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TREATMENT OF PLANTS Background OF The Invention 1. Field of the Invention
The presemtozosssmtion is related to additives for fornmul aperyosousesy for
treating seeds, especially water-dispersible paste formul ati ons, re
particularly, the present invention relates to the use of fadUhrw’ggsi | i cone
in seed treatnent conpositions, which enhances the even coating of a
pesticide and, where a pignment or dye is present, the color intensity on the
seeds. 2. DescPAPTEFORMESIATKIN AQR SEENSTREATMENT ORRLANTS th a wi de
vari ety of enhancement chem cals for decades. These treatnents serve to
differentiate seed, increase the storage life and viability of the seed,
,and protect them against di sease, pests, and the |ike. See, for exanple, De

Tenpe, J., The Fungici de'“ﬁ@ék%%lﬁ?deéfjfge}g&%&%nl’ Chapter 10, pp. 205 -
col . =, ,

230 (Dev. Agric. Managed For. and Maude, R B. Pestic.

,Qutl ook, 1(4)..16- (1990). Seed coating is a process of applying finely
ground Lol d@‘g]gr(’%l%i”ﬁ]clf‘ivﬁgt)l%nt ai ning dissolved or suspended solids to forma

nore or |ess continuous |ayer covering the natural seed coat. Conpositions
and for nmul at Thapresenttveetion is celated go sddittiss fordofroulationsiused fordmatimnseed, pl ant s
are well known. In this regard, U S. Patent No. 5,328,942 as well as United

Ki ngdongspRailgnivatépdikpe sibledasteBordm@ond. IMofe pir€ichilatiyisthe pfdswe inveatisreduce
costs, many seed-treatnment fornulators would prefer to be able to use paste

formul atipns, itlﬁ&s@%ﬁ'aﬂfor B!fﬁ@(griqu Hed tfegf}@gx';t Ebl?\gbéiﬁ@ﬂ/s?b)h?ctﬂ: efihdrc@4ngd

~formul ati ons, erein s use of paste mulations’results 1'n significant

cost savings-.The utili.zatipn.of a paste . . .
even %oatmg ofa pestxclﬁe ancf where a plgment or]dye is present, the color intensity on the

seeds.
2. Description of Related Art

Seeds have been treated with a wide variety of enhancement chemicals for decades.
These treatments serve to differentiate seed, increase the storage life and viability of the seed,
and protect them against disease, pests, and the like. See, for example, De Tempe, J., The
Fungicide-Treated Seed in the Soil, Chapter 10, pp. 205 - 230 (Dev. Agric. Managed-For.
Ecol.=, 1979, 6) and Maude, R.B. Pestic. Outlook 1(4):16-22 (1990).

Seed coating is a process of applying finely ground solids or liquids containing
dissolved or suspended solids to form a more or less continuous layer covering the natural
seed coat. Compositions and formulations used for treating seeds and for foliar treatment of
plants are well known. In this regard, U.S. Patent No. 5,328,942 as well as United Kingdom
Patent Application GB 2 095 115 A are illustrative.

To reduce costs, many seed-treatment formulators would prefer to be able to use paste
formulations instead of conventional, commercially-available liquid formulations, wherein such

use of paste formulations results in significant cost savings. The utilization of a paste



WD 02/ 058454 PCT/ US02/ 01437 2 6 JUL 2095 fornulation tends to result in

| esser included ambunts of water, but a paste fornulation tends to disperse.
slowWy. wetloonkdssi s highly desirable that formulations forpéig@?&p]m of seeds’
as well as fornulations for foliar treatnent of plants readily and quickly
di sperse, preferably uniformy, when conbined with water. Those skilled in -
the relevant art know, however, that conventi onal non-agtﬁegp mte
formul ations are generally not capable of readily and quic g sper si ng.
Furthernore, and as those in the relevant art also know full well, the

sel ecti . rﬁﬁp} ' [:S] g?[n of iInclusion in a paste

f or mul g@b‘ﬁ;t%oglrte?drsztgfr Ren 5%%3%@3@0%3%%9 B o‘%‘”l‘tgarr {"tltraeé s%bﬁquléfflﬁﬁﬁl 5%?@ nmust
be done careful |y for several. reasons. For exanple, while a dispersant, in
gener alto disasrse slawba| Y et, Bds é‘élﬂé@ﬁé{ﬁ%ﬂ“omatpﬁﬁ?ﬂﬁ%)éﬁgnﬁfpf peaven ofpeadscasrwell n g
formul ation with a nunber of desired physical properties, sonme of which are
ment i onefbrivedations fortfhBarpreatment ef plants reéidilyend gnickiyrdighesspepreferablpgefdrmily) t he
paste fornul ation - because of the surface-charge nature of the dispersant °

or di SRAHeAICBMbABE Wit widY YRS Skilladlnihatdiesdnt hA&naRi hdwdber, Ghatt he fornul ation
to adhere to (i.e. "stick to") a particular seed or plant leaf; and, if the

formul gt | . her_ | dye. ol or | ent desj rabl,y affect
the. abPeg R PHE ok B ISR e SicR sR O Rl 12 s O bls ST tealPoF™ P nae <
to be treated. However, colorjng.treated seeds is required by |law to _ avoid
m scondifRpEingn Furthgimess angd as Bféﬁsﬁ iythedelgyant ﬁf‘@i@rﬁ'@“ﬁﬁlﬁ Wellethersglectiemafa
coloring. Oning to the problemof cleaning off the color from equipnent,!
seed t depersenttor nspeafsig agest Hr mehisipnome psstp fafeilatiosifogtregpingmerftssedswordipes .
Basically, the seed treatnent fornulation should provide uniform coverage,

adequatiglia$ uch@ecdt a8 pRasis dust BE oty Ak FIIERE s6¥rdl Gaiins. BirkxphpldERhBe and dyes
require even coverage and deposition of the fornulation and, additionally,

or ot dSRERare ke el sESREREE s Ohel T BpORG of BN byt o "

col ori t he. seed, they w .have mar ket val ue. . . .
Iilcg']rmula‘aon with a num%er otJ cfesueac‘i p%yswal properties, some of which are mentioned herein,

the presence of a dispersant or dispersing agent in the paste formulation - because of the
surface-charge nature of the dispersant or dispersing agent - may undesirably affect the ability
of the formulation to adhere to (i.e. "stick to") a particular seed or plant leaf, and, if the
formulation further includes a dye or coloring agent, may undesirably affect the ability of the
formulation to uniformly color the seed or leaf that is to be treated.

However, coloring treated seeds is required by law to avoid misconsumption.
Currently, both dyes and pigments are used for seed coloring. Owing to the problem of
cleaning off the color from equipment, seed treatment manufacturers and growers prefer using
pigments to dyes. Basically, the seed treatment formulation should provide uniform coverage,
adequate surface adhesion, and biological efficacy. Both pigments and dyes require even ’
coverage and deposition of the formulation and, additionally, the pigments are very expensive.
To the extent that additives can be provided that will help in uniformly depositing the

formulation and coloring the seed , they will have market value.



2 WO 02/ 058454 PCT/US02/01437 2 6 JUL 2005 It would therefore be desirable
to have commercially-available a fl owabl e concentrate fornmulation that is
not only able to disperse readily and quickly, but is also able to adhere
strongly to, and uniformly coat, a treated seed. The attendant possibility
of a redwaiozmssssan the anount of pignment needed in thectasmdigdsi on is an
added benefit. Put sinply, seed-treatnment formulators would nmandate a

uni form coating of "actives" and col ori ng agent on thq%g ﬂgg%w wherein the
seed-treatnent coating neither "dusts" (i.e. neither caus f ﬂ tion of
dust or other particles) nor rubs off their seed, neither of which is
desirable. U S. Patent No. 4,753,035 discloses the use of crosslinkable

si | i cone Mgk fotfbrt Blesird Aliafe AREERISSEHbBIToniBE bORENRJ © ti ssue

and plant enbryos for their protection an pronote germnation. The

crosslipkahl i I caope terials are.coated .onto the seeds seedl i ngs,

rer ot engP eyt 8PS B el S 3R ERe LR haBa B8 RigpeRhem 1t i s
idthat ¢th jli ti id tif t ection, b d
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perneabl e to water vapor and oxygen, and allow sunlight to pass through to

t he ger #hovat pinigrsirpeded isthefformaviationis. an 8dded berefip Ryt sisiplis eecd4reatstentod f or

i mproving the bulk flow properties of pesticide-treated plant seeds. The

seeds afoemalatesstvetildahdndatk @ wnifewedoatingf of Sactipes!' yrdi goliring lagént ox thei séedpr i cant whi ch
is applied either to seeds that have already been treated wth a pesticidal

subst angRer@ifi tHeQeddaRAneht OAtihARGAS YstaV({ ) né@thBesalides fstaatiSidrduadnee. The
pol ydi met hyl si | oxane | ubricant can be applied either by coapplication from

o AT ] RS cich el askiaRoke corbeel {Lon con 1 ng

U.S. Patent No. 4,753,035 discloses the use of crosslinkable silicone materials to coat
botanic seeds, seedlings, meristematic tissue and plant embryos for their protection and to
promote germination. The crosslinkable silicone materials are coated onto the seeds,
seedlings, meristematic tissues or plant embryos and crosslinked to cure them. It is said that
the silicone coatings provide antifungal protection, can be used to carry entrapped plant
adjuvants to the site of germination, are permeable to water vapor and oxygen, and allow
sunlight to pass through to the germinating seed.

U.S. Patent No. 5,106,649 discloses a method for improving the bulk flow properties
of pesticide-treated plant seeds. The seeds are treated with low levels of a
polydimethylsiloxane lubricant which is applied either to seeds that have already been treated
with a pesticidal substance or to seeds simultaneously with a pesticidal substance. The
polydimethylsiloxane lubricant can be applied either by coapplication from separate

compositions or by the application of a composition containing both the pesticidal substance

and the polydimethylsiloxane lubricant.



WO 02/ 058454 PCT/ 1JS02/01437 2 6 JUL 2005 U.S. Patent No. 5,580, 544

di scl oses water-di spersible paste formulations that are used in connection
with seed treatnent and foliar treatnment of plants to provide excellent dust
and rub-off control. The paste fornul ati ons conprise an active ingredi ent
and a hyeypeasdign oil carrier having a boiling pointP@&nggy@gﬁst 150 C. The
carrier is present in an anmount that is effective for é% 3ﬁLnﬁmdusting of f
of the plant |eaf or seed. The paste formulations furth cllBfe a
surfactant and an effervescent conprising an al kaline carbonate and a solid
and weak acid. The surfactant, the al kaline carbonate, and the solid and
weak acid are respectively present in an anmount that is effective for
enabling th r i [ i . be.di spersed in
vater. The SHSRdLNE LI bl EAE st M o Sl Bt SR et i n

wat er sol ubl e and/ or, wat er - di rsible bags or pouches, such use tending to
render PRUgEHon TR SF?ﬁldFe@H’i‘eé‘ﬁfmdifgfaé Fe‘it@eﬂé’gg]f’@s H’nlg‘of"a%f"’c‘é‘leléﬁ“%‘?"tﬁfe@?er for
consunmers and the environment. U K Patent No. 1,141, 796 discloses a nethod
for modmubypiisgnirole ThawasteSermydationseompese asfactivetingrediant aust a bydricaren gihi ch
conprises applying to the outer surface of the seed a coating of an

or ganoséariier bavingarhpding goiot ofrdt eastrl600E. Thegan@sislpresent i ampuomntihatiel ect ed from
or ganohal osi | anes, organopol ysil oxanes and m xtures of defined distillable

by - pr odifregiive fo 8RR idLiting BFVP EHRQUMEIRAF of BRd dTEEpREFoRSulMond fiRhdror egoi ng are
i ncorporated herein by reference in their entirety. The foregoing

desi dergtiade ﬁas]ﬁrt%@a{nlt aﬂﬁan@fé@ﬁt”escEﬁ?FHb%g%ﬂ%k@ﬁ‘é@@ﬁb@ﬂﬁ@ aftf 3 %P&e érer et

invention wll ecoLre ][mlre readily apparenzI to t_h?)se skilled in thfe rel evant
ot esent Mt e et ot daBtnde At B0 Hak 4 TE S ERRGHEY O O O

present in an amount that is effective for enabling the paste formulation to readily and quickly

be dispersed in water. The paste formulations are especially suitable for containment in water
soluble and/or water-dispersible bags or pouches, such use tending to render the active
ingredient safer to handle and therefore better for consumers and the environment.

UK. Patent No. 1,141,796 discloses a method for modifying the rate of germination of
the seed of a plant which comprises applying to the outer surface of the seed a coating of an
organosilicon compound or mixture of organosilicon compounds selected from
organohalosilanes, organopolysiloxanes and mixtures of defined distillable by-produced
organosilicon compounds.

The disclosures of the foregoing are incorporated herein by reference in their entirety.

The foregoing desiderata, as well as other features and advantages of our present
invention will become more readily apparent to those skilled in the relevant art upon reading

the following summary and detailed description of our present invention.



Summary OF The Invention As stated above, the present invention relates to
the use of an organosilicone in seed treatnent fornmul ations. These

di spersi bl e paste fornul ati ons have been found to provide excellent uniform
seed coating and inproved color intensity of pignmented coatings. Mre

parti cul &g atosdsbe present invention is directed to a GeFRRGIF14AN conpri sing
a seed treatnent fornulation and an organosilicone additive of the fornula:
zl r-Re E+i J[ " R R i ZYR wherein: Xis a nU’Eb%UULrQU%) to 30,
preferably O to 5; Y is a nunber fromO to 10, preferably 1 to 5; each R
and R2 is independently selected fromthe group consisting of alkyl noieties
of from1l to 18 carbon atons, provided that, if Yis O, at least one R2 is
Z, Zis RBOB" G Wis an ale#< Iene Ii{ ftlol‘lroml to 4 carbon atons; Bis
an al kyl ene oxi de noiety s T%’H hihe gr oup consisting of ethylene

oxi de, pro ern xi d but | ene, OXIde nd tures ft, ereof IS a nunber
from1l to 5698pEte éﬁ ﬁx,e)prqs? “\ge‘gﬁﬂf"éart?fstogi HS?P@ %%“88“’08?1?@!3 senis a
nunber from1l to 10; and 5 WO 02/ 058454 PCT/ 11S02/01437 2 6 JUL 2005 Gis
sel ect eeatmenhiormdatinng Bhese dispastiblepastsionmyintionsdisve beed fornd iopravidei et i es of from

1
excellent uniform seed coating and improved color intensity of pigmented coatings.

More particularly, the present invention is directed to a composition comprising a seed

treatment formulation and an organosilicone additive of the formula:

Tl i Tl 1T Tl ) Tl

R Si——0—=i o) Ti D T R
|1 Il 1
R L. R Ixl Z y R

wherein:

X is a number from 0 to 30, preferably 0 to 5;

Y is a number from 0 to 10, preferably 1 to 5;

each R! and R? is independently selected from the group consisting of alkyl moieties of
from 1 to 18 carbon atoms, provided that, if Y is O, at least one R?is Z;

Z is R°0B,G;

R?is an alkylene moiety of from 1 to 4 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,
propylene oxide, butylene oxide, and mixtures thereof:

nis a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise n is a

number from 1 to 10; and



to 18 carbon atons, and acetyl. Description of the Preferred Enbodi nents As
descri bed above, the present invention is directed to a conposition
conprising a seed treatnment fornulation and an organosilicone additive of
the formula: R R RR R? i+HIli - leri z'' Y where in: Xis a nunber from
0 to 30, woefismusbly O to 5; Y is a nunber fromO to POrusésfigrably 1 to 5;
each R and R2 is independently selected fromthe groupz Eom ?U%F]g of al kyl
noieties of froml to 18 carbon atons, provided that, 4 f at | east
one R is Z, ZisROB.G R3 is an alkylene noiety of from1l to 4 carbon
atons, preferably 2 or 3 carbon atons, nore preferably 3 carbon atons; Bis
an al kyl ene oxide noiety selected fromthe group consisting of ethylene

oxi de. P OBl SR e AN LB ISar oA WAL HOR B ST 8o 1 5 2 UMDY

fromlto 5 con ne oxi ervvlsenlsa
nurmber fr ﬁ?to 10 nd WO 02/ 058454 PCT/ U502/ 01437 2 6 JUL 2006 Gis
sel ect 641 gf’*ﬁ r’carﬁ%m@ f)cef:y nsi sting of hydrogen, hydrocarbon noieties of from
1 to 18 carbon atons, and acetyl. Where Gis a hydrocarbon noiety of from1
to 18 carbon atons, it can be al kyl, aryl, aralkyl, alkaryl, or cycloal kyl.
Preferably, Gis hydrogen or alkyl, nore preferably, hydrogen

Description of the Preferred Embodiments

As described above, the present invention is directed to a composition comprising a

seed treatment formulation and an organosilicone additive of the formula:

Rl — Rl 1 r Rl 7 Rl
L .
R Si——0 Si 0] Si D Tl R

I Ix I 1

R B R kL 4 |y R

wherein:

X is a number from 0 to 30, preferably 0 to 3;

Y is a number from 0 to 10, preferably 1 to 5;

each R! and R? is independently selected from thé group consisting of alkyl moieties of
from 1 to 18 carbon atoms, provided that, if Yis 0, at least one R?is Z;

ZisR*0B,G;

R? is an alkylene moiety of from 1 to 4 carbon atoms, preferably 2 or 3 carbon atoms,
more preferably 3 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,
propylene oxide, butylene oxide, and mixtures thereof;

n is a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise nis a

number from 1 to 10; and



or alkyl of from1 to 8 carbon atons, nost preferably hydrogen or al kyl of
froml to 4 carbon atons. As enployed herein, the term"al kyl noiety of
from1l to 18 carbon atons” is intended to include nethyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,

tridecyl wd ®@sqasiecyl , pentadecyl, hexadecyl, deptadecylyi@ei@agecyl, and
isoners of the foregoing, such as, t-butyl, 2-ethyl hexyg§ mf éhe like. It
I

is preferred that all the R groups, and all RZ groups libere R2
does not equal Z, be the sanme alkyl group. It is nore preferred that they
all be methyl. R is a bridging alkylene group of from1 to 4 carbon atons,
such as, nethylene, ethylene, propylene, butylene, and isoners thereof;

preferably .is ethylene or propyleneg, i.e., -CHCH2 or -CH2CH2CH2-, nore
preferably ?6@?@?@%@ OUpeco seﬁ@dmé\ydrs% raieies o Bem Iyt y| ene
oxide, including all isonmers, or mxtures of the foregoing; preferably Bis
et hyl ent® 1§¢aden aeascandpeaddyly| ene oxi de, nore preferably ethylene oxide. |f B
cont ai ns et hyl ene oxide, n can be any nunber from1l to 50; where no ethyl ene
oxi de i s pr &¥hart Giima Bydrocart®n awjetynefifioer 1 for 18aboh atoid, it ddncbeatkel] atyt, eat nent
formul ation enployed in the practice of the present invention preferably

i ncl udegraigjl, ARAHAL orQyElodlkyl! PRfEBlY, GVMs Rdlrogdh oPskyl Mfork Pﬂfe@éﬂlﬁ Rydrogen

sticker/carrier, a surfactant, a dispersant, ‘an anti-caking agent, a

f i RCH/\S02/ 01437 2 6
30 2008 BOPRAN to SEaBorbh G Ry hydkoddhol el aPah 17k HRBE O

especi aItI%/l preferred that the fornulation includes at | east one pignment or
dye. 1n*8 der to clearly describe the present invention, certain terns wll

be utilized for ) . .
As employed herein, the term "alkyl moiety of from 1 to 18 carbon atoms" is intended

to include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, deptadecyl, octadecyl, and isomers of the
foregoing, such as, t-butyl, 2-ethylhexyl, and the like. It is preferred that all the R groups,

and all R* groups as well where R does not equal Z, be the same alkyl group. It is more
preferred that they all be methyl.

R® is a bridging alkylene group of from 1 to 4 carbon atoms, such as, methylene,
ethylene, propylene, butylene, and isomers thereof; preferably R? is ethylene or propylene, i.e.,
-CH,CH,- or -CH,CH,CH, -, more preferably propylene.

B can be ethylene oxide, propylene oxide, butylene oxide, including all isomers, or
mixtures of the foregoing; preferably B is ethylene oxide and/or propylene oxide, more
preferably ethylene oxide.

If B contains ethylene oxide, n can be any number from 1 to 50; where no ethylene
oxide is present in B, n is any number from 1 to 10.

The seed treatment formulation employed in the practice of the present invention
preferably includes at least one of the following: an active ingredient, a sticker/carrier, a

surfactant, a dispersant, an anti-caking agent, a foam-control agent, or a pigment or dye.



pur poses of conci seness and otherwise to elucidate its various aspects,
features, and advantages. These terns are defined hereinbelow. The term
"paste" shall be understood to nmean a finely-divided resinous conposition,
which typically includes a plasticizer-like ingredient to forma fluid or
sem fl ui §yggaebges£, Wherein the paste is made Wi thout pdgRsffoih9wW boiling

sol vents or water emul sions. The term "active" as used gﬁ@ﬁ“@aiﬁﬁ%l’ in
general, be understood to nmean any ingredient that is I active
and/or biologically active in origin. In this regard an "active" ingredi ent
can be a single ingredient or a conbination of ingredients; and the neaning
of the term"active" shall be understood to include but not be limted to

t he fol i.ng: (.1) . such arthropodicigdal]y-active conposjtiops-of-mtter as
ore o sop el ontiftal FeabeSfih Cagha e i 8 Snecn SRR fusthe o
bactericidal|y-active conposjtions-of-matter as are disclosed in U S. Patent
No. 4, 1f9smulatipn inchdesay dgastrong gisaientaridye. act i ve conpositions-of -matter as are
disclosed in U S. Patent No. 4,182,716; U S. Patent No, 4,497,646; U S.

Pat ent No. 4n5gler ®3BarlydeScriteghepresehfoisventiah, 85AinGaMnsavill bdptilized H71; U. S. Pat ent
Nos. 4,966,912 and 5,061, 716; U.S. Patent Nos. 5,039,332 and 5,071, 862; and
U. S. Papepdsed\st.cofisdidss aidilGthervise soiehiividaceribdivadiclis laspécts fedti@s, and
conpositions-of-matter as those disclosed in U S. Patent No. 4,497, 646;

U. S. Pa;cg,ﬁ{tigg@sl-hegeéﬁ%@@@eﬁ@ghé}e@[ﬁmﬁm; U S. Patent No. 4,945,113; U S
Pat ent No. 4, , ; U S. Patent No. 4,979,982 (to Brouwer et al.; US.

966, 910
Patont No. o Tragef® et e hleipod hidd o b huedimopsborifyl o °

5, 319, 1\91%;ch typically includes a plasticizer-like ingredient to form a fluid or semifluid mixture,

wherein the paste is made without use of low boiling solvents or water emulsions.

The term "active" as used herein shall, in general, be understood to mean any
ingredient that is chemically active and/or biologically active in origin. In this regard an
"active" ingredient can be a single ingredient or a combination of ingredients; and the meaning
of the term "active" shall be understood to include but not be limited to the following:

(1) such arthropodicidally-active compositions-of-matter as are disclosed and listed in
U.S. Patent No. 5,093,853;

(2) such bactericidally-active compositions-of-matter as are disclosed in U.S. Patent
No. 4,182,716,

(3) such fungicidally-active compositions-of-matter as are disclosed in U.S. Patent No.
4,182,716, U.S. Patent No. 4,497,646; U.S. Patent No. 4,569,690; U.S. Patent Nos.
4,857,649 and 4,950,671; U.S. Patent Nos. 4,966,912 and 5,061,716; U.S. Patent Nos.
5,039,332 and 5,071,862; and U.S. Patent No. 5,215,747;

(4) such herbicidally-active compositions-of-matter as those disclosed in U.S. Patent
No. 4,497,646; U.S. Patent Nos, 4,569,690 and 4,927,451; U.S. Patent No. 4,945,113; U.S.

Patent No. 4,966,910; U.S. Patent No. 4,979,982 (to Brouwer et al.; U.S. Patent No.



(5) such mcrobiologically-active conpositions-of-matter as are disclosed in
U S Patent No. 5,215,747, (6) such pesticidally-active
conpositions-of-matter as those disclosed in U S. Patent No. 4,839, 349;

U S. Patent No. 5,010,068; U S. Patent No. 5,134,133; and U S. Patent Nos.
5, 134, 144vaeabs&54.34, 145; and (7) such plant growth reggrasbzagir ve
conpositions-of-nmatter as those disclosed in U S Patent 5|0 4,23&5?,033;

U.S. Patent No. 4,857,649: U  S. Patent No. 4,943, 309; U4 JfatZ8Hi No.
5,039, 332; U S. Patent No. 5,070,211; and U.S. Patent No. 5,176, 735. Anong
the active ingredients that are suitable for use in the practice of the
present invention may be |listed

> 6 oI Mhidko se. Te8 Dhlenr'NG 50Al4BA! U P NBOX PO dsblifhg b7 4 glhride, &) so - Known

as oxycafboxid (common nafe)’ as well as by’ its tra ANTVAX(r); 2, 3-
di hydr o-é g-ﬁ_rret hyl - 7- benzof uranyl net hyl carbamate, al so known as
car bof UI5 ;]l ’e >’s comon nane); nethylcarbam c acid 2-(2-chloro-I|-nethoxy

et hoxy) phen ester, .al so know as ¢loethocarb (its conmon nane);

2- (4-chl or opéi ﬁgﬁﬁqugbs@egleﬂlw&ﬁtﬂe-qommmﬁ-g -matter jag 306 displosedi i Uyt an- 2- 01, al so
known as cyproconazole (its common nane); pentachl oronitrobenzene, also
known adatgui¥e-§2dhd4,conmmon name) as well as by its trademark TERRACLOR(r);
5- ethoxy-3-(trichloromethyl)-1, 2, 4-thiadi azole, also known as etridi azole
(comon name{6) asch pesticidallysactivescompasitomsof-mattéRRAAOsE]iRdosedRin . SbPatent Sp;
Penicilliumbilajii; Bacillus subtilis; R-(4-

chl or ophN9839,34; U1S. PatdhtNes. 13)016,068: 0.8 Pakedt WMo, 4; 1341132.0in8 U. S Habtat™Wbs. al so known
as triadi nenol (commn nane) or by its trademark BAYTAN(r);

tetrarretst]ghtlm?{d%nhq,ilgy’gfnade, al so known as thiram (common nane),;

2-(4-thiazol'yl) bénzim’dazol e, also known as thiabendazole (comon 9 WO
02 050454 o O RS By g i = o0
U.S. Patent No. 4,319,033; U.S. Patent No. 4,857,649; U.S. Patent No. 4,943,309; U.S.
Patent No. 5,039,332; U.S. Patent No. 5,070,211; and U.S. Patent No. 5,176,735.
Among the active ingredients that are suitable for use in the practice of the present
invention may be listed 5,6-dihydro-2-methyl-1,4-oxathiine-3-carboxanilide 4,4-dioxide, also
known as oxycarboxin (common name) as well as by its trademark PLANTVAX®; 2,3-
dihydro-2,2-dimethyl-7-benzofuranyl methyl carbamate, also known as carbofiiran (its
common name); methylcarbamic acid 2-(2-chloro-1-methoxy ethoxy) phenyl ester, also known
as cloethocarb (its common name); 2-(4-chlorophenyl)-3-cyclopropyl-1-(1H-1,2,4-triazol-1-
yl)-butan-2-ol, also known as cyproconazole (its common name); pentachloronitrobenzene,
also known as quintozene (common name) as well as by its trademark TERRACLOR®); 5-
ethoxy-3-(trichloromethyl)-1,2,4-thiadiazole, also known as etridiazole (common name) as
well as its trademark TERRAZOLE®; Rhizobium sp; Penicillium bilajii; Bacillus subtilis; f-(4-
chlorophenoxy)-0.-(1,1-dimethylethyl)-1¥-1,2 4-triazole-1-ethanol, also known as triadimenol
(common name) or by its trademark BAYTAN®); tetramethylthiuram disulfide, also known as

thiram (common name); 2-(4-thiazolyl) benzimidazole, also known as thiabendazole (common



3,3,3-trifluoro-I|-propenyl) -2, 2-di net hyl cycl opr opane-car boxyl ate, al so known
as bifenthrin (common nane); 1, 2,3,4,5, 6-hexachl orocycl o- hexane,

gama-i sonmer, also known as |indane (conmon nane);

N (2, 6-di net hyl phenyl ) - N- (net hoxyacetyl ) al ani ne nethyl ester, also known as
et al axywd empssysn nane) ; PCT/US02/01437
1-[(6-chloro-3-pyridinyl)methyl]-Nnitro-2-imdazolidini | so known as
i m dacl oprid (comon nane); and cc-butyl-cc' - (4-chl orab M)Zﬂﬂ 1,2, 4-
triazol e propanenitrile, also known as nycl obutanil (comron nane). Preferred
active ingredients are selected fromthe group consisting of triadinenol;

i m dacl oprid; |indane; oxycarboxin; tebuconazol e; thiabendazole; thiram

car boxi namens wellrasdtsabbrsvidtivar 8!, (Sinfeeityl[ 1, a'cipheryl]-3-pluneitlylea2schisef ul i n
conjunction with the present invention are cited and otherw se set forth in

t he exaa}slﬁﬁaﬂaérotlhpr%pém@rztdlﬁlaﬁﬁbid@?éphﬁmcarbm?&edlsmﬁ@%%&f enthg used herein
shall in general be understood to nean an " erent or "adhesi on agent,

the terggmm g@%@gﬁ 2 39ls. R@;&Pﬁ?ﬂo%l&‘%%&% e gﬁ%@fsﬁh@%ds&%&% a&%@;ﬁ%apab! e of

causing-a su e tb’dadhere to a su I'sS regar "sticker"

functio S as a r r.ef "stlc rocarbon oil
havi ng H{S‘M‘H“ﬁﬁ‘%@raﬁ% ‘Petgﬁ Qi’@e 8‘0"5@06 e&*ﬁ'ﬁe t"srt Q%ﬂ@f’ Wi 5gent
functions as a carrier and is present .in an anpount that is effectlve for

r educi ngs Beisleryh frogrmongeme)h &-[(Srchipro-SwyndingdmethyHrNsgitnegatng dazp it carriers
are selected fromthe group consisting of vegetable oil (such as canol a

0i |), palse biayumaslimidedopridyehnunen isome); and ¢-bptyk- e&‘f—(ﬂrqlﬂmphalmh):-ﬂémm-hydr ocar bon
oil, mneral oil, and m xtures thereof. The term "surfactant™ - which

i ncl ude&iaizhlept@mmitﬁle,rﬂsb%6\b1ea§'mﬁﬂubuthdie(oemgﬁﬂhé‘me). as used herein neans a
conposition of matter that either alters surface t ensi on when dissolved in
water —or anpREHBPLGIvE ﬁhﬁéﬁieﬂt@ af¥lselRbtbEf6m R LRSI RBhdidting 8N Gla Sttt Ween

i mm scible |iquids or liquid and a 10 0 / 058452 PCT/ U502/ 01437 2 6 JUL
2005

imidacloprid, lindane; oxycarboxin; tebuconazole; thiabendazole; thiram; carboxin; and
mixtures thereof.

Other "active" ingredients useful in conjunction with the present invention are cited
and otherwise set forth in the examples of this patent specification.

The term "sticker" as used herein shall in general be understood to mean an "adherent"”
or "adhesion agent," the terms "adherent" and "adhesion agent" connoting ingredients capable
of causing a substance to adhere to a substrate. In this regard, the "sticker" functions as a
carrier. A preferred "sticker" agent is a hydrocarbon oil having a boiling point of at least 150°
C, wherein the "sticker" agent functions as a carrier and is present in an amount that is
effective for reducing dusting off of the plant seed. Preferred hydrocarbon oil carriers are
selected from the group consisting of vegetable oil (such as canola oil), petroleum-based
hydrocarbon oil, paraffinic/naphthenic hydrocarbon oil, mineral oil, and mixtures thereof.

The term "surfactant” - which includes thé terms "emulsifier” and "detergent” - as used

herein means a composition of matter that either alters surface tension when dissolved in water

or an aqueous solution or alters interfacial tension between immiscible liquids or a liquid and 2

10



solid. Surfactants suitable for purposes of the present invention are listed
in MCutcheon's Emulsifiers & Detergents, at pages 287-310 of the North
Anerican Edition (1994), and in MCutcheon's Enulsifiers & Detergents, at
pages 257-278 and 280 of the International Edition (1994), both published
by MC PulWo @&wissxes Co. (McCutcheon Division) of G en RoGlgyshddisasz! N this
regard, suitable surfactants include, but are not limted to, alkylaryl

sul fonates, block polynmers, carboxylated al cohol or aPKyljdhe

ethoxylates, et hoxyl ated al cohols, ethoxyl ated al kyl phenols, gl'ycol esters,
lignin and lignin derivatives, polyethylene glycols, silicone-based
surfactants, sulfates and sul fonates ethoxyl ated al kyl phenol s, sul fonates of

condens ggdNaRfabahte ARble ﬁ#lpﬁ@eeés%% thRfpred@it Ho6nton aRJistel ifiAEThiBRAIAZE NES,

sul f onat es of naphthalene and al kyl “napht hal ene, sul fosucci namates, and

Ul 0suagl RS Bk LOSHECHPI® NG Mt EBlS] (88uSfdipct ant s are

sel ecte rom SIsting o enyl

sul fon deriva .1 and |l ign i 8y [of0) e based

surf ac?&ﬁ%mﬁeogaﬁﬂeﬁﬁ%eeé Bptefisian oadl h-ﬂ’pﬂﬁeﬁz&% Fe Iptnds of

dodecyl [ tridec benzene, sulfonates of ht hal ene and aIkyI napht hal ene,
sul f os uE@F‘%ﬂﬁg‘stOtE avtliged by MiaPeblishing o &M@ keon Divisienfof Glgadkackr m

"di spersant” or "dispersing agent"” as used herein connotes a surface-active
agent tNat In thiszeghed stitableusiiestaitsinclededbu ateaoplimitedite, allyldnd suif@atepensi on or
separation of typically extrenely fine solid particles, often of coll oidal
size. Dblegiepdianirs cabotylbddaldons] or plyIpRe6iSetiviylbtes; efhogyifed alcsholnt i on are |isted
in Ntcutcheon s Functional Materials, at pages 122-142 of the North

ATeT i Capth&aAdkddOMyiphSRib) olyébt eMBS | ligAR ahdli HGAHREN pél | Materials,
at pages 4 5 6 ofp%t he’ %%t erenatl §nal 1|t| on 1995 y&g}g‘ﬂ?g%&b:sl shed by MC

Publ i Shig, COIBRNACARCU RSN, Bl ngteeaﬂwfqes%&plggg%;sﬁ slbhtes p thi'S regard,

sui tabl & |spersan s i’nc noni oni ¢ bl ock

Curt et SHRense] Mk Qe BRcEies CEHGL ot EHraRrre s et piphiers < | " "

PCT/ US02/ 01437 , ) . o
and alkyl naphthalene, sulfosuccinamates, and sulfosuccinates and sulfosuccinate derivatives.

Preferred surfactants are selected from the group consisting of alkaryl sulfonates,
diphenyl sulfonate derivatives, lignin and lignin derivatives, silicone-based surfactants,
sulfonates of condensed naphthalenes, sulfonates of dodecyl/tridecyl benzene, sulfonates of
naphthalene and alkyl naphthalene, sulfosuccinamates, sulfosuccinates, and mixtures thereof.

The term "dispersant” or "dispersing agent" as used herein connotes a surface-active
agent that is added to suspending media to promote uniform suspension or separation of
typically extremely fine solid particles, often of colloidal size. Dispersants suitable for
purposes of the present invention are listed in McCutcheon's Functional Materials, at pages
122-142 of the North American Edition (1994), as well as in McCutcheon's Functional
Materials, at pages 47-56 of the International Edition (1994), both published by MC
Publishing Company (McCutcheon Division) of Glen Rock, N.J. In this r'egard, suitable
dispersants include, but are not limited to, nonionic block copolymers, 46% tetramethy!

decynediol on amorphous silica, anionic lignin surfactant formulations (including sodium salts

11



2 6 JUL 2005 of nodified sulfonated lignin; and sodiumsalts of highly
sul fonated lignin), polyvinyl pyrrolidone, sodium butyl naphthal ene

sul fonate (including diisobutyl sodium sul fosuccinate), dihexyl sodium
sul fosucci nate, dioctyl ester of sodium sulfosuccinic acid (including

di octyl wapdiosgissul fosuccinate), ditridecyl sodium sulpg?%gmlmt e, sodium
di cycl ohexyl sul fosucci nate, sodi um dodecyl benzene sul

onat e,
pol ycar boxyl at e, sodium salt of polyneric carboxylic acﬁd?«hgoﬁmﬁbrboxylate
copol ynmers (including sodiumsalts of polynmers nade fromthe
copol yneri zation of acrylic acid and maleic acid), polyacrylates (including
ani oni ¢ polyacrylate polyner such as polyacrylic acids and sodi um

pol yacr yfinddéfied sl Ughis ahd sda_hmoéauasirmgm)csulfafaitda,1igﬁiﬁp,lipm?wiaylkyI napht hal ene
sul fonat es (i ncluding sodi um di -n-butyl naphthal ene sul fonate and sodi um

di - sopgRRYlodaaRiliph RN faphitlafeRD@lifdate ti%oggg%whgdgg@f Sxdivi] éﬁﬁtéiﬁ%iﬂﬂe),”oni oni ¢

surfactant and sodium |ignosul fonate anioni ¢ surtact’ant and

sodi um k. 0 . iFi | d sul.f onat. . sodi and cal ci um
li gnos u‘%"#‘%ﬂgﬁ%gié’h‘(%aﬁ% &%}aﬁ%@% %?egaf%’gﬁ& gﬁgrém‘f‘i%%‘fh °é€¢“§’g‘1%’£tsge;°° bdified sodium
| i gnosul f.onate, mdified. . sodi um calciumligngsul fonate; i ghl urified

cal ci unfodt BTUF‘BPF&?)e‘,%t"r‘}F‘@' f‘{%“‘ﬁ‘h?“:]fg?ué‘c‘}mé%g?‘ﬁ?ﬁ‘ picbﬂq‘g?ﬂlﬁﬁl%ﬁfé‘f’%?ﬁpghl y
purified partially desulfonated sodiumljgnosul fonate; sugar-free calcium
and sugwdinm ¢adeeydhenzene sulfopaie alyrasbrxylate, sadivat sali of palyraericioaexydis@ridm

| i gnosul fonate; and the sodiumsalt of highly sulfonated kraft pine

| i gnos updlyradioeylate aopolymersinciuding sodidno sadts of padyntpas mideefonatimoni um
| i gnosul fonate, sodi um pol ynapht hal ene sul fonat e, sodi um napht hal ene

sul f oni gpalyindrization oBdce/Eb Ye®andsRddic HidEb dfa Tated (héhadihBaridnidipab®iatez ed

substituted benzoid alkyl sulfonic aci 1s_ sodi um neutral i zed condensed
oL e 3 ity serl Tl il papsgRed nanht bl ene
2c19) SRR erd SRR TR PR BB 0 o
pol y nereim%l%gdigrln ﬂsoSr%Byq tnz?p lth?lpege s]h%fonate), lignosulfonates (including nonionic surfactant

and sodium lignosulfonate blend; and anionic surfactant and sodium lignosulfonate blend),

modified lignosulfonates, sodium and calcium lignosulfonates (including modified calcium

lignosulfonate; modified sodium lignosulfonate; modified sodium-calcium lignosulfonate;

highly purified calcium lignosulfonate; highly purified sodium lignosulfonate; highly purified

partially desulfonated sodium lignosulfonate; sugar-free calcium and sugar-free sodium

lignosulfonate; alkaline sugar-free sodium lignosulfonate; and the sodium salt of highly

sulfonated kraft pine lignosulfonate), ammonium lignosulfonate, sugar-free ammonium

lignosulfonate, sodium polynaphthalene sulfonate, sodium naphthalene sulfonic acid

formaldehyde, sodium and calcium salts of polymerized substituted benzoid alkyl sulfonic

acids, sodium neutralized condensed naphthalene sulfonic acids (including sodium salts of

condensed naphthalene sulfonic acid and sodium salts of a condensed mononaphthalene

sulfonic acid), ammonium salts of a condensed mononaphthalene sulfonic acid, sodium salts of

polymerized alkyl naphthalene sulfonic acids, potassium salts of polymerized alkyl naphthalene

12




WO 02/ 058454 PCT/ US02/ 01437 2 6 JUL 2005 sulfonic acids, calciumsalts of
pol yneri zed al kyl substituted benzoid al kyl sulfonic acids, sodiumsalts of
pol yrer i wexo2ziskash and substituted benzoid al kyl sul fonic acr/gsez@esi um salts
of carboxyl ated pol yel ectrol ytes, sul fonates of condensed napht hal enes, and
neutralized sulfonates of naphthal ene/formal dehyde condeyﬁaggg %mﬂcluding
sodi um sul fonates of napht hal ene fornal dehyde condensat e  and Sodium salts
of a sul fonated napht hal ene fornal dehyde condensate). Preferred dispersants
are selected fromthe group consisting of block polyners, alkyl phenol

et hoxyl -pol-yacrylic

el d. e B B e R P R S o PG L
Jignin_and Iigni erivatives, .tridecyl and,dodecyl benzene sulfqnic acid,
ong m setrEsathef urmete ST e S ihnRe e GBRE R, aER AR pe
understood to nean a substance used to inprove the integrity of a paste and
.t o | essaroxylatedipobicidstolitess sudfonates affcontensed napuhal¢enss, andtinsutralimedh " ant i - caki ng

agent" shall, nore particularly, be understood to nean a substance that

pr onot galfénaedsadfinaplithaleddMfobmalbeltive conidedbapetisdhntingd$cdneh bul&shategloft hat provi des
a rheological nodification to the final desired product. Anong the

rheol o “the Tt ! t
s R R S AT R S e

calciumpsilicate, sodi pol yal kyl napht hal ene sul fonate, mcrocrystalline
cel | ul %%Wﬂ@%ﬁh%ﬁ?uﬁPﬁﬁ5;osiIicate, and the like. The term "pignent," which
includes the term"dye," as used herein nmeans a  conposition of matter,
usual |y in thiefefred gispersantsiarg splecigd from thaereupronsistinepidlockopdyraerser
conposition of matter or to a mxture. The term"dye" as used herein

connot ekyiphenslgtioxglatespithoaidted aleshols dtioxglated atisfplehelspdigsediciasider medi at e,
to inpart permanent color to a substrate.

propoxylated alkylphenols, sulfonated ethoxylated alkylphenols, lignin and lignin derivatives,
tridecyl and dodecyl benzene sulfonic acid, and mixtures thereof.

The term "anti-caking agent” shall, in general, be understood to mean a substance used
to improve the integrity of a paste and to lessen the likelihood of settling of a suspension. The
term "anti-caking agent" shall, more particularly, be understood to mean a substance that
promotes overall structure, body, or suspension properties, or that provides a rheological
modification to the final desired product. Among the anti-caking agents that are suitable in the
practice of the present invention may be listed: fumed silica (untreated or treated) synthetic
calcium silicate, sodium polyalkyl naphthalene sulfonate, microcrystalline cellulose, sodium

~ aluminosilicate, and the like.

The term "pigment," which includes the term "dye," as used herein means a
composition of matter, usually in the form of a dry powder, that imparts color to another
composition of matter or to a mixture. The term "dye" as used herein connotes an organic
colorant, derived from a petroleum-based intermediate, to impart permanent color to a

substrate.
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13 WO 02/ 058454 PCTI US02/01437 2 6 JUL 2005 The term "foam control" agent
or ingredient shall be understood to nean a substance that is used to /
reduce foam ng. Foaming may result fromthe presence of such foaminducing
agents awopnet®isws, gases, or nitrogenous materials. The presgpne49f foamis”
generally wundesirable because foammay interfere with pr oz:gsmgng%ﬂ

Foam control agents are generally discussed at pages 430-4 ﬂ%

Ki rk- O hmer Encycl opedi a of Chem cal Technol ogy, third edition, volunme 7,
publ i shed 1979 by John Wley & Sons, Inc. Exanples of conventional
"foamcontrol " agents include but are not limted to the group consisting of

certain or gqmeqenﬂ%aﬂfegh&ar- ggﬁttcﬁnﬂ éhllehtcéﬁﬁﬁbé o &&oo&% Eﬁhﬁfl%ﬂﬁ&%@t ed

oils, and 2-octanol itiron foant GOt r a en suita or purposes of

the pr ntion_.inclu hut are n mtedtos e- hased powder
(vl | S8 VS 15 o B RMERE o oapfine iy ToR Rl bs Drepdpe pl suehigsarngng ‘
adsorbed onto silica substrate (avail able from Rhone Poul enc Corp. of

Cr anbupgsniaeypioteins|zhisy autpogenpns hetdrielsoThequessnieof foamas gengrallyhi | i c silica,
(available from Ross Chemi cal of Fountain Inn, S.C); silica-based powders;

si | i congdebirhislametiusafishnvaby Mt ferewithliresessihg. SFbaxﬁ%ﬁtrodeehﬁ@re aétbrally ‘
pol yet hyl ene gl ycol 600 dioleate. A preferred seed treat ment formul atl on

conpri g Eus%&d 5@&%&5 Q86.42% | (€ é&ﬂ@bﬂ%&@mga&?e&f ?Pﬁhﬁﬁ@dcﬂcﬁﬁcﬁg% EE{ur& eas t

one sur act ant | east one di spersing a east one pi g

nar coPtfon e PRI 1o Tabe \f‘%ea*%?%%pﬁﬁve e of VLR 1 cat mont

formul ati on corrp"r i ses from about 1%to about 80% by wei ght of at |east!
one actiopar-¢agraddpgants ingledafut W/mtdmtﬂddp thogriup condstyistoferrtainagatier , about
0.1%to about 20% by wei ght of at |east one surfactant, about 0.1% to about
30% by phedphides ofertain dilkoat floids cditapesufbnged gty aind atoctmaht one_ pignent or dye,
and at | east one anti-caking agent.
Additional foam-control agents suitable for purposes of the present invention include
but are not limited to silicone-based powder (available from Calgene Chemical Inc. of Skokie,
I11.); mineral oil adsorbed onto silica substrate (available from Rhone Poulenc Corp. of
Cranbury, N.J.); tallow soap; synthetic oil adsorbed onto hydrophilic silica (available from
Ross Chemical of Fountain Inn, S.C.); silica-based powders; silicone defoamer; and various
mixtures of silicone, silica, and polyethylene glycol 600 dioleate.
A preferred seed treatment formulation comprises at least one active ingredient, at
least one carrier, at least one surfactant, at least one dispersing agent, at least one pigment or
dye, and at least one anti-caking agent, although one or more of these ingredients can be
omitted, if desired. More preferably, the seed treatment formulation comprises from about
0.1% to about 80% by weight of at least one active ingredient, about 10% to about 50% by
weight of a carrier, about 0.1% to about 20% by weight of at least one surfactant, about 0.1%

to about 30% by weight of at least one dispersing agent, at least one pigment or dye, and at

least one anti-caking agent.
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14 WO 02/ 058454 PCT/ US02/01437 2 6 JUL 2005 Various features and aspects of
the present invention are illustrated further in the exanples that foll ow.
Wi | e t haseoasapl es are presented to show one skilled i npdhgs@rigdiow to
operate within the scope of the invention, they are not intended in any way
to serve as a limitation upon the scope of the invention. Ekafl &4§05

Fl owabl e Concentrate Preparation The preparation of flowable concentrates
containing the silicone additive is acconplished by adding the silicone
either to a ready-made fl owabl e concentrate, or to a mxture of flowable

concentrat e whuRifEHIRRE aff ash¥@s W HHR pRERREIVEIIe %stpit@mﬁlmer intye! cal
ingredients that can be used in the preparation of the flowabl e concentrates

‘cavd trSAPRER T BT oG S P PSRBT St RERR BB aiho © '

invention, the fornulation _ is prepared by m xing or blending the

_ingr edlt@rﬁ’mmi%@éblﬁéhe SCPRe otsmemveagmadm drgmof imtendpdinAng AAY4P ISPY6 8 2i s not

i nportant. Flowable Concentrate Application to Seed Treatnment Flowabl e
concentlindtation apoi eheagoppé efthamvantiod. m coati ng or seed dressing. Wth particle
suspensi ons, fl owable concentrates provide better adhesive properties.
Liquid formul ati ons can be purchased and used w thout the need for
dilution. The water-soluble properties permt easy cleaning of the

machi nery after use. The anount ofﬁ9rﬁﬁgosilicone in the total flowable
concentrate ranges from about 0.01 b 5% and preferably the anount ranges

fromabout 1 to 2% by wei
i gFlowable Concentrate Preparation

The preparation of flowable concentrates containing the silicone additive is
accomplished by adding the silicone either to a ready-made flowable concentrate, or to a
mixture of flowable concentrate and pigment or dye with proper mixing or blending.

Typical ingredients that can be used in the preparation of the flowable concentrates
have been described above.

When the organosilicone is incorporated into the seed treatment formulation to form
the compositions of the present invention, the formulation is prepared by mixing or blending
the ingredients together. The order of addition for the organosilicone is not important.

Flowable Concentrate Application to Seed Treatment

Flowable concentrate can be applied as a film-coating or seed dressing. With particle
suspensions, flowable concentrates prqvide better adhesive properties. Liquid formulations
can be purchased and used without the need for dilution. The water-soluble properties permit
easy cleaning of the machinery after use.

The amount of organosilicone in the total flowable concentrate ranges from about 0.01

to 20%, and preferably the amount ranges from about 1 to 2% by weight.
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WO 02/ 0, 58454 PCT/ US02/ 01437 2 6 JUL 2005 Description of Test Methods Ten
grans of tested seed was placed in a 120 mMl wide nouth jar aMO0. | g or

fl owabl e ntrate was added. The jar was capped and .cal |y
agitatedvvg§ﬂ§§4§%conds using a Mni Vortexer (VWR Scieﬁ???ﬁ%$g?g'ﬁcts) at
2000 RPM The seeds were transferred to a 20 nil transpgygnjjjivighs The
color intensity and coverage were visually assessed under both normal and
W light. Exanple 1 Description of O ganosilicone Conponents in the

I nventi on The organosilicone structure used in this exanple is of the
following structure and the _detail there is provided in Table 1. Table 1.
Organosi | i cones | ncluded i n Descriptioreef Eest Mdethodati ons Reference X Y
Description of Z group Silicone 1 0 1 C3H60(C2H40)7.5 H Silicone A 7 3
C3H60( C3H6 O Tled-dBaims Bf tdstedzee BwiSplacddIhatRC2Anie MdullirafaRS o ChiBor fivrdbione 2
15 5 C31d60(C2H40)12 H Silicone 3 0 1.9 C31160(C21140) 75- CH3 In the above,
Si 1 | CONBhochtrafe waNeliddq Ao R QR Aediind Wi AQBBASAY LSATTof SIPsRbAREN! .

invention. Silicones A and” B are conparative exanpl'es and are outside the

Scope q}csintghaei\/ﬁn? ot 2L {\M’f{rgcjign@fﬂc 11"1:‘03{\1%59 %4 Qé&wcﬂneusse% é \Qv%rdé Zangfe?re& UL 2005

to a 20 ml transparent vial. The color intensity and coverage were visually assessed under

1

both normal and UV light.
| Example 1
Description of Organosilicone Components in the Invention
The organosilicone structure used in this example is of the following structure and the
detail there is provided in Table 1.

Table 1. Organosilicones Included in the Listed Ec Formulations

Reference X Y Description of Z group
Silicone 1 0 1 C,H,O(C,H,0),-H
Silicone A 7 3 C;HsO(C;H,0),;-Bu
Silicone B 75 5 C3H,O(C,H,0),4(C;H,0),,-CH,
Silicone 2 15 5 C,H,O(C,H,0),,-H o
SiliCOI‘le 3 0 19 C3H50(C2H4O)7 5= CH3 “,~ )

In the above, Silicones 1, 2, and 3 are exemplary of the compositions of the present
invention. Silicones A and B are comparative examples and are outside the scope of the

present invention.

14



Exanple 2 Vitax Pl owabl e suspension concentrate fornul ations (comercially
available from Uniroyal Chemcal Co.) with or without organosilicones have
been usewotoa/osgssat soybean seeds as described in the seqdmusnniizest

nmet hods. The followi ng table shows the conposition of the geegu \@ﬁémsnt
formul ation. Formul ation for Soybean Seed Treatnment Fornul ation

Pignene % Silicone % SC/ Silicone 1" 94.9 5 0.1 SC Silicone A" 94.9 5 0.1
SC/ Silicone B* 94.9 5 0.1 SC Silicone 2" 94.9 5 0.1 SC Silicone 3"
94:.9 5 0.1 SC 9550 a: Vitax: Aflowable seed treatnment fornulation from
Uni royal Chem cal Co. b: Rocket Reﬂxmn%[@pt from Day-d o Col or Corp., 4515
St., dair Avenue Cl evel and, OH 4410 Fl owabl e suspensi on concentrate

o 0 SRS bsndon SRR SRR ARSI AR L

t he Col or Inten5|t of the Coated Soybean Seeds . The col or |nten5|t of
.soy beaanrew@@%ﬁaﬁQowww @Wstm@r@neﬁﬁ@nas hpredbern RagttoJesat gqybean Sreé‘lisat i ve
to the other treatnents. The color intensity of soybean seeds coated with
t he sewvdgsatibddanthd stiionen test inethtode Thé foblwimmg tabld showSheSohipositien 8f the
SC/Silicone 2 > SC > SC/Silicone 1 = SC/Silicone A> SC/Silicone B 17

seed treatment formulation,

Formulation for Soybean Seed Treatment

Formulation Vitax® % Pigment® % Silicone %
SC/ Silicone 1¢ 94.9 5 0.1

SC/ Silicone A ¢ 949 5 0.1

SC/ Silicone B¢  94.9 5 0.1

SC/ Silicone 2¢  94.9 5 0.1

SC/ Silicone 3¢ 94.9 5 0.1

SC* 95 5 0

a: Vitax: A flowable seed treatment formulation from Uniroyal Chemical Co.

b: Rocket Red pigment from Day-Glo Color Corp., 4515 St., Clair Avenue, Cleveland, OH

44103.

c: Fiowable suspension concentrate containing pigments only .

d: Flowable suspension concentrate containing both pigments and organosilicone.

Results:

1. Different Formulation Effect on the Color Intensity of the Coated Soybean Seeds
The color intensity of soybean seeds coated with Silicone 3 gave a more intensive

color relative to the other treatments. The color intensity of soybean seeds coated with the

several formulations is in the following order:

SC/Silicone 3 > SC/Silicone 2 > SC > SC/Silicone 1 = SC/Silicone A > SC/Silicone B

17



WO 02/ 058454 PCTI US02/01437 2 6 JUL 2005 2. Different Formul ation Effects
on the Covering of the Coated Seeds Conpared to SC, the seeds coated with
SC/Silicone 3 have a nore uniformcovering wth the fornulation, with nuch
| ess exposed area when observed under both normal and UV light. Exanple 3
Vitax flowabl e suspension concentrate fornul ations (Uniroyal Chem cal Co.)
cont ai ni O V5845hg anounts of pignent have been used tRETGSOHUC14¥0ybean seeds
as described in the sections on test nmethods. The follow ng table shows the
conposition of the seed treatnent fornulation. 18 WO @A ob843855

PCT/ US02/ 01437 2 6 JUL 2007 Fl owabl e Suspensi on Concentrate Fornul ation
Forrmul ation Vitaxa % Pignent' % Silicone % SC 5% 95.0 5 0 SC 6% 94.0 6 0O
SC 8% 92.0 8 0 SC 10%% 90.0 10 0 SC Silicone 3d 94.9 5 0.1 a: Vitax: A
FI owabl &. SeeDifferext foanalafion Effects owthefCoveringofithy Gbateth Seedsal Co. b: Rocket Red
pi gnent from Day-d o Color Corp., 4515 St., Cair Avenue, Ceveland, OH

44103, t c: F: CYRPIr&l 19 ST ERSEIN cEAEPRIY SEbRcHRRIAVdY MBreaiifordBovBigor 10%
pi gnents only,

with the formulation, with much less exposed area when observed under both normal and UV
light.
Example 3
Vitax flowable suspension concentrate formulations (Uniroyal Chemical Co.)
containing varying amounts of pigment have been used to treat soybean seeds as described in
the sections on test methods . The following table shows the composition of the seed

treatment formulation.
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d: Fl owabl e suspensi on concentrate contains 5% pignents and 0. 1%
organosilicone. Result: The color intensity of soybean seeds coated with
SC/ Si | i cwoma2®sgss4equal to or better than the seed coat edpau/tisn2HTi35%
Exanple 4 Vitax flowabl e suspension concentrate fornul ati ogs SUm royal
Chem cal Co.) with or wthout organosilicones have been o IHBat corn
seeds as descibed in the sections on test nethods. The fol I ow ng table
shows the conposition of the seed treatnent fornulation. Formulation for
Corn Seed Treatnment Formulation Vitaxa % Pignent' % Silicone % SC/
Silicone 1 94.9 5 0. IlFpigWabh Isiuglgaﬁwﬁ C%eﬂtn@t@F&rmﬁﬁ’twﬁl licone B~ 94.9 5
0.1 SC Silicone 2° 94.9 5 0.1 SC S|I|cone 3' 94.950.1 SCd 9 50 a:
Vi tax: API t et et T "royal Chem cal Co. 19
"D 02/ 05845 Eﬁ§%2/041§&5£ % 1'Ef'u '2 %&86‘eﬁt Bl ue pignent from
Uni t ed ColJﬁcg%éhnology, Pk, P.O5Box F., Newtown, PA 18940 c: Flowabl e
.suspensi on Sbn®ént r at e co%t%u n| ng p‘?gments onQy d: Fl owabl e suspensi on
concent r at e S60%iteai ni ng b2 pi gnent& and orgaﬁhom | icone. Results:

SC 10%° 90.0 10

SC/ Silicone 3¢ 94.9 5 0.1

a: Vitax: A Flowable Seed treatment formulation from Uniroyal Chemical Co.
b: Rocket Red pigment from Day-Glo Color Corp., 4515 St., Clair Avenue, Cleveland, OH
44103,
- ¢: Flowable suspension concentrate containing 5%, 6%, 8% or 10% pigments only.

d: Flowable suspension concentrate contains 5% pigments and 0.1% organosilicone.
Result:

The color intensity of soybean seeds coated with SC/Silicone 3 is equal to or better
than the seed coated with SC 6%.

Example 4

Vitax flowable suspension concentrate formulations (Uniroyal Chemical Co.) with or
without organosilicones have been used to treat corn seeds as descibed in the sections on test
methods. The following table shows the composition of the seed treatment formulation.

Formulation for Corn Seed Treatment

Formulation Vitax® % Pigment® % Silicone %
SC/ Silicone 1° 94.9 5 0.1

SC/ Silicone A®  94.9 5 0.1

SC/ SiliconeB®  94.9 5 0.1

SC/ Silicone 2° 94.9 5 0.1

SC/ Silicone 3 ° 949 5 0.1

sc? 95 5 0

a: Vitax: A Flowable Seed treatment formulation from Uniroyal Chemical Co.
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The color intensity of corn seeds coated at the different fornulations is in
the following order: SC/ Silicone 3 > SCSilicone 2 > SC > SC/Silicone 1=
SCLSi |i cRRrpafvzssy Silicone B Conpared to SC, the seeds cgatRlolisy
SC/Silicone 3 have a nore uniformcovering wth the fornulation, with nuch
| ess exposed area under both normal and WV light. What hag gbggp gﬁgcribed
herein is a water-dispersible paste fornulation that is useful or seed
treatment of plants. Wiile the invention has been described with reference
to.a nunber of preferred enbodinents, it is to be understood that the scope

Che. cort r iR Ir e ke o Mulss RIE T pb BT anf) BT iBSRr SRRRROIRGS,

beconeef)gogoarent to those skilled in the art upon a reading of the foregoing
det ai | #8scr | ption. For exanple, conbinations of nore than one active '
ingredient - e.g. fungicide, insecticide, plant growh regul atory agent,
and/ or &i Flosgbkeahspegson concentrateeontaring pigmahtsdnlynt o t he conpositions of the
present invention. Accordingly, such alternatives, changes, and l

modi fi C&Tl@@%l@%@s}p&%icﬁ?qdﬁ@&ﬁfa% Q%aﬁﬁl_gflﬂﬁm]aﬁéﬁleﬁtslﬁﬁator hobillBordenvent i on
insofar as they fall wthin the spirit and scope of The clainms. 20 2 6 JUL

2005 C%AI > What is clainmed is: 1. A conposition conprising a seed
treat ment 1or nul ati on conprising at |east one pignent or dye and an

3r %anosi || coMBe aslet intevisityodf dong séedlk KUhted afhe RifRréAt RarnSilations id #1 tBe follBwidg | X |

order:
SC/Silicone 3 > SC/Silicone 2 > SC > SC/Silicone 1 = SC/Silicone A > SC/Silicone B

Compared to SC, the seeds coated with SC/Silicone 3 have a more uniform covering
with the formulation, with much less exposed area under both normal and UV light.

‘What has been described herein is a water-dispersible paste formulation that is useful
for seed treatment of plants. While the invention has been described with reference to a
number of preferred embodiments, it is to be understood that the scope of the invention is not
to be limited to these preferred embodiments. On the contrary, alternatives, changes and/or
modifications will readily become apparent to those skilled in the art upon a reading of the
foregoing detailed description. For example, combinations of more than one active ingredient
- e.g. fungicide, insecticide, plant growth regulatory agent, and/or biological agent - may be
incorporated into the compositions of the present invention. Accordingly, such alternatives,
changes, and modifications are to be understood as forming a part of the invention insofar as

they fall within the spirit and scope of the claims.
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wherein: XisanunberfronD to 30; Y is a nunber fromO to 10; each Rl and RZ
is independently selected fromthe group consisting of alkyl noieties of
from1l to 18 carbon atonms, provided that, if Yis 0, at |eaBt g BRsis Z Z
is RBOB" G R3 is an alkylene noiety of from1 to 4 carbon atons; B is an
al kyl ene oxi de noiety selected fromthe group consisting of ethylene oxide,
propyl ene oxi de, butyl ene oxide, anInAkKdSres thereof; n is a nunber from1l
to 50 if, and only if, B contains ethylene oxide, otherwise nis a nunber
from1l to_10;. qnd g.[s sel ected fromthe group consisting of hydrogen,
hydr ocar bORAHHFRMBE of from| to 18 carbon atoms, and acetyl. 2. The
conposition of claim1 wherein all Rl noieties are the sane al kyl group. 3.
The conpogi ti of cehpdsltRh RbRpMReY £lcBd Rlath@RBrmAREoonth:BMp of Sast B pidhd: as RL.
4. The conposition of claim2 wherein all R noieties are methyl groups. 21
2 6 JUL 2905c aml anprgenesilipgpe pddiths obthe &Qramlsi 1 wherein R3 is propyl ene. 6. The
conposition of claim1 wherein.Bis ethylene oxide. 7. The conposition of
claim5 wherein B is ethylene oxide. 8 The conpositipn of,claiml wherein G
is hydrogen or alkyl of fRom1 to® cafjbon atons® 9.| TheRconposition of
claim1l wherein the silicagndg addit]ive ifs| of the {ornu a: *3 C 13 1 H3 1133
H3CG-Si-0ii-0ii-0iRr:CH3g—1—0 Si 0—Si H——Sj——R>
T

wherein:
X is a number from 0 to 30;
Y is a number from 0 to 10;

each R! and R? is independently selected from the group consisting of alkyl moieties of

from 1 to 18 carbon atoms, provided that, if Y is 0, at least one R? is Z;
Z is R’°0OB,G;
R’ is an alkylene moiety of from 1 to 4 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,

propylene oxide, butylene oxide, and mixtures thereof;

n is a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise n is a

number from 1 to 10; and

G is selected from the group consisting of hydrogen, hydrocarbon moieties of from 1 to

18 carbon atoms, and acetyl.

2. The composition of claim 1 wherein all R! moieties are the same alkyl group.
3. The composition of claim 2 wherein at least one R? group is the same as R'.
4, The composition of claim 2 wherein all R! moieties are methyl groups.
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CH3 CH3 x Z Y CH3 wherein Z is C3H6Q(CZHAO) 1G G is hydrogen or an al kyl
group of from1l to 4 carbon atons, and Y does not equal zero. 10. The
conposi tion of claim1 wherein the seed treat ment fornulatldhﬁfﬂhlﬁﬁﬁg
conprises at |east one ingredient selected fromthe group consisting of an
active agent, a carrier, a surfactant, a dispersing agent, an anti-caking
agent, anfl a fﬁknmumnmnwimagenﬂ“m@&nﬂfhemouﬂpm5|t|on of claim 10 wherein the
active agent is selected fron1the group consisting of

5, 6-di hydpo-2-neth e- 3- oxani |l.i.de 4, 4-di oxi de; carboxi n;

2, 3- di hydro- 2¥§3 %ﬁﬁ?ﬂvrﬁ; ﬁfg?FEH%VF RY¥d¢ar bamat e: et hyl car bami ¢
aC|d 2-(2-chloro-I- methoxy ethoxy) phenyl ester;

2- (4- chl oyophenyd dompo&itiéd &m&a%lwﬂere(rﬂmsjeﬂgqeﬂe bgig@zol - 1-yl ) - butan-2-ol ;

pent achl oroni trobenzene; 5-ethoxy-3-(trichloronmethyl)-1, 2, 4- thladlazole

Rhi zobium sp; Penicilliumbilajii ; Bacillus subtilis;

0- ( 4- chl oBopheRsspypasition af ciimrd thgrest GyA hydpgemoralkel ofifrdna b 1 4carbantatearsol -
tetramet hyl t hi uram di sul fide; 2-(4-thiazolyl) benzim dazole; (2- nethyl[l,l'-
bi phenyl ] 3 yll"l)l ‘T{%ﬁél fich of(cfdlrﬁqlvﬁl Qirdhe glic%é El('iqitfivleq$5ﬂ1'1e formuta:

-propenyl I me eyc oprop ane- car ;

1,2,3,4,5, 6 hexachlorocyclo hexane, gamma-isoner; N-(2,6-dinethylphenyl)-N-

(nethoxyacetyl)alanlne et hyl edter; CH, CH, CH,

1-[ (6-chl oro- 3 pyr|d|nng;ethyl]-N—nltro 2- ijmfdazol i di ni 'Te; t ebuconazol e;
and a-butyl - henyl )-|1H 1/)2, 4-triagz¢l e ropangn 1r|I 12. The
conposition of cI erein |the ihrrYer is{a hygrocarpo "oi I"earri er
selected fromthe grou consi stli ng ¢f veget e oi], petyoleum based
hydrocarbon oil, paraffdHic/ naght he@Hg hydr ogar bonZoil, i cayal oil, and

m Xt ures thereof. 22 2 6 JUL 2005 13. The conmposition of claim 10 wherein
the surfactant is selected fromthe group consisting of alkaryl sulfonates,
di phenyl whérfiofais & :HeP(Coldu) i <7 is| liydrogen amesh 41k igronp o€ fiowat tov4 sarbon atoms,

si licone- Based es not equal zero.

10. The composition of claim 1 wherein the seed treatment formulation further comprises at
least one ingredient selected from the group consisting of an active agent, a carrier, a surfactant, a

dispersing agent, an anti-caking agent, and a foam-control agent.

11. The composition of claim 10 wherein the active agent is selected from the group
consisting of 5,6-dihydro-2-methyl-1,4-oxathiine-3-carboxanilide 4,4-dioxide; carboxin; 2,3-
dihydro-2,2-dimethyl-7-benzofuranyl methyl carbamate; methylcarbamic acid 2-(2-chloro-1-
methoxy ethoxy) phenyl ester; 2-(4-chlorophenyl)-3-cyclopropyl-1-(1H-1,2,4-triazol-1-yl)-
butan-2-ol; pentachloronitrobenzene; 5-ethoxy-3-(trichloromethyl)-1,2,4-thiadiazole; Rhizobium
sp; Penicillium bilajii ; Bacillus subtilis; B-(4-chlorophenoxy)-a-(1,1-dimethylethyl)-1H-1,2,4-
triazole-1-ethanol; tetramethylthiuram disulfide; 2-(4-thiazolyl) benzimidazole; (2-methyl[1,1'-
biphenyl]-3-yl)methyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane-

carboxylate; 1,2,3,4,5,6-hexachlorocyclo-hexane, gamma-isomer; N-(2,6-dimethylphenyl)-N-

(methoxyacetyl)alanine methyl ester; 1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-
imidazolidinimine; tebuconazole; and a-butyl-a'-(4-chlorophenyl)-1H-1,2 4-triazole
propanenitrile.

12. The composition of claim 10 wherein the carrier is a hydrocarbon oil carrier selected

from the group consisting of vegetable oil, petroleum-based hydrocarbon oil,

paraffinic/naphthenic hydrocarbon oil, mineral oil, and mixtures thereof.
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surfactants, sulfonates of condensed napht hal enes, sul fonates of

dodecyl /tridecyl benzene, sulfonates of naphthal ene and al Ky§ j@ﬁp@g%l ene,

sul f osucci namat es, sul fosuccinates, and mxtures thereof, 14. The

conposition of claim 10 wherein the dispersing agent is selected fromthe

group consisting of block polyners, alkyl phenol ethoxyl ates, ethoxyl ated

al cohol s, 13et hokhglcatnpabitionl of ylaph Ehwhe¢in gelsydatant is celacteddfromp thegooup lcas@sting

al kyl phengl sUli£.9 tg% &p L Alkyliph LLigni.h.a |.i gni

derivatives ,ﬁm{yr %é’c{}%’ ar Bee“ o%ecy%é g%r‘@!é\lr%’ %a‘i%% glriﬁﬁ nég?lgv?h‘éer?dsqﬁ%o% gér%g@

t her eof . suffBctants, sulfonates of condensed naphthalenes, sulfonates of dodecyl/tridecyl benzene,
sulfonates of naphthalene and alkyl naphthalene, sulfosuccinamates, sulfosuccinates, and

mixtures thereof.

14. The composition of claim 10 wherein the dispersing agent is selected from the group
consisting of block polymers, alkylphenol ethoxylates, ethoxylated alcohols, ethoxylated
alkylphenols, polyacrylic acid, propoxylated alkylphenols, sulfonated ethoxylated alkylphenols,

lignin and lignin derivatives, tridecyl and dodecyl benzene sulfonic acid, and mixtures thereof.
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