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(57) ABSTRACT 

The invention relates to novel herbicidal Synergistic active 
compound combinations comprising heteroaryloxy-aceta 
mides and known herbicidally active compounds and/or 
Safeners listed in the description, which active compound 
combinations can be used with particularly good results for 
the Selective control of weeds in crops of various useful 
plants. 
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SELECTIVE 
HETEROARYLOXY-ACETAMIDE-BASED 

HERBICIDES 

0001. This application is a division of U.S. application 
Ser. No. 10/296,006, filed Nov. 20, 2002, which was filed 
under 35 U.S.C. 371 as a national stage application of 
International Application No. PCT/EP01/05242, filed May 
9, 2001, which was published in German as International 
Patent Publication WO 01/89301 on Nov. 29, 2001, which is 
entitled to the right of priority of German Patent Application 
Nos. 100 25 306.7, filed May 22, 2000, and 100 41619.5, 
filed Aug. 24, 2000. 

0002 The invention relates to novel selective-herbicidal 
Synergistic active compound combinations comprising 
known heteroaryloxy-acetamides and known herbicidally 
active compounds and/or compounds which improve crop 
plant tolerance, which active compound combinations can 
be used with particularly good results for the Selective 
control of weeds in crops of various useful plants. 

0003. As strong herbicides, which are active in particular 
against monocotyledonous Weeds, heteroaryloxy-aceta 
mides have been the Subject of a number of patent applica 
tions (cf. EP-A 5501, EP-A 18497, EP-A 29171, EP-A 
94514, EP-A 100044, EP-A 100045, EP-A 161602, EP-A 
195237, EP-A 348734, EP-A 348737, DE-A 4317323). 
However, the activity of these compounds and/or their 
compatibility with crop plants is/are not always entirely 
Satisfactory. 

0004 Furthermore, active compound combinations of 
heteroaryloxy-acetamides and other herbicidally active 
compounds for obtaining a Synergistic effect (cf. WO-A 
94/02014, WO-A-96/07323, WO-A-96/11575, WO-A-96/ 
17519, WO-A-98/08383, cf. also U.S. Pat. No. 5,858,920, 
U.S. Pat. No. 5,945,379, U.S. Pat. No. 5,985,797) or of 
heteroaryloxy-acetamides and compounds which can 
improve the crop plant tolerance of herbicides (cf. DE-A 
3418167, cf. also U.S. Pat. No. 5,858,920) have been 
disclosed. However, the use properties of these combination 
products are likewise not always entirely Satisfactory. 

0005 Surprisingly, it has now been found that a number 
of known active compounds from the group of the het 
eroaryloxy-acetamides, when used together with known 
herbicidally active compounds from various Substance 
classes and/or compounds which improve crop plant toler 
ance, show pronounced Synergistic effects with respect to 
the action against Weeds and/or have Significantly improved 
crop plant tolerance and can be used particularly advanta 
geously as broad-spectrum combination preparations for the 
Selective control of weeds in crops of useful plants, Such as, 
for example, in cotton, barley, maize, potatoes, oilseed rape, 
rice, Soya beans, Sunflowers, wheat and Sugar cane. 

0006 The invention provides selective herbicidal com 
positions, characterized in that they comprise an effective 
amount of an active compound combination consisting of 
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0007) (a) a heteroaryloxy-acetamide of the general 
formula (I) 

(I) 

Het N 

Sr. YA 
O 

0008 in which 
0009 Ar represents optionally halogen-, C-C- 
alkyl- or C-C-halogenoalkyl-Substituted phenyl, 

0010 Het represents thiadiazolyl, which is substi 
tuted by halogen or by in each case optionally 
halogen-Substituted C-C-alkyl or phenyl, and 

0011 R represents alkyl, alkenyl or alkinyl having 
in each case up to 4 carbon atoms, 

0012 (“active compounds of group 1") and 
0013 (b) one or more compounds from a second group 
of herbicides containing the active compounds men 
tioned hereinbelow: 

0014) 1H-1,2,4-triazol-3-amine (amitrole), 2-2,4- 
dichloro-5-(2-propinyloxy)-phenyl-5,6,7,8-tetrahydro-1, 
2,4-triazolo-4.3-a-pyridin-3 (2H)-one (azafenidin), 
N-(4,6-dimethoxy-pyrimidin-2-yl)-N'-1-methyl-4-(2- 
methyl-2H-tetrazol-5-yl)-1H-pyrazol-5-ylsulphonylurea 
(azimsulfuron), N-benzyl-2-(4-fluoro-3-trifluoromethyl 
phenoxy)-butanamide (beflubutamid), N-butyl-N-ethyl-2, 
6-dinitro-4-trifluoromethyl-benzeneamine (benfluralin), 
methyl 2-2-4-(3,6-dihydro-3-methyl-2,6-dioxo-4-trif 
luoromethyl-1(2H)-pyrimidinyl-phenoxymethyl-5- 
ethyl-phenoxy-propanoate (benzfendizone), 3-(2-chloro 
4-methylsulphonyl-benzoyl)-4-phenylthio-bicyclo 
3.2.1-oct-3-en-2-one (benzobicyclon), 1,1-dimethyl-2- 
oxo-2-(2-propenyloxy)-ethyl 2-chloro-5-(3,6-dihydro-3- 
methyl-2,6-dioxo-4-trifluoromethyl-1(2H)-pyrimidinyl)- 
benzoate (butafenacil-allyl), 2-(1-ethoximino-propyl)-3- 
hydroxy-5-2,4,6-trimethyl-3-(1-oxo-butyl)-phenyl-2- 
cyclohexen-1-one (butroxydim), 2-1-(3-chloro-2- 
propenyl)-oxy-imino-propyl)-3-hydroxy-5-(tetrahydro 
2H-pyran-4-yl)-2-cyclohexen-1-one (caloxydim, 
tepraloxydim), ethyl 2-chloro-3-2-chloro-5-(1,3,4,5,6,7- 
hexahydro-1,3-dioxo-2H-isoindol-2-yl)-phenyl)-2-pro 
panoate (cinidon-ethyl), 2-1-2-(4-chloro-phenoxy)- 
propoxyamino-butyl-5-(tetrahydro-2H-thiopyran-3-yl)- 
1,3-cyclohexanedione (clefoxydim), (E.E)-(+)-2-1-(3- 
chloro-2-propenyl)-oxy-imino-propyl)-3-hydroxy-2- 
cyclohexen-1-one (clethodim), methyl 3-chloro-2-(5- 
ethoxy-7-fluoro1,2,4-triazolo 1,5-cpyrimidin-2- 
yl)sulphonyl)amino-benzoate (cloransulam-methyl), 
2-(1-ethoximinobutyl)-3-hydroxy-5-(tetrahydro-2H-thi 
opyran-3-yl)-2-cyclohexen-1-one (cycloxydim), N-(2,6- 
dichloro-phenyl)-5-ethoxy-7-fluoro-1,2,4-triazolo-1,5- 
c-pyrimidine-2-Sulphonamide (dicloSulam), 2-1-(3,5- 
difluoro-phenyl)-amino-carbonyl-hydrazono-ethyl 
pyridine-3-carboxylic acid (diflufenzopyr), (S)-2-chloro 
N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-methyl 
ethyl)-acetamide (dimethenamid-P), 2-2-(3-chloro 
phenyl)-oxiranylmethyl-2-ethyl-1H-indene-1,3(2H)- 
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0023 R preferably represents methyl, ethyl, n- or i-pro 
pyl, n-, i-, S- or t-butyl, 2-propenyl, 1-methyl-2-propenyl, 
2-butenyl, 2-propinyl, 1-methyl-2-propinyl, 2-butinyl. 
0024 Ar particularly preferably represents optionally 
fluorine-, chlorine-, bromine-, methyl- or trifluoromethyl 
substituted phenyl. 
0.025 Het particularly preferably represents 1,2,4-thia 
diazolyl or 1,3,4-thiadiazolyl which is substituted by fluo 
rine, chlorine, bromine or by in each case optionally fluo 
rine- and/or chlorine-Substituted methyl, ethyl or phenyl. 
0.026 R particularly preferably represents methyl, ethyl, 
n- or i-propyl, n-, i-, S- or t-butyl, 2-propenyl, 1-methyl-2- 
propenyl, 2-butenyl, 2-propinyl, 1-methyl-2-propinyl, 2-bu 
tinyl. 
0.027 Ar very particularly preferably represents option 
ally fluorine- or chlorine-substituted phenyl. 
0028. Het very particularly preferably represents 1,3,4- 
thiadiazolyl which is substituted by chlorine, bromine or by 
fluorine- and/or chlorine-substituted methyl. 
0029 R very particularly preferably represents methyl, 
ethyl, n- or i-propyl, n-, i-, S- or t-butyl. 
0030 Examples of compounds of the formula (I) to be 
used as mixing partners according to the invention are: 

0031) N-i-propyl-N-phenyl-O-(5-trifluoromethyl-1,3,4- 
thiadiazol-2-yl-oxy)-acetamide, N-i-propyl-N-(2-chloro 
phenyl)-O-(5-trifluoromethyl-1,3,4-thiadiazol-2-yl-oxy)- 
acetamide, N-i-propyl-N-(3-chloro-phenyl)-O-(5- 
trifluoromethyl-1,3,4-thiadiazol-2-yl-oxy)-acetamide, 
N-i-propyl-N-(4-chloro-phenyl)-O-(5-trifluoromethyl-1, 
3,4-thiadiazol-2-yl-oxy)-acetamide, N-i-propyl-N-(2- 
fluoro-phenyl)-O-(5-trifluoromethyl-1,3,4-thiadiazol-2- 
yl-oxy)-acetamide, N-i-propyl-N-(3-fluoro-phenyl)-O-(5- 
trifluoromethyl-1,3,4-thiadiazol-2-yl-oxy)-acetamide, 
N-1-propyl-N-(4-fluoro-phenyl)-O-(5-trifluoro-methyl-1, 
3,4-thiadiazol-2-yl-oxy)-acetamide. 

0032. A mixing component of the formula (I) which may 
be particularly emphasized is the compound N-i-propyl-N- 
(4-fluoro-phenyl)-O-(5-trifluoromethyl-1,3,4-thiadiazol-2- 
yl-oxy)-acetamide (flufenacet)-hereinbelow referred to as 
compound (1-1). 
0033. The compounds of the formula (I) are described in 
the patent applications or patents mentioned above. 
0034. According to their chemical structure, the active 
compounds of group 2 can be assigned to the following 
classes of active compounds: 

0035 amides (for example beflubutamid), arylhetero 
cycles (for example azafenidin, benzfendizone, 
butafenacil-allyl, cinidon-ethyl, fluaZolate, flumioX 
azin, oxaziclomefone, profluaZol, pyraflufen-ethyl, 
pyridatol), aryloxyphenoxypropionates (for example 
fen-oxaprop-P-ethyl, fluazifop-P-butyl, haloxyfop-P- 
methyl, quizalofop-P-ethyl), carboxylic acid deriva 
tives (for example quinclorac, triclopyr), chloroaceta 
mides (for example dimethenamid-P, propisochlor), 
cyclohexanediones (for example butroxydim, clefoxy 
dim, cycloxydim), dinitroanilines (for example benflu 
ralin, oryzalin), imidazolinones (for example 
imaZamox), isoxazoles (for example isoxachlortole), 
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pyridines (for example thiazopyr), pyrimidinyl(th 
io)benzoates (for example pyribenzoxim, pyriftalid, 
pyriminobac-methyl, pyrithiobac-Sodium), Sulphony 
lureas (for example azimsulfuron, flu pyrsulfuron-me 
thyl-Sodium, foramsulfuron, iodosulfuron-methyl-So 
dium, meSOSulfuron, trifloxysulfuron, trifluSulfuron 
methyl), tetrazolinones (for example fentraZamide), 
triazoles (for example amitrole), triazolinones (for 
example flucarbazone-Sodium, procarbazone-sodium), 
triazolopyrimidines (for example cloranSulam-methyl, 
dicloSulam, florasulam), triketones (for example mesot 
rione). 

0036. From among the active compounds of group 2, 
particular emphasis is given to the following mixing com 
ponents: 

0037 azimsulfuron, beflubutamid, butafenacil-allyl, 
cinidon-ethyl, cloranSulam-methyl, clefoxydim, diclo 
Sulam, fenoxaprop-P-ethyl, florasulam, flupyrSulfuron 
methyl-Sodium, foramsulfuron, imaZamox, iodoSulful 
ron-methyl-Sodium, isoxachlortole, meSOSulfuron, 
Oxaziclomefone, procarbazone-Sodium, pyriftalid, 
pyrithiobac-Sodium, quinclorac, trifloxySulfuron. 

0038. From this group, beflubutamid is a very particu 
larly interesting mixing component. 

0039. From this group, butafenacil-allyl is a further very 
particularly interesting mixing component. 

0040. From this group, cinidon-ethyl is a further very 
particularly interesting mixing component. 

0041. From this group, clefoxydim is a further very 
particularly interesting mixing component. 

0042. From this group, cloransulam-methyl is a further 
very particularly interesting mixing component. 

0043. From this group, diclosulam is a further very 
particularly interesting mixing component. 

0044) From this group, florasulam is a further very par 
ticularly interesting mixing component. 

0045. From this group, flu pyrsulfuron-methyl-Sodium is 
a further very particularly interesting mixing component. 

0046) From this group, foramsulfuron is a further very 
particularly interesting mixing component. 

0047. From this group, imazamox is a further very par 
ticularly interesting mixing component. 
0048. From this group, iodosulfuron-methyl-Sodium is a 
further very particularly interesting mixing component. 

0049 From this group, isoxachlortole is a further very 
particularly interesting mixing component. 

0050 From this group, mesosulfuron is a further very 
particularly interesting mixing component. 

0051. From this group, oxaziclomefone is a further very 
particularly interesting mixing component. 

0052 From this group, procarbazone-sodium is a further 
very particularly interesting mixing component. 

0053. From this group, trifloxysulfuron is a further very 
particularly interesting mixing component. 
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0.054 The compositions according to the invention pref 
erably comprise one or two active compounds of group 1, 
one to three active compounds of group 2 and optionally one 
active compound of group 3. 

0055. In particular, the compositions according to the 
invention comprise one active compound of group 1, one or 
two active compounds of group 2 and optionally one active 
compound of group 3. 

0056 Surprisingly, it has now been found that the above 
defined active compound combinations of the heteroary 
loxy-acetamides of the formula (I) and the above-mentioned 
active compounds of group 2 exhibit a particularly high 
herbicidal activity combined with very good crop plant 
compatibility and can be used for the selective control of 
monocotyledonous and dicotyledonous Weeds in a variety of 
crops, in particular in barley, potatoes, maize, rice, Soya 
beans and wheat, and additionally also for controlling mono 
cotyledonous and dicotyledonous Weeds in the Semi- and 
non-Selective field. 

0057 Surprisingly, the herbicidal activity of the active 
compound combinations according to the invention, of 
compounds of the abovementioned groupS 1 and 2 exceeds 
the total of the actions of the individual active compounds 
considerably. 

0.058 Thus, not just a complementation of actions but a 
Synergistic effect is present which could not have been 
predicted. The novel active compound combinations are 
well tolerated in a variety of crops, also effecting good 
control of weeds which are otherwise difficult to control. 
Thus, the novel active compound combinations are a valu 
able addition to the herbicides. 

0059. The synergistic effect of the active compound com 
binations according to the invention is particularly Strongly 
pronounced in certain concentration ratios. However, the 
weight ratioS of the active compounds in the active com 
pound combinations may be varied within relatively wide 
ranges. In general, from 0.01 to 1000 parts by weight, 
preferably from 0.02 to 500 parts by weight and particularly 
preferably from 0.05 to 100 parts by weight of active 
compound(s) of group 2 are used per part by weight of active 
compound of the formula (I). 
0060. The following may be particularly emphasized as 
mixing components from amongst the active compounds of 
group 3: 

0061 1-methyl-hexyl 5-chloro-quinoline-8-oxy-acetate 
(cloquintocet-mexyl), ethyl 4,5-dihydro-5,5-diphenyl-3- 
isoxazolecarboxylate (isoxadifen-ethyl) and diethyl-1-(2, 
4-di-chloro-phenyl)-4,5-dihydro-5-methyl-1H-pyrazole 
3,5-dicarboxylate (mefenpyr-diethyl) to improve 
tolerance in cereals, and 4-dichloroacetyl-1-Oxa-4-aza 
spiro4.5-decane (AD-67), 1-dichloroacetyl-hexahydro 
3,3,8a-trimethylpyrrolo1,2-a-pyrimidin-6(2H)-one 
(BAS-145138), 4-dichloroacetyl-3,4-dihydro-3-methyl 
2H-1,4-benzoxazine (benoxacor), 2,2-dichloro-N,N-di-2- 
propenyl-acetamide (dichlormid), 2,2-dichloro-N-(2-oxo 
2-(2-propenylamino)-ethyl)-N-(2-propenyl)-acetamide 
(DKA-24), 3-dichloroacetyl-5-(2-furanyl)-2,2-dimethyl 
oxazolidine (furilazole, MON-13900), 3-dichloroacetyl 
2,2,5-trimethyl-oxazolidine (R-29148) to improve toler 
ance in maize. 
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0062) Examples of active compound combinations 
according to the invention-optionally also including Safen 
erS-which may be mentioned are: 

0063 flufenacet--azimsulfuron, flufenacet--beflubuta 
mid, flufenacet--beflubutamid+mefenpyr-diethyl, 
flufenacet--beflubutamid--cloquintocet-mexyl, flufen 
acet--butafenacil-allyl, flufenacet+cinidon-ethyl, 
flufenacet--clefoxydim, flufenacet--dicloSulam, flufen 
acet+fenoxaprop-P-ethyl-mefenpyr-diethyl, flufen 
acet+florasulam, flufenacet--florasulam--mefenpyr-di 
ethyl, flufenacet+florasulam--cloquintocet-mexyl, 
flufenacet--flupyrSulfuron-methyl-Sodium, flufenacet+ 
flupyrSulfuron-methyl-Sodium+mefenpyr-diethyl, 
flufenacet--flupyrSulfuron-methyl-Sodium+cloquinto 
cet-mexyl, flufenacet--foramsulfuron, flufenacet--fo 
ramsulfuron+mefenpyr-diethyl, flufenacet--foramsul 
furon--cloquintocet-mexyl, flufenacet--foramsulfuron-- 
benoxacor, flufenacet--foramsulfuron--dichlormid, 
flufenacet--foramsulfuron--R-29148, flufenacet--foram 
Sulfuron--AD-67, flufenacet+imaZamox, flufenacet+io 
doSulfuron-methyl-Sodium, flufenacet+iodosulfuron 
methyl-Sodium+mefenpyr-diethyl, flufenacet+ 
iodosulfuron-methyl-Sodium+cloquintocet-mexyl, 
flufenacet--isoxachlortole, flufenacet+meSOSulfuron, 
flufenacet--oxaziclomefone, flufenacet+procarbazone 
Sodium, flufenacet+procarbazone-Sodium+mefenpyr 
diethyl, flufenacet+procarbazone-Sodium+cloquinto 
cet-mexyl, flufenacet-pyriftalid, flufenacet+ 
pyrithiobac-Sodium, flufenacet--quinclorac, flufenacet-- 
trifloxysulfuron. 

0064. It must be considered as Surprising that, from 
amongst a large number of known SafenerS or antidotes 
capable of antagonizing the harmful effect of a herbicide on 
the crop plants, it is precisely the abovementioned com 
pounds of group 3 which are capable of almost completely 
compensating the harmful effect, on the crop plants, of 
active compounds of the formula (I) and their salts, if 
appropriate also in combination with one or more of the 
abovementioned active compounds of group 2, without 
adversely affecting the herbicidal efficacy towards the 
weeds. 

0065) Even without addition of an active compound of 
group 2, the following active compounds of group 3 have 
been found to be highly Suitable according to the invention 
for improving the crop plant compatibility of the active 
compounds of the formula (I): 
0066 1-dichloroacetyl-hexahydro-3,3,8a-trimethylpyr 
rolo1,2-a-pyrimidin-6(2H)-one (dicyclonon, BAS 
145138), ethyl 4,5-dihydro-5,5-diphenyl-3-isoxazolcar 
boxylate (isoxadifen-ethyl), diethyl 1-(2,4- 
dichlorophenyl)-4,5-dihydro-5-methyl-1H-pyrazole-3,5- 
dicarboxylate (mefenpyr-diethyl), 3-dichloroacetyl-2,2- 
dimethyl-oxazolidine (R-28725), 3-dichloroacetyl-2,2,5- 
trimethyl-oxazolidine (R-29148) and methyl 1-(2-chloro 
phenyl)-5-phenyl-1H-pyrazole-3-carboxylate. 

0067. The advantageous effect of the crop plant compat 
ibility of the active compound combinations according to the 
invention is likewise particularly Strongly pronounced at 
certain concentration ratioS. However, the weight ratios of 
the active compounds in the active combinations can be 
varied within relatively wide ranges. In general, from 0.001 
to 1000 parts by weight, preferably from 0.01 to 100 parts 
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by weight and particularly preferably from 0.1 to 10 parts by 
weight of active compound(s) of group 3 are used per part 
by weight of active compound of the formula (I). 
0068 All plants and plant parts can be treated in accor 
dance with the invention. Plants are to be understood as 
meaning in the present context all plants and plant popula 
tions Such as desired and undesired wild plants or crop plants 
(inclusive of naturally occurring crop plants). Crop plants 
can be plants which can be obtained by conventional plant 
breeding and optimization methods or by biotechnological 
and recombinant methods or by combinations of these 
methods, inclusive of the transgenic plants and inclusive of 
the plant varieties protectable or not protectable by plant 
breeders’ rights. Plant parts are to be understood as meaning 
all aerial and Subterranean plant parts and organs of the 
plants Such as shoot, leaf, flower and root, examples which 
may be mentioned being leaves, needles, Stalks, trunks, 
flowers, fruiting bodies, fruits, Seeds, roots, tubers and 
rhizomes. The plant parts also include vegetative and gen 
erative propagation material, for example cuttings, tubers, 
rhizomes, Seedlings and Seeds. 
0069. The treatment according to the invention, of the 
plant and plant parts with the active compounds is carried 
out directly or by allowing the compounds to act on the 
Surroundings, environment or Storage Space by the custom 
ary treatment methods, for example by immersion, Spraying, 
evaporation, fogging, Scattering, painting on and, in the case 
of propagation material, in particular in the case of Seeds, 
also by applying one or more coats. 
0070 Amongst the plants obtained by biotechnological 
and recombinant methods, or by combining these methods, 
plants which are emphasized are those which tolerate So 
called ALS, 4-HPPD, EPSP and/or PPO inhibitors, such as, 
for example, Acuron plants. 
0071. The active compounds according to the invention 
can be used, for example, in the following plants: 

0072 dicotyledonous weeds of the genera: Abutilon, 
Amaranthus, Ambrosia, Anoda, Anthemis, Aphanes, 
Atriplex, Bellis, Bidens, Capsella, Carduus, Cassia, 
Centaurea, Chenopodium, Cirsium, Convolvulus, 
Datura, Desmodium, Emex, Erysimum, Euphorbia, 
Galeopsis, GalinSOga, Galium, Hibiscus, Ipomoea, 
Kochia, Lamium, Lepidium, Lindernia, Matricaria, 
Mentha, Mercurialis, Mulugo, MyOSOtis, Papa ver, 
Pharbitis, Plantago, Polygonum, Portulaca, Ranuncu 
lus, Raphanus, Rorippa, ROtala, Rumex, Salsola, Sene 
cio, Sesbania, Sida, Sinapis, Solanum, Sonchus, Sphe 
noclea, Stellaria, Taraxacum, Thlaspi, Trifolium, 
Urtica, Veronica, Viola, Xanthium, 

0073 dicotyledonous crops of the genera: Arachis, 
Beta, Brassica, Cucumis, Cucurbita, Helianthus, Dau 
cus, Glycine, Gossypium, Ipomoea, Lactuca, Linum, 
Lycopersicon, Nicotiana, Phaseolus, Pisum, Solanum, 
Vicia, 

0074 monocotyledonous weeds of the genera: 
Aegilops, Agropyron, AgroStis, Alopecurus, Apera, 
Avena, Brachiaria, Bromus, Cenchrus, Commelina, 
Cynodon, Cyperus, Dactyloctenium, Digitaria, Echi 
nochloa, Eleocharis, Eleusine, Eragrostis, Eriochloa, 
Festuca, Fimbristylis, Heteranthera, Imperata, Ischae 
mum, Leptochloa, Lolium, Monochoria, Panicum, 
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Paspalum, Phalaris, Phleum, Poa, Rottboelia, Sagit 
taria, Scirpus, Setaria, Sorghum, 

0075 monocotyledonous crops of the genera: Allium, 
Ananas, Asparagus, Avena, Hordeum, Oryza, Panicum, 
Saccharum, Secale, Sorghum, Triticale, Triticum, Zea. 

0076. However, the use of the active compound combi 
nations according to the invention is in no way restricted to 
these genera, but also extends in the same manner to other 
plants. 

0077. The active compound combinations to be used in 
accordance with the invention can be employed not only in 
conventional cultivation methods (Suitably spaced row 
crops), in plantation crops (for example grapevines, fruit, 
citrus) and in industrial plants and railtracks, on paths and 
Squares, but also for Stubble treatment and in the minimum 
tillage method. They are furthermore Suitable as dessicants 
(haulm killing in, for example, potatoes) or as defoliants (for 
example in cotton). They are furthermore Suitable for use on 
non-crop areas. Other fields of application are nurseries, 
forests, grassland and the production of ornamentals. 
0078. The active compound combinations can be con 
verted into the customary formulations Such as Solutions, 
emulsions, wettable powders, Suspensions, powders, dusts, 
pastes, Soluble powders, granules, SuSpo-emulsion concen 
trates, natural and Synthetic materials impregnated with 
active compound, and microencapsulations in polymeric 
materials. 

0079 These formulations are produced in a known man 
ner, for example by mixing the active compounds with 
extenders, that is, liquid Solvents and/or Solid carriers, 
optionally with the use of Surfactants, that is, emulsifiers 
and/or dispersants and/or foam formers. 
0080) If the extender used is water, it is also possible to 
employ, for example, organic Solvents as coSolvents. The 
following are essentially Suitable as liquid Solvents: aromat 
ics Such as Xylene, toluene, or alkylnaphthalenes, chlori 
nated aromatics and chlorinated aliphatic hydrocarbons Such 
as chlorobenzenes, chloroethylenes or methylene chloride, 
aliphatic hydrocarbons Such as cyclohexane or paraffins, for 
example mineral oil fractions, mineral and vegetable oils, 
alcohols Such as butanol or glycol and their ethers and esters, 
ketones Such as acetone, methyl ethyl ketone, methyl isobu 
tyl ketone or cyclohexanone, Strongly polar Solvents Such as 
dimethylformamide and dimethyl Sulphoxide, or else water. 
0081 Solid carriers which are suitable are for example 
ammonium Salts and ground natural minerals Such as 
kaolins, clays, talc, chalk, quartz, attapulgite, montmorillo 
nite or diatomaceous earth, and ground Synthetic materials 
Such as highly-dispersed Silica, alumina and Silicates, Suit 
able Solid carriers for granules are for example crushed and 
fractionated natural rockS Such as calcite, marble, pumice, 
Sepiolite and dolomite, or else Synthetic granules of inor 
ganic and organic meals, and granules of organic material 
Such as Sawdust, coconut shells, maize cobS and tobacco 
Stalks, Suitable emulsifiers and/or foam formers are for 
example nonionic and anionic emulsifierS Such as polyoxy 
ethylene fatty acid esters, polyoxyethylene fatty alcohol 
ethers, for example alkylaryl polyglycol ethers, alkylsulpho 
nates, alkyl Sulphates, arylsulphonates, or else protein 
hydrolysates, Suitable dispersants are for example lignino 
Sulphite waste liquors and methylcellulose. 
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0082 Tackifiers such as carboxymethylcellulose and 
natural and Synthetic polymers in the form of powders, 
granules or latices, Such as gum arabic, polyvinyl alcohol 
and polyvinyl acetate, or else natural phospholipids Such as 
cephalins and lecithins and Synthetic phospholipids can be 
used in the formulations. Other possible additives are min 
eral and vegetable oils. 

0.083. It is possible to use colorants such as inorganic 
pigments, for example iron oxide, titanium oxide and Prus 
sian Blue, and organic dyestuffs, Such as alizarin dyestuffs, 
aZO dyestuffs and metal phthalocyanine dyestuffs, and trace 
nutrients Such as Salts of iron, manganese, boron, copper, 
cobalt, molybdenum and zinc. 

0084. The formulations generally comprise between 0.1 
and 95 percent by weight of active compounds, preferably 
between 0.5 and 90%. 

0085. The active compound combinations according to 
the invention are generally applied in the form of ready 
mixeS. However, the active compounds contained in the 
active compound combinations may also be applied in the 
form of individual formulations which are mixed upon use, 
that is, in the form of tank mixeS. 

0.086 The novel active compound combinations, as such 
or in their formulations, may furthermore also be used as a 
mixture with other known herbicides, again with ready 
mixes or tank mixes being possible. A mixture with other 
known active compounds Such as fungicides, insecticides, 
acaricides, nematicides, bird repellents, growth Substances, 
plant nutrients and Soil conditioners is also possible. It may 
furthermore be advantageous for Specific applications, in 
particular for the post-emergence method, to incorporate 
into the formulations plant-compatible mineral or vegetable 
oils (for example the commercial product “Oleo Dupont 
11E”) or ammonium Salts Such as, for example, ammonium 
Sulphate or ammonium thiocyanate, as further additives. 

0087. The novel active compound combinations can be 
used as Such, in the form of their formulations or the use 
forms which can be prepared from these formulations by 
further dilution, Such as ready-to-use Solutions, Suspensions, 
emulsions, powders, pastes and granules. Application is 
effected in the customary manner, for example by pouring, 
Spraying, atomizing, dusting or broadcasting. 

0088. The active compound combinations according to 
the invention can be applied before and after emergence of 
the plants, that is to Say by the pre- and post-emergence 
method. They may also be incorporated into the Soil prior to 
SOWing. 

0089. A synergistic effect in herbicides is always present 
when the herbicidal action of the active compound combi 
nation exceeds the action of the active compounds when 
applied individually. 

0090 The expected action for a given combination of two 
herbicides can be calculated as follows (cf. COLBY. S. R.: 
“Calculating Synergistic and antagonistic responses of her 
bicide combinations”, Weeds 15, pages 20-22, 1967): 
If 

0.091 X=% damage by herbicide A (active compound of 
the formula I) at an application rate of p kg/ha 
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and 

0092 Y=% damage by herbicide B (active compound of 
the formula II) at an application rate of q kg/ha 

and 

0093 E=the expected damage of herbicides A+B at an 
application rate of p--q kg/ha, 

then 

0094) E=x+Y-(X*Y/100). 
0095. If the actual damage exceeds the calculated value, 
the combination has a Superadditive effect, that is to Say a 
Synergistic effect. 
0096. The active compound combinations of the present 
invention do indeed have the property that their actual 
herbicidal activity is stronger than the calculated activity, i.e. 
the novel active compound combinations act Synergistically. 

1-10. (canceled) 
11. A composition comprising an herbicidally effective 

amount of an active compound combination consisting of 
(a) a heteroaryloxy-acetamide of the formula (I) 

(I) 

in which 

Ar represents optionally halogen-, C-C-alkyl-, or 
C-C-halogenoalkyl-substituted phenyl, 

Het represents thiadiazolyl that is substituted by halo 
gen or by optionally halogen-Substituted C-C-alkyl 
or phenyl, and 

R represents alkyl, alkenyl, or alkynyl having in each 
case up to 4 carbon atoms, 

(b) one or more herbicidally active compounds, other than 
the heteroaryloxy-acetamide of the formula (I), 
Selected from the group consisting of 1H-1,2,4-triazol 
3-amine (amitrole), 2-2,4-dichloro-5-(2-propyny 
loxy)-phenyl)-5,6,7,8-tetrahydro-1,2,4-triazolo 4,3-al 
pyridin-3(2H)-one (azafenidin), N-(4,6-dimethoxy 
pyrimidin-2-yl)-N'-1-methyl-4-(2-methyl-2H 
tetrazol-5-yl)-1H-pyrazol-5-ylsulphonylurea 
(azimsulfuron), N-benzyl-2-(4-fluoro-3-trifluorom 
ethyl-phenoxy)butanamide (beflubutamid), N-butyl-N- 
ethyl-2,6-dinitro-4-trifluoro-methyl-benzeneamine 
(benfluralin), methyl 2-2-4-(3,6-dihydro-3-methyl-2, 
6-dioxo-4-trifluoromethyl-1 (2H)-pyrimidinylphe 
noxymethyl-5-ethyl-phenoxy-propanoate (benzfendi 
Zone), 3-(2-chloro-4-methylsulphonyl-benzoyl)-4- 
phenylthio-bicyclo3.2.1]oct-3-en-2-one 
(benzobicyclon), 2-(1-ethoximino-propyl)-3-hydroxy 
5-(2,4,6-trimethyl-3-(1-oxo-butyl)phenyl-2-cyclo 
hexen-1-one (butroxydim), 2-1-(3-chloro-2-prope 
nyl)-oxy-iminopropyl)-3-hydroxy-5-(tetrahydro-2H 
pyran-4-yl)-2-cyclohexen-1-one (caloxydim, 
tepraloxydim), 2-1-2-(4-chloro-phenoxy)pro 
poxyaminobutyl-5-(tetrahydro-2H-thiopyran-3-yl)-1, 
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4,5-dihydro-5,5-diphenyl-3-isoxazolecarboxylate (isoxa 
difen-ethyl), diethyl-1-(2,4-dichlorophenyl)-4,5-dihydro-5- 
methyl-1H-pyrazole-3,5-dicarboxylate (mefenpyr-diethyl), 
4-dichloroacetyl-1-Oxa-4-aza-Spiro4.5decane (AD-67), 
1-dichloroacetyl-hexahydro-3,3,8a-trimethylpyrrolo1,2-a 
pyrimidin-6(2H)-one (BAS-145138), 4-dichloroacetyl-3,4- 
dihydro-3-methyl-2H-1,4-benzoxazine (benoxacor), 2,2- 
dichloro-N,N-di-2-propenylacetamide (dichlormid), 2,2- 
dichloro-N-(2-oxo-2-(2-propenyl-amino)ethyl)-N-(2- 
propenyl)acetamide (DKA-24), 3-dichloroacetyl-5-(2- 
furanyl)-2,2-dimethyloxazolidine (furilazole, MON-13900), 
and 3-dichloroacetyl-2,2,5-trimethyl-oxazolidine 
(R-29148). 

17. A composition according to claim 11 wherein from 
0.01 to 1000 parts by weight of the herbicidally active 
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compounds of component (b) are used per part by weight of 
the heteroaryloxy-acetamide of formula (I). 

18. A composition according to claim 11 wherein from 
0.001 to 1000 parts by weight of one or more compounds of 
component (c) that improve crop plant tolerance are used per 
part by weight of the heteroaryloxy-acetamide of formula (I) 
or a mixture thereof with an herbicidally active compound of 
component (b). 

19. A method for controlling undesirable plants compris 
ing allowing a composition according to claim 11 to act on 
the undesirable plants and/or their habitat. 

20. A process for preparing an herbicidal composition 
comprising mixing a composition according to claim 11 with 
Surfactants and/or extenders. 

k k k k k 


