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Organoam ne Sil oxane Al koxyl ate Surfactants This application clains
priority fromU.S. Provisional Application No. 60/012,936, filed March 6,
1996, and U.S. Provisional Application No. 60/015.259, filed April 10,

1996. Backgr sueneti32475t he | nventi on Many pesticides require tPerashdiodnzsen of
an adjuvant to the spray m xture to provide wetting and spreading on foliar

o tuncti ons. - suciorgaTiekiiine SloxAnd AR xyiate SoEReRME { CuT 1o
wet | eaf surfaces, or to provide penetration of the herbicide into the

pl ant cuticle. Thesapplidatiorpelbms oty RS PHvidishal ApgiicaBBRNRENt i n an
adj uvant fornulation or used as an additive in herbicide fornulations.

Gaski.n, et gb/p15B86fi6d Makdn 6, 4298, arﬁﬁu.sl?ﬁﬁov#&%atclgi[m&?tﬁuh%&%o?d\%?ztfs%?”E
trisiloxane ethoxylates (TSE), such as Silwet L-77[err] surfactan

(avail abl e fe@mpefio, Joeei al ties, Inc. of Danbury, CT), can antagonize
cuticular penetration of glyphosate herbicide into grasses, when conpared

to the her baaikroth8 th antagonismis used to indicate that the
treat ment of h’g@'bi CPE{Z p%tkﬁ'eﬁa‘gf'ﬂqvant Is less effective than the conparative

herbi ci de treat rﬁgﬁy pesticides require the addition of an adjuvant to the spray mixture to

provide wetting and spreading on foliar surfaces. Often that adjuvant is a surfactant,
which can perform a variety of functions, such as increasing spray droplet retention
on difficult to wet leaf surfaces, or to provide penétration of the herbicide into the
plant cuticle. These adjuvants are either provided as a component in an adjuvant
formulation or used as an additive in herbicide formulations.

Gaskin, et al., (Pestic. Sci. 1993, 38, 185-1 92) demonstrated that some
trisiloxane ethoxylates (TSE), such as Siiwet L-77® surfactant (available from OSi
Specialties, inc. of Danbury, CT), can antagonize cuticular penetration of glyphosate
herbicide into grasses, when compared to the herbicide alone. The term
antagonism is used to indicate that the treatment of herbicide pius adjuvant is less
eftective than the comparative herbicide treatment.

This antagonism can be mitigated if the number of ethylene oxide (EO) units
contained in the TSE is increased to 17 or more; however, superspreading of the
TSE is dramatically reduced once the degree of ethoxylation exceeds about 12 EO
and TSE's containing the higher EO adducts show spreading properties similar to

conventional nonsilicone surfactants.
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PCT/ US97/ 04128 Sandbrink, et al, (Pest. Sci. 1993, 38. 272- 2733:_| publ i shed
that a TSE ant agerdtrial. @Hlpﬁf’o%s&{%c’pb?%aﬁsa??@eﬂ?élpé!{’ﬁ‘ shedithata VpRosat e al one

in the control of Pani cum maxi rum Jacq. Snow, S. A et. al., Lananuir, 1993,
9, 424- 30, adlagonked giyphesaln perfemannesslative tsglyphosalmalnes insthgicopkolaf
cationic siloxane surfactants. These sil oxanes are based on the reaction of
a chl or opr Raplcunomiakimad? Jadasi | oxane with an al kanol am ne, such as
N- net hyl et hanol am ne, which was further reacted with a halide to make a
Snow, S.A. et. al., Langmuir, 1993, 9, 424-30, discusses the physical
properties and synthesis of novel cationic siloxane surfactants. These siloxanes are
based on the reaction of a chloropropyl modified trisiloxane with an atkanolamine,
such as N-methylethanolamine, which was further reacted with a halide to make a
quaternary surfactant.
Petroff, et al., (EP 92116658) describes the use of cationic, quaternary
trisifoxanes to enhance the efficacy of glyphosate on velvetieaf, a broadieaf weed.
Henning, et al, (DE4318537) describes cationic siloxany! modified polyhydroxy
hydrocarbon or carbohydrate for use with plant protection agents. These

compounds are derived from a saccharide containing 1 to 10 pentose and/or hexose

units, modified with a quaternary ammonium group, and a siloxane moiety.

Summary ot the Invention

The present invention teaches the composition of organoamine modified
siloxane alkoxylates and their use as adjuvants, for pesticides containing an acid
functional group or an acid derivative, for example the corresponding esters or salts,
heretofore known as acid functional pesticides. These unique siloxanes provide
superspreading, as defined below, on difficuilt to wet surfaces, such as waxy plants,
and enhance the uptake of agrichemicals into plants as compared to conventional
TSE's. Optionally, the organoamine modified siloxane alkoxylates of this invention

may be blended with conventional trisiloxane alkoxylates.
2
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quaternary surfactant. Petroff, et al., (EP 92116658) describes the use of

cationic, quaternary trisiloxanes to enhance the efficacy of glyphosate on

vel vet | eaf, a broadl eaf weed. Henning, et al, (DE4318537) descri bes

cationi c sil oxanys24modi fi ed pol yhydroxy hydrocarbon or carb@cyasewesiz?8or use
wi th plant protection agents. These conpounds are derived froma saccharide
containing 1 to 10 pentose and/or hexose units, nodified with a quaternary

ammoni um group, ad a sil oxane iety. Su ry, of the Invention The present
i nvention teaches qﬁﬁé"’ﬂ@ﬂﬂfﬂ@? of @lf)i pér,;é/e&t w%ﬁ/’ﬁé'sﬁ@’& Af g&aﬁggp&ggﬂgve, or
al koxyl ates and their use as adjuvants, for pesi|cides containing an acid
functional graf/CYPPRIENAH ﬂﬁe@fd@%’?}mg{w?@ri nghe HE”PBF'F'%%%&B? ng
esters or salts, heretofore known as_acid functional pesticides. These
uni que si | oxaHeseniinyentien aggsel as adiuvgnisder otbes predicides cchas, lungididesi t to
wet surfaces, such as waxy plants, and enhance the uEt ake of agrichemcals
into plants adssentigigas.iant@rewihveadlptons acasrides apgithe 8.l y, the or ganoani ne
nodi fied sil oxane al koxylates of this invention nay be blended with
conventional trisiloxane al koxylates. 2 SUBSTI TUTE SHEET ( RULE 26)
Detailed Description of the invention
The present invention pravides novel organoamine modified siloxane
alkoxylates that are useful as adjuvants for acid functional pesticides. These
compositions are especially useful in overcoming the antagonistic effects on
pesticide uptake associated with superspreading, trisiloxane alkoxylates. The
compositions of the present invention provide enhanced spray coverage relative to
conventional wetling agents. |n addition, these products provide a low aqueous
surface tension (< 23 mN/m at 0.1 wt%), which is necessary and desirable for
superspreading of pesticide solutions.
COMPOSITION
The organoamine modified siloxane alkoxylates of the present invention have
the average general formula: AMe,SiO[(Me),SiO],[(Me)Si(Z)0],SiMe.A, wherein x =
0 to 1, preferably 0, y = 0 to 2, preferably 1, with the proviso thatwheny = 0, Ais
Z. Ais selected from the group of Me or Z, preferably, Me. Z = RO(R'),RZN(R%),,
wherein R is a divalent organic group having from 2 to 4 carban atoms, R'
represents an alkyleneoxide group containing 2 to 4 carbon atoms, R?is a divalent

organic group containing 2 to 6 carbons, preferably 2 to 4 carbons, each optionally

OH substituted, R® may be hydrogen, an alkyl radical with 1 to 4 carbons, an amino
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conposition of the present invention is useful as a tank side additive, or
as a conponent in a herbicide forrmulation. In addition the conpositions of
the presentwdoyness on are useful as adjuvants for other pesgipgéMgHs Such
as, fungicides, insecticides, plant growth regulators, acaracides and the
| i ke. Detailed Description of the Invention The present invention provides
novel organoani ne nodified sil oxane al koxyl ates that are useful as
adj uvant s a8yl ateng todaek Gashens. 9ean adyhel torhearhon aipmsswhiclh maydaxecspeci al | y
useful in overconing the antagonistic effects on pesticide uptake
associ at ed hydraxysupsitutionsdheregn. €achiR snayke tielsamg ertdifterenthe conposi ti ons
of the present invention provide enhanced spray coverage relative to
conventi onal weffhe @ggraypstray inciudedpriotanated amises, i ,ovhere thepe is/a tydragéeow
aqueous surface tension (< 23 mMVmat 0.1 wt%, which is necessary and
desi rabl e fionm asagheddp tanitrogenin thesZ grouplewkioh can ocsir irBkROBANDabkhe
modified siloxanes under acidic conditions. Though not included in the formula
above, also contemplated herein are quaternary versions of Z, i.e., where there is a
third R® group on the nitrogen in Z, but said quaternary compounds are not preferred
for use in the present invention.
When R’ is oxyethylene, n is from 1 to 10, preferably 2to 5. WhenR' is
oxypropylene, nis from 1 to 5, preferably from 2 1o 4. When R’ is a mixture of
oxyethylene and oxypropylene, n is from 2 to 10, preferably from 2 to 6, providing
that the molar ratio of oxyethylene to oxypropylene is from 0.11t0 9. WhenR'is
butylene oxide, there must also be sufficient ethylene oxide such that the siloxane is
water disperible or soluble. Additionally, when R’ is a mixture of oxyalkylenes, it
may be blocked or random. One skilled in the art will understand the advantages in
the position of the oxyethylene reiative to the oxypropylene, when the alkyleneoxide
group is blocked.
Preferred Z structures are wherein R is propylene, R' is oxyethylene, R% is
ethylene or propylene, n =210 4 and Ris 2-hydroxyethyl, 2-hydroxypropyl,
3-hydroxypropyl, propyl, or ethyl. Preferred cationic siloxanes are trisiloxanes.
In addition the compositions of the present invention optionally may include
nonionic sitoxane alkoxylates of the general formula;

R°Me.SiO[Me.SiO}[MeSi{Q)0},SiMe,R’° wherein f = 0 to 1, preferably 0, g = 1 to 2,

preferably 1, Q@ = CgH2O{C:HONCaH:O)WR*, d = 2 to 4, preferably 3,t =3 to 12,

4
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The organoam ne nodified sil oxane al koxylates of the present invention have
t he average general fornula:

AMe[err]SIg (Me)[err]SIQx[(M)SIi (Z2)ySi Me[err] A wherein x = 0 to 1,
preferably 0,wg9e3B7t0 2, preferably 1, with the proviso t hZCT{REW428= 0, A
Is Z. Ais selected fromthe group of Me or Z, preferably, M. Z =

RO R err])nRlerr] N(R[err])[err], wherein Ris a divalent organic group

having from2 to 4 carbon atons, err]. represents al kyl eneoxi,de group
Cont ani g Preferabied i5oh WG B REMIITG 18 WhR Bp & (of YA 1A BatlD
containing 2 to 6 carbons, preferably 2 to 4 caybons, each optionall
substi tut ed, bRpween5 ﬁ&@ﬂﬁeﬂgﬁﬂwﬂ afend oA hydsogaren W%!Cﬁ“ ?g%eﬂ%cﬂ%og:s,
an anmino 3 SUBSTI TUTE SHEET (RULE 26) WD 97/ 32475
PCT/ US97/ 0412@shnkatomes FoirQt an syl of oaede iy carboas opplydraxy! gropp, Ahe ar hon
atons which may have hydroxy substitutions thereon. Each R er,r;‘ may be the
same or dif f gefetred TosioRicsiloxane alkgxylates a@drigiloxane akewylalepwkich have f =Qher e
there is a hydrogen ion attached to the nitrogen in the Z group, which can
occur in the @egadedyitrset to 8, w=0, R*is Hor Me.
The compositions of the present invention can also optionally contain any of

certain nonionic surfactants which do not detract from the efficacy of the

composition. Examples include alkyl alkoxylates corresponding to the formula R*-

O(R%).R® wherein R* and R® each denote hydrogen or C; to C12 alky! (straight or

branched chain), RC denates alkoxy groups containing 2 or 3 carbon atoms each,

and the subscript ¢ is selected so that the molecular weight of the surfactant is 500

to 15,000 and preferably 1,000 to 8,000. Preferably, one of R* and R is alkyl.

Preferred embodiments include compounds containing 0 to 300 ethoxy units and 1

to 300 propoxy units. More preferably, the ethoxy content of the compound is 10 to

90 weight percent and more preferably 10 to 50 weight percent of the compound.

Other examples of useful nonionic surfactants include alkoxylated diamines

of the formula {H{R"}1)2NC2HN{(R")1H). wherein RT denotes alkoxy groups

containing 2 or 3 carbon atoms each, and the subscript T is selected so that the

molecular weight of the alkoxylated diamine is 1,000 to 15,000. Preferably, ethoxy

units comprise 10 to 80% and more preferably 20 to 50% of the polyalkoxylate

chains. Other examples of useful nanionic surfactants are glycosides.

The compositions of the present invention also optionally include ingredients

for use herein which are pesticides, especially acid functional ones, e.g.,

5
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nodi fied sil oxanes under acidic conditions. Though not included in the
formul a above, al so contenplated herein are quaternary versions of Z i.e.
where there is a third Rlerr] group on the nitrogen in Z, but said

guat er nar y wospmagisds are not preferred for use in the prepenussrmnerstion.
When Rl err] is oxyethylene, nis from1l to 10, preferably 2 to 5. Wen
Rlerr] is oxypropylene, nis from1l to 5 preferably from2 to 4. Wen R
is a mxture of oxyethylene and oxypropylene, nis from2 to 10, preferably
from 2 to @pmpoondsiihafcaertain at leashohecanbaxylio, suifooicya phgsghronia acidgrompopy!| ene
Is fromO0.11 to 9. Wien R err] is butylene oxide, there nust also be

suf fi ci ent wiidlyisdm thechorm @f thedreet duid ot A sals bf estartheredf. Whhetero pgsticidel e or
soluble. Additionally, when Rerr] is a m xture of oxyal kyl enes, it may be
bl ocked or migdiiciny corposkid usedito destioy pesis, wigl,linssedeited, anderitidiesdvant ages in
the position of the oxyethylene relative to the oxypropyl ene, when the
al kyl eneoxifgleyigites! andshebiciaks tindRs afsrused hérei tointMte plant groviterein R is
propyl ene, R err] is oxyethylene, Rerr] is ethylene or propylene, n =2 to .

4 and R er rbgiiifitody EAPSURGS! MistrafireheiGintieP61QusticidSs WHIth @4 Deiiyboydd opy|
or ethyl. Preferred cationic siloxanes are trisiloxanes. In addition the

conposi t 0@&19&?,%5%53 lfo??ﬁﬁteh Wgﬂg\{dﬂ]ﬂgg%iogé_!%hb%s?ﬁ%eﬁgﬁﬂﬂﬁrﬁcﬁfﬁrﬁgﬁﬁ

si | oxane al koxyl'ates o e gen
inhibitors, mitotic disrupters, lipid biosynthesis inhibitors, cell wall inhibitors, and cell

membrane disrupters. The amount of pesticide employed in compositions of the
invention varies with the type of pesticide employed. More specific examples of
pesticide compounds that can be used with the compasitions of the invention are:
phenoxy acetic acids, phenoxy propionic acids, phenoxy butyric acids, benzoic
acids, triazines and s-triazines, substituted ureas, uracils, bentazon, desmedipham,
methazole, phenmedipham, pyridate, amitrole, clomazone, fluridone, norflurazone,
dinitroanilines, isopropalin, oryzalin, pendimethalin, prodiamine, trifluralin,
glyphosate, sulfonylureas, imidazolinones, cyclohexanediones,
aryloxyphenoxypropanoates, dichlobenil, isoxaben, and bipyridylium compounds.
MANUFACTURE

The organoamine modified siloxanes of the present invention may be made
by the hydrosilation of a hydridosiloxane {which are commercially available and may
be made as known in the art) and an aliyl started polyalkyleneoxide, which is also
available commercially.

Epoxy terminated, allyl polyethyleneoxide can be prepared by the method
outlined by Xue-Ping Gu, ef al, (Synthesis of Glycol Diglycidyl Ethers Using

Phase-Transfer Catalysis; in Synthesis Communications June/July 1985, p. 649-
6
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Rlerr]Me[err]Sig Me[err]SiO[err] (MeSIi(QOgSi Me[err]Rerr] wherein f =0 to
1, preferably 0, g = 1to 2, preferably 1, Q =

CdH err]dO Cerr]Herr]O)[err](Cerr]Herr]OwWerr], d =2 to 4,
preferably 3,wboemfdzs 0o 12, 4 SUBTI TUTE SHEET (RULE 26) V@ CaUs8skT18

PCT/ US97/ 04128 preferably 4 to 8, w=0to 8, providing that when wis > 0O,
(t +w is preferably between 5 and 12. Rl err] is hydrogen, acetyl or a
hydrocarbon radi cal between 1 and 4 carbon atoms. Rerr] is Q an alkyl of
one to four c8sNdIem ap epoxige prpst ppmiesciplly avatiablesiyrstar yadtylenesesidgsane

al koxyl ates are trisiloxane al koxyl ates, which have f = 0, g=1,d=3,t=4 to
8, w=0, RJ er r] Saig rhiateriallis thenthydmsilplediantothe siibxarneanst the @poxy isweacted with an

al so optionally contain any of certain nonionic surfactants which do not

detract from aimecfAliecaativelyfa hydeoxyatepminateddie., bneappedpallyhstartde al ky!
al koxyl ates corresponding to the fornula RA- O Rc)cRE wherein RA and RE

each denote hyslyaRgeneoxidd may bethgdidsitatedl ontdik sliotanel apdithen reackiodittrian
chain), Rc denotes al koxy groups containing 2 or 3 carbon atons each,

aziridine. Said reactions are known in the art.

The nonionic siloxane and peslicides are commercially available and their
manufacture is known in the art.
USE

The organoamine modified siloxanes primarily are intended for use in the
agricultural field as adjuvants for pesticfde, especially acid functional pesticides,
containing aqueous end-use formulations. The siloxanes are added directly 1o a
spray tank along with an acid functionat pesticide, or as part of a pesticide
formulation. They are used in effective amount, that is, an amount which is
sufficient to cause the pesticide to function effectively in the formulation. When
used as a lankside additive, the organoamine modified siloxanes are present at
weight concentrations between 0.01% and 5.0%, preferably between 0.025% and
0.5%, butin "in can” formulations, the organoamine modified siloxanes may be
present at concentrations that will deliver between 0.01% and 5.0% to the final use
dilution, preferably between 0.025% and 0.5%, of the final use dilution.

When the compositions of the present invention are used in conjunction with
a nonionic siloxane alkoxylate, the weight ratio of the nonionic siloxane alkoxylate to
the organoamine modified siloxane alkoxylate is between 5:95 and 60:40. When
the compositions of the present invention contain a nonionic component which is an

alky! atkoxylate or alkoxylated diamines, as described hereinabove, the weight ratio

7
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and the subscript c is selected so that the nol ecul ar wei ght of the
surfactant is 500 to 15,000 and preferably 1,000 to 8,000. Preferably, one
of RA and RE is alkyl. Preferred enbodi nents include conpounds containing O
to 300 et hwopmmsss and 1 to 300 propoxy units. Mre prefprgbdogosbihe et hoxy
content of the conpound is 10 to 90 wei ght percent and nore preferably 10
to 50 wei ght percent of the conpound. O her exanples of useful nonionic
surfactants include al koxyl ated di am nes of the fornula
( H( RT) T) [ et syc¥Chaniori¢tempdngnt RTeigrgancaming slosifiedrstioxaienlisaxyiate skebidr oups
containing 2 or 3 carbon atons each, and the subscript T is selected so
that the melbetwear586iaght300i0. tBiends sfanyltipie sam@paets aaybe aguomplisheds 000.
Preferably, ethoxy units conprise 10 to 90% and nore preferably 20 to 50%
of the polbydhsisaiiyanixingthe compahénts tagethnslass: fofmulgtion; jor By @iddingdhefdr f act ant s
are glycosides. The conpositions of the present invention also optionally
i ncl ude i REpRGENIca bprayusitunearidintiued. are pesticides, especially acid
functional ones, e.g., 5 SUBSTI TUTE SHEET (RULE 26)

The organoamine modified siloxanes of the present invention may also be

used generally as surface active agents in aqueous formutation where there is an
acid functionalized component, including, but not limited to, surfactants, wetting
agents and softeners for textiles, as flowing and leveling agents in coatings, in hair
care products and creams for personal care applications and as anti-static agents
and softeners for laundry products. Other uses for the present composition will be

obvious to those of skill in the art.
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conpounds that contain at |east one carboxylic, sulfonic or phosphonic acid
group which is in the formof the free acid or a salt or ester thereof. The
term pesti ci dworme@azngs any conpound used to destroy pests, e.@PCIUSITIO4128

I nsecticides, rodenticides, fungicides, and herbicides, and is al so used
herein to include plant growth regul atory conpounds. Il lustrative exanples
of pesticides _which can be enployed include, but are not limted to, growh
regul at ors, pﬁé@ﬂ‘ﬂ?ﬁ hesis inhibitors pignent inhibitors, mtotic
disrupters, lipid biosynthesis inhibitors, cell wall inhibitors, and cell
menbr ane di srupt er $he follewingsrxamples geressrdrd rfgrtasrdiustratecandexplain thes of
the invention varies with the type of pesticide enployed. Mdrre specific
exampl es of peresent twertinnpandshouldaet bedakereas Bodingin anyt tegatbnipaless i ons of
the invention are: phenoxy acetic acids, phenoxy propionic acids, phenoxy
butyric aci ds ptieewiseiindicatedsall partscanidpercentages- areibyaveight, arbdretbiased ed the eas,
uraci-l s, bentazon, desnedi pham nethazol e, phennedi pham pyridate,

amtrole, cl owqmattrfelpudiamtagwbﬁthurp@d@@ein?%mgtde@m&dd nes, isopropalin,
oryzalin, pendinethalin, prodiamne, trifluralin, glyphosate,

sul fonyl ur eas exaffipfiaz ol i nones, cycl ohexanedi ones,

aryl oxyphenoxypr opanoat es, di chl obenil, isoxaben, and bipyridylium

conpounds. MANUGMdrdamine Modified Trisiloxane Alkoxylates:

12.0 g ( 0.055 moies) of epoxy terminated, allyl polyethyleneoxide (2 EO,
15.2 % C,0) and 98.4 g {0.442 moles) of heptamethyitrisiloxane were combined in a
250 mL, 4 neck round bottom flask, equipped with a mechanical agitator, a Claisen
adapter containing a reflux condenser and a thermometer (with Therm--o--Watch), a
nitrogen bypass, and a 100 mL addition funnel. The mixture was heated to 85°C
and catalyzed with 0.05 mL of chioroplatinic acid solution (1% in ethanol). The
reaction mixture exothermed to 102°C after one minute. The remaining
114.6 g (0.523 moles, corresponding to a total excess of 31 %) of epoxy terminated,
ailyl polyethyleneoxide was added from the addition funnel at a rate sufficient to
maintain the reaction temperature at approximately 100°C. Once ali of the of epoxy
terminated, ally! polyethyleneoxide was added, the hydrosilation product was stirred
for 2 hours at 100°C. The reaction mixture showed no traces of SiH when
introduced to a fermentation tube containing KOH/water/ethanol solution. The
product was then filtered through a fine filter pad and stripped on a Rotovap for 1.5
hours at 70°C and to 1.0 mm Hg to afford a clear amber liquid with an epoxy

content of 8.6 wi% (100% of expected epoxy).
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The organoam ne nodi fied sil oxanes of the present invention may be made by
the hydrosilation of a hydridosil oxane (which are commercially avail able
and may be made as known in the art) and an allyl started

pol yal kyl em@opnges which is al so avail able commercial |l y. megyss7bfsdn nat ed,
al Iyl pol yet hyl eneoxi de can be prepared by the nethod outlined by Xue-Ping
Qu, .et al, (Synthesis of dycol Diglycidyl Ethers Using Phase-Transfer

Catal ysis; in Synthesis Comuni cati ons June/July 1985, p. 649- 6 SUBSTI TUTE
SHEET ( RULE 26)The epoy avdiadizBsiloxane intermediate (50.0 g; 0.107 moles), along with

PCT/ US97/ 04128 651) from an epoxide and conmercially available allyl

started popy figqeloemeles)oiciisthasisiaciinea{cenespontimgitben 188imoks Yanhaldr ont o t he
sil oxane and the epoxy is reacted with an am ne. Alternatively a hydroxy

thef m nat edgydess), and B0FPEC-pRipanbl cf&él&éﬁt)%dvd?@ lapabdd £250¥ild@ neel rimd
ydrosil ated onto the siloxane and then reacted with an aziridine. Said
reactions gaennk ALY eqlipbB& withla- mechanical agitator, a Claisen adapter containing a
reflux condenser and a thermometer (with Therm--o--Watch), and a nitrogen
bypass. The mixture was heated to 80°C, and catalyzed with 0.13 g litanium {IV)
butoxide. The reaction time was approximately 8 hours, at which time the
temperature was adjusted to 70°C, and 1.0 g water was added to deactivate the
catalyst. The mixing time was approximately 1 hour. The product was then filtered
through a fine filter pad and stripped on a Rotovap for 1.5 hours at 70°C and to 1.0
mm Hg to afford a clear amber liquid with a Brookfield viscosity of 280 cps at 25°C
(spindle LV-3, 60 rpm).
The structures for the epoxy terminated, allyl polyethyleneoxide, and the
organoamine modified trisiloxane alkoxylate, were confirmed by #3i and *C NMR.
The organoamine modified trisiloxane alkoxyiate used here as an example, is shown
as CATSIL-1, in Table 1, Other compositions of cationic modified trisitoxanes (x=0,
y=1) shown below were prepared according to this procedure.
Tables 1 and 2 describes the organoamine modified trisiloxane alkoxylates

used herein as illustrative examples of the compositions of the present invention.

Table 1

Reference Nominal Formula of the Z Group
CATSIL 1 CaHgO(C2H,0).CH,CH{OH)CHN[CH.CH:0H]2
CATSIL 2 C3HgO(C2H40)4CH.CH(OH)CH,N[CH,CH>0OH],
CATSIL3 CaH:O{C>H40)sCHCH(OH)CHN[CH.CH>OH].

10
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The nonioni c sil oxane and pesticides are comercially available and their
manuf acture is known in the art USE The organoani ne nodified sil oxanes
primarily are intended for use in the agricultural field as adjuvants for
pestici de, esweewslstsy aci d functional pesticides, contai ni ngCRIYEWBHIRS
end-use fornul ati ons. The sil oxanes are added directly to a spray tank
along with an acid functional pesticide, or as part of a pesticide

formul ation. They are used in effective anpunt, that is, an anount which is
sufficient td-deRieRaraie PlicaneBared @GS on effectively in the

formul ati on. When used as a tankside additive, the organoam ne nodified
si | oxanes are pr edkable 2prayidegistrustyral iHermation e twecpgmparalive fusilgxane 0o,
preferably between 0.025% and 0.5% but in "in can" formul ations, the

or ganoani ne naliseXyiates that asecoomymensially used as wattingragentsdenagrighemieals antd twe | |
deliver between 0.0 1% and 5.0%to the final use dilution, preferably

bet ween 0. 025e4perichedtad Wisiloxaneaikdylates withe hightuethylieneosdarcantentc dgssi t i ons
of the present invention are used in conjunction with a nonionic siloxane
al koxyl at e, tineteralsgidrerprépared by standarhinyainositation oba@mallyhtekminated polyethehe
organoam ne nodi fied sil oxane al koxylate is between 5:95 and 60: 40. Wen

me c onposi t i wits afheplameiiyd aialbxdn\SirH indernieiittal The SO Miterfiediateswereent
Icn I1s an

prepared by acid equilibration as is known in the art.

Tabile 2

Description of Conventional Trisiloxane Alkoxylates

Me1SiO[MeSKQ)0):SiMes

Reference Q Group
Sil-A C:sHgO(C2H,0)sCHa
Sil-B CaHgO{C2H40)sH
Sil-C CsHsO(C,H O)17H
Sil-D CaHsO(C2H4O)soH

c. Comparative Nonsilicone Surfactants:

Table 3 provides descriptions of typical, comparative, nonsilicone
surfactants, used as agricuitural wetting agents.
Table 3

Description of Comparative Conventional Nonsilicone Surfactants

Bef. Moles EOQ Remarks
OPE 10 Octyiphenol ethoxylate (TRITON® X-100) (Union Carbide
Corp.)
. TAE 15 Tallow amine ethoxylate (ETHOMEEN® T/25) {Akzo Nobel)
11
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al kyl al koxyl ate or al koxyl ated di am nes, as descri bed herei nabove, the

wei ght ratio 7 SUBSTI TUTE SHEET (RULE 26) WD 97/ 32475

PCT/ US97/ 04128 of such nonionic conponent to the organoam ne nodified

si | oxane alwoeybzavse shoul d he between 5:95 and 90: 10. Bl engdswgd7oaust i pl e
conponents may be acconplished by physically m xi ng the conponents together
as a fornulation, or by adding them separately to a spray m xture at point

of use. The_o a modi fied sil oxanes of the present invention nmay
al so be use%l’%&ﬂ%%alrgtﬂfggg t%‘lﬁ'?'hﬁ%dsﬁfé‘f*? B9%agents in aqueous fornul ation
where there is an acid functionalized conponent, including, but not |[imted
to, surfactants, Nt¥amRie SABARRES HOMRAHY B?ﬁ?r surfastaniswith thecompositipsPhg and
level ing agents in coatings, in hair care products and creans for personal
care appli dheipsesenk inyeationier thein ahility tpieMioe aeduction:af the aquepus sataes y
products. Qther uses for the present conposition will be obvious to those
of skill i rtensien o values below 23 mN/m (Table 4), which is believed 1o be a requirement

for superspreading. The aqueous surface tension was determined by the Wilhelmy

plate method, using a sand blasted platinum blade as the sensor. Surfactant

solutions (0.1 wi%) were prepared in 0.005 M sodium chloride solution.

Spreading properties: In addition, the compositions of the present invention

are demonstrated to provide superspreading properties equivalent to commonly

used trisiloxane alkoxylates, Sil-A and Sil-B. Superspreading is defined as a

minimum spread diameter of 25 mm on polyester film at ambient conditions.

Spreading was determined by applying a 10 uL droplet of surfactant solution to a

polyester film {3M, Write-On film} and measuring the spread diameter after 30

seconds. The solution was applied with an automatic pipette to provide droplets of

reproducible volume. Deionized water that was further purified with a Millipore

filtration system was used to prepare the surfactant solutions.

12

SUBSTITUTE SHEET (RULE 26)



8 SUBSTI TUTE SHEET ( RULE 26) WO 97/ 32475

'PCT/ US97/ 04128 Exanpl es The fol |l owi ng exanples are presented to further
illustrate and explain the present invention and should not be taken as
limting in gwysrregard. Unl ess otherw se indicated, all parkrcznassdosi2s
percentages are by weight, and are based on the weight at the particul ar
stage of the processing being described. Exanple 1 a. Organoam ne Mdified
Trisil oxane Al Fox | ates: 12.0 g (0.055 noles) of epoxy term nated, allyl
pol yet hyl ened® Ge‘y(Z EO, 15.2 % C20) and 98.4 g (0. 442 nol es) of

hept anet hyl tri si | oxane were c%g%i ned i_ln a, 250 , 4 neck round bottom
flask, equipped w t "COMRaKigaR ot Juriace Tensgion apdSpr g Broperties ont ai ning a
refl ux condenser and a thernmoneter (with Therm-o--Watch), a nitrogen

bypass, and a 100 nlL addition funnel. The m xture was heated to 85[err]C
i Composition of Surface® Spread Diameter (mm)

Surfactant invention  Tension 0.1wt% 0.2wi%
CATSIL-1 Yes 20 41 47
CATSIL-2 Yes 20 42 50
CATSIL-3 : Yes 20 35 39
Sil- A No 21 47 42
Sit-B No 21 48 43
Sil-C No 25 6 7
Sit-D No 35 6 7
OPE No 29 8 8
TAE No 41 7 6
None™ N/A 72 4 4

a. Surface tension in mN/m at 25°C.
b. Surface tension of water from CRC Handbook of Chemistry and Physics; 63 Edition, 1982-
1983.

Example 3

Herbicide uptake through the waxy cuticle of plants is relatively slow,
requiring several hours to achieve maximum penetration. Anather mode of entry for
agrichemicals is through the stomata found on many plant surfaces. However, only
a few specialized surfactants are capable of promoting stomatatl infiltration. This
mode of entry is rapid (within a few minutes), and chemicals taken up into plants in
this way are considered rainfast, meaning that the desired chemical is resistant to
wash-off by subseguent rain.

Herbicide uptake at 10 minutes {stomatal infiltration), and 24 hours (stomatal
and cuticular penetration) after application was determined by applying solutions of
{*“C] glyphosate, isopropylamine salt (IPAS) to wheat ( Triticum aestivum) according

. to the method outlined by Gaskin and Stevens (Pestic. Sci. 1993, 38, 185-192).

Treatments were applied with and without a surfactant to provide a reference point

13
SUBSTITUTE SHEET (RULE 26)



and catalyzed with 0.05 nL of chloroplatinic acid solution (1% in ethanol).
The reaction m xture exothernmed to 102C after one m nute. The remnaining
114.6 g (0.523 noles, corresponding to a total excess of 31 % of epoxy
terni nated, WOPYI24Pol yet hyl eneoxi de was added from the addipiiRReddpge! at a
rate sufficient to maintain the reaction tenperature at approxinmately

100[ érr]C. Once all of the of epoxy term nated, allyl polyethyl eneoxi de was
added, the hydrosilation product was stirred for 2 hours at 1 00[err]C The
reacti on nfortuptakesnbantement: Uptale measiréinamts weretaked at bwb roest 1@r nent at i on
t ube contai ni ng KOH wat er/ et hanol sol ution. The product was then filtered

t hrough a fmimses aftércappiieationtd determipeestomatad infittationant @4 hbuts &fterr s at
70[err]Cand to 1.0 mmHg to afford a clear anber liquid with an epoxy

cont ent of appicatibVid d&18fminé tetapatssoeptionp mcludingScuicambanétiatiGhiEET ( RULE 26)
WO 97/ 32475 PCT/ US97/ 04128 The
epoxy nodified grddutlonts’apenpriadig dbilty, (drganbaiiin® mbdifiedfistidkanel ong with

alkoxylates provide enhanced uptake of glyphosate into grass {wheat) relative to

conventional trisiloxane ethoxylates, which have been shown to antagonize

herbicide uptake. Measurements of herbicide uptake at 24 hours after application

demonstrate the ability of a surfactant to enhance cuticular penetration. Note that

the comparative Sil-A antagonizes glyphosate uptake (Table 5). On the other hand,

the compositions of the present invention, CATSIL-2 and CATSIL-3, overcame any

antagonism (Table 5; 24 hours after treatment)}, and provide an enhancement in

uptake by comparison to glyphosate alone.

Measurements made at 10 minutes after application demonstrate the ability

of a surfactant to promote stomatal infiltration of agrichemicals. Note that the

compositions of the present invention {CATSIL-2 and CATSIL-3) as well as the

conventional trisiloxane alkoxylate Sil-A all show a modest enhancement in

glyphosate uptake by stomatal infiltration, relative to glyphosate alone. The

conventional surfactant, TAE, did not enhance the glyphosate uptake within this

short time frame, indicating that the TAE is not capable of promoting the infiltration

of the stomata of wheat.

14
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21.1 g (0.2 noles) of diethanolam ne (corresponding to an 1.88 nole % nol ar
‘excess), and 30.5 g of 2-propanol (solvent), were added to a 250 nL, 4 neck
round bottom fl ask, equipped with a nmechanical agitator, a C aisen adapter
cont ai ni ng awoafapescondenser and a thernoneter (with Ther nrcwtidtedds and a
ni trogen bypass. The m xture was heated to 80[err]C, and catalyzed with
0.13 g titanium (IV) butoxide. The reaction tinme was approxi mately 8 hours,
at whi ch timj, Hé;tenperature was adjusted to 70[err]C, and 1.0 g water was
added to deacf e the catalyst. The mxing tinme was approximately 1 hour.

The product was_then filtered. thr flnaady ' on a
Rot ovap for 1. SEéﬂﬁe}rog %\’"?6?8’ i’]’égg%t? ipg ﬁ#@“?g%ﬁgﬁ%dagaéﬁgﬁ‘?’ anber
liquid with a Brookfield viscosity of 280 cg_ioat 6?4 rrhc,_:%éspi ndl e LV-3, 60
rpm). The structures fowmﬁéa%m@"‘!tﬁﬁﬁpﬁé’f‘ urs) 'QBS ™My eneoxi de, and
t he ‘organoam ne nodified tdsiloxane al koxylate, were confirmed by [err]Si
and [err]C NMR. The organoani @empesitiened tri si | oxane : used here
as an exanpl e, i sSuffastantas ntipn | n WARS Surfactapt 0 MiRnpos24 Hits of
cationic nodified trisiloxanes (x=0, y=1) shown bel ow were prepared

according to thi sNpnecedure. TabINms 1 and 2 Mescri bes 8he or gé®oani ne
modi fied trisil ox@AFSHI-Roxyl at esYased herei 0.2s il |l usttAti ve &&anpl es of

t he conpositions GATSHe2present N¥egention. 0.5 15 87
CATSIL-3 Yes 0.2 18 81
CATSIL-3 Yes 0.5 15 83
Sil- A No 02 10 26
Sit-A No 0.5 32 46
TAE No 0.2 3 88
TAE No 0.5 3 a3

a. LSD {P=0.05)+5.6

Example 4

~ The effect of adjuvant on glyphosate efficacy was determined using a barley
regrowth assay. Glyphosate treatments, with and without adjuvant, were sprayed on
barley (14-16 cm tall) at rates of 0.03125, 0.0625, 0.125, 0.25 and 0.5 lbs ae/acre.
Six hours after application, all plants were trimmed to 2 cm in height, removing 85%
of the treated area. Regrowth was assessed 1 week after treatment by measuring
fresh weight and plant height. The data are reported as percent inhibition as
compared to the untreated control.

Table 6 is a summary of the data combined across all glyphosate treatments
at 0.125 and 0.25%. The compositions of _the present invention (CATSIL-1 and
CATSIL-2) provided a significant enhancement to glyphosate respanse (In some
cases a 4 fold increase over glyphosate alone). The comparative Sil-A provided no

enhancement of glyphosate when used at 0.25%, and only a marginal enhancement

15
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Tabl e 1 Reference Nom nal Fornula of the Z G oup
CATSIL 1

Clerrl]Herr]OQ Cferr]Herr]0)[err]CHerr]CH O CH err]NNCH err]CH err] OH [ er
r] CATSIL 2NO 9732475 PCT/US97/04128
CerrJHerr]Oerr]Herr]OJferr]CHerr]CH O CHerr]NCH err]CH err] OH] [ er
r] CATS IL 3

ORI DAL I ITRL Ciate fonls: Clits At CIEE
PCT/ US97/ 04128 h.. Co ' Silj e B factants: Tahle 2 id
ctruct ur al TEABPHEBIL oo RSB RRINP Jo0 2% FHAGAG ML AR B dEs ol hat o o
comer ci al Ié)y used as wetting agents for agrichem cals and two experi nment al

trisi| oxand-2d%esxgesaesrugiofis ppssible hecaysaefdbe high Ratentiahfor These material s

were prepared by standard hydrosilation of an allyl term nated pol yet her
with an heRURBESPFEAdING.| si | oxane Si-H intermediate. The SiH internediates
were prepared by acid equilibration as is known in the art.

Table 6
Summary of Surfactant Effects on Glyphosate Activity
{Data Pooled Across All Glyphosate Rates)
Gly/Surfactant % Inhibition % Inhibition
Spray Mixture Wt% Surfactant Height { Fresh Wt)
Gly {No Surfactant) 0 11.7 e 92 e
Gly + Sil-A 0.125 245 d 194 d
Gly + CATSIL-1 0.125 422 b 371 ab
Gly + CATSIL-2 0.125 478 a 430 a
Giy + Sil-A 0.25 134 ¢ 86 e
Gly + CATSIL-1 0.25 313 ¢ 247 cd
Gly + CATSIL-2 0.25 399 b 364 b
LSD (0.05) 4.9 64

Within columns, different letter means a statistically different result. Data with with
no common letters are not statistically different at P<0.05.
Example 5

This example demonsirates that the organoamine modified trisiloxane
alkoxylates of the present invention augment glyphosate uptake into gorse, as
compared to herbicide alone (Table 7). Although the compositions of the present
invention can be cationic, these materials perform similarly to the traditional
nonionic trisiloxane alkoxylates as indicated by the lack of statistically significant
differences between uptakes by the different siloxanes. This demonstrates that
enhanced chemical uptake can be achieved in both grasses as well as other weed
species, with the organoamine modified siloxanes of this invention. This is a distinct

16
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Tabl e 2 Description of Conventional Trisiloxane Al koxyl ates
Me[err]SIOMSI (QO[err]SiMe[err] Reference

Q Goup SINA
Cerr]Herr]ONg¥R24B[err]Oerr]CHerr] Sil-B PCT/US97/04128
CerrJHerr]Oerr]Herr]0)[err]H Sil

Cerr]Herr]O Jerr]Herr]OJ[err]H Sil

Cerr]Herr] err]Herr]O[err]H c. Conparative Nonsilicone Surfactants:
Table 3 pr ov%&"@éf i"fﬁ#eﬁéxﬂ?elst ?ﬁP%QE?%Wp@nwkowaﬁ% Fherpisky
surtactants, used as agricultural wetting agents. Table 3 Description of
Conpar ati ve CHHISGNZesTIArDILGR Derfonacenn grassesm (Exaraple 3randed. EO

Remar ks OPE 10 Cct yl phenol et hoxylate (TRI TON X-100) (Union

Car bi.de Cor p. Jabiag 15 Tal | ow ami ne et hoxyl ate (ETHOVEEN err] T/ 25)
(Akzo Nobel) 1 1

-C
-D

Effect of Surfactant on the Uptake of ['‘C] Glyphosate-IPAS (10g/L)

into Gorse at 10 Minutes and 24 Hours After Treatment

Composition of Uptake
Surfactant _Invention = Wt % Surfactant 10Min.® 24 Hrs®
None No 0 -— 6
CATSIL-2 Yes 0.2 23 32
Sit- A No 0.2 36 43
CATSIL-2 Yes 0.5 38 55
Sil-A ' No 0.5 54 57

a. LSD (P=0.05)= uptake + 1.26
b. LSD (P=0.05)= 15.7

Example 6
The organoamine modified trisiloxane alkoxylate compositions may be used
in conjunction with conventional trisifoxane alkoxylates. Table B demonstrates that

1:1 blends of the said surfactants provide an increase in stomatal infiltration relative

to the organoamine modified trisiloxanes.

17
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SUBTI TUTE SHEET ( RULE 26) WO 97/ 32475

PCT/ US97/ 04128 Exanple 2 - Surface tension and spreadi ng: This exanple
conpares comonly used surfactants with the conpositions of the present

i nvention fwootders ability to provide a reduction of thepegwsomaizurface
tension to values below 23 mMNVm (Table 4), which is believed to be a

requi renent for superspreadi ng. The aqueous surface tension was determ ned
by the WI hel my plate nethod, using aﬁ@[&de bl asted pl ati num bl ade as the
sensor. Surfactant solutions (0.1 w% were prepared in 0.005 M sodi um

chl ori de sol ution. egdi rtl gs: iptad _g;w' | of
the present inventi (?ﬁﬁﬁ‘%&t%g&ﬁaé'tﬁﬁ%Méé(g\?’?&ebggwﬂs%fg i nngd operties
equi val ent to commonly used trjsil ox al koxylates . Sil-A and Sil-B.
Superspreading i s defined &0 #ﬁ%kﬁﬂﬁ%@%@%fﬁﬁ‘m’%f 25 nm on

pol yester filmat ambient conditions. Spreading was determ ned by applying

a 10 [err]L droplet of surfactant solution to a polyester film (3M
Wite-On filn) and neasuring the spread dianeter after 30

Composition of Uptake 10 Min.
Surfactant __invention 02% 0.5%
None No -~ {2} ---
CATSIL-1 Yes 23 32
+Sil-8 No 36 43
CATSIL-2 Yes 38 55
+Sil-B No 54 57
18
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secon ﬂljlg m‘utﬁu‘&“ was applied with an autonatic pipette to provide
dr opl | e volune. Deionized water that was further purified
with a MIlipore filtration systemwas used to prepare the surfactant

sol utions. 13v&yiA3dIsTUTE SHEET ( RULE 26) WO 97/ 32475 PCT/US97/04128

PCT/ US97/ 04128 Tabl e 4 Conpari son of Surface Tension and Spreadi ng
Properties Conposition of Surface(a) Spread Diameter (mm Surfactant

| nvention O lw% O. K REEN Yes 20
41 47 CATSP?E’%ﬂ Yes T% Iféiég EE 42 50 CATSIL-3
Yes 20 35 39 91- No 21
47 42 Sit- B No 21 48 43

1. A composition comprising a modified siloxane of the following formula:

AMe,SiO[(Me).SiO]{MeSi(Z)O},SiMeA
wherein x =0to 1, y = 0 to 2, with the proviso thatwheny=0,Ais Z, A = Meor Z,
Z = RO(R' ), R*N(R")2, R is a divalent organic group of 2 to 4 carbon atoms, R' is an
alkyleneoxide group containing 2 to 4 carbon atoms, R? is a divalent organic group
containing 2 to 6 carbon atoms, R’ is hydrogen, an alkyl radical with 1 to 4 carbons,
an amino alkyl of one to four carbons, or an alkyl of 2 to 4 carbon atoms which may
have one or more hydroxy substituents thereon, with each R® being the same or
different, and n = 1 to 10 if R' is polyoxyethylene, orn = 1to 5 when R' is
' polyoxypropylene, orn = 2 to 10 if R' is a mixture of polyoxyethylene and
polyoxyprapylene, provided that the ratio of polyoxyethylene to polyoxypropylene is
from 0.11 10 9, and n = 2 to 10 if at least one R' is oxybutylene.
2. A composition of claim 1 additionally comprising an acid functional pesticide.
3. A composition of claim 2 where the siloxane is present at a concentration to
deliver between 0.01% and 5.0% by weight.
4, A composition according to claim 3 where the acid functional peslicide is
selected from: growth regulators, photosynthesis inhibitors, pigment inhibitors,
mitotic disrupters, lipid biosynthesis inhibitors, celi wall inhibitors, or cell membrane
disrupters.
5. A composition according to claim 3 wherein the peslicide is a herbicide
selected from the group consisting of: phenoxy acetic acids, phenoxy propionic
acids, phenoxy butyric acids, benzoic acids, triazines and s-triazines, substituted
19
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No * ¢30L M s » 6 7 OPE No 29

8 . 8 T%Fowsu No 7 6 None(Db)
N A 72 73 4 a bnsi on in rr]C

b. Surface tension of water fr%lrl#(‘ E LHA E%ﬁ bf Chem st T;%gﬁggylgﬁglsz?cs 63
Editron, 1982- 1983. Exanple {3 Her ' upt.ake through the waxy cuticle of
plants is relatively slow, requiring several hours to achi eve nmaxi num

penet r at i ameaf\inmadiler benigizong tesmediphdnr mathazeleephermadiplsam,ipyddate. t he st omat a
found on many plant surfaces. However, only a few specialized surfactants
ar e capabl smivbie) clomzEzong, fiiridone atorflurhzdne, dinitocanilies sisoprdpalif, oeyzaliy, i s rapi d
(within a few minutes), and chenicals taken up into plants in this way are

consi der edhdritiriéiatin, pidiamite, trhimrainhglyphesate; dhsbsinatenbulionyluesgsst ant to
wash-of f by subsequent rain. Herbicide uptake at 10 m nutes (stomatal

infiltrat '.ﬂﬁaazoﬁn&he%élclemwﬁn (&éle@tvaém@nfb:ﬁﬂhpyeglemymwﬁé@blﬂw after

appl i cation was determ ned by applying sol utions of
hatoxyfop-methyl, quizalofop, sethoxydim, dichlobenil, isoxaben, and bipyridylium

compounds.

6. A composition according to claim 1 additionally comprising a nonionic
siloxane of the formula: R°Me;SiO[Me,SiO}{MeSi(Q)0),SiMe,R® wherein f=0to 1,
g =110 2, Q = C4HasO(C2HOWCHOWR', d = 2104, t =310 12, w=010 8, R*is
hydrogen, acetyl or a hydrocarbon radical between 1 and 4 carbon atoms, and R°is
Q, an alky! of one to four carbons or a hydroxyl group.

7. A composition according to claim 6 wherein the weight ratio of the nonionic
siloxane to the modified siloxane is between 5:95 and 60:40.

8. A composition according to claim 6 wherein R' is oxyethylene.

9. A composition according to claim 1 whereinx=0andy = 1.

10. A compaosition according to claim 9 wherein R is propvlene, R' is
oxyethylene, R? is ethylene or propylene, n = 2 to 4 and R? is 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, propyl, or ethyl,

11. A composition according to claim 1 wherein the siloxane is in quaternary

ammonium farm.

12. A composition according to claim 1 additionally comprising a nonionic

surfactant selected from the group consisting of alkyl atkoxylates corresponding to

20
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[[errlmﬁmmﬂﬂﬁmeuwsopropyl amine salt (1PAS) to wheat (Triticum

aesti ¢ act the nmethod outlined by Gaskin and Stevens (Pestic.
Sci. 1993, 38, 185-192). Treatnenis.were. applied with and without a
surfactant tovpeudte a ref er PTHIS SHEETt HAS BEEBSTI TUTE SHEETPCRURE/0ZGE WD
97/ 32475 REPLACED PCT/ US97/ 04128 f or

upt ake enhancenent. Upt ake neesus-ement-s—were—t-dken at two tines: 10 m nutes
after application to determ ne storrat;\al infiltration and 24 hours after

appl i cati on the fatetuta R (R wheret Bt anthR™ each denotg hydiogenioa efet r at i on.
In addition to superspreading ability, organoam ne nodified trisiloxane

al koxyl at es gikyl\{steighetroh draretied phaikk RSTdeglojeshaliantyegroupsocaaising @reht )
relative to conventional trisiloxane ethoxylates, which have been shown to
ant agoni ze hgirbbis hdensgichkend feaubserip? otis seléctbd sbitkhatdise mplexktar ateight ohour s
after application denonstrate the ability of a surfactant to enhance

cuticul ar peigtdieratiant is'S00 o 15800 A pesretablyat, 008 t6S8,008 and alkorylaes
gl yphosat e uptake (Table 5). On the other hand,

diamines of the formuta {H(R")1)2NC2HsN((R"}rH), wherein RT denotes atkoxy

groups containing 2 or 3 carbon atoms each, and the subscript T is selected so that
the molecular weight of the alkoxylated diamine is 1,000 to 15,000.

13. A composition according to claim 2 additionally comprising a nonionic
surfactant selected from the group consisting of alkyl alkoxylates corresponding to
the formula R*-O(R%).R® wherein R* and R® each denote hydrogen or C, to Cy;
alkyt {straight or branched chain), RC denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000 and preferably 1,000 to 8,000; and alkoxylated
diamines of the formula (H(R")1)2NCHN((R"};H). wherein R" denotes alkoxy
groups containing 2 or 3 carbon atoms each, and the subscript T is selected so that
the molecular weight of the alkoxylated diamine is 1,000 to 15,000.

14. A composition according to claim 4 additionally comprising a nonionic
surfactant selected from the group consisting of aiky! alkoxylates corresponding to
the formuia R*-O(R);R® wherein R* and RE each denote hydrogen or C, to Cyz
alkyl (straight or branched chain), R® denctes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000 and preferably 1,000 to 8,000; and alkoxylated

i diamines of the formula (H(R")})2NCHMN((R")sH). wherein RT denotes atkoxy

T m — —— L e —— L 21
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t he con*)“m” "m mwlel ,!Ilpresent I nvention, CATSIL-2 and CATSIL-3, overcane

any antagontsm 24 hours after treatnent), and provide an
enhancement in uptake by conparison to glyphosate al one. Measurenents nade
at 10 m nut s wfRens applicati t ﬂwablllty of dant to
pronote stomatal infiltrati o;r@pg% lﬂl{{‘j{% EE}IE' t hat ?ﬁrﬁégg’arrg‘om tions
of the present invention (CARSIL-2 911-’) as vveI | as the
conventional trisiloxane alkoxylate Sil-A all show a nodest enhancenent in

gl yphosat e?mnba&entbm:r@@aaa 2hrbonfdtdms ehtinandnre stibscept DisHeteties s thatl one.
The conventional surfactant, TAE, did not enhance the gl yphosate uptake

wi thin thi geSh@lbEuthl W8I fc,ﬁf@frtﬁeatkadwﬁ@almmbaé 1/00@ td #45,008. not capabl e of
pronoting the infiltrafion of the stomata of wheat. 14 SUBSTI TUTE SHEET

(RULE 26)
e Useo ) oXi \é\‘%rgé{négéﬁg’n according to claim 5 additionally comprising a nonionic

surfactant selected from the group consisting of alkyl alkoxylates corresponding to

the formula R*-O(R%).RE wherein R* and R® each denote hydrogen or C, to Cy2
alkyl (straight or branched chain), R° denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000 and preferably 1,000 to 8,000; and alkoxylated
diamines of the formula (H(H')T)ZNCZH.N((RT)TH)Z wherein R’ denotes alkoxy
groups containing 2 or 3 carbon atoms each, and the subscript T is selected so that

the molecular weight of the alkoxylated diamine is 1,000 to 15,000.

16. A process for treating plants comprising applying to plants an effective
amount of a modified siloxane of the formula :
AMe,SiO[(Me);SiO]{MeSi(Z}O},SiMe.A
wherein x =0 to 1, y = 0 to 2, with the proviso that wheny =0, AisZ, A=Meor Z, Z
= RO(R' }.R2N(R%),, R is a divalent organic group of 2 to 4 carbon atoms, R' is an
alkyleneoxide group containing 2 to 4 carbon atoms, R is a divalent organic group
containing 2 to 6 carbon atoms, R® is hydrogen, an alkyl radical with 1 to 4 carbons,
an amino alkyl of one to four carbons, or an alkyl of 2 to 4 carbon atoms which may
have hydroxy substitutions thereon, with each R® being the same or different, and
n=1to 10if R' is polyoxyethylene, n = 1 to 5 when R' is polyoxypropylene, n = 2 to
10 if R' is a mixture of polyoxyethylene and polyoxypropylene n is from 2 to 10,
providing that the ratio of polyoxyethylene and polyoxypropylene is from 0.11t0 8
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Effectl ﬂlﬁﬂ lﬂ " E the Uptake of [[err]C] dyphosate-I1PAS (10g/L) into
Wheat 24 Hours After Treatnent Conposition of

Upt ake(a) Surfactant | nvention W_ % Surfactant 10 M n. 24 Hrs None
No W0 9732475 3 | THIS SHFERTHAS- BEEN Yes  pcrwusermafrs?

17 79 CATSIL-2 Yes REPLAGED 0. 5 15 87 CATSIL-3
Yes . 0.2 18 8 L Yes 0.5

15 83 Sil- A . No 0 26 Sil- A

No apdwhen R is oxyhutylene, these st be suffrcuent oxyethyp@e groups such thato

3 88 TAE No 0.5 3 93 a. LSD

(P=0.05) 5. theesuiting siloxane igwater dispersibie ouselublen gl yphosate efficacy was
determ ned using a barley regromh assay. G yphosate treatnents, with and
wi t hout adj ud@nt , Apeoaess pcegrdingdo claim|1€\coMmplising applying to)said plapt®s of

0. 03125, 0. 0625, 0.125, 0.25 and 0.5 | bs ae/acre.

composition comprising said modified siloxane and a nonionic siloxane of the
formula: R°Me;SiO[Me,SiO}[MeSi (O)O]gSiMeZHS whereinf=0t01,g=1t0 2,

Q = CgHagO{C2HONCsHOWR', d =210 4, 3, t =310 12, w = O o 8, R* is hydrogen,
acetyl or a hydrocarbon radical between 1 and 4 carbon atoms and R’ is Q, or an
alky! of one to four carbons.

18. A process according to claim 17 wherein the weight ratio of the nonionic
siloxane to the modified siloxane is between 5:95 and 60:40.

19. A process according to claim 17 wherein R' is oxyethylene.

20. A process according to claim 16 whereinx =0 andy = 1.

21. A process according to claim 16 comprising applying to said plant a
composition comprising said modified siloxane and an acid functionai pesticide.

22. A process acording to claim 16 comprising applying to said planta
composition comprising said modified siloxane and a nonionic surfactant selected
from the group consisting of alkyl alkoxylates corresponding to the formuta R*-
O(R°);R* wherein R* and R® each denote hydrogen or C, to Cy» alky! (straight or
branched chain), R® denotes atkoxy groups containing 2 or 3 carbon atoms each,
and the subscript ¢ is selected so that the molecular weight of the surfactant is 500
fo 15,000 and preferably 1,000 to 8,000; and alkoxylated diamines of the formula
(H(R")7):NCz2H,N((R"}sH). wherein RT denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript T is selected so that the molecular weight of

the alkoxylated diamine is 1,000 to 15,000.
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Si Xh?ﬂ!ﬂﬂﬂlnl"ﬂu“mg ion, all plants were trinmed to 2 cmin height,
r enovi ated area. Regrowth was assessed 1 week after

treat nent by measur i ng fresh ™ B hei ght. The data are reported
as percent wohdhBigt On as co at ed cont rolpephohbuss 1S @
summary of the data combi ned acrosBE%JABE@I yphopate treatnents at .53125 and

0.25/. The conpositions of thepresent I nvention (CATSIL-1 and CATSI L-2)
provided a significant enhancement to gl yphosate response (In sone cases a
4 tol d i ncrédase Adveeessl 30ording teclaim #e pomprising applyingtto saidgilanta provi ded no
enhancenment of gl yphosate when used at 0.25% and only a marginal
enhancenentcotrpoSiiBs TomETisingIsaETMo ik stkirne, an/drid Turdfidadl pesticide, and a
PCT/ US97/ 04128 at 0.125% as shown in Table 6. One possible explanation for
t he | ower efonianicsurfastant selattedifiom thiet dgroOp 25fisistingiol alighalkoxgliates ve to 0. 125%
as noted in Table 6 is that at 0.25% excessive run off i s possible because
of the hi gheopesperiding tofthe formuta R*-O(R)RE wherein R* and R each denote

hydrogen or C; to Cy2 alkyi (straight or branched chain), R® denotes alkoxy groups

containing 2 or 3 carbon atoms each, and the subscript ¢ is selected so that the

molecular weight of the surfactant is 500 to 15,000 and preferably 1,000 to 8,000;

and alkoxylated diamines of the formula (H{R"}x)?NC-HN{(R")yH). wherein R¥

denotes alkoxy groups containing 2 or 3 carbon atoms each, and the subscript T is

selected so that the molecular weight of the alkoxylated diamine is 1,000 to 15,000.

24. A method of manufacturing a modified siloxane of the formula:

AMe:SiO[(Me),SiO}[MeSi{Z)0O},SiMe.A

wherein x =0to 1, y = 0 to 2, with the proviso thatwheny =0, AisZ, A=MeorZ, Z

= RO(R' }"R* N(R%), R is a divalent organic group of 2 to 4 carbon atoms, R’ is an

alkyleneoxide group containing 2 to 4 carbon atoms, R?is a divalent organic group

containing 2 to 6 carbon atoms, R® is hydrogen, an alkyl radical with 1 to 4 carbons,

an amino alkyl of one to four carbons, or an akyl of 2 to 4 carbon atoms which may

have hydroxy substitutions thereon, with each R° being the same or different, and

n =110 10if R' is polyoxyethylene, n = 1to 5when R'is polyoxypropylene, n =2 to

10 if R’ is a mixture of polyoxyethylene and polyoxypropylene n is from 2 to 10,

providing that the ratio of polyoxyethylene and polyoxypropylene is from 0.11 to 8

and when R' is oxybutylene, there must be sufficient oxyethylene groups such that

the resulting siloxane is water dispersible or soluble.

25. A method according to claim 24 wherein R' is oxyethylene.
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super Hu ﬂl! gl liu 6 Summary of Surfactant Effects on G yphosate
Act i vi Across All dyphosate Rates) d y/ Surfactant

% | nhi bition % I nhibitip p TVHAS W W % Sur f act ant
Hei ght wa ¥Ry W) G /?gﬁ?%eﬁf ant?‘ 0 PCTUSY7/031b8 7 €

9.2 e dy + Sil-A 24.5 d 19.4 d dy +
CATSI L-1 0. 125 42.2 b 37.1 ab Ay + CATSIL-2

0. 125 47. . 43 Q. a dy + S l-A 0. 25

13,4 e 26. 4 meodagoardeatacian 24wnedin kg gndy = 1 313 ¢

24.7 cd Ay + CATSIL-2 0. 25 39.9 b 36.4 b LSD
(0.05) 4.9 6.4 Wthin colums, different

|l etter neans a statistically different result. Data with with no common
letters are not statistically different at P<0.05. Exanple 5 This exanple
denonstrates that the or ganoam' ne—odi-fi ed-tri sil oxane
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.al kon“lﬂ lmlnl" Iﬂgmmezent i nvention augnent gl ypmllu&pgaZe/ Qtlb ]gc458
as-c i de

though r@ f?
preseht G nvent'i of can be { EIHI&)ISHEET tHASSBERM| eri al s per or m si mi the
traditional nonionic tristkl oxannaEm_IAcggyl atep as indicated by the | ack of
statistjcily significant een uptakes by the different
sil oxanes. This denonstrates that enhanced chem cal uptake can be achi eved
in both grasses as well as other weed species, with the organoam ne
nodi fied siloxanes of this invention. This is a distinct 16 SUBSTI TUTE
SHEET (RULE 26) WO 97/ 32475 _ o
PCT/ Usot 041M%Pﬁﬁi'§§§°mpft%e si | oxanes, since the prior trisiloxane
al koxyl ate chem stry antagoni zes herbi ci de perfor mance on grasses, (Exanple
3 and 4{a) aneioidified Sidare ofth8dofiewingformald:he Uptake of [[err] (]

G yphosate-1 PAS (10g/L) into Gorse at 10 M nutes and 24 Hours After

Tr eat ment AMeZSlO[(Me)ZSlO]x[MeSI(Z)O],{?IMezA

wherein x =0to 1, y = 0 to 2, with the proviso that when y =0,AisZ,A = MeorZz,
'Z=RO(R" ) R*N(R%, R is a divalent organic group of 2 to 4 carbon atoms, R’ is an
alkyleneoxide group containing 2 to 4 carbon atoms, R? is a divalent organic group
- containing 2 to 6 carbon atoms, R*is hydrogen, an alkyl radical with 1 to 4 carbons,

an amino alky! of one to four carbons, or an alkyl of 2 to 4 carbon atoms which may

have one or more hydroxy substituents thereon, with each R® being the same or
different,andn=1to 10ifR'is polyoxyethylene, or n = 1 to § when R'is

polyoxypropylene, orn= 2to 10if R'is a mixture of polyoxyethylene and
polyoxypropyiene, provided that the ratio of polyoxyethylene to polyoxypropylene is
from 0.11to 9, and n = 2 to 10 if at least one R’ is oxybutyiene:.

O (b) an acid functional component;

wherein the composition is superspreading.

2. A composition of claim 1 wherein the acid functionalized component is an
acid functional pesticide. |

3. A con';position according to claim 2 where the siloxane is present at a
concentration to deliver between 0.01% and 5.0% by weight.

4, A composition according to claim 3 where the acid functional pesticide is

selected from the group consisting of: growth regulators, photosynthesis inhibitors,
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i ) T

osi_t_'_- t ake Surfact antPCT nv ?i t{nul* l/\lZOB
gﬁgFactU!W| iﬂlu |“|Hl|l|ﬂ)|||| P wg;) fm;cBESENf IFEA 2320 FEB '[93%8

¢ & CATSIL-2 0.2
Sil -A No BEPLACED 36 43 CATSI L-2

0.5 Pigmentfinibitors, mitolig srupiess, lipig i _thsféaambgisﬁa cﬁ"“@%tqmr@@:
15. 7 EX e 6 The organoam ne nodified trisiloxane al koxyl ate conpositions,
may be ﬁggaﬁf‘??'@gm%aﬁf F-th conventional trisiloxane al koxylates. Table
8 denonstrates that 1:1 blends of the said surfactants provi de an increase
in stonBtal Aneompesttiosacesrdingte alaim Bavhergimthepesticidelis adwbrbicids | oxanes.
17 SUBSTI TUTE SHEET (RULE 26)

selected from the group consisting of: phenoxy acetic acids, phenoxy propionic

acids, phenoxy butyric acids, benzoic acids, triazines and s-triazines, substituted

ureas, uracils, bentazon, desmedipham, methazole, phenmedipham, pyridate,

amitrole, clomazone, fluridone, norflurazone, dinitroanilines, isopropalin, oryzalin,

pendimethalin, prodiamine, trifiuralin, glyphosate, glufosinate, sulfonylureas,

imidazolinones, clethodim, diclofop-methyl, fenoxaprop-ethyl, fluazifop-p-butyl,*

haloxyfop-methyl, quizalofop, sethoxydim, dichlobenil, isoxaben, and bipyridylium

compounds.

6. A composition according to claim 1 additionally comprising a nonionic

siloxane of the formula: R°Me,SiO[Me;SiO}{MeSi{Q)O),SiMe:R® wherein f= 0 to 1,

g =110 2, Q = C4HaiO(CHOMCsHsOMWR', d = 210 4,t =310 12,w =00 8, R*is

hydrogen, acetyl or a hydrocarbon radical between 1 and 4 carbon atoms, and R is
3 Q, an alkyl of one to four carbons or a hydroxyl group.

7. A composition according to claim 6 wherein the weight ratio of the nonionic

siloxane to the modified siloxane is between 5:95 and 60:40.

8. A composition according to claim 6 wherein R’ is oxyethylene.

9. A con';position according to claim 1 whereinx=0andy = 1.

10. A composition according to claim 9 wherein R is propylene, R' is

oxyethylene, R? is ethylene or propylene, n = 2 to 4 and R® is 2-hydroxyethyl,

2-hydroxybropyl, 3-hydroxypropyi, propyl, or ethyl.
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;V\D 97/ Sk Bhds? 8
o N s o 2, PASRS b e
Upt ake 10 M n. Surfactant REPLACED | nvenfi on 0.2 % 0.5 %

None 44, A compositigy ac@Brdingéo ¢laim 1 wherein the silok&hé is inﬁﬁgﬁlel'ﬁe%ry

Yes

36 43 CATSH L-2 Yes 38 55 + Sil
- B~ ammonium formpy, 54 57 18 SUBSTI TUTE SHEET
(RULE 26% | Cdam

A composition according to claim 1 additionally comprising a nonionic

surfactant selected from the group consisting of alky! éikoxylates corresponding to
the formula R*O(R“).R® wherein R* and RF each denote hydrogen or C, to Ci2
alkyl (straight or branched chain), R® denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000; and alkoxylated diamines of the formula
(H(RT)T)gNC2H4N_((RT)TH)z wherein R denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript T is selected so that the molecular weight of
the alkoxylated diamine is 1,000 to 15,000.
13. A composition according to claim 2 additionally comprising a nonionic
surfactant selected from the group consisting of alkyl. alkoxylates corresponding to
the formula R*-O(R®).R® wherein R* and R each denote hydrogen or C; to Cy2
alky! (straight or branched chain), R® denotes alkoxy groups containing 2 or 3

O carbon atoms 'each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000; and alkoxylated diamines of the formula
(H(R")1)2NC2HN{((R")rH)2 wherein R denotes alkoxy groups cohtaining 20r3
carbon atoms each, and the subscript T is selected so that the molecular weight of
the alkoxy!at.ed diamine is 1,000 to 15,000.
14. A composition according to claim 4 additionally comprising a nonionic
surfactant selected from the group consisting of alky! alkoxylates corresponding to
the formula R*-O(R°),R® wherein R* and RE each denote hydrogen or C, to C12

alkyl (stralght or branched chain), R® denotes alkoxy groups containing 2 or 3
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o RSN st PP o R )

‘, " tsh the pro HRE 0A|sZA—MeorZZ
RO( err] )n Rlerr] N(Rer{])[erBPLARER s o d | val ent organic group of 2 to 4

b n|n 2 to 4 carban
2t ons, errﬁ'aﬂf’ﬁé@a Zﬁﬁﬁttﬁ‘%éééﬁ&ep‘* sl soifapie P pEO s,
| k dical with 1 to 4 carbons, an am no al kyl o
(I?Lgr[lj ﬁé%ﬁzgrépéﬂﬂés gﬁp%gﬂ%a(p(@| Iafcﬁg ajkoxylated giaspinestafitheiprmaulanay have one
or nore hydroxy substltuents thereon with each R err] being the sane or
di ffererﬂH(Ra)m)iNCzHM((lﬁ))ﬂ'd))lehé{emH denoped aikoxgigrylipseontaiining2 &r 80 5 when
Rlerr] is polyoxypropylene, or n = 2 to 10 if R[err] is a mxture of

pol yoxy gaftydre aeorad @a@ﬁl 1A YiRg enué&nﬂ T i%rsﬂé{é& dotplat gﬂErﬁo%élﬂaP@e ghtof .,

pol yoxyet hyl ene to pol yoxypropylene is from .11 to

at | eas (b) an acid functional conponent;

wher ei ntﬂ'? gﬂ‘(g(?&}oaslijtdl' FR@’;Q u%ggg‘gﬂg%n A conposition of claiml

wher ei n t5he cid functlonal i zed conponent |s an acid functional pesticide.
15. a/7\ composition according to claim 5 additionally comprising a nonionic

|_\

surfactant selected from the group consisting of alkyl alkoxylates corresponding to
the formula R*-O(R®).R® wherein R* and R each denote hydrogen or C; to C2
\,_,,»‘-" alkyt (straight or branched chain), R® denotes alkoxy groups containing 2 or 3 °
carbon atoms each, and the subscript ¢ is selected so that the molecular weight of
the surfactant is 500 to 15,000; and alkoxylated diamines of the formula
(H(R)1)2NCzHN((RT)rH)2 wherein R" denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript T is selected so that the molecular weight of
the alkoxylated diamine is 1,00_0 to 15,000.
16. A process for treating plafits com'prising applying to plants (a) an effective
D amount of a rﬁodified siloxane of the formuia :
| AMe;SiO[(Me):SiIO{MeSi(Z)O),SiMeA
wherein x =010 1, y = 0 to 2, with the proviso thatwheny =0, AisZ, A=Meor 2, Z
= RO(R' }sR? N(R*z, R is a divalent organic group of 2 to 4 carbon atoms, R' is an
alkyleneoxid; group containing 2 to 4 carbon atoms, R? is a divalent organic group
containing 2 to 6 caﬁwon atoms, R®is hydrogen, an alkyl radical with 1 to 4 carbons,
an amino alkyl of one to four carbons, or an alkyl of 2 to 4 carbon atoms which may

have hydroxy substitutions thereon, with each R® being the same or different, and

n=1to10if R‘ is polyoxyethy!ene n =1 to 5 when R’ is polyoxypropylene, n = 2 to
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d| ng to claim2 where the sﬁCI Q‘Zrésgrh ]at2£
o I R TR PS5 oty
Stin 0]

sel ected fromthe group cons egul at ors, phot osynt he
R e L LD g

3 th ticide is a herb|C|de
cel ot I, acgﬁ%td@ Jas e aene anetionyoropyieas i om bty

propionic aC|ds , phenoxy butyric acids, benzoic acids, triazines and s-
triazi reRq whendn ts.exdbulylese, thereanust besutfiziant oWeﬁTyM@anpmd‘lﬁﬁﬁte

phenmedi pham pyridate, anmitrole, clomazone, fluridone, norfl urazone,

di ni t r cthei deisulting silox@merisiwater aispersibie oPSORbIBILR [B).arP T’ﬂﬁcﬂSnal
trifluralin, gl gphosate gl uf osi nate, sul fonyl ureas(wl m azo I nones,

clet hO(bé’gndi’d&| of op- nethyl, fenoxaprop-ethyl, fluazifop-p-butyl,
hal oxyfop- met hyl , qui zal of op,

17. A process according to claim 16 comprising additionally applying to said plant

a nonionic siloxane of the formula: RsMezsiO[MezSiO],[MeSi(Q)O]!;SiMeZR5 wherein

f=0to1,g=11t02,Q= C‘,Hg‘,O(C2H4O);(C;;H6.O),.,Fi4 ,d=2t04, .3, t=3to12,w=0
~ to 8, R*is hydrogen, -acetyl or a hydrocarbon radical between 1 and 4 carbon atoms

and R® is Q, or an alkyl of one to four carbons.

18. A process according to claim 17 wherein the weight ratio of the nonionic

siloxane to the modified siloxane is between 5:95 and 60:40.

19. A process according to claim 17 wherein R’ is oxyethylene.

20. Aprocess accordihg to claim 16 whereinx =0andy = 1.

21. A process according to claim 16 comprising applying to said plant a

@,

composition comprising said modified siloxane and an acid functional pesticide.
22. A process according to claim 16 comprising applying to said plant a
composition comprising said modified siloxane and a nonionic surfactant selected
from the group consisting of alky! alkoxylates corresponding to the formula R*-
O(R%).RE wherein R* and RE each denote hydrogen or C, to C12 alky! (straight or
branched chain), R® denotes atkoxy groups containing 2 or 3 carbon atoms each,
and the subscript ¢ is selected so that the molecular weight of the surfactant is 500
to 15,000; and alkoxylated diamines of the formula (H(R)r)2NCoHN((RT)yH).

wherein R" denotes alkoxy groups containing 2 or 3 carbon atoms each, and the
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sethox
conpos
| 6xan

!"!I‘H“ﬂk 'aorsmjm 5 Lfgfab:lg, and bi pyri dygh;r&@tgggl gga‘tﬁ&gg v}
MeSi l

RMH“WMH]SQMﬂH”SNM '@ﬁ Me[erlr]Rlerr] wherein f =0 to 1,

g=1 t
4, t
rad|cm

02, Q=CHerr]dderrTHerr[O)t(err]Herr]OwWRerr], d =2to
= Subscript, T is selected ) tRd the molesulay weightrof the alkdxytated dqg(mrnmmr bon
between 1 and 4 carbon atoms, and Rerr] is Q an alkyl of one to

four canlgotsiys@ooydr oxyl group. 7. A conposition according to claimb®6

wher ei n

t he melght ratio of the nonionic S|onane to the nodified sil oxane

| s betwggn 5A9§ ‘és%oé&‘ngﬁx claifh $6'50 ggé%{gﬁ' d“QauP}l&htaém 6 wherein

Rlerr] 1S oxye nposi ti m 1 wherein x =
0 and d | 9

pr opy| Z:H%mpﬁﬁﬁm cqrgpamwﬂ"md' ﬁ@%ﬂ&?ﬁﬁé a'é?%w&Héc@énr%p&%‘ﬁE@%;” 22 to
4 and Rerr] 2- hydroxyet hyl , 2-hydroxypr opyl droxypro propyl,

or et hynom_rm:c swfaoﬁmse fogvtha g@mocan%stmgloméyl@lhoxyla esi | oxane i s

in

—”

corresponding to the formula R*O(R%).R® wherein R* and RF each denote
hydrogen or C, to C;; alkyl (straight or branched chain}, RC denotes alkoxy groups
containing 2 or 3 carbon atoms each, and the subscript ¢ is selected so that the
molecular weight of the surfactant is 500 to 15,000; and alkoxylated diamines of the
formula (H(R")1)2NC2HN((R")rH). wherein R denotes alkoxy groups containing 2
or 3 carbon atoms each, and the subscript T is selected so that the molecular weight

of the atkoxylated diamine is 1,000 to 15,000.
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~N
quat er,nary anmoni T A= TINPOSi t “lLCI aimil
adg}tionally compfRERLACEMERT SHERT surfactlmﬁmcumluﬂn m t HEOGr 6afY
consi sting of al klyl[arkoxyrlates dorrespondtng td tfe forfrul a RA- Q(Rc) cRE
wherein RA and RH epc glggqtgegrydrdgen or Cferr] to Cferr] alkyl (straight
or branched chainp,i RC denotes alikdqxy groups containing 2 or 3 carbon atons
each, and the subpct+ ' ctied so that I ' t he
surfactant i's 500} to 15, 000; and alikoxyl at ed ﬁﬁwwmm%@
(HRT T réLN. errJH err[NC(RT) TH)[err] wherein RT denotes al koxy groups
cont ai nin ¥ 3 carbon atons each, and the subscri pt Tis selected so
that the nol ecul ar wei ght of the al koxylated diamne is 1,000 to 15, 000.
13. A conposition according to claim2 additionally conprising a nonionic
surfactant selected fromthe group consisting of alkyl alkoxylates
correspondi.ng tAcompositiomdomgrisirig: RC) CRE wherein RA and RE each denote
hydrogen or CJerr] to (JQerr] alkyl (straight or branched chain), Rc denotes

al koxy grQHpﬁnQ&ﬂfiﬁaBﬁ%n?e tha foffiowAng fafrAgm: each, and the subscript ¢ is
the '

sel ected so' that nol ecul ar wei ght “of the surfactant is 500 to 15, 000;
and al koxyl at ed di am nes,gf. & . .
(HRT)T)[err] N[ err] H er@@ﬁfé'ﬁﬁ%ﬁﬁfwﬁ@gwwﬁ

wherein x = 0to 1, y = 0 to 2, with the proviso thatwheny =0, AisZ A =

Me or Z, Z = RO(R' ), R*N(R®), R is a divalent organic group of 2 to 4 carbon
atoms, R' is an alkyleneoxide group containing 2 to 4 carbon atoms, R?is a
divalent orQanic group containing 2 to 6 carbon atoms, R%is hydrogen, an
alkyl radical with 1 to 4 carbons, an émino alkyl of one to four carbons, or an
alkyl of 2 to 4 carbon atoms which may have one or more hydroxy
subsﬁtuent§ thereon, with each R? being the same or different, and n = 1 to
10 if R' is polyoxyethylene, orn = 1 to 5 when R' is polyoxypropylene, orn =
2 to 10 if R' is a mixture of polyoxyethylene and polyoxypropylene, provided
that the raﬁo of polyoxyethylene to polyoxypropylene is from 0.11 t0 9, and n
= 2 to 10 if at least one R' is oxybutylene;.and

(b) an acid functional component;

wherein the composition is supersp@ading.

2. A composition of claim 1 wherein the acid functionalized component is
an acid functional pesticide.

3. A composition according to claim 2 where the siloxane is present at a

concentration to deliver between 0.01% and 5.0% by weight.
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denot gs al koxy grg
subscrip nol ecul a
A conpositio
surfactant sel ectéd|from the aro
correspondi ng to th or mul a RA:CX
hydrogen or Cerri to Cle y strai ght or branched chain), Rc denotes
al koxy gratps qumrapnsmgngécvrdm@m glaim &‘Ghefea@@kaﬁt@\ﬂwqﬂﬁéa‘s%@@¢%t cis

sel ected so that the nol ecul ar wei ght of the surfactant

»

Tl NLSLELH L cmm“muwﬂm and the 22.
nggahuﬁggé e falikoxyla 000 to 15, 000.

oRE whor el nCRA A MEN LS e

and al koxys$ geledtet! frofnrthe grdup bensistimy bfi growth regulators, photosynthesis

(H(RT)T)[err]NC[err]H[err]N((RT)TFD[err] mhereln RT denotes al koxy groups

cont ai ni NGgnpibRérs3p NnRibRess, Afdlic dise
t hat the nol ecul ar@\;\ﬁe?ght of the al koyl aPed diamine'is 1,000 to 15,000. 15.

A CONPOSI g iF iRlisHons! At SbiPinBHbraRE Bk Y comPri'sing a noni onic

S. A composition according to claim 3 wherein the pesticide is a herbicide
selected from the group consisting of. phenoxy acetic acids, phenoxy
propionic acids, phenoxy butyric acids, benzoic acids, triazines and s-
triazines, substituted ureas, uracils, bentazon, desmedipham, methazole,
phenmedipham, pyridate, amitrole, clomazone, fluridone, norflurazone,
dinitroanilines, isopropalin, oryzalin, pendimethalin, prodiamine, trifluralin,
glyphosate, glufosinate, sulfonylureas, imidazolinones, clethodim, diclofop-
methyl, fenoxaprop-ethyl, fluazifop-p-butyl, haloxyfop-methy!, quizalofop,
sethoxydim, dichlobenil, isoxaben, and bipyridylium compounds.

6. A composition according to claim 1 additionally comprising a nonionic
siloxane of the formula: R*Me.SiO[Me;SiO}{MeSi(Q)0],SiMe:R® wherein f = 0
to 1, g= 1102, Q= CaHaO(CHOWCaHeOWR*!, d=2t04,t=3t0 12, w=0
to 8, R*is hydrogen, acétyl ora hydroca_rbon radical between 1 and 4 carbon
atoms, and R® is Q, an alky! of one to four carbons or a hydroxy! group.

7. A composition according to claim 6 wherein the weight ratio of the
nonionic siloxane to the modified siloxane is between 5:95 and 60:40.

8. A compaosition according to claim 6 wherein R' is oxyethylene.

9. A composition according to claim 1 whereinx=0andy = 1.
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surfactant sele p consi sti nﬁlmmmu aﬂ Eml ates
corresponding t m wgs = RC) RE wher IL “ I{ h denote

hydrogen or Clefr} to Clerr] alkyl (straight or branched chaj Bc denotes
al koxy groups céntai(hbgynN2i98% 3| car bon atongag @EMENT%%EE& cis
h urta

sel ected so that the nol ecul ar e} ght of t ctant is 500 to 15, 000;
and al koxyhat e _ : . 1,

(HRT)T) éP'r] N %Br r'i hﬁ g@? %klié% f%jrnrq]g %eerre leq ﬁ l1'3"2'53ﬂ(}Peyril%':[]ee'sRa'lskoxy groups
containing,2 or 3 caekbon atons each . and thg sybscyipt IS selected so
Chat the eTeBuiene. BERRIVISE pPoPIISER Brod SR8’ 12 tyaroeivs, 000,
16. A process for treating plants conprising applying to plants (a) an
ef f ect i ve2dnslionyrsppY. ddwdrosaprapyloneapyl, o etd. f or nul a: 23 q

AVe[err]SIA (Me)[err]SIO X[ MeSI (2 JySi Me[err]A wherein x = 0tol, vy =0
to 2, w th1t he Apcampasitiom according to claitn 1Avhiereiy tha siloikkne is in

quaternary ammonium form.

12. A composition accoMing to claim 1 additionally comprising a nonionic
surfactant selected from the group consisting of alky! alkoxylates
correspdnding to the formula R*-O(R®),R® wherein R* and Rt each denote
hydrogen or C, to C4 alkyl (straight or branched chain), R® denctes alkoxy
groups confaining 2 or 3 carbon atoms each, and the subscript ¢ is selected
so that the molecular weight of the suffactant is 500 to 15,000; and
alkoxylated diamines of the formula (H(R}r)2NCHN((R"):H), wherein R”
denotes alkoxy groups containing 2 or 3 carbon atoms each, and the
subscript T is selected so that the molecular weight of the alkoxylated
diamine is 1,000 to 15,000.

13. A composition according to claim 2 additionally comprising a nonionic
surfactant selected from the group consisting of alkyi alkoxylates
corresponding to the formuta R*-O(R®).R® wherein R* and R® each denote
hydrogen or C; to Cy, alkyl (straight or branched chain), R® denotes alkoxy
groups containing 2 or 3 carbon atoms each, and the subscript ¢ is selected
so that the molecular weight of the surfactant is 500 to 15,000; and
alkoxylated diamines of the formuta (H(R"}r}aNC:HsN((R"}rH): wherein R”

denotes alkoxy groups containing 2 or 3 carbon atoms each, and the
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r])[err], ani c group

ofe ﬁ to 4 carbon n al kyl eneox mlﬂj;lﬂll ing 2 to
, R2
o e T L P TR ARG ST,

al kyl of one to f¢ carbons—of an al kyl of 2 to 4 carbon atons which may

have hydro subsgtitutions thereon,i with each Rgerr bei n the sane or

di fferent s%ﬁﬂf'ﬂt WFW%C%W@QV Pﬁm on ed] to 5 when
Rlerr] is polyoxypropylene, n =2 to 10 if Rerr] is a mxture of

pol yoxyet Hdiamire smjO0p0 Ity d5)q000pyl ene n is from2 to 10, providing that the
rati o of pol yoxyet hyl ene and pol yoxypropylene is from0. 1 1 to 9 and when

R is oxybuyyl e0eomplstianBesbrdifg $d/Eirfii€£addifsN s YdApasiag W menidHeh t hat
the resulting SI | oxane is water dispersible or soluble; and (b) an acid

funct | onale pegldr slfecidd fronfind pq%ﬁﬁ@%oﬁ%ﬂﬁg'a?gl@‘f’ﬁﬁéoﬁ compr i si g

addi ti onalﬁ y applyrn a noni oxane of the forrrul a.

o % 1t Fonaondfudeibatee RN LY ot LA i ol Beete s - 2%

4, 3, t 3to 12 R4 is hédro en, acet or a hydrocar bon
r adi cal béwﬂ&gemhﬁdtmcma!m{sgamoa rgh a*@)é danofes alkryy of one to
four carbons.

groups containing 2 or 3 carbon atoms each, and the subscript ¢ is selected

(Q
— Q.

+ so that the molecular weight of the surfactant is 500 to 15,000; and
alkoxylated diamines of the formula (H(R")1):NCHN((R")rH). wherein R”
denotes alkoxy groups containing 2 or 3 carbon atoms each, and the
subscript T is selected so that the molecular weight of the alkoxylated
diamine is 1,000 to 15,000.

15. A composition according to claim 5 additionally comprising a nonionic
surfactant selected from the group consisting of alkyl alkoxylates
corresponding to the formula R*-O(R®).R® wherein R* and R® each denote
hydrogen or C; to Cy, alky! (straight or branched chain), R® denotes alkoxy
groups containing 2 or 3 carbon atoms each, and the subscript ¢ is selected
so that the molecular weight of the surfactant is 500 to 15,000; and
alkoxylated diamines of the formula (H(R")y)2NCHN((R™)yH). wherein RT
denotes atkoxy groups containing 2 or 3 carbon atoms each, and the
subscript T is selected so that the molecular weight of the alkoxylated
diamine is 1,000 to 15,000.

16. A process for treating plants comprising applying to plants (a) an

effective amount of a modified siloxane of the formula :
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18. A process ac %ﬁﬁgﬁ‘gﬁﬂlﬁ’l‘l wher ei n tnﬂluﬂﬂﬂwumﬁlﬂﬂmt t he
nonj oni ¢ siloxanelt¢ the nodified)siloxane is baslBem! Sk R 0:40. 19.
A process according |t o 8lJ0E%EY whefein Rl err] i's oxyethylene. 20. A

rocess accordingitq claim 16 wheiein x = 0 Egg; = 1, 21. A process
gccordi ng to claim conprising applying to f é.Aiﬂ:EMFaNa'o% ""§)T022 R
conprising said nnldified .. | 1 i onal pesticide. .
prggess agcordi ng to cmﬁ-ei J2 &@%@9&%@5& d plant a

conposi tion conprising said nodified siloxane and a nonionic surfactant

sel ect ed fwieReims < bup. ¥ 5rk10s2,iwith the proxiso thakwhen a8, Ads ZedpoMi ng to
the formula RA-Q(Rc) cRE wherein RA and RE each denote hydrogen or (Jerr] to
Clerr] al kodZ,(ZEROMR)RT NIR M) Gisth divalent orgunid gnoesf 2td dxaargsmups
containing 2 or 3 carbon atonms each, and the subscript c is selected so

that the rbreURAs 4RiaflierRioxidgriup/@mtdiRing 2104 Raksbnlatdii) RA8%
?( ornul a

i
al koxyl ated di am nes of "t he

(HORT) T) [ i bl Siglahid §iotbNohBlhih)2 & 6 LalisH SlothdTR¥IE RPhiyen, KRXY 97 oups

alky! radical with 1 to 4 carbons, an amino alkyl of one to four carbons, or an

*

alkyl of 2 to 4 carbon atoms which may have hydroxy substitutions thereon,
with each R® being the same or different, and n = 1 to 10 if R' is
polyoxyethylene, n =1 to SwhenR' is polyoxypropylené, n=2t010ifR'isa
mixture of polyoxyethylene and polyoxypropytene nis from 2 to 10, providing
that the ratio of polyoxyethylene and polyoxypropylene is from 0.11 to 9 and
when R' is oxybutylene, there must be sufﬁcieni oxyethylene groups such
that the resulting siloxane is water dispersible or soluble; and (b) an acid
functional pesticide.

17. A process according to claim 16 comprising additionally applying to
said plant a nonionic siloxane of the formula:
RsMe2$i0[MezSi0]f[MeSi(Q)O],SiMest whereinf=0to1,g=1t02,

Q = C4H240(C2HONCsHOMR*, d=2104,3,t=3t0 12, w=010 8, R*is
hydrogen, acetyl or a hydrocarbon radical between 1 and 4 carbon atoms and
R® is Q, or an alky! of one to four carbons.

18. A process according to claim 17 wherein the weight ratio of the
nonionic siloxane to the modified siloxane is between 5:95 and 60:40.

19. A process according to claim 17 wherein R' is oéyéthylene.

20. A process according to claim 16 whereinx=0andy =1,
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pestici de and a jna ninni c-su+-+aetiant sel ected fromthe group consisting of
al kyl yl at esl. correspon 0jt formul a RA-OX Rc) cRE wherein RA and
RE each ﬁ eA E?g‘gr‘f *%%‘F’Pf's'gpl&ﬂpl&gﬁésa}ﬂ&gp{ﬁranched
chain), Rc denot es al koxy groups contajning 2 or carbon atonms each, and
t he subsc‘?‘?‘m"% “P%Cg@Pé‘&"@oPaé‘é madified gloxasend ap %ﬁtq tunctignak he surfact ant
Is 500 to 15,000; and al koxyl ated di am nes of the formula

(H(RT)T) [msﬁpmq.err] Herr] N((RT)TH) [err] wherein RT denotes al koxy groups
containing 2 or 3 carbon atonms each, and the subscript T is selected so

that the 2Il ecAlbgcessl dtitordihg t el BbmbASing Applyifgits saiddfiant @ 15, 000. 25

composition comprising said modified siloxane and a nonionic surfactant
selected from the group consisting of alky! alkoxylates corresponding to the
formula R*O(R®).R® wherein R* and RE each denote hydrogen or C; to Cy;
alkyl (sti'aight or branched chain), R® denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript ¢ is selected so that the molecular
weight of tﬁe surfactant is 500 to 15,000; and alkoxylated diamines of the
formula (H(R )r)}aNCHMN((RT)rH), wﬁerein R" denotes alkoxy groups
containing 2 or 3 carbon atoms each, and the subscript T is selected so that
the moleculér weight of the alkoxylated diamine is 1,000 to 15,000.

23. A process acording to claim 16 comprising applying to said plant a
composition comprising said modified siloxane, an acid functional pesticide,
and é‘nonionic surfactant selected from the group consisting of alkyl
alkoxylates corresponding to the formula R*-O(R).R® wherein R* and R®
each denote hydrogen or C, to Cy; alkyl (straight or branched chain), R®
denotes alkoxy groups containing 2 or 3 carbon atoms each, and the
subséript c is selected so that the molecular weight of the surfactant is 500 to
15,000; and alkoxylated diamines of the formuia (H(RT)T)zNCzH4N((RT)TH)z
wherein R” denotes alkoxy groups containing 2 or 3 carbon atoms each, and
the subscript T is selected so that the molecutar weight of the alkoxylated

diamine is 1,000 to 15,000.
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