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having 1 to 3 carbon atoms.

In one aspect, a solvent for pesticides comprises (a) an ether ester of Formula (1); wherein R! and R? are cach
independently one of an alkyl group having 1 to 4 carbon atoms or an aryl group, wherein R? is hydrogen, methyl,
or ethyl, and wherein n is 1 to 6; and (b) a polar amide of Formula (2): R“-C(O)-NRSR6 (Formula (2)) wherein
R* is an alkyl group having 1 to 4 carbon atoms, and wherein R’ and R® are each independently an alkyl group
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SOLVENTS FOR AGRICULTURAL APPLICATIONS
AND PESTICIDE FORMULATIONS

Field
The present invention relates to solvents for agricaltural applications (e.g., pesticides)
and to pesticide formulations.
Introduction

High polarity solvents play a critical role in the preparation of pesticide formulations
by dissolving active ingredicents to make high concentration products. Commonly used high
polarity solvents include, for example, N-methyl pyrrolidone (NMP) or dimethyl sulfoxide
(DMSO), which provide excellent dissolution performance with various active ingredicnts.
However, some highly polar solvents have reproductive toxicity or other toxicity which
drive global safety and regulatory concerns.

It would be desirable to have new solveunts for agricultural applications (e.g.,
pesticides) that have good dissolution properties for a variety of active ingredients while
also having a good cuvironmental profile.

Smmmary

The present invention provides solveunts for agricultural applications, such as
pesticides, that, in some embodiments, have good dissolution properties for a variety of
active imgredients.

In one aspect, the present invention provides a solvent for pesticides that comprises

{(a) an cther ester of Formula 1:

i (Formula 1)
wherein R’ and R? are each independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein n is 1 to 6; and (b)
a polar amide of Formula 2:
R*-C(OWNR'R® (Formula 2)
wherein R*is an alkyl group having 1 to 4 carbon atoms, and wherein R and R® are each

independently an alkyl group having 1 to 3 carbon atoms.
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In another aspect, the present invention provides a solvent for pesticides that consists

casentially of (a) an ether ester of Formula 1:

5
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O (Formula 1)
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wherein R’ and R” are cach independently one of an alky! group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein nis 1 to 6; and (b)
a polar amide of Fornmla 2:

R*-C(O)-NR’R® (Formula 2)
wherein R* is an alkyl group having 1 to 4 carbon atoms, and wherein R” and R® are cach
independently an alkyl group having 1 to 3 carbou atoms.

in another aspect, the present invention provides a pesticide formulation that
comprises a solvent according to any of the embodiments of the present invention disclosed
herein and a pesticide.

In another aspect, the present invention provides a pesticide formulation that
comprises (a) 5 to 30 weight percent of the ether ester of Formula 15 (b} 30 to 90 weight
percent of the polar amide of Formula 2; (¢) 2 to 70 weight percent of a pesticide; and (d) 3
to 20 weight percent of an emulsifier,

These and other embodiments are described in more detail in the Detailed
Description.

Detailed Description

9% i,

As used herein, “a,” “an,” “the,” “at least one,” and “one or more” are used
interchangeably. Thus, for example, an agueouns composition that includes particles of

“a” hydrophobic polymer can be interpreted to macan that the composition includes particles
of "one or more" hydrophobic polymers.

The numerical ranges disclosed herein include all values trom, and including, the
lower and upper value. For ranges containing explicit values {e.g., 1 to 7}, any subrange
between any two explicit values 1s included {(e.g., 110 2;2t06; 510 7;3t0 7; 5 1o 6; etc.).

The terms “comprising,” “inchuding,” “having,” and their derivatives, are not
intended to exclude the presence of any additional component, step or procedure, whether or

not the same is specifically disclosed. In order to avoid any doubt, all compositions claime
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through use of the term “comprising” may include any additional additive, adjuvant, or
compound, whether polymerie or otherwise, unless stated to the contrary. In contrast, the
term, “consisting essentially of” excludes from the scope of any succeeding recitation any
other component, step, or procedure, excepting those that are not essential to operability.
The term “consisting of” excludes any component, step, or procedure not specifically
delineated or listed. The term “or,” unless stated otherwise, refers to the listed members
individually as well as in any combination. Use of the singular includes use of the plural
and vice versa.

Unless stated to the contrary, implicit from the context, or customary in the art, all
parts and percents are based on weight and all test methods are current as of the {iling date
of this disclosure.

“Solvent” and like terms mean a substance that is capable of dissolving another
substance {L.¢., a solute) to form an essentially uniformly dispersed mixture (i.e., solution) at
the molecular or tonic size level.

Embodiments of the present invention relate to solvents for pesticides. In some

embodiments, a solvent for pesticides comprises (a) an cther ester of Formula 1:

O (Formla 1)

wherein R’ and R” are cach independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein n is 1 to 6; and (b)
a polar amide of Formula 2:

RLC(O)-NRR® (Formula 2)
wherein R* is an alkyl group having 1 to 4 carbon atoms, and wherein R® and R® are cach
independently an alkyl group having 1 to 3 carbon atoms. In some embodiments, R* of the
polar amide of Formula 2 1s a methyl group or an cthyl group. The polar amide, in some
embodiments, is N,N-diethyl acetamide or N,N-dimethyl propanamide. In some
embodiments, R' and R” of the cther ester of Formula 1 are ethyl groups, R’ is hydrogen,
and n is 2. The solvent, in some embodiments, comprises up to 20 weight percent of the

ether ester based on the total weight of the solvent.
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In some embodiments, a solvent for pesticides consists essentially of (a) an cther

ester of Formula 1:

0 (Formula 1)

wherein R’ and R” are cach independently one of an alky! group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein nis 1 to 6; and (b)
a polar amide of Fornmla 2:

R*-C(O)-NR’R® (Formula 2)
wherein R*is an alkyl group having 1 to 4 carbon atoms, and wherein R” and R® are cach
independently an alkyl group having 1 to 3 carbon atoms. In some embodiments, R” of the
polar amide of Formula 2 is a methyl group or an ethvl group. The polar amide, in some
embodiments, is N, N-diethyl acetamide or N,N-dimethyl propanamide. In some
embodiments, R' and R” of the ether ester of Formula 1 are ethyl groups, R’ is hydrogen,
and n is 2. The solvent, in some embodiments, comprises up to 20 weight percent of the
cther ester based on the total weight of the solvent.

Embodiments of the present invention also relate to pesticide formmlations. In some
embodiments, a pesticide formulation comprises a solvent according to any of the
embodiments of the present invention disclosed herein and a pesticide. In some
embodiments, the pesticide comprises one or more of abamectin, tebuconazole,
difenoconazole, triazolone, quizalofop-p-cthyl, myclobutanil, diafenthiuron, pyraclostrobin,
bifenthrin, buprofezin, and beta-cypermethrin, In some embodiments, the pesticide
formulation further comprises an emulsifier. A pesticide formulation, in some embodiments,
comprises (a) 5 to 30 weight percent of the cther ester of Formula 1; (b) 30 to 90 weight
percent of the polar amide of Formula 2; (¢} 2 to 70 weight percent of a pesticide; and (d) 3
to 20 weight percent of an emulsifier,

Solvents for Pesticides

Solvents for pesticides according to some embodiments of the present invention

comprise {a} an cther ester of Formmla 1:
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wherein R' and R” are cach independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein n is 1 to 6; and (b)
a polar amide of Formula 2:

R*-C{O)-NR’R® (Formula 2)
wherein R*is an alkyl group having 1 to 4 carbon atoms, and wherein R” and R® are each
independently an alkyl group having 1 to 3 carbon atoms.

{1} Ether Ester

The first component of solvents for pesticides of the present invention consists of, or

is, an cther ester of Formula 1:

{Formula 1)

wherein R' and R” are cach independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein nis 1 to 6. In some
embodiments, R' and R” are ethyl groups, R’ is hydrogen, and n is 2.

In one embodiment the ether ester is ethyl-3-ethoxy propionate and is commercially
available from The Dow Chemical Company as UCAR™ Ester EEP.

In some embodiments, solvents of the present invention comprise or consist
essentially of up to 25 weight percent of the ether ester. Solvents of the present invention,
in other ernbodiruents, comprise or consist essentially of up to 20 weight percent of the
cther ester. In some embodiments, solvents of the present invention comprise or consist
cssentially of 15 to 20 weight percent of the cther ester.

(2} Polar Amide

The second component of solvents for pesticides of the present invention consists of,
or is, a polar amide of Formula 2:

R'-C(O)-NR°R® (Formula 2)
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wherein R* is an alkyl group having 1 to 4 carbon atoms, and wherein R® and R® are cach
independently an alkyl group having 1 to 3 carbon atoms. In some embodiments, R* of the
polar amide of Formwla 2 1s a methyl group or an cthyl group.

The polar amide, in some embodiments, is N,N-diethyl acetamide {CAS Number
685-91-6) or N,N-dimethyl propanamide (CAS Number 758-96-3). In some embodiments,
the polar amide is N,N-dimethyl propanamide.

In some embodiments, solvents of the present invention comprise or consist
essentially of up to 90 weight percent of the polar amide. Solvents of the present invention,
in other embodiments, comprise or consist essentially of 60 to 90 weight percent of the
polar amide. In some embodiments, solveunts of the present invention comprise or consist
essentially of 70 to 85 weight percent of the polar amide.

Solvents of the present invention arc made using known equipment and known
techniques. The individual components of the solvent are commercially available, liquid at
ambient conditions (23°C and atmospheric pressure), and can simply be mixed with one
another using conventional mixing equipment and standard blending protocols. The
components can be added to one another in any order inchuding simultancously.

In one embodiment the solvent for pesticides is a blend consisting of, or consisting
essentially of, the ether ester of Formula 1 {as described above) as the first component and
the polar amide of Formula 2 (as described above) as the second component.

In one embodiment the solvent for pesticides is a blend consisting of, or consisting
essentially of, cthyl-3-ethoxy propionate and the polar amide of Formula 2 (as described
above).

In one cmbodiment the solvent for pesticides is a blend consisting of, or consisting
casentially of, the ether ester of Formula 1 (as described above) as the first component and
N,N-dicthyl acetamide as the second component.

In one embodiment the solvent for pesticides is a blend consisting of, or consisting
cssentially of, the ether ester of Formula 1 (as described above) as the first component and
N,N-dimethyl propanamide as the second component.

In one embodiment the solvent for pesticides is a blend consisting of, or consisting

essentially of, ethyl-3-ethoxy propionate and N,N-diethyl acetamide.

-6-
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In one cmbodiment the solvent for pesticides is a blend consisting of, or consisting
essentially of, ethyl-3-ethoxy propionate and N N-dimethvl propanamide as the second
component.

Pesticide Formulations

In some embodiments, solvents of the present invention are useful in forming
pesticide formulations of the present invention. Pesticide formulations according to the
present invention comprise a pesticide and a solvent according to any of the embodiments
of solvents for pesticides disclosed herein. These pesticides include, but are not limited to,
one or more of abamectin, tebuconazole, difenoconazole, triazolone, quizalofop-p-ethyl,
myclobutanil, diatenthiuron, pyraclostrobin, bifenthrin, buprofezin, and beta-cypermethrin,

In some embodiments, the pesticide formulation further comprises an emulsifier.
Examples of emulsificrs that can be used in embodiments of pesticide formulations of the
present invention include, for example, TERGITOL™ 15-S-9, DOWFAX™ D-800, ,
DOWFAX™ 2A1 and TRITON™ GR-7M, cach of which are available from The Dow
Cherical Company.

In some embodiments, a pesticide formulation of the present invention comprises 5
to 30 weight percent of the ether ester of Formula 1 (as described above), 30 to 90 weight
percent of the polar amide of Formula 2 (as described above), 2 to 70 weight percent of one
or more pesticides, and 3 to 20 weight percent of an emulsifier, each based on the total
weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention comprises 5
to 30 weight percent of ethyl-3-ethoxy propionate, 30 to 90 weight percent of the polar
amide of Formula 2 (as described above), 2 to 70 weight percent of one or more pesticides,
and 3 to 20 weight percent of an emulsifier, each based on the total weight of the pesticide
formulation.

In some embodiments, a pesticide formulation of the present invention comprises 5
to 30 weight percent of the cther ester of Formula 1 (as described above), 30 to 90 weight
percent of N,N-dicthyl acetamide, 2 to 70 weight percent of one or more pesticides, and 3 to
20 weight percent of an emulsificr, cach based on the total weight of the pesticide

formulation,
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In some embodiments, a pesticide formulation of the present invention comprises 5
to 30 weight percent of the ether ester of Formula 1 (as described above), 30 to 90 weight
percent of N N-dimethyl propanamide, 2 to 70 weight percent of one or more pesticides,
and 3 to 20 weight percent of an emulsifier, cach based on the total weight of the pesticide
formulation.

In some embodiments, a pesticide formulation of the present invention comprises 3
to 30 weight percent of ethyl-3-cthoxy propionate, 30 to 90 weight percent of N,N-dicthyl
acetamide, 2 to 70 weight percent of one or more pesticides, and 3 to 20 weight percent of
an emulsifier, cach based on the total weight of the pesticide formmlation.

In some embodiments, a pesticide formulation of the present invention comprises 3
to 30 weight percent of ethyl-3-cthoxy propionate, 30 to 90 weight percent of N,N-dimethyl
propanamide, 2 to 70 weight percent of one or more pesticides, and 3 to 20 weight percent
of an emulsifier, cach based on the total weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 5 to 30 weight percent of the ether ester of Formula 1 (as
described above), 30 to 90 weight percent of the polar amide of Formula 2 (as described
above), 2 to 70 weight percent of one or more pesticides, and 3 to 20 weight percent of an
emulsifier, each based on the total weight of the pesticide fornmlation.

I some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 5 to 30 weight percent of ethyl-3-ethoxy propionate, 30 to 90
weight percent of the polar amide of Formula 2 (as described above), 2 to 70 weight percent
of one or more pesticides, and 3 to 20 weight percent of an emulsifier, cach based on the
total weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 5 to 30 weight percent of the cther ester of Formula 1 (as
described above), 30 to 90 weight percent of N N-diethyl acetamide, 2 to 70 weight percent
of one or more pesticides, and 3 to 20 weight percent of an emulsifier, cach based on the
total weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 5 to 30 weight percent of the ether ester of Formula 1 (as

described above), 30 to 90 weight percent of N,N-dimethyl propanamide, 2 to 70 weight

-R-
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percent of one or more pesticides, and 3 to 20 weight percent of an emulsifier, cach based
on the total weight of the pesticide formmulation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 5 to 30 weight percent of ethyl-3-ethoxy propionate, 30 to 90
weight percent of N N-diethyl acetamide, 2 to 70 weight percent of one or more pesticides,
and 3 to 20 weight percent of an emulsifier, each based on the total weight of the pesticide
formulation.

In some embodiments, a pesticide formulation of the present fnvention consists of,
or consists essentially of, 5 to 30 weight percent of ethyl-3-ethoxy propionate, 30 to 90
weight percent of N.N-dimethyl propanamide, 2 to 70 weight percent of one or more
pesticides, and 3 to 20 weight percent of an emulsifier, each based on the total weight of the
pesticide formulation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of the cther ester of Formula 1 (as described above), 40 to 85 weight
percent of the polar amide of Formula 2 (as described above), 3 to 40 weight percent of one
or more pesticides, and 5 to 15 weight percent of an emulsificr, cach based on the total
weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of ethyl-3-cthoxy propionate 40 to 85 weight percent of the polar
amide of Formula 2 (as described above), 5 to 40 weight percent of one or more pesticides,
and S to 15 weight pereent of an emulsificr, cach based on the total weight of the pesticide
formulation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of the ether ester of Formula 1 (as described above), 40 to 85 weight
percent of N N-dicthyl acetamide, 5 to 40 weight percent of one or more pesticides, and 5 to
15 weight percent of an emulsifier, cach based on the total weight of the pesticide
formulation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of the ether ester of Formula 1 (as described above), 40 to 85 weight

percent of N N-dimethyl propanamide, 5 to 40 weight percent of one or more pesticides,

9.
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and 5 to 15 weight percent of an emulsificr, cach based on the total weight of the pesticide
formmlation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of ethyl-3-ethoxy propionate, 40 to 85 weight percent of N)N-diethyl
acetamide, 5 to 40 weight percent of one or more pesticides, and 5 to 15 weight percent of
an emulsifier, cach based ou the total weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention comprises 10
to 25 weight percent of ethyl-3-ethoxy propionate, 40 to 85 weight percent of N, N-dimethyl
propanamide, 5 to 40 weight percent of one or more pesticides, and 5 to 15 weight percent
of an emulsifier, cach based on the total weight of the pesticide formulation,

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 10 to 25 weight percent of the ether ester of Formula 1 (as
described above), 40 to 85 weight percent of the polar amide of Formuila 2 (as described
above), 5 to 40 weight percent of one or more pesticides, and 5 to 15 weight percent of an
emulsifier, each based on the total weight of the pesticide formmlation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 10 to 25 weight percent of ethyl-3-cthoxy propiounate, 40 to 85
weight percent of the polar amide of Formula 2 (as described above), 5 to 40 weight percent
of one or ruore pesticides, and 5 to 15 weight percent of an emulsifier, each based on the
total weight of the pesticide formulation.

In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 10 to 25 weight percent of the ether ester of Formuia 1 (as
described above), 40 to 85 weight percent of N, N-diethy] acetamide, 5 to 40 weight percent
of one or more pesticides, and 5 to 15 weight percent of an enmulsifier, each based on the
total weight of the pesticide formulation,

In some embodiments, a pesticide formulation of the present invention consists of,
or consists cssentially of, 10 to 25 weight percent of the ether ester of Formula 1 (as
described above), 40 to 85 weight percent of N,N-dimethyl propanamide, 5 to 40 weight
percent of one or more pesticides, and 5 to 15 weight percent of an emulsifier, each based

on the total weight of the pesticide formulation.

-10-
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In some embodiments, a pesticide formulation of the present invention consists of,
or consists essentially of, 10 to 25 weight percent of ethyl-3-ethoxy propionate, 40 to 85
weight percent of N N-diethyl acetamide, 5 to 40 weight percent of one or more pesticides,
and 5 to 15 weight percent of an emulsifier, cach based on the total weight of the pesticide
formulation.

I some embodiments, a pesticide formulation of the present invention cousists of,
or consists essentially of, 10 to 25 weight percent of ethyl-3-cthoxy propionate, 40 to 85
weight percent of N,N-dimethyl propanamide, 5 to 40 weight percent of one or more
pesticides, and 5 to 15 weight percent of an emulsifier, each based on the total weight of the
pesticide formulation,

Optional materials that are not essential to the operability of, but can be included in,
the pesticide formulations of this invention include, but are not limited to, antioxidants,
colorants, water scavengers, stabilizers, and the like. These materials do not have any
material impact on the efficacy of the pesticide formulation. These optional materials are
used in known amounts, e.g., 0.10 to 5, or 4, or 3, or 2, or 1, weight percent based on the
weight of the solvent, and they are used in known ways.

Pesticide formulations can be prepared using techniques known to those of skill in
the art. For examiple, the active ingredient (pesticide) can be dissolved in a solvent, and
then emulsifiers or other conventional additives can be added.

Some embodiments of the invention will now be described in detail in the following
Examples.

Examples

The following examples are given to illustrate the invention and should not be
constroed as limiting its scope. All parts and percentages are by weight unless otherwise
indicated.

The following components in Table 1 are evaluated for performance as a solvent, or

as a component of a solvent, for pesticides:

11~
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Table 1

Component

Chemical

Ether Ester of Formula 1
{Ether Ester)

Ethyl-3-cthoxy propionate

Polar Amide of Formula 2

N,N-dicthyl acetamide

(DEAC)
Polar Amide of Formula 2 N.N-dimethyl propanamide
{(DMPA)
DMSO Dimethyl sulfoxide
DMAASBIO Mixture of N,N-dimethyldecanamide

and N ,N-dimethylcaprylamide

The ethyl 3-ethoxypropionate is UCAR™ Ester EEP available from The Dow Chemical

Company. The DMSO is from Sinopharm, Co. DMAASI0 is from Wilmar International

Limited. The DEAC, DMPA, and DMSO are commercial grade solvents that are

commercially available from a variety of suppliers,

The solubility of various pesticides in these solvents or solvent components are

evalnated. The pesticides are shown in Table 2:

Table 2
{Components Supplier
Abamectin Tianyuan Biochemical Co.
Tebuconazole Liannong Chemical Co,
Difenoconazole Suli Chemical Co.
Triazolone (Qizhou Chemical Co.
Quizalofop-p-ethyl Jingbo Chemical Co.
Myclobutanil Shengya Chemical Co,
Diafenthinron Sult Chemical Co.
Pyraclostrobin Shentai Chemical Co.
Bifenthrin Lier Chemical Co.
Buprofezin Lier Chemical Co.
Beta-cypermethrin Tianyuan Biochemical Co.

Hach pesticide powder is added by solvent in 2% stepwise increments to the final
pesticide concentration, Each pesticide reaches a concentration where the pesticide powder
is not dissolved by the solvent. The concentration just prior to the concentration where the

pesticide powder is not dissolved is shown in Table 3.

solubility that is no more than 2% lower than the actual solubility.

-12-
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Table 3
Active Ingredient BMSO DBMAARIO DEAC DMPA

{weight %) {weight %) (weight %) | (weight %)
Abamectin 21 38 50 51
Tcbuconazole 32 37 51 54
Difenoconazole 39 31 45 53
Triazolone 43 39 54 58
(Juizalofop-p-ethyl 16 24 42 43
Myclobutanil 57 42 57 58
Diafenthiuron 18 29 43 45
Pyraclostrobin 40 42 54 63
Bifenthrin 7 33 50 A7
Buprofezin 1 22 31 33
Beta-cypermethrin 10 34 56 61

As shown in Table 3, DEAC and DMPA cxhibit stronger dissolving power than

comparative sofvents DMS(O and DMAARIQ, not just for one active ingredient, but for each

of the active ingredients evaluated. DEAC and DMPA arc e¢ach polar amides that fall

within Formula 2 {as described above) and are thus potential components of solvents for

pesticides according to embodiments of the present invention,

A number of pesticide formulations are prepared and evaluated for their dissolving

performance and stability. The active ingredient is an amide-based pesticide. The

following pesticide formulations are prepared as emulsifiable concentrates, each having ~6

weight percent of the active ingredient.

Table 4

Component Comparative | Comparative | Inventive | Inventive

Ex. A Ex. B Ex. 1 Ex. 2
Active Ingredient 0.63 g 0.63 g 0.63¢g 0.63¢
(95.0% purity)
DMSO 837 ¢ 687 ¢
DEAC 687 g
DMPA 6.87 ¢
Ether Ester I.5¢ 15g 15g
Emulsifier 1 0.75 g 0.75 g 0.75¢ 0.75¢
Emulsifier 2 025¢g 025¢ 025¢g 025¢
Active dissolving | Well Can’t Well Well
status dissolved dissolve dissolved | dissolved

-13-
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Component Comparative | Comparative | Inventive | Inventive
Ex. A Ex. B Ex. 1t Ex.2

200X dilution, crystal NA <0.01ml | 0.1ml
30°C, 2 hours deposit deposit
Cold storage crystal NA ok ok
stability,
0°C, Tweek
Thermal storage ok NA ok ok
stability, 54°C, 2
weeks

Emmulsifier 1 is TERGITOL™ 15-5-9, which is commercially available trom The Dow
Chemical Company. Emulsifier 2 is TRITON™ GR-7M, which is commercially available
from The Dow Chemical Company.

Comparative Example | utilizing DMSO provides excellent dissolving performance
of the active ingredient, but exhibits poor stability upon dilution and poor cold storage
stability. In Comparative Example 2, the active ingredient is not dissolved in a solvent
mixture of DMSO with the Ether Hster. In each of the Inventive Examples, the pesticide
formulations provide excellent dissolvability of the active ingredient, stability upon dilution,
cold storage stability and thermal storage stability. The solvents used in the Inventive
Examples thas dissolve active ingredients at a high concentration while providing excellent

stability and a better environmental profile relative to DMSO.

-14-
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WE CLAIM:
I A solvent for pesticides comprising:

{a) an ether ester of Formula 1;

14 o
i-:{ _\;:} %.-‘ ™~ é’}}- V,,L.‘.r . Q;
N (Formula 1)

wherein R' and R” are each independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R’ is hydrogen, methyl, or ethyl, and wherein n is 1 to 6; and
(b} apolar amide of Formula 2:
R*-C{O)-NR’R® (Formula 2)
wherein R*is an alkyl group having 1 to 4 carbon atoms, and wherein R” and R® are each

independently an alkyl group having 1 to 3 carbon atoms,

2. The solvent of ¢laim 1, wherein R” is a methyl group or an cthyl group.
3, The solvent of claim 1 or claim 2, wherein the polar amide i1s N,N-diethyl acetamide

or N.N-dimethyl propanamide.

-~ . . 1 2 . 3.
4, The solvent of any of claims 1-3, wherein R* and R” are ethyl groups, wherein R is
o > &

hydrogen, and wherein n is 2.

5. The solvent of any of claims 1-4, wherein the solvent comprises up to 20 weight

percent of the cther cster based on the total weight of the solvent.

6. A solvent consisting essentially of

{a) an ether ester of Formula 1;

’5-3{1\ qc.i:;; L% T
i (Formula 1)
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wherein R' and R” are cach independently one of an alkyl group having 1 to 4 carbon atoms
or an aryl group, wherein R is hydrogen, methyl, or ethyl, and wherein nis 1 to 6; and
(b} a polar amide of Formula 2:
R*-C(O)-NR'R® (Formula 2)
wherein R* is an allyl group having 1 to 4 carbon atoms, and wherein R” and R® are each

independently an alkyl group having 1 to 3 carbon atoms

7. A pesticide fornmlation comprising:
the solvent of any of claims 1-6; and

a pesticide.

8. The pesticide formulation of claim 7, further comprising an emulsifier,

9. The pesticide formulation of claim 8, wherein the polar amide comprises 30 to 90
weight percent of the formulation, wherein the ether ester comprises S to 30 weight percent
of the formulation, wherein the pesticide comprises 2 to 70 weight percent of the

formulation, and wherein the emulsifier comprises 3 to 20 weight percent of the formulation.
10.  The pesticide formulation of claim 3 or claim 4, wherein the pesticide comprises one

or more of abamectin, tebuconazole, difenoconazole, triazolone, quizalofop-p-ethyl,

myclobutanil, diafenthiuron, pyraclostrobin, bifenthrin, buprofezin, and beta-cypermethrin,

-16-
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