 11.04). 40     0.5 g of sodium nitrite and 4.2 ml of nitric
acid are solved in 50 ml of deionisized water. Within 1 hour 6.4 g of
S-1-(1 ,2,3,4-tetrahydronaphthaelen-1 -vl)-2-mercapto-5-imidazolecarboxylic
acid methyl ester are added portionwise at a temperature between [err] and
[err]. The precipitate is isolated affording the nitric acid addition salt
of S-1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid
methyl ester. This salt is treated with 10 % aqueous sodium carbonate
solution. Extracting the aqueous phase with chloroform, 45  and evaporating
the organic solvent yields 21 g of
3-1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-imidazolecar- boxylic acid methyl
ester as a colourless resin, which is purified by chromatography through a
silica column. The pure resinous product has a refraction index [err] All
other compounds listed in the Tables 1, through 18 can be obtained by
analogous methods of preparation. 50 Claims 1. A method for controlling
weeds, which method comprises applying to said weeds or to the locus
thereof of a herbicidally effective amount of a 5-imidazolecarboxylic acid
derivative of formula 55 36   



EP 0 207 563 B1 [err]                   (I ) or a stereochemically isomeric
form thereof, or of a salt thereof, wherein R' is hydrogen or mercapto, 10
[err] is hydrogen, [err]alkyl. [err]alkenyl [err]alkynyl,
[err]alkoxy-[err]alkyl, aryl-[err]alkyl or Ca- C,cycloalkyl and X is
1-indanyl, 1-[err] 5-benzocycloheptanyl, 4-tetrahydrobenzothienyl, 4-
tetrahydrobenzofuryl.   5-tetrahydrequinolvl.   5-tetrahydroisoquinolyl,
8-tetrahydroquinolyl,   8- tetrahydroisoquinolyl.
9,10-dihydro-9-antracenyl  9H-fluoren-9-yl,  5-dibenzo[a,d]cycloheptenyl,
5- 15     dibenzo[a,d]cycloheptanyl or 1-dihydronaphthalenvl each
unsubstituted or substituted with one to six substituents selected from
the group consisting of [err]alkyl, mono- and di(aryl) [err]alkyl, [err]
[err]alkoxy,  halo,  [err]alkenyl  amino,  nitro,  [err]alkylcarbonylamino,
trifluoromethyl  and difluoromethoxy, wherein two geminal substituents
together with the carbon atom to which they are attached may form a
[err]group: wherein aryl is phenyl optionally substituted with one to 20
three substituents each independently selected from the group consisting
of[err]alkyl, [err]alkyloxy and halo. 2. A method according to claim 1.
wherein [err]is hydrogen, [err]alkyl[err]alkenyl[err]alkynyl or
[err]cycloalkyl, and 25      X is 1-indanyl, 1-tetrehydronaphthalenyl or
5-benzocycloheptanyl, each unsubstituted or substituted with up to six
substituents selected from the group consisting of [err]alkyl,
[err]salkoxy, halo, trifluoromethyl and difluoromethoxy. 3. A method
according to claim 2. wherein X is a radcial of formula 30 [err] 35 wherein
[err]are each independently hydrogen or [err]alkyl, [err] are each
independently hydrogen[err]alkyl, [err]alkoxy, halo, [err], and 40      n
is 1 or2or3. 4. A method according to claim 3. wherein  is one or two. 5. A
method according to claim 4    wherein[err] are each independently hydrogen
or methyl, R6, 45      [err] are each independantly hydrogen. methyl.
methoxy, fluoro, chloro or bromo, and [err] is [err] [err]alkyl. 6. A
method according to claim 5 wherein[err] is methyl. so  7. A method
according to claim 1, wherein the active ingredient is
1-(1,2,3,4-tetrahydronaphthalen-1-yl)-5- imidazolecarboxylic acid methyl
ester. 8. A  method  according  to  claim  1. wherein  the  active
ingredient is  1-(2,2-dimethyl-1,2,3,4
tetrahydronaphthalen-l-yl)-5-imidazolecarboxylic acid methyl ester. 55 9. A
method according to any of claims 1-8, wherein the weeds are controlled in
crops of useful plants. 10. A method according to claim 9. wherein the crop
is rice. 



C   L   M   S 11. A method according to claim 9, wherein the crop is maize.
12. A method according to claim 10, wherein the rice plants are
transplanted rice plantlets. 13. A method according to claim 10 wherein
0.01 to 3.0 kg of the active ingredient is applied per hectare to areas
where rice crops are grown. 14. A method according to claim 13. wherein
0.02 to 1.0kg of the active ingredient is applied per hectare, after
transplanting the rice plantlets. 10 15. A 5-imidazolecarboxylic acid
derivative of formula [err] 10      or a stereochemically isomeric form
thereof, or a salt thereof, wherein [err] is hydrogen or mercapto, [err] is
hydrogen, [err]alkyl, [err]alkenyl[err]alkynyl,[err]alkoxy-[err]alkyl,
aryl-[err]alkyl or C3- C7cycloalkyl and 25     X  is  1-indanyl,
1-tetrahydronaphthalenyl-benzocycloheptanyl,  4-tetrahydrobenzothienyl,  4-
tetrahydrobenzofuryl,   5-tetrahydroqinolyl.   3-tetrahydroisoquinolyl,
8-tetrahydroquinolyl,   8- tetrahydroisoquinolyl,
9,10-dihydro-9-anthracenyl, 9H-fluoren-9-yl, 5-dibenzo[a,d]cycloheptenyl,
5- dibenzo[a,d]cycloheptanyl or 1-diHydronaphthalenyl each unsubstituted or
substituted with one to six substituents selected from the group consisting
of [err]alkyl, mono- and di(aryl) [err]alkyl, [err] 20     Csalkoxy,  halo,
[err]alkenyl,  amino,  nitro,  [err] alkylcarbonylamino,  trifluoromethyl
and difluoromethoxy, wherein two geminal substituents together with the
carbon atom to which they are attached may form a [err]cycloalkyl group;
wherein aryl is phenyl optionally substituted with one to three
substituents each independently selected from the group consisting of
[err]alkyl, [err]alkyloxy and halo, provided that X Is other than
unsubstituted 1-indanyl, or unsubstituted 1-tetrahydronaph- thalenyl. 16. A
compound according to claim 15, wherein R2 is hydrogen, [err]alkyl,
[err]alkenyl. [err]alkynyl or [err]cycloalkyl, and X is 1-indanyl,
1-tetrahydronaphthalenyl or 5-benzocvcloheptanyl, each unsubstituted or
substituted 40      with up to six substituents selected From the group
consisting of [err]alkyl, [err]alkoxy, halo, trifluoromethyl and
difluoromethoxv. 17. A compound according to claim 16 wherein X is a
radical of formula wherein n is 1 or 2 or 3, 55      [err]and [err] are
each independently hydrogen or [err]alkyl[err]are each independently
hydrogen, [err]alkvl, [err]alkoxy, halo, [err] 18. A compound according to
claim 17, wherein n is one or two, [err] are each independently  



EP 0 207 563 B1 hydrogen or methyl, [err] and [err] are each independently
hydrogen, methyl, methoxy, fluoro, chloro or bromo, and [err] is
[err]alkyl. 19. A compound according to claim 18. wherein [err] is methyl.
5 20. A compound according to claim 15. wherein the compound of formula
(I') is 1-(2,2-dimethyl-1,2,3,4-
tetrahydronaphthalen-1-yl)-5-imidazolecarboxylic acid methyl ester. 21. A
herbicidal composition, containing inert carriers and, if desired, other
adjuvants, and as active 10    ingredient an herbicidally effective amount
of a 5-imidazolecarboxylic acid derivative as claimed in claim 15. 22. A
composition according to claim 21, wherein [err] is hydrogen or mercapto,
15     [err] is hydrogen, [err]alkyl,[err]alkenyl, [err]alkynyl or
[err]cycloalkyl, and X is 1-indanyl, 1-tetrahydronaphthalenyl or
5-benzocycloheptanyl, each unsubstituted or substituted with up to six
substituents selected from the group consisting of [err]alkyl, [err]alkoxy,
halo, trifluoromethyl and difluoromethoxv. 20 23. A composition according
to claim 22 wherein X is a radical of formula [err]                     (
a), wherein [err] and [err] are each independently hydrogen or [err] alkyl,
[err] are each 30     independently hydrogen, [err]alkyl.[err] alkoxy,
halo, CF3 or OCHF2, and n is 1 or 2 or 3. 24. A method of preparing a
herbicidal composition according to any of claims 21 to 23, characterized
In that a herbicidally effective amount of a compound as defined in any of
claims 21 to 23 is intimatey 35      mixed with suitable carriers and. if
desired. with other adjuvants. 25. A process for preparing a chemical
compound as claimed in any one of claims 15 to 20, characterized by
condensing a compound of formula 40 [err] 45 wherein R2 and X are as
defined hereinabove, with a [err]alkyl ester of formic acid in the presence
of base and In a reaction-inert solvent; and treating the resulting
intermediate of formula 50 [err] 55 wherein R2 and X are as defined
hereinabove and Z is an alkali metal atom, either a) with an alkali metal
isothiocyanate in the presence of an acid, thus obtaining a 2-mercap- 39   



toimidazole compound of formula [err] 10       wherein [err] and X are as
defined hereinebove, which optionally is converted into a compound of
formula [err] 20        by reaction with sodium nitrite in thg presence of
nitric acid in water; or by treatment with Raney- nickel in the presence of
a lower aliphatic alcohol, at a temperature between 40 C and 80 C; or by
treatment with an aqueous [err] solution preferably in the presence of a
carboxylic acid; or b) with a carboxylic acid amide of I to 3 carbon atoms,
preferably formamide, in the presence of an acid at a temperaturs between
[err] C; or 25        c) with an excess of ammonium carbonate or hydrogen
carbonate in a suitable solvent, eighter an inert solvent or an acid, at a
temperature between [err] and [err]; and optionally converting the
compounds of formula (I) into the salt-form by treatment with an acid or a
base and preparing stereochemically isomeric forms thereof. 30
Revendlcatfons 1. Procedd pour maltriser des mauvaises herbes, lequel
proc~d6 comprend I'application auxdites mauval- ses herbes ou b leur site
dune quantit4 herbicide efficace d'un derive d'acide
5-imidazolecarboxylique de formule 35 F. -- 1 F. cOC_! -'   _ 1
(I) 40 ou d'une forme isomere st4r6ochimioue de cr l'i-ci. ou d'un sel de
celui-ci, dans laquelle R' est un hydrogene ou un mercaoto. 45     R2 est
un hydrogene, un all-vie en 01-C7, uan aicdnvis en C3-C7, un alcynyle en
C3-C,, un (alcoxy en C,-C,)alkyle en C,-C7. un arylalkyl 9 en C-   ov un
cycloalkyle en C3-C7 et X est un 1-indanyle, un I-t ;hvdrcnarlh*al~nyls, un
3-benzocycloheptanyle, un 4-tdtrahydrobenzothi6- nyle, un
4-t6trahydrobenzofuryle. un 3-tjtrahydroquiniolyle, un
5-tetrahydro-isoquinolyle, un 8-t6trahy- droquinolyle, un
8-tetrahydro-isoauinolyle, un 9,10-dihydro-9-anthracknyle, un
9H-fluorene-9-yle, un 5- 50     dibenzo[a,dkcycloheptdnyle, un
F-dibenzola.edjcycloheptanyle ou un 1-dihydronaphtalenyle chacun non
substitud ou substitue oar un . si, substituants choisis dans le groupe
constitue par un alkyle en C1- C5, un mono- ou di(arvl)alkvyl en C-Og. un
alcoxv en C1-Cs, un halog4no, un alcenyle en C3-Cy, un amino, un nitro, un
(alkyl en C1-Oss)cerbonylarnino. un trifluorom6thyle et un difluorom4thoxy,
ob deux substituants gdminds, avec l1atome de carbone auquel us sont fWx~s,
peuvent former un group. 5s     cycloalkyle en Cs-C,; ob un aryle est un
phdnvle facltaIttivement substitud par un a trols substituants cholsis
chacun independamment dans le groupe consituli par un alkyle en C1-Cs, un
alkyloxy en CI-Cs et un halogeno. 40  



2.  Procede selon la revendicatibn 1. 1n3s Ielewel P7 esst un hydrogene, un
alkyle en C, -C7, un alcenyle en Ca-C7, un alcynyle on f3-l 7 Ov ULi
cycloalkyle en C3-C7, at X est un 1-indanyle, Lin 1-Ittrahvdronaphtaldrnyle
cu Lin 5-benzocycloheptanyle, chacun non substitud ou substitud par jusqu'4
six sujstituants choisis dans le groupe constitud par un alkyle en C1-Cs,
un 5      alcoxy en CI-Cs, Lin halogdnc, un trifiuoromdthvie et Lin
difluoromethoxy. 3.  Proc~dd selon la revendication 2. dens lequsl )Y est
'in radical de formula .5 dans laquelle R3, R' et RS sont chacun
indirendanmment un :iydrogbne ou un alkyle en C1-Cs, R6, R7 at RI sont
chacun indpende-marnt tin hydrogene, Lin alkyle en C1-C5, un alcoxy en
C,-Cs, un halogeno, CF3 ou OCHF2. et n sst 1. 2 ou t. -o  4.  Procdde salon
le revenclication .. d'ens 19qvel n eSt uin ou deux. S. Procddd selon la
revqndifoatlvn 4. dens lect9sl .t3. R' at Rs sont chacun independamment un
hydrogene ou un mdthylg. R. Rt gt Rson! chacun ind6pendamment un hydrogene,
un mdthyle, un methoxy, un fluoro, un chloro et' t.n 1hromo, a!t R2 est
urLi alkyle en C1-C4. 25 6.  Proc~dd selon la reven'ication 7. dens lervel
R2 eZst Lin mdthyle. 7. Proc~dd selon la revendication 't dHns lequel
l'ingr~dient actif est Pester methylique de l'acide 1-
(1,2.3,4-tetrahydronaphtalene-i vl)-5-imidazolecarboxylique. 30 8   Procede
selon la revendication 1. dons 1aquel lIingrtdient actif est Pester
methylique de l'acide 1-(2,2- dimdthyl-1 .2,3,4-tdtrahvdronaphtelene-1
-vl)-5-imidazolocarboxylique. 9.  Procddd selon l'une juelconque des
revendications 1 A 8, dans lequel les mauvaises herbes sont 35
mafbisdes dsns des cultures do plantes utiles. 10. Procddd selon la
revendication 2, dens loque9 le culture eat une culture de riz. 11. Procdde
selon ia revendicatlon 9, dens Isquol la culture eat une culture de macs.
12. Procede selon la revendicatlor 10. cldns lequel le riz eat constitud de
jeunes plants de riz repiquds. 13. Procddd selon la revencilcation 1-n.
dcns 1ejuel on applique 0,01 A 5,0 kg de l'ingrddient actif par hectare aux
zones ovi l'on cultitie dt' iz. 14. Procedd selon la ravendice.^n 1t.'
d'lns ltquel on applique 0,02 & 1,0 kg de l'ingredient actif par hectare
apris repicquaae des iea.ne., vlents d 4 riz. 15. DOrivM d'acide
5-imide~zlecerbo:vliPive de formt.le 50 55 ou d'une forme isombre
st4rdechirmfioug dvt cslt'i-ci, ou d'un sel de celui-ci, dans laquelle R'
est un hydrogbne ou un mercapto,    7r- n        ,n In -i r t       I
(!X1XcL gIll  1i1 il! 



R2 est un hydrogene, .n alt y-e 9r C'i-r7, tin sIcei le en C3-07, un
alcynyle en C3-C? , un (alcoxy en Ci-CY)alkyle en Ci -C7. tin ary'altryle
e"  . -':- ou un cycloalkyle en C3-C7 et X est un 1-indanyle, Lin
l-tstrahvdrAnerhtal4! vis, tin 5-benzocycloheptanyle, un
4-tetrahydrobenzothl6- nyle, un 4-tdtrahydrobenzofuryle. !jr S-!4trehvdroqt
inolyle, Un 5-tetrahydro-isoquinolyle, Lin 8-tetrahy- :  droquinolyle, un
8-tetrehycro-isrjuirict"!e. '.n ".1i9-iJihvdro-9-anthracenyle, un
9H-fluorene-9-yle, un 5- dibenzo[a,d]cyclohept6nyle. uin
5-diberizola,cllcvcloheptanyle ou Lin 1-dihydronaphtal6nyle chacun non
substitud ou substitue per tun a si:. z:%'I'ituants choials dans le groupe
constitue par Lin alkyle en Ct- Cs, un mono- ou di(aryl)alkyle en c L:-C5,
in alcoxv en C1-C5, un halogeno, un aicdnyle en C3-C7, un amino, un nitro,
un (alkvl en C5,-05)verbonvlamino, tin trifluoromethyle et un
difluoromdthoxy, ob deux substituants gdminds, avec I'et.rrie de carbons
auquel ils sont fixWs, peuvent former un groupe cycloalkyle en C3-C7; ou un
aryle est un phdnyle fawultativernent substitud par un A trois substituants
choisis chacun inddpendamment dans le groups constitue par uin alkyle en
C,-Cs, un alkyloxy en C,-Cs et un halogdno, sous reserve quo )' soit Rutro
qu'un 1-indanyle non substitud ou un 1-tetrahydronaphtaldnyle .,     non
substitud. 16. Compose selon la revenndicaticn "S. de!lns leat.el Rz est
tin hydrogene, un alkyle en Cl-C7, un alcdnyle en Ca-C7, un alcynyle on
03-C7 OUv un cycloelkvle en C3-C7, et X est un 1-indanyle, Lin
1-tdtrahvdronaphtaldnvl9 ou un 5-benzocycloheptanyle, chacun non substitue
-o     ou substitud par jusqtl'. si:. su'jtstitt.'nts chc'ss clans le
groupe constitud par un alkyle en Ct -Cs, un alcoxy en C, -Cs, un
halcgodno. Lin trifiuorom4thyle et un difluoromdthoxy. 17. Composd selon le
rovendi atiort  9. dIams le':,vel X sst uin radical de formule (a) ! t i
.t  'It .       ta) F-. ft. 2 dans laquelle n est 1, 2 ou 3, R3, R4 at Rs
sont chacun inddoendernment un hvclrogbne ou un alkyle en Ct-Cs, et R6, R7
et RO sont chacun indipenclemmrnnt tin hvdrogrne, un alkyle en Ct-Cs. un
alcoxy en Ci-Cs, un halogeno, CF3 ou OCHF2. 18. Composd selon la
revendicatiorn 17. dtens lecivel n est un ou deux , R3, R4 et Rs sont
chacun inddpendamment un hydrogertq j. un rr'thvyle. RS, R7 et RO sont
chacun inddpendamment un hydrogene, un mdthyle. tin mrtho>"h. van HIuoro,
tin chloro ou un bromo, et R2 est un alkyle en C1-C4. 19. Composd selon la
revendicatior' 1 P. ?nS 19o':l R' est un mdthyle. 20. Composd selon la
revenrlice!oiml I  1dens Itoeuel le composd de formule (I') est 1'ester
mdthylique de ;S     l'acide 1 -(2,2-dimethyl-1i ,23.4-totrwtinv!
^naphtetis-1--yl)-5-imidazolecarboxylique. 21. Composition herbicide
contantnt dqs ur!ports irertes et, le cas dchdant, d'autres adjuvants et,
comme ingredient actif, une quantite hlsrbicidg efficace d'un ddrivd
d'acide 5-imidazolecarboxylique selon la revendicatlon 15. eo 22.
Composition herbicide selon 13 resnrislication Z1. datns laquelle RI est un
hydrogbne ou un mrceLto. 



R2 est un hydrogene, tin elkyle en C,-Cr, tin alcenyle en Ca-C7, un
alcynyle en Ca-C7 ou un cycloalkyle en C3-C7, et .:3    X est un
1-indanyle, un  -ttrahydronaphtaldnvle ou tin 2-benzocycloheptanyle, chacun
substitud ou non substitud avec jusou't six substituants choisis dans le
groupe constitue par un alkyle en C -Cs, un alcoxy en Ct-Cs, un healgno,
Lin trifluoromtthyle et un difluoromdthoxy.    23. Composition selon la
revendicatincn 22. dens leauegli X est un radical de formule .
(a) P P R    R dans laquelle R3, R4 et Rs sont chacun ind4cendarnment un
hydrog~ne ou un alkyle en Cl-Cs, R6, R7 et Re sont chacun indspendcamment
un hydrogene, un alkyle en Ci-Cs, un alcoxy en Ci-Cs. un halog6no, CF3 ou
OCHF:, et n est 1, 2 ou 3. 5  24. Procddd pour prdparer une comoosition
herbicide selon l'une quelconque des revendications 21 a 23, caracteris6 en
ce que l'on melenge intimement line quantite herbicide efficace d'un
compose comme d6fini dans l'une quelcorwoug des revendications 21 A 23 avec
des supports approprids et, le cas echeant, d'autres adiuvants. .:o 25.
Procede pour pr~ner~er u'n ^emorss -fhirnmL'e sslon l'une quelconque des
revendications 15 A 20, caracteris6 par la condensation d 'un corn.osA cis
formu le dans laquelle R2 et " sont cornme rrecerssmrnnt dfini, avec un
ester d'alkyle en Ci-C4 de lacide formique en presence d'une base et daris
un selvant inerte vis-&-vis de la reaction et le traltement de
l'intermddiaire obtenu de formule 0- 7, dans laquelle R2 et X sont cormm.
prd4*Iemment cldfini et Z est un atome de m~tal alcalin, avec soit a) un
isothiocyanate de rnetel alcalin en prfsence d'un acide pour obtenir un
2-mercapto-imidazole de formule 45 50 dans laquelle P2 et X sont comme
prec:ermment defini, qul facultativement est transforme en un compose de
formule ss    par reaction avec 1e nitrite de sodium en presence d'acide
nitrique dans l'eau; ou par traitement avec du nickel de Raney on prtsence
dun alcool aliphatique infdrieur A une temperature entre sG       40 C et
80 C ; ou rat traitement evec line soLAution aqueuse dH202, de pr6ference
en prdsence d'un acide carboxvliqug e zif b) un amide d'acide c3rrhoxylique
de I a O atornes de carbone, de preference le formamide, en 



prdsence d'un acide b une temdrathlre entrs SO C et 250 C; soit c) un excbs
de carbonate ou d'hvdrog6nocarbonate d'ammonium dans un solvant approprie
qui est soit un solvant inertg, soit tin acidg. a uns tern4rature entre 20
C et 200 C ; et facultativement le transformation des comPosis de formn uIe
f)! et, un sel par traitement avec un acide ou une base at la preparation
de le'vr7 F-rmes i3oernels st6rdochimiqueS. PatentansprUche 1. Ein
Verfahren zur Beelrimpf'ng -.on 1nki0utgrrn, welches Verfahren ein
Aufbringen einer herbizid wirksamen Menge eines
3-Imidazclcarbonsburederivats der Formel 25 ~     ~                   --r-
I                         (I1 310 oder einer stereochemisch isomeren Form
hievon oder eines Salzes hievon auf diese Unkrauter odor auf deren
Wachstumsort umfeat, in welcher Formel R' far Wasserstoff oder Mercapto
steht. R2 fOr Wasserstoff, CG-C7Alkyl, C3-C7Alkenvl. C3-C7Aikinyl,
Ci-C7-Alkoxy-Ci-Cialkyl. Aryl-Ci-Csalkyl 35     oder Ca-C7Cycloalkyl steht
und X 1-indanyl, 1-Tetrahydronaphthvl. 5-Benzocvcloheptanyl,
4-Tetrahydrobenzothienyl, 4-Tetrahydroben- zofuryl, 5-Tetrahydrochinolvl,
3-Tetrehydroisochinolyl, 8-Tetrahydrochinolyl, 8-Tetrahydrolsochinolyl,
9,10-Dlhydro-9-anthracenvl. PH-Fluoren-9-yl. 5-0ienzo (a,d]cycloheptenyl,
5-Dlbenzo[a,d]cycloheptanyl oder 1-Dihydronaphthyl darstillt. jeweils
unsubstituigrt oder substituiert mit einem bis 6 Substftuenten, ,*
ausgewahit aus der aus Ci-CsjA&IvI. Mono- und Di( aryl)-C0-CsaIkyl,
C1-C5Alkoxy, Halogen, C3- C7Alkenyl, Amino, Nitro. Ci
-GsAll~dcarbonvlamino'. Trifluormethyl und Difluormethoxy bestehenden
Gruppe, worin zwel omninaie Sub~stiftinten, zusemrnen mit dem
Kohlenstoffatom, an das sie gebunden sind, eine C3-C7CycloIlkvigriJpP9
aUsbilden konr'en: wobei Aryl Phenyl bedeutet, das gegebenenfalls mit einem
bis drei Substituenten, 'ieN9iIs unabhingig voneinander ausgewahit aus der
aus Ci-CsAlkyl, .:5    Ci-CsAlkyloxy und Halogen bestehender, uPs.
substituiert sein kann. 2  Verfahren nach Anspr'jch t, wC'-ln R2 fOr
Wasserstoff, CI-C7Alkvl. C;3-C7AIkenvl. C1-CIAlkinyl oder C3-C7Cycloalkyl
steht und X 1-Indanyl, 1-Tetrahydronaphthyt odor S-Bsnzocvcloheptanyl
darstelit, jeweils unsubstituiert oder s0     substituiert mit bis zu 6
Substituent.en, 'jesaewdhIt aus der aus C1-CsAlkyl, CI-CsAlkoxy, Halogen,
Trifluormethyl und Difluormethory lbestohenden Gruooe. 3. Verfahren nach
Anspruch 2, worin X einen nest der Formel 55 44    bedeutet, worin R3, R4
und R5 jeweils umbhengi' vnnqinsndIer l~'esserstoff oder Ci-CsAlkyl
bedeuten, WIR6, R7 und R8 unabhifngc   .             F'qfmenjer fill-
Wass.ersteff, Ci-CsAlkyl, Ci-CsAlkoxy, Halogen, CF3 odor OCHF2 stehen uind
n den Wert 1 oder 2 odgr . nul3 eis. 



4.  Verfahren nach Anspruchli ?. wcrjn n den W'ui  - oeir s aufweist. 5.
Verfahren nach AnsprJch 4. ^ or;n R3, R4 und Rs jewe'ls 'nabh!Pigig
-'Ineinendqr W;a.tSSrstoff oder Methyl bedeuten. R6, R7 und R3 Jeweils
u'nabhingig voneinander fOr Wasserstoff, Methyl, Methoxy, Fluor, Chlor odor
Brom stehen und R2 C -C4Alkyl darstellt. 6. Verfahren nach Anspruch 3,
wiorin R2 f~jr Methvl s3tht. 7. Verfahren nach Anspruch 1. worin der
wirksame Sestandteil 1-(1,2,3,4-Tetrhydronaphth-1-yl)-5-imidazol- s
carbonsiuremethylester ist. 8. Verfahren nach Anspruch 1, worin der
wirksame Bestandteil 1-(2,2-Dimethyl-1,2,3,4-tetrahydronaphth-1-
yl)-5-imidazolcarbonsiut'emethylester ist. y-  9. Verfahren nach einem der
AnsprOchs I bis 8. worinl die Unkrauter in Anpflanzungen von Nutzpflanzen
bekampft werden. 10. Verfahren nach Anspruch 9. wcrin die Nutzpflanzuna
Reis ist 75  11. Verfahren nach Anspruch 9. worin dig Nutzpflanzung Mais
ist. 12. Verfahren nach Anspruch 10, worin d;e Reisrflanzen ausgepflanzte
Reispflanzchen sind. 13. verfahren nach Anspruch 10. worin ?.91 1ig 5.0 Pip
wirksamer Bestandteil je ha Flache aufgewendet .. o    wird, auf der
Relspflanzen oezeon ^Ierden. 14. Verfahren nach Amsprijeoh -1:. ctvrir
t).n". hi 1i.n fra wirksamer Bestandteil je ha nach dem Auspflanzen der
Respifflinzchen anewsnrdst 'r'9-.d9r3. ;5  15. Ein 5-Imidazoicarb
dnsqurgriei  Hr =rtrmq1 50 so                          ;.
~~~~~~~~~~~~(I') oder eine stereochemisch isomers 9;rm hievon odsr ein SaJz
hievon, worin RI ffr Wasserstoff oder Mercupto steht. 55      R2 fOr
Wasserstoft, C,-C7AlkyI, C3-C7Alkqnyv. C3-C7Alkinyl,
C1-C-IAlkoxy-Ci-C7alkyl, Aryl-C1-Cgalkyl oder C3-CiCycloalkyl steht und X
I-Indanyl, I-Tetrahydronaphthyl, 5-Benzocycleheptanyl,
4-Tetrahydrobenzothlenyl, 4-Tetrahydroben- zofuryl, 5-Tetrahydrochinolvi,
S-Totrahydroisochinolyl, 8-Tetrahydrochinolyl, 8-Tetrahydroisochinolyl,
9,10-Dihydro-9-anthracenvl. 9M.Flvuren-9w-v. 3-Dibqnzo [a,d)cycloheptenyl,
5-Dlbenzo[a,d]cycloheptanyl oder 1-Dihydronaphthyl darstellt. 'iwe'l'ls
upsubstitu.:ie!t oder substituiert mit einem bis 6 Substituenten,
ausgewihit aus der aus C. C-SAII-VI,       .,4n d- .ri T;i(
aryl)-Ci-C5alkyl, C1-CsAlkoxy, Halogen, C3- C7Alkenyl, Amino, Nitro. Gt -Ci
AflvlkaabonvIrm~o. Trifluormethyl und Difluormethoxy bestehenden Gruppe,
worin zwei geminale Substituenten, zu.sarnren mit dem Kohlenstoffatom, an
das sle gebunden sind, elne C3-CCycloalkytnruvpe ausbilden k'nnen; wobei
Aryl Phenyl bedeutet, das gegebenenfalls mit einem bis drel Substituenter,,
ieweils unabheingig voneinander ausgewdhIt aus der aus C,-CsAlkyl, C
-CsAlkyloxy und Halogen bestelhenden Grupre. substituiert sein kann, mit
der Mafigabe, dal X eine andere Bedeutung als tuin sktit'.iertqs I-lndnvI
vcer unsubstituiertes 1-Tetrahydronaphthyl aufweist. 



16. Verbindung nach Ansprtvch 1 5. werirn R2 fur Wasserstoff, CC
'3-'C7Alkenvl, C3-C7AIldnyl oder C3-C7-Cycloalkyl steht und X 1-Indanyl,
1-Tetrahyclvonekphthvl oder 5-senzocvcloheptanyl bedeutet, jeweils
unsubstituiert odor substituiert mit bis zu1 '3r 3ustituentsn, ausgewehit
aus der aus Cl-CsAlkyl, Ci-CsAlkoxy, Halogen, Trifluormethyl und
Difluorrnisth'.xy bestehenden' Gruppe. 17. Verbindung nach Anspruch 1^,
wvorin X oimen Rest d!gr Formel r . '  . , / <     V              (a)
darstellt, worin n den Wert 1 odor 2 oder 3 a.tfweist.. R3, R' und Rs
jeweils unabhAngig voneinarnder for Wasserstoff oder C1 -Cs Alkyl stehen
und R6, R' und Rt jeweils unablbhingig voneinander Wasserstoff, Ct-CsAlkyl,
C,-CsAlkoxy, Halogen, CFS oder OCHF2 bedeuten. 18. Verbindung. nach
Ansprucl, 17, worin n den Wert 1 oder 2 aufweist, R3, R4 und Rs jewells
unabhlrnglg voneinander Wasssrstoff oder Methyl bedeuten, R6, R7 und Rs
jeweils unabhbngig voneinander fOr Wasserstoff, Methyl, Methoxy, Fluor,
Chlor oder Brom stehen und R2 C1-C4Alkyl darstellt. *:o  19. Verbindung
nach Ansprnyh 1A. worin R'I Metvl 'edeutet. 20. Verbindung nach Asrtll It
'-.rln d;e Njorbindung der Formel (I') 1-(2,2-Dimethyl-1 ,2,3,4-
tetrahydronaphth-1-yl)-.-irnidtezolertnsuremethvlester ist. :s  21. Eine
herbizide Zusarnense p11q. onthaltend ionrtg TrAger und gewUnschtenfalls
weltere Hilfsmittel, und als wirksamen Bestendteil Sine hgrbizid wirksarnet
Menge eines 5-lmidazolcarbonscurederivats, wie in Anspruch 15 beansprvcht.
22. Zusammensetzung nach Anspruch 1, worin R' fOr Wasserstoff oder Mercepto
steht. R2 Wasserstoff, C,-C7Alkvl, C3-CAlkenvl. Gt-C7Allcinvy odor
C3-C7Cycloalkyl darstellt und X 1-indanyl, 1 -TetrahVdronaphthyl odor
S-Senzocvcloheptanyl bedeutet, jewells unsubstitulert oder substituiert mit
bis zu 5 Substituenten, ausoewahIt aus der aus C,-C5Alkyl, C0-C5Alkoxy,
Halogen, Trifluormethyl und Difluormnethoxy bt3tehenden Gruope. 23.
Zusarnmensetzung nach Anspruch Z2, worin X% sinen Rest der Formel    r
1 | (c--                       (a) bedeutet, worin R3, R4 und R5 jeweils
unabhangip vioneinandar Wpsserstoff oder C1-CsAlkyl bedeuten, R6, R7 und RO
unabhbngig voneinender fir V'a'sserstoff,C1-C5Alkyl, Ci-CsAlkoxy, Halogen,
CF3 oder OCHF2 stehen und n den Wert 1 oder 2 od(9r 3 aufweist. 24.
Verfahren zur Herstelu'n eiiner herbivieden Zusermmensetzung nach einem der
AnsprUche 21 bis 23, 



-F    dadurch gekennzelchnet. dea egin  herbizid wiirkseme Menge elner
Verbindung, wie in einem  der AnsprUche 21 bis Z3 definiert, innig mit
gesigneten Trigern und gewUnschtenfalls mit weiteren Hilfsstoffen vermischt
wird. 25. Verfahren zur Herstelluno einer chmrnischen Verbindung, wie in
einem  der AnsprUche 15 bis 20 beansprucht, gekennzichrnet durch
Ifondensieren einer Verbindung der Formel I.' ,\ ~ ~ ~ ~ I) worin R2 und X
wie oben definietl sincd, mit einern Ci-CoAlkylester der Ameisensaure in
Anwesenhelt einer Base in elnem reaktiensinerten Ldsungsrnittel: und
Behandeln des gebUdeten Zwischenproduktes .-o    der Formel Q-4. 1 O
CIIC j5                     MC-l-c-f topi          ~~~~~(III:), worin ov
R2 und X wie oben definiertz sinr v.n1l Z ein Aikatimetallatom be,,utet,
entwIder a) mit einem  Alkelirnetellis'Mhivo-anat in Anviesenheit elner
Saure, unter Ausbildung einer 2- Mercaptoimijazolverhindcf-.  :'e? arrnel
't              ~~~~(Ia), -.c worin R2 und X wie oben defiliert sind. die
gewoinschtenfalls zu elner Ver bindung der Formel 47    ,
~~~~(Ib) durch Umsetzung mit Natritrjmnitrit in Anwgsenheit von
Salpetersaure in Wasser; oder durch Behandlung mit Raney-MIckkl in
Anwesenheit eines niederen aliphatischen Alkohols bel einer Temperatur
zwvischgn i  -.me ^  C; odgr d.'-ch Behandlung mit einer waOrigen
H20g-Ldsung, vorzugsweise in Aniss'ehelt ehir Carbonsaue. 'vmgewandelt
wird; oder b) mit einem Cartionsgureemid rnit 1 bis .3 K ohlenstoffatomen,
vorzugsweise Formamid, in Anwesen- heit einer Saure bei einer Tgnnceratur
zwischen 750' C und 250 C; oder c) mit einem  Oberschul  an
Arnmoniurncarbonat oder -hydrogencarbonat in einem  geeigneten
Losungsmittel, entmred lr 9nem  inmeten LA^s'ypsmittel oder einer Saure,bei
einer Temperatur zwi- schen 20 C vnd 20  C.: m.ncl egqw(nschtenfalls
ifberfUhren der Verbindungen der Formel (I') in die Salzform durch
Behand'gln mit einer Saure odgr einer Base und Herstellen stereochemisch
isomerer Formen hievon. 1 * 3 




