w0 2019/084894 A 1 | ]I 00000000 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 May 2019 (09.05.2019)

(10) International Publication Number

WO 2019/084894 Al

WIPO I PCT

(51) International Patent Classification:
AOIN 25/02 (2006.01) AOIP 3/00 (2006.01)

(21) International Application Number:
PCT/CN2017/109241

(22) International Filing Date:
03 November 2017 (03.11.2017)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: DOW GLOBAL TECHNOLOGIES LLC
[US/US], 2040 Dow Center, Midland, Michigan 48674
USs).

(72) Inventors; and

(71) Applicants (for SC only): LU, Wei [CN/CN]; No. 936,
Zhangheng Road, Zhangjiang High-Tech Park, Shanghai
201203 (CN). REN, Hua [CN/CN]; No. 936, Zhangheng
Road, Zhangjiang High-Tech Park, Shanghai 201203 (CN).
ZHONG, Ling [CN/CN]; No. 936, Zhangheng Road,
Zhangjiang High-Tech Park, Shanghai 201203 (CN). MU,
Jianhai [CN/CN]; No. 936, Zhangheng Road, Zhangjiang
High-Tech Park, Shanghai 201203 (CN). YUN, Dong
[CN/CN]; No. 936, Zhangheng Road, Zhangjiang High-
Tech Park, Shanghai 201203 (CN).

Agent: WU, FENG & ZHANG; Sinosteel Plaza, 21st
Floor A/D, 8 Haidian St., Haidian, Beijing 100080 (CN).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: SOLVENTS FOR AGRICULTURAL APPLICATIONS AND PESTICIDE FORMULATIONS

(57) Abstract: Embodiments of the present invention relate to solvents for agricultural ap-

plications and pesticide formulations. In one aspect, a solvent for agricultural applications
comprises (a) a first component consisting of a polar solvent wherein the polar solvent is a
sulfoxide, N-methyl-2-pyrrolidone, y-butyrolactone, or a combination thereof; (b) a second

component consisting of a glycol ether; and (c) a third component consisting of an ether ester

of 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

nis 1to 6.



R

10

15

WO 2019/084894 PCT/CN2017/109241

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

A large namber of active ingredients are used in the agriculture industry for a variety
of purposcs including, for cxample, pesticides. A particular active ingredient needs to be
used with a solvent that provides excellent dissolution performance. A variety of solvents
have been regularly utilized in agricultural applications depending on the active ingredient.
Identifying a particular solvent to use with an active ingredient can be a time-consuming
process.

Thus, it would be desirable to have new solvents for agricultural applications having
good dissolution properties for a broad range of active ingredients.

Summary

The present invention provides solvents for agricultural applications, such as
pesticides, that, in some erobodiruents, have good dissolution properties for a broad range of
active ingredients.

In one aspect, the present invention provides a solvent for agricultural applications
that comprises (a) a first component counsisting of a polar solvent wherein the polar solvent
is a sulfoxide, N-methyl-2-pyrrolidone, y-butyrolactone, or a combination thereof; (b} a
second component consisting of a glycol ether; and (¢) a third component consisting of an

ether 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 nis 1 to 6.
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.
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In another aspect, the present invention provides a pesticide formulation that
comprises {(a) 16 to 55 weight percent of dimethyl sulfoxide; (b) 20 to 30 weight percent of
glycol ether; (¢) 20 to 40 weight percent of cther ester; and (d) 2 to 70 weight percent of
pesticide.

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 agueous composition that includes particles of

“a” hydrophobic polymer can be interpreted to rucan 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 is included (e.g., 1t0 2, 2t06; 510 7; 3t0 7; 5 to 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
through use of the term “comprising” may include any additional additive, adjuvant, or
compound, whether polymeric or otherwise, unless stated (o 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 arc not cssential to operability.
The term “consisting of” excludes any component, step, or procedure not specifically
delinecated 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 arc current as of the filing date
of this disclosure.

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

Embodimeunts of the present invention relate to solvents for agricaltural

applications. In some embodiments, a solvent for agricaltural applications comprises:
~5
..A..
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{(a) afirst component consisting of a polar solvent wherein the polar solvent is a
sulfoxide, N-methyl-2-pyrrolidone, y-butyrolactone, or a combination thereof;

(b) a second component consisting of a glycol cther; and

{c) athird component consisting of an ether ester of Formula 1:

R D
' \i'.:\?% i

o b
Qf}:

£ (Formula 1)

R

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. In some
embodiments, R' and R” are ethyl groups, R’ is hydrogen, and n is 2.

In some embodiments, the first compounent comprises dimethyl sulfoxide.

10 In some embodiments, the glycol ether comprises cthylene glycol monobutyl ether,
ethylene glycol monopropyl ether, cthylene glycol monohexyl ether, dicthylene glycol
monoethvl ether, diethylene glycol monomethyl ether, diethylene glycol monobutyl ether,
dicthylene glycol monchexyl ether, propylene glycol monomethyl cther, dipropylene glycol
monomethyl ether, tripropylene glycol monomethyl ether, propylene glyeol methyl ether

15 acetate, dipropylene glyeol methyl ether acetate, propylene glycol n-propyl ether,
dipropylene glycol n-propyl ether, propylene glycol n-butyl ether, dipropylene glycol n-
butyl ether, tripropylene glycol n-butyl ether, propylene glycol phenyl ether, propylene
glycol diacetate, dipropylene glycol dimethyl ether, or diethylene glycol n-butyl cther
acetate. In some embodiments, the glycol ether comprises diethylene glycol monoethyl

20 ether.

In some embodiments, the weight ratio of the polar solvent to the glycol ether to the
cther ester (polar solvent:glycol ether:cther ester) 1s 0.8-2.0:1.0:1.0-2.0.

Embodiments of the present invention also relate to pesticide formulations. In some
embodiments, a pesticide formulation comprises a pesticide and a solvent according to any

25  ofthe embodiments disclosed herein. In some embodiments of pesticide formulations, the
polar solvent comprises 16 to 55 weight percent of the formulation, the glycol ether
comprises 20 to 30 weight percent of the formulation, the ether ester comprises 20 to 40
weight percent of the formulation, and the pesticide comprises 2 to 70 weight percent of the
formulation. In some embodiments of pesticide formulations, the polar solvent comprises

30 30 to 50 weight percent of the formulation, the glycol ether comprises 22 o 28 weight

percent of the formulation, the ether ester comprises 20 to 40 weight percent of the
-3~



9]

10

15

25

WO 2019/084894 PCT/CN2017/109241

formulation, and the pesticide comprises 10 to 60 weight percent of the formulation. In
some embodiments, the pesticide comprises one or more of tebuconazole, difencconazole,
triazolone, quizalofop-p-ethyl, myclobutanil, and pyraclostrobin.

In some embodiments, a pesticide formulation comprises 16 to 55 weight percent of
dimethyl sulfoxide, 20 to 30 weight percent of giycol ether, 20 to 40 weight percent of ether
ester, and 2 to 70 weight percent of pesticide,

Solvenis for Aericultural Applications

Solvents for agricultural applications according to some embodiments of the present
invention comprise a first component consisting of a polar solvent wherein the polar solvent
is a sulfoxide, N-roethyl-2-pyrrolidone, y-butyrolactone, or a combination thereof] a second
component consisting of a glycol ether; and (¢) a third component consisting of an ether

ester of Formula 1an ether ester of Formula 1;

(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 whereinnis 1 to 6. In some
embodiments, R' and R” are ethyl groups, R is hydrogen, and n is 2. In some embodiments,
such solvents arc used for pesticides.

{1} Polar Solvent

The polar solvent of the solvent for agricultural applications {e.g., pesticides) can be
a sutfoxide, N-methyl-2-pyrrolidone, y-butyrolactone, or a combination thereof

In some embodiments, the polar solvent component of a solvent for agricultural
applications (¢.g., pesticides) consists of] or is, a sulfoxide, i.c., a compound containing a
suifonyl functional group attached to two carbon atoms. 1t is a polar functional group.
Sulfoxides are the oxidized derivatives of sulfides. Representative sulfoxides include, but
are not limited to, dicthyl sulfoxide, butyl sulfoxide, tetramethylene sulfoxide and dimethyl
sulfoxide (DMSQO). The first component can consist of one or more sulfoxides. In one
embodiment the first component cousisis of one sulfoxide. In one embodiment the first
component consists of two or more sulfoxides. In one embodiment the first component
consists of, or 15, DMSO (CAS Number 67-68-5).

In some embodiments, the polar solvent consists of, or is, N-methyl-2-pyrrolidone

(CAS Number 872-50-4),
4
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In some embodiments, the polar solvent consists of, or is, y-butyrolactone (CAS
Number 96-48-0).

In some embodiments, the polar solvent consists of a combination of a sulfoxide (as
described above) and/or N-methyl-2-pyrrolidone and/or y-butyrolactone.

In some embodiments, solvents of the present invention comprise or consist
essentially of 16 to 55 weight percent of the polar solvent. Solvents of the present invention,
in other embodiments, comprise or consist essentially of 30 to 50 weight percent of the
polar solvent.

In some embodiments, the polar solvent consists of a sulfoxide. In some such
embodiments, the solvent consists of 16 to 55 weight percent sulfoxide. The solvent
consists of 30 to 50 weight percent sulfoxide in some embodiments.

{2y Glveol Ether

The second component of the solvent for agricultural applications (e.g., pesticides)
of the present invention consists of, or is, a glycol cther, i.¢., a compound based on an alkyl
cther of cthylene glycol or propylene glycol. These solvents typically have a higher boiling
point, together with the favorable solvent propertics of lower-molecular weight ethers and
alcohols. Representative glycol ethers include, but are not limited to, ethylene glycol
monobutyl ether, ethylene glycol monopropyl ether, ethylene glycol monohexyl ether,
dicthylene glycol monoethyl ether, diethylene glycol monomethyl ether, dicthylene glycol
monobutyl ether, diethylene glycol monohexyl ether, propylene glycol monomethyl ether,
dipropylene glycol monomethyl cther, tripropylene glycol monomethyl cther, propylenc
glycol methyl ether acetate, dipropylene glycol methyl ether acetate, propylene glycol n-
propyl cther, dipropylene glycol n-propyl cther, propylene glycol n-butyl ether, dipropylence
glycol n-butyl ether, tripropyviene glycol n-butyl ether, propylene glycol phenyl ether,
propylenc glycol diacetate, dipropylene glycol dimethyl ether, or diethylene glycol n-butyl
ether acetate. Examples of commercially available giycol ethers that can be used in some
cmbodiments of the present invention include those commercially available from The Dow
Chemical Company such as Butyl CELLUSOLVE™ ecthylene glycol monobutyl ether,
Propyl CELLUSOLVE™ cthylene glycol monopropyl ether, Hexyl CELLUSOLVE™
ethylene glycol monohexyl ether, CARBITOL™ diethylene glycol monoethyl ether, Methyl
CARBITOL™ dicthylene glycol monomethyl ether, Butyl CARBITOL™ dicthylene glycol
monobuatyl ether, Hexyl CARBITOL™ diethylene glycol monohexyl ether, DOWANQOL™
PM propylene glycol monomethyl ether, DOWANGL™ DPM dipropylene glycol

-5
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monomethyl cther, DBOWANOL™ TPM tripropylene glycol monomethyl ether,
DOWANOL™ PMA propylene glycol methyl ether acetate, DOWANOL™ DPMA
dipropylene glycol methyl cther acetate, DOWANOL™ PP propylene glycol n-propyl
ether, DOWANOL™ DPnP dipropylene glycol n-propyl ether, DOWANOL™ PuB
propylene glycol n-butyl ether, DOWANOL™ DPnB dipropylence glycol n-butyl ether,
DOWANOL™ TPnB tripropylene glycol n-butyl ether, DOWANOL™ PPh propylene
glycol phenyl ether, DOWANOL™ PGDA propylene glycol diacetate, PROGLYDE™
DMM dipropylene glycol dimethyl ether, and Butyl CARBITOL™ Acetate dicthylene
glycol n-butyl ether acetate.

The second component can consist of one or more glycol ethers. In one embodiment
the second component consists of one glycol ether. In one embodiment the second
component consists of two or more glycol ethers, In one embodiment the second
component is an ethylene glycol alkyl ether. In one embodiment the second component is a
propylenc glycol alkyl ether. In one embodiment the alkyl component of the ethylene or
propylene glycol ether is an alkyl group of 2 to 12, or 3 to 10, or 3 to &, carbon atoms. In
one cmbodiment the second component consists of, or is, dicthylene glycol monocthyl cther
(CAS Number 111-90-0).

In some embodiments, solvents of the present invention comprise or consist
essentially of 20 to 30 weight percent glycol ether. Solveunts of the present invention, in
other embodiments, comprise or consist essentially of 22 to 28 weight percent glycol ether.

In some embodiments, the solvent consists of diethylene glycol monoethyl ether, In
some such embodiments, the solvent consists of 20 to 30 weight percent diethylene glycol
monoethyl cther, The solvent consists of 22 to 28 weight percent dicthylene glycol
monoethyl ether in some embodiments.

{(3) Ether Ester

The third component of the solvent for agricultural applications {e.g., pesticides) of

the present invention consists of, or is, an cther ester of Formula 1:

(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 I to 6. In some

embodiments, R' and R” are ethyl groups, R” is hydrogen, and n is 2,
-6~
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In one cmbodiment the cther ester is cthyl-3-cthoxy propionate and is commercially
available from The Dow Chemical Company as UCAR™ Ester EEP.

Solvents for agricultural applications of the present invention can comprise, consist
of, or consist essentially of two or more ether esters of Formula 1. “Two or more cther
esters of Formula 17 means that the solvent comprises at least two distinct ether esters of
Formula 1 {e.g., a first ether ester in which R’ and R methyl and a sccond ether ester in
which R' and R” are ethyl; or a first ether ester in which n is 2 and a second ether ester in
which n is 3 and all other substituenis or components of the two ether esters are the same;
etc. The ether esters can differ from one another in more than one substituent or component,
and the solvent can comprise any number of different cther esters of Formula 1.

In some embodiments, solvents of the present invention comprise 20 to 40 percent
by weight of ether esters of Formula 1. Solvents of the present invention, in other
embodiments, comprise 25 to 35 weight percent of ether esters of Formula 1.

In some embodiments, the third component of solvents of the present invention
consists of 20 to 40 weight percent of ether esters of Formula 1. The third component
consists of 25 to 35 weight percent of cther esters of Formula 1 in some embodiments.

Solvents of the present invention are 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 is a blend consisting of, or consisting essentially of, a
sulfoxide as the first component, a glycol ether as the sccond component, and the ether ester
of Formula 1 (as described above} as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
sulfoxide as the first component, diethylene glyeol monoethyl ether as the second
component, and the cther ester of Formula 1 {(as described above) as the third component.

In one embodiment the solvent is a blend counsisting of, or consisting essentially of, a
sulfoxide as the first component, a glycol ether as the second component, and ethyl 3-
ethoxypropionate as the third component,

In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
sulfoxide as the first component, diethylene glycol monoethyl ether as the second

component, and ethyl 3-ethoxypropionate as the third component.
-
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In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
dimethvl sulfoxide as the first component, a glycol ether as the second component, and the
ether ester of Formula 1 (as described above) as the third comaponent,

In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
dimethyl sulfoxide as the first component, dicthylene glycol monocethyl ether as the second
component, and the ether ester of Formula 1 (as described above) as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
dimethyl sulfoxide as the first component, a glycol ether as the second component, and
ethyl 3-ethoxypropionate as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of, a
dimethyvl sulfoxide as the first component, diethylene glyvcol monoethyl ether as the second
component, and cthyl 3-cthoxypropionate as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
N-methyl-2-pyrrolidone as the first component, a glycol ether as the second component, and
the ether ester of Formula 1 (as described above) as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
N-roethyl-2-pyrrolidone as the first component, diethylene glycol monoethyl ether as the
second component, and the ether ester of Fornmula 1 {as described above) as the third
component,

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
N-mcthyl-2-pyrrolidone as the first component, a glycol ether as the second component, and
ethyl 3-ethoxypropionate as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
N-methyl-2-pyrrolidone as the first component, dicthylene glycol monoethyl ether as the
second component, and cthyl 3-cthoxypropionate as the third component.

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
y-butyrolactone as the first component, a glycol ether as the second component, and the
gther ester of Formula 1 {(as deseribed above) as the third component,

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
v-butyrolactone as the first component, diethylene glycol monoethyl ether as the second

component, and the ether ester of Formula 1 (as described above) as the third component.
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In one cmbodiment the solvent is a blend consisting of, or consisting cssentially of,
v-butyrolactone as the first component, a giycol ether as the second component, and ethyl 3-
cthoxypropionate as the third component,

In one embodiment the solvent is a blend consisting of, or consisting essentially of,
v-butyrolactone as the first component, dicthylene glycol monoethyl ether as the second
component, and ethyl 3~ethoxypropionate as the third component.

Regarding the relative amounts of the solvent components in solvents for
agricultural applications wherein the solvent comprises, or consists of, a polar solvent, a
glycol ether and an ether ester of Formula 1, in some embodiments, the weight ratio of the
polar solvent to the glycol ether to the ether ester (polar solvent:glycol ethersether esier) is
0.8-2.0:1.0:1.0-2.0. In some embodiments wherein the solvent comprises, or consists of,
dimethyl sulfoxide, glycol cther, and an ether ester of Formula 1, the weight ratio of
dimethyl sulfoxide to the glycol ether to the ether ester (dimethyl sulfoxide:glycol
cther:ether ester) is 0.8-2.0:1.0:1.0-2.0. In some embodiments wherein the solvent
comprises, or consists of, dimethyl sulfoxide, diethylene glyvcol monoethyl ether, and an
ether ester of Formula 1, the weight ratio of dimethyl sulfoxide to the dicthylene glycol
monoethyl ether to the ether ester (dimethyl sulfoxide: dicthylene glycol monocthyl
ether:ether ester) is 0.8-2.0:1.0:1.0-2.0. In some embodiments wherein the solvent
comprises, or consists of, dimethyl sulfoxide, diethylene glycol monoethyl ether, and ethyl-
3-ethoxy propionate, the weight ratio of dimethyl sulfoxide to the diethylene glycol
monoethyl cther to the ethyl-3-cthoxy propionate (dimethyl sulfoxide: dicthylene glycol
monoethyl ether: ethyl-3-cthoxy propionate) is 0.8-2.0:1.0:1.0-2.0.

Pesticide Formulations

Solvents according to embodiments of the present invention can be used in a number
of agricultural applications, 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 inchade, but are
not limited to, one or more of tebuconazole, difenoconazole, triazolone, quizalofop-p-ethyl,
myclobutanil, and pyraclostrobin.

In some embodiments, a pesticide formulation comprises 10 to 98 weight of a
solvent according to any of the solveunts for pesticides disclosed herein and 2 to 90 weight

percent of the pesticide, each based on the total weight of the formulation. In some
-9-
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cmbodiments, a pesticide formmulation comprises 20 to 80 weight of the solvent and 20 to 80
weight percent of the pesticide, each based on the total weight of the formulation.

In some embodiments, a pesticide formulation consists of 10 to 98 weight of'a
solvent according to any of the solvents for pesticides disclosed herein and 2 to 90 weight
percent of the pesticide, ecach based on the total weight of the formulation. In some
embodiments, a pesticide formulation consists of 20 to 80 weight of the solvent and 20 to
80 weight percent of the pesticide, each based on the total weight of the formulation.

In some embodiments, a pesticide formulation consists essentially of 10 to 98
weight of a solvent according to any of the solvents for pesticides disclosed herein and 2 to
90 weight percent of the pesticide, each based on the total weight of the formulation. In
some embodiments, a pesticide formulation consists essentially of 20 to 80 weight of the
solvent and 20 to 80 weight percent of the pesticide, cach based on the total weight of the
formulation.

In one cmbodiment, a pesticide formulation comprises 16 to 55 weight percent polar
solvent, 20 to 30 weight percent of a glycol ether, 20 to 40 weight percent of an ether ester
of Formula 1 (as described above), and 2 to 70 weight percent of a pesticide, cach based on
the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent (wi%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of a polar solvent comprising a suifoxide, N-methyl-2-pyrrolidone, -
butyrolactone, or a combination thereof, from 20 to 30 weight percent of a glyeol cther, 20
to 40 weight percent of an cther ester of Formula 1 (as described above), and 2 to 70 weight
percent of a pesticide, each based on the total weight of the pesticide formmulation.

in one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent (wi%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of a polar solvent comprising a sulfoxide, N-methyl-2-pyrrolidone, v-
butyrolactone, or a combination thercof, from 20 to 30 weight percent of a glycol ether, 20
to 40 weight percent of an ether ester of Formula 1 (as described above), and 2 to 70 weight
percent of a pesticide, cach based on the total weight of the pesticide formmlation.

In one embodiment, a pesticide formulation counsist of, or cousisis essentially of, in
weight percent (wit%) based on the weight of the pesticide formulation, from 16 to 55

weight percent of a sulfoxide, from 20 to 30 weight percent of a glycol ether, 20 to 40
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weight percent of an cther ester of Fornmla 1 (as described above), and 2 to 70 weight
percent of a pesticide, cach based on the total weight of the pesticide formmlation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent (wi%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of a sulfoxide, from 20 to 30 weight percent of diethylene glycol monoethyl
cther, 20 to 40 weight percent of an ether ester of Forroula 1 (as described above), and 2 to
70 weight percent of a pesticide, cach based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or cousisis essentially of, in
weight percent (wit%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of a sulfoxide, from 20 to 30 weight percent of a glycol ether, 20 to 40
weight percent of ethyl 3-ethoxypropionate, and 2 to 70 weight percent of a pesticide, each
based on the total weight of the pesticide fornmlation.

In one embodiment, a pesticide formmlation counsist of, or consists essentially of, in
weight percent (wit%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of a sulfoxide, from 20 to 30 weight percent of diethylene glycol monoethyl
cther, 20 to 40 weight percent of ethyl 3-cthoxypropionate, and 2 to 70 weight percent of a
pesticide, each based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of a polar solvent comprising dimethyl sulfoxide, from 20 to 30 weight percentof a
glycol ether, 20 to 40 weight percent of an cther ester of Formula 1 (as described above),
and 2 to 70 weight percent of a pesticide, each based on the total weight of the pesticide
formulation.

in one embodiment, a pesticide formulation consist of, or consists essentially of| in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of a polar solvent comprising dimethyl sulfoxide, from 20 to 30 weight percent of
dicthylene glycol monocthyl cther, 20 to 40 weight percent of an ether ester of Formula 1
(as described above}, and 2 to 70 weight percent of a pesticide, each based on the total
weight of the pesticide formulation.

In one embodiment, a pesticide formulation counsist of, or cousisis essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight

percent of a polar solvent comprising dimethyl sulfoxide, from 20 to 30 weight percent of a
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glycol cther, 20 to 40 weight percent of cthyl 3-cthoxypropionate, and 2 to 70 weight
percent of a pesticide, cach based on the total weight of the pesticide formmlation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of a polar solvent comprising dimethyl sulfoxide, from 20 to 30 weight percent of
dicthylene glycol monoethyl ether, 20 to 40 weight percent of ethyl 3-ethoxypropionate, and
2 to 70 weight percent of a pesticide, each based on the total weight of the pesticide
formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of N-methyl-2-pyrrolidone, from 20 to 30 weight percent of a glycol ether, 20 to 40
weight percent of an cther ester of Formula 1 {(as described above), and 2 to 70 weight
percent of a pesticide, each based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of] in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of N-methyl-2-pyrrolidone, from 20 to 30 weight percent of diethylene glycol
monoethyl ether, 20 to 40 weight percent of an cther ester of Formula 1 (as describe
above), and 2 to 70 weight percent of a pesticide, cach based on the total weight of the
pesticide formulation,

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of N-methyl-2-pyrrolidone, from 20 to 30 weight percent of a glycol ether, 20 to 40
weight percent of cthyl 3-cthoxypropionate, and 2 to 70 weight percent of a pesticide, cach
based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent based on the weight of the pesticide formulation, from 16 to 55 weight
percent of N-methyl-2-pyrrolidone, from 20 to 30 weight percent of dicthylene glycol
monoethyl ether, 20 to 40 weight percent of ethyl 3-ethoxypropionate, and 2 to 70 weight
percent of a pesticide, cach based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or cousisis essentially of, in
weight percent (wit%) based on the weight of the pesticide formulation, from 16 to 55

weight percent of y-butyrolactone, from 20 to 30 weight percent of a glycol ether, 20 to 40
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weight percent of an cther ester of Fornmla 1 (as described above), and 2 to 70 weight
percent of a pesticide, cach based on the total weight of the pesticide formmlation.

In one embodiment, a pesticide formulation consist of, or consists ¢ssentially of, in
weight percent (wi%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of y-butyrolactone, from 20 to 30 weight percent of diethylene glycol
monoethyl ether, 20 Lo 40 weight percent of an ether ester of Formula 1 (as desceribed
above}, and 2 to 70 weight percent of a pesticide, cach based on the total weight of the
pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of, in
weight percent (wi%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of y-butyrolactone, from 20 to 30 weight percent of a glycol ether, 20 to 40
weight percent of cthyl 3-cthoxypropionate, and 2 to 70 weight percent of a pesticide, cach
based on the total weight of the pesticide formulation.

In one embodiment, a pesticide formulation consist of, or consists essentially of] in
weight percent (wt%) based on the weight of the pesticide formulation, from 16 to 55
weight percent of y-butyrolactone, from 20 to 30 weight percent of diethylene glycol
monoethyl ether, 20 to 40 weight percent of ethyl 3-ethoxypropionate, and 2 to 70 weight
percent of a pesticide, 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 fornmmlations 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, ¢.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 formmulations can be prepared using technigues known to those of skill in
the art. For example, the active ingredient (pesticide)} can be dissolved in a solvent, and
then emulsificrs 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 liroiting iis scope. All parts and percentages are by weight unless otherwise

indicated.
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The following components in Table 1 are evaluated for performance as a solvent for

pesticides:
Table 1
Component Chemical
Polar Solvent Dimethyl sulfoxide (DMSO)
{Polar Component)
Bridging Solvent diethylene glycol monoethyl ether
{Glycol Ether)
Non-polar Solvent ethyl 3-cthoxypropionate
(Ether Hster of Formuala 1)

5  The DMSOQ is from Sinopharm, Co., China. The dicthylene glycol monoethyl ether is
CARBITOL™ from The Dow Chernical Company. The ethyl 3-cthoxypropionate is
UCAR™ Fster EEP available from The Dow Chemical Company. The following solvents

are evaluated;

Table 2
Solvent Chemical
Comparative Solvent A Dimethyl sulfoxide (DMSO)
Comparative Solvent B diethylene glycol monoethyl ether
Comparative Solvent € cthyl 3-cthoxypropionate
Inventive Solvent 1 45 weight % DMSO
25 weight % diethylene glycol monoethyl ether
35 weight % cthyl 3-cthoxypropionale
10
The solubility of various pesticides in these solvents are evaluated. The pesticides
are shown in Table 3:
Table 3
Components Supplier
Tebuconazole Liannong Chemical Co. (China)
Difenoconazole Suli Chemical Co, (China)
Triazolone (Jizhou Chemical Co, (China)
Quizalofop-p-ethyl Jingbo Chemical Co. (China)
Myclobutanil Shengya Chemical Co. (China)
Pyraclostrobin Shentai Chemical Co. (China)
15 Each pesticide powder ts 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
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pesticide powder is not dissolved is shown in Table 4, Thus, the data in Table 4 reflects a

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

Table 4
Active Comparative Comparative | Comparative | Inventive
Ingredients Selvent A Selvent B Solvent C Selvent {
{weight %) {weight %)} {weight %) {weight %)
Tebuconazole 323 26.5 16.0 38.0
Difenoconazole 39.0 35.0 33.0 43.0
Triazolone 43.3 357 32.0 47.0
(Juizalofop-p-ethyl 16.5 15.3 22.0 23.0
Myeclobutanil 56.7 46.0 39.0 57.0
Pyraclostrobin 40.0 33.0 47.0 56.0

R

As shown above, Inventive Solvent 1, which 1s a blend of Comparative Solvenis A, B, and
C exhibits a stronger dissolving power than each of the individual solvents for cach of
active ingredients that were evaluated. Inventive Solvent 1 thus provides a synergistic
effect in terms of dissolving power. In addition, Inventive Solvent 1 effectively dissolves a
varicty of pesticides as shown in Table 4 and thus acts as a universal solvent for a variety of

10 active ingredients (in this example, pesticides).
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WE CLAIM:
I. A solvent for agricultural applications comprising:

{(a) a first component consisting of a polar solvent wherein the polar solventis a
sulfoxide, N-methyl-2-pyrrolidone, y-butyrolactone, or a combination thereof;

{(b) a second component consisting of a glycol ether; and

{(c) athird component consisting of an ether ester of Formula 1:

R:‘:-
R Ay G s
{:}"C 3@* &“
O (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 nis 1 to 6.

2. The solvent of claim 1, wherein R' and R” are ethyl groups, wherein R is hydrogen,

and whereinn is 2,

3. The solvent of claim 1 or claim 2, wherein the first component cornprises dimethyl
sulfoxide,
4. The solvent of any of the preceding claims, wherein the glycol ether comprises

ethylene glycol monobutyl ether, ethylene glycol monopropyl ether, ethylene glycol
monohexyl ether, diethylene glycol monoethyl ether, dicthylene glycol monomethyl ether,
dicthylene glycol monobutyl ether, dicthylene glycol monohexyl ether, propylene glycol
monomethyl cther, dipropylene glycol monomethyl ether, tripropylene glycol monomethyl
ether, propylene glycol methyl ether acetate, dipropylene glycol methyl ether acetate,
propylene glycol n-propyl ether, dipropylene glycol n-propyl ether, propylene glycol n-
butyl ether, dipropylene glycol n-butyl ether, tripropylene glycol n-butyl ether, propylene
glycol phenyl cther, propylene glycol diacetate, dipropylene glycol dimethyl ether, or

diethylene glycol n-butyl ether acetate.

5 The solvent of any of the preceding claims, wherein the glycol ether comprises

diethylene glycol monocthyl ether.
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6. The solvent of any of the preceding claims wherein the weight ratio of the polar
solvent to the glyeol ether to the ether ester (polar solvent:glycol ether:ether ester) is 0.8~

2.0:1.0:1.0-2.0.

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

a pesticide.

8. The pesticide formulation of claim 7, wherein the polar solvent comprises 16 to 55
weight percent of the formulation, wherein the glycol ether comprises 20 to 30 weight
percent of the formmlation, wherein the cther ester comprises 20 to 40 weight percent of the

formulation, and wherein the pesticide comprises 2 to 70 weight percent of the formulation.

9. The pesticide formulation of claim 7 or claim §, wherein the pesticide comprises one
or more of tebuconazole, difenoconazole, triazolone, quizalofop-p-ethyl, myclobutanil, and

pyraclostrobin.

18. A pesticide formulation comprising:
(a) 16 to 55 weight percent of dimethyl sulfoxide;
(b} 20 to 30 weight percent of glycol ether;
{¢) 20 to 40 weight percent of ether ester; and

{d) 2 to 70 weight percent of pesticide.
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