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Description
‘Herbicidal compositions

The invention is in the technical field of crop protection products which can be used
against unwanted vegetation on non-crop land, for preparing seed or in plant crops
- and which comprise, as herbicidaﬁy active compounds, a combination of af least two
herbicides, where one herbicide compsneht is selected from the group consisting of

certain bicyclically substituted azines.

Compbunds from the structural class of N-substituted amino-s-triazines having
bicyclic radicals on the amino group are known as herbicides (see, for exampie,
WO-A-97/31904 or US-A-6069114). The compounds are effective against a broad
spectrum of harmful plants both when applied by the pre-emergence method and
when applied by' the post-emergence method, a non-selective use for controlling
unwanted vegetation or a selective use in plant crops, If appropriate in clombination

with safeners, being possible.

‘The efficacy of these herbictdes against harmful plantsis at a high level, but
dépends in general on the application rate, the formulation in guestion, the spectrum
of harmful plants, the harmful plants to be controlled in each case, the climatic and
soil conditions and the like. Another criterion is the duration of éction, or the
breakdown rate of the herbicide. If appropriate, changes in the sensitivity of harmful
plants, which may occur upon prolonged use of the herbicides or within géographic
limitations, must also be taken into considera’ti_dn. The compensation of iosses in

~ action in the case of individual harmful plants by increasing the appiication rates of

- the herbicides is only possible to a certain degree, for example because such a

procedure frequently reduces the selectivity of the herbicides or because the action
is not improved, even when applying higher rates. in some cases, the selectivity in
crops can be improved by adding safeners. In general, however, there remains a
need for methods to achieve the herbiéidal action Wifh a lower application rate of |

active compounds. Not only does a lower application rate reduce the amount of an
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active compound required for application, but, as a rule, it also reduces the amount
- of formulation auxiixanes required. it both reduces the economrc input and improves

the eco[oglcai compatibmty of the herbicide treatmert,

One poss;blhty of umprov:ng the apphcatson profile of @ herbicide can consist in
ccmbmmg the active compound with one or more other active compounds whzch
contribute the desired additional propertnes However, the combined use of a
pluraisty of active compounds frequently causes phenomena of physmai and
'blolog:caf incompatibility, for example a lack of stability in a coformulation,
decomposition of an ae;itive compound, or antagonism of the active compounds.
What s desired aré, in contrast, combihations of active compounds having an
advanfageous activ‘rty profile, high stability and, if possible, an unexpected
synergistically :mproved action, which allows the apphcatlon rate fo be reduced in
companscn with the individual apphcatlon of the active ccmpounds to be combined.

It is already known that the oombznation of other herblcsdes with herbicides from the” -
broadly defined class of the amino-s-friazines which are N—substrtuted by arylalkyl
radicals may result in synergistic effects (see WO-A-00/16627). Specific examples of

combinations of other herb;cides with amino-s-triazines havmg bicyclic radicals on
the amino group are not descr:bed in this publication. Owing fo the relatively strong
differences between the amino-s-triazines having arylalkyl radicals on the amino
group on the one hand and having bicyciic radicals on the other hand, where, in
addition to the structural éhanges, differences can also be observed in changed

. activity characteristics, synergistic effects for the bicyclically substituted compounds,
in particular individual stereocisomers thereof, are not to be expec;ted in the same

manner,

Summéry

in a first aspect, there is provided a herbicide combination comprising an
effective amount of components (A) and (B), where component (A) is one

or more herbicides of the formula (1) or salts thereof [herbicides (A)]



1)

N
]
R3
in which _
R is a group of the formuta CZ'2°Z° in which
7" is (C1-Ca)-atkyl,
72 halogen, and
z is H or (C1-Caq)-alkyl,
R? is H,
R® is H,
R is H or (C1-Ca)-alkyl,
R® R® and R® are each H and
R™ is methyl,
A is a direct bond.
and

component (B} is one or more herbicides (B) selected from the group of compounds
consisting of

(B1.1.3) flumioxazine,

(B1.1.4) simazine,

(B1.14.7) pendimethalin,

(B1.1.9) thiazopyr,

(B1.2.2) flazasulfuron,

(B2.1.1) glufosinate and its salts,
(B2.1.1.4) bilanafos and its salts,
(B2.1.2) glyphosate and its salts,
(B2.1.3) sulfosate,



(B2.1.5)
(B2.1.8)
(B2.1.8)
(B2.1.9)
(B2.1.10)
(B2.1.13)
(B2.1.14)
(B2.2.1)
(B2.2.2)
(B2.2.5)
(B2.2.7)
(B2.2.10)
(B2.2.11)
(B2.2.12)
(B3.1.1)
(B3.1.2)
(B3.1.4)
(B3.1.8)
(B3.1.9)
(B3.1.10)
(B3.2.1)

In a second aspect, there is provided a method for controlling harmful
plants which comprises applying the herbicides of the herbicide
combination as defined above together or separately by the pre-emergence
method, by the post-emergence method or by the pre-emergénce and the

post emergence method onto the plants, parts of plants, plant seeds or the

2h

fOrams_utfuron,

iodosulfuron and its esters and salts,
propoxycarbazone and its salts,
metribuzin,

metsulfuron and its esters and salts,
paraguat salts,

diguat salts, -

2 4-D and its esters and salts,
dicamba and its salts,

fluroxypyr and its salts and esters,
amidosulfuron and its salts,

picloram and its esters and salts,
carfentrazone and its esters and salts,
clopyralid and its esters and salts,
oxyfluorfen, |
diuron,

norflurazon,

oxadiazon,

diflufenican,

ametryn, and

hexazinone.

area where the plants grow.



2c

Surprisingly, it has now been found that active compounds of the herbicide type
mentioned act in a particularly favorable manner against unwanted vegetation when
they are used in combination with certain structurally diffarant herbicides. They are
pr@férab.fy used on non-crop land, plantaﬁo.ﬁ. crops and crops which are substantially
tolerant tb_ the application of the herbicides, if appropriate with added safeners.
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Accordingly, disclosed herein are herbicide combinations comprising an effective

amount of components (A) and (B) where
component (A} is one or more herbicides‘ of the formula (I} or salts thereof

[herbicides (A},

in which ‘
R'  is Hora group of the formula CZ'2°Z°, where
7' is H, halogen, (C+-Cs)-alkcyl, (C+-Ce)-haloaliyl, [(C+-Ca)-alkoxy}-
© (Cr-Co)-alkyl, (Cg-Ca)-cycioaikyl which is unsubstituted or
éubsﬁtu’:ed by one or'mor_e radicals selected from the group
consisting of halogen, (C1-Cq)-alkyl and (C+Cq)-haloalkyl, or is
(Co-Ce)alkenyl, (Co-Ce)-alkyryl, (Co-Ce)-haloalkenyl, (C4-Ce)
cycioaiken'yl; {C4+Ce)-halocycloalkenyl, (C1-Cg)alkoxy or (C+-Cs)-
haloalkoxy, ' : '
72 is H, halogen, (C1-Ce)-alkyl o (01-04) -alkoxy; or
~ Z' and Z together with the carbon atom of the group CZ'22Z% are a
 (Ca-Cs)-cycloalkyl radical or (C4+-Cg)-cycloalkenyl radical, where
each of the two last-mentioned radicals is unsubstituted or-
substituted by one or more radicals selected from the group

consisting of (C+-Ca)-alkyl, and
23 is H, (C-Ce)-alkyl, (C1-Ca)-alkoxy or halogen,
R? and R are each independently of one another H, (Ci-Ca)-alkyl, (C1-C4)~
~ haloalkyl, (03-04}-afkenyi, (ngC4)-haloalkenyi, (03-04)—aikynyi, (C3-Ca)-

haloéikynyi or an acyl radical,
R* isH, (C+-Co)-alkyl or (C+-Ce)-alkoxy,
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- R% R R” and R® are each independently of one another H, (C1-C4)¥alkyi,'
(C1-Cs)-haloalkyl, halogen, (C1-Cs)-alkoxy, {C+-Ca)-haloalkoxy or cyano

and o ,
A s adivalent group of the formula CH; or O or a direct bond,

and
component (B) is one or more herbicides (B) which are structurally different from the
.. herbicides (A) present in each case, selected from the group of cornpounds:

cons;stmg of
(B1) soil-acting herbicides particularly suitabie for pre- emergence apphcatzon

agamst monocotyledonous or dicotyledonous harmful plants,

(BZ) foliar-acting herbicides particularly suitable for post—emargenc:e
app{ncatnon against monocotyiedonous or dscotyiedonous harmful piants
and . '

(B3) soil-acting and joliar-acting herbicides sultable for pre- or post-emergence
apphcataon against monocotyledonous or dlcoiyiedonous harmful piants

The herbicide combinations as disclosed herein may comprise further
Gomponents for example other active compounds against harmful organisms such
as harmful plants, plant-damaging animals or plant-damaging fungi, in particular
c:ompbunds from the group of the herbicides, fungicides, insecticides, acaricides, -
nematicides and mmmdes and related substances or else crop protection agents of
a dlfferent type (for example safeners, resistance inductors), plant growth regu!ators
_ and/or formulation auxiliaries and/or additives customary in crop protection. Here,
the Gomponents may be formulated (finished formulation) and applied together, or
they can be formu{ated separately arid appired together for example by the tank mix

method or in a sequent;ai application.

The individual herbicides of the formuia () présent as cornponent (A) are herein-
below aiso referred 1o as compcunds {A)or actlva compounds {A). Correspondingly,

-the individual herbicides present as component (B) are herembeiow also referred to )

as compounds (B) or active compounds (B).-




Detailed Description

The synergistic effects are observed when the active compounds (A) and (B) are
applied together; howe-ver, they may frequently aiso occur when the compounds are
- applied és a split appiicaﬁcﬁ over fime. Another poésibiiity is the appiication.of the
herbicides or the herbicide combinations in a plurality of portions (séquential .
application), for example one or more prémemergence appiicaﬁons may be followed
by a post-emergence application, or an early post-emergence application may be
followed by applications at mediurn or fate post-emergence. Preferred is the jointor
nearly simultaneous appiiéation of the active com.pounds of the combination in
question, if appropriate in a plurality of portions. However, it is also possibie to apply
. the individuai active compounds of a combination at different times, which may be
advantageous in the individual case. lt is also possible to integrate other crop
protection agents, such as the active compoundé menﬁpned (fungicides,
insecticides, acaricides, efc.) and/or various atxiliaries, adjuvants and/or fertiizer
applications with the application of this system :
Application by the pre-emergence or pos‘{~emergence method is, depending on the
context in which the terms are used, fo be undersiood as meaning the appilcatlon of
- the active compounds before or after the point in time when the harmful plants
become visible abdve the ground, respectively, or the application of the active
éompounds against the harmful plants before the emergence of the crop plants and

after the emergence of the crop plants, respectively.

,' By applying the herbicides (A} and (B) in combination, it is ptassible to achieve
application propérties superior to what might be ekpected for the combination based
on the known properties of the individual herbicides. The synergistic eﬁecfs permit,
for example,-a reduction in the application rates of the individual active compounds,
- ahigher efficacy at the same application rate, the controf of previously uncontrolled
- species of harmful plants {(gaps), higher residual action, longer iong—ferm action, a
more rapid onset of action, an exiension of the period of application and/or a
reduction of the number of individual applications required and ~ as a result for the
‘user —weed control systehns which are more advantageous econo‘r'ni,ca!iy and

ecologically.
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In formuila (1) for compounds of the herbicidally active components (A) and in all

subsequent formulae, the following definitions apply:

The formuta (1) aiso includes all sterecisomers of the compounds whose specific
stereochemical cohﬁguraﬁon is not expressly expressed by the formula, and
mixtures thereof. Such compounds of the formula (1) contain ohe or more
aéymmetricai carbon atoms or else double bonds which are nof specifically shown in
' the general formulae (1). The formula ([) embraces all possible stérecisomers
defined by their specific spatial form, such as enantiomers, diasterecisomers, Z andl
E isomers, and these stereoisomers can be obtained by customary methods from
mixtures of the stereoisomers or else by stereoselective reacfions in combination

WEth the use of stereochemically pure starting materials.

By forming an adduct of a suitable inorganic or organic acid, such as, for example,
HC1, HBr, H,80, or HNO;, or else oxalic acid or sulfonic acids, to a basic group,
such as, for examlpte, amino or alkylamine, the compounds of the formula (1) are
capable of forming salts. Suitable substituents present in deprotonated form, such
as, for example, sulfonic acids or carboxylic acids, can form inner salfs with ga’oups

which for their part are protonatable, such as amino groups.

It is also possible fo form salts by replacing the hydrogen of suitable substituents,
. such as, for example, sulfonic acids or carboxyiic acids, by an agriculturally useful
cation. These saits are, for example, metal salts, in particular alkali metal salts or
alkaline earth metal salts, especialiy sodium and potassium salis, or else ammonium

salts, salts with organic amines or quaternary ammonium salts.

The term “(01—C4)~alkyé” is an abbreviated notation for open-chain alkyl having one to
4 carbon afoms, i.e. it comprises the radicals methyl, ethvt, 1-propyl, 2-propyl,
1-butyl, 2-butyl, 2-methylpropyl or tert-butyl. Correspondingly, general alkyl radicals
having a wider stated range of carbon atoms, for example “(C4-Ce)-alkyl”, also 7 .
- comprise straight-chain or branched alkyl radicals having a larger number of carbon |
| atoms, i.e., for example, also the alkyl radicals having 5 and 6 carbon atoms.
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Unless speczﬁcaliy indicated, the lower carbon skeletons, for example those having 1
to 6 carbon atoms or, in the case of unsaturated groups, having 2 to 6 carbon
atoms, are preferred for the hydrocarbon radicals, such as alkyl, alkenyl and aikyny!
radicals, including in composite radicals. Alkyl radicals, including the composnte
meanings, such as alkoxy, haloalkyl, etc., are, for example, methyl, ethyl, n-or
i-propyl, n-, i-, t or 2¥butyl, pentyls, hexyls, such as n-hexyl, i-hexyl and
1,3-dimethyibutyl, heptyls, such as n-heptyl, 1-methythexyl and 1,4-dimethylpentyl;
alkenyl and alkynyl radicals denote the possible unsaturated radicals which
correspond fo the meaning of the alkyl radicals; alkenyl is, for example, vinyl, ally},
1-methyl-2-propenyl, 2-methyi-2-propenyl, 2-butenyl, pentenyl, 2-methyipentenyl or
hexenyl, preferably éi{y! 1-methylprop-2-en-1-yi, 2-methyl-prop-2-en-1-yi,
but-2-en-1-yi, but-3-en-1-yi, 1-methyl-but-3-en-1-yl or 1-methyl-but-2-en-1-yi.
(C~Ce)-Alkynyl is, for example, ethynyl, propargyl, 1-methyl-2-propynyl, 2- methyi—
2-propynyl, 2-butynyl, 2-pentynyl or 2-hexynyl, preferably propargyl, but-2-yn-1-yl,
but-3-yn-1-yl or 1-methyl-but-3-yn-1-vi, | |

Cycloalkyl denotes a carbbcyclic saturated ring system having preferably 3-8 carbon

atoms, for example cyCiopropy!, cyclobutyl, cyclopentyl or cyc!ohexyl.'

Cycloalkenyl denotes a carbocyclic non-aromatic partially unsaturated ring system
having preferably 4-8 carbon atoms, for example i-cyclobutenyi, 2-cyclobutenyl,
“1-cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, or 1-cyclohexenyl, 2-cyclo-

" hexeny, 3—cyclohexeny!, 1 ,3-cyciolhexadienyl or 1,4-cyclohexadienyl.

Halogen denotes, for example, fluorine, chlorine, bromine or lodine. Haloalkyl,
-alkenyl and -alkynyl denote alkyl, alkenyl and alkynyl, respectively, which are
partially or fully substituted by identical or different halogen atoms, preferably
selected from the group consisting of fluorine, chlorine and bromine, in particular
from the group consisting of fluorine and chioring, for example monohaloalkyl,

| ‘perhaloalkyl, CF3, CHF2, CHoF, CF3CF, CHzFCHCI, CCls, CHCIl;, CH2CH:CY;
'haitoalkoxy is, for example, OCF3, OCHF,, OCH,F, CF3CF0, OCH2CF3 and
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OCH;CHLCI; this applies corréspondingfy {o haloalkenyl and other halogen-

substituted radicals. -

In the case of radicals having carbon atoms, preference is given fo those having 1 1o
4 carbon atoms, preferably 1 or 2 carbon atoms. Preferénce is generally given to
substituents selected from the group consisting of halogen, for example fluorine and
chiorine, (Cy-C.)-alky, preferably methyl or ethyl, (C4-Cy)-haloalkyl, preferably
triﬂi.:ommethyl, (01-(34)~aik9x§, preferably methoxy or ethoxy, (C+-Cs)-haloalkoxy,
nitro and cyano. Particular preference is given here to the substituents methyl,

methoxy, fluorine and chlorine.

Acyl denotes a radical of an organic acid which, farmally, is formed by removing a
hydroxyl group from the acid function, it also being possible for the organic radical in
the acid to be atiached fo the acid function via a heteroatom. Examples of acyl are
the radical -CO-R of a carboxylic acid HO-CO-R and radicals of acids derived
therefrom, such as thiocarboxylic acid, unsubstituted ot N-substituted
iminacarboxylic acids or the radiéal of carbonic acid monoesters, N-substituted
carbamic acid, sulfonic acids, sulfinic acids, N-substituted sulfonamido acids,

phosphonic acids, phosphinic acids.

Acy! denotes, far example, formyl, alkylcarbonyl, such as [{C+-Cs)-alkyl]-carbonyl,
phenylcarbonyl, alkyloxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl,
alkylsutfonyl, alkylsulfinyl, N-atkyl-1-iminoalkyl and other radicals of arganic acids.
Here, the radicals may in each casé be substituted further in the alkyl or phenyl
moiety, for example in the alkyl moiety by one or more radicals selected from the

- group consisting of halogen, alkoxy, phenyt and phenoxy; examples of substituents
in the phenyl moiety are the substituents which have already been mentioned further

above in a general manner for substituted phenyl.

Acyl preferably denotes an acyl radical in the narrower sense, i.e. a radical of an
organic acid where the acid group is attached directly fo the carbon atom of an
organic radical, for example formyl, alkylcarbonyl, such as acetyl or [(C-Cay
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alkyiJcarbonyl, phenylcarbonyl, alkyisulfonyl alkylsulfinyl and other radlcals of

grganic acids.

if a general radical Is designated (defined) as "hyﬁ_[ogeh”,_ this méans an attached
hydrogen atom. _ '
The “yl-position” of a radical (for example of an alkyl radical) denotes its point of |

attachment,

Hereinbelow, compounds of the formula ([} and salts thereof which can be used
according to the invention are, in short, also referred fo as “compounds (i) according

to the _invention”.

The compounds of the formula () are known in principle from WO 97/31904 or can
be prepared by the processes described therein. Of particular interest are
compsunds of the formula () or salts thereof in which
R' is H or a group of the formula orAvarally which
| Z' | is H, halogen, (C4-C4)-alkyl, (64-04) -haloalkyl, [(C4-Cg)-alkoxyl-
(C+-Co)-alkyl, {Cs-Cg)-cycloalkyl; which is unsubstituted or
substituted by one or more radicals selected from the group
consisting of (C+-Ca)-alkyl, or is
(Co-Cs)-alkenyl, (Co-Ca)-alkynyl, (C1-Cy)-alkoxy or (C1-Cy)-
haloalkoxy;
22 is H, halogen or (C4-Cy)-alkyl, or
Z'and 22 together with the carbon atom attached to the radicals are a
(03-05} ~cycloalkyl radical and
7 is H, (C1-Cy)-alkyl, {C1-Co)- aikoxy or haiogen
R? is H, (C1-C4)-alkyl, (C+-C4)-haloalkyl, (Cs-Ca)-alkenyl, (C2-Cy)-haloalkenyl,
' {Cs-Cy)-alkynyl, (Cs-Ca)-haloalkynyl or an acyl radical having 1 to 12 carbon
atoms (preferably an acyl radical selected from the group consisting of
~ formyl, phenylcarbonyl, phenoxycarbonyi, where phenyl in the two last-
mentioned radicals is unsubstituted or substituted by one or more radicals

selected from the group consisting of halogen, (C4+-Ca)-alkyl, {C4-Ca)-
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" haloalkyl, (C-C;)-alkoxy, {C+-Cz)-haloalkoxy and nitro, or (C1-Ce)-alkyl-
carbonyl, (C1-Ce)-alkoxy-carbonyl ar (C4-Ce)-alkyl-sulfonyl),
R is H, (C1-Ca)-alkyl or (C4-Ca)-haloalkyl, |
R* s H, (Cr-Caralkyl or (Cr-Co-alkoxy, |
'R®, R®, R and R? are each independently of one another H, (C+-Ca)-alkyl, halogen,
(C+-Ca)-alkoxy, and | | .
A is a divalent group of the formula CHy or O or a direct bond, preferably CH;

or a direct bond, in particular a direct bond.

Preference s given to optically active compounds of the formula (i) and salts thereof
in which the sieregcheMicai configuration at the carbon atom marked 1 in fofmula §))
is the {R)-configuration with a stereochemical purity of 60 to 100% (R), preferably
70-100 % (R), in particular 80 io 100% (R), in each case based on the content of
sterecisomers having (R)- and (S}-configuration in this position. The configuration is
assumed {0 have been determined using the Cahn/ingold/Prelog system, the priority
of the substituents in position 1 being as follows:

1. priority is given to substituted NH; 2. priolrity is given fo the bond tovthe phenyl
ring; 3. priority is given to the other carbon ring atom, 4. priority is given to the

hydrogen atom.

Preference is furthermore given fo optically active compounds of the formula (I and
salts thereof in which R' is a group of the formula CZ'Z%Z°, where CZ'222° is
“defined as above, in particular to those compounds in which the stereochemical
configuration at the carbon atom of the group CZ'Z%Z% is the (R, S)-configuration or
the (R)—conﬂguraticn with a stereochemical purity of 60 to 100% (R), preferably
70+100% {R), in particular 8C to 100% (R), in each case based on the content of

stereoisomers having'(}?)— and (S)—cohﬁguration in this position.

Suitable combination partners (A) are, for example, certain compounds of the

formula (1) from Table 1 below.

Notes for Table 1:
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“In Table 1, the compounds are designated by the chemica! formula of the main
component, this component being present in a chemical purify of at least 95% by
weight of the compound. It is, of course, also possibie fo use the compounds in
lower purities. In particular if minor components of the compounds consist
predominantly or entirely of active sterecisomers of the respective compounds (A),
simifar efficacies are achieved during application. Accordingly, preferred herbicides

- (A) are also mixtures of two or more cornpounds (A) from Table 1. For reasons of

easier preparability, in practice, preference is especially also given to herbicides (A)

comprising, as main component, a compound (A} from Table 1 and, as minor

components, stereoisomers of the compound (A), preferably those which are also

7 mentioned in Table 1.

_' if, in the chemical formula in guestion in Table 1, the stereochemical orientation at a
carbon atom is given and the stereochemical orientation is additionally éssigned

using the system of Cahn, ingold and Prelog, the main component of the compound

is a sterecisomer or a stereoisomer mixture which has the R- or S-configuration at

the carbon atom referred to; the csmpeund {A)} is thus opfically active.

If the stereochemistry is not assigned by an R- or S-configuration, the main
component is a compound which, at the carbon atom in question, has the RS-
configuration (racemic). | |

If a plurality of stereocenters are present and the configuration is in each case
assigned by R or S, these are optically active compounds having the
stereochemistry mentioned at the centers referred to. | o

i, in the case of a plurality of centers, no R~ or Suconﬁguration' is assigned, the
‘compounds are racemic mixiures, i.e. the non-chiral stereoisomers contained
therein (enantiomers of a pair of enantiomers) are present in the mixture in identical
proportions. Unless indi_cated in more detail, in Table 1, in the case of racemic
'c{)mpounds (A) having a plurality of stereocenters, the diasterecisomeric
components are present in approximately identical proportions, However, for
practiciaf application, in the case of racemic.compounds having a plurality of
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stereccenters, mixiures of diastereomers (in each case in racemic form)} having

different proportions of the diastereomeric components are possible,

tn the bicyclic radical, the carbon atom which is attached to the amino group is
carbon atom 1. In the side group {(uniess the radical is H) the carbon atom attached

directly to the triazine ring is referred to as 1%, -

Table 1: Compounds of the formula (1} (herbicide (A)):

Compound No. Chamical formula or chemical name
A1 ' CH,
: 1R N/‘QN
. + if
- et
HH N NH,
A2 © CHFCH,
1R f}l N
= s
H H N NH,
A3

Ad

A5

AB
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‘Compound No. Chemical formula or chermical name

A7 CH(CHy),

A8 | CF(CH,),

AS

A0

A11

A2

A13

Al4
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Compound No. ' Chemical formula or chemical name

A15

A16

AT

A18

A19

A20

A29

A22
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Compound No.

Chemical formula or chemical name

A23

Az4

A25

I "\<CH§-CH3

NH,

AZ26

CHz-CHyCH,

AZ7

A28

A28

A30




WO2006/007947 | 16 ' PCT/EP2005/007041

Compound No. | Chemical formula or chemical name

A31

A32

A33

A34

A35

A36

A37

A38
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Compound No. A - Chemical formula or chemical name

A39 HC o1
e P }Vﬂ

F

,O:Z” _é?‘ N

H,C § :

: K
H N.:{
‘ : . NH,
A4D

Ad1

A42

A43

Add

A4S

A46
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Compound No.

Chemical formula or chemical name

A4T 2 0H,
"iz’*
i H
: ' ’_<NH2
Ad8 SeH,  CHCHCH
' A
N‘</ ’<
_ HC C
A4S HG o 4
WG + '1R~<i)f A F
3 l;l-: ﬁ ,__WN
N
’<NH
AS0 HCo O CH,CH
; (R N—{
H,C E '- 7 ,.(N
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' Compound No. Chemical formula or chemical name
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The application rates of the herbicides (A) are known in principle and are in the
rénge from 0.5 to 2000 g of active compound per hectare, preferably from 110 800¢g
of active compound per hectare, in particutar from 5 fo 500 g of aclive corﬁpound per
hectare. In the combinations according to the invention, in the context of the
applibaﬁon rates mentioned, lower application rates of the active compound in

q.ues’(ion are required compared o the application on its own.

Suitable combination pértners (B) {= component (B)] are, for example, the following
compounds, differing from compounds (A}, of subgroups (B1) to (B3), where the
herbicides are in most cases referred to by the “common name” according to the
literature reference “The Pesticide Manual” 13th Ed., British Crop Protection Council

2003, abbreviated as “PM™

(B1) s_oil-acting herbicides which are particularly suitabie for pre-emergence

- application against monocotyledonous or dicotyledonous harmful plants,

for example one or more compounds selected from the group consisting of

(B1.1) soil-acting herbicides which are particularly suitable for preQemergence

application against monocotyledonous and dicotyledonous harmiul plants,

for example one or more compbunds selected from the group consisting of

- (B1.1.1) tébuthiuron (PM, pp. 929-930), i. e. 1'-(5—tel'e‘—buty[-1 .3 4-thiadiazol-2-yl)-
1,3-dimethylurea,

(B1.1.2) * sulforneturon(-methyl) (PM, pp. 829-930), L. &. methyl 2-(4,6-dimsthyl-

pyrimidin-2-yl-carbamoylsulfamoylibenzoate,
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(B1.1.3) flumioxazine (PM, pp 481-462), 1. e. 2-(7-~fluoro-3,4-dihydro-3-oxo-4-prop-
'Q-ynyl-ZH-'E 4-benzoxazin-6-vi}-4,5,6 ?—tetrahydro~'iH-tSO!ndoEe~
1 S(QH}-dtone
(B1.1.4) simazine (PM, pp. 881- 892) L. &. 6-chloro-N,A-diethyl- 1 \3,5-triazine-
2,4-diamine, _
(B1.1.5) dichlobenil (PM, pp. 281-282), 1. e. 2,67dichiorobenzoni'triie,
(81.1.8) trifluralin (PM, pp. 1012-1014), 1. e. a,a,a--trifluoromz?G—din‘itro—'N,N-dipropyI-
| p-toluidine, - |
(B1.1.7) pendimethalin (PM, pp. 752-753), i. e. N-(1-ethylpropyl)-2,8-dinitro-
3 A-xylidine,
(81.1.8) oxadiargyl (PM, pp. 725-726), 1. e. 5-tert-butyl-3-[2,4-dichloro-5-(prop-
2-ynyloxy)phenyl}-1,3,4-oxadiazol-2(3H)-one,
(B1.1.8) thiazopyr (PM, pp. 961-962), i. e. methyl 2—difluoromethy!-S—(4,5—dihydro~
1,3-thiazol-2-yl)-4-isobutyl-6-triflucromethyinicotinate,
(B1.1.10) oryzalin (PM, pp. 723-724), i. &. 4-(dipropylamino)-3,5-dinitrebenzene-
sulfonamide, o _
(B1.1.11) propyzamide (PM, pp. 833-834), 1. e, 3,5-dichioro~N—('E‘,1~dimethyi-
' propyny!)benzaméde,
(B1.1.12) terbacll (PM, pp. 937-938), i. &. 3-fert-butyl-5-chloro-6-methyluracil,
and | - '
(B1.2} soil-actihg herbicides which are particularly suitable for pre-emergence
application against dicotyledonous harmful plants, '
for example one or more compounds selected from the group consisting of
(B1 .2.1) isoxaben (PM, pp. 587-588), i. e. N-[3-(1-ethyl-1-methylpropyl)isoxazol-
5-yll-2, B-cismethoxybenzamlde and
- (B1.2.2) flazasulfuron (PM, pp. 437-438), . e. 1-(4, 6—d[methoxypynm|d|n 2=y}
3-(3-trifiucromethyl-2-pyridylsulfonylurea,
‘and ‘
| (B2) foliar-acting herbicides which are particularly suitable for post-emergence
app.fication against monocotyledonous or dicgtyledonous harmful plants,
for example cmé— or more compounds selected from the group consisting of
| (B2.1) foliar-acting herbicides which are particularly suitable for post—émergenca
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application against monocoetyledonous and dicétyledonous harmiul plants,

for example one or more compounds sefected ﬁ'om the group consisting of

{(82.1.1) glufosinate (PM, pp. 511-512), 1. &. 4-[hydroxy(methyi)phosphinoy[}-

' DL-homoalanine and its salts, preferably the ammonium salt (82.1.1.1),
the sodium salt (B2.1.1.2), and the active L-isomer and its salts (B2.1.1. 3)
and the tripeptide bilanafos and its salts (B2.1.1.4), 1. e. 4-[hydroxy-
(methyl)phosph:ncyi]-fL—homoalanyLL—aianyl—L—aEanme and its salts,

{B2.1.2) glyphosate (PM, pp. 513-516), . e. N-(phosphonomethylglycine and its
salts, preferably the isopropylammonium salf (B82.1.2.1), the sodium salt
(B2.1.2.2), the ammonium salt (B2.1.2.3) and the trimesium salt (B2.1.3)
= sulfosate (see below),

(B2.1.3) sulfosate (PM, pp. 513-516), i.e. N-{phosphonomethyliglycine trimesium

: salt (cf. glyphosate),

(B2.1.4) methylarsonic acid and its salts (PM, pp. 656-858), such as the
monosodium salt (B2,1.4.1) = MSMA (sodium hydrogen methylarsonate),
but also other salts, such as the calcium hydfogen methylarsonate
(B2.1.4.2), the disodium salt (DSMA) (B2.1.4.3), the monocammonium salt
{(MAMA) (B2.1.4.4), the calcium bis(hydrogen methylarsonate) (CMA)
(B2.1.4.5); | '

(B2.1.5) foramsulfuron (PM, pp. 494-495), 1. e. 1-(4,8-dimethoxypyrimidin-2-yi)-

| 3-[2-(dimethyicarbamoyl)-5-formamidophenylsulfonyllurea,

(B2.1.6) iodosulfuron and its esters and salis (PM, pp. 573-574), i. e. 4-iodo-

| 2-[3-{4-methoxy-6-methyl-1,3,5-triazin-2-ylureidosulfonylflbenzoic acid
~ and its esters and salts, preferably the methy! ester iodosulfuron-methyl
and its safts (B2.1.6.1), and from among these in particufar the sodium
salf iodosulfuron-methyk-sodium (82.1.6.2)

(B2.1.7) amicarbazone (PM, pp. 26-27), i. e. 4-amino-N-teri-butyl-4,5-dihydro-
3-isopropyi-5-ox0-1,2,4-1H-triazole-1~carboxamide,

"(B2,1.8) propoxycarbazone and its salts (PM, pp. 831-832), i. e. (4,5-dihydro-

| | 4-methyl-5-ox0-3-propoxy-1H-1,2,4-triazol-1-yicarbonyl)(2-methoxy-

carbonylphenylsulfonyllazanide and its salts, preferably its sodium salt

' (B2.1.8.1), | |
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(B2.1.9) metribuzin (PM, pp. 675-676), i. e. 4-amino-6-fert-butyl-4,5-dihydro-
- 3-methylthio-1,2 4-triazin-5-one; |
(B2.1.10) metsulfuron and ifs esters and salis {(PM, pp. 677—6?’8) i e. 2~(4 methoxy—-
6-methyl-1,3,5-triazin-2-yicarbamoyisulfamoyl)benzoic acid, preferably its
methyl ester metsulfuron-methyl (82.1.10.1), |
~ {B2.1.11) naproanilide (PM, pp. 695-687), 1. e. 2-(2-naphthyloxy)-N-phenyl-
' propionamide, 7
(B2.1.12) imazapyr and its salts (PM, pp. 555-5560), i. &. 2<(4-isopropyl-4-methyl-
5-oxo-2-imidazolin-2-yDnicotinic acid and its salts, preferably the free acid -
(B2.1.12.1) and its isopropylammonium sait (82.1.12.2),
(B2.1.13) paraquét salts (PM, pp. 742-743), . e. 1,‘i’~dimethy_t-4,4'—bipyridylium
salts, preferably the dichioride paraquat dichloride {B2.1.13.1),
(B2.1.14) ‘dicjuat salts (PM, pp. 341-342), 1. e. 1,1-ethylene-2,2'-bipyridyldiyiium
| salts, preferably the dibromide diquat dibromide (B2.1.14.1), |
and
(B2.2) foliar-acting herbicides which a:;"e particularly suitable for the post-
| emergence application against dicotyledonous harmful plants,
for example one or more compounds selected from the group consisting of
- (B2.2.1) 2,4-Dand its esters and salts (PM, pp. 254-258), i. e. 2,4-dichloro-
' phenoxyaceiic acid and its esters and salts, '
(B2.2.2) dicamba and its saits (PM, pp. 278-280), i. e. 3,6-dichloro-2-methoxy-
: benzoic acid and its salts, 7
(B2.2.3} ftriclopyr and its saits and esters (PM, pp. 1001-1002), i. e. 3,5,6-trichioro-
2«pyridyioxyaceﬁc acid and its salls and esters, such as, for example, the
free acid (B2.2.3.1), the triethylammonium salt (B2.2.3.2) and the butotyi
ester (butylethy! ester) (B2.2.3.3), |
(B2.2.4) diflufenzopyr and its salts and esters (PM, pp. 311-312), 1.e. 2-{1-{4-
(8,5-difluorophenyl)semicarbazono]ethyl}nicotinic acid and its salts and
- esters, such as, for example, the free acid (B2.2.4.1) and the sodium salt
(B2.2.4.2), o
(B2.2.5)  fluroxypyr and its salts and esters (PM, pp. 478-481), i. e. 4-amino-
‘ 3,5-dEchEorofﬁ-fluoronz-pyridyioxyacetic acid and ifs salts and esters, such
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(B2.2.8)

(B2.2.7)

(B2.2.8)

(B2.2.9)

(B2.2.10)

(82.2.11)

(B2.2.12)

(82.2.13)

(B2.2.14)

and

as, for example, the free acid (B2.2.5.1), the 2-butoxy-1-méthyléthyf ester
(B2.2.5.2) and the meptyl ester (= 1-methylhepty! ester) (B2.2.5.3),
thifensulfuron-methyt (PM, pp. 963-865), i. e. methyl 3-(4-methoxy-
6-methyl-1,3,5-trlazin-2-ylcarbamoylsuifamoyljthiophene-2-carboxylate,
and also the free acid thifensulfuron (B2.2.6.1),

amidosulfuron (PM, pp. 27-28), i. &. 1-(4,8-dimethoxypyrimidin-2-yl}-
3—-mesyl(mathyl)sulfamoyiurea and its salls,

tribenuron and iis esters and salts (PM, pp. 996-998), i. e. 2-[4-methoxy-
8-methyl-1,3,5-thazin-2-yl(methyl)carbamoylsulfamoyllbenzoic acid and
its esters and saits, preferably the methy! ester tribenuron-methyl
(B2.2.8.1), |
triasulfuron (PM, pp. 890-991), L. e. 1-[2-(2-chloroethoxy)phenylsuifonyl}-
3-(4-methoxy-6-methyl-1,3 5-triazin-2-yljurea,

picloram and its esters and salis (PM, pp. 782-785), i. e. 4-amino-
3,5,6-trichIoropyridine»2-carboxy[ic acid (= 4-amine-3,5,6-trichioropicolinic
acid) and its esters and salts, preferably the free acid (B2.2.10.1), its

" potassium salt (82.2.10.2), its dimethylammonium salt (82.2.10.3), its

tris(2-hydroxypropyhammonium salt (B2.2.10.4), its tris(2-hydroxyethyl)-
ammonium salt (B2.2.10.5) and ifs iscoctyl ester (B2.2.10.6),
carfentrazone and its esters and salts (PM, pp. 143-144), i. e.
(RS)-2-chloro-3-[2-chloro-5-(4-difuoromethyl-4,5-dihydro-3-methyl-5-
oxo-1H-1,2,4-triazol-1-yl}-4-flucrophenyllpropionic acid and its esters and
salts, preferabiy its ethyl ester carfentrazone-sthy! (B2.2.11.1),

clopyralid and its esters and saits (PM, pp. 194-188), i. e. 3,6-

dichioropyridine-2-carboxylic acid and its esters and salts, preferably the

free acid (B2.2.12.1) and the ethanolamine ester clopyralid-olamine
(B2.2.12.2),

butafenacil (PM, pp. 120-121), i. e. 1-(allyloxycarbonyl)-1-methylethy!
2-chloro-5-{1,2,3,8-tetrahydro-3-methyl-2,6-dioxo-4-(friflucromethyl)-
pyrE midin-1-yl}-benzoate, |

amitrole (PM, pp. 30-32), i. e. 1H-1,2,4-friazol-3-ylamine,
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(B2.3) foliar-acting herbicides which are ;iarﬁcuiariy suitable for post-emergence
application against monocotyledonous harmful plants, '
for example the compound
{B2.3.1) quinclorac (PM, pp. 869-870), i. e. 3,7-dichloroquinoline-8-carboxylic
acid, '
and _ .
(B3) s0il- and foliar-acting herbicides which are suitable for preF or post-
amergence app!icétion against monocotyledonous or dicotyledonous harmiul plants,
for example one or more compounds selected from the group consisting of
(B3.1)  soil- and foliar-acting herbicides which are particularly suitable for post- |
emergence appﬁcaﬁon against monocotyledonous or dicotyledomou's harmful plants,
~ for example one or more compounds selected from the group consisting of
(B3.1.1} oxylluorien (PM, pp. 738-739) (= Z-CVhl‘orod (3-ethoxy-4-nifrophenoxy)-
4-(trifluoromethyl)benzene),
- {B3.1.2) diuron (PM, pp. 347-348), L. e. 3~(3,4-dichiocrophenyi}-1,1-dimethylurea,
(83.1,3) bromacit (PM, pp. 106-107), 1. e. 5-bromao-3-sec-butyl-6-methyluracil,
(B3.1.4) norflurazon (PM, pp. 869-870),1. e. 4-chloro-5-methylamino-2-{a,a.,a-
" trifluoro-m-tolyl)pyridazin-3(2H)-one,
(B3.1.5) azafenidin (PM, pp. 1043), i. e. 2-(2,4-dichioro-5-prop-2-ynyloxyphenyl)-
5,6,7,8-tetrahydro-1 ,2,4~tﬁacho{4,3~a] pyridin-3(2H}-one,
(B3.1.6) chiorsulfuron (PM, pp. 176-177), i. e. 1-(2-chlorophenylsulfonyl)-
3-{(4-methoxy-6-methyl-1 ,3,5~triazin—2~yl)uréa,
(B3.1.7) imazapic (PM, pp. 554-555), i. e. {RS)-2-(4-isopropyi-4-methyl-5-ox0-
2-imidazolin-2-yl)-5-methylnicotinic acid,
(B3.1.8) oxadiazon (F’M pp. 727-728), 1. e. 5~t@rf—butyi 3= (2 4-dichloro-5-iso-
propoxyphenwi)-1,3,4-oxadiazol- 2(3H)-one
(B3.1.9) diflufenican (PM, pp. 427-311), i. e. 2' 4’-difluoro-2-(a, o, a-trifiuoro-
m-tolyloxy)nicolinanilide, ‘
{B3.1.10) ametryn (PM, pp. 25-26), N2-ethyi-N-isopropyl-6-methylthio-1,3,5-triazine-
~ 2,4-diamine, | N
(83.1.‘11) rimsulfuron (PM, pp. 881-882), 1-(4,6-dimethoxypyrimidin-2-yi}-
' . 3-(3-ethyfsu!fonyl-—2—pyridyisulfonyf)urea, and its salts, '
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(B3.1.12) trifloxysulfuron (PM, pp. 1008-1009), 1-(4,6-dimethoxypyrimidin-2-yl)-
| 3-[3-(2,2,2~trif§uoroethoxy)'-z-pyridylsulfcnyl]urea, and its salts, preferably

its sodium salt (B3.1.12.1), . "

(B3.1.13) nicosulfuron (PM, pp. 702-703), 1-(4,6-dimethoxypyrimidin-2-yl)-
3;(3-dimethylcarbamoy!-zl-pyridyfsuEfony!)urea, and its saits,

(B3.1.14) asulam and its salts (PM, pp. 38-39), preferabfy asulam, i. e. methyf
sulfanilylcarbamate (B3.1.14.1) and its sodium salt (B3.1.14.2},

(B3.1.15) isoxaflutole (PM, pp. 589—590), (5-cyciopropyl-4-isoxazolyt)-[2-
(methylsulfonyl)-4-(friffucromethyl)phenylimethanone,

and o |

(B3.2) soil- and foliar-acting herbicides which are particularly suitable for the

post-emergence application against dicotyledonous harmful plants,

for example one or more compounds selected from the group consisting of

(B3.2.1) hexazinone (PM, pp. 538-540), i. e. 3-cyciohexyl-6-dimethylamino-
1-methyl-1,3,5-triazine-2,4-(1H,3H)-dione,

(B3.2.2) Suifer_strazéne (PM, pp. 810-911), i. e. 2’ 4’-dichloro-5"-(4-difluoromethyl-
| 4,5-dihydro-3-methyl-5-oxo-1H-1 ,2,4-triazci-’i -yl)methanesulfonanilide,
(B3.2.3) prometon (PM, pp. 810-811),-.. e. Nz, Né-di-isopropyl-6-methoxy-

1,3,5-triazine-2 4-diamine. ‘

From the combinations defined above, preference is given to those which comprise
a herbicide from group {A) and a herbicide from group (B). Furthermore; the
combinations according to the invention may be used together with other active
compounds, such as the acﬁvel compounds mentioned (herbicides, fungicides,
insecticides, acaricides, etc.) and/or plant'growth regulaiors or auxiliaries from the
group of the formulation auxiliaries and additives customary in crop protection.

Accordingly, the invention also provides the herbicidal compositions which comprise
the active compound combinations according to the invention together with
formulation auxiliaries, If appropriate further additives and if appropriate further crop

~ protection agents.
The invention also provides the use or the application method where the active
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cém'pound combinations according fo the invention are used as herbicides and plant
growth regulators, preferably as herbicides and plant growth regulators comprising a
synergistically effective amount of the respective active compound combination

contzined therein.

. Below, épeciﬁc’ herbicide combinations (Aa)+(Bb) are referred to by the term Ka.b,
where a is the respective code from the number of the herbicide (A) from Table 1
[codes 1 1o 127 of the compounds (A1) fo (A127)] and b is the respective code of
the herbicide component (B) according to Table 2 below [codes 1 to 103 of the
“compounds (B1.1.1) to (B83.2.3)]: | |

Tabie 2: Codes for the herbicide component B (see subtabies 2ato 2i)
Table 2a Table 2b ‘ Table 2¢
Code | Component Code | Component | C'ode Component
B B | B
1 (B1.1.1} 6 (B1.1.6) 11 (B1.1.11)
2 (B1.1.2) 7 (B1.1.7) _ 12 (B1.1.12)
3. (B1.1.3) 8 (B1.1.8)  13 (B1.2.1)
4 (B1.1.4) 9 {81.1.9) 14 (B1.2.2)
5 {B1.1.5) 10 (B1.1.10) |
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Table 2f
Code Corﬁponent
5
55 [(B2.2.6.1)
64 B2.2.7)
65 (B2.2.8)
66 B2281)
67 B535.9)
168 (B2.2.10)
65 (B2.2.10.1)
70 (B52.102)
71 (B2.2.10.3)
72 (B2.2.104)
73 (B22.105)
74 (B5.2.106)
75 B22.41)
78 B22111)
77 (B2.2.12)
78 B22.12.1)
NE (B2.2.12.2)
80 B22.13)
87 (B2.2.14)
87 B23.1)

(36
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Table2d
Code Compaﬂent |
B
15 (B2.1.1)
16 (B2.1.1.1)
17 (B2.1.1.2)
18 [(B2.1.1.3)
19 (B2.1.1.4)
20 (B2.1.2)
21 (B2.1.2.1)
22 (B2.1.2.2)
23 (B2.1.2.3)
24 (B2.1.3)
25 (B2.1.4)
26 (B2.1.4.1)
27  [(B2.1.4.2)
28 (B2.1.4.3)
29 (B2.1.4.4)
30 (B2.1.4.5)
131 (B2.1.5)
32 |(B2.16)
33 (B2.1.6.1)
34 (B2.1.6.2)
35 (B2.1.7)
(B2.1.8)
|37 (B2.1.8.1)
38 [(B21.9)

35
Table 2e
Code | Component
| B
39 - [(B2.1.10)
40 (B2.1.10.1)
41 (B2.1.11)
42 (82.1.12}'
43 (B2.1.12.1)
44 (B2.1.12.2)
45 (B2.1.13)
46 (B2.1.13.1)
47 (B2.1.14)
148 (B2.1.14.1)
49 (B2.2.1)
50 (B2.2.2)
51 (B2.2.3)
52 (B2.2.3.1)
53 (B2.2.3.2)
54 (B2.2.3.3)
55 (B2.2.4)
56 (B2.2.4.1)
57 (B2.2.4.2)
58 (B2.2.5)
59 (B2.2.5.1)
60 (B2.2.5.2)
61 (B2.2.5.3)
62 (B2.2.6)
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" Table 2g Table2n Table 2i

Code : Component Code |Component Code [Component
| B | B |- B |

|83 (B3.1.1) ' 92 (B3.1.10) 101 (B3.2.1)

84 (B3.1.2) 93 (B3.1.11) 102 (B3.2.2)
85 (B3.1.3) 94 (B3.1.12) 103 |(B3.2.3)

86 (B3.1.4) . |95 (B3.1.12.1)

87 (B3.1.5) | g6 (B3.1.13)

88 (B3.1.8) o7 (B3.1.14)

89 (B3.1.7) 98 (B3.1.14.1)

a0 (B3.1.8) 199 (B3.1.14.2)

91  [(B3.1.9) 100 (B3.1.15)

Example: Thus, in the short annotation, a combination of the herbicides (A5) and

~ (B2.1.2.3) is referred to as K5.23.

Examples of preferred combination's are.

A herbicide from the group of the herbicides (A1) to (A127) and herbicides from the
group (B1) or (B2) or (B3), for example a herbicide from the group of the herbicides
(A1) to (A127) and herbicides from the'group (B1.1), (B1.2), (B2.1), (B2.2), (B2.3},
(B3.1) or (B3.2), specifically one of the combinations |

K1.1, K1.2, K‘I;B, K1.4, K1.5, K1.6, K1.7, K1.8, K1.9, K1.10, K1.11, K1.12, K1.13,
K1.14, K1.15, K1.16, K1.17, K1.18, K1.19, K1.20, K1.21, K1;22, K1.23, K1.24,
K1.25, K1.26, K1.27, K1.28, K1.29, K1.30, K1.31, K1.32, K1.33, K1.34, K1 35,
K1.36, K1.37, K1.38, K1.30, K1.40, K1.41, K1.42, K1.43, K1.44, K1.45, K1.46,
K1.47, K1.48, K1.49, K1.50, K1.51, K1.52, K1.53, K1.54, K1.55, K1.56, K1.57,
K1.58, K1.58, K1.60, K1.681, K1.62, K1.63, K1.64, K1.85, K1.66, K1.67, K1.68,
K1.68, K1.70, K1.71, K1.72, K1.73, K1.74, K1.75, K1.76, K1.77, K1.78, K1.79,

- K1.80, K1.81, K1.82, K1.83, K1.84, K1.85, K1.86, K1.87, K1.88, K1.89, K1.90,
K’I.Q‘i, K1.92, K1.93, K1.94, K1.95, K1.96, K1.97, K1.98, K1.99, K1.100, K1.101,
K1.102, K1.108, : '
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K21, K2.2, K2.3, K2.4, K2.5, K2.6, K2.7, K2.8, K2.9, K2.10, K211, K2.12, K2.13,
K2.14, K2.15, K2.16, K2.17, K2.18, K2.19, K2.20, K2.21, K2.22, K2.23, K2.24,
K2.25, K2.26, K2.27, K2.28, K2.29, K2.30, K2.31, K2.32, K2.33, K2.34, K2.35,
K2.36, K2.37, K2.38, K2.39, K2.40, K2.41, K2.42, K2.43, K2.44, K2.45, K2.46,
K2.47, K2.48, K2.49, K2.50, K2.51, K2.52, K2.53, K2.54, K2.55, K2.56, K2.57,
K2.58, K2.50, K2.60, K2.61, K2.62, K2.63, K2.64, K2.65, K2.66, K2.67, K2.68,
K2.89, K2.70, K2.71, K2.72, K2.73, K2.74, K2.75, K2.76, K2.77, K2.78, K2.79,

- K2.80, K2.81, K2.82, K2.83, K2.84, K2.85, K2.86, K2.87, K2.88, K2.89, K2.90,

K2.91, K2.92, K2.93, K2.94, K2.95, K2.96, K2.97, K2.98, K2.99, K2.100, K2.101,

K2.102, K2.103, | ' |

K3.1, K3.2, K3.3, K3.4, K3.5, K3.5, K3.7, K3.8, K3.9, K3.10, K3.11, K3.12, K3.13,

K3.14, K3.15, K3.16, K3.17, K3.18, K3.19, K3.20, K3.21, K3.22, K3.23, K3.24,

K3.25, K3.26, K3.27, K3.28, K3.29, K3.30, K3.31, K3.32, K3.33, K3.34, K3.35,

K3.36, K3.37, K3.38, K3.30, K3.40, K3.41, K3.42, K3.43, K3.44, K3.45, K3.46,

K3.47, K3.48, K3.49, K3.50, K3.51, K3.52, K3.53, K3.54, K3.55, K3.56, K3.57,

K3.58, K3.59, K3.60, K3.61, K3.62, K3.63, K3.64, K3.85, K3.66, K3.67, K3.68,

K3.69, K3.70, K3.71, K3.72, K3.73, K3.74, K3.75, K3.76, K3.77, K3.78, K3.79,

K3.80, K3.81, K3.82, K3.83, K3.84, K3.85, K3.86, K3.87, K3.88, K3.89, K3.90,

K3.91, K3.92, K3.93, K3.94, K3.95, K3.96, K3.97, K3.98, K3.99, K3.100, K3.101,

K3.102, K3.103, - '

K41, K4.2, K4.3, K44, K4.5, K4.6, K4.7, K4.8, K4.9, K4.10, K4.11, K4.12, K4.13,
K4.14, K4.15, K4.16, K&.17, K4.18, K4.19, K4.20, K4.21, K4.22, K4.23, K4.24,

K425, K4.26, K4.27, K4.28, K4.29, K4.30, K4.31, K4.32, K4.33, K4.34, K4.35,
K4.36, K4.37, K4.38, K4.39, K4.40, K4.41, K4.42, K4.43, K4.44, K4.45, K4.48,
K4.47, K4.48, K4.49, K4.50, K4.51, K4.52, K4.53, K4.54, K4.55, K4.56, K4.57,
KA4.58, K4.59, K4.60, K4.61, K462, K4.63, K4.64, K4.65, K4.66, K4.67, K4.58,
K4.69, K4.70, K4.71, K4.72, K4.73, K4.74, K4.75, K4.76, K4.77, K4.78, K4,79,
K4.80, K4.81, K4.82, K4.83, K4.84, K4.85, K4.86, K4.87, K4.88, K4.89, K4.90,
K4.91, K4.92, K4.93, K4.94, K4.95, K4.96, K4.97, K4.98, K4.99, K4.100, K4.101,
K4.102, K4.103, '

K5.1, K5.2, K5.3, K5.4, K5.5, K5.6, K5.7, K5.8, K5.9, K5.10, K5.11, K5.12, K5.13,
K5.14, K5.15, K5.16, K5.17, K5.18, K5.19, K5.20, K5.21, K5.22, K5.23, K5.24,
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K5.25, K5.26, K5.27, K5.28, K5.29, K5.30, K5.31, K5.32, K5.33, K5.34, K5.35,

 K5.36, K5.37, K5.38, K5.39, K5.40, K5.41, K5.42, K5.43, K5.44, K5.45, K5.46,
'K5.47, K5.48, K5.49, K5.50, K5.51, K5.52, K5.53, K5.54, K5.55, K5.56, K5.57,

| K5.58, K5.59, K5.60, K5.61, K5.62, K5.63, K5.64, K5.65, K5.66, K5.67, K5.68,
K5.69, K5.70, K5.71, K5.72, K5.73, K5.74, K5.75, K5.76, K5.77, K5.78, K5.79,

| K5.80, K5.81, K5.82, K5.83, K5.84, K5.85, K5.86, K5.87, K5.88, K5.89, K5.90,
K5.91, K5.92, K5.93, K5.94, K5.95, K5.96, K5.97, K5.98, K5.99; K5.100, K5.101,
K5.102, K5.103,
K.1, K6.2, KB.3, K6.4, KB.5, K6.6, K6.7, K6.8, K6.9, K6.10, K6.11, K6.12, K6.13,
K6.14, K6.15, KB.16, K6.17, K6.18, K6.19, K6.20, KB.21, K6.22, KB.23, K6.24,
K6.25, K6.26, K6.27, KB.28, K6.29, K8.30, K6.31, K6.32, KB.33, K6.34, K6.35,
K6.36, K6.37, K6.38, K6.30, K6.40, K6.41, K6.42, K6.43, K6.44, K6.45, K8.46,

| KB.47, K6.48, K6.49, K6.50, K6.51, K8.52, K6.53, K6.54, K6.55, K6.56, K6.57,
K6.58, K6.59, K6.60, K6.61, K6.62, K6.63, K6.64, K6.65, KB.66, K6.67, K6 68,
K8.69, K6.70, K6.71, K6.72, K6.73, K6.74, K6.75, K6.76, KB.77, K6.78, K6.79,
K6.80, K6.81, K6.82, K6.83, KB.84, K6.85, K6.86, K6.87, K6.88, K6.89, K6.90,
K6.91, K6.92, K6.93, K6.94, K6.95, K6.96, K6.97, K6.98, K6.99, K6.100, K6,101,
K6.102, K6.103, |
K7.1,K7.2, K7.3, K7.4, KT.5, K7.6, K7.7, K7.8, K7.9, K7.10, K7.11, K7.12, K7.13,
K7.14, K7.15, K7.16, K7.17, K7.18, K7.19, K7.20, K7.21, K7.22, K7.23, K7.24,

K7.25,K7.26, K7.27, K7.28, K7.29, K7.30, K7.31, K7.32, K7.33, K7.34, K7.35,
K7.36, K7.37, K7.38, K7.39, K7.40, K7.41, K7.42, K7.43, K7.44, K7.45, K7.46,
K7.47, KT.48, K7.49, K7.50, K7.51, K7.52, K7.53, K7.54, K7.55, K7.56, K7.57,
K7.58, K7.59, K7.60, K7.61, K7.62, K7.63, K7.84, K7.85, K7.66, K7.67, K7.68,
K7.69, K7.70, K7.71, K7.72, K7.73, K7.74, K7.75, K7.76, K7.77, K7.78, K7.79,
K7.80, K7.81, K7.82, K7.83, K7.84, K7.85, K7.86, K7.87, K7.88, K7.91, K7.92,
K7.93, K7.94, K7.95, K7.96, K7.97, K7.98, K7.99, K7.100, K7.101, K7.102, K7.103,

'K8.1,K8.2, K8.3, KB.4, K8.5, K8.6, K8.7, K8.8, KB.9, KB8.10, KB.11, K8.12, K8.13,
K8.14, K8.15, K8.16, K8.17, KB.18, K8.19, K8.20, K8.21, K8.22, K8.23, K8.24,
K8.25, K8.26, K8.27, K8.28, K8.29, K8.30, K8.31, K8.32, K8.33, K8.34, K8.35,

K8.36, K8.37, K8.38, KB.32, KB.40, K8.41, K8.42, K8.43, KB.44, K8.45, K8.46,

© K8.47, K8.48, K8.49, K8.50, K8.51, K8.52, K8.53, KB.54, K8.55, K8.56, K8.57,
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K8.58, K8.59, KB.60, K8.61, KB8.62, K8.63, K8.64, K8.65, KB.66, K8.67, K8.68,
KB.69, K8.70, KB.71, K8.72, K8.73, K8.74, K8.75, K8.76, K8.77, K8.78, K8.79,
K8.80, KB.81, K8.82, K8.83, K8.84, KB.85, K8.86, K8.87, K8.88, K8.89, K8.90,
K8.91, K8.92, K8.93, K8.94, K8.05, K8.96, K8.97, K8.98, K8.99, K8.100, K8.101,
K8.102, K8.103, o K

K9.1, K9.2, K9.3, K9.4, KO.5, K9.6, KO.7, K9.8, K9.9,'K9.10, K9.11, K9.12, K9.13,
K9.14, K9.15, K9.16, K9.17, K8.18, K9.19, K9.20, K8.21, K2.22, K9.23, K9.24,
K9.25, K9.26, K9.27, K9.28, K9.29, K9.30, K8.31, K9.32, K9.33, K9.34, K9.35,
K9.36, K9.37, K9.38, K9.39, KO.40, K8.41, K9.42, K9.43, KO.44, K9.45, K9.486,
K9.47, K9.48, K9.49, K9.50, K9.51, K9.52, K9.53, K9.54, K0.55, K9.56, K9.57,
K9.58, K9.59, K9.60, K9.61, K9.62, K3.63, K9.64, KO.65, K9.66, K9.67, K9.68,
K9.69, K9.70, K9.71, K9.72, K9.73, K9.74, K8.76, K9.76, K9.77, K9.78, K9.79,
K9.80, K9.81, KO.82, K9.83, KO.84, K9.85, K9.86, K9.87, K9.88, K9.89, K9.90,
K9.91, K9.92, K9.93, K9.94, K9.95, K9.96, K2.97, K9.98, K9.99, K9.100, K9.101,
K9.102, K9.103,

K10.1, K10.2, K10.3, K10.4, K10.5, K10.6, K10.7, K10.8, K10.9, K10.10, K10.11,
K10.12, K10.13, K10.14, K10.15, K10.16, K10.17, K10.18, K10.19, K10.20, K10.21,
K10.22, K10.23, K10.24, K10.25, K10.26, K10.27, K10.28, K10.29, K10.30, K10.31,
K10.32, K10.33, K10.34, K10.35, K10.36, K10.37, K10.38, K10.39, K10.40, K10.41,
| K10.42, K10.43, K10.44, K10.45, K10.46, K10.47, K10.48, K10.49, K10.50, K10.51,
K10.52, K10.53, K10.54, K10.55, K10.56, K10.57, K10.58, K10.59, K10.60, K10.61,
K10.62, K10.63, K10.64, K10.65, K10.66, K10.67, K10.68, K10.69, K10.70, K10.71,
K10.72, K10.73, K10.74, K10.75, K10.76, K10.77, K10.78, K10.79, K10.80, K10.81,
| K10.82, K10.83, K10.84, K10.85, K10.86, K10.87, K10.88, K10.89, K10.90, K10.91,
K10.92, K10.93, K10.94, K10.95, K10.96, K10.97, K10.98, K10.99, K10.100,
K10.101, K10.102, K10.103, o
K11.1, K11.2, K11.3, K11.4, K11.5, K11.6, K11.7, K11.8, K11.9, K11.10, K11.11,
K11.12, K11.13, K11.14, K11.15, K11.16, K11.17, K11.18, K11.19, K11.20, K11.21,
K11.22, K11.23, K11.24, K11.25, K11.26, K11.27, K11.28, K11.29, K11.30, K11.31,
K11.32, K11.33, K11.34, K11.35, K11.36, K11.37, K11.38, K11.39, K11.40, K11.41,
K11.42, K11.43, K11.44, K11.45, K11.46, K11.47, K11.48, K11.49, K11.50, K11.51,
K11.52, K11.53, K11.54, K11.55, K11.56, K11.57, K11.58, K11.59, K11.60, K11.61,
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K11.62, K11.63, K11 64 K‘H .65, K‘!’I 66, K11.67, K11.68, K11.69, K11.70, K11 71
K11.72, K11.73, K11.74, K11.75, K11.76, K11.77, K11.78, K11.79, K11.80, K11.81,
K11.82, K11.83, K11.84, K11.85, K11.88, K11.87, K11.88, K11.89, K11.90, K11.81,
K11.92, K11.83, K11.94, K11.95, K‘!‘I.QG, K11.97, K11.98, K11.88, K11.100,
K11.101, K11.102, K11.103,

K12.1, K12.2, K12.3, K12.4, K12.5, K12.6, K12.7, K12.8, K12.8, K12.10, K12.11,

- K12.12, K12.13, K12.14, K12.15, K12.16, K12.17, K12.18, K12.19, K12:20, K12.21,
K12;722, K12.23, K12.24, K12.25, K12.26, K12.27, K12.28, K12.28, K12.30, K12.31,

K12.32, K12.33, K12.34, K12.35, K12.36, K12.37, K12.38, K12.39, K12.40, K12.41,
K12.42, K12.43, K12.44, K12.45, K12.46, K12.47, K12.48, K12.49, K12.50, K12.51,
K12.52, K12.53, K12.54, K12.55, K12.56, K12.57, K12.58, K'12.59; K12.60, K12.81,

K12.62, K12.63, K12.64, K12.65, K12.66, K12.67, K12.68, K12.69, K12.70, K12.71,

K12.72, K12.73, K12.74, K12.75, K12.76, K12.77, K12.78, K12.79, K12.80, K12.81,
K12.82, K12.83, K12.84, K12.85, K12.86, K12.87, K12.88, K12.89, K12.90, K12.91,
K12.92, K12.93, K12.94, K12_95, K12.96, K12.87, K12.98, K12.99, K12.100,
K12.101, K12.102, K12.103,

K13.1, K13.2, K13.3, K13.4, K13.5, K13.6, K13.7, K13.8, K13.9, K13.10, K13.11,

- K13.12, K13.13, K13.14, K13.15, K13.16, K13.17, K13.18, K13.19, K13.20, K13.21,
—.K13.22, K13.23, K13.24, K13.25, K13.26, K13.27, K13.28, K13.209, K13.30, K13.31,
K13.32, K13.33, K13.34, K13..35, K13.36, K13.37, K13.38, K13.39, K13.40, K13.41,
K13.42, K13.43, K13.44, K13.45, K13.46, K13.47, K13.48, K13.49, K13.50, K13.51,
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K117.1, K117.2, K117.3, K117.4, K117.5, K117.6, K117.7, K117.8, K117.5,
K117.10, K117.11, K117.12, K117.13, K117.14, K117.15, K117.16, K117.17,
K117.18, K117.19, K117.20, K117.21, K117.22, K117.23, K117.24, K117.25,
K117.26, K117.27, K117.28, K117.29, K117.30, K117.31, K117.32, K117.33,
K117.34, K117.35, K117.36, K117.37, K117.38, K117.39, K117.40, K117.41,
K117.42, K117.43, K117.44, K117.45, K117.46, K117.47, K117.48, K117.49,
K117.50, K117.5%, K117.52, K117.53, K117.54, K117.55, K117.56, K117.57,
K117.58, K117.59, K117.60, K117.61, K117.62, K117.63, K117.64, K117.65,
K117.66, K117.67, K117.68, K117.69, K117.70, K117.71, K117.72, K117.73,
K117.74, K117.75, K117.76, K117.77, K117.78, K117.79, K117.80, K117.81,
K117.82, K117.83, K117.84, K117.85, K117.86, K117.87, K117.88, K117.89,
K117.90, K117.91, K117.92, K117.93, K117.04, K117.95, K117.96, K117.97,
K117.98, K117.99, K117.100, K117.101, K117.102, K117.103,

K118.1, K118.2, K118.3, K118.4, K118.5, K118.6, K118.7, K118.8, K118.9,
K118.10, K118.11, K118.12, K118.13, K118.14, K118.15, K118.18, K118.17,
K118.18, K118.18, K118.20, K118.21, K118.22, K118.23, K118.24, K118.25,
K118.26, K118.27, K118.28, K118.29, K118.30, K118.31, K118.32, K118.33,
K118.34, K118.35, K118.36, K118.37, K118.38, K118.39, K118.40, K118.41,
K118.42, K118.43, K118.44, K118.45, K118.46, K118.47, K118.48, K118.49,
K118.50, K118.51, K118.52, K118.53, K118.54, K118.55, K118.56, K118.57,
K118.58, K118.59, K118.60, K118.61, K118.62, K118.63, K118.64, K118.85,
K118.66, K118.67, K118.68, K118.69, K118.70, K118.71, K118.72, K118.73,
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K118.74, K118.75, K118.76, K118.77, K118.78, K118.79, K118.80, K118.81,
K118.82, K118.83, K118.84, K118.85, K118,86, K118.87, K118.88, K118.89,
K118,90, K118.91, K118.92, K118.93, K118.94, K118.95, K118.96, K118.97,
K118.98, K118.99, K118.100, K118.101, K118.102, K118.103, |
K119.1, K119.2, K119.3, K119.4, K119.5, K119.6, K119.7, K119.8, K119.9,
K119.10, K119.11, K118.12, K118.13, K119.14, K119.15, K119.16, K118.17,
K119.18, K119.19, K119.20, K118.21, K119.22, K119.23, K119.24, K119.25,
K119.26, K119.27, K119.28, K119.29, K119.30, K119.31, K119.32, K119.33,
K119.34, K119.35, K119.36, K119.37, K119.38, K119.39, K119.40, K119.41,
K119.42, K119.43, K119.44, K119.45, K119.46, K119.47, K119.48, K119.49,
K119.50, K119.51, K119.52, K119.53, K119.54, K119.55, K119.56, K119.57,
| K119.58, K119.50, K119.60, K119.61, K119.62, K119.63, K119.64, K119.65,
K119.66, K119.67, K119.68, K119.69, K119.70, K119.71, K119.72, K119.78,
K119.74, K119.75, K119.76, K119.77, K119.78, K119.79, K119.80, K119.81,
K119.82, K119.83, K119.84, K119.85, K110.86, K110.87, K119.88, K119.89,
K119.90, K119.91, K119.92, K119.93, K119.94, K112.95, K119.96, K119.97,
K110.98, K119.99, K119.100, K110.101, K119.102, K119.103,

K120.1, K120.2, K120.3, K120.4, K120.5, K120.6, K120.7, K120.8, K120.9,
K120.10, K120.11, K120.12, K120.13, K120.14, K120.15, K120.16, K120.17,
K120.18, K120.19, K120.20, K120.21, K120.22, K120.23, K120.24, K120.25,
K120.26, K120.27, K120.28, K120.29, K120.30, K120.31, K120.32, K120.33,
K120.34, K120.35, K120.36, K120.37, K120.38, K120.39, K120.40, K120.41,
K120.42, K120.43, K120.44, K120.45, K120.46, K120.47, K120.48, K120.48,
K120.50, K120.51, K120.52, K120.53, K120.54, K120.55, K120.56, K120.57,
K120.58, K120.59, K120.60, K120.61, K120.62, K120.63, K120.64, K120.85,
K120.66, K120.67, K120.68, K120.69, K120.70, K120.71, K120.72, K120.73,
K120.74, K120.75, K120.76, K120.77, K120.78, K120.79, K120.80, K120.81,
K120.82, K120.83, K120.84, K120.85, K120.86, K120.87, K120.88, K120,89,
K120.90, K120.91, K120.92, K120.93, K120.94, K120.95, K120.96, K120.97,
K120.98, K120.99, K120.100, K120.101, K120.102, K120.103,

K121, K121.2, K121.3, K121.4, K121.5, K121.6, K121.7, K121.8, K121.9,

| K121.10, K121.11, K121.12, K121.13, K121.14, K121.15, K121.16, K121.17,
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K121.18, K121.19, K121.20, K121.21, K121.22, K121.23; K121.24, K121.25,
K121.26, K121.27, K121.28, K121.29, K121.30, K121.31, K121.32, K121.33,
K121.34, K121.35, K121.36, K121.37, K121.38, K121.39, K121.40, K121.41,
K121.42, K121.43, K121.44, K121.45, K121.46, K121.47, K121.48, K121.49,
K121.50, K121.51, K121.52, K121.53, K121.54, K121.55, K121.56, K121.57,
K121.58, K121.50, K121.60, K121.61, K121.62, K121.63, K121.64, K121.65,
K121.66, K121.67, K121.68, K121.69, K121.70, K121.71, K121.72, K121.73,
K121.74, K121.75, K121.76, K121.77, K121.78, K121.79, K121.80, K121.81,
K121.82, K121.83, K121.84, K121.85, K121.86, K121.87, K121.88, K121.89,
K121.90, K121.91, K121.92, K121.83, K121.94, K121.65, K121.96, K121.97,
K121.98, K121.99, K121.100, K121.101, K121.102, K121.103,
K122.1, K122.2, K122.3, K122.4, K122.5, K122.8, K122.7, K122.8, K122.9,
K122.10, K122.11, K122.12, K122.13, K122.14, K122.15, K122.16, K122.17,
K122.18, K122.19, K122.20, K122.21, K122.22, K122.23, K122.24, K122.25,
K122.26, K122.27, K122.28, K122.29, K122.30, K122.31, K122.32, K122.33, .
K122.34, K122.35, K122.36, K122.37, K122.38, K122.39, K122.40, K122.41,
K122.42, K122.43, K122.44, K122.45, K122.46, K122.47, K122.48, K122.49,
K122.50, K122.51, K122.52, K122.53, K122.54, K122.55, K122.56, K122.57,
K122.58, K122.59, K122.60, K122.61, K122.62, K122.63, K122.64, K122.65,
K122.66, K122.67, K122.68, K122.69, K122.70, K122.71, K122.72, K122.73,
K122.74, K122.75, K122.76, K122.77, K122.78, K122.79, K122.80, K122.81,
K122.82, K122.83, K122.84, K122.85, K122.86, K122.87, K122.88, K122.89,
| K122.90, K122.81, K122.92, K122.93, K122.94, K122.95, K122.96, K122.97,
K122.98, K122.99, K122.100, K122.101, K122.102, K122.103,
K123.1, K123.2, K123.3, K123.4, K123.5, K123.6, K123.7, K123.8, K123.9,
| K123.10, K123.11, K123.12, K123.13, K123,14, K123.15, K123.16, K123.17,
- K123.18, K123.19, K123.20, K123.21, K123.22, K123.23, K123.24, K123.25,
| K123.26, K123.27, K123.28, K123.29, K123.30, K123.31, K123.32, K123.33,
K123.34, K123.35, K123.36, K123.37, K123.38, K123.39, K123.40, K123.41,
K123.42, K123.43, K123.44, K123.45, K123.46, K123.47, K123.48, K123.49,
K123.50, K123.51, K123.52, K123.53, K123.54, K123.55, K123.56, K123.57,
K123.58, K123.59, K123.60, K123.61, K123.62, K123.63, K123.64, K123.65,
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K123.66, K123.67, K123.68, K123.69, K123.70, K123.71, K123.72, K123.73,
K123.74,K123.75, K123.768, K123.77, K123.78, K123.79, K123.80, K123.81,
K1 23.82, K123.83, K123.84, K123.85, K123.86, K123.87, K123.88, K123.89,
K123.90, K123.01, K123.92, K123,93, K123.94, K123.95, K123.96, K123.97,
K123.98, K123.99, K123.100, K123.101, K123.102, K123.103,

K124.1, K1 24.2, K124.3, K124.4, K124.5, K124.6, K124.7, K124.8, K124.9,
- K124.10, K124.11, K124.12, K124.13, K124:14, K124.15, K124.16, K124.17,
K124.18, K124.19, K124.20, K124.21, K124.22, K124.23, K124.24, K124.25,
K124.26, K124.27, K124.28, K124.29, K124.30, K124.31, K124.32, K124.33,
K124.34, K124.35, K124.36, K124.37, K124.38, K124.38, K124.40, K124.41,
K124.42, K124.43, K124.44, K124.45, K124.48, K124.47, K124.48, K124.48,
K124.50, K124.51, K124.52, K124.53, K124.54, K124.55, K124.56, K124.57,
- K124.58,K124.59, K124.60, K124.61, K124.62, K124.63, K124.64, K124.65,
K124.66, K124.67, K124.68, K124.69, K124.70, K124.71, K124.72, K124.73,
K124.74, K124.75, K124.76, K124.77, K124.78, K124.79, K124,80, K124.81,
K124.82, K124.83, K124.84, K124 .85, K124.86, K124.87, K124.88, K124.89,
K124.90, K124,91, K124.92, K124.93, K124.94, K124.05, K124.96, K124.97,
K124.98, K124.99, K124.100, K124.101, K124.102, K124.103,
K125.1, K125.2, K125.3, K125.4, K125.5, K125.6, K125.7, K125.8, K125.9,
K125.10, K125.11, K125.12, K125.13, K125.14, K125.15, K125.16, K125.17,
K125.18, K126.19, K126.20, K125.21, K125.22, K125.23, K125.24, K125.25,
K125.26, K125.27, K125.28, K125.29, K125.30, K125.31, K125.32, K128.33,
K125.34, K125.35, K-125.36, K125.37, K125.38, K125.39, K125.40, K125.41,
K125.42, K125,43, K125.44, K125.45, K125.46, K125.47, K125.48, K125.49,
- K125.50, K125.51, K125.52, K125.53, K125.54, K125.55, K125.5’6., K125.57,

K125.58, K125.59, K125.80, K125.61, K125.62, K125.63, K125.64, K125.65,
K‘%25.66, K125.67, K125.68, K125.69, K125.70, K1 25.71, K125.72, K125.73,

K125.74, K125.75, K125.78, K125.77, K125.78, K125.79, K125.80, K125.81,
K125.82, K125.83, K125.84, K125.85, K1 25.86, K125.87, K125.88, K125.88,
'K125.90, K125.91, K125.92, K125.93, K125.94, K125.95, K125.96, K125.97,
K125.98, K125.99, K125.100, K125.101, K125.102, K125.103, .

K126.1, K1 26..2, K126.3, K‘!ZBA‘, K126.5, K126.6, K126.7, K126.8, K126.9,
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K126.10, K126.11, K126. '12 K126.13, K126.14, K126.15, K126.16, K126.17,
K126.18, K126.19, K126.20, K126.21, K126. 22, K126.23, K126.24, K126.25,
K126.26, K126. 2? K126.28, K126. 29 K126.30, K126.31, K126.32, K126.33,
K126.34, K126,35, K126.36, K126.37, K126.38, K126.39, K126.40, K128.41,
K126.42, K126.43, K126.44, K126.45, K126.48, K126.47, K126.48, K126.49,
K126.50, K126.51, K126.52, K126.53, K126.54, K126.55, K126.56, K126.57,
K126.58, K126.50, K126.60, K126.61, K126.62, K126.83, K126.64, K126.65,
K126.66, K126.67, K1 26.68, K126.69, K126.70, K126.71, K126.72, K126.73,
K126.74, K126.75, K126.76, K126.77, K126.78, K126.79, K126.80, K128.81,
- K126.82, K126.83, K126.84, K126.85, K1 26.86, K126.87, K126.88, K126.89,
K126.90, K126.91, K126.92, K126.93, K126.94, K126.95, K126.96, K126.97,
K126.98, K126.99, K126.100, K1 26.151, K126.102, K126.103,
K127.1, K127.2, K127.3, K127.4, K127.5, K127 .8, K127.7, K127.8, K127.9,
K127.10, K127.11, K127.12, K127.13, K127.14, K127.15, K127.16, K127.17,
K127.18, K127.18, K127. 20, K127.21, K127.22, K127.23, K127.24, K127.25,
K127.26, K127.27, K127.28, K127.29, K127.30, K127.31, K127, 32, K127.33,
K127.34, K127.35, K127.36, K127 37, K127.38, K127.39, K127.40, K127.41, |
K127.42, K127.43, K127 44, K12? 45, K127.48, K127.47, K127.48, K127. 49
K127.560, K127.51, K127.52, K127.53, K127.54, K127.55, K127.56, K127.57,
K127.58, K127.59, K127.60, K127.61, K127.62, K127.83, K127.64, K127.85,
K127.66, K127.67, K'E‘727.68, K127.69, K127.70, K127.71, K127.72, K127.73,
- K127.74, K127.75, K127.76, K127.77, K127.78, K127.78, K127.80, K127.8;3,
K127.82, K127.83, K127.84, K127.85, K127.86, K127.87, K127.88, K127.89,
K127.90, K127.91, K127.92, K127.93, K127.94, K127.95, K127.96, K127.97,
K127.98, K'I‘IQT.QQ, K127.100, K127.101, K127.102 and K127.103.

The application rates of the herbicides (B) are known in principle and are generally
in the range from 1 g to 8000 g of AS/ha (g of AS/ha = g of active substance per
hectare), preferably in the range from 5 g to 5000 g of AS/ha.

In the mixtures according to the invention, in the context of the application rates
mentioned, lower application rates of the active c:ompound in question are required
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_ éompared to the individual application. The weight ratios ('A):(B) are, de;jending' on ' ;
the effective application rates, generally in the range from 1:8000 to 800:1,
preferably 1:100 to 100:1, and particularly in the range from 1:50 to 50:1.

Preference is given fo herblmde combinations of one or more compounds (A) with

one or more compounds of group (B1) or (B2) or (BS}

Preference is furthermare given to combinations of compounds (A) with one or more
compounds (B) according fo the scheme:

(AFHBNHB2), (A)YHB1)+(B3), (A)+B2)+(B3) or (AyHB1)+(B2)+(B3).

The combinations according to the invention can furthermore be used together with
other active compounds, for example from the group of the herbicides, safeners,
fungicides, inseé’zicides and plant growth regulators, or from the group of the '
formulation auxiliaries and additivés customary in crop protection.

Additives are, for example, feriilizers and colorants. Of particular importance here
~are combinations to which one or more further active compounds of a different :
structure or safeners [active compounds (C)] are added, such as, for example,
according to the scheme

(AYHBAHC), (AFH(B2)HC), (AVHB3)HC), (A)HB1)+B2)HC), (A)+B1)+B3)HC),
(A)H(B2)HB3)+(C) or (Ay+B1)+{B2)+(B3)¥(C).

For combinations of the last-mentioned type with three or more acfive compounds,
the preferred conditions illustrated below in particutar for two-compound
combinations according fo the invention primarity alsd apply if they comprise the
iwo-compound combinations according to the invention, and with respect to the two-

compound combination in question.

In some cases, even combinations of different active compounds from the group (A)
are synergistic, so that, based on these two-compound combinations, particulariyl
favorable three-compound combinations with additional synergistic eﬁects are

possible.
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Preference is given o combinatio;}ss of active compounds (A) and (B) suitable for

non-selective application

Particular preference is given to combinations of active campounds (A) with active

| compounds (B) selected from the group consisting of.

simazine (B1.1.4), pendimethalin (B1.1.7), oxadiargy! (B1.1.8}, isoxaben (B1 2.1},

~ foramsulfuron (B2.1.5), iodosulfuron (B2.1.6), indosulfuron-methyl sodium salt
- (B2.1.8.2), amicarbéz;one (B2.1.7), propoxycarbazone (B2.1.8), propoxycarbazone

sodium salt (B2.1.8.1), metribuzine (B2.1.9), glufosinate (B2.1.1), glufosinate-
ammonium (82.1 1.1), glyphosate (B2.1.2), glyphosate-isopropylammonium
(B2.1.2.1), sulfosate (B2.1.3), metsulfuron (B2.1.10), metsulfumn\—methyi
(B2.1.10.1), imazapyr (B2.1.12), imazapyr acid (B2.1 .1'2.';)‘ imazapyr-
isopropylammonium (B2.1 .fi2.2), paraquat (B2.1.13), paraquat dichloride
(B2.1.13.1), triclopyr (B2.2.3), triclopyr acid (B2.2.3.1), triclopyr-triethylammonium
salt (B2.2.3.2), triclopyr-butoty! ester (B2.2.3.3), amidosulfuron (B2.2.7), amitrole
(B2.2.14), diuron {B3.2), oxyfluorfen (B3.1.1), oxadiazon (B3.1.8), diflufenican
(B3.1.9), bromacil (B3.3) and norflurazon (B3.4). | :

Particular preféz‘ehce is given here to the combinations of active compounds (A) with
active compounds (B) from the group consxsﬂng of:

oxadiargyt (81.1.8), glufosinate (B2.1.1), giufosmate-ammon;um (B2.1.1.1),
glyphosate (B2 1.2), glyphosate- lsopropylammomum (B2.1.2.1), sulfosate {B2.1 3)
foramsulfuron (B2.1.5), iodosulfuron (B2.1.6), iodosulfuron-methyl sod:um salt
(B2.1.6.2), amicarbazone (B2.1.7), propoxycarbazone (B2.1.8), propoxycarbazone

~sodium salt (82 1.8. 1) metribuzine (B2.1.9), amidosuffuron (B2.2.7), oxyfluorfen
(B3.1.1), oxadiazon (83.1.8), diflufenican (83.1.9) and diuron (B3.2), in particular

glufosinate (B2.1.1), glufosinate-ammonium (B2.1.1.1), glyphosate (B2.1.2),
glyphosate-isopropylammonium (B2.1.2.1), sulfosate (B2.1.3) and oxyfluorfen
(B3.1.1).

~ The herbicide combinations according to the invention can also be combined with

further herbicides and plant growth regulators, for example to complete the activity
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spectrum. _
Examples of such further combination partners are herbicidally active co'mpéunds or
plant growth regulators havihg a structure different from that of the herbicides (B)
contained in the combinations, as described, fo_r example, in the manual "The
Pesticide Manual®, 13th Edition 2003, The British Crop Protection Council, or in the
e»Pesﬁcide Manual Version 3 (2003), or else as rade names and “common names”
in the “Compendiurm of Pesticide Cornmon Names” (searchable on the Internet), and
in each case in the literature cited therein,

Below, examples of herbicides and plant growth regulators are given using their

- standardized active compound names according fo the “International Organization
for Standardization” (1I80) or by their chemical names or by a code number:
acetochlor; acifluorfen(-sodium}; aclonifen; AKH 7088, i.e. [[[1-][5-[2-chioro-4-(iri-
fluoromethyphenoxyl-2-nitrophenyil-2-methoxyethylidenelaminojoxylacetic acid
and its methyl ester; alachlor; alloxydim(-sodium); ametryn; amicarbazbne, |
amidochlor, amidosulfuron; aminopyralid, émitrol {aminotriazine); AMS, Le.
ammonium sulfamate; anEiofoé; asulam; atrazine; azafenidin; azimsulfuron (DPX-
A8947); aziprotryn; barban; BAS 516 H, i.e. 5-fluoro-2-phenyl-4H-3, 1-benzoxazin-4-
one; beflubutamid; benazolin(—ethyi); henfluralin; benfuresate; bensulfuron(-methyl);
bensulide; bentazone(-sodium}; benﬁendfzone, benzobicyclone; benzofenap;
benzofiuor; benzoylprop(-ethyl); benzthiazuron; bialaphos (bilanafos); bifenox;
bispyribac(-sodium); bromacil; bromobutide; bromofenoxim; brqmoxynil; bromuron;
buminafos; busoxinone; butachlor; butafenacil; butamifos; butenachior; buthidazole;
butralin; butroxydim; butylate; cafenstrole (CH-200); éarbetamide; carfenirazone{-
ethyl); caloxydim, CDAA, i.e. 2-chloro-N,N-di-2-propenylacetamide; CDEC, i.e.
2-chiorcailyl diethyldithiocarbarhate; chlomethoxyfen; chioramben; chlorazifop-butyl;
dhlorbromuron; chlorbufam: chiorfenac; chlorfenprop, chiorflurenol-methyl;
chioridazon; chlorimuron(-ethyl); chlornitrofen; chlorotoluron; chloraxuror;
chlorpropham; chlorsuifuron; chiorthal-dimethyl; chiorthiamid; chiortoluron, cinidon-
(~methyl or ~ethyl), cinmethylin; cinosulfuron; clethodim; clefoxydim, clodinafop and
its ester derivatives (for example clodinafop-propargyl); clomazone; ckomeprép;

| cloprop, cloproxydim; clopyralid; clopyrasutfuron(-methyl); cloransulam{-methyt);
'cumyturon (JC 940}, cyanaiine; cycloate; cyclosulfamuron (AC 104); cycloxydim;
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cycluron; cyhaiofop and its ester derivatives (for exampié butyt ester, DEH-11 2);.
cyperquét; cyprazine; cyprazole; daimuron; 2,4-D,; 2,4-DB; dalapon; dazomet,
desrnedipham; desmetryn; di-allate; dicamba; 'dichiebenii; dichEarprop(-P); diclofop
and its esters sLsc:h as diéiofop—methyt;. diclosulam, diethatyl{-ethyl}; difenoxuron;
difenzoquat; diflufenican; diflufenzopyr; dimefuron; dimepiperate; dimethachilor;
dimethametryn; dimethenamid (SAN-582H); dimethenamid(-P); dimethazone,

' dimethipin; dimexyflam, dimetrasulfuron, dinitramine; dinoseb; dinoterb; diphenamid;
dipropetryn; diguat; dithiopyr; diuron; DNOC; eglinazine-sthyl; EL 77, L.e. 5-cyano-
1-(1,1-dimethylethyl}-N-methyi-1 H-pyrazole-4-carboxamide; endothal; epoprodan,
EPTC; esprocarb; ethalfluralin; ethametsulfuron-methyl; ethidimuron; ethiozin;
ethofumesate; ethoxyfen and its esters (for example ethyl ester, HC-252),
ethoxysulfuron, etobenzanid (HW 52); F5231, i.e. N-[2-chloro-4-fluoro-5-{4-(3-
fluoropropyl)-4,5-dihydro-5-oxo-1H-tetrazoi-1-yi}-phenyllethanesulionamide;
fenoprop; fenoxan, fenoxaprop and fenoxaprop-P and th.eir esters, for example
fenoxaprop-P-ethyl and fenoxaprop-ethyi; fenoxydim; fentrazﬁamide; fenuron;
flamprop(-methy! or -isopropyl or -isopropyl-L); flazasulfuron; fiorasulam; fluazifop
and fiuazifop-P and their esters, for example fluazifop-butyl and fluazifop-P-butyl;
f!uazdlate, flucarbazone(-sodium}; flucetosulfuron, fluchloralin; flufenacet

(FOE 5043), flufenpyr, flumetsulam; flumeturon; flumiclorac(-pentyl); flumioxazin (S-
482}, ﬂumipmpyn; fluometuron; fluorochioridone, ﬂubrociifeﬂ; ﬂuoroglycofen(—ethyf};
flupoxam (KNW-739); flupropacil (UBIC-4243), fluproanate, flupyrsuifuron(wmethyl,
or -sodium); flurenol(-butyt); fluridone; flurochioridone; fluroxypyr(-meptyl);
flurprimidol, fiurtamone; fluthiacet(-methyl); fluthiamide (also known as fEufenacet);
fomesafen; foramsulfuron; fosamine; furilazote (MON 13900), furyloxyfen;
glufosinate (-ammonium); glyphosate(-isopropylammonium); halosafen;
-hatosuifuroh(mmethyf) and its esters (for example the methyl ester, NC-319);
hatoxyfop and its esters; haloxyfop-P (= R-haloxyfop) and its esters; HC-282
(diphenyl ether), hexazinone, imazamethabenz(-methyl); imazamethapyr; imazamox;
imazapic, imazapyr; imazaquin and salts such as the ammonium saiis;

. imazethamethapyr; imazethapyr, imazosulfuron; indanofan; lodosulfuron-(methyl)-
(sodium), ioxynil; isocarbamid; isopropalin; isoproturon; isouron; isoxaben;
isoxachiortole; isoxaflutole; isoxapyrifop; karbﬁtiiata; lactofen; lenacil; linuron; MCPA;
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MCPA-thioethyl, MCPB; meco;ﬁrop(-?); mefenacet; mefluidid; mepisuifumh (LGC-
42153), mesosulfuron(-methyl); mesotrione; metam, metamifop, metamitron;
metazachlor mathabeﬂzthiazuron; methazole; methoxyphenone; methyldymron;
métobenzuron, metobromuron; (S—)me’coiaé;hior; metosulam (XRD 511); metoxuron;
metribuzin; metsulfuron-methyl; MK-816; molinate; rﬁona!ide; monocarbamide
dihydrogenéuifate; monolinuron; monuwh; MT 128, i.e. 6-chlioro-N-{3-chloro-2-
propenyl)-5-methyl-N-phenyl-3-pyridazinamine; MT 5950, i.e. N-{3-chioro-4-(1-
me‘thyfethyi)-phenyl}-2~me‘thyfpen'tanamide; naproanilide; napropamide; naptalam;
| NC 310, i.e. 4-(2 4-dichlorobenzoyl)-1-methyl-5-benzyloxypyrazole; neburon;
nicosulfuron; nipyraclophen; nitralin; nitrofen; nitrofluorfen; norﬂurazoﬁ; orbencarb;
oryzalin; oxadiargyl (RP-020630); oxadiazone; oxasu!furén; ovaiclomefcne;
oxyfiuorfen; paréquét; pebulate; pelargonic acid; pendimethalin; penoxulam;
pentanochior, pentoxaione; perfluidone; pethoxémid, phenisopham;
phenmedipham; picloram; picolinafen; pinoxaden (NOA-407855 = flucetsulfuron),
pipéroph_os; piributicarb; pirifenop-buty/; pretilachior; primisulfuron(-methyl);
procérbazone(—sodium); procyazine; prodiamine; profluazoie, profiuratin;
prog'linazine(—ethy!); prometon; prometryn; propachlor; propanil; propaqguizafop;
propazine; propham; propisochlor; propoxycarbazone(-sodium}, propyzamide;
prosulfaiin; prosulfocarb; prosulfuron (CGA-152005); prynachior; pyraclonil,

- pyraflufen{-ethyl); pyrazolinate; pyrazon; pyrazosulfuron(-ethyl); pyrazoxyfen;
pyribenzoxim; pyributicarb; pyridafol; pyridate; pyriftalid, pyrimidobac(-methyi});
pyrithiobac(-sodium) {KIH-2031); pyroxéfop and its esters (for example propargyl
gster); guinclorac; quinmerac; quinociamine, quinofop and its ester derivatives,
quizalofop and quizalofop-P and their ester derivatives, for example quizalofop-ethyl;
quizalofop-P-tefuryl and -ethyl; renriduron; rimsulfuron (DPX-E 9636); 8275 ie.
2-[4-chloro-2-fluoro-5-(2-propynyloxy)phenyl]-4,5,6, 7-tetrahydro-2H-indazole;
secbumeton; sethoxydim; siduron; simazine; simetryn; SN 106279, L.e. '
2-[[7-[2-chloro-4-(trifluoromethyi)phenoxyl-2-naphthalenyljoxylpropanoic acid and its
methyl ester; sulcotrione; sulfentrazone (FMC-97285, F-6285); sulfazuron;
sulfometuron(-methyl); sulfosate (ICI-A0224); sulfosulfuron; TCA, tebutam _(GCP~
' 5544); tebuthiuron; tepraioxydim; terbacil; terbucarb; terbuchlor; ferbumeton;
terbuthylazine; terbutryn; TFH 450, i.e. N,N-diethyi-3-[{2-ethyl-6-
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methylphenylisulfonyll-1H-1,2, 4-triazole-1 -carboiamide; thenyichlor (NSK-850);
thiafluamide; thiazafturon; thiazopyr (Mon-13200); thidiazimin (SN-24085),
thidiazuron, thifensulfuron{-methy); thiobencarb; fiocarbazil; topramezone (BAS-
870H), tralkoxydim; tri-allate; triasulfuron; friaziflam; triazofenamide;
tribenuron(-methyl); 2,3,6-trichlorobenzoic acid (2,3,6-TBA), triclopyr; tradlphana
trietazine; trifloxysulfuron(-sodium), trifiuralin; triflusulfuron and esters {e.g. methyl
ester, DPX-66037); trimeturon; tritosulfuron; tsitodef, vémotate; WL 110547, i.e. 5-
phenexy—i-'{3—(‘m‘ﬁuororﬁethyl)phenyi}-'! H-tetrazole; HOK-201, HOK-202, UBH-508;
D-489; LS 82—556; KPP-300; NC-324; NC-330; KH-218; DPX-N8189; S5C-0774;
TH-547, DOWCO-535; DK-8910; V-53482; PP-600; MBH-001; KEH—9201; ET-751;
KIH-6127; KiH-2023 and KiH5996. |

If the respective name (common name) includes more than one form of the active
compound, the name preferably defines the commercially available form.

Each of the further active compounds mentioned (= active compounds (C*), (C1%),
(C2*) etc.) can then preferably be combined with one of the two-compound

- combinations K1.1 fo K127.103, according to the scheme (A}+(B}+(C~) or else
according fo scheme (A)y+(B)+(C1*)*+(C2*) etc. This also includes those multiple
combinations in which the compounds (C*), (C1*) or {C2*) are selected from the
group of the compounds (B), but are not identical fo the compound (B} present in

respective two-compound combinations.

* Multiple combinations of active compounds (A) with a plurality of active compounds

~ (B) are, for example _

(A} +(B3.2) + (B2.1.4), preferably (A} + diuren {83.2)?' MSMA (B2.1.4.1), in
particutar in amounts of 1-800 g of ASfha (A) and 500-2000 g of AS/ha (B3.2) and
1000-3000 g of AS/ha (B2.1.4.1); '

{A} + (B3.2) + (B2.1.13), preferably (A) + diuron (B3.2) + paraquat dichloride
(82.1.‘13.1), in particular in amounts of 1-800 g of AS/ha (A) and 100-500 g of AS/ha
(B3.2) and 100-1000 g of AS/ha (B2.1.13.1);

(A} +{B3.2) + (B2.2.14), preferably (A) + diuron (B3.2) + amitrole (B2.2.14}in



WO02006/007947 &8 ~ PCT/EP2005/007041

amounis of 1-800 g of AS/ha (A) and 100-500 g of AStha (B3.2) and 100-500 g of
AS/ha (B2.2.14);
{A) +(B3.2) + (B2.1.1), preferably (A) + diuron (83 2) + gtufostnate~ammoncum
(B2.1.1.1), in paricular in amounts of 1-800 g of AS/ha {A) and 500-2000 g of AS/ha
(B3.2) and 100-1000 g of AS/ha (B2.1.1.1); -
(A)+ (B3.2) + (B2.1.2), preferably (A) + diuron (B3.2) + glyphosate-
_ isopropylammeonium (B2.1.2, 1), in part;cular in amounts of 1-800 g of AS/ha (A) and
500-2000 g of AS/ha (83.2) and 500-1500 g of AS/ha (B2.1.2.1);
(A +(B3.2)+(B2.1.2) + petroleum preferably (A) + diuron (B3.2) + glyphosate—
 isopropylammonium (82.1.2.1) + mineral ¢il, in particular in amounts of 1-800 g of

~ AS/ha (A) and 500-2000 g of AS/ha (B3.2) and 500-1500 g of AS/ha (B2.1.2.1) and
100-500 g/ha mineral oil;
(A) + (B3.1.9) + (B2.1.2), preferably (A} + diffufenican (B3.1.9) + glyphosate~
isopropylammonium (B2.1.2.1), in particular in amounts of 1-800 g of AS/ha (A) and
50-500 g of AS/ha (B3.1.9) and 500-1500 g of AStha (B2.1.2.1);
(A} +(B1.1.4)+ (B3.1 .10)', preferably (A} + simazine (B1.1.4) + ametryn (B3.1.10}in
amounts of 1-800 g of AS/ha (A} and 1000-2500 g of AS/ha (B1.1.4) and 1000-
2500 g of AS/ha (B3.1.10};
(A) +(B1.2.1) + (B1.1.10), preferably (A) + isoxaben (B1.2.1) + aryzalin (B1.1.10) in
amounts of 1-800 g of AS/ha (A) and 10-250 g of AS/ha (B1.2.1) and_1b00-3500 g
of AStha (B1.1.10);
(A) + (B3.1.1) + (B1.1.10), preferably (A} + oxyfluorfen (B3.1.1) + oryzalin (B1.1.10},
in particutar in amounts of 1-800 g of AS/ha (A) and 500-2000 g of ASiha (B3.1.1)

and 1000-5000 g of AS/ha (B1.1.10}).

The stated amounts are application rates (g of AS/ha = gram of active compound |
per hectare) and thus also define the ratios in a coformulation, a pre-mix, a tank mix

or a sequential application of the combined active compounds.

The combinations can be applied both by the pre-emergence method and by the
post-emergent:e method. This applies both to pre~ and post-emergence with respect
o the harmful plants and, in the selective controf of harmful plants, fo the pre- or
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post-emergence of the crop plants. Mixed forms are also possible, for example after
the emergence of the crop plants the contro! of the harmful plants at their pre- or

post-emergence stage.

-Other suitable combination partners include crop piant-'protecﬁng active compounds
(called “safahers” or “antidotes”) which are able to prevent or reduce phytotoxic
effects of the herbicides in crop plants.

Suitable safeners for the above-mentioned herbicidally acﬁvé compounds (A) or
combinations of herbicides (A) and (B) or generally for the combinations according

to the invention are, for example, the following groups of compounds:

a) compbunds of the type of the dichlorophenylpyrazoline-3-carboxylic acid,
preferably compounds such as éthyE '
1-(2,4-dichloropheny!)-5-(ethoxycarbonyl)-5~-methyl-2-pyrazoline-3-carboxylate
(S1-1) ("mefenpyr-diethyl®, PM, pp. 622-623), and related compounds, as described
inwo 91/07874, |

b) derivétives ofd ichioropheny!pyrazoIecarboxyliq acid, preferably compounds
such as ethyl 1-(2,4-dichlorophenyl)-5-methyipyrazole-3-carboxylate (S1-2}, ethyl
1-<(2,4—dich!orophenyf)~5-isopropy!pyrazofe—&‘»—carboxy!ate ($1-3), ethyl

- 1-(2,4-dichlorophenyl}-5-(1,1-dimethylethyl)pyrazole-3-carboxylate (S1-4), ethyl
1-(2,4-dichlorophenyl)-5-phenylpyrazole-3-carboxylate (S1-5) and related
compounds, as described in EP-A-333 131 and EP-A-268 806.

) compounds of the type of the triazolecarboxylic acids, preferably compounds
- such as fenchibrazele (ethyl ester), i.e. ethyl

1-(2,4-d ichlorophenyi)~5—trfchlorome’f:hyi-(1 H)-1 ,2,4—triazoie-—3-carboxytate (81-8), and
related compounds (EP-A-174 562 and EP~A—346 620,

d) compounds of the type of the 5-benzyl- or 5-phenyi-2-isoxazoline-3-
carboxylic acid, or of the 5,5-diphenyl-2-isoxazoline-3-carboxylic acid, preferably
compounds such as ethyl 5-(2,4-dichlorobenzyl)-2-isoxazoline-3-carboxylate (81-7)

" or ethyi 5-phenyl-2-isoxazoline-3-carboxylate ($1-8) and related compounds, as

described in WO 91/08202, or of ethyl 5,5-diphenyl-2-isoxazolinecarboxylate (S1-9)
(“isoxadifen-ethyl”, PM, p. 588) or n—propyl 5,5-diphenyl-2-isoxazolinecarboxyliate
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{$1-10) or ethyl 5-(4-flucropheny!)-5-phenyl-2-isoxazoline-3-carboxylate (81-11), as
described in the German patent application (WO-A-95/07887). '
ey compounds of the fype of the 8-quinclineoxyacetic acid (S2), preferably
1-methylhex-1-yl (6-chlero-8-guinolineoxy) acetate (common name *cloguintocet-
mexyl" (82-1) (see PM, pp. 186-187)

1,3-dimethyibut-1-yt (Swéhiom_&quinoiineoxy)acetate (52-2),

4-glivioxybutyt (S-chloro~8-quinoiine'oxy}acetate (82-3),

1-allyloxyprop-2-yi (S—chioro-&quinoIineoxy)acetate (82—4}, ‘

ethyl (5-chloro-8-quinolineoxy)acetaie (52-5),

methy! (B-chioro-8-quinolineoxy)acetate (52-6),

allyl (5-ch oro»8—quinoiin@axy)acetate (82-7),

2-{2-propylideniminoxy)-1-ethy! {(5-chloro-8-guinolineoxy)acetate (82-8)
2« cxoprop* 1=yt (5-chloro-8-quinolineoxy)acetate {52-9)
and related compounds, as described in EP-A-86 750, EP-A-84 348 and
 EP-A-191 736 or EP-A-0 492 366. |
f) compounds of the type of the (5—chipro-«&quinoiineoxy)maionic acid,
_preferably compounds such as diethyl (5-chloro-8-quinolineoxy)maionate, diallyl
(5-chioro-8-quinolingoxy)malonate, methyl ethyl (5~chiaro-8-quinoiineoxy)malmaie
and related compounds, as described in EP-A-0 582 198.
g)  active compounds of the type of the phenoxyacstic or -propionic acid
derivatives or the aromatic carboxylic acids, such as, for example,
2,4-dichlorophenoxyacetic acid {ester) (2,4-D), 4-chloro-2- me’chyiphenoxypmplomc
ester (mecoprop), MCPA or 3,6»;1lchioro-z-methoxybenzmc acid (ester) {(dicamba).
h) active compounds of the ’type of the pyrimidines, such as, for example,
"fenclorim® (PM, p. 406) (= 4,6-dichioro-2-phenylpyrimidine},
i} active compounds of the type of the dichloroacetamides, such as, for -
example, ‘ |
"dichlormid” (PM, p. 284) (= N,N-dialiyl-2,2-dichloroacetamide),
"R-28148" (= 3-dichloroacetyl-2,2 5-frimethyl-1,3-oxazofidine from Stautier),
"benoxacor” (PM, pp. 72-73) (= 4-dichloroacetyl-3,4-dihydro-3-methyi-2H-1,4-
benzoxazine)

"PPG-1282" (= N-a!Eyl-N-[(*i ,3-dioxolan-2-yhmethyildichioroacetamide from PPG
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Industries),
DK-24" (= N-ai!y[ -N- {(aliylaminocarbony!)me’shyl}dsch!omacetamsde from Sagro-

- Chem), :
"AD-67" or "MON 4660" (= 3-d}ch!oroacetyf -1-oxa-3-azaspiro[4,5]decans from
-Nitrokemia or Monsanto),
“diclonon” or "BAS145138" or "LAB1451 38" (= 3- dlchiorcace’cyi -2,5 5-trimethyl-1,3-
d:azablcyclo[di 3.0lnonane from BASF) and o
“furilazole" or "MON 13900 {see PM, 507) (= (RS)-3-dichloroacetyiws—(znfuryl)-2,2~ -
dimethyloxazolidine)
i) active compounds of the type of the dichloroacetone derivativés, such as, for
example, 7 o
"MG 181" (CAS-Reg. No. 06420-72-3) (= 2-dichloromethyl-2-methyl-1,3-dioxolane
from Nitrokemia), ' |
k) active compounds of the type of the oxyimino compounds, which are known
- as seed dressings, such as, for example, '
"oxabetrinil" (PM, pp. 724- 725)( (Z)-1 3-d!oxolan-2«ylmethoxysmmo(phenyf)—
acetonitrile), : '
fluxofenim™ (PM, p. 490) (= 1-(4-chlorophenyl)-2,2,2-frifluoro-1-ethanone O-(1,3-
dioxolan-2-yimethyhoxime, and ' |
"eyometrinil” or -CGA-43089" (PM, p. 1056) (= (Z}-cyanomethoxyimino{phenyl)-
acetonitrile), ' -
) active compounds of the type of the thiazolecarboxylic acid esters, which are
known as seed dressings, such as, for example,
"flurazole” (PM, pp. 473-474) (= benzyl 2—chEoro—4~tﬁﬂuorome’thyl-1,3-&hiazo§e~5~
carboxylate), which is known as seed dressing safener for millet against damage
caused by alachlor and metolachlor,
m) active compounds of the type of the naphthalenadicarboxylic acid dersvatzves.
which are known as seed dressings, such as, for example, '
"naphthalic anhydride” (PM, p. 1083) (= 1,8-naphthalenedicarboxylic anhydride),
n) active compounds of the type of the chromanacetic acid derlvatives, such as,

for example,
"CL 304415" (CAS Reg. No. 31541-57- -8) (= 2-(4- carboxychromanwrl—yt)acetic acid
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from Amerscan Cyanamld)

0) active compounds which have partial herbic:idai actaon agamst harmful plants,

such as, for example,

“dimepiperate” or "MY-93" (PM, pp. 315-317) (= 5-1 ~methyi-1-phenylethyl piperidine-

1-thiocarboxylate),

"daimuron” or "SK 23" (PM, p. 259) (= 1-(1-methyl-1 —phenyiethyf}3¥p~td!ylurea),
"cumyluron” = "JC-940" (= 3-(2- ch!orophenyimethyi} -f-( »methy!—1~phenytet-hyi)urea,
see JP-A~60087254) |
"methoxyphenone” or "NK 049" (= 3,3"-dimethyl-4-methoxybenzophenone),

"CSB" (= 1-b'romo-4~(chEororhethyEsuEfonyi)benzene) (CAS-Reg. No. 54091-06-4

from Kumiai}, | '

p) N- acy!sulfonamudes of the formula {83) and salfs thereof

| 'Tz G } o
R? N
N i . (s3)
(R%),
as known from WO-A-97/45016 and |
q) acylsulfamoylbenzamides of the formula (84) or saits thereof,

O
R? . 1 . :
M O LW
il I E \3
] ) ﬁ—'N = (R, (843
R o ] X
{R3), R*

as known from WO-A-09/16744, for example the compound
4-(2-methoxybenzoylsulfamoyl)-N-cyclopropylbenzamide (S3).

- From among the safeners mentioned, (81-1), (81-9), (82-1) and (SS), in particular
{S1-1) and (81-8), are of particular interest.
Some of the safeners have already been mentioned above as herbicides and,

accordingly, in addition to the herbicidal action on harmful plants, also have a
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protective action on the crop plants‘. '

- Each of the safeners of groups a} to ) mentioned can be combined as further active
compourid (C) preferably with one of the two-compound combinations K1.1 {o
K127.103 mentioned which comprises a compound (B) having a structure different |

‘ from the compound (C) in question, according to the scheme (A)+(B)+(C).

The herbicide combinations according to the invention may comprise further
components, for example other active compounds against harmiful organisms such
as harmful plants, ptant-damaging animals or plant-damaging fungi, in particular
active compounds from the group of thé herbioides, fungicides, insecticides,

acaricides, nematicides and mificides, and related substances.

Fungicidally active compofmds which can be used in combination wifh the herbicide
combinations according to the invention are preferably commercially available active
compounds, for example (a'naiogousiy to the herbicides, the compounds are |
generally referred {o by their common names):

2-phenyliphenol: 8-hydroxyquinoline sulfate; acibenzolar-S-methyl; actinovate;
aldimorph; amidoflumet; ampropylfos; ampropylfos-potassium; andoprim; anilazine;
azaconazole; azoxystrobin; benalaxyl; benodanil; benomyl; benthiavalicarb- |
isopropyl; benzamacril; benzamacril-isobutyl; binapacryl; biphenyl; bitértanoi;
blasticidin-S; boscalid; bromuconazole; bupirimate; buthiobate; butylamine; calcium
polysulfide; capsimycin; capiafol; captan; carbendazim; carboxin; carpropamid;
carvone: chinomethionat; chiobenthiazone; chiorfenazole; chioroneb; chlorothalonii;
chlozolinate; cis-1 »-(4-ch!orophenyi)-2—( 1H-1,2,4-triazol-1-yl)cycioheptanol;
clozylacon; 'cyazofamid; cyflufenamid; cymoxanii; cyproconazole'; cyprodinil;
cyprofuram; Dagger G; debacarb; dichlloﬂuanid; dichlone; dichlorophen; diclocymet;
diciomezine; dicioran'; diethofencarb; difenoconazole; diflumetorim; dimethirimol;
dimethomorph; dimoxystrobin; diniconazole; diniconazole-M; dinocap;
diphenylarnine; dipyrithione; ditalimfos; dithianon; dodine; drazoxolon; edifenphos;
epoxiconazole; ethaboxam; ethirimoi; etridiazole; famokadone; fenamidone;
fenapanil; fenarimol; fenbuconazole; fenfuram; fenhexamid; fenitropan; fenoxanil;
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' fenpic!orzil.; fenpropidin; fenpropimorph; ferbam; fluazinam; flubenzimine; f!udiothii;
- flumetover; fiumorph; fluoromide; f!uaxastrobin; fluguinconazole; ﬁurprimidoi; ‘
flusilazole; flusulfamide; flutolanil; flutriafol; folpet, fasé‘{ylwAi; fosety_iwsodium';-
fuberidazole; furalaxyi} furametpyr; furcarbanil; furmecyclox; guazatine;
hexachiorobenzene: hexaconazole; hymexazol; imazalil; imibenconazole;
iminoctadine triacetate; iminoctadine iris(albesilate); iodocarb; ipconazole;
- iprobenfos; iprodioﬁe.;‘iprovaiicarb; frumamycin; isoprothiolane; isovaiedione;
-kasugamycin; kresoxim-methyl; mancozeb; maneb; meferimzone; mepanipyrim;
mepronil; metalaxyl; metalaxyiui\/%; metconazole; methasulfocarb; methfuroxam;
methyl ?~(2,3~dihydm~2,2—dimeth.yl—1 H-inden-1-vl)}-1H-imidazole-5-carboxylate;
methyl 2-{[fcyclopropyl[(4-methoxyphenyllimino]methyljthioJmethyl]-.aipha.-
(methoxymethylene)benzeneacetats; methyl 2-12-[3-(4-chiorophenyl)-1-methyl-
'ai!yiidenaaminooxymethy!]phenyl]wfﬁ»methoxyacrylate; metiram; metominostrobin;
- metrafenone; metsuifovax; mildiomyein; monopotassium carbonaie; myciobutanil;
myclozolin; nabam, N»{Snethym,s,5-trimethyicyclohexyl)—S-fsrmy!amino~2-hydroxy~
benzamide; N-(G-methaxy-a-pyridiny!)cyciopropa'necarboxamide; N-butw-s—(’l -
dimethylethyi)-1-oxaspiro[4.5]decan-3-amine; natamycin; nitrothal-isopropyl;
noviflumuron: nuarimol: ofurace; orysastrobin; oxadixyl; oxolinic acid; oxpoconazole;
" oxycarboxin; oxyfenthiin; paclobutrazol; pefurazeate; penconazole; pencycuron,
penthiopyrad; phosdiphen; phthalide; picobenzamid; picoxystrobin; piperaiin; '
polyoxins; polyoxorim; probenazole; prochloraz; procymidone; propamocarb;
propanosine-sodiufn; propiconiazole; propineb; proquinazid; prothicconazole;
pyraclostrobin; pyrazophos; pyrifenox; pyrimethanit; pyroquilon; pyroxyfur;
pyrrolnitrine; quinconazole; quinoxyfen; quintozene; siltthiofam; simeconazole;
sodium tetrathiocarbonate: spiroxamine; sulfur; febuconazole; tecloftalam;
tecnazene:; tetcyclacis; tetraconazole; thiabendazole; thicyofen; thifluzamide;
thiophanate-methyl; thiram; tiadinil; fioxymid; toi_ciofos—methy!; tolytfluanid;
triadimefon; triadimenol; triazbutil; triazoxide; tricyclamide; tricyclazole; tridemorph;
trifloxystrobin; triflumizole; triforine; triticonazole; uniconazole; validamycin A;
vinclozolin; zineb; ziram; zoxamide; (25)-N-[2-[4-[[3-(4-chlorophenyl)-2-
propynylloxy]-3-methoxyphenyllethyl}-3-methyl- 2—{(methy!suifony!)amino]-
butanamide; 1-(1-naphthalenyl)-1H-pyrrole-2,5-dione; 2,3,5,6-tetrachloro-4-
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{methyisulfenylipyridine; -2,4~dihyd ro-5—methoxy~2‘-meihyl-4~[[[[1 -[S{trifiuo ro-
methyl)phenyf]ethyﬁdene}amino]oxy]me‘chy!]phenyf}—BH«-'i ,2 3-triazol-3-ong; 2-amino-
4-methyl-N-phenyl-5-thiazolecarboxamide; 2-chloro-N-(2,3-dihydro-1,1,3-trimethyl-
1H-inden-4-yi}-3-pyridinecarboxamide; 3‘,4,5—-’{richioro—Z,B-pyridinedicarboni‘i‘réle; 3-
[(3-bromo-6-fiuoro-2-methyl-1H-indol-1-ylysulfonyl}-N,N-dimethyl-1H-1 ,2 4-triazole-1-
sulfonamide; copper salts and copper preparations, such as Bordeaux mixture;
copper hydroxide; copper naphthenaté; copper oxychioride; copper sulfate;

cufraneb; copper(l) oxide; mancopper; oxine-copper.

Preferred fungicides are selected from the gréup consiéting of benalaxyl, bitertanol,
bromuconazole, captafol, carbendazim, carpropamid, cyazofamid, cyproconazole,

~ diethofencarb, edifenphos, fenpropimorph, fentine, fluguinconazole, fosetyl,
fluorcimide, folpet, iminoctadine, iprodionem, iprovalicarb, kasugamycin, maneb,

- nabam, pencycuron, prochloraz, propamocarb, propineb, pyrimethanil, spiroxamine,
quintozene, tebuconazole, tolylffuanid, triadimefon, triadimenol, trifloxystrobin, zineb.

Ensecticidal, acaricidal, nematicidal, miticidal and related active compounds are, for
example (analogously to the herbicides and fungicides, the compounds are, i
possible, referred to by their common names):

alanycarb, aldicarb, aldoxycarb, allyxycarb, aminocarb, bendiocarb, henfuracarb,
bufencarb, butacarb, butocérboxim, butoxycarboxim, carbaryl, carbafufan,
carbosulfan, cloethocarb; dimetilan, aethiofencarb, fenobucarb, fenothiocarb,
formetanate, furathiocarb, isoprocarﬁ, metam-sodium, methiocarb, methomyl,
metolcarb, oxamyl, pirimicarb, promecarb, propoxur, thiodicarb, thiofanox,
trimethécarb, XMC, xylylcarb, acephate, azamethiphos, azinphoé@methyi, -sthyl),
bromophos-ethyl, bromfenvinfos (-me’rhyi), butathiofos, cadusafos, carbophenothion,
chiorethoxyfos, chlorfenvinphos, chiormephos, chiorpyrifos (-methyl/-ethyl),
cioumaphos, cyanofenphos, cyanophos, chlorfenvinphes, demeton-S-methyl,
demeton-S-methylsulphon, dialifos, diazinon, dichiofenthion, dichlorvos/DDVE,
dicrotophos, dimethoate, dimethylvinphos, dioxabenzofos, disulfoton, EPN, ethion,
ethoprophos, efrimfos, famphur, fenamiphos, fenitrothion, fensulfothion, fenthion,

flupyrazofos, fonofos, formothion, fosmethilan, fosthiazate, heptenophos,
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iodofenphos, iprobenfos, isazofos, isofenphos, isopropyl G-sarlicyiate, isoxathion,

- malathion, mecarbam, methacrifos, methamidophas, methidathion, mevinphos,
monocrotophos, naled, omethoate, oxydemeton-methyl, parathion (~methyl/—ethyi},
phenthoate, phorate, phosalone, phosmet, phosphamidon, phosphocarb, phoxim,
- pirimiphos (-methyl/~ethyl), profenofos, propaphos, propetamphos, prothiofos,
prothoate, pyrac;!ofos, pyridaphenthion, pyridathion, quinaiphos, sebufos, sulfotep,
sulprofos, tebupirimfos, temephos, ferbufas,'tetrachlorviﬁphos, thiometon,
friazophos, triciorfon,'vamidothion, acrinathrin, allethrin (d—cis«tran_s, d»trans), beta-
cyfluthrin, bifenthrin, binallethrin, bicallethrin-S-cyclopentyl-isomer, |
bioethanomethrin, biopermethrin, bioresmethrin, chiovaporthrin, cis-cypermethrin,
cis-resmethrin, cis-permethrin, clocythrin, cycloprothrin, cyfluthrin, cyhalothrin,
cypermethrin (alpha-, beta-, thetén, zeta-), cyphehothrin, deltamethrin, empen’thriﬂ
f 1R-isomer), esfenvalerate, etofenprox, fenfluthrin, fenpropathrin, fenpyrithrin,
fenvalerate, flubrocythrinate, flucythrinate, flufenprox, flumethrin, fluvalinate,
fubfenprox, gamma-cyhalothrin, imiprothrin, kadethrin, lambda-cyhalothrin,
metofiuthrin, permethrin (cis-, trans-), phenothrin (1R-trans isomer), prallethrin,
profluthrin, pro_trifenbute, pyresmethrin, resmethrin, RU 15525, silafiuofen, tau-
fluvalinate, tefluthrin, terallethrin, tetramethrin (-1R- isomer), tralomethrin,
transfluthrin, ZXI 8801, pyrethrins (pyrethrum), DDT, indoxacarb, acetamiprid,
clothianidin, dinotefuran, imidaciaprid, nitenpyram, nithiazine, thiacloprid,
thiamethoxam, nicotine, bensultap, cartap, camphechlor, chiordane, endosulfan,
gamma-HCH, HCH, heptachlor, findane, methoxychior spinosad, acetoprole,

| ethiproie, fipronil, vaniliprole, avermectin, emamectin, emamectin-benzoate,
ivermectin, milbemycin, diofenolan, epofenonane, fenoxycarb, hydroprene,
kinoprene, methoprene, pyriproxifen, triprene, chromafenozide, halofenozide,
methonyanozidef febufenozide, bistrifiuron, chiofluazuron, diflubenzuren, fluazuron,
flucycloxuron, flufenoxuron, hexaflumuron, lufenuren, novaluron, noviflumuron,
penfiuron,-ieﬂubenzuron, triflumuron, buprofezin, cyromazine, diafenthiuron, |
azocyclotin, cyhexatin, fenbutatin-oxide, chlorfenapyr, binapacy, dinobuton,
dinocap, DNOC, fenazaquin, fenpyroximate, pyrimidifen, pyridaben, tebufenpyrad,
. to!fenpyrad, hydramethyinon, dicofol, rotenone, acequinocyl, fluacrypyrim, Bécil!us
thuringiensis strains, spirodiclofen, spiromestfen, 3-(2,5-dimethylphenyl}-8-methoxy-



WO2006/007947 g7 PCT/EP2005/007041

2-o%0-1-azaspirol4.5]dec-3-en-4-yi ethyl carbonate (alias: carbonic acid, 3~(2,5-
diméthylphenyi)-8-methoxy—2—oxo-’l -azaspiro[4.5]dec-3-en-4-vi éthyi ester, CAS-

Reg.-No.: 382608-10-8) and carbonic acid, cis-3+(2,5-dimethylphenyl)-8-methoxy-2-
oxo-1-azaspiro[4.5)dec-3-en-4-yl ethyl ester (CAS-Reg.-No.: 203313-25-1), ' o
flonicamid, amitraz, propargite, N2-{1,1-dimethyl-2-(methylsulfonyl)ethyl]-3-iodo-N1- |
[2-methyl-4-[1,2,2 2-tetrafiuoro-1-(trifluoromethylethyllphenyl}-1,2-

benzenedicarboxamide {CAS-Reg.-No.: 272451-65-7), thiocyclam hydrogen oxalate,
thiosultap-sodium, azadirachtin, Bacillus spec., Beauveria spec., codiemone,

Metarrhizium spec., Paecilomyces spec., thuringlensin, Verticillium spec., aluminum

phosphide, methyl bromide, suifuryl fluoride, cryolite, flonicamid, pymeirozine, |

clofentezine, etoxazole, hexythiazox, amidoflumet, benclothiaz, benzoximate,

bifenazate, bromopropylate, buprofezin, chinomethionat, chlordimeform,

chiorobenzilate, chioropicrin, clothiazoben, cycloprene, dicyclanil, fenoxacrim,

fentrifanil, flubenzimine, flufenerim, fiutenzin, gossyplure, hydramethyinone,

japoniiure, metoxadiazone, petroleum, piperonyl butoxide, potassium oleate,

pyridalyl, sulfluramid, tetradifon, tetrasul, triarathene, verbutin.

Insecticides which may preferably be used together with the herbicides are, for
exampie, the following:
- acetamiprid, actinathrin, aldicarb, amitraz, acinphos-methyl, cyfluthrin, carbaryl,
cypermethrin, deltamethrin, endosulfan, ethoprophos, fenamiphos, fenthion, fipronil,
imidacioprid, methamidophos, methiocarb, niclosamide, oxydemeton-methyi,
prothiophos, silafiuofen, thiacloprid, thiodicarb, tralomethrin, friazophos, trichlorfon,

triflumuron, terbufos, fonofos, phorate, chlorpyriphos, carbofuran, tefluthrin.

The acfive compound combinations according to the invention are suitable for
_controlling a broad spectrum of weeds on non-crop land, on paths, rail tracks,
industrial terrain {"industrial weed control”) or in plantation crops, such as moderate,
subtropical and tropical climates or geographies. Examples of plantation crops are
oil palms, nuts (for example almonds, hazelnuts, walnuts, macadamia), coconut,
berries, oil paims, rubber tree, cifrus (for example orange, lemon, mandarin),

bananas, pineapples, cotton, sugarcane, iea, coffee, cacao and the like. They are
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also suitable for use in the cultivation of fruits (for example pome fruit, such as
apple, pear, cherry, mange, kiwi) and viticulture. The compo_éitiohs can also be used
for preparing the soil for sowing (“burn-down” “no-ill” or “zero-till* method} or for
treatment after harvest ("chemical faliow”). Potential applications of the active
compotnd combinations extend to weed control in tree crops, for example young

~ Christmas tree crops or eucalypius plantations, in each case prior to planting or after

transplanting (also by over-top treatment). .

The compositions can also be used in selected crops of ebonomicafiy impcﬁri‘ant

crops, such as cereals (wheat, bariey, rye), com, rice, sugarbeet, sugarcane, oll

seed rape, cotion and soybean. When using the active compounds (AYand (B)in

crop plants such as cereals and corn, it may, depending on the crop plant, be

expedient fo a;:iply a safener above certain application rates to prevent or reduce

damage to the crop plant.

The multiple combinations according to the invention (= herbicidal compositions) are

synergistically effective with respect to herbicide action and selectivity and have a

. favorable action with a view {o the weed spectrum. Théy have excellent herbicidal

“activity against a broad spectrum of economically irhpoftant monocotyledonous or

7 dicéty_ledonous harmful plants. The active compounds even act efficiently on '

. perennial weeds which produce shoots from rhizomes, root stocks or other perennial
organs and which are difficult to control. In this context, it does not matter whether
the substances are appiied before sowing, pre-emergence or post-emergence. -
Application by the early post-sowing pre-emergence method or by the post-
emergence method of plantation crops against harmful plants which have not yet
emerged or which have already emerged is preferred. The application may also be
integrated into weed management systems with repeat spiit applications (sequence

~ applications, sequeniiaié).

~ Specifically, examples may be mentioned of some representatives of the
monocotyledonous and dicotyledonous weed flora which can be controlied by the
active compound combinations according to the invention, without the enumeration

being a restriction to certain species.
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Frorrs among the monoco‘cyﬁedonous weed species, for example, the composztions
controt Agrostis, Aiopecurus Apera Avena, Brachicaria, Bromus, Dactyioctemum
Digitaria, Echinochloa, Eieochans, Eleusine, Festuca, Fimbristylis, schaemum,
‘Loliurm, Monochoria, Panicum, Paspalum, Phalaris, Phieum, Poa, Sagiﬁaria,
Scirpus, Setaria, Sphenoclea and Cyperus species from the annual group and, from
‘the perennial weeds, Agropyron, Cynodon, Imperata and Sorghum, and also |

perennial Cyperus species.

In the case of dicotyledonous weed species, the activity spectrum exiends fo
species such as, for example, Gallum, Vioia, Veronica, Lamium, Stellaria,
Amaranthus, Sinapis, Ipomoea, Matricaria, Abutilon and Sida from the annual and

Convolvulus, Cirsium, Rumex and Artemisia from the perennial weeds.

A herbicidal action is also observed against dicotyledonous harmful plants, such as
Ambrosia, Anthemis, Carduus, Centaurea, Chenopodium, Datura, Emex, Galeopsis,
Ga[msoga Kochia, Lepidium, Lindernia, Papavet, Portlaca, Polygonum,

Ranunculus, Rorippa, Rotaia Seneceio, Sesbania, Soianum Sonchus, Taraxacum,

Trifolium, Urtica and Xanthium.

If the active compound combinations according to the invention are applied to the
soil surface before germination, then the weed seedlings are either prevented
completely from emerging, or the weeds grow uniil they have reached the
cotyledonous stage but then their growth stops, and, eventually, afier three fo four
weeks have elapsed, they die t:ompietely.

If the active compounds are applied post-emergence fo the green parts of the p!énts,
growth likewise stops drastically a Very short time after the freatment and the weed
plants remain at the growth stage of the point of time of app[icétion, or they die
completely after a certain time, so that in this manner competition by the weeds,
which Is harmful to the crop plants, is eliminated at a very early point in fime and ina

sustained manner.

The herbicidal cémpositions according to the invention are distinguished by a rapidly
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commencing and long-lasting herbicidal action. As a rule, the rain fastness of the
“active compounds in the combinations according to the invention is advantageous. A
particular advantage is that the dosages of compounds (A) and (B}, which are used
in the combinations and are effective, can be adjusted to such é low guantity that
their soil action is optimally low. Not only does this allow them to be empioyed in
sensitive crops in the first place, but ground water contaminations are virtually
avoided. The combination according to the invention of active compounds allows the

~ application rate of the active compounds required to be reduced considerably.

When herbicides of type (A)+(B) are used jointly superadditive (= synergistic) effects
are observed. This means that the activity of the combinations exceeds the
exbeoted total of the acfivities of the individual herbicides emploved. The synergistic
effects allow the application rate to be reduced, a broader spectrum of broad-leaf
weeds and grass weeds o bé controlled, a more rapid onset of the herbicidal action,
a longer duration of action, a better control of the harmful plants using only one, or
few, application(s), and the possible application period to be extended. [n some
cases, by using the compositions, the amount of harmful ingredients, such as
nitrogen or oleic acid, and their introduction info the soif are reduced, too.

The identified properties and advantages are of benefit for weed control practice to
keep agricultural crops free from undesired competing plants and thus to safeguard
andfor increase the quality and quantity of the yields. These novel combinations
markedly exceed the technical state of the art with a view to the properiies

described.

While the combinations according fo the invention have an outstanding herbicidal
activity against monocotyledonous and dicotyledonous weeds, crop plants are
damaged only to a minor extent, if at all,

~ Some of the compositions according to the invention additionally have outstanding
growth-regulatory broperties in crop plants. They engage in a plant's metabolism in a
regula_tory fashion and can thus be empioyed‘for targeted influencing of plant
constituents and for faciiitating harvesting, such as, for example, by triggering
desiccation and stunted growth. Moreover, they are also suitable for generally
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controliing and inhibiting unwanted vegetative growth without destroying the plants in
the process. Inhibiting the vegetative growth plays an important role in many
monocotyledonous and dicotyledonous crops, allowing lodging to be reduced or

;jrevented completely.

On account of their herbicidal and plant growth-regulatory properties, the
compositiohs can also be émpioyed for controliing harmiul plants in crops of known
genetically modified plants or genetically modified plants yet io be developed. As a
rule, the transgenic plants are distinguished by particularly advantageous properties,
in addition to resistances to the compositions according to the invention, for example
by resistances to plant diseases or plant pathogens, ‘such as certain insects or
rmicroorganisms such as fungi, bacteria or viruses. Other particular properties relate,
for example, to the harvested material with respect to quantity, quality, storability,
compesition and specific constituents. Thus, transgenic plants with an increased
starch content or in which the quality of the starch is altered, or those having a

different fatty acid 'composi’cion of the harvested material, are known.

Traditional ways of generating novel plants which have modified characteristics in
comparison with existing plants consist, for example, in traditional breeding methods
and the generation of mutants. Alternatively, novel plants with modified characteristics
can be generated using recombinant‘procedures (see, for example, EP-A-0221044,
EP-A-O_131 62%). For example, a number of cases have been described of

- recombinant modiﬂcatidns of crop plants for the purpose of modifying the
starch synthesized in the plants (for example WO 82/1 1376,*WO 92/14827,

, WO 91/19806),

C - transgenic crop plants which are resistant fo other herbicides, for example to
sulfonylureas (EP-A-0257993, US-A-5013659),

- transgenic crop plants, with the capability of producing Bacillus thuringiensis
toxins (Bt toxins) which make fhe plants resistant to certain pests (EF’»-A—
0142024, EP-A-0193250), |

- transgenic crop plants having a modified fatty acid composition

- (WO 91/13972). ‘
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A large number of molecular-biological techniques with which novel fransgenic
plants with modiﬁad_ properties can be generated are known in principle; see, for
example, Sambrook et al., 1988, Mo!écuiar Cloning, A Laboratory .Manuai, 2nd Ed.,
Cold Spring Harbor Laborafory Press, Cold Spring Harbor, NY; or Winnacker "Gene
und Klone" [Genes and Clones], VCH Weinheim 2nd Edition 1996 or Chrlistou,
-“Trends in Plant Science" 1 (1996) 423-431).

To carry out such recombinant manipulations, nucleic acid molecules which permit a
%nu’cagenesis or a sequence modification by recombination of DNA sequences can
be introduced into plasmiids. For example, it is possibie with the aid of the
abovementioned standard methods to carry out base exchanges, _‘té remove
subéequences or fo add natural or synthetic sequences. Adapters or linkers may be
' added in order to ink the DNA fragments to each other. '

For example, plant cells with a reduced activity of a gene product can successfully
be generated by expressing at least one suitable antisense RNA, a sense RNA to
achieve a'cosuppress'ion effect or by expressing at least one suitably constructed |
ribozyme which specifically cleaves transcripts of the abovementioned gene product.

To this end, it is possible to use firstly DNA molecules which encompass all of the
coding sequence of a gene product including any flanking sequences which may be
* present and secondly DNA molecules which only encompass parts of the coding
sequence, it being necessary for these parts 1o be of sufficient length to cause an
antisense effect in the cells. Also possible is the use of DNA sequences which have
a high degree of homology with the coding sequences of a gene product which are

not entirely identical thereto.

When expressing nucleic acid molecules in plants, the protein synthesized may be

localized in any compartment of the plant cell. However, to achieve localization in a
particular compartment; it is possible for example to link the coding region with DNA
sequences which guarantee localization in a certain compartment. Sequences of this

type are known to the person skilled in the art, (see, for example, Braun et al.,
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EMBO J. 11 (1982), 321 0-3227; Wolier et al., Proc. Natl. Acad. Sct. USA 85 (1088),
846-850; Sonnewald et al., Plant J. 1 (1991), 85-108).

The fransgenic piant ce!ls can be regenerated by known fechniques 1o gwe intact
plants. In principle, the transgenic plants can be plants of any desired plant species,
i.e. both monocotyledonous and dicotyledonous plants. Transgenic plants are thus
obtainable which have modified properiies as a result of overexpression,
suppression*or inhibiﬁon of homologous (= natural) genes or gene sequences, or

expression of heterclogous (= foreign) genes or gene sequences.

Accordingly, the invention alsc provides a method for controlling unwanted vegetation,
preferably on non-crop land or in plantation crops, wherein oneg or more herbicides of
type (A) and one or more herbicides of type (B) are applied to the harmful plants, to

- parts of plants or plant seeds thereof, or to the area under cultivation. '

The invention also provides the use of the novel combinations of compounds (A)y+(B)

for controlling harmiul plants, preferably on non-crop land and in plantation crops.

The active compound combinations according o the invention can aiso be present
as mixed formulations of the two components, if appropriate with further active
compounds, additives and/or customary formulation auxiliaries, which are then
applied in a customary manner diluted with water, or are produced as tank mixes by
joint dilution of the separately formulated or partially separately formulated

~ components with water.

The compounds (A) and {B) or their combinations can be formulated in various
ways, depending on the prevailing biological andfor chemico-physical parameters.

| Examples of suitable formulations which are possible are: wettable powders (WP},
emulsifiable concentrates (EC), agueous solutions (SL), emulsions (EW), such as
oil-in-water and water-in-oil emulsions, sprayable solutions or emuisions, oil- or
water-based dispersions, oil dispersions (OD), suspoemulsions, suspensidn
concentrates (SC), dusts (DP), seed-dressing products, granules for spreading and
soil application or water-dispersible granules (WG), ULV formulations, |

microcapsules and waxes.
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The individual formulation typés are known in principle and are described, for
example, in Winnacker-Kiichler, "Chetmische Technologie" [Chemical Engineering],
Volume 7, C. Hanser Verlag Munich, 4th Ed. 1986, van Valkenburg, "Pesticide
Formulations”, Marcel Dekker, N.Y., 1973; K. Martens, "Spray Drying" Handbook,
3rd Ed. 1979, G. Goodwin Lid. London. o

The formulation auxiliaries required, such as inert materials, surfactants, solvents
and further additives, are likewise known and are described, for example, in:
Watkins, "Handbook of Insecticide Dust Dilruents and Carriers”, 2nd Ed., Darland
Books, Caldwell N.J., H.v. Olphen, "Introduction to Clay Coiloid Chemistry”; 2nd Ed.,
J. Wiley & St_ms, N.Y.; Marsden, "Solvents Guide"; 2nd Ed., Interscience, N.Y. 1950;
McCutcheon's "Detergents and Emulsifiers Ahnual“, MC Publ. Corp., Ridgewood N.J.;
Sisley and Wood, “Encyclopedia of Surface Active Agents”, Chem. Publ. Co. Inc., N.Y.
1964; Schénfeldt, "Grenzflachenaktive Athylenoxidaddukte” [Surface-active ethylene
oxide adducts], Wiss. Verlagsgesell., Stuttgart 1976; Winnacker-Kuchler, "Chemische
Technologie", Volume 7, C. Hanser Verlag Munich, 4th Ed. 1986.

Based on these formulations, it is also possibie to prepare combinations with other
pesticidally active compounds such as other herbicides, fungicides or insecticides, .
and with safeners, fertilizers and/or growth reguiators, for example in the form ofa

~ readymix or a tank mix.

Wettable powders are preparations which are uniformly dispersible in water and
which, in addition 1o the active compound, also contain ionic and/or nonionic
~surfactants (wetters, dispersants), for example polyoxyethylated alkylphenols,
polyoxyethylated fatty alcohols, polyoxyethylated fatty amines, alkanesulfonates, |
afkyibehzenesulfonates, sodium lignosulfonate, sodium 2,2'-dinaphthylmethane-6,6'-
disulfonate, sodium dibutylnaphthalenesulfonate or else sodium oleoylmethyltaurats,

in addition to a diluent or inert substance.

Emulsifiable concentrates are prepared by dissolving the active compound in an
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organic solvent, e.g. buta‘hoi, cyclohexanone, dimethylformamide, xylene or else
higher-boiling aromatics or hydrocarbons with addition of one or more ionic and/or
nonionic surfactants (emulsifiers). Examples of emulsifiers which can be used are:
calcium alkylaryisulfonates such as calcium dodeeylbené:ene'sulfanate, or nonionic
em&!siﬁers such as fatty acid polyglycol esters, alkylary! polyglycol ethers, fatty
alcohol polyglycol ethers, propylene axide/ethylene oxide condensates, alkyl
polyethers, sorbitan fatly acid esters, polyoxyethyiene 'sorbitan fatiy acid esters or

polyoxyethylene sorbitan esters.

‘Dusts are obtained by grinding the active compound with finely divided solid
materials, for example ta!c,_ natural clays such as kaolin, bentonite and pyrophyiliite,

or diatomaceous earth.

Granules can be prepared either by spraying the active compound onto adsorptive,
“granulated inert material or by applying active compound concentrates to the surface
of cartiers such as sand, kaclinites or granulated inert material with the aid of
stickers, for exafnple polyvinyl alcohol, sodium polyacrylate or else mineral oils.
Suitable active compounds can also be granulated in the fashion which is
conventional for the production of fertilizer granules, if desired as a mixture with
fertilizers. Water-dispersible granuies are generally prepared by customary methods |
such as spréy drying, fluidized-bed granulation, disk granulation, mixing with high-

speed stirrers and extrusion without solid inert material.

~As a rule, the agrochemical preparat'iens comprise 0.1 to 99% by weight, in
particular 2 to 25% by _Weight, of active compounds of types A and/or B, the following
concentrations being customary depending on the type of formulation. In wettable
- powders, the active compound concentration is, for example, approximately 10 to
95% by weight, the remainder to 100% by weight being composed of customary
formulation constifuents. In the case of emulsifiable concentrates, the active
compound concentration can amount to, for example, 5 to 80% by weight.
Formutlations in the form of dusts comprise in most cases 5 to 20% by weight of
active co?npo{snd, and sprayable solutions cOmpriée approximately 0.2 to 25% by
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weight of active compound.

in the case of water-ciispersibfé‘gs‘anules,_tha aciive compound coh‘tfant depends
partly on whether the active compound is in liquid or solid formand onthe
granulation auxifiaries and fillers which are being used. In the case of the watér-
dispersible granules, the acfive compound content is generally between 10 and 80%

by weight.

In addition, the active compound formulations mentioned comprise, If appropriate,
the auxiliaries which are conventional in each case, such as stickers, wetters,
dispersants, emaisiﬁers, preservatives, antifreeze agents, solvents, fillers, carriers,

colorants, antifoams, evaporation inhibitors, and pH and viscosity regulators,

For use, the formulations, which are present in commercially available form, are
optionally diluted in the customary manner, for example using water in the case of
wettable powders, emulsifiable concenirates, dispersions and waler-dispersible
_granules. Preparations in the form of dusts, soil granules, granules for broadcasting
and sprayable solutions are usualiy not diluted further with other inert substances

prior to use.

The active compounds can be applied to the plants, parts of the piants, seeds of the
plants or the area under cultivation (soll of a field), preferably to the green plants and
parts of the plants and, if appropriate, additionally to the soil of the field.

One possible use is the joint application of the active compounds in the form of tank
mixes, the concentrated formulations of the individual active compounds, in optical

formulations, jointly being mixed with watér in the tank and the resulting spray

mixiure being applied.

A joint herbicidal formulation of the combination according fo t'he invention of the
active compounds (A) and (B) has the advantage of being easier to apply since the
quaniities of the components are already presented in the correct ratio to each
other, Moreover, the adjuvants in the formulation can be matched optimally fo each

other, Whereas a tank mix of different formulations may result in undesirable
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combinations of adjuvants.

-~

A General formulation examples

a) A dust is obtained by mixing 10 parts by weight of an active compound /
active compound mixture and 90 parts by weight of talc as inert material and

comminuting the mixture in a hammer mill,

b) A wettable powder which is readily dispersible in water is obtained by mixing
25 paris by weight of an active compound / active compound mixture, 64
- parts by weight of kablimccntaining quariz as inert material, 10 parts by
- weight df potassium lignosulfonate and 1 part by weight of sodium
oleoylmethyltaurinate as wetter and dispersant, and grinding the mixture in a

pinned-disk mill.

c) = A dispersion concentrate which is readily dispersible in water is obtained by
mixing 20 parts by weight of an active compound / active gompound mixture
with 6 parts by weight of alkyiphenol polyglycol ether (® Triton X 207), 3 parts
by weight of isofridecanc! polyglycol ether (8 EO) and 71 parts by weight of
paraffinic mineral oil {boiling range for example approx. 255 i© 277°C), and
grinding the mixture in a ball mill to a fineness of below 5 microns.

d) An emulsifiable concentrate is obtained from 15 parts by weight of an acfive
compound / active cormpound mixture, 75 parts by weight of cyclohexanone

as solvent and 10 parts by weight of oxethylated nonylphenol as emulsifier.

e) | Water-dispersible granules are obtained by mixing -
75 parts by welight of an active compou-nd / active compound mixture,
10 parts by weight of calcium lignosulfonate,
5 parts by weight of sodium lauryl sulfate,
3 parts by weight of polyviny! alcohol and
7 parts by weight of kaolin,
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grinding the mixture on a pinned-disk mill and granutating the powder in a

fluidized bed by spraying on water as granulation liquid.

f) Water-dispersible granules are also obtained by homogenizing and |
precomminuting, in a colioid mill,
- 25 parts by weight of an active compound / active compound mixture,
5 parts by weight of sodium 2,2"-dinaphthylmethane-6,6"-disulionate, -
2 parts by weight of sodium olecylmethyltaurinate, '
1 part by weight of polyvinyi alcehol,
17 parts by weight bf calcium carbonate and

50 parts by weight of water,
subsequently grinding the mixture in a bead mill and afomizing and drying the

resulting suspension in a spray tower by means of a single-substance nozzie.

B.  Biological examples
1. Pre-emergence herbicidal action

Seeds or rhizome pieces of monocotyledonous and dicotyledonous harmful plants
are pfaced in sandy loam in pots and covered with soil. The compositions,
formulated as concentrated aqueous solutions, wetlable pbwders or ém_uision
concentrates, are then applied to the surface of the covering soil as an aqueous
solution, suspension or emulsion at an application rate of 300 to 800 | of water/ha
{converied) in a variety of dosages. After the freatment, the pots are placed in a
greenhousé and kept under good growth conditions for the weeds. Visual scoring of
plant or emergence damage is carried out after the test pianfs have emerged after
o an expertmental period of 3 to 4 weeks in comparison with untreated controls. As

- demonstrated by the test results, the compositions according to the invention have
an outstanding pre-emergence herbicidal action against a broad spectrum of weed

. grasses and broad-leaf weeds.
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Scoring énd assessing of the synergistic herbicidal effects:

The herbicidal efficacy of the active compounds or active compound mixfures was
“scored visually by comparing the treated pots (soil) with unfreated controls. The
damage and development of all above-ground plant parts was recorded. Scoring
was done on a percentage scale (100% action = all plants dead or not emerged;

- 50% action = 50% of the'piants and green plant parts dead or not emerged; 0%

- action = no discernible action = like control plot). The score figures of In any case 4

repetitions (pots) were averaged.

When applying the combinations according to the invention, herbicidal effects are
frequently observed on a harmful plant species which exceed the formal total of the
effects of the herbicides present when these are applied by themselves.
Alternatively, it is observed in some cases that a lower application rate is required for
the herbicide combination i'n order to achieve the same effect on a harmiul pllant
species in comparison with the individual products. Such increases in action or
efficacy, or reduced applit:ation rates, strongly suggest a synekgistic effect.
When the data observed already exceed the formal fotal of the data in the
expetiments with individual applications, they likewise exceed the expecied value
according to Colby, which is calculated using the formula below and is likewise
regarded as an indication of synergism (cf. 8. R. Colby; in Weeds 15 (1967) pp. 20
fo 22):

E = A+B-(A-B/100)
in this formula: _ |
~ action of active compound (A) in % at an application rate of a g of AS/ha;

A 0=
B = action of active compound (B) in % at an application rate ofb g of AS/ha;
"E = expected value of the action of the combination (A)+(B}) in % at the

combined application rate a+b g of AS/ha.

" The data observed in the experiments show, at suitably low dosages, an action of
the combinations which exceeds the expected values according fo Colby.
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2. Post-emergence herbicidal action

Seeds or rhizome pieces of monocotyledonous and dicoty[edonocsweeds are
placed in sandy loam in pots, covered with soil and grown in the greenhouse under
good growth conditions (temperature, atmospheric humidity, water supply). Three
weeks after sowing, the test plants are treated in the three-leaf stage with the
compositions according to the invention. The compaositions according fo the |
invention, formulated as wettable powdérs or emulsion concentrates, are sprayed -
onto the green plant parts in various dosages using an application rate of 300 to
800 | of water/ha (converted). After the test plants have remained in the greenhouse
under optimum growth conditions for about 3 to 4 weeks, the effect of the
preparations is scored visually in comparison with untreated controls (scoring as in
Example 1). The compositions according to the invention also have good herbicidal
post-emergence action against a broad specirum of economically impoﬁant weed
grasses and broad-ieaf weeds. -

Here, effects of the combinations according to the invention are frequently observed
which éxceed the formal total of the effects of the herbicides when these are applied
by themselves. The observed values for the tests show, at suitably low dosages, an
effect of'tha combinations which exceeds the expecied values according fo Colby

(cf. scoring in Example 1).
3. Pre- and post-emergence herbicidal action (outdoor trials)

CorreSponding to the greenhouse experiments of sections 1 and 2, the tests were
carried out in the open on plots. Scoring was carried out analogously to the tests in

sections 1 and 2.
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| 4, HerbicidaE action ahd crbp plant tolerance (outdoor.trials)

Crop plants were grown in the open on plots under natural outdoor conditions, and
seeds or rhizome pieces of typical harmful plants were laid out or the natural weed
growth was utilized, Treatment with the compositions according to the invention was
carried out after the harmful plants had emerged and the crop plants were,
generally, at the 2- fo 4-leaf stage; in some cases (as stated), application of _
individual active compounds or active compourid combinations was carried out pre-
emergence or as a sequential treatment partly bre—emergenca and/or post-
emergence. '

in the case of plantation crops, it was generally only the soil between the individual
crop plants that was treated with the active compounds.

After the application, for example 2, 4, 6 and 8 weeks after application, the effect of
the preparations was scored visually by comparison with untreated controis (cf.
_ scoring in Example 1). in the outdoor trial as well, the compositions according to the
invention have synergistic herbicidal activity against a broad spectrum of
economically imporiant weed grasses and broad-leaf weeds. The comparison |
showed that the combinations according to the invention in most cases have a
higher, in séme cases a considerably higher, herbicidal activity than the total of the
activities of the individual herbicides, thus indicating synergism. Moreover, the
effects in essential phases of the scoring period were above the expected values
according to Colby {cf. scoring in Example 1‘),'aiso indicating synergism. tn contrast,
the crop plants were, as a consequence of the freatments with the herbicidal |

compositions, damaged only to a small degree, if at all.
5. - Specific test examples

The following abbreviations are used in the description and the tables below:
gof AS/ha = grams of active substance {= 100% active compound) per hectare;
the total of the activities of the individual applications is given as EX;

the expected values according fo Colby are in each case given as ES;
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Certain combinations were tested for their herbicidal activity in accordance to the

general example in section 3 in cormbination with section 2 (post-emergence

method). The resulis are summarized in Table 2.

(A1) + (B2.1.1.1)

(E” = 88, E° = 88)

Table 2
Active Application rate Herbicidal action [%] against
compound(s) .
[o of AS/ha] Poa trivialis Festuca rubra
(A11) 200 0 0
{B2.1.1.1) 600 88 87
200 + 600 94 95

(E* =87, E® = 87)

Abbreviations in Table 2:

Conditions: .

11

(A1)

(B2.4.1.1) -

Hi

Cutdoor trial,

Appiicatioh at stage 21 (Beginning of stocking) of the harmful

plants, evaluation 35 days after treatment
Compound {A11) from Table 1 (compound (A)} = 2-amino-4-

[(1R)-8-methylindan-1-ylaminol}-6-[(1R)-1-fluoroethyl}-1,3,5-

triazine

Glufosinate-ammonium
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Example 5.2

Certain combinations were tested for their herbicidal activity in accordance fo the
general example in section 3 in combination with section 2 (post-emergence -

method). The results are summarized in Table 3.

Table 3
Active Application rate |  Herbicidal action [%] against
compound(s) ' .
[g of AS/ha] Lolium muttiflorum
(A11) - 200 20
| 300 50
(B2.1.2.1) 1080 18
(A11) +(B2.1.2.1) 200 + 1080 - 88 _
| . (E"=38,E°=35)

Abbreviations in Table 3:

Conditions: Qutdoor trial,

Application at the 2-5-leaf stage (post-emergence} of the
harmful plants, evaluation 55 days after treatment _
Compound (A11) from Table 1 (compound (A)) = 2-amino-4-
[(1R)-6-methylindan-1-ylamino]-6-{(1R)-1-fluoroethyl]-1,3 5~

H

(A11)

friazine
Glyphosate-isopropylammenium

(B2.1.2.1)
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CLAIMS

1. A herbicide combination comprising an effective amount of components (A)
and (B), where component (A) is one or more herbicides of the formula (I) or salts

thereof [herbicides (A)]
R 1

. J P
N N iTi/R
RS R?
in which
R is a group of the formula CZ'Z?Z® in which
Z' is (C1-Ca)-alkyl,
Z? halogen, and
VA is H or (C1-C4)-alkyl,
R? is H,
R’ is H,
R* is H or (C4-C3)-alkyl,
R%, R® and R® are each H and
R’ is methyl,
A is a direct bond.
and

component (B) is one or more herbicides (B) selected from the group of compounds
consisting of

(B1.1.3) flumioxazine,

(B1.14) simazine,

(B1.1.7) pendimethalin,

(B1.1.9) thiazopyr,

(B1.2.2) flazasulfuron,

(B2.1.1) glufosinate and its salts,
(B2.1.1.4) bilanafos and its salts,
(B2.1.2) glyphosate and its salts,
(B2.1.3) sulfosate,



(B2.1.5)
(B2.1.6)
(B2.1.8)
(B2.1.9)
(B2.1.10)
(B2.1.13)
(B2.1.14)
(B2.2.1)
(B2.2.2)
(B2.2.5)
(B2.2.7)
(B2.2.10)
(B2.2.11)
(B2.2.12)
(B3.1.1)
(B3.1.2)
(B3.1.4)
(B3.1.8)
(B3.1.9)
(B3.1.10)
(B3.2.1)
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foramsulfuron, -

iodosulfuron and its esters and salts,
propoxycarbazone and its salts,
metribuzin,

metsulfuron and its esters and salts,
paraquat salts,

diquat salts,

2 4-D and its esters and salts,
dicamba and its salts,

fiuroxypyr and its salts and esters,
amidosulfuron and its salts,
picloram and its esters and salts,
carfentrazone and its esters and salts,
clopyralid and its esters and salts,
oxyfluorfen,

diuron,

norflurazon,

oxadiazon,

diflufenican,

ametryn, and

hexazinone.

The herbicide combination as claimed in claim 1 wherein

is a group of the formula €Z'7?Z% in which

Z' is methyl,
z? fluoro, and
z° is H,

is H,

is H,

is H or methyl,

R® R®an
R?
A

d R® are each H and
is methyl,

is a direct bond.
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3. The herbicide combination as claimed in claim 1 wherein
R is a group of the formula cZ'7°Z? in which
Z is methyl,
72 fluoro, and
A is H,
R is H,
R® is H,
R* is H,
RS R® and R® are each H and
R’ is methyl,
A is a direct bond.
4. “The herbicide combination as claimed in claim 1 wherein
R is a group of the formuta CZ'7%Z® in which
Z' is methyl,
Vaa fiuoro, and
Z° is H,
R? is H,
R’ is H,
R* is methyl,
R® R®and R® are each H and
R’ is methyl,
A is a direct bond.
5. The herbicide combination as claimed in claim 1 wherein (A) is the compound

of the formula

6. The herbicide combination as claimed in claim 1 wherein (A) is the

compound of the formula
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C N
Z‘S“\\CH:% }é*R
1R F
- N
N’< N

NH,

H,C

7. The herbicide combination as claimed in any one of claims 1t0 6 wherein
component (B) is selected from the group of compounds consisting of

(B1.1.3) flumioxazine,

(B1.1.4) simazine,

(81.1.7) pendimethalin,

(B1.1.9) thiazopyr and

(B1.2.2) flazasulfuron.

8. The herbicide combination as claimed in claim 7 wherein
component (B) is selected from the group of compounds consisting of
(82.1.1) glufosinate and its salts,

(B2.1.1.4) bilanafos and its salts,

(B2.1.2) glyphosate and its salts and

(B2.1.3) sulfosate.

9. The herbicide combination as claimed in any one of claims 1 to 8 wherein
component (B) is selected from the group of compounds consisting of
(_82.1 5}y foramsuifuron,

(B2.1.8) iodosulfuron and its esters and salts,

(B2.1.8) propoxycarbazone and its salts,

(B2.1.9) metribuzin,

(B2.1.10) metsulfuron and its esters and salts,

(B2.1.13) pataquat salts,

(B2.1.14) diquat saits,

(B2.2.1) 2,4-Dand its esters and salts,

(B2.2.2) dicamba and its salts,
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(B2.2.5) fluroxypyr and its salts and esters,
(B2.2.7) amidosulfuron and its salts,

(B2.2.10) picloram and its esters and salts,
(B2.2.11) carfentrazone and its esters and salts, and

(B2.2.12) clopyralid and its esters and salts.

10. The herbicide combination as claimed in any one of claims 110 6 wherein
component (B) is selected from the group of compounds c‘onsistirig of

(B3.1.1) oxyfluorfen,

(B3.1.2) diuron,

(B3.1.4) norflurazon,

(B3.1.8) oxadiazon,

(B3.1.9) diflufenican,

(B3.1.10) ametryn, and

(B3.2.1) hexazinone.

i1, The herbicide combination as claimed in any one of claims 1 1o 6, which
comprises, as component (B), one or more active compounds selected from the
group consisting of simazine (B1.1.4}, pendimethalin (B1.1.7), foramsulfuron
(B2.1.9), iodosulfuron (B2.1.6), iodosulfuron-methyl sodium salt (B2.1.6.2),
propoxycarbazone (B2.1.8), propoxycarbazone sodium sailt (82.1.8.1), metribuzine
(B2.1.9), glufosinate (B2.1.1), glufosinate-ammonium (B2.1.1.1), glyphosate
(B2.1.2), giyphosate-isopropylammbnium (B2.1.2.1), sulfosate (B2.1.3), metsuifuron
(B2.1.10), metsulfuron-methy! (B2.1.10.1), paraquat (B2.1.13), paraquat dichloride

- (B2.1.13.1), oxyfiuorfen (BS.& 1), oxadiazon (B3.1.8), diflufenican (B3.1.9) and
norflurazon (B3.4)."

12 The herbicide combination as claimed in claim 3 wherein component (B)
is selected from the group of compounds consisting of (B2.1.1) glufosinate and its

salts.

13.  The herbicide combination as claimed in claim 3 wherein component (B) is
selected from the group of compounds consisting of (B2.1.2) glyphosate and its

salts.
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14. The herbicide combination as claimed in claim 4 wherein component (B) is
selected from the group of compounds consisting of (B2.1.1) glufosinate and its

salis.

15.  The herbicide combination as claimed in claim 4 wherein component (B) is
selected from the group of compounds consisting of (B2.1.2) glyphosate and its

salts.

16.  The herbicide combination as claimed in any one of claims 11to 15, wherein
active compound components (A) and (B) are present in a weight ratio of from

1:8000 to 800:1.

17.  The herbicide combination as claimed in any one of claims 1 o 15, which
cOmprises one or more further components selected from the group consisting of

crop protection agents of a different type and formulation auxiliaries and additives

customary in crop protection.

18. A method for controlling harmful plants which comprises applying the
herbicides of the herbicide combination as defined in any one of claims 110 15
together or separately by the pre-emergence method, by the post-emergence
method or by the pre-emergence and the post-emergence method onto the plants,

parts of plants, plant seeds oF the area where the plants grow.

19.  The method as claimed in claim 18 for the control of harmful plants on non-

crop land.

20. The method as claimed in claim 18 for the control of harmful plants in

piantat'ion crops.
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Abstract

Herbicidal compositions

Herbicide combinations comprising an effective amount of components (A) and (B),

where
component (A) is one or more herbicides of the formula (1) or salts thereof,

()
2
N R
|
R3
in which
R’ is H or a group of the formula CZ 727° where Z', 22 and Z° are as defined in

claim 1, R? and R3 are each H, alkyl, haloalkyi, alkenyl, haloalkenyl, alkynyt,
haloalkynyl having in each case up to 4 carbon atoms or acyl, R* is H, (C1-Ce)-alkyl
or (C1~C6)~aikoxy;

R®. R®. R’ and R® are each H, (C+Ca)-alkyl, (C1-Cs)-haloalkyl, halogen, (C+-Ca)-

| alkoxy, (C¢~Cg)-hatoaiko$<y or cyano; |

A is CH, or O or a direct bond, and

component (B) is one or more herbicides selected from the group of compounds
consisting of |

(B1) soil-acting herbicides particularly sultabie for pre—emergence application
against monocotyledonous or dlcotyledonous harmful plants,

_(BZ) foliar-acting herbicides particularly suitable for posthmergence application
against monocotyledonous or dicotyledonous harmfui plants, and

(B3) soil-acting and foliar-acting herbicides suitable for pre~ or post—emergence
application against monocotyledonous or dicotyledonous harmful plants,

are suitable for controlling harmful plants.



