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(57) Abrégée/Abstract:

The present invention provides cereal selective herbicidal compositions comprising a herbicidally acceptable carrier and/or
surfactant and, as active ingredient, herbicidally effective amount of at least one 6-phenoxypyrid-2-ylcarboxamide of formula (l) (see
formula |) and at least one additional herbicidal compound selected from the group consisting of flufenacet and carfentrazone-
ethyl. Also provided Is a method for the control of undesirable plants such as Setaria viridis, Alopecurus myosuroides, Poa annua,
Stellaria media, Lamium purpureum, Galium aparine, Veronica hederaefolia, Papaver rhoeas and Matricaria inodora which
comprises applying to the plants of their locus a herbicidally effective amount of saild compositions. The compositions have been
found to possess synergistic properties.
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ABSTRACT

The present invention provides cereal selective herbicidal compOsitions comprising
a herbicidally acceptable carrier and/or surfactant and, as active ingredient,

herbicidally effective amount of at least one 6-phenoxypyrid-2-ylcarboxamide of

formula ()

and at least one additional herbicidal compound selected from the group consisting
of flufenacet and carfentrazone-ethyl. Also provided is a method for the control of
undesirable plants such as Setaria viridis, Alopecurus myosuroides, Poa annua,

Stellaria media, Lamium purpureum, Galium aparine, Veronica hederaefolia,

Papaver rhoeas and Matricaria inodora which comprises applying to the plants of

their locus a herbicidally effective amount of said compositions. The compositions

have been found to possess synergistic properties.
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SYNERGISTIC HERBICIDAL MIXTURES COMPRISING A
6-PHENOXYPYRID-2-YLCARBOXAMIDE

The present application is a division of Canadian application n°® 2,404,353 filed
on April 4, 2001.

Herbicidal 6-phenoxypyrid-2-ylcarboxamides such as those dis-
closed U.S. Patent 5,294,597 display excellent herbicidal perfor-
mance, in particular against broad-leaved weeds in crops such as
cereal crops. However, when used as the sole active ingredient,
the 6-phenoxypyrid~2-vlcarboxamides do not always achieve effec-
tive control of the full spectrum of weed species encountered in
commercial agronomic applications, in conjunction with reliable
selectivity for the crop species. Such gaps in the spectrum of
control can be overcome by co-treatment with another herbicide
known to be effective against the relevant weed species. The com-
bined use of these 6-phenoxypyrid-2-ylcarboxamides with special
further and other herbicides has been described in U.S. Patent
5,674,807.

Therefore it is an object of this invention to provide further
herbicidal combinations which exhibit a good herbicidal action
exceeding the activity of one active ingredient alone, 1in par-
ticular in cereal crops.

It is another object of this invention to provide methodes for
controlling undesired vegatation, in particular dicotyledonous
weeds, using the herbicidal combinations. It is a further object
of this invention to provide the method of use of the herbicidal

corbinations for controlling undesired vegetation, 1n particular
in cereal crops, and in particular against dicotyledonous weeds.

In accordance with the invention as broadly disclosed, the above object is
achieved by herbicidal compositions which comprise an agriculturally

acceptable carrier and a herbicidally effective amount of a combination of

at least one 6-phenoxypyrid-2-ylcarboxamide of formula |
Rl
AN
(X) | 1’
~ N
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wherein

Ry represents a hydrogen or halogen atom or an alkyl or alkoxy
group;

R, represents a hydrogen atom or an alkyl group;

X each independently represents a halogen atom or an optionally

substituted alkyl or alkoxy group or an alkenyloxy, cyano,
carboxy, alkoxycarbonyl, (alkylthio)carbonyl, alkylcarbonyl,

amido, alkylamido, dialkylamido, nitro, alkylthio, haloalkyl-

thio, alkenylthio, alkynylthio, alkylsulphinyl, alkylsulpho-
nyl, alkyloximinoalkyl or alkenyloximinoalkyl group; |

m represents 0 or an integer from 1 to 5;

Y each independently represents a halogen atom or an alkyl,
nitro, cyano, haloalkyl, alkoxy or haloalkoxy group;

n represents 0 or an integer from 1 to 5, and
at least one additional herbicidal compound selected from the

group consisting of flufenacet, cinideon-ethyl and carfentrazone-
ethyl.

The invention as claimed however excludes cinidon-ethyl as said additional

herbicidal compound.

The present invention also provides a method for controlling
undesirable plant species comprising application of said composi-
tions. In the method of this invention, these compounds may be
applied separately or together, in herbicidally effective
amounts, and in the presence of a crop, preferably a cereal crop,
such as wheat.

Although 6-phenoxypyrid-2-vlcarboxamides such as those disclosed
in U.S. Patent 5,294,597 display excellent herbicidal perfor-

mance, when used as the sole active ingredient, they do not al-
ways achieve effective control of the full spectrum of weed

-species encountered in commercial agronomic applications, in con-

junction with reliable selectivity for the crop species.

It has now been found that combinations comprising a 6-phenoxypy-
rid-2-yvlcarboxamide of formula I

L e T
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10 wherain R;, Ry, X, Y, m and n are deifined as above,

with at leastc one additional herbicidal compound selectad from
the group of flufenace:z, cinidon-ecnyl or cartentrazone-ethyl
provide synergisric control of troublesome broad-leaved weeds and

15 annual grasses, especially such as Setaria viridis, Alopecurus
myosuroides, Poa annua, Sctellaria medla, Lamium purpureum, Galium
aparine, Varonica hederaefolia, Papaver rhoceas and Matricaria in-
odora. Thaz is, applicacion of the combinacion oI the invextion
gives a mutual reinforcing action such that the application races

20 of cna individual herbicidal component can be reduced and still
the same herbicidal effect is achieved r, alternatively, the
applicacion of the combination of herbicidal components demon-
stratas a greater herbicidal effect than expected from the effect
of cthe application of the individual herbicidal components when

25 applied singly atc the rate at which they are present in the com-
binacion (synergiscic effect).

In rhe specification and claims, alkyl groups, unless ocherwise
specified, may be linear or branched and mey contain up to 12,

30 preferably 1 zo 4, carbon atoms. The alkenyl or alkynyl portion
of an alkynyloxy, alkenvylthio or alkynvlchio group, unless other-
wise specified, may be linear or branched and may contain up to
12, preifasrably 2 to 4, carbon acoms. Examples 0fi such groups are
methyl, ethyil, propyl, vinyl, allyl, isopropyl, butyl, isobutyl

35 and terciary-butyl groups. The alkyl vortion of a haloalkyl,
naloalkoxy, alkylthio, haloalkylthio, alkoxy, alkoxycarbonvl,
(alkylthio)carbonyl, alkylamido, dialkylamido, alkylsulfinyl or
alkvlsulfonyl group sultably has Zrom 1 to 4 carbon atoms, pre-
farably 1 or 2 carbon atoms. The number of carbon atoms in the

40 alkyloximinoalkyl or alkenyloximinoalkyl groups is up to 6, pre-
terably unp 20 4, 2.g. 2-methoximinoethyl, 2-methoximinoproyl or
2-ernoximinopropyl.

“¥alogen” means 3 tluorine, chlorine, bromine or iodine artom,
45 prelerably fluorine, chlorine or bromine. Haloalkyl, haloalkyl-
thio and haloalkoxy are preterably mono-, di- or c=rifluoroalkvl,



e AT e T e WM VARAS Y BV L AV e B A et e e o B R W At NS L AN -- - - O R . e —

CA 02654705 2009-02-09

WO 01/74157 | PCT/EP01/03833

10

15

25

30

35

40

45

-alkylthio and -aikoxy, especi rifluorometayl, diZluoro-
maz-hoxy, trifluorometnaylz-nio ancd trifluoromezlioxXy.

Wnan any groups are designated z2s
rha subscituane
1o

peing optionally subs=zituced,

g ionally present may be any of
se customarily employed in tn2 modification aand/or develooment
pesticicdal compounds and are 2specially substituents that
maintain or enhance the herbicidz2l activity associated withh tne
compouncs of the prasen:z invencion, or inZluence pearsiscence oL

Cl
oOf

action, soil or plant penactraticn, oOr ary other desirable prop-
ercy of sucn herbicidal compounds. There may pe one Or more oOf
~ha same or different substicuen:cs present in each part oi the
molacules. In relacion to moletias derirec above as comprising
optionally substicuted alkyl- ané alkoxy groups, specilric
axamplas of such substituents include phanyl, halogen atoms,
nitro, cveno, nvdroxyl, Ci:..—-alkoxy, Ci-gj—-naloalxoxy and
C:_g-alkoxycarbonyl groups.

A prefers embodiment ¢f the invention provides herbicidal com-
positions which comprise an agriculturally accepcable carrier and
a nerbicidally effective amount Of & combination of at least are
6-pnenoxyoyricd-2-vicarboxamide o2 Zormula I and at leastc flufe-
nacet as addicional herbicidal compounda.

A further preferred smbodiment oI the invention provides herbici-
dal compositions which comprise an agriculcturally acceptable
carrisr and a herbicidally effective amount OLf a combination of
at least ona &-phenoxypyrid-2-ylcarboxamicde of formula I and at
laast carfentcrazone-ethyl as adéditional harbicidal compound.

A further preferrad ambodiment of the invention provides herbici -
dial compositions which comprise an agriculturally acceptable
carrier and a herbicidally effec:tivae amount of a combination of
at least one 6-phenoxypvyrid-2-ylcarboxymide of formula I and at
laast cinidoh*ethyl.

r
1

h

Prefarred compounds Lor use as o-phenoxypyrid-2-vlicarboxamides
according to the invention are compounds of Zormula I, whereain

Ry representis a nydrogen atom or a Cy_g~alkoxy group;
R, reprasents a nvdrogen atom;
X represancs a 2alogen atom or a Cy.y4-nhaloalkyl group;

m reapresants an inzegar from 1 co 3, in particular 1;
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anrasants praferably a halogen

1-3-naloalkyl group;

n represancs an inceger from 1

Especially preferred compounds £or use as 6-paenoxypyrid-2-ylcar-

poxamides accordéding to the inventiorn are tae compounds o Zormula

1A,
AN R '
Iu
2 N
e |
F3C O N
IA o v

in parciculiar N-(4-f1
pnenoxy) -pyrid-2

uorophenyl) -6~ (-3-trifivoromechyl-
-ylcarboxamide coded picolinaten.

A preferred embodiment of the prasent invention provides a herbi-
composicion which comprises an agriculcurally accepctabla
carri=sr and a nerbicidally effective amount of a combinacion of
picolinaren and flufenacex.

A further preferrad embodiment of the present invention provides
a herbicidal composition which comprises an agriculturally accep-
rable carrisr and a herbicidally effective amount of a combina-
rion of picolinafen and cinidon-ethyl.

A further preferrad embodiment of tihe present invention provides
a herbicidal composition which comprises an agriculcurally accep-
rable carrier and a herbicidally effective amount of a combina-
rion of picolirafen and carientrazone-ethyl.

Flufenacet is the proposed common name Of N-(4-£luorophe-

nyl) -N-{l-mechylethyl) -2~-{[5-{ctrifluoromethyl)-1,3,4- thiadiazol-
-ylloxy}acetamide, which is disclosed for example 1in OU.S.
5,090,991

Pactentc

Cinidon-ethyl i common rame o0f ethyl (Z)-2-chloro-3-

S
[2-chloro-5-(1,3-dioxo-4,5,6,7-tecrahvdroisoincol-2-yl) -phenyl) -
acrylacte, which is disc1osed for example by X. Grossmann, k.
Schiffer, Pestic. Sci. (1999), 55(7), 687-635. CODEN: 25SC3G

TSSN: 0031-613X.
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Carfantrazona-exzryl is tha common nam=2 oI etniyl (RS)-2-chloro-

3-(2-chloro-S-(4-cdifluorometchnyl-4, 5-dihvdro-3-mechyl-5-0x0o-14-
1,2,4-z-iazol-1-yl)~-4~-fluorophenvljoropionata, wnich is raported
hy W. A. Van Saun et &l, Proc Br. Crop. Proc. ConiI., Weeds, 18993,
1, 19

Tha pactern OF persisczence of the compounds of formula I is such
that the combined treacmenc accorcéing cto ctha prasent invention
can be attained either oy the application 0f & preparad mixture
as delined above, or by time separated application of separate
formula-ions. Hence, in anozher preferresd embodiment, tne preasen
invention providas a method for controlling the growrth of weeds
ac a crop locus which comprises applying to the locus a compound
of formula I =5 defired above and a second component selected
from the group consisting of flufenacet, cinidon-ethyl and car-
fencrazone-athyl and mixtures thereof.

-~

Tha treatmentc according to the invention may be ussd to conirol a
proad spectrum of weed species in crops, particularly cereal '
crops such as in wheat, barley, rice and maize, by pre- or post-
emargence treatment, iacluding both early and late post-emerg-
ence. The combined use described above oififers both foliar and re-
sidual activicv. |

By the term "pre-smergence application” is meant application to
the soil in wh

ich -“he weed seeds or seedlings are present befqQre
erergence of the

weeds abovae the surface of the soil. By the term
"post~emergence application” is meant application to the aerial
or exposed portions of the weeds which have emerged above the
surface of the soil. It will be appreciaced thac application ac-
cording zo tha mechod may ba tfrom pre- to post-weed emergence,
and from pre-crop emergence to post-crop emergence. I one of the
active ingredienzs or the composition of the active ingredients
is less well to.erated by cercain crop plants, application tech-
niques may be employed in which the herbicidial composition is
sprayed, with the aid of the spraying equipment, 1in such a way
that the leaves of the sensitiva crop plants come irto as little
contact as possible, if any, with ten active ingredient(s), whila
the latter reach the lleaves of undesired plants which grow un-
derneath, or the naked surZace {(post directed, lay-by). By the
cerm "foliar activity” is meant herbicidal activity obtaired by
applicazion o the aerial or axposed portions of the wsaeds which
hrave =2merged apove the surface of the soil. By the zerm “residual
C:ivity” is mean:- herbicidal activity obtained some time aZter
application to the soil wherebpy seedlings present at the time ot
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application or which germinaza subsa2cuan: ©o application ars
controlled.
Weeds tnat may pbe controlled oy the practice of the prasen:s in-

vencion include:

Agrostis scolonifera
Alopecurus myosuroides.
Antnemis arvansis
Apera spica-ventl
Aphanes arvensis
Arenaria seryllirfclia
Atriplex pacula

Avana ratua

Bromus scerilis
Capsella pursa-pastoris

Lolium perenns
Macricaria i1ncdora
Matricaria macricoides
Montia perrfoliata
Myosctls arvensis
Papaver raoeas
Phalaris minor
Pnalaris paradoxa

Poa annua

Poa crivialls

Centaurea cyanus Polygonum aviculare
Cerastes holostesoides Polyvgonum convolvulus
Chenopodium album Polvygonum lapachifolium
Chrysantemum segetum Portulaca oleracea

Cirsium arvense
Fleusine 1indica
EUphorbia ireliosccpia
Fumaria ofricipalis
Galeopsis tetrahlt
Galium aparine
Geranium dissectum
Lamium amplexicaule
Lamium purpureum.

Raphanus raphanlistrum
Senecia wvulgarls
Setaria viridls
Silena vulgaris
Spergula arvensils
Stellaria media
Thlaspl arvense

Yercnlca hederaerfolia

Vercnica persica

Legousia hybrida Viola arvens:is

The necessary applicazion rate of acrive ingreadient composition
withour formulation auxiliaries, depends on the composition ot
the plant stand, on the development stage of the plants, on the
climatic conditions at the site of action, and on tihe applicacion
rechnique. In general, the application rate of the active inge-
dients togethar i1s from 0.00L co 10 kg a.I./ha; preferably from
0.00Y to 3 kg ha, in parcicular 0.01 to 1 kg/ha. In another em-
bodiment oI the invention the application rate of the active in-
gredients together is from 0.01 to 10 kg a.i./ha.

The application rate of the compound of formula I is usuvally in
cthe range o 5 to 500, vpreiferably 7.5-200 grams of active in-
gredient (g a.i.) per hecrare, with races between 10-100 g a.i./
na osten achieving satistfactory control and selectivity. The
optimal rate fOr 2 speciiic apoplication will depend on the
crop(s) under cultivation and the predominant species of infest-
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ing weed, and readily may be determined by established biological
tests known to those skilled in the art.

The selection of the herbicidally active second component will
likewise be dependent on the crop/weed situation to be treated,
and will be readily identifiable by those skilled in this area.
The application rate for this second component is determined pri-
marily by the chemical type of the component, since the intrinsic
activity of different types of herbicide varies widely. In gen-
eral, the preferred application rate for flufenacet is in the
range of 7.5-400, preferably 10-200 g a.i./ha; the preferred
application rate for cinidon-ethyl is in the range of 10-500,
preferably 15-250 g/ha; the preferred application rate for car-
fentrazone-ethyl is in the range of 1-150, preferably 2.5-75
g/ha. The optimal rate for the second component will, however,
depend on the crop(s) under cultivation and the level of weed in-
festation, and can readily be determined by established biologi-
cal tests. Naturally, with such a wide variation in application
rate for the second component, the ratio of a formula I compound
to a second component in the present invention will be determined
predominantly by the choice of the second component. In general
the compound of formula I and the second herbicide are employed
in such weight ratios that the synergistiv effect is observed.
The ratio (by weight) of compound of formula I to the second her-

bicidal compound is as a rule, from 1000:1 to 1:100, preferably
from 100:1 to 1:20, in particular from 10:1 to 1:10.

In a prefered embodiment. The ratio (by weight) of compound of
formula I to the second herbicidal compound is as a rule, from
100:1 to 1:100, preferably from 20:1 to 1:20, in particular from

10:1 to 1:10. The preferred formula I to second component ratio
may vary, e.qg., from about 5 : 1 to about 1 : 5.

In another prefered embodiment the ratio (by weight) of compound
of formula I to the second herbicidial compound is as a rule from

1000:1 to 1:10, preferably from 100:1 to 1:5, in particular from
10:1 to 1:3.3.

In further preferred embodiment the ratio (by weight) of the 8-phenoxypyrid-2-

ylcarboxamide of formula | to said additional herbicidal compound is from 1000:1
to 1:200.



10

CA 02654705 2009-02-09

8a

In another preferred embodiment the ratio (by weight) of the 6-phenoxypyrid-2-

ylcarboxamide of formula | to said additional herbicidal compound is from 10:1 to
1:200.

In still another preferred embodiment the ratio (by weight) of the 6-phenoxypyrid-

2-ylcarboxamide of formula | to said additional herbicidal compound is from 1:1
to 1:80.

Preferably the compound of formula I is picolinafen and the
second compound is cinidon-ethyl.

The active compounds can be used in the form of a mixture of sep-

arate formulations, typically mixed with water prior to

application (tank-mixtures), or as separate formulations applied

individually within a certain time interval. Both active
compounds can also be formulated together in a suitable ratlo ac-

A .
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cording to rthe prasenz ravencion, togertner wich usuel carriars
and/or addirivas <10wn in the art.

Accordingly, che invenzion furctier provides a harbicidal compos:i -
cion which comprises as active ingredienc, a nerbicidally eifec-
cive amounz Of a2z reas:t ane compound of formula I as detfined
abpove, and at leas: one compound selecred rrom group consisting
OZ rflufenacet, cinidon-echyl, cartfentrazone-echyl and one or more
carriers. Arozher embodlmen: OZ the invention prov1des a herbici-
dal composizion wihich comprises as active ingredient a herbici-
dally atfective amounc of ac laast one compound of tormula I as
cdeZined above, and a:z least ons compound selectad from the groupd
consisting oI Zlufenacet, cinidon-etnyl and carfencrazone-ethyl
One Or more carriers and atc least one surtactankt. A method of
maXking such a composirion 1is also provided which comprises bring-
ing the mixzure o the compound of formula I and the secoad com-
ponent 1into associlacion witn tne carrier(s) and i1f desired with
che surcaccanci(s).

A composition according to the invention generally comprise ap-
proximactely £from 0.001% to 98% bv weight w/ Of active ingredi-
ents, prefterably congains from 0.01% to 95% by weight (w/w), 1in
parcicular from 0.5% to 95% by weilight (w/w) . The accive ingredi-

ents arzs emploved in a purity orf 80% to 100%, preferanly 90% to
100%, 10 particular 95% to 100% (accorcing to NMR-Spectrum).

A carrier in a composition according to the invention is any ma-
terial with which the azctive ingredient is formulated to facil:-
tate aporlication to zhe locus zo be treaced, which may for
example be a plant, seed or soil, or to facilitate scorage,
cransport or handling. A carrier may be a solid or 2 liquid, in-
cluding material which is normally a gas but which has been com-
pressed to form a2 liquid. .

The compositions may be manufactured into e.g. emulsion concen-
craces, solutions, o0il in wa:ter emulsions, wettable powders, sol-
uble powcers, suspension concentratces, dusts, granules, wara-
dispersible granules, micro-capsules, gels and other formulation
cypes by well-established procedures. These procedures include
intensive mixing and/or milling of the active ingredients with
other subscances, such as fillers, solvents (liquid carriers),
solid carriers, surface active compounds (surfactants), and opo-
tionally solid and/or liquid auxiliaries and/or adjuvants such as

watters, adhensives, dispersants or emulsifiers.
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Granules, for example coa:zed granules, i1xpregnated granules and
homogeneous granules, can be prervared by 21lnding tha accive in-
gradients({s) and iI desirad orher substanca2s, SsUClh as surtace
accive compounds, liquid auxiliaries and/or adjuvants, to tha
solid carriar.

Suitable liquid carriars (solvents) are essentially: mineral oil
fractions of medium to high boiling point such as Kerosine and
diesel oil, furchermore coal tar oils and olls Orf vegetable or
animal origirn; alipnatic, cyclic ané aromatic avérocarbons, Lor
example cyclonaxane, parafins, tectraaydronapnthalene, alkylated
naonthalenes and thair derivazes, alkvylatced benzenes and tneir
derivatad. (such es Solvesso® 200Q); phchalic acid esters, sucnh as
dibutyl or dioctyl phthalate; alcohols 2& glycols as well as
thelr ethers and esters, e.¢. metnanol, echanol, propanol,
butanol, cyclohexarol, ethyiene glycol mono- and dimethyl ether;
kaezonses such as cyclohexenone; strongly polar solvents, tor
examplastamines such as N-metavl pvrrol:idone, NWN-octylpyrrolidone
and N-cyclohexylpyrrolidone, or lactones such as y-butyrolactone;
epoxidized plant oll esters such as metnylated coconut or soybean
ol1l as=z-a2ar; and water. Mixcures of differenc liquid carries are
of —en suitable.

Surfaccants may be nonionic, anionic, catcionic or zwitterionic
subs-ances wicth good dispersing, emulsifying and wetting
properties depending on the nature of the compound according to

- general formula I and/or the additional herbicidal compound se-

lactad from the group corsisting flufenacec, cinidon-ethyl and
carfentrazone-ethyl to be formulated. Surlactants may also mean
mixtures of individual surfactants. |

Solid carries are essentially:

mineral earth such as silicas, silica gels, silicates, talc, kao-
lin, montmorillonite, attapulgite, pumice, sepiolite, bentonite,
limestone, lime,.chalk, bole, loes, clay, dolomite, diatomaceous
aarth, calcite, calcium sulfate, magnesium sulfate, magnesium
sulfate, magnesium oxide, sanrnd, ground plastics, ferilizers such
as ammonium sulfate, ammonium phosphat, ammonium nitrate, ureas,
and crushed products of vegetable origin sucn as cereal meal,
tree park meal, wood meal and nutshell meal, cellulose powders,
or other solid carriers.

Suicabie sufactancs are ths alkalli metal salts, alkaline earth
mecal salts and ammonium salcs of aromatic sulfonic acids, for
example lignin-, phenol-, napachalene~ and dibutylnaphthalene-
sulfonic acid, and of fatccy acids, of alkyl- and alkylaryl-sulzio-
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naces, of alkyl, lauryl ather and ftat-y alcohol sulfates, and
salcs 0o sulfated hexa-, hepta- and octadecancls and of fattv al-

10

15

20

25

30

35

40

25

conci glvecol =2thar, and condsnsates oI sulifonatad naohthalene and
1cs derivates with Zormaldehyda, condensates oI naphthalene or of
napacralensesulonic acicds with phenol and formaldehyde, polyoxy-

lene octylpnerol etnhar, etnoxvlated i1scoctyl-, octvli- or
nonvylonenol, alkylpnervl and tributylphenv]l polyglvcol ethers,

laryl polyether alcohols, isotridacyl alcohol, fa:tty alcohol/
2 oxide condensaces, ethoxylaced castor oil, polvoxv-
2tnyliene alkyl ethers or polvoxypropylene aikyl ethers, lauryl
2lcohol polyglvcol ether acecatce, sorbitol esters, lignin-sulrfice
wasze liquors or mechylceliulose.

Pescicidal compositions ars oifcen formulated and cransported in a
concentrated form which is subsscuently diluted by the user be-
rTore application. The presence of small amounts or a surfactanc
racilicacte thils process of dilucilon. Thus, prezerably a composi-
cion according to the invention comprises 1f desires at least ore

surractant. For example, the composition may contain one or more

’-
carriers and at leasz one suriactant.

The compositions oI the invantion may Ior example be Zormulated
as werttabla powders, water dispersible granules, dusts, granules,
solucions, emulsifiable corcentrates, emulsions, suspension Cor.-
centrates and aercosols. Wetcteble powders usually coatain S co 90%
w/w 0of active ingredient and usually concain in addition to solid
iner- carrier, 3 to 10% w/w of dispersing and Wetting agencs and,
whars necessary, 0 to 10% w/w of stabilizer(s) and/or other add:i-
~ives such as penatrants or stickers. Duscs are usually formu-
lated as a cdust concentraga naving a similar composition to thart
of a wettable powder but without a dispersant, and may be diluted
in tha field with further solid carrier to give a composition
usually concaining 0.5 to 10% w/w of active ingradient. Waterx
dispersible granules and granules are usually Dprepared to nhave a
size between 0.15 om and 2.0 mm and may be manuiactured by a var-
iecy of techniques. Generally, these types OL granules will con-
tain 0.5 to 90% w/w active ingredient and 0 to 20% w/w of addi-
tives such as stabllizer, suriactants, slow release modifiers and
binding agents. The so-called ”“dry Llowables” consisc of rela-
tively small granules having a relatively hign concentration of
activa ingradient. Emulsifiable concentrates usually contain, in
addition to a solvent or a mixture of solvencs, 1 to 80% w/v
active ingredient, 2 to 20% w/v emulsifiers and 0 to 20% w/v of
other additcives such as stabilizers, penetrancs and corrosion
1nhibitors. Suspension concentrates are usually millad so as ro
obtain a stable, non-sedimenting flowable product and usually

concain 5 zo 75% w/v active ingredient, 0.5 Zo 15% w/v orf dis-
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to 10% w/v 0f suspending agents such as
protacrtiva colioids and cthixocropic agencs, 0 to 10% w/v oOof other
addicivas sucha as dszZoamars, CCcrrosion Lnnibitors, stzanilizars,

l-—&

persing agents, 0.

nenectrantcs and re:can:ion enhancers (stickers), and watsar or an
organic liquid ir which the acztiva ingredient is substantially
insoluble; certain organic solids or inorganic salts may be pres-
ent dissoived in tha Zormulation o assist in preventing sedimen-
cation and crystalizaction or as antifreeze agents for water.

The forms of application of tha compositions according to the in-
vantion depend on the inctendsd purposes; 1n any case, they should
guarantee as fine as possible a distribution of the active in-
grediancs. They can be apoliacd, Zor exampilie, in the form of di-
recrtly sprayable aquecus soluzions, powders, suspensions, also
highlv-concentrataed aqueous, oily Or oOther suspensions or
dispersions, emulsions, oil dispersions, pastes, dusts, materials.
for spnrzading or cgranules, by spraving, atomizing, dusting or
pourin |

Aqueous use forms can be oreparad from emulsion concentrates,
suspensions, pastes, weztable powders or water-dlspersible gran-
ules by adding wacer. To prepar2 2mulsions, pastes or olil
dispersions, the herbicidally ac:zive ingredients as such or
dissolvad in an 0il or solven:, can be homogenized in water by
means of webtters, adhesives, disparsants or emulsifiers.

Altarnactively, concentrates which consist of nerbicidally active
ingredients, wetter, adhesive, dispersant or emulsifier and, 1if
appropriate solvent or oil may be prepared, axd such concentrates
are suitable for dilucion witch water.

Aqueous dispersions and emulsions, for exampls compositions ob-
cained by diluting che formulated product according to the inven-
tion wich water, also lie within the scope of the invention.

Of particular interest in enhancing the duration of the
protective activicy of the compounds of this invention is the use
of a carrisr which will provide slow release of the pesticidal
compounds into the environment o0f a plant which is to be pro-
tactad. |

The biological activity of the active iangrediant can also be in-
creased by including an adjuvant in the spray dilution. an
adjuvant is defined here as a substance which can increase the
biological activity of an activa ingradien:z but is not itself
significantly biologically active. The adjuvant can either be in-
cluded in zhe formulation as a coformulant or carrier, oOr can be
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added to the spray tank togacher with the formulation containing

rhe active ingredient.

As a commodicy the composicions may preieraply be in a2 concen-
5 trataed form wheraas the end user generally employs diluted com-

positions. The composicions may be diluted to a2 concentration
usually tnie formulation com-

down to 0.001% of acrive ingredient,
preteraply 0.01

prise approximately Zrom 0.001 to 98% by welight,
to 95% by weight, of active ingredients. The doses usually are 1in

10 the range Zrom 0.01 o 10 kg 2.i./Rha.

Examples of formulations according to the invention are:

Fmulsion Concentrate (EC)

15
Active Ingredi- Picolinafen + flufenacet (I : 2) 30 % (w/v)
enc
. - : = - -
Emulsifier(s) Atlox® 4856 B / Aclox® 4858 3 U 5 % (w/v)
20 |
(mixcure containing calcium alkyl
aryl sulfonate, facty alconol 2thox-
vliates and light aromatics
55 Solvent Shellsol® A 2) to 1000 ml
(mixt-ure of Cy - Cigp aromactic nydro-
carpons)
Ssuspension Concentrate (SC)
30
Active Ingredi- Picolinafen + carfesntrazone-echyl 50 % (w/Vv)
ent (4 : 1)
: e an; D - 3) 3% (w/v)
Dispersing SQpropnor”. Iy s W/ V
43 aganct
gEIie (polyoxyethylene polyaryl phenyl
ether phosphate amine salt)
Antifoaming Rhodorsil® 422 3) | 0.2 %{w/v)
40 agent (nonionic agqueous emulsion of poly-

dimethylsiloxanes)

Strucrture agent Xalzan® §

45 (Xanchan qum)
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Wettable Powder

Active Ingred: -
15 ent

70 Dispersing

agent

23 Carriar

Filler
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Propvlene glycol 5 % (w/v)
Sroxal?® 3 0.2 %{w/v)

(aqueous diopro ne glvcol solution

'O
=
l_.l

2
con:ainfﬁg 20% 1,2-benisotalazo-

Lin-3-~-one)

Water Dispersible Granules (WG)

30 .
Active Ingre-

dient

Dispersing /

35 Binding agant

Wetting agent
40

Antifoamin

agent

45

to 1000 ml
(WP)
Picolinafen + cluctesriacet (1 : 2) 60 % (w/w)
Atlox® 4995 1) . 2 % (w/w)
(polvoxyechylene alkyl ecnher)
Witcosperse® D-60 ©° - 3 % (w/w)
(nixcure of sodium salts oI con-
densed naphthalene sulionic acid and
alkylac-ylpolyoxy acetates
Xaolin 35 % (w/w)
Picolinafen + carfentrazone-ethyl 50 % (w/w)
(4 : 1)
Witcosperse@ D-450 6 8 % (w/w)
(mixture of sodium salts of condensed
napntnalene sulrfonic acid and alkyl
sulfonates)
. L D 6) Q.
Morwet® EFW 2 % (w/w)
(formaldehvde condensation product)
Rhodorsil® Ep 6703 3 1 % (w/w)

(encapsulated silicone)
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Disincagrant Agrimer® aTe 7) 2 % (w/w)

Carrier /

Tiller

Kaolin 35 % (w/w)

2)
2)
3)
1)

ICI Surraccants

Deuzscna Shell AG

Rxone—-2Poulenc

Kelco Co.

Zeneca

WltCo

Incernacional Specialicy Products

.
v
O
=3

availabple
avalilable
avalilable
avallanble
availanle
available
available

commarcially
commercially
commercially
commercially
commercially
o commercially
commercially

't
N
0
-3

M
N
0 O
-1 4

Hy Ih
N 1
O O
d 3

h
O
-3

compounds rhaving biological ac:zivity, e.g. ccmpounds haviag simi-
lar or complementary peszicidal activitcy or compounds having
olant growth regulating, or insecticidal or antibac-
terial activity. These mixtures of pesticides can have a broader
spectrum of activity than the synergiscic composition according
0 this iaverition alore. Also Of interest is tha mixability with
mineral salt solucions, which are employed for treating nutri-
cional and trace element deficlencias. Nonphytotoxic oils and oil
concentrataes may also be added.

tungicidal,

Tnha following examples illustrate specific embodiments o the
nresent invention; however, the invention is not limited to the
embodiments so illustrated, but includes the entire scope OrL the
anpended claims. | |

For a more clear understanding of the invention, speciiic
axamples thereof are set forth below. These examples are merely
illuscrative, and are not to be underscood 2as limiting the scope
and underlving principles of the invencion any way.

in
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in tha following examplas, synergism Zor two-way combineasions is
decarmined by the Colby! method, i.e. ths axpectad (or predicted)
rasponse of the compinacion is calculaced by taking the nroduc:

i
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07 tha observed response for each individual componenrn~- of the
comoiracion wnen applied alone divided by 100 and subtracrting
~his valve from the sum of the observed response £or each compo-
nentc when applied alone. Synerxgism oI tne combination is then
decarmined by comparing the observed responsa Of the combination
c0 the expected (or precicted) response &s calculaced from the
observed responses of each individual componert alone. Ii the
opservad response o the combination is greacer than ths expectad
(0r predicted) raesponse then the combination 1s said to be
synergistic and falls within the definition of synergis:tic effect

as previously derfined.

Tha IZoregoing is illustrazad matnematically below, wherein a two-

way combination, C;, 1s composad of componenz X plus component Y
and Cbs. designaces the observed rasponse oL the combination Cs.

Postemergence Herbicidal Greerhouse Evaluations

Test Serie A

Dlant seeds are sown in nots containing a loamy sand soil (0.5
1) . The herbicides are applied as single treatments, Oor in a com-
nination comprising a compound of formula I and a second compound
as defined above, aftcer emergence oi weeds and crop. The herbici-
dal performance 1s assessed as percent damage in comparison to

‘the untreated control plants. The assessment Ls done 21 days

afrer the c-reatment. Wheat and barlay are treated-at'the 3-4 leat
scage, the broad-leatf weeds at the 2-4 leal stage and aanual
grasses at the 2-3 leaf stage.

! Colby,S. R., Weeds, 1967(15), p. 20-22

XY

(X + ¥) - —— = Zxpecred response (=Zxp.)

100

Synergism = Obs. > EXD.
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Cor th2 compouad of formula T C L a
component has applicazion rataes (and rence component ratios)
cnosan to be appropriace 2

-nat componant.

The folliowing abbraviations have been used 1n ths tables:

i)
<
‘U

is the expected response by means of tha Colby formulz.

OBS is the observed rasponse.

The damage causad by zhe chamicals was assessed with referance to
3 scals from 0 to 100% in comparison with the untreated ccatrol
nlants. 0 means no damage and 100 means compete destruction of
the plants.

Table I gives the results of che postemergance herbicidal activ-
ivy of piclonafen / fiufenace:z combinations on various wead
cies. As can be segen from the data shown in Table I tne
licacion of a combination of picolinafen plus flufenacat gives
gnificantly greater weed control than that which could be pre-
cced from the weed control resulting from the application of
ther picolinafen alone or flufenacet alona. Crop tolerance

(wheaat and barley) is excellent for all creatments.

Table II gives the resulcs of the postemergence herbicidal activ-
iry of piclonafen / carientrazone-ethyl combinations on Stellaria
media. As can be seen from the data shown in Table II .the
application of a combiration o« picolinafen plus cartfentrazone
ethyl gives significantly greater weed concrol than that wnich
could be predicted from the weed control resulting from tne
application of either picolirafen alone or carfentrazone-ethyl
alone. Crop tolerance (wheat and barley) is excellent for all
~reatments.

Table I. Evaluation of the Poscemergence Herbicidal Activicty
of Picolirafen/Flufenacet Combinations

Weed Species | Picolinarten | Flufenacet % Control
(g/ba) (g/ha)
BXP OBS
Galiunm 15 | Q 1 - 78
aparine | : |
0 ‘ 13 | - 40
0 30 | - 55
13 15 87 36
15 ' 30 | 90 99
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weed Species | Picolinafen | Fluferacet % Control
(g/ha) (g/ha) ' .
| EXP 1 OBS
Scellaria 15 0 - =3
mnedia ' |
30 0 3 - 73
0 30 i -~ 0 |
0 60 | ~ 0
0 120 ' ~ 0
15 15 ' 37 96
15 ? 30 , 53 70
| 15 50 ; 53 70 |
' 15 120 ; 73 89
30 ‘ 60 ; 73 89
30 120 : 73 | 92
Alopecuris | 30 - 0 3 - | 20 |
myosuroides | i
60 0 i - 43
120 | O ! - i 60
0 13 E - | 75
| 30 15 80 | 94
60 15 | 86 | 95
120 15 | - 90 | - 95
Papaver 30 0 B - l 15
rnoeas
60 0 - 35
0 | 15 - | 0
0 30 - 0
0 120 i - | 18
30 15 ! 15 35
30 30 ' 15 35
60 15 35 50
60 | 30 | 35 55
50 120 43 63
Lamium pur - 30 | 0 - 15
purium
0 120 - 18
30 120 30 58
Tabla II. Evaluation of the Postemergence Eerbicidal Activity
of Picolinafen/Carfentrazone-achyl Combinations on
Stellaria media
Picolinafen | Carfentrazone- % Control
(g/ha) | ethyl | |
(g/ha) é
| | EX? OBS
30 I 0 i - 37
o0 0 i - 45
120 | 0 . - 72
7

o O

~J

un

(R U 3
| |

QO
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Picolinafen | Carfentrazone- % Control -
(g/ha) ; ethyl
; (g/ha) L L

| . EX?D E OBS

. 0 | 15 ; - h 0

Q 30 ' - 0

30 15 ; 37 | 57

30 30 | 37 85

60 3.75 ; 45 75

60 | 7.50 ‘ 45 91

10 60 15 ! 45 67

60 | 30 | 45 85

120 15 | 72 80

120 30 : 72 91
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Tast Serie B

For tne post-emergence treatmant, the test plants were first
grown to a height of 3 to 20 cm, depending ca the growth hebit,
and only then treated. The herbicides were suspendad or emulsi -
fied in water as the vehicle and sprayed with the aid of finely
cdiscributing nozzles. '

Cinidon-ethyl was formulzted as a 20 % by weignt emulsion concen-
trate and employed in the spray mixture wicth addition of that
amount of solvent system with which the active ingredient had
been applied at the application rates shown 1in the tables.

Picolinofen was ftormulated as a 10% by weigat amulsion concen-
trate and empolyed in the spray mixture with addition of that
amounc OL solvent system with which the active ingredient had
besn applied at the rates shown 1n the tables.

The test period extended over 14 days. During this time, the
plants were attended, and their responses to the treatments with
active i1ngredients were recorded (Tables III and IV).

Table IXII: Zvaluation of the Postemergence Herbicidal Activity
| of Picolinaten/Cinidon-ethyl Combinations in spring
wheac
Weed Species | Picolinafen Cinidon- l % Control
(growth (g/ha) _ ethyl
stage 14) (g/ha) | |
- XD OBS
Anthimis | 50 | - I - 10
mixta - 50 - 52
50 50 57 68

Veronica 50 | — i _ 10
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Weed Species | Picolinafen Cinidon- % Conktrol
(growth (g/ha) ethyl !
stage 14) (g/ha) |
. . ' ; EXP OBS
5 |P@rsicaria - ! 50 | - | 50
50 50 | 55 | 63
Tabla IV: Evaluation oZ the Postemergence Xerbicidal Activity
of Picolinafen/Cinidon-ethyl Combinacions in spring
barley |
10
Weed Species | Picolinafen | Cinidon- | % Control
(growth (g/ha) ethyl i
stage 22) (g/ha) |
.  Exp___ ] oms
185 |Stellaria 50 - ’ - 10
media ~ | 50 | - 23
50 50 I 31 47
20
25
30
35
40

45
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CLAIMS

1. A herbicidal composition which comprises an agriculturally acceptable carrier

and a herbicidally effective amount of a combination of

at least one 6-phenoxypyrid-2-ylcarboxamide of formula |

wherein

Ry  represents a hydrogen or halogen atom or an alkyl or alkoxy group;
R,  represents a hydrogen atom or an alkyl group;

X each independently represents a halogen atom or an optionally substituted
alkyl or alkoxy group or, an alkenyloxy, cyano, carboxy, alkoxycarbonyi,
(alkyl-thio)carbonyl, alkylcarbonyl, amido, alkylamido, dialkylamido, nitro,
alkylthio, haloalkylthio, alkenylithio, alkynylithio, alkylsulphinyl, alkylsulphonyl,
alkyloximinoalky! or alkenyloximinoalkyl group;

m represents O or an integer from 1 to 5;

Y each Independently represents a halogen atom or an alkyl, nitro, cyano,
haloalkyl, alkoxy or haloalkoxy group; '
n represents 0 or an integer from 1 to 5; and

at least one additional herbicidal compound selected from the group consisting of
flufenacet and carfentrazone-ethyl.

2. The composition according to claim 1 wherein the 6-phenoxypyrid-2-
ylcarboxamide has the formula IA
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wherein R, and Y are as defined in claim 1.

3. The compaosition according to claim 2 wherein the 6-phenoxypyrid-2-

ylcarboxamide is picolinafen.,

4. The composition according to any one of claims 1 to 3 wherein said

additional herbicidal compound is flufenacet.

5. The composition according to any one of claims 1 to 3 wherein said

additional herbicidal compound is carfentrazone-ethyl.

6. The composition according to any one of claims 1 to 5 wherein the herbicidal

composition further comprises at least one surfactant.

/. The composition according to any one of claims 1 to 6 wherein the ratio (by
weight) of the 6-phenoxypyrid-2-ylcarboxamide of formula | to said additional
herbicidal compound is from 1000:1 to 1:200.

8. The composition according to claim 9 wherein the ratio (by weight) of the 6-

phenoxypyrid-2-ylcarboxamide of formula | to said additional herbicidal compound
Is from 10:1 to 1:200.

Q. The composition according to claim 9 wherein the ratio (by weight) of the 6-

phenoxypyrid-2-ylcarboxamide of formula | to said additional herbicidal compound
is from 1:1 to 1:80.

\\\\\\\\
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10. A method for the control of undesirable plants which comprises applying to
the locus of said plants or to the foliage or stems or seeds of said plants a

herbicidally effective amount of at least one 6-phenoxypyrid-2-ylcarboxamide of

_ R]_ |
(X)m‘@\ D\(R
e N
O
T O

wherein R;, R,, X, Y, m and n are as defined in claim 1 and at least one additional

formula |

herbicidal compound selected from the group consisting of flufenacet and

carfentrazone-ethyil.

11. The method according to claim 10 wherein the ‘6-phenoxypyrid-2-#

10 ylcarboxamide has the formula IA

Ny R
YU : -
IA O v

wherein R, and Y are as defined in claim 1.

12. The method according to claim 11 wherein the 6-phenoxypyrid-2-

ylcarboxamide is picolinafen.

13. The method according to any one of claims 10 to 12 wherein said additional

herbicidal compound is flufenacet.

14.  The method according to any one of claims 10 to 12 wherein said additional

herbicidal compound is carfentrazone-ethyl.
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15. The method according to any one of claims 10 to 14 wherein the herbicidal

composition further comprises at least one surfactant.

16. The method according to any one of claims 10 to 15, wherein the

phenoxypyrid-2-ylcarboxamide and the additional herbicidal compound are applied

together in a single formulation.

17. The method according to any one of clams 10 to 15, wherein the

phenoxypyrid-2-ylcarboxamide and the additional herbicidal compound are applied
In separate formulations.

18. The method according to any one of claims 10 to 15 wherein the
phenoxypyrid-2-ylcarboxamide and the additional herbicidal compound are applied

in the presence of a cereal crop plant, crop seed or other crop propagating organ.

19.  The method according to claim 18 wherein the cereal CrOp IS corn, wheat or
rice.

20. The method according to claim 18 wherein the cereal crop is wheat.

21. A method of combating Alopecurus myosuroides, Lolium perenne, Setaria
viridis, Stellaria media, Veronica persica, Galium aparine, Apera spica-venti and/or

Lamium purpureum at a locus which comprises applying to the locus a herbicidally
effective amount of a composition of any one of claims 1 to 9.

22. Use of the composition as claimed in any one of claims 1 to 9 for controlling
undesired vegetation.
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