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Description
POLYMERIC SURFACTANT USEFUL FOR THE PREPARATION OF
PESTICIDAL AGROCHEMICAL COMPOSITIONS

[0001] The present invention relates to pesticidal agrochemical compositions
(phytopharmaceuticals) containing a polymeric surfactant based on a)
acrylic acid or methacrylic acid and/or
2-acrylamido-2-methylpropanesulfonic acid and b) an acrylic or
methacrylic ester of a Cg-Cy5 alcohol, as dispersing agent and stabiliser.

[0002] Pesticides, depending on the characteristics of the active substance that
they contain and on their use, may be formulated as dry powders, wettable
powders, dispersible granules, suspensions, concentrated emulsions and
solutions, and their application on the soil, seeds and plants foliage
generally occurs in the form of aqueous solution, suspension or emulsion.

[0003] In order to disperse and suspend solid pesticidal substances or to emulsify
oily liquids in water, to prepare stable suspensions or emulsions ,
surfactants are normally employed; beside assisting the formation of
mixtures of water and water insoluble materials, surfactants reduce the
interfacial tension between water and the treated substrate and improve
the distribution and penetration of the active substance.

[0004] Among the surfactants used for this scope, polymeric surfactants,
particularly those that are obtained by copolymerisation of monomers
containing strongly acidic groups such as sulfonic groups, are known and
have been appreciated for a long time.

[0005] US 5,693,716 (Dow Chem. Co.), for example, describes substantially non
aqueous compositions containing a pesticide and graft polymers
comprising a hydrophobic portion and at least an hydrophilic monomer
(such as 2-acrylamido-2-methylpropanesulfonic acid).

[0006] EP 1 007 598 (Lubrizol) describes agrochemical spray compositions
containing up to 1000 ppm (0.1%) of an aqueous composition comprising
a polymer obtained copolymerising a hydrophilic monomer (such as
2-acrylamido-2-methylpropanesulfonic acid) and a hydrophobic monomer.

[0007] US patent application US 2006/0142159 (Clariant) claims the use of

polymers obtained by radical polymerisation of A)
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[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

2-acrylamido-2-methylpropanesulfonic acid and/or salt thereof; B) one or
more ethoxylated or propoxylated macromonomers; C) optionally, one or
more ethylenically mono- or poly-unsaturated monomers, as stabilisers for
concentrated suspensions.

Polymeric surfactants are used also in other industrial fields, such as in the
cosmetic, paints and varnishes and textile fields.

US 5,422,176 (BASF) describes copolymers containing from 20 to 90% by
weight of 2-acrylamido-2-methylpropanesulfonic acid and from 0.1 to 10%
by weight of styrene or acrylic or methacrylic acid C4-C,5 esters, and other
monomers, together with their use as colloid protectors in the preparation
of microcapsules.

EP 750899 (Shiseido) describes cosmetic compositions in the form of
emulsions or solutions containing polymeric surfactants based on
2-acrylamido-2-methylpropanesulfonic acid and (meth)acrylic esters.

It has now been found that the use of a polymer obtained by
polymerisation of a) from 60 to 90% molar of acrylic or methacrylic acid
and/or 2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 %
molar of an acrylic or methacrylic acid ester of a C3-C,5 alcohol having
average numeral molecular weight comprised from 1,000 to 10,000 dalton,
as dispersing agent and stabiliser, provides unexpected advantages in the
preparation of agrochemical compositions comprising at least a pesticidal
active substance and from 0.5 to 10% by weight of the said polymer.

In particular, the polymer according to the invention behaves as a very
good dispersing agent in milling; furthermore the polymer is very efficient
in promoting the formation of stable aqueous systems comprising both
organic and inorganic materials.

For the use in the preparation of agrochemical composition the polymeric
surfactant of the present invention is in the form of stable and
homogenous aqueous concentrated composition.

It is therefore an object of the present invention an aqueous composition
containing from 30 to 60 % by weight of polymer obtained by polymerising:
a) from 60 to 90% molar of acrylic or methacrylic acid and/or

2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 % molar of
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

an acrylic or methacrylic acid ester of Cg-C45 alcohols and having average
numeral molecular weight comprised from 1,000 to 10,000 dalton, and
from 20 to 80% by weight of water.

It is a further object of the invention a pesticidal agrochemical composition,
characterised by the fact that it comprises from 0.5 to 10% by weight of a
polymer obtained by polymerising: a) from 60 to 90% molar of acrylic or
methacrylic acid and/or 2-acrylamido-2-methylpropanesulfonic acid; b)
from 10 to 40 % molar of an acrylic or methacrylic acid ester of a C3-Cy5
alcohol having average numeral molecular weight comprised from 1,000 to
10,000 dalton, at least a pesticidal active substance, and a carrier.

The use of the above described aqueous compositions in the preparation
of pesticidal agrochemical compositions and the use in agriculture of these
compositions for the treatment of seeds, plants, fields, etc. are other
objects of the invention.

The characteristics and advantages of using the polymer according to the
present invention are illustrated in detail in the following description.

It has now been found that the use of a polymer obtained by
polymerisation of a) from 60 to 90% molar of acrylic or methacrylic acid
and/or 2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 %
molar of an acrylic or methacrylic acid ester of a C3-C43 alcohol having
average numeral molecular weight comprised from 1,000 to 10,000 dalton,
as dispersing agent and stabiliser, provides unexpected advantages in the
preparation of agrochemical compositions comprising at least a pesticidal
active substance and from 0.5 to 10% by weight of the said polymer.

In particular, the polymer according to the invention behaves as a very
good dispersing agent in milling; furthermore the polymer is very efficient
in promoting the formation of stable aqueous systems comprising both
organic and inorganic materials.

For the use in the preparation of agrochemical composition the polymeric
surfactant of the present invention is in the form of stable and
homogenous aqueous concentrated composition.

It is therefore an object of the present invention an aqueous composition

containing from 30 to 60 % by weight of polymer obtained by polymerising:
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

a) from 60 to 90% molar of acrylic or methacrylic acid and/or
2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 % molar of
an acrylic or methacrylic acid ester of Cg-C45 alcohols and having average
numeral molecular weight comprised from 1,000 to 10,000 dalton, and
from 20 to 80% by weight of water.

It is a further object of the invention a pesticidal agrochemical composition,
characterised by the fact that it comprises from 0.5 to 10% by weight of a
polymer obtained by polymerising: a) from 60 to 90% molar of acrylic or
methacrylic acid and/or 2-acrylamido-2-methylpropanesulfonic acid; b)
from 10 to 40 % molar of an acrylic or methacrylic acid ester of a C3-Cy5
alcohol having average numeral molecular weight comprised from 1,000 to
10,000 dalton, at least a pesticidal active substance, and a carrier.

The use of the above described aqueous compositions in the preparation
of pesticidal agrochemical compositions and the use in agriculture of these
compositions for the treatment of seeds, plants, fields, etc. are other
objects of the invention.

The characteristics and advantages of using the polymer according to the
present invention are illustrated in detail in the following description.
DETAILED DESCRIPTION.

Copolymers obtained by radical polymerization of
2-acrylamido-2-methylpropanesulfonic acid and acrylic or methacrylic acid
ester of Cg-C,5 alcohols are known.

An example of the preparation of copolymers of
2-acrylamido-2-methylpropanesulfonic acid and lauryl methacrylate by
radical polymerisation in solvent (dimethyl formamide), of the isolation by
precipitation is reported in Macromolecules, 1999, 32, 4631-4640.

It has now been found that it is possible to prepare the polymers that are
useful for the realisation of the invention by radical polymerisation of the
monomers in hydroalcoholic mixtures, preferably in a water isopropanol
mixture, and to obtain them in the form of a stable and homogeneous
aqueous composition having a concentration comprised between 30 and
60%.

The aqueous composition of the polymer are advantageously used as
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[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

such as dispersing agent and stabilisers of pesticides and revealed to be
particularly suitable for the preparation of concentrated aqueous
suspensions.

For this kind of use it is particularly advantageous to use a composition
according to the invention in which the polymer is obtained by
polymerising: a) from 60 to 90% in moles of a mixture comprising a’) from
0 to 70% in moles of acrylic or methacrylic acid and a”) from 30 to 100%
molar of 2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40%
molar of an acrylic or methacrylic acid ester of a Cg-C,5 alcohol.

When used in the preparation of aqueous suspension, these aqueous
compositions further prevent the flocculation of the pesticides diluted for
use.

Moreover, an aqueous composition in which the polymer is obtained by
polymerising a) from 60 to 90% molar of
2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40% molar of an
acrylic or methacrylic acid ester of a Cg-C45 alcohol is particularly
advantageous as milling adjuvant in the preparation of concentrated
suspensions.

Lauryl acrylate and lauryl methacrylate are particularly preferred for the
realisation of the present invention.

The polymeric surfactant useful for the realisation of the invention does not
contain crosslinking agents, nor ethoxylated or propoxylated monomers,
the stability of its aqueous compositions and its rheological behaviour
being determined by molar proportion of carboxylic and/or sulfonic groups
and hydrophobic Cg-C,g groups.

In the preparation of the aqueous composition according to the invention
the use of a water and isopropanol mixture is advantageous because
isopropanol acts as chain transfer in the polymerisation reaction and
allows the regulation of the average numeral molecular weight from 1,000
to 10,000 dalton; the average numeral molecular weight is a characteristic
of the polymer of the invention.

Best results are obtained with polymers having average numeral molecular
weight from 1,000 to 5,000.
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

The aqueous composition according to the invention may be used to
formulate active substances in the form of concentrated suspension,
dispersible granules, concentrated emulsion, thus obtaining a composition
that can be applied as such on the substrate, or can be diluted as
necessary with water or other proper solvent, even just before use.
The agrochemical compositions of the inventions are characterised by the
fact of being in a form chosen among: concentrated suspension,
dispersible granules, concentrated emulsion; preferably, thanks to the high
dispersing power of the polymeric surfactant that they contain, they are in
the form of concentrated suspension.
For the preparation of concentrated aqueous suspensions, the aqueous
composition of the polymeric surfactant is diluted with water to obtain a
polymer concentration of 0.5-5% by weight; the solid active substance is
added to the diluted composition, while mixing; the obtained dispersion is
milled until the particle size of the active substance allows dispersion
stability and bio-availability of the active substance itself. The rheology
may be regulated with a thickening agent.
According to a particular embodiment of the invention, the agrochemical
compositions in the form of aqueous suspensions comprise at least an
active substance having pesticidal activity, and water or mixtures of water
and glycol and/or glycerine as carrier; preferably, the amount of active
substance is comprised between 5 to 50%, and the amount of carrier is
the balance to 100.
The agrochemical compositions of the invention may further contain one or
more additives with different functions, such as:

Fertilisers or micronutrients;

Other surfactants, beside those of the composition according to the

invention;

Other products, such as anti-foam agents, anti-freeze agents, colorants,

stabilisers and buffers;

the additives normally used in agrochemical composition.
The agrochemical compositions comprise one or more active substances

having pesticidal activity (or pesticides).
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]
[0049]
[0050]

The term "pesticide" (or phytosanitary, or agro-pharmaceutical, or
parasiticide) refers to a category of specialties used to treat plants
desease or to regulate their life cycle (with the exception of fertilisers).
These specialties are diversified according to their function:

* Fungicides if they act on fungi

 Insecticides and acaricides, if they act on insects

» Herbicides or weedkillers, if they act on weeds

* Nematicides or fumigators, if they are useful for soil pest control

* Plant growth regulators

The pesticides utilisable in the agrochemical compositions of the invention
are, for example: Alphacypermethrin, Atrazine, Bromacil, Captan,
Carbaryl, Carbendazim, Carbofuran, Carboxin, Chloridazon, Chlorthalonl,
Chlortoluron, Copper oxychloride, Copper oxyquinolate, Copper hydroxide,
Copper Basic Trisulfate, Deltamethrin, Dicofol, Diuron, Dodine,
Endosulfan, Ethofumesate, Fentin Hydroxide, Fluometuron, Folpet,
Lindane, Linuron, Mancozeb, Metalaxyl, Metobromuron, Oxadiazon,
Pendimethalin, Permethrin, Phenmedipham, Propachlor, Propanil,
Propiconazol, Propoxur, Simazine, Sulphur, Tetramethrin, Thiophanate
methyl, Thiram, Triadimefon, Triadimenol, Trifluralin, Vinclozolin, Zineb e
Ziram, and mixture thereof.

The aqueous composition according to the invention is particularly useful
for the preparation of concentrated suspensions of Bordeaux mixture, a
mix of copper sulfate and hydrated lime in water, which is largely used as
fungicide.

The Bordeaux mixture is commonly prepared by adding the solid
components in water (the typical dosage of the mixture for foliage
application are about 1 Kg of copper sulphate each 0.8 Kg of hydrated
lime in 100 litres of water). Concentrated suspension of the solid
components in water are more and more appreciated by users, for easy of

dosing and because they help to obtain homogeneous mixtures.

Examples
EXAMPLE 1
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[0051]
[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]

[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]

[0066]

[0067]

[0068]
[0069]
[0070]
[0071]

[0072]

Preparation of an aqueous composition of the invention.

(Composition 1)

A solution of monomers is prepared with the following ingredients:

Lauryl methacrylate (PM 254.42) 55.3 g
2-acrylamido-2-methylpropanesulfonic acid (PM 207.2) 224.9 g

water 224.9 g

ispropanol 146.4 g

2-acrylamido-2-methylpropanesulfonic acid is dissolved in water and
isopropanol, lauryl methacrylate is added after dissolution and keeping
stirred.

The following solution of persulfate is prepared:

Ammonium persulfate 9.7 g

water 65.1 g

A reactor is charged with:

water 56.5 g

isopropanol 225.8 g

and heated with an external bath at 90° until boiling starts (about 78°C).
The two solutions are added in about 1 hour. When the feeding ends, the
temperature is kept for 10 minutes.

The apparatus for distillation with distillation column and collecting flask is
prepared, 85.5 g of NaOH 50% are added drop wise exploiting the heat of
reaction to distillate, vacuum is applied and isopropanol is removed.
When the distillation is complete the temperature is lowered to 25°C, the
pH is regulated between 7 and 9 with NaOH 50% and the dry matter is
brought to 40% with water (Composition 1)

The numeral molecular weight of the polymer obtained is 2,712.
EXAMPLE 2

Preparation of an aqueous composition of the invention (Composition 2)
An aqueous composition is prepared with the same procedure of Example
1, but the 224.9 g of 2-acrylamido-2-methylpropanesulfonic acid are
replaced by 165.9 g of 2-acrylamido-2-methylpropanesulfonic acid and
110.6 g of acrylic acid.

EXAMPLE 3
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[0073]
[0074]

[0075]
[0076]
[0077]

[0078]
[0079]
[0080]

[0081]

[0082]

Preparation of an aqueous comparative composition (Composition 3)

An aqueous composition is prepared with the same procedure of Example
1, but the 224.9 g of 2-acrylamido-2-methylpropanesulfonic acid are
replaced by276.5 g of 2-acrylamido-2-methylpropanesulfonic acid and
22.12 g of methoxypolyethyleneglycol (1000) methacrylate.

EXAMPLE 4

Preparation of an aqueous comparative composition (Composition 4)

An aqueous composition is prepared with the same procedure of Example
1, but the 224.9 g of 2-acrylamido-2-methylpropanesulfonic acid are
replaced by276.5 g of 2-acrylamido-2-methylpropanesulfonic acid sodium
salt and 22.12 g of methoxypolyethyleneglycol (1000) methacrylate.
EXAMPLE 5

Preparation of concentrated suspensions.

The Compositions 1-4 are used to prepare 4 concentrated suspensions of
Diuron (respectively named SC1, SC2, SC3 and SC4), at concentration of
500 g/l of active substance; the Compositions were diluted with water, the
other liquid ingredients and added, then Diuron was added and milled in a
Dyno Mill KDL (Willy Bachofen, CH) mill at 3200 rpm for 2 hours (volume
of balls 250 ml)

The percentage composition of the concentrated suspensions is reported
in Table 1.

Table 1- Compositions 1-4
% SC1 | SC2 | SC32 | sC4?
Diuron 42 42 42 42
Monopropylene glycol | 13 13 13 13

EMULSON AG/TRST | 0.5 0.5 0.5 0.5
1

Composition 1 3.0 - - -

Compostion 2 - 3.0 - -

Composition 3% - - 3.0 -

Composition 4% - - - 3.0
Rodopol 23 (2%) 6 6 6 6
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Anti foam 0.5 0.5 0.5 0.5

Distilled water to to to to

100 | 100 [ 100 | 100

[0083] 1) surfactant sold by Cesalpinia Chemicals SpA

[0084] 2) comparative

[0085] The particle size distribution (G) and the percentage suspensibility (DS %)
of SC1-SC4 were measured according to the CIPAC Methods MT 187 and

MT 161 respectively; the Brookfield viscosity was measured and the

results are reported in Table 2.

[0086]
Table 2
SC1 | SC2 |[SC3%» |SC4?
G" 0.567 | 0.719 | 0.738 | 0.775
DS % 94 95 93 89

Viscosity s 3-100 rpm | 62 179 140 56
Viscosity s 2-50 rpm 58 30 229 60
Viscosity s 3-10 rpm 64 44 480 92

[0087] 1) average particle size in micron
[0088] 2) comparative
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Claims

1.

Aqueous composition containing from 30 to 60 % by weight of the polymer
obtained by polymerising: a) from 60 to 90% molar of acrylic or methacrylic
acid and/or 2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 %
molar of an acrylic or methacrylic acid ester of Cg-C45 alcohols, and having
average numeral molecular weight comprised between 1,000 and 10,000
dalton, and from 20 to 80% by weight of water.

Aqueous composition according to claim 1 in which the polymer has average
numeral molecular weight comprised from 1,000 to 5,000 dalton.

Aqueous composition according to claim 2 in which the polymer is obtained by
polymerising: a) from 60 to 90% in moles of a mixture comprising a’) from 0 to
70% in moles of acrylic or methacrylic acid and a”) from 30 to 100% molar of
2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40% molar of an
acrylic or methacrylic acid ester of a Cg-C,5 alcohol.

Aqueous composition according to claim 3 in which the polymer is obtained by
polymerising a) from 60 to 90% molar of 2-acrylamido-2-methylpropanesulfonic
acid; b) from 10 to 40% molar of an acrylic or methacrylic acid ester of a C4-Cyg
alcohol.

Pesticidal agrochemical composition, characterised by the fact that it
comprises from 0.5 to 10% by weight of a polymer obtained by polymerising: a)
from 60 to 90% molar of acrylic or methacrylic acid and/or
2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40 % molar of an
acrylic or methacrylic acid ester of a Cg-C,5 alcohol, having average numeral
molecular weight comprised from 1,000 to 10,000 dalton, at least a pesticidal
active substance, and a carrier.

Pesticidal agrochemical composition according to claim 5, characterised by the
fact that the polymer has average numeral molecular weight comprised from
1,000 to 5,000 dalton.

Pesticidal agrochemical composition according to claim 6 characterised by the
fact that it is in the form of concentrated suspension, dispersible granules or
concentrated emulsion.

Pesticidal agrochemical composition according to claim 7 characterised by the

fact that it is in the form of a concentrated suspension and the polymer is
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10.

12

obtained by polymerising: a) from 60 to 90% in moles of a mixture comprising
a’) from 0 to 70% in moles of acrylic or methacrylic acid and a”) from 30 to
100% molar of 2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40%
molar of an acrylic or methacrylic acid ester of a Cg-C,5 alcohol.

Pesticidal agrochemical composition according to claim 8 in which the polymer
is obtained by polymerising a) from 60 to 90% molar of
2-acrylamido-2-methylpropanesulfonic acid; b) from 10 to 40% molar of an
acrylic or methacrylic acid ester of a Cg-C,5 alcohol.

Pesticidal agrochemical composition according to claim 8 or 9 characterised by
the fact that the active substance is selected in the group consisting of:
Alphacypermethrin, Atrazine, Bromacil, Captan, Carbaryl, Carbendazim,
Carbofuran, Carboxin, Chloridazon, Chlorthalonl, Chlortoluron, Copper
oxychloride, Copper oxyquinolate, Copper hydroxide, Copper Basic Trisulfate,
Deltamethrin, Dicofol, Diuron, Dodine, Endosulfan, Ethofumesate, Fentin
Hydroxide, Fluometuron, Folpet, Lindane, Linuron, Mancozeb, Metalaxyl,
Metobromuron, Oxadiazon, Pendimethalin, Permethrin, Phenmedipham,
Propachlor, Propanil, Propiconazol, Propoxur, Simazine, Sulphur,
Tetramethrin, Thiophanate methyl, Thiram, Triadimefon, Triadimenol,

Trifluralin, Vinclozolin, Zineb e Ziram, and mixture thereof.
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