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Herbicidal composition comprising N-[2-(3,3,3-trifluoropropyl)-phenylsulfonyl]-N'-(4-methoxy-6-methyl-1,3,5-triazin-
2-yl)-urea of formula (I) or agrochemically tolerated salts thereof, and a synergistic amount of one or more further herbicides.
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Synergistic composition and process for selective weed control
The present invention relates to a synergistic composition comprising a combination of -

herbicidally active substances which is suitable for selective weed control in crops of
useful plants, for example in crops of cereals, sorghum and rice, but in particular in crops

of maize.
The invention also relates to a process and to the use of this novel composition for o B T

controlling weeds in the stated crops.

N -[2-(3,3,3-—TriﬂuorOprOpyl)-phenylsulfonyl]-N‘-(4-methoxy-6-
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mcthyl-1,3‘,5-triazin-2-,-yl)'-urca of the formula I

 CH

...........

CH2CH2CF3 |
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.......
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and agrochemically tolerated salts thereof 'havc provcd\' to be selective hetbiCides égainSt
weeds in crops. - ' ' '

Thc'compound of the formula I and the preparation thereof are described in US-A-4 671
819. ' ' '

Simi'larly, the following compounds are known selective herbicides and some of them are
commercially available:

3,5-dibromo-4-hydroxybenzonitrile (Bromoxynil), disclosed in Pesticide Manual, 8% E¢.

I
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(1987), page 100, The Bniash Crop Protection Council, London;

''''''

2-tert-butylamino-4-chloro-6-ethylamino-1,3,5-tmazine (Terbuthylazine), disclosed in
Pesticide Manual, 8" Ed. (1987), page 778, The British Crop Protection Council, London;

N-[2- (methoxycarbonyl) phenylsulfonyl]-N "-(4, 6-bls-d1ﬂuoromethoxy-pynmldm-Z-yl)-
urea (Primisulfuron), disclosed 1n EP-B 0 084 020;

..........

3,6-dichloro-2-methoxybenzoic aci_d (Dicamba), disclosed in Pesticide Manual, 8th Ed.
(1987), page 251, The Briush Crop Protection Council, London;

- 3-isopropyl-( lH')ébenzo-Z,l ,3-.»thiadiazin-4-_one 2,2%dioxide '(Bemazone), diéclosed in
Pesticide Manual, 8% Ed. (1987), page 63, The British Crop Protection Council, London;
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2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine (Atrazine), disclosed in Pesticide
Manual, 8" Ed. (1987), page 36, The British Crop Protection Council, LOndon;

2-chloro-4-(1-cyano-1-methylethylamino)-6-ethylamino-1 3,5-triazine (Cyanazine), - o EE
. dlSClOSCd in Pest101de Manual 8tlrl Ed (1987) page 198 Thc British Crop PrOtecuon ' i

2-chloro-6’-ethyl-N-(Z-mcthoxy- ] -methylethyl)acet-o-tolmdlde (Metolachlor) dlsclosed t
in Pesticide Manual 8lh Ed. (1987) page 568 The Bnush Crop Protecnon Councﬂ . ‘
. London ' |

y | | _N-[3~d1methylammocarbonyl 2-pyndylsulfonyl]-N’ (4 6-d1methoxypynm1dm -2-yl)urea
~ (Nicosulfuron), dlscloscd in The Agrochemlcals Handbook 2ME(, The Royal Society of
o Chcmlstry 1987 o B o B ' ﬁ

Methyl 3- (4-methoxy-6-methyl-1,3,5-tnazin-2-yl-carbamoylsulfamoyl)thiophene-
2-carboxylate (Thifensulfuron-methyl), disclosed in Pesticide Manual, gth Ed (1991), ‘
' pagc 814 The British Crop Protection Council, London,

\\\\\\\\\
‘‘‘‘‘‘

| '6-chloro-3-phenylpyndazm—4-yl S-octylthlocarbonate (Pyndate) dlsclosed in Pesticide
o Manual 8t Ed. (1987) page 731, The British Crop Protection Council, London;
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N-[2-(2-chloroethoxy)-phenylsulfonyl]-N’-(4-methoxy-6-methyl-1 ,3,5-triazin-2-yl)urea -~ -
(Triasulfuron), disclosed in The Agrochemicals Handbook, 2" Ed., The Royal Society of |
Chemistry 1987; ' . =
(RS)-2-(4-chloro-o-tolyloxy)-propionic acid (MCPP, Mecoprop), disclosed 1n Pesucide
Manual, 8% Ed. (1987), page 522, The British Crop Protection council, London;

N-{2-(2-methoxyethoxy)- phcnylsulfonyl] -N’ (4 6-dimethoxy-1,3, 5 triazin-2-yl)-urea
(Cinosulfuron), dtsclosed in US-A-4 479 8”1 ' '

N-[2-(methoxycarbonyl)-phenylsulfonyl)-N ’-(4,6-dimcthoxy-pyrimidin-2-yl)—urca
(Bensulfuron-methyl), disclosed in The Agrochemicals Handbook, 2" Ed., The Royal
Society of Chemistry 1987; ’ ' ' ) N

3,7-dichloro-8-quinolinecarboxylic acid (Quinclorac), disclosed in The Agrochemicals
Handbook, 2° Ed., The Royal Society of Chemistry 1987; B .

o 2-chloro-2",6"-diethyl-N-(2- pr0p0xyethyl)-acetamhdc (Preulachlor) dlsclosed in Pesuclde
o | ',-Manual 8url Ed. (1987) page 689, The Brmsh CrOp Pmtecuon Councu London
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| '. S 4-chlorobcnzyl dlethyl(thtocarbamate) (T hxobcncarb) dlsclosed n Pesuc1dc Manual ' B
8t Ed. (1987), page 796, The Brmsh Cr0p Protectxon Councxl London ‘

(RS)-2-bromo-3 3-d1mcthyl-N -(1- methyl -1- phcnylcthyl) butyramldc (Bromobunde)

- dxsclosed in Thc A grochermcals Handbook 2nd Ed., The Royal Socwty of Chemlstry

B 7 -(1,3- bcnzothnazol 2-yloxy) N-mcthylacctamhdc (Mefenacm) dlscloscd in Pesticide
Manual 8t Ed. (1987), page 526, The British Crop Protection Council, London;

S-ethyl N,N-hcxamcthylencthiocarbamate (Molinate), discloscd 1In Pesticide Manual,
- 8“‘_ Ed. (1987),page 578, The British Crop Protection Council, London;

3. chloro-5-(4’, 6’-dimcthoxypyrimidin 2’-ylcarbamoylsulfamoyl) l-methylpyrazole-4-
mcthylcarboxylatc (NC-319), dnscloscd in Proceedings of thc Brighton Cr0p-Protccnon
" Confcrcnce Vol. 1, 1991, p 31; '



L1000y

‘WO 93/21772 PCT/EP93/00985

5,7-dimethoxy-N-[2,6-dichloro-3-methyl-phenyl}-1,2,4-triazolo{1,5-a}pyrimidine-2-
sulfonamide (DE-511), disclosed in US-A-4 818 273 (Example No. 89).

It has now been found that the cbmpound of the formula I can be combined in an
advantageous manner with at least one of the herbicidally active compounds disclosed in

the abovementioned publications. Such combinations each have a synergistic

(superadditive) herbicidal effect over and above the purely additive eftect of the respe(:ti\}c
compounds at a given application rate.

*l".‘.

The present invention therefore proposes a novel synergistic composition for selective
weed control comprising, as an active substance, on the one hand

N-[2-(3,3,3-mfluoropropyl)-phenylsulfonyl]-N'-(4-methoxy-6-methyl-1,3, 5 triazin-
2-yl)-urea of the formula | ‘

CHy
O N N ' ‘
! 302—-—- NH=——C NH | 0CH3 |

CH,C H-CF4q

or the agrochemically tolerated salts thereof and, on the other hand, a synergistically
active amount either of the active substance 3,5-dibromo-4-hyd:oxybenzonitrile of the
formula II ' '

. Br

' OH ' CN (I,

¢
' .....

Br i
and/or of the active substance 2-tert-butylamino-4-chloro-6-ethylamino-1,3,5-triazine of | |
the formula III '
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and/or of the acuve subStance N [2 (methoxycarbonyl) phenylsulfonyl]-N (4 0-bis- o
'dlﬂuoromcthoxypynmldm 2-yl)-urea of the formula IV o R - : - - 

| OC'HFZ B
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(Iv),

$0g—— NH——C N " OCHF,

COOCH4

 -"and/o:r';of‘d'\eactive substance 3,6-dichloro-2-methoxybenzoic acid of the formula V

ct OCHj; -
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and/or of the active substance 3-isopropyl-(1H)-benzo-2,1,3-thiadiazin-4-one 2,2-dioxide e
of the formula VI . ‘ . -
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and/or of the active substance 2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine of
the formula VII

N.HCZHS
— N

N /¢ - T (VID,
N - -

NHCH(CH3),

and/or of the active substance 2-chloro-4-(1-cyano-1-methylethylamino)- -
6-ethylamino-1,3,5-triazine of the formula VIII

(VILI),

NHC(C H3)oCN

‘and/or of the aC~tive substance Z'Ch_lo"‘?*G’?e'lhyl-Nf(2-methoxy- 1-methyl- |

ethyl)acet-o-toluidide of the formula IX
o - |

L o CH2CH3 " |
C —— CH,Cl

i - (IX), |

CH— CH,OCH1 -

CHj

CHjy

- and/or of the active substance N- 3-dimethylaminocarbonyl-2-pyndylsulfonyl]-N"-

LI V]
- .
.

Y e -

Fne

. ’ -~
. . !
3 I
K0 -
-
17 « '
‘}&l . e
' > ’
.
. " .
" .o
Cle b .
o 4 + r
(R
i. o
)
»
a
q ' b,
3 '
v Y.,
v _ e .
N 04 .
' .
.
*» Pl
h
‘> '
M
'
J‘ w
. “
" LA '
-
» 1.
' .
.

-
B . .
'
s
t‘ ¥
. . .
a; -". >
' i

‘« N L 3

. L3 ~ *

4,‘ L .‘

.. ‘ . . ’

.

v h | ]

. . % .

' = . 7 ’
L. . 1

'

b a
. s . .

1Y '

4( L}

.. e '

" . . -

. - .. L I -

PR s &

LI E ’ Tt

. |
. ." [

“re e " .

Nt St 1"

oy,
.

P . " P
. l‘l FRUURR .

' =
’ .

PRI

~ L. .

« ' A .

io 3 ! " v

tan %, v

: - .

P, ‘. o,

ot

D K .

1

e, ’,. ' - .

L A 4 f
¥ S
.y W -
e .. -

. P .
LN )

" = & J:\ .

: . .

v . -
Ty
| - .

b s

i ay 4

RSN Pty

. -, .

- I L
Iy o g me
toe } -y v . <-,
FREE.2 RS U T

. "\~.‘ ' I 4 "
LT YL PR T ‘.:
NS -

. 4 N L.

ur . ‘.$N »> T

: ‘t."".u «]

. » - .

e ‘f\'{‘,. .'- -

. B =

. L ..

1(:,‘.5_ CRACY .o
VY oAt 'u. -
SR TC .'4\ e

A Losel .
DA P A AL
1 A ek 2
A ORI
\“.r ek

LS "o

vy \1:"‘

- . '

A ."m et
s ,t [ Y

oA 5 T b~

Poe e,

FAUR S

A

x . . '

S N L -
b,
PR TR YGLR
t - -, ‘_‘_.-..-.. LY

R ) .

. . -

i‘-’ .\:: ¢ ..'.‘. .. | < \
i .}.“ Y ,"\.'

i' R AR
MR (\\..‘ ..

oL 1'..‘\, .
O l‘-.'t‘ P A
. 4."_.;- AL SIS

' T . =
e LT d
Ly el
Tey. d Y el
s;.n\_.-' LI TN
|~.' . j."’. A
. L A T
. . | ]
Y :"’ f."‘- . ,:r "
L -\,’.'\-:"-. ‘\ g :

' N

- ..

Las .\t""r..‘.\

Se v e e P .
- T YV T,
TS TR
- : "'-.‘s"av. T
el
'.\ "\ ‘: . ’ .
M. 2. )

e ALY [
l-o { i" -
* ’,. RIS }4'

- L 1
RN
.. Ne's

PSRN
Pt v
o AORES 1-4
par N LS L
. . -~ -
L. .-,,,'-‘ "
l\ 1.1-1;*‘

LS ;

h
.

H

e

'

& "y,

‘e N v J L I
S5 L R ]
.4 :4 ...} \.q'."\“
H - "
€0 S
[ AR 8
.- Tm S
i'-\': ‘»':’& f-'-*-‘.
., It ST I
- faa g
. - .
=y Ve
\“. jame w0 A
* . vm
#..1 ‘; LI

-l
SUNLTNY S
ot e

\ .
b~

WL .
’>.'f_;\~o,, ML
o .

~
1 ]
" 1
.
Joe '
i e
. . »
" .
. .
: .. . .
|. I.
BN
- 1‘
<
. '
(- -
A o
- - N .
vy u‘
L -
LR SRR N
. -
v s .
- - U, ‘
s .



PCT/EP93/00985

WO 93/21772 2133579

.-7-.

(4,6-dimethoxypynmidin-2-yl)-urea of the formula X

ﬁ

C —— N(CH1),

......

O (X),

N7 T 50,—— NH——C —— NH "OCH;

. 4 .
.......

and/or of the active substance N-[2-(mcrhoxycarbonyl)e3-thi0phcnylsulfohyl]-N’-(4-

H -
1*4 1T U

mcthyl-6-methoxy-_- 1,3,5-trtazin-2-yl)-urea of 't_hc formula XI

and/or of the active substance 6-chloro-3-phenylpyridazin-4-v! S-octylthiocarbonate of the .
formula XI11 - ' - .

Cl

- - Vam Jns e v a
] PR R ro. "y
‘ - P . . .
ar . . . P =
A ‘.’ o - o
- - . . Y L

(XII),
" CH3(CHq)78=—— C ——0

n

and/or of the active substance N-[2-(2-chloroethoxy)-phcnylsulfonyl]—N‘-(4-methoxy-
6-methyl-1,3,5-triazin-2-yl)-urea of the formula XIII e
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. !

.......

. .
........
........



302-“—-‘ NH-— C
OCH,C H2Cl

‘WO 93/21772

and/or of the active substance (RS)-2-(4-chloro-

X1V

and/or of the active substance
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N-g[2-(2-methoxycthoxy)-phcnylsulfonyl]-N '-(4,6-dimethoxy-1 .3,5-
the formula XV

4

-
N_
O
]
olo
N.
L
.,
7

OCH,CH,OCH3;

¥

and/or of the active substance

| I
]
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‘.
- -
s
.
»
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.
v v .

in-2-yl)-urea of the

*

-pymimi

-‘[2-(methoxycarbonyl)-phenylsulfonyl]-N’-(4,6-dimcthoxy

formula XVI
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OCH-
O N7 I | )
SOy—- NH— C «=— NH OCH3

COOCH;3

and/or of the active substance 3 7-dichloro-8-quinolinecarboxylic acid of the formula

XVII

COGH

“ClL
(XVID),

N
=
N CI
and/or of the active substance 2-chloro-2’,6’-diethyl-N-(2-propoxyethyl)jacctanilide of the

formula XVIIT

CHyCHy ||

-~ XV,

- CHyC HyO(C H2)2CH3
CHoCH3 |

~ and/or of the active substance S-4-chlorobenzyl diethylthiocarbamate of the formula XIX

Cl ' C{'{Z ,/0’_ | | (XIX),
S—C |

\
N(CH2CH3)2

“and/or of the active substance (RS)-2-bromo-3,3-dimethyl-N-(1-methyl-1-phenyi-
ethyl)-butyramide of the formula XX . |

""""""

.......
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and/or of the active substance 2-(1,3-benzothiazol-2-yl

formula XXI

and/or of the active substance S-ethyl N,N-hexamethylenethiocarbamate of the formula

- XXII

-and/o f‘of the active substance of the ‘fOrmula XXIII

Cl

S .
ook,
N N

_N
CHjy

0
|

C=0

/

N——C-—-'SC2H5 '

COOCH,

~N

“and/or of the active subtance of the formula XXIV

CH4

0O

oxy)-N-methylacetanilide of the '

OCHj,

SOzNH"CWNH—</ T\
- . =

OCHj

=
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OCH
Cl .N---—-N .\ .
H3C N HSOz——,—l N/* N/ (XXIV).

OCH3

Cl

It is very surprising that the combination of the active substance of the formula I with at
least one of the active substances of the,forrhul_ae IL 1L, TV, V, VI, VI, VI, IX, X, X1,
XII, XIII, X1V, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII or XXIV not only
causes an additive enhancement of the action spectrum with reSpcqtto-the weeds 10 be

controlled, which in principle was to be expected, but achieves a synergistic effect which
extends the activity limits of both the products from two aspects:

On the one hand, the application rates of the individual compounds I and'Il to XXIV can
be reduced while achxevmg a constant good effect. On the other hand, the inventive
‘mixture achlcvcs a hngh degrce of weed control even where the individual compounds of
the mlxture have become completely ineffective in the regxon of very low apphcanon
rates. This results in a substantial broadening of the weed spectrum and an additional
increase in the safcty margin with regard to the crops, as is necessary and desired in the ' ‘
case of an unintentional overdose of active substance. N '.
" The hcrbmde mlxturc according to the invention can advantagcously beusedinalarge o
 number of agronomlcally important weeds, for cxamplc Chenopodmm Polygonum

| Solanum, Amaranthus, Lamium, Ec_hlnochloa, Sagittaria, Ipomoea and Cyperus, in crops,

pre-emergent, in thein'igation water (transplanted rice) and in particular post-emergent.

Corrcspondmg hcrb1c1dc mixtures accordmg to the mvennon can advantageously be used .

for weed control in the followmg Crops: cereals (whcat barley, rye, millet and oats),
sorghum, rice and in particular maize. '

i

The mixture of the compounds of the formulae I and II to XXIV has a synergistic,

.' ::::

sclecnvc herb1c1dal action in each case 1n a w1de mixing range.

....
: . -
!!!!!!

~ The active substance combmanon according to the 1 invention contains an active substance
of thc formula I and at least one of the active substances of the formulae Il to XXIV in any

P e v .
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ratio, as a rule with an excess of one component over the others. Preferred ratios for the
mixture of the active substance of the formula I and at least one of the mixing partners of

the formulae II to XXIV are between 1:0.05 and 1:200 and in particular between 1:0.1 and
1:125.

........
........

Herbicidal compositions which contain, as active substance, on the one hand the
compound of the formula I and on the other hand a synergistic amount of at least one of o Ba

the active substances of the formulae I to XXII, XXIII or XXIV are preferred.
Combinations of the compound of the formula I with the compounds of the formulae 11,
I1L, 1V, XXIII or XXIV have proved very pamcularly effective syncrglstlc active
substance mixtures.

Herbicidal compositions which contain, as active substance, on the one hand the

compound of the formula I and on the other hand a synergistic amount of at least one of
the active substances of the formula XIII, XIV or XX1V are also preferred.

Herbicidal compositions which contain, as active substance, on the one hand the
compound of the formula [ and on the other hand a synergistic amount of at least one of
thc active substances of the formulae XV to XXIII are likewise preferred. . A

' Mi’xtures whic'h cohtain one or two active substances of the formulae II, III IV V, VI,

VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI XXII, XXIII ' E
or XXIV in addition to thc compound of the formula I are of partncular importance. | .

- The appllcanon rate can be varied within wide ranges and depends on the characteristics
of the soil, the method of apphcanon (prc-cmergcnt or post-emergent; seed dressing;
application 1n the seed fun'ow no tillage apphcauon etc), the crop, the weed to be

controlled, the prevailing climatic condmons and other factors detcrmmcd by the method

of application, ime of application and target crop. In general, the active substance mixture

accordmg to the invention can be applied at a rate of 10 to 2000 g of active substance/ha,
in particular 20 to 1000 g of active substance/ha.

‘The herbicidal composition according to the invention which contains a compound of the _
- formula I and a synergistic amount of at least one of the active substances of the formulae
IT to XII, XX and/or XXIV in pamcular of the formulae I to IV, XXIII and/or XXI1V,



. .preparcd in a known manner, for example by thoroughly mixing and/or milling the active

- W
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can advantageously be used for selective weed control 1n maize.

The herbicidal composition according to the invention which contains a compound of the
formula I and a synergistic amount of at least one of the active substances of the formula
X1, XIV or XXIV can advantageously be used for selective weed control in cereals.

The herbicidal composition according to the invention which contains a compound of the
formula I and a synergistic amount of at least one of the active substances of the formulae
XV to XXI1I can advantageously be used for selective weed control 1n rice.

The mixtures of the compound of the formula I'with the compounds of the formulae II to
XXIV are used i in unchanged form, as obtainable from synthesis, or preferably with the
assistants customary in the art of formulation and are therefore processed to give, for
example, emulsifiable concentrates, directly sprayable or dilutable solunons dilute S
~ emulsions, wettable powders, soluble powders, dusts, granules or encapsulations in, for
example, polymeric substar s in a known manncr The apphcanon methods such as
spraying, atormsmg, dusting, wetting, scattcnng or pouring, are chosen, as in the case of _
the type of composition, according to the obJecnves and the prevalhng conditions. i

The formulations, i.e. the compositions or preparations containing the active substances of
the formulae lIand Il to XX1V and, if desired, one or more solid or liquid adjuvants are

.......
......
......

- substanccs with extenders, for example with solvents, solid carriers and, if desired, S
surface-active compounds (surfactants). | . | 32

Suxtable solvents are aromatic hvdrocarbons In pamcular the Cg to Cyp fractions, such as

-mlxturcs of alkylbcnzcncs, e.g. xylcnc rmxtures or alkylated naphthalenes, aliphatic and
,cycloahphauc hydrocarbons, such as parafﬁns, cyclohcxane or tetrahydronaphthalene,
alcohols, such as ethanol, pr0panol or butanol; glycols and ethers and esters thereof, such
as propylene glycol or dipropylene glycol ether, ketones, such as cyclohexanone,
isophorone or diacetone alcohol, strongly polar solvcnts, such as N-methyl-2-pyrrolidone, S
dimethyl sulfoxide or water; vegetable oils and esters thereof, such as rapeseed oil, castor
oil or soybcan oil, and, if desired, also silicone oils. et

As a rule, crushed natural minerals, such as calcite, talc, kaolin, montmorillonite or
attapulgite, are used as solid carriers, for example for dusts and dispersible powders.

.........

''''''''''
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Finely divided silica or finely divided absorptwc polymers can also be added 1n order to

improve the physical properues. Porous typcs for example pumice, brick fragments,

sepiolite or bentonite, are suitable pariiculate, adsorptive carriers for granules, and, for B s

example, calcite or sand are suitable non-sorptive carners. A large number of

] ' ' 1als, 1 ‘ : : ' N

pregranulated inorganic or organic materials, in particular dolomite or comminuted plant S

residues, can also be used. '

Nonionic, cationic and/or anionic surfactants having good cmulsifying, dispersing and

wetting properties are suitable surface-active compounds, depending on the type of acnve

substances of the formulae 1 and 11 to XXIV to be formulated. Surfactants are also

understood as meaning surfactant mixtures. . Lo

Suitable anionic surfactants may be both so-called water-soluble soaps and water-soluble

synthetic surface-active compounds.

Soaps are the alkali metal, alkaline earth metal or substituted or unsubstituted ammonium .
 salts of higher fatty acids (Cy(-Cyy), for example the sodium or potassium salts of oleic or

stearic acid, or of natural fatty acid mixtures which can be obtained, for chmple, from
‘coconut oil or tallow o1l. The s_alts of fatty acids and methyltaurine may also be
mentioned. '

¢ 4 P . .
......

Howcver so-called synthetic surfactants, in particular fatty alcoholsulfonates, fatty
alcohol sulfates, sulfonated benzxmldazolc denvanves or alkyla:ylsulfonatcs are more
frcquently used.

........

......

......
...........
. .

Thc fatty alcohol sulfonates or sulfates are as a rule in the form of alkali metal alkaline
“earth metal or unsubstituted or subsntuted ammonium salts and possess an alkyl radical ’
havmg 81022 C atoms, alkyl also mcludmg the alkyl moncty of acyl radtcals for example
the sodium or calcium salt of hgmnsulfomc acid, of the dodccylsulfunc ester or of a fatty
alcohol sulfate mixture prepared from natural fatty acids. These also include the salts of

the sulfuric esters and sulfonic acids of fatty alcohol/ethylene oxide adducts. The
sulfonated benzimidazole derivatives preferably contain 2 suifonic acid groups and a fatty
acid radical having 8-22 C atoms. Alkylarylsulfonatcs are, for example, the sodium,
calcium or triethanolamine salts of dodecylbenzenesulfomc acid, of

dlbutylnaphthalcnesulfomc acid or of a naphthalenesulfonic acid/formaldehyde
condensate. '

......
------

S PR

- s



. subsmuents at least one alkyl radical havmg 81022 C atoms and, as further substituents,
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Corresponding phosphates, for example salts of the phosphoric ester of a
p-nonylphenol-(4-14)-ethylene oxide adduct or phospholipids are also suitable.

Suitable nonionic surfactants are primarily polyglycol ether derivatives of aliphatic or
cycloaliphatic alcohols, saturatcd or unsaturated fatty acids and alkylphenols, which may
contain 3 to 30 glycol ether groups and 8 to 20 carbon atoms 1n the (aliphatic)

. hydrocarbon radical and 6 to 18 carbon atoms in the alkyl radical of the alkylphenols.

. - s.‘x.

. 3 Sl L I i

. .Q 'n‘.{- T n
- O
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RERER 2wl r
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Further suitable nonionic surfactants are the water-soluble polyethylene oxide adducts
with polypropylene glycol, ethylenediaminOpolyprnpylene glycol and alkylpolypropylene . ' '
glycol having 1 to 10 carbon atoms in the alkyl chain, which adducts contain 20 to 250
ethylene glycol ether- groups and 10 to 100 propylene glycol ether groups. The stated
compounds usually contain 1 to 5 ethylene glycol units per propylene glycol unit. '

i Examples of nonionic surfactants are nonylphenol polyethoxyethanols, castoroil . ._
o polyglycol cther polypropylene/polyethylene oxide adducts,

.mbutylphenoxypolycthoxycthanol polyethylcne glycol and 5 . i
B '_octylphcnoxypolyethoxycthanol ' B ' ~ o

i jFatty csters of polyoxyethylene sorbnan, such as polyoxyethylcnesorbxtan tnoleate are S
~ also suitable. ' , . - _ . ‘

N

The cationic surfactants are 1n pamcular quatemary ammomum salts Wthh contain, as N

. -
...........

o lower alkyl bcnzyl or lower hydroxyalkyl radlcals, cach of whxch may be halogenated.
.Thc salts are prcferably m the form of halides, mcthylsulfates or ethylsulfatcs for cxample

R stearyltnmcthylammomum chlondc or bcnzyldl-(Z-chlorocthyl)-cthylammomum bromide.
The surfactants customary in the art of formulation, which may also be used in the
compositions according to the invention, are described, inter alia, in the following B
o publications: - . ~ | ' | - S

"Mc Cutcheon’s Detcrgents and Emulsxﬁcrs Annual”, Mc Publishing Corp Glen Rock,
New Jerscy, 1988. ' | ‘ -

- M and J. Ash, "Encyc10pcd1a of Surfactants" Vol. I [II Chemical Publlshmg Co., New

ssssss

- - &
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York, 1980-1981.
- Dr. Helmut Stache "Tensnd-Taschenbuch" Carl Hanser Verlag, Mumch/Vlcnna 1981.

The herbicidal preparations contain, as a rule, 0.1 to 99%, in particular 0.1 to 95%, of

active substance mixture comprising the compound of the formula I with the compounds O
of the formulae II to XXIV, 1 to 99% of a solid or liquid adjuvant and O to 25%, 1n
particular 0.1 to 25%, of a surfactant. ‘

. ..-.:' s"‘."..'{‘
O R

SN Yy
AL R s

While concentrated compositions are preferred as commercial products, the end user
generally uses dilute compositions.

The compositions can also contain further adjuvants, such as stabilisers, for example
vcgetable oils which may be epoxidised (epoxidised coconut oil, rapesccd oil or soybean

oil), antifoams, for example silicone oil, preservatives, viscosity regulators, binders,

.
......

tackifiers and fertilisers or other active substances for achieving special effects.

Preferred formulations have in particular the following compositions: - s
(% = percent by weight)

Emulsifiable concentrates: . R
Active substance mixture: ' 110 90%, preferably 5 to 20% «
e Sutfactant: - 1 to 30%, preferably 10 to 20% e
Liquid carrier:  51t094%, preferably 70 to 85% . L
Active substance mixture: 0.1 to 10%, preferably 0.1 to 1% '
“Solid carrier: , - 99.9 to 90%, preferably 99.9 to 99% |

Suspensior concentrates: - . ~ '
Active substance mixture: 5 to 75%, preferably 10 to 50%

- Water: 94 to 24%, preferably 88 to 30% |
Surfactant: 1 t0 40%, preferably 2 to 30% . |
Wettable powders: _ . '
Active substance mixture: 0.5 to 90%, preferably 1 10 80% '
Surfactant: ' 0.5 to 20%, preferably 1 to 15%
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Solid carrier:

Granules:
Active substance mixture:

Solid carrier:

z 12 3 57 |

17 -

5 10 95%, preferably 15 to 90%

0.5 to 30%, preferably 3 to 15%
99.5 to 70%, preferably 97 to 85%

The examples which follow illustrate the invention further without restricting it.

1. Formulation examples

Mixtures of the compounds of the formulae I and Il to'XXI‘V (% = percent by weight)

F1. Wettable powder
Mixture of active substance

of the formula I with at
least one of the active
subsmnccs of the formulae
11 1o XXIV
, Sodium ligninsulfonate
o Sodium lauryl sulfate
< ..?Sodmm dnsobutyl- -
' '.naphthal.enesulfonatc
: Octylphenol polyethylene
glycol ether (7-8 mol of EO)
Finely divided silica .
Kaolin '

g -The acuve substance mixture is mlxed well with the ad]uvants and thoroughly milled 1n a

suitable mill. Wettable powders Wthh can be diluted with water to give suspcnsxons of
‘any desired concentration are obtained.

F2. Emulsion concentrate
Mixture"of active substance
of the formula I with at
least one of the active
substances of the formulae

a) - b) c) : d)

10%  20% 5%  30%
5% 5% 3% | - 5%

- 6% - 6%
- . 2% . o 2%

5%  21% %  21%
6% - @ 61% -

PCT/EP93/00985

W ‘..l'-' A ")

. :
qqqqqqqqqqq

.
‘‘‘‘‘‘‘

-------

o, Y



WO 93/21772 2P K DERY PCT/EP93/00985

1, .

.........

- 18 -

I to XXIV 5% . 5% 12%
Octylphenol polyethylene o o . SO
glycol ether (4-5 mol of EO) T 3% 3% 3% ‘
Calcium dodecylbenzene- .
sulfonate 3% 3% 2% _
Castor oil polyglycol ether - | _ . '
(36 mol of EO) 4% 4% 4% . ,
Cyclohexanone ' ' 30% 30% 31%
Xylene mixture ' 50% 35% 35% . , |

. .
.
........

Emulsions of any desired concentration can be prepared from these concentrates by
dilution with water. '

F3. Dusts _ ) .
Mixture of active substance | | ' S
of the formula I with at - o . ’ ' - o ,
least one Of the active | . e L
substances of the formulae , . o ' - S e
CMwXXiv 2% 4% 2% 4%
Tale - 3% 4% 4% 8% N
Kaolin 5%  92% 04%  88%

Ready-to-use dusts are obtained by mixing the active substance mixture with the carrier . \\
and milling the mixture in a suitable mill. ' o B
F4. Extruder granules b o -
Mixture of active substance | ' ' '
of the formula I with at

least one of the active

substances of the formulae |

I to XXIV 5% 3% 5%

Sodium ligninsulfonate 2% 2% 2%

Carboxymethylcellulose 1% 1% 1%

Kaolin o 87%  87% 7%

The active substance mixture is mixed with the adjuvants, milled, and moistened with
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water. This mixture is extruded and then dried in an air current.

F5. Coated granules a) b) | 5
Mixture of active substance
of the formula I with at
least one of the active
substances of the formulae
11 to XXIV 1.5% 3%
Polyethylene glycol (MW 200) 3% 3%
Kaolin 94% 89%
The finely milled active substance mixture is uniformly applied, in a mixer, to the kaolin
moistened with poiyethylene glycol. Dust-free coated granules are obtained in this
manner. ' '
F6. Suspension concentrate ' a) b) : !
Mixture of active substance . '
of the formula I with at ' -
least one of the active | - ' ' .
substances of the formulae - _ ;
o XXIV 20%  20%
Ethylene glycol 0% 10%
Nony‘lph_cnol polycthylenc | '
.glyCol ether (15 mol of EO) 6% - 6% 5
Sodium ligninsulfonate O 10%  10% _ ‘ e
Carboxymethylcellulose _ | 1% 1% .
37% aqueous formaldehyde o -
solution . - 02%  0.2% %
- Silicone oil in the form of | |
a 75% aqueous emulsion -  0.8% 0.8%
Water - 32% 12% i
o

The finely milled active substance mixture is thoroughly mixed with the adjuvants. A
suspension concentrate from which suspensions of any desired concentration can be
prepared by dilution with water are obtained in this manner.
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It is often more practical to formulate the active substance of the formula I and the mixing S
partners of the formulae 11 to XXIV individually and then to combine them in the desired |

‘‘‘‘‘‘‘
] o

ratio as a tank mix in water shortly before application in the applicator.

: _'¢.~v . : - !
. a -‘sl . "
' .
v " ’.“ .‘- . "'1
N 0y,

2. Biological examples

A synergistic effect is present whenever the action of the active substance combination '
comprising the compound of the formula I and at least one of the compounds of the
formulae Il to XXIV 1s greater than the sum of the actions of the individual active : .'
“substances applied. B - o ,

The expected herbicidal action Ae for a given combination of at least two hcrbiCidcs can’ , “‘
bc calculated as follows (cf. COLBY, S.R., "Calculatmg synergistic and antagomsnc
response of herbicide combinations”, ‘Weeds 15, pages 20- 22 1967):
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X = Percent inhibition of growth on treatment with the compound of the formula I at an
~ application rate of p kg per hectare in comparison with the untreated control (=0%). b
'Y = Percent hcrblcxdal action on treatment with at least one compound of the formulae Il

to XXIV at an apphcanon rate of q kg per hectare in companson with the untreated
control. '

Ae = Expected hcrblmdal action (percent inhibition of growth in comparison with the
untreated control) after trcatment with the compounds of the formulae I and IT to XXIV at
an apphcanon rate of p + q kg of active substance per hectare.

If the action actually observed is greater than the expected value Ae, a synergistic effect 1s
present.

The synergistic cffcct, of the combinations of the active substance of the formula I with the
active substances of the formulae II to XXIV is demonstrated in the following examples.
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Example B1: Description of test for postemergent application:

The seeds of the test plants are sown in plastic pots, which contain 0.5 | of stcnllscd field

scil, in a greenhouse. After emergence, the plants are sprayed with an aqueous dlspcrsmn
of the active substance combination when they have developed 2 or 3 leaves. The

apphcanon rate of active substance is adjusted by suitable dilution of the concentrate. o
3 ml of dispersion, prepared from an emulsion concentrate (Example F2), are sprayed per |
m2. The test plants are further cuitivated in the greenhouse and watercd daily.

- v -
.1..‘§‘." 0

After 3 weeks, thc herbicidal action is rated in companson with an untreated control

group. The percentage inhibition of growth in comparison with the untreatcd control 15 ‘
rccordcd The following linear scale is used as a basis: f . - .

100% = plants dead _ :
50% = average action
0% = l-ikc' u"ﬂ'ca‘.cd control | | . |

- -ExamgleBz: Synergistic herbicidal action for paddy: =
The test plants are sown in, Or transplantcd into, plasuc troughs which contain moist
sterilised field soil. Three days after sowing, the water level is raised above the level of the
soil surface (2 cm) and the active substances are appllcd into the accumulated water. The |
. apphcanon rate of the active substances is adjusted by suitable dllunon of the concentrate, W
. prcparcd from an emulsxon concentrate (Example F2), with water. The test plants are

| ‘_furthcr culnvatcd in the grcenhouse wnh daily watcrmg and under opumum growth
- conditions, i.e. at 25- 30°C.

. & |'-;“u

. . ‘
. R
_______

......
....

.........

Aftcr 3 weeks, the hcrbncldal action is rated in comparison with an untreated control
group The percentagc reduction of the biomass in comparison with the untreated control
is recorded. The following linear scale is used as a basis:

!!!!!
.

100 % = plants dead
50 % = average acuon
0 % = like untreated control

The results of the comparison are recorded in Tables 1, 2 and 3, together with the expected'
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values Ae calculated using the Colby formula. The formula numbers of the particular ,
active substances used, the application rates thereof {g of active substance/ha] and the

weeds tested are shown. ' S

e

--------
T I

The tables relate specifically to the following':\' : ' | i
Table 1: Tésts in maize with Chenopodium polyspermum, Polygonum convolvulus, | "
Amaranthus retroflexus, Solanum nigrum and Ipomoea purpurea by the postemergence
methOd; RN
Table 2: Tests in cereals with Chenopodium album and Lamium purpureum by the
postemergence method; , S -~
Table 3: Tests in rice with Echinochloa crus-galli, Sagittaria pygmaea and Cyperus 4'“
serotinus by application in the irrigation water (transplanted rice). .
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AR PR
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Tabelle 3 L " ’
 Weed:
Comp. No. Application rate Echinochloa Ae '
| g of active crus-gall [expected
substance/ha] [%] value]
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XVI
I+ XVI

XX
[+ XX

The same results are obtained when the test substances of the formulae | and 11 to XXIV .
are formulated according to Examples F1 and F3 to F6. o
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CLAIMS:
1. A herbicidal composition comprising (1) N-[2-

(3,3,3-trifluoropropyl) -phenylsulfonyl] -N'- (4-methoxy-6-
formula I

methyl-1,3,5-triazin-2-yl) -urea of the

- CH
N)\N
g NN
\
X S0,—NH—C—N = N 0CHs;
CH,CH,CF5 (1)

or an agrochemically tolerated salt thereo:

-
—

synergistic amount of one or more o:

10
a) 3,5-dibromo-4-hydroxybenzonitrile of the formula II
Br
S
Br (II) ;
15 b) 2-tert-butylamino-4-chloro-6-ethylamino-1,3,5-triazine of
the formula III
NHC5H:
N
7\
AR
CH3 ):N
CHy——?"-NH
20 CH3 (III) ;

N-[2- (methoxycarbonyl) -phenylsulfonyl] -N’-(4,6-bis-
formula IV

C)
difluoromethoxypyrimidin-2-vl) -urea of the
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30041-58
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OCHF,
aUnpe
X SOy—NH—lL—NH///A\N OCHF,
COOCH;

(IV) ;

5 d) 3,6-dichloro-2-methoxybenzoic acid of the formula V

C1 0CH;

\
<\—/ COOH

Cl (V) ;

e) 3-1sopropyl-(1H)-benzo-2,1,3-thiadiazin-4-one 2,2-dioxide

10 of the formula VI

(VI) ;

£) 2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine of

15 the formula VII

NHCHe
>:N
N Cl
/)
\ N
NHCH (CH3) (VIT) ;

g) 2-chloro-4-(l-cyano-l-methylethylamino)-6-ethylamino-

*

20 1,3,5-triazine of the formula VIII

NHC-H.
N
/
¢ Y1
N

NHC (CH3) >CN
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h) 2-chloro-6’-ethyl-N- (2-methoxy-1-methyl-ethyl)acet-o-

toluidide of the formula IX

0
CH>CH; I‘
C—CH>C1
I
L AN
; CH—CH>0CH;3
CHs3 L
: (IX) ;
i) N-[3-dimethylaminocarbonyl-2-pyridylsulfonyl]-N’-(4,6-
dimethoxypyrimidin-2-yl) -urea of the formula X
0
| OCH3
C—N(CH3) 5 PY
10
= ~
S L
N S0,—NH——C—NH~ N~ D0CHs;
(X) ;
j) N-[2- (methoxycarbonyl)-3-thiophenylsulfonyl] -N’- (4-
methyl-6-methoxy-1,3,5-tri1iazin-2-yl) -urea of the formula XI
15 OCH3y

N%kN

I
l
7 ) “NH ONHT SN CH;

5
COOCH;3 (XI) ;

k) 6-chloro-3-phenylpyridazin-4-yl S-octylthiocarbonate of

20 the formula XIT

Cl N,
|
\
]
CH3 (CH5) 75—C—0
! X (XII)
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1) N-[2-(2-chlorocethoxy)-phenylsulfonyl]-N’- (4-methoxy-6-

methyl-1,3,5-triazin-2-yl)-urea of the formula XIII

CHs;
N‘JL\N
g RENEN
X
> X S0,—NH—C i N ~OCH;
OCH>CH»C1 (XIII) ;

m) (RS)-2-(4-chloro-o-tolyloxy)-propionic acid of the
formula XIV

CH;

/
W,
L0 - CH—CH;
/

COOH (XIV) ;

n) N-[2-(2-methoxyethoxy) -phenylsulfonyl]-N’'-(4,6-dimethoxy-

F

1,3,5-triazin-2-yl)-urea of the

"ormula XV

| —N

OCHs

N
15 Z 5 I
- | NI

S0,—NH—C—NH
OCH,CH>0CH;

OCH;

(XV) ;

o) N-[2-(methoxycarbonyl)-phenylsulfonyl]-N’'-(4,6-dimethoxy-

pyrimidin-2-yl) -urea of the formula XVI

20 OCH;
4¢ﬁ\T 5 N~ |
‘ |s N
A S0,—NH—C—N i N “0CH;
COOCH;

(XVI) ;
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p) 3,7-dichloro-8-quinolinecarboxylic acid of the formula

XVII

COOH

ClL N

]

\\4%i\\4¢
Q§b//Q§L//\\C1
5 (XVII) ;

TN

q) 2-chloro-2',6’-diethyl-N- (2-propoxyethyl) -acetanilide o:
the ftormula XVIII

CHICH: ﬁ
C—CH-C1
L
AN
— CH>CH,O (CH,) 5CH3
CH>CH3

10

(XVIII) ;

r) S-4-chlorobenzyl diethylthiocarbamate of the formula XIX

C1 <i“m>>—CH2 0
— s—7
\

N(CH,CH3)

(XIX) ;

15 s) (RS)-2-bromo-3,3-dimethyl-N-(l-methyl-1-phenyl-ethyl) -
pbutyramide of the formula XX

CHy ——

()
O:if/ éH3\\ //
\kH
cHy—c. B
/ "CH3
20 CHs (XX) ;

gre—

t) 2-(1,3-benzothiazol-2-yloxy)-N-methylacetanilide of the

formula XXIT
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N
N\
| )—0-CH,
CH;

_—N
&
L (XXTI) ;

grian

5 u) S-ethyl N,N-hexamethylenethiocarbamate of the formula

XXII
0
< Nl
N—C—SC>Hs
~ (XXIT) ;
v) a compound of the formula XXIII
10 Cl COOCH3
OCH;
. 1 /o N\
l?l SO,NH c---—-NH—<
CHs N—
0CH;

(XXIII); and

w) a compound of the formula XXIV

- OCH;

C1 N~w-N/l*>
|
= Z SN SN SNocHS

Q§b//\\CI

(XX1IV) ;

wherein the mixing ratio of (1) to (ii) is 1:0.05 to 1:200.

20 2. A herbicidal composition according to claim 1,

comprising the compound of formula I or the salt thereof and

a synergistic amount of at least one compound selected from
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25
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the compounds of formulae II, III, IV, VvV, VI, VII, VIII, IX,

X, XI, XII, XXIII and XXIV.

3. A herbicidal composition according to claim 1,

comprising the compound of the formula I or the salt thereof

and a synergistic amount of at least one compound selected

from the compounds of formulae II, III, IV, XXIII and XXIV.

4 . A herbicidal composition according to claim 1,

comprising the compound of formula I or the salt thereof and

a synergistic amount of at least one compound selected from

the compounds of the formulae XIII, XIV and XXIV.

5. A herbicidal composition according to claim 1,
comprising the compound of formula I or the salt thereof and
a synergistic amount of at least one compound selected from

the compounds of the formulae XV, XVI, XVII, XVIII, XIX, XX,
XXI, XXII and XXTIITI.

6 . A herbicidal composition according to claim 1,
comprising the compound of formula I or the salt thereof and
a synergistic amount of one or two compounds selected from
the compounds of the formulae II, III, IV, VvV, VI, VII, VIII,
11X, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX,

XXI, XXII, XXIII and XXIV.

7 . A herbicidal composition according to any one of

claims 1 to 6, wherein, the mixing ratio of (i) to (ii) is

1:0.1 to 1:125.

8. A process for controlling undesired plant growth
1n crops of useful plants, wherein a herbicidal amount of a
composition according to any one of claims 1 to 7, is

allowed to act on the crop plant or the habitat thereof.
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A process according to claim 8, for controlling

cereals, rice and

9.
weeds 1n crops selected from sorghum,

malize.
wherein the crop

10. A process according to claim 9,

5 1s malize.
A process according to claim 8, wherein the crops

11.
of useful plants are treated with the composition in
application rates which correspond to a total amount of 0.01

the composition per hectare.

to 2 kg of component (11) of

wherein the total

10 12. A process according to claim 11,
1s from 0.02 to 1 kg per hectare.

amount of component (i11)

The use of an effective amount of a composition

13.

according to any one of claims 1 to 7, for selective weed

sorghum, cereals and

control 1n a crop selected from maize,

15 rice.

fective amount of a composition

14 . The use of an ef:

according to claim 2 or 3, weed control 1n

for selective

malze.
The use of an effective amount of a composition

15.
20 according to claim 4, for selective weed

control 1n cereals.

The use of an effective amount of a composition

16.

according to claim 5,

for selective weed control in rice.
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