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DESCRIPTION

[0001] This application claims the benefit of United States Provisional Application Serial Number 61/109,196 filed on October 29,
2008. This invention concerns a novel stable emulsifiable concentrate containing a first herbicidal carboxylic acid in the salt form
and a second herbicidal carboxylic acid in the ester form.

[0002] To design an agricultural formulation product, the most important question to be answered is its stability. Failure to meet a
set of stability requirements which usually depend on the specific market, application and regulations will certainly lead to failure
of its commercialization. There are many causes of formulation instabilities, such as a) chemical instabilities due to reactions
between ingredients (actives and/or inerts, etc.), photo-degradations, and oxidations, etc., b) physical instabilities due to phase
separations (Oswald ripening, crystallization, sedimentations, creamings, etc.) and c) environmental factors (temperature,
humidity/moisture, etc.). In today's agrochemical market, it becomes increasingly common to design formulations to contain
multiple active ingredients and their required solvents, safeners, and/or adjuvants, etc., in order to achieve the optimal spectrum,
efficacy, and delivery efficiency, which consequently makes formulation stability more and more challenging. Therefore,
technologies that can effectively isolate, hinder, or eliminate, adverse reactions or interactions between incompatible ingredients
are often critical for a successful product.

[0003] The emulsifiable concentrate, a liquid homogeneous formulation to be applied as an emulsion after dilution in water, is
one of the most common formulation types for many agricultural products. Emulsifiable concentrates are mixtures of an oil-soluble
active ingredient and emulsifying agents dissolved in an organic solvent. The emulsifying agent enables the emulsifiable
concentrate to disperse easily in water, thereby forming a "milky" and homogenous emulsion. Emulsifiable concentrates require
tank agitation to form the emulsion and maintain it during spraying. However, many challenges may exist, when, for instance,
active ingredients may react with one another or with other ingredients in the formulation. For example, a composition containing
triclopyr butoxyethyl ester and aminopyralid acid or its potassium salt has been found to be extremely useful for the control of
brush and woody plants in range and pasture and industrial vegetation management applications. In some typical emulsifiable
concentrate formulations with the hydrophobic ester herbicide and the hydrophilic acid or salt herbicide, only small amounts of the
hydrophilic herbicide may dissolve in the organic solvent. In typical emulsifiable concentrate formulations with the hydrophobic
ester herbicide and the hydrophilic acid herbicide dissolved in the oil phase, the acid herbicide may decarboxylate upon storage
at elevated temperatures. In typical emulsifiable concentrate formulations with the hydrophobic ester herbicide and the hydrophilic
salt herbicide dissolved in the oil phase, the hydrophilic salt herbicide may react with the oil-soluble ester herbicide, leading to
hydrolysis or transesterification. It would be desirable to have a more stable emulsifiable concentrate containing a first herbicidal
carboxylic acid in the salt form and a second herbicidal carboxylic acid in the ester form.

[0004] The present invention concerns a stable emulsifiable concentrate which comprises:

1. a) a first carboxylic acid herbicide in the form of a tertiary amine salt in which the tertiary amine has the formula

R! R?
-
\N

RS
wherein R!, RZ and R3 independently represent a C4-C4g alkyl, optionally substituted with hydroxyl, amino or alkoxy
groups;
2. b) a second carboxylic acid herbicide in the form of a C4-Cg alkyl or alkoxy-substituted alkyl ester;

3. c¢) an alcohol solvent or co-solvent which is the same as the ester portion of the second carboxylic acid herbicide ester; and
4. d) optionally emulsifiers.

[0005] Another aspect of the present invention concerns a method of preparing the emulsifiable concentrate which comprises
contacting the first carboxylic acid herbicide in the acid form with the tertiary amine in the alcohol solvent and with the second
carboxylic acid herbicide ester and optionally any emulsifiers with stirring until a homogeneous solution is obtained.

[0006] This invention provides a stable emulsifiable concentrate containing a first herbicidal carboxylic acid in the salt form and a
second herbicidal carboxylic acid in the ester form. The first carboxylic acid herbicide is in the form of a tertiary amine salt in which
the tertiary amine has the formula
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R3
wherein R1, R2 and R3 independently represent a C4-C1g alkyl, optionally substituted with hydroxyl, amino or alkoxy groups.

Preferably, at least one of R1,RZ and R3 represents a C12-C4g alkyl group. The tertiary amines include, but are not necessarily

limited to, a tertiary alkylamine, a tertiary alkanolamine, a tertiary ethoxylated alkylamine, a tertiary propoxylated alkylamine, a
tertiary alkyldiamine, a tertiary ethoxylated alkyldiamine, a tertiary propoxylated alkyldiamine and mixtures thereof. The solvent or
co-solvent is an alcohol which is the same as the ester portion of the second carboxylic acid herbicide ester.

[0007] The term "alkyl", as used herein, includes within its scope straight chain, branched chain and cyclic hydrocarbon groups,
which may be saturated or unsaturated. Unsaturated hydrocarbon groups may contain more than one unsaturated bond.

[0008] The herbicidal carboxylic acids useful in the emulsifiable concentrates of the present invention are well known in the art
and are described, for example, in The Pesticide Manual, Fourteenth Edition, 2006. Preferred examples of herbicidal carboxylic
acids include phosphorus-containing carboxylic acids such as glufosinate and glyphosate; benzoic acid herbicides such as
dicamba; phenoxyalkanoic acid herbicides such as 2,4-D, MCPA or 2,4-DB; aryloxyphenoxypropionic acid herbicides such as
clodinafop, cyhalofop, fenoxaprop, fluazfop, haloxyfop and quizalofop; and pyridinecarboxylic acid and picolinic acid herbicides
such as aminopyralid, clopyralid, fluroxypyr, picloram and triclopyr.

[0009] Preferred examples of the first carboxylic acid herbicide in the form of an amine salt include the amine salts of
aminopyralid, picloram, clopyralid, and triclopyr.

[0010] Preferred examples of the second carboxylic acid herbicide in the form of a C4-Cg alkyl or alkoxy-substituted alkyl ester
include triclopyr butotyl (butoxyethyl ester), fluroxypyr meptyl (1-methylheptyl ester), and picloram isooctyl (2-ethylhexyl ester).

[0011] The amine salts of a tertiary amine include but are not limited to a tertiary alkylamine, a tertiary alkanolamine, a tertiary
ethoxylated alkylamine, a tertiary propoxylated alkylamine, a tertiary alkyldiamine, a tertiary ethoxylated alkyldiamine, a tertiary
propoxylated alkyldiamine and mixtures thereof. The tertiary alkylamines as used herein refer to trialkyl amines in which at least
one of the alkyl groups is a C12-C4g alkyl group. The Armeen ™ products of Akzo Nobel, such as Armeen DMTD, Armeen DMCD,
Armeen DMOD, Armeen DMSD, Armeen M2C, Armeen M2HT, Armeen 312, Armeen 316 and Armeen 380 are typical tertiary

alkylamines. The tertiary alkanolamines as used herein refer to trialkyl alkanolamines, such as dimethylethanolamine,
diethylethanolamine, triethanolamine, methyldiethanolamine, triisopropanolamine. The tertiary ethoxylated alkylamines as used
herein refer to trialkyl amines in which at least one of the alkyl groups is a C42-C1g alkyl group and the remaining alkyl groups are

hydroxyethyl groups. The Ethomeen ™ products of Akzo Nobel, such as Ethomeen C/12, Ethomeen C/15, Ethomeen C/25,
Ethomeen S/12, Ethomeen S/15, Ethomeen S/25, Ethomeen T/12, Ethomeen T/15, Ethomeen T/20, Ethomeen T/25 and
Ethomeen T/30 are typical tertiary ethoxylated alkylamines. The tertiary propoxylated alkylamines as used herein refer to trialkyl
amines in which at least one of the alkyl groups is a Cq12-Cqg alkyl group and the remaining alkyl groups are hydroxypropyl

groups. The Propomeen ™ products of Akzo Nobel, such as Propomeen O/12 and Propomeen T/12, are typical tertiary
propoxylated alkylamines. The tertiary alkyldiamines as used herein refer to tetraalkyl diamines in which at least one of the alkyl
groups is a Cq2-C4g alkyl group. The Duomeen ™ products of Akzo Nobel, such as Duomeen TTM are typical tertiary
alkyldiamines. The tertiary ethoxylated alkyldiamines as used herein refer to tetraalkyl diamines in which at least one of the alkyl
groups is a C12-C4g alkyl group and the remaining alkyl groups are hydroxyethyl groups. The Ethoduomeen ™ products of Akzo
Nobel, such as Ethoduomeen T/13, Ethoduomeen T/20 and Etoduomeen T/25 are typical tertiary ethoxylated alkyldiamines.

[0012] The solvent or co-solvent is an alcohol which is the same as the ester portion of the second carboxylic acid herbicide
ester. Suitable alcohols may be a C4-Cg alkyl or alkoxy-substituted alkyl alcohols, such as butanol, 2-methylpropanol, 1-methyl

heptanol, 2-ethylhexanol, 2-butoxyethanol, 2-butoxy-1-methylethanol, 2-methoxy-1-methylethanol or cyclohexanol.

[0013] The emulsifiers used in the present invention are optional and can be anionic, cationic or nonionic in character. Typical
emulsifiers include salts of alkyl sulfates, such as diethanolammonium lauryl sulfate; alkylarylsulfonate salts, such as calcium
dodecylbenzenesulfonate; alkylphenol-alkylene oxide addition products, such as nonylphenol-C4g ethoxylate; alcohol-alkylene
oxide addition products, such as tridecyl alcohol-C1g ethoxylate; soaps, such as sodium stearate; alkylnaphthalene-sulfonate
salts, such as sodium dibutylnaphthalenesulfonate; dialkyl esters of sulfosuccinate salts, such as sodium di(2-ethylhexyl)
sulfosuccinate; sorbitol esters, such as sorbitol oleate; quaternary amines, such as lauryl trimethylammonium chloride;
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polyethylene glycol esters of fatty acids, such as polyethylene glycol stearate; block copolymers of ethylene oxide and propylene
oxide; and salts of mono and dialkyl phosphate esters.

[0014] The emulsifiable concentrates of the present invention are generally comprised of from 0.01 to 40 weight percent of the
first carboxylic acid herbicide in the form of the amine salt, from 0.01 to 70 weight percent of the second carboxylic acid herbicide
in the form of the ester, from 1 to 60 weight percent of the alcoholic solvent and from 0 to 20 weight percent of the emulsifiers.
More preferably, these emulsifiable concentrates are generally comprised of from 1 to 20 weight percent of the first carboxylic
acid herbicide in the form of the amine salt, from 10 to 60 weight percent of the second carboxylic acid herbicide in the form of the
ester, from 5 to 50 weight percent of the alcoholic solvent and from 2 to 10 weight percent of the emulsifiers.

[0015] In addition to the compositions and uses set forth above, the present invention also embraces the composition and use of
these emulsifiable concentrates in combination with one or more additional compatible ingredients. Other additional ingredients
may include, for example, one or more other pesticides, dyes, and any other additional ingredients providing functional utility,
such as, for example, stabilizers, fragrances, viscosity-modifying additives, suspension aids, dispersants, and freeze-point
depressants.

[0016] The emulsifiable concentrates are generally prepared by contacting the first carboxylic acid herbicide in the acid form with
the tertiary amine in the alcohol solvent and with the second carboxylic acid herbicide ester and optionally any emulsifiers with
stirring until a homogeneous solution is obtained. More particularly, while the order of addition is not critical, the tertiary amine can
be conveniently added with stirring to a suspension of the first carboxylic acid herbicide in the acid form in the alcohol solvent.
Once a clear solution is obtained, the second carboxylic acid herbicide ester and emulsifiers can be added and the resulting
mixture stirred until a single phase is obtained.

[0017] Examples 1-18 illustrate the present invention.

Example 1:

[0018] Ethoxylated tallowalkylamine (7.4 g, Ethomeen T/12, from Akzo Nobel) was added with stirring at 45 + 5 °C to a
suspension of technical aminopyralid acid (4.0 g, from Dow AgroSciences) and ethylene glycol monobutyl ether solvent (62.3 g,
Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained. To the above
mixture, technical triclopyr butoxyethyl ester (16.5 g, from Dow AgroSciences) and emulsifiers including amine salt of
dodecylbenzene sulfonate (3.3 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.6 g, Toximul 8320, from Stepan), and
ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase was obtained.

Example 2:

[0019] Ethoxylated soyaalkylamine (610.8 g, Ethomeen S/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C
to a suspension of technical aminopyralid acid (344.1, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (4698 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (1848.7 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (266.7 g, Ninate 411, from Stepan), EO-PO block copolymer (293.3 g, Toximul
8320, from Stepan), and ethoxylated castor oil (240 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 3:

[0020] Ethoxylated cocoalkylamine (12.58 g, Ethomeen C/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C
to a suspension of technical aminopyralid acid (8.39, purity 95.3%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (49.0 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (34.66 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including EO-PO block copolymer (3.67 g, Toximul 8320, from Stepan) and ethoxylated castor oil (3.0 g, Toximul 8242, from
Stepan) were added with stirring until a single phase was obtained.

Example 4:
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[0021] Ethoxylated cocoalkylamine (12.58 g, Ethomeen C/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C
to a suspension of technical aminopyralid acid (8.39 g, purity 95.3%, from Dow AgroSciences) and ethylene glycol monobutyl
ether solvent (39.1 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was
obtained. To the above mixture, technical triclopyr butoxyethyl ester (46.22 g, purity 96.3%, from Dow AgroSciences) and
emulsifiers including EO-PO block copolymer (3.67 g, Toximul 8320, from Stepan) and ethoxylated castor oil (3.0 g, Toximul 8242,
from Stepan) were added with stirring until a single phase was obtained.

Example 5:

[0022] Ethoxylated soyaalkylamine (3.34 g, Ethomeen S$/12, purity 98%, from Akzo Nobel) was added with stirring at 45 £ 5 °C to
a suspension of technical aminopyralid acid (1.88 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (31.99 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 6:

[0023] Ethoxylated soyaalkylamine (6.68 g, Ethomeen S/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C to
a suspension of technical aminopyralid acid (3.76 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (27.84 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 7:

[0024] Ethoxylated cocoalkylamine (5.93 g, Ethomeen C/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C to
a suspension of technical clopyralid acid (3.64 g, purity 92.2%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (27.95 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 8:

[0025] Ethoxylated cocoalkylamine (4.72 g, Ethomeen C/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C to
a suspension of technical picloram acid (4.49 g, purity 77.9%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (28.20 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 9:
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[0026] Ethoxylated oleylamine (6.70 g, Ethomeen O/12, purity 98%, from Akzo Nobel) was added with stirring at 45+ 5 °C to a
suspension of technical aminopyralid acid (3.67 g, purity 95.3%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (27.05 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 10:

[0027] Ethoxylated soyaalkylamine (9.20 g, Ethomeen S/15, purity 98%, from Akzo Nobel) was added with stirring at 45 £ 5 °C to
a suspension of technical aminopyralid acid (3.67 g, purity 95.3%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (27.84 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 11:

[0028] Propoxylated oleylamine (7.23 g, Propomeen O/12, purity 98%, from Akzo Nobel) was added with stirring at45+ 5°Cto a
suspension of technical aminopyralid acid (3.67 g, purity 95.3%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (26.51 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences) and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.33 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (3.67 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 12:

[0029] Ethoxylated tallowdiamine (4.37 g, Ethoduomeen T/13, from Akzo Nobel) was added with stirring at 45 + 5 °C to a
suspension of technical aminopyralid acid (3.76 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (20.0 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained.
To the above mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences), Aromatic 150 (12.2 g,
from ExxonMobil), and emulsifiers including amine salt of dodecylbenzene sulfonate (3.3 g, Bio-Soft N-411, from Stepan), EO-PO
block copolymer (3.60 g, Toximul 8320, from Stepan) and ethoxylated castor oil (3.0 g, Agnique CSO 40, from Cognis) were
added with stirring until a single phase was obtained.

Example 13:

[0030] Trimethyl tallowdiamine (3.7 g, Duomeen TTM, from Akzo Nobel) was added with stirring at 45 £ 5 °C to a suspension of
technical aminopyralid acid (3.76 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether solvent (17.0 g,
Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained. To the above
mixture, technical triclopyr butoxyethyl ester (69.32 g, purity 96.3%, from Dow AgroSciences), Aromatic 150 (16.9 g, from
ExxonMobil), and emulsifiers including EO-PO block copolymer (3.60 g, Toximul 8320, from Stepan) and ethoxylated castor oil
(3.0 g, Agnique CSO 40, from Cognis) were added with stirring until a single phase was obtained.

Example 14:

[0031] Tallowalkyl-dimethylamine (5.4 g, Armeen DMTD, from Akzo Nobel) was added with stirring at 45 £ 5 °C to a suspension
of technical aminopyralid acid (3.76 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether solvent (17.0 g,
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Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained. To above mixture,
technical triclopyr butoxyethyl ester (69.3 g, purity 96.3%, from Dow AgroSciences), Aromatic 150 (15.2 g, from ExxonMobil), and
emulsifiers including EO-PO block copolymer (3.60 g, Toximul 8320, from Stepan), and ethoxylated castor oil (3.0 g, Agnique
CSO0 40, from Cognis) were added with stirring until a single phase was obtained.

Example 15:

[0032] Ethoxylated tallowalkylamine (5.47 g, Ethomeen T/12, from Akzo Nobel) was added with stirring at 45 + 5 °C to a
suspension of technical aminopyralid acid (3.23 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (25 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained. To
the above mixture, technical triclopyr butoxyethyl ester (26 g, purity 96.3%, from Dow AgroSciences), picloram isooctyl (9.25 g,
purity 95%, from Dow AgroSciences), methylated vegetable oil (27.7 g, Edenor ME C12-18, from Cognis), and emulsifiers
including amine salt of dodecylbenzene sulfonate (3.0 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (4.0 g, Toximul
8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase
was obtained.

Example 16:

[0033] Ethoxylated tallowalkylamine (5.47 g, Ethomeen T/12, from Akzo Nobel) was added with stirring at 45 + 5 °C to a
suspension of technical aminopyralid acid (3.23 g, purity 93%, from Dow AgroSciences) and ethylene glycol monobutyl ether
solvent (25 g, Butyl Cellosolve, from The Dow Chemical Company). Stirring was continued until a clear solution was obtained. To
the above mixture, technical triclopyr butoxyethyl ester (26 g, purity 96.3%, from Dow AgroSciences), picloram isooctyl (9.25 g,
purity 95%, from Dow AgroSciences), Aromatic solvent (28.1 g, Aromatic 150ND, from Exxon), and emulsifiers including amine salt
of dodecylbenzene sulfonate (3.0 g, Bio-Soft N-411, from Stepan), EO-PO block copolymer (4.0 g, Toximul 8320, from Stepan),
and ethoxylated castor oil (3.0 g, Toximul 8242, from Stepan) were added with stirring until a single phase was obtained.

Example 17:

[0034] Ethoxylated soyaalkylamine (8.68 g, Ethomeen S/12, from Akzo Nobel) was added with stirring at 45 + 5 °C to a
suspension of technical aminopyralid acid (5.25 g, purity 95.3%, from Dow AgroSciences), 2-ethylhexanol (20.53 g, from Aldrich),
and dimethylalkyl amide (30 g, Agnique KE 3658, from Cognis). Stirring was continued until a clear solution was obtained. To the
above mixture, pre-melted technical fluroxypyr meptyl technical (22.1 g, purity 97.7%, from Dow AgroSciences), picloram isooctyl
(15.4 g, purity 95%, from Dow AgroSciences) and emulsifiers including amine salt of dodecylbenzene sulfonate (3.3 g, Bio-Soft N-
411, from Stepan), EO-PO block copolymer (3.7 g, Toximul 8320, from Stepan), and ethoxylated castor oil (3.0 g, Toximul 8242,
from Stepan) were added with stirring until a single phase was obtained.

Example 18:

[0035] The stability of the emulsifiable concentrates prepared in Examples 1-17 were assessed in accelerated storage tests after
2 weeks at 54 °C and after 8 weeks at 40 °C. The results are summarized in Table 1. All examples demonstrate active ingredient
stability of at least 95.0% after 2 weeks accelerated storage at 54 °C or 8 weeks accelerated storage at 40 °C.

Table 1: Chemical Stability of Examples 1-17 During Storage at Accelerated Storage Temperature

Example % Retention of Active 1 % Retention of Active 2 % Retention of Active 3
2-wkat54°C §{ 8-wkat40°C § 2-wkat54 °C { 8-wk at40°C { 2-wk at 54 °C §{ 8-wk at40°C
18 96.7 96.2 99.9 99.9
28 99.9 99.5 99.5 98.1
34 97.9 96.6 98.0 96.7
42 99.7 95.1 96.4 952
5@ 96.7 98.0 98.6 97.6
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% Retention of Active 1

% Retention of Active 2

% Retention of Active 3

Example
2-wk at54 °C | 8-wkat40°C | 2-wk at 54 °C | 8-wk at40 °C } 2-wk at 54 °C | 8-wk at 40 °C

62 99.9 99.5 99.5 98.1

72 99.3 97.7 99.1 95.7

g2 98.7 n/a 98.8 na

92 96.0 95.3 95.9 95.1

102 96.2 95.8 95.7 95.1

112 96.7 96.7 95.9 95.1

150 97.9 na 95.0 na 97.0 na
16P 99.9 na 955 na 97.8 na
17¢ 99.9 n/a 99.9 n/a 99.9 n/a

a Active 1: aminopyralid; Active 2: triclopyr butotyl;
b Active 1: aminopyralid; Active 2: picloram isooctyl; Active 3; triclopyr butotyl;
¢ Active 1: aminopyralid; Active 2: picloram isooctyl; Active 3; fluroxypyr meptyl.
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Patentkrav

1. Stabilt emulgerbart koncentrat, der indeholder:

a) et fgrste carboxylsyreherbicid i form af et tertizert aminsalt, hvori den
tertiszere amin har formlen
R R?

1
~.
N

R3
i hvilken R, R? og R® uafthaengigt betyder en C;-Cg-alkylgruppe, eventuelt
substitueret med hydroxyl-, amino- eller alkoxygrupper;

b) et andet carboxylsyreherbicid i form af en C4-Cg-alkyl- eller

alkoxysubstitueret alkylester;

c) et alkoholoplgsningsmiddel eller co-oplgsningsmiddel, der er det samme

som esterdelen af den anden carboxylsyreherbicidester; og

d) eventuelt emulgatorer.

2. Stabilt emulgerbart koncentrat ifelge krav 1, i hvilket den tertizere amin

har formlen

R! R2
~. .~
N

R3

i hvilken mindst én af R', R? og R3 betyder en C4,-Cyg-alkylgruppe.

3. Stabilt emulgerbart koncentrat ifelge krav 1, i hvilket det fgrste
carboxylsyreherbicid i form af et tertisert aminsalt er et tertigert aminsalt af

aminopyralid, picloram, clopyralid eller triclopyr.

4. Stabilt emulgerbart koncentrat ifelge krav 1, i hvilket det tertisere aminsalt
er en tertiger alkylamin, en tertizer alkanolamin, en tertizer ethoxyleret alkylamin,

en terticer propoxyleret alkylamin, en tertizer alkyldiamin, en terticer ethoxyleret
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alkyldiamin, en tertiser propoxyleret alkyldiamin og blandinger deraf.

5. Stabilt emulgerbart koncentrat ifglge krav 1, i hvilket det andet
carboxylsyreherbicid i form af en C4-Cs alkyl- eller alkoxysubstitueret alkylester

er en ester af triclopyr, fluroxypyr eller picloram.

6. Stabilt emulgerbart koncentrat ifelge krav 1, i hvilket det andet
carboxylsyreherbicid i form af en C4-Cg-alkyl- eller alkoxysubstitueret alkylester

er en butotyl-, meptyl- eller isooctylester.

7. Stabilt emulgerbart koncentrat ifglge krav 1, der indeholder fra 0,01 til 40
veegt-% af det farste carboxylsyreherbicid i form af aminsaltet, fra 0,01 til 70
vaegt-% af det andet carboxylsyreherbicid i form af esteren, fra 1 til 60 veegt-%

af det alkoholiske oplgsningsmiddel og fra O til 20 vaegt-% af emulgatorerne.

8. Stabilt emulgerbart koncentrat ifelge krav 1, der indeholder fra 1 til 20
veegt-% af det farste carboxylsyreherbicid i form af aminsaltet, fra 10 til 60
veegt-% af det andet carboxylsyreherbicid i form af esteren, fra 5 til 50 veegt-%
af det alkoholiske oplgsningsmiddel og fra 2 til 10 vaegt-% af emulgatorerne.

9. Fremgangsmade til fremstilling af det emulgerbare koncentrat ifglge krav
1, hvilken fremgangsmade omfatter kontakt mellem det forste
carboxylsyreherbicid pa syreformen og den tertisere amin i
alkoholoplgsningsmidlet og den anden carboxylsyreherbicidester og eventuelt
tilstedeveerende emulgatorer under omrgring, indtil der opnas en homogen

oplgsning.
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