2 0 DEC 2004 5 ORGANCSI LOXANE CONTAI NI NG MODI FI ED GROUPS | N AGRI CULTURAL
COVPOSI TI ONS Background of the Invention 10 Many herbicides require the
addition of an adjuvant to the spray mxture to provide wetting and

_spreading on foliar surfaces. Oten that adjuvant is a ﬁl ?p whi ch
can performa variety of functions, such as increasing ;p @%I et

retention on difficult to wet |eaf surfaces, or to provide penetration of
the herbicide into the plant cuticle. These adjuvants are provided either
as a tankside 15 additive or used as a conponent in herbicide fornul ations.
Gaskin, et al, Pestic Sci. 1993, 38, 185-192, denonstrated that somne
trisiloxane ethoxylates (TSE), such as Silwet L-77(r) surfactant (avail able
from Wtco Corp. of Geenwi ch, CT), can antagoni ze cuticul ar penetration of
a 20 herbicide into grasses, when conpared to the herbicide alone. The term
antagonism is used to indicate that the treatnment of herbicide plus

adj uvant is fess ef ORGANGSILOXANE (ONTANNENGMORIFIED IGROWES IN¥ eat nent .
Sandbrink, et al, (Pest. SciAGRBOBLTORALZTMPOSITIONB| i shed that a TSE 25
ant agoni zed gl yphosate performance relative to gl yphosate alone in the
control of PanBsdigrewad oMhainkestion Snow, et al., Langrmuir, 1993, 9 424- 30,

di scusses the physical properties and synthesis of novel cationic siloxane
surfactant sloThese Mdnk hwaim'elss @eerehizsaditianoitah edjreatdt thenpref metrotoo propy|

rmdl fi ed trl SI ! Oxagew SETF}B%&.H%%%??]IIE{@U%%&@? SHEE @% ayﬁvrgg{lpxl et han0| am ne,
a

whi ch was furt hBPV7Pese uat er nary surfactant.
Petroff, et at, sudecta2MI6658n petbsn nivimty ctfhfmcum, sméh sancrassingsprayuat er nary

tr|S|onanestoehac t he f, a
br oadl eaf vveed. &R nmfwn dgﬁ{u&tq'?%é l%gilg}gég%?gﬁg?g éﬁ’}s{e%ggﬁ%fﬁ?ec si | oxanyl
modi fi ed pol yhyhhrhmylcf&ﬁ)thg/mmca:rcbor’fh@ﬂe a«bmbbhgcdrcam@dt@cr vodanksidh pl ant

protection ggent g }'Ialeé CaocrERﬁHﬁEQtsinﬂérﬁicﬂgﬁxﬁéﬁgﬁgmﬁ.om a saccharide containing
Xose

(|l to 10 pentose and,

Gaskin, et ;z.[, Pestic. Sci. 1993, 38, 185-192, demonstrated that some
trisiloxane ethoxylates (TSE), such as Silwet L-77® surfactant (available from
Witco Corp. of Greenwich, CT), can antagonize cuticular penetration of a

20  herbicide into grasses, when compared to the herbicide alone. The term antagonism
is used to indicate that the treatment of herbicide plus adjuvant is less effective

than the comparative herbicide treatment.

Sandbrink, et af, (Pest. Sci. 1993, 38, 272-273, published that a TSE
25  antagonized glyphosate performance relative to glyphosate alone in the control of
@anicum maxgmum Jacq. Snow, 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 chloro propyl modified trisiloxane with an
alianolamine, such as N-methylothanolamine, which was further reacted with a

30  halide to make a quaternary surfactant.

Petro.ﬁ’, et al, EP 92116658, describes the use of cationic, quaternary
trisiloxanes to enhance the efficacy of glyphosate on velvetleaf, a broadleaf weed.
Henning, et af, (DE 4318537) describes cationic siloxanyl modified polyhydroxy

35  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 ammeonium group, and a siloxane moiety.



units, nodified with a quaternary ammoni um group, and a siloxane noiety. 1 2
0 DEC 2004 Reid, et al, US 33 89160 describes am no nodifijegl 3T ¢R@ine

al koxyl ates where the amno functionality appears as the term nal group on
t he al kyl eneoxi de nviety, opposite the siloxane group. 5 Policello in US
5998331 di scl oses am no nodi fied sil oxanes wherein the amne is bound by an
et her bond to the sil oxane backbone wherein the am ne may be term nal or

pendant to the backboriid, HhsSUSEEOY60HesdBE: dribaRddif stibxaleakBoMbeen
di scovered that an or%%noslloxane,copolyner containing separate term nal or
|

pendant ami no- cont8§TR MSGaduR IRt ABPears@s theiteminig! grewponi thealitylenBoxadeoups ar e
useful as adjuvanh@kqggﬂ@gghggg@ﬁmgg&mgpplications w t h herbi ci des.
Optionally, the nodified organosil oxanes of this invention may be bl ended
with conventional trisiloxane al koxyl ates (TSAs). Bl ends of these nodified

or ganosi | oxanes wi t h TiRAsIRGOVEIDHBINARGRL M&&&ﬂﬁé&%ﬁ&%&kﬁé{eﬂmgi fficult
5 i) |

to wet 20 plant surfaces. Additionally the nodified organosi|oxanes of this
i nvention may be 2BiNgdendinta ehenkeadio thhsiloxase heskbene sereindheanine may

emul sifiers, di spesganha or pn@dicUNetikihodd cosurfactants. 25 Detail ed
Description of the Invention The nodified organosil oxanes are useful as

adj uvant s forlgerbicide applications. 30 35

Summary of the Invention

It has now been discovered that an organosiloxane copolymer containing
separate terminal or pendant amino-containing and polyether-containing functional

15 groups are useful as adjuvants and additives for applications with herbicides.

Optionally, the modified organosiloxanes of this invention may be blended
with conventional trisiloxane alkoxylates (TSAs). Blends of these modified

organosiloxanes with TSAs provide enhanced wetting properties on difficult to wet
20  plant surfaces.

Additionally the modified organosiloxanes of this invention may be
blended with conventional organic sﬁfactams, as emulsifiers, dispersants,

coadjuvants or cosurfactants,

25
Detailed Description of the Invention
The modified organosiloxanes are useful as adjuvants for herbicide
applications.
30
Modified Organosiloxanes:
The modified organosiloxanes of the present invention preferably are
amino polyether siloxanes and have the average general formula:
35

[012Me381012)4 [012MeS1(Z) 0121 [012MeSI(Q)012)d O125iMezP],

where d is 0 to 2; ¢ is > 0 and < 4, preferably > 0 to 2; f> 0 and < 4, most

preferably >0 1o 2; gis 2 if the siloxane is not cyclic or zero if the siloxane is



Modi fi ed Organosil oxanes: The nodified organosil oxanes of the present
i nvention preferably are am no pol yet her siloxanes and have the average
general formula: [OLnMe2Si OL, 2) a

[01,2MeSi (2)Crz]r[Q rzMeSi (QA n)t[QxnSi Me2P)a where d is O to 2; eis >0

and < 4, preferably >0 to 2; f >0 and < 4, nost prefeégbb}é > % to 2; gis
2 if the siloxane is not cyclic or zero if the sil oxane 6 Ylbec 2004

cyclic; d+etf+g _< 6; Z = CnH2ZnQ(C$H2a0)WR ; n= 2 to 4, preferably 3; a
2-4, preferably 2; w= 1 to 30; RI i s hydrogen, or a hydrocarbon radical
between 1 and 4 carbon atons; = B(0)jR2N(R3)2; B is a divalent bridging
group of G tOc?aJc d%ﬁ&@@@'—ycn%d(@}%)wﬁzndﬁtoa sabRntaOb@ani ¢ group

containing 2 to car bons preferably 3 to 4 carbons, each optionally CH

substituted; j Pfeéce"ﬁ’l%? W | ﬁ9r38¥%rlah5fd9°gfn or gy drasathonedigal hetvesn kasddo al kyl of
one to four carca@&samrﬁmatBcd)JR@fr(Pz),t@m%dweﬁ%dqag 868p ¥, ehcyry have hydr oxy

substitutions thereon ol yet her .of the eneral structure
- (CaH2a0) bR4; é’éfé‘ﬁabéy%wé?*t% i digalent greams ?0%”{06‘331“138&%“6"?‘% 2 to 30,

preferably 3 t @reéfrath @tﬁ%agfoﬁy@@hlopﬁiﬁ@mdﬂaiﬂsum@aq;m&n eferaeuy 12n group of |
to 4 10 carbons; chh Pis- V|deg) i S not Preferably a is
iy, mme%%ma o 9’1"‘-‘éﬁ U A RS- G loggfoo%iﬁr@ﬁe oxi de (PO

such t hat theréi
units and bUty|aﬁjlﬂﬁvﬂﬂ&ihd@y(h@kt@ydtéﬂy§1ﬁnsummﬂ£ﬁie1€on—m2a1ﬁinﬂméroftfﬁrgeﬁ£ﬂab| y, for

aqueous appllcatlons pre e of uni.ts, nost 15
preferably everffigs }"Rnﬁ??%é P‘ﬁ%‘ﬁpycé??c?ﬁgbléa%g as crop oil
concentrates, tﬂiiﬁér@olwyb @&ermrgﬁaui?ﬁn %d&i@akﬂ’ﬂyﬂﬁ)gcn\meﬂgvzu@difl%4cont ain a

m xt ure of oxyal yI en he di f(;eﬁrent Qfﬁ%ryl ene groups may be arranged in
bl ocked or and TSR Iésd“’ art will understand the

advantages in the p05|t|on of the oxyethylene relative to the oxypropyl ene,
when the 20 al kyl enBﬁfd-iﬂ;Q/e@iﬁ@.ltﬁthaﬁthhledﬁd(rﬂxdhueﬁf@th@e@fﬁtﬁ&ﬁ@ﬁy i ncl ude

i protonated ami nes

proﬁylene oildeV@S umt heJ l?utylene oxide (BuQ) units, where a =2 and 4.
Preferably, for aqueous applications, there is a preponderance of EO units, most

15  preferably every a =2. For non-aqueous applications, such as crop oil
concentrates, there may be more PO and BuO units. When Z or R’ contain a
mixture of oxyalkylenes, the different oxyalkylene groups may be arranged in
blocked or random manner. One skilled in the art will understand the advantages
in the position of the oxyethylene relative to the oxypropylene, when the

20  alkyleneoxide group is blocked.

The Q groups may include protonated amines, ie., where there is a
hydrogen atom attached to the nitrogen in the Q group, which can occur to the
aminosilicon alkoxylates under acidic conditions. Also contemplated herein are

25  quaternary versions of Q, ie., where there is a third R? group on the nitrogen in Q.
Quatemarization may be accomplished in conventional manner. In cithor such

case, ie., protonated or quaternarized , the group Q may be represented by the

formula:
BO)RN'(R)s.
30
OTHER SOLEXANES
In addition, the compositions of the present invention optionally raay
include TSAs of the general formula:
35



hydrogen atom attached to the nitrogen in the Q group, \/\hi ch can occur to
the amnosilicon al koxyl ates under acidic conditions. 9 EUt | at ed
herein are 25 quaternary versions of Q i.e., where there s a't d R3
group on the nitrogen in Q Quaternarization may be acconpli shed in
conventional manner. In either such case, i&, protonated or quaternarized
Q the group Q may be represent edRbie, 3i0pMedi(@) m,;lglme B0 35 B(O; RZN+(R3) 3.
OTHER SOLI XANES I n addition, the conpositions of tﬁle present invention

optional |y may i Wflemsiiex ¥8As2 q;ﬁ—eﬁrﬁls%y g@ecﬂzné EH}G)QQH%O%,R@ nDEﬁoleOA'

R5Me2SIi  MeSi (G 0 D refera

CnH210( C2H40) t ( @Lﬁ%’%ﬁg%_ 3o 26 Pbe?%ably ‘bPe“f @'r aQﬂO;S poviding ﬂ&‘ Y"]éFHZOIS >pref erabl y
4 to 8 w=20508, (1meﬁ¢f9@b]§’m&ﬁreéﬂ'ﬁ%d\l\2,lfs1?hﬁrdgen,(aécty'i'0¥\ah)1d§bcg'5&{ erably
between 5 and 12; I§6 acetyl or a/drocar Bbon radical between 1
and 4 carbon at onE® ﬁh?f“ﬁ}énlﬁ@]“ }l"’néi‘f’i’“ﬁiWIR &tO.ohan ally pEYe to o8F bons. The
preferred nonioni Carsdrisomll&eﬁhmmohﬂtsﬁﬁaa&r Hlﬁbé LB xRN IAEES,  Where

x =1, n=3, 1t =4to R? i;s Hor M. 10 PESTI €I DES The.
conposi tions of t cr[‘3r"es]ef"lt % hvé?ﬂ 3 %IRsbSMF)tR &aPINei ncl ude pesti ci des,

especially acid functionalized ones, i.e., conpounds that contain at |east
one carboxylidfp sSEESTICIDEY phosphoni c acid group or their salt or ester.
The term 15 pestici de nmeans any conpound used to destroy pests, e.g.
rodentici des, fungi ci dH&com@ﬁEii:dﬂgéﬂlh£ﬁr€j£r& invehtidaSilsb 3phonaiExan®l es of

pesti ci des whi ch can i.ncl.ude, but are not Iimted to, growth
regul ators, phot OQ?HF'H%SSFSQ aﬁplf'ﬂﬁcgonalﬂﬁeejf’r%‘ﬁ{‘e compounds that contain at Iéast

one carboxylic, sulfonic or phosphonic acid group or their salt or ester. The term

15 pesticide means any compound used to destroy pests, e.g., redenticides, fungicides,
and herbicides. Illustrative examples of pesticides which can be employed include,
but are not limited to, growth regplators, photosynthesis inhibitors, pigment
inhibitors, mitotic disrupters, lipid biosynthesis inhibitors, cell wall inhibitors, and
cell membrane disrupters. The amount of pesticide employed in compositions of

20  the invention varies with the type of pesticide employed. More specific examples
of pesticide compounds that can be used with the compositions 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,

25  dinitroanilines, isopropalin, oryzalin, pendimethalin, prodiamine, trifluralin,
glyphosate, sulfonylureas, imidazolinones, clethodim, diclofop-rethyl,
fenoxaprop-ethyl, fluazifop-p-butyl, haloxyfop-methyl, quizalofop, sethoxydim,
dichlobenil, isoxaben, and bipyridylium compounds.

30 EXCIPIENTS

The compositions also may include fatty acid esthers, e.g., methyl soyate,
for crop oil concentrate formulations, as well as water, for aqueous applications.
Buffers, preservatives and other standard excipients known in the art alse may be

35  included in the composition. When the compositions of the present invention are

insoluble in distilled water, spreading may be achieved by the addition of a small



inhibitors, mtotic disrupters, lipid biosynthesis inhibitors, cell wail
inhibitors, and cell nenbrane disrupters. The anmount of pesticide enpl oyed
in conpositions of 20 the invention varies with the type of pesticide

enpl oyed. More specific exanples of pesticide corrpounﬁg_t[igmagﬂ be used
I )

‘"wWith the conpositions of the invention are: phenoxy a phenoxy
propi oni ¢ acids, phenoxy butyric acids, benzoic acids, triazines and
s-triazines, substituted ureas, uracils, bentazon, desnedi pham nethazole,
phennedi pham pyridate, amtrole, clonmazone, fluridone, norflurazone, 25
dinitroanilines, isopropalin, oryzalin, pendinethalin, prodiam ne,
trifluralin, gnyphofahesid,Sudhfapmgticdodt s, protoiatbaBodninofrGiondingt hodi m
di cl of op- et hyl f enoxapr op-et hyl.. fluazifop-p-butyl, hal oxyfop-nethyl,
qui zal of op, set%%‘%%?’d?%fasgéi“g’ﬁf %’E‘émﬁﬁ,M?fS%VfaB@FF?Wﬂﬁ%X‘B%vﬁC‘a%%m conpounds.
30 EXCI PI ENTS Tiherfere mith Siyietspresding, By beiyicluded) fotiestings toqudkiadis@didier s, e. g.,
nmet hyl soyate, ., for_cr i ncentrate fornul ations, ,as |1, as water, for
aqueous appl i caly BT cg%ﬁﬁ)fdé?pg‘? eﬁﬁgggﬁﬁgﬂ"g‘é@%(ﬂnﬁf f’%ﬁ%ﬂi}‘&f exci pi ents
known i n thes ardlkyddnsexideyppdipmadsucined soblatddr thetadeneekaPOSIRIONIO® andhen t he

conposi tions of f ol nti.on ol ,nsol ubl.e in distilled water,
spreadi ng may bﬁWﬁﬁ%?Aﬁ?‘gaaﬂﬁ%ﬁNow@ %@f‘?@o‘ﬁgm&c 2094 anount
of an acid, sucExaapleaoiuciccaantadtantt endrhat e adnebe fdvad arty.Bes, f040aT,ibRal i ty,

t her eby i ncreasj te il iy, Mireqgver, other cosurfactants which do
not interfere %ﬂ%hg‘ﬂg%%*;ggédggﬁi ?llfg]},(mﬁpé)f/at%e FRPEHSEf or i nst ance
cosurfactants which have short chain hydrophobes (Cie or |ess, not

counti ng any0 br MANUBANCTERBONS) or 5 al kyl eneoxi de copol yners such as sold
under the trademarks PLURONI C(r) and TETRONI CO (both BASF Corp.) and
UCON(r) (Uni on Car biThe modificCoegpsiloxipeaithesesodt isationomy be hadt tarths and t heir

use can be foungd.in. S P 0362857 al |
1 hcor porat ed heprstigsoRer Pt Mg setpsuiieith K

‘ glycidyl ether, vinyl cyclohexene monoxide, along with an allyl

15 polyalkyleneoxide, which may be reacted sequentially, or as a premix of the epoxy
and allyl polyalkyleneoxide intermediates. This is followed by ring opening the
epoxide with the appropriate amino group. The hydridosoxanes described are
commercially available and may be made as known in the art. Hydrosilation

conditions are within the general conditions taught in Marciniec ( Comprefiensive

[
[}

Wres Abnn b Ak Tl A Edited bv Raodan Marcinies Paroamon Prage)
i SOLER =0 \ ec, re H

s A i fo L birer
SRARGOGGR O SLYGTORG 0N, iy vy B VARTUIR X k. WSS ).

Instead of an epoxy ring opening, it is also possible to prepare an amino
polyether silicone useful in the invention by hydrosilating both an unsaturated
amine such as methallyl amine, N-allyl-N, N-dimethylamine, N-allyl-N, N-

25  diethylamine, N-altyl-N-methylamine and an unsaturated polyether,

simultaneously or sequentially, to give a product as described above, where j is 0.

The nonionic siloxane and the pesticides are commercially available and
their manufacture is known in the art.
30
USE
The modified organosiloxanes may be used in agriculiural applications as
adjuvants for pesticides, wherein the siloxane is applied in a pesticide formulation
35  to agricultural products. The composition of the present invention is useful as a

tankside additive, or as a component in a herbicide formulation. In addition the

L



The nodified organosil oxanes of the present invention nmay be nade by the
hydrosi |l ati on of a hydridosil oxane with an epoxy i ntermedigbe such as allyl
gl ycidyl ether, vinyl cycl ohexene nonoxi de, along with an IDE 1404

pol yal kyl eneoxi de, which may be reacted sequentially, or as a prem x of the
epoxy and allyl polyal kyl eneoxide internediates. This is followed by ring
openi ng the epoxﬁ@@mttom tfiee pppr apetiherantiles giijavts [t yantidas oxanes

descri bed are [ Vi a made as. known in the art.
Hydr osi | ati on con talggﬁlksé%(}eg ]%e?tﬁAestpﬂa@{jﬂg\’{%rrﬁula@é%a‘?aﬁc@ﬁwgﬁd e

Mar ci ni ec ( Conpr ahepshuéemﬁnﬁmmdm@kbmeuwrsmw@ﬁdrmmnﬁﬁmﬁ;%ﬂarby Bogdan
Mar ci ni ec, Perganmgp,bress).. Instead of an epoxy ring opening, it is also
possible to prepare an ‘amno polyether silicone useful in the invention by
hydrosilating Both an unsaturated amine such as nethallyl anine, N-allyl-

N-di met hyl ami ne, N-al | Jhe-shpxahbs2ge adﬂatdimbt@malaepra)l\#aﬂl Lydg-Mitmtalyl ani ne and an

unsat ur ated pol ye iul t aneousl y uenti.al l to give a product as
descri bed above, \%\htw}géeenal ﬁmlm > R Of |p8ﬁi°@eg?‘?’8 ‘é“fﬂ Wg‘ SBEEEYY des are
comercial |y avai kdditie, ﬁnndloxmes premrwm@hmmnﬁaulsm&ﬂvdeﬁobm@fﬁ atd . 30 USE

The nodified orgaRgs icultural applications as
adj uvants for pgs??)({: hgﬁ% EAZ%%BTE% /éaﬁ‘iF‘?s%B’qu ‘Qﬁmi%f?f figl pestici de

formul ati on 330t oomqsduﬂamsraedusmmdlpeﬂmde Td’maul&@jmmsdah} ey &k pteligyt A esent
invention is usef ks a co onent in a

her bi ci de for nul atkqegﬁl.sco ?\en& ar ‘;hgn ﬁ%glw%ﬂf?‘b“ &8 B8 thiiolks indHE of the
present inventi ondémt@nmafnablybaweﬂmﬂmmﬁdbﬁ%,%meﬁnap@gétdn@ﬁdﬂes such as,
fungi ci des, insecticides, plant growh regul at ors, acaracides and the Ii ke.

The pesticide fornul aty Qns, FBY, rries ot her formul ations
as are known in the aiF e mostﬁ\{?uno wr\{lbe Hemthwater butmtﬁecaseo

15 crop oil concentrates, oils (mineral, silicone, animal or vegetable oils) will be the
diluents,

When the compositions of the present invention are used in conjunction
with a TSA, the weight ratic of the TSA to the modified organosiloxanes is
20 between 5:95 and 95:5, preferably between 5:95 and 40:60. The blend may be
accomplished by mixing physically the two components prior to use, or by adding
them separately to a spray mixture at the point of use.

When the compositions of the present invention are used in conjunction
25  with nonsilicone surfactants, the weight ratio of the nonsilicone surfactant to the

modified organosiloxane is between 1:99 and 99:1, preferably between 99:1 and
40:60.

The modified organosiloxanes also may be used generally as surface active
30  agents in agueous formulation where there is an acid functionalized component.
The modified organosiloxanes also may be used as surface active agents,
mchiding, but
not limited to, as surfactants, wetting agents and softeners for textiles, flow and

leveling agents in coatings, hair care products, skin care and creams for personal




5 The sil oxanes are added directly to a spray tank along with an acid
functional pesticide, or as part of a pesticide formulation. Wen used as a
tanksi de additive, the siloxane is present at wei ght concentrations between
0.001 % and 5.0% preferably between 0.025% and 0.5~% 12 keBEGQJ0when t he
"nodi fied 10 organosil oxanes are used in a pesticide formulation (In-can),

they are present at weight concentrations that will deliver between 0.001 %
and 5.0%to the final use dilution, preferably between 0.025% and 0.5% of
the final use dilution. It is noted that nost dilutions will be nade with

water, but in the case of 15 crop oil concentrates, oils (mneral,
silicone, ani nmehre@ppliceiib akd MtiGiatis Ygekths, |deteRRpentt @ softtnéii A laamdryhen t he
conpositions of the present invention are used in conjunction wth a TSA,
the wei ght ratiPYfSthe TSA to the nodified organosiloxanes is 20 between
5:95 and 95:5, preferably between 5:95 and 40: 60. The bl end nay be

acconpl i shed by mi XThginpdnyich Balldsyatéd e thavollEangadintitngiitgled 0 use, or by
adding them separately to a spray m xture at the point of use. Wen the
conpositions of the present inventi @K&avIPLBSed in conjunction 25 with
nonsi |l i cone surfactants, the weight ratio of the nonsiliconc surfactant to
t he nodi fi ed or gano¥inlegxalewissintiedted alhpalis 3 miventSdds dre bp welkky atdlaye bet ween

99:1 and 40:6Q. The nodi.fi ed, organosi | oxanes al so .may .be .used generally as
surface active Ue%9 Oqghsnyedelt ﬁtqgecﬁfggﬂ]gr Y4 %{’rlo%eﬁs%b&“é de cgérj%' is an acid
functional i zed conponent. The nodified organosil oxanes al so may be used as
surface active Bgaipisl 1 ncluding, but not limted to, as surfactants,
wetting agents and softeners for textiles, flow and |eveling agents in

coatings, hair garelpentn@ilsxaneki N care and creans for personal 6 2 0 DEC
2004

15 Amino polyether silccanes of the present invention may be prepared by the
hydrosilation of a low molecular weight SiH intermediate with allyl
glycidyl ether and an allyl polyalkyleneoxide. The resulting epoxy
polyether siloxane is then ring-opened with the desired amine to yield the
amino potyether siloxane. The epoxy polyether siloxane symthesis is

20 known in the art as described under manufacture.

Therefore 30 g (0.0834 moles) of such an epoxy, polyether siloxane
(6.7 wt% C;0), 11.4 g (0.1084 moles) diethanolamine and 26.3 g
isopropanol were weighed into a 250mL 4 neck round bottom flask,

25 equipped with a heating mantle, mechanical stirrer, thermometer and reflux
condenser containing a nitrogen by-pass. The mixture was heated to 80°C
and catalyzed with 0.09¢ of titanium IV butoxide and maintained at this
temperature for a total 9 hours. The mixture was cooled to 55°C and 0.4
ml. of distilled water was added to deactivate the catalyst, while stirring for

30 1 hour. The mixie was then filtered and stripped on a rotary evaporator
for 1.5 bours at ~ 1 mm Hg pressure to yield an amber colored liquid with a
viscosity of 670 cps (Brookfield LV-3, 100 rpm). The product is listed in
Table 1 as SIL-3. Other compositions of amino, polyether siloxanes may
be prepared according to this procedure. Table 1 provides a description of

35 additional amino, polyether siloxanes used herein as illustrative examples.



care applications and anti-static agents, detergents and softeners for

| aundry products. 5 The invention is illustrated by the fpll DAL 04
non-limting exanpl es. EXAMPLES Unl ess ot herwi se indicated, all parts and
percentages are by weight, and are based on the weight at the particular
stage of the processing being described. 10 Exanple 1 a. Invention Sil oxanes
15 Am no polyether silt canes of the presentapgyventi on may be prepared by
the hydrosilation of a | ow nol ecul ar,. wei %Ft_SiH internediate with allyl
glycidyl ether and an allyl pol yaPRIRtERSE Mogified firganasiioprnesng epoxy

pol yet her siloxane is then ring-opened with the desired amne to yield the
am no pol yet her siloxane. The epoxy pol yether siloxane synthesis is 20 known
inthe art as descri begntimmder nEnufatture Theigisse 50 g (0.0834 noles) of
such an epoxy, polyeth _Isi I oxafg &6 7 W% C20), 11.4 g gco 1084 not es)

di et hanol ami ne and 26.39 isoptdpaldl wer eQieFReHGHEHCEs0M. 4 neck
round bottom fl asK[CHaOBGIi pped with a heating mantle, nechanical stirrer,

t hernoneter and reflux condenser containing a nitrogen by-pass, The m xture
was heated to 80C and catal yzed with 0.09g ﬁfcﬂ{iﬁ@é@ﬁ?‘hﬂiﬁ&bbut oxi de and

mai ntained at this teSiper at ure0.fdr 035t ot al Q& dyeHEH,CEROHHEXKL Ure was cool ed
to 55C and 0.4, nk[g%h§ tilled water was added to dzeactivate the catal yst,
while stirring for ur. The mxture was then filtered and stripped on
a rotary evaporator for 1.5 hours at - 1 ntzn:m@‘f'@ eyt o yield an anber
colored liquid with a gyiscosity, of 6§70 cps (Brooktield LV-3, 100 rpm. The
product is listed in %%Eﬁse 1 a%GSI I}g3 oz@“&&v%&@ﬁ&%@cﬁr ami no,

pol yet her si | oxan®§CAhQH].

Z = G3HgO(C2H40)5CH;
15

b. Comparative Silicone Based Surfactants:

Table 2 describes the comparative silicone based surfactants. These
materials were prepared by standard hydrosilation of the corresponding

20 hydridosiloxane and allyl polyalkyleneoxide, and are of the general
structure:

MesSiO[Me;Si0},[MeSi(Z)0],SiMe;

25 It is important to note here that SIL-B is prepared from the same
hydridosiloxane intermediate as the examples of the present invention listed
in Table 1. The key difference is that SIL-B is anly modified with allyl
polyalkyleneoxide (Same 8 EO intermediate used in SXL-1-3), but does not
contain the amine functionality found in the modified organosiloxane

30 compositions of the present invention.




be prepared according to this procedure. Table 1 provides a description of |
35 additional am no, polyether siloxanes used herein as illustrative
exanples. 7 2 0 DEC 2004 Table 1 Description of Mdified O ganosil oxanes 5

10 I nventionXYDescri tion p SIL-1 1.30.6Q = C31GOCH2CH(gzgy#%%£2m§2H4CH]2 Z

= C31-160 (C2H4O e CH3 SIL-2 0.950.95Q = C3H60CH2CH( OH) OH 2 z =
C3H60( C2H40) 8 CH3 SI L-30.61. 3Q = C3H6OCH2CH( OH) CH2- N C2H40H 2 Z =

C3H6Q( C2H40) 8CH3 15 b. Conparative Silicone Based Surfactants: Table 2
descri bes the conparative silicone based surfactants. These materials were
prepared by standard hydrosilation of the corresponding 20 hydri dosil oxane
and al lyl polyal kyl eneoxi de, and are of the general structure:

Table-2 Comparative Silicone Based Surfacttants
Reference X
SIL-A 0
SIL-B 0

Y Description
1 Z = C3Hg0 (C;H,O)gH
1.9 Z= C3H50 (C2H40)3CH3

10 c. Comparative Nonsilocone Surfactants:
Table 3 provides descriptions of typical, comparative, nonsilicone

surfactants.

Table 3 ~Description of Comparative Conventional Nonsilicone Surfactants
15
Reference Moles EO Remarks
OPE i0 Octylphenol ethoxylate (TRITON® X-100¢) (Unuon
Carbide Corp., Danbury, CT)

TAE

,_.
t2
_]
9,
2
)
3]
3
147
@M
ia
]

vulata M iteamina 410 (CIT
LO e HH A ARl VY Adaadunt iy el

20 Witco
Corporation, Greenwich, CT)

Example 2

25 This example demonstrates the utility of the modified organosilicone
composition of the present invention as surfactants and spreading agents. Surface
tension was measured using a Cahn microbalance, with a sand blasted platinum
biade as the sensor. Solutions of the various compuients were prepared at 0.1 wt
% in 0.005M NaCl water (deionized), as an equilibrium aid.

30

Aqueous solutions of these unique compositions provide a significant
reduction in surface tension relative to conventional surfactants. Also the amine

moiety, contained in the compositions of this present invention, does not detract



Me3Si O Me2Si Q 4MeSi (2) ,SiMe3 25 It is inportant to note here that SIL-B
is prepared fromthe sanme hydridosiloxane internedi ate as the exanpl es of
the present invention listed in Table 1. The key di ffererzcge ['gLsC tzgﬁl‘t SIL-B
is only nodified with allyl polyal kyl eneoxi de (Same 8 EO’i nternedfl ate used
in SIL-1-3), but does not Contain the amno functionality found in the

nodi fi ed or ganosi fromaiesudcexan fivicinngssaiatdd G tH-asient wisiy:aht i on. 8 2 0 DEC
2004 Tabl e-2 Conpayative ,Sil,icone Bas Suyrfacttants 5 Reference XY
Description SIL-A Wla\{?@l"él%ﬁég“’(’@ﬂﬁ%}%% SIL-B 0 L9 Z = C3H60 (C2H40) 8CH3
10 c¢c. Conparative Nonsilocone Surfactants: Table 3 provides descriptions of

typical, conparative, nonsilicone surfactants. Table 3 -Description of
Conpar ati ve Convent i on%f aﬁﬁﬁé"l"‘f?“&%ﬁﬁ“’é@ﬁf‘i‘p& ¥ O mdppletnf syiastanb| es EO

Remar ks OPE 105 Cc botbtjh @ntol an @temxfka(Osy staT®eGhife on XihO031 1h&NB ko gar bi de

Cor p., Danbury, i JAE 17. Tal | ow am ne et hoxyl ate(Wteam ne 412) (CK 20
Wtco Corporati OS,E %WW?%‘F?@W%%“?@SWPQ dhasabytion dapenrlied at es t he

utility of the noditheesitangrpRsit oeaPRle AEPIERATIdRBEAE vEiBe PPESER; | Nvention
as surfactants anti SRI eadi.nqg a e.rtlgs., Sur f.ace )
water that was crlgm1 with a Millipore filtration system was used to

prepare the surfactant solutions.
10
The compositions of the present invention, and STL-A and SIL-B, provide
enhanced spreading relative to conventional surfactants, OPE and TAE. However,
the added amine functionality, contained in the compositions of this present
invention, unexpectedly gives an improvement in the spreading properties, when

15 compared to SIL-B, which is the corresponding non-amine containing siloxane
surfactant (Table 4).

20
Table 4 —-Comparison of Aqueous Surface Tension Properties
Surface Tension Spread Diameter (mm)
Surfactant (mN/m, 0.1 wt%) 0.1 wi% 0.2 wt%
25 SIL-1 22 27 46
SIL-2 _ 22 K| 46
SIL-3 21 32 48
SIL-A 21 51 59
30 SIL-B 23 16 25
OPE 29 nd 10
TAE 38 nd 8

[y

10



tensi on was neasured using a Cahn m crobal ance, with a sand bl asted pl ati num
bl ade as the sensor. Solutions of the various conponents were prepared at
0.1 w %in 0.005M NaCl water (deionized), as an equili bébum;éuﬁ] 30
Aqueous sol utions of these unique conpositions provide a i &
reduction in surface tension relative to conventional surfactants. Al so the
am ne noiety, contained in the conpositions of this present invention, does
not detract 9 2 0 DEC 2004 fromthe surface tension | owering associated with
traditional trisiloxane alkoxylates (Sil-A), as shown in Table 4. Spreading
was determ ned by applying a 10 nL droplet of surfactant 5 solution onto an
acetate film (Crystal Cear VVite on Film USI Inc., Brandford, CT) and
measuring the spreag i anet.er, %% seconds. The sol ution was applied
with an automatic*p BgF?Em?ﬂlﬁ PdtZ4Fopl ets of reproducible vol ure.

Dei oni zed wat gr b. haﬁrfa@a&néxwﬁﬂwﬂ ﬂ‘?ﬂth'HCGthhMo}oﬁ oﬁCerJisitﬂvlﬁﬁﬁﬁlvﬁiici;t ration f
systemwas used to urfactant solutions. 10 The conpositions o
t he present i nventi 8 ﬁﬁ&ﬁ ?%$£ﬁﬁ?and SIL-B, provide enhanced spreading

rel ative to xonventi ortalSpest diasdiant distilPmand4hAE. However, the added am ne
functionality, contained in the conpositions of this present invention,
unexpectedly gives an inprovenent in the spreading properties, when 15
conpared to S| LEfEmpM3 ch is the correspondi ng non-ami ne containi ng sil oxane
surfactant (Table 4). 20 25 30 Table 4 -Conpari son of Aqueous Surface
Tensi on Properties

This example demonstrates the ability of the compositions of the present
10 invention to overcome the antagonism associated, with trisiloxane ethoxylates

(i.e. SIL-A), on the efficacy of glyphosate, for control of grasses.

Barnyardgrass (Echinochloa crus-galli) 10 cm in height were treated with 0.75
wi% (a.i.) glyphosate, isopropylamine salt (Monsanto), cither alone, or plus a spray
15 adjuvant (0.05 and 0.1 wt% respectively). The spray was applied at 100 L/ha using
a T-Jet 8002E nozzle. The plants were subjected to simulated rainfall (2.5 cm), 2 h

after herbicide application, to determine the rainfastening ability of the adjuvants.
Plants were evaluated at week 1 and 2 weeks after treatment, by visual observation,
..... o5 0 me

relaitve io the uitreated check. A score of

20  of 100 indicates total control (burndown, with no regrowth).

ans 1o piant injury, whi

The effect of adjuvant, on barnyardgrass control by glyphosate
isopropylamine salt (IPA), is shown in Table 5. Herbicide effects become more
obvious at 1 week after treatment (WAT) with the compositions of the present

25  invention, while the standard TSA (SIL-A) is no more effective than herbicide
alone (Treatment 9). At 2 WAT the herbicide applications with SIL-1, SIL-2 and
SIL.-3 were significantly more effective than those with SIL-A or herbicide alone.

11




Surface TensionSpread D aneter (my) Surfactant(mNlm 0.1 wt%0.1 w%.2 w%
SM 1222746 Sl L-2223146 Sl L-3213248 Sl |rA215159 SIL-B231625 OPE29nd10
TAE38nd8 None (b)72 10 2 0 DEC 2004 a. Surface tension indgﬁv at 25C. b.
Surface tension of water from CRC Handbook of Chem stry a Pﬁbgiﬂﬂﬁ 63
Edition, 1982-1983. 5 * Spread dianeter of distilled water = 4mm Exanple 3 |
This exanpl e denonstrates the ability of the conpositions of the present 10
i nvention to overconme the antagoni sm associated, with trisil oxane

et hoxylates (i.e. SIL-A), on the efficacy of glyphosate, for control of
grasses. Barnyardgrass (Echinochloa cues-galli)l0 cmin height were treated
wth 0.75 W% (a.i.) glyphosate, isopropylamne salt (Mnsanto), either

al one, or plus a spray 15 adjuvant (0.05 and 0.1 wt % respectively). The
spray was applsed at 100 L/ ha using a T-Jet 8002E nozzle. The plants were
subjected to sinul gted rainfall o 2 h after herbicide application,
to determine the r%i“h'l"ésﬁf@ﬁf ?fg*dawm o8,/ Glyphesate-TR4jEfficary en Bamiyardgraswer e

eval uated at week 1 and 2 weeks after treatnent, by visual observation,

Wit% Percent Control
Treatment Adjuvant Adjuvant 1 WAT 2 WAT
10 1 SIL-1 0.1 20.0a 83.75a
2 SIL-1 0.05 71.3a 72.5a
3 SIL-2 0.1 76.3a 80.0a
4 SIL-2 0.05 58.5b 81.25a
5 SIL-3 0.1 38.8¢ 73.75a
15 6 SIL-3 0.05 12.54 40.0b
7 SIL-A 0.1 6.8d 12.5¢
8 SIL-A 0.05 15.0d 21.25¢
9 None ¢ None 7.5d 18.75¢c
10 Untreated -- Oe 0d
20
{1} Within columns, velues with the same letter are not significantly differt-:m according to
Duncan’s Multiple Range Test; p=0.05.
(2) Treatment 9 = glyphosate-TPA without adjuvant.
25 The above examples and disclosure are intended o be illustrative and not

exhaustive. These examples and description will suggest many variations and
alternatives to one of ordinary skill in this art. All these alternatives and
variations are intended to be included within the scope of the attached claims.
Those familiar with the art may recognize other equivalents to the specific

30 embodiments deseribed herein which equivalents are also intended to be

encompassed by the claims attached hereto.

All published documents, inctuding all US patent documents, mentioned
anywhere in this application are hereby expressly incorporated herein by



relative to the untreated check. A score of 0 neans no plant injury, while a
score 20 of 100 indicates total control (burndown, wth no regrowh). The

ef fect of adjuvant, on barnyardgrass control by gl yphosate isopropylam ne
salt (IPA), is shown in Table 5. Herbicide effects become ol DEGRHbus at |
week after treatnment (WAT) with the conpositions of the present 25

i nvention, while the standard TSA (SWA) is no nore effective than herbicide
alone (Treatnent 9). At 2 WAT the herbicide applications with SIL-1, SIL-2
and SIL-3 were significantly nore effective than those with SIL-A or

herbi cide alone. 11 2 0 DEC 2004 5 20 Table-5 Effect of Adjuvant on

A yphosat e- | PA Ef fefeeaey inalieid3atinyariag ko@adivy faRat fphdatiéhéntibned’ ) Tr eat nent

Adj uvant Adj uvant | WAT2 WAT. 1SI1-10. 18?. 83. 75a 2SI L-10.0571. 3a72. 5a

3SI L- 20. 176. 3a80. HYASF [ Bi5 2pisyfion gerplsg Bercbypreayy pepgpogtehioepiby

6SI L- 30. 0512. 5d40refenéSinlthetCafiety8d12. 5¢ 8SI L- A0. 0515. Gd21. 25¢ 9None

(2) None7.5d18. 75¢c 10Untreated- -0CeQd (1)Wthin colums, values wth the sane
letter are not significantly different according to Duncan's Miltiple Range
Test; p=A5. {2)Treatnent 9 = gl yphosate-1PA w thout adjuvant.

10

15

20

25

30
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25 The above exanples and disclosure are intended to be illustrative and not

exhaustive. These exanples and description will suggest nmany variations and
alternatives to one of ordinary skill in this ark. Al these ?Iﬂﬂ%at'pq' S
and variations are intended to be included within the scope of t :; ached

claims. Those famliar wth the an nmay recogni ze ot her equivalents to the
speci fi c 0lambodi nents descri bed herein which equivalents are al so intended
to be enconpassed by the clains attached hereto. All published docunents,
including all US patent docunments, nentioned anywhere in this application
are her eby] exprggsmyodifieRtaapadigg herein by 12 1 2 0 DEC 2004 reference in
their entirety. Any copending patent applications, nentioned anywhere in
this applicati o aaraming polypibersipxangefabe folloviag fosmuld ed herein by reference
in their entirety 5 10 15 20 25 30 13 2 0 DEC 2004 Cains 1. A conposition
conprising a) an am no pol yether siloxane of the follow ng fornul a:

b t0 2 o is o 0 ala g e e s "ot~
where d is 0 to 2; e is > 0 and < 4; £ > 0 and <4; g is 2 if the siloxane is not
cyclic or zero if the siloxane is cyclic; d+etf+g < 6; Z = CnHznO(CaHZBO)wR';
n=2to4; a=2-4; w=1 to 30 R is hydrogen, or a hydrocarbon radical
between 1 and 4 carbon atoms; Q is BO}RN(R?); or BOO)R’N'(R*);; Bis a
divalent bridging group of C; to Cq; R? is a divalent organic group containing
2 to 8 carbons, each optionally OH substituted; j is 0 or 1; R? is hydrogen, an
amino alkyl of one to four carbons, an alkyl of 2 to 4 carbon atoms which may
have hydroxy substitutions thereon, or a polyether of the general structure
—~(CaH2,0)%R?; each a is 2 to 4; each b is 2 to 30; the R* groups independently
are hydrogen or a hydrocarbon group of 1 to 4 carbons; and P is Q or,
provided f is not 0, methyl; and
b) a pesticide.

2. A composition as in claim 1 wherein the pesticide is an acid functional
pesticide.
3. A composition as in any of claims 1 or 2 further comprising a trisiloxane

alkoxylate of the formula:

R*Me,SiO[MeSi(G)O):SiMe:R’
wherein x = 0 0 2; G = CaH230(C2H40){(C3Hs0)wR®% n = 2 t0 4; t = 3 10 20;
w = 0 to 8; R® is hydrogen, acetyl or a hydrocarbon radical between 1 to 4

carbon atoms; and R’is G, or an alkyl of one to four carbons.

4. A composition as in claim 3 wherein the weight basis ratio of the trisiloxane

alkoxylate to the component a) is between 5:95 and 95:5.

14




cyclic or zero if the siloxane is cyclic; d+etf+g < 6; Z =
CnH2nQ(CaH2aOw, R ; n =2 to 4;, a = 2-4; w=11to 30; R is hydrogen, or a
hydrocarbon radical between 1 and 4 carbon atoms; Qis B(Q JRBECRENE or
B(OjR2ZN+(R3)3; Bis a divalent bridging group of C, to C6; R2 is a

di val ent organic group, containing 2 to 8, carbons, each optionally OH
substituted; j A<ompepition ar3n;anyhyrayiews Alaim pddisienally SPRPYISIBE agMMIQMEC f our
carbons, an al faQtfantZ to 4 carbon atons which may have hydroxy
substitutions thereon, or a polyether of the general structure

-(CaH2aO bR4; each a is 2 to 4; each bis 2 to 30; the R4 groups

i ndependently are hydrogen or a hydrocarbon gro_up, of 1 to 4 carbons; and P
is Qor, &rovide®Mposionss 0 anyeprgyious glampywhereigeis; the @aup Z there Bndosi ti on

as inclaiml i.n ti.cide, i ct.i I iclide. 3. A
conposi tion as%ﬁﬁgﬁyoﬁ)? ﬂl&lﬁ) egjl%n%%fgowi@ ﬁ&?f‘&%‘? chﬂr%p%#gpﬁgbugq ?I?e%sﬂlggane

al koxyl ate of tdreupsornul a: RS Me2Si U MSi (G Q YSi Me2R5 wherein x = 0 to 2; G
= CnH2nO( C2H40) h(C3HB0)w, R6; n = 2 to 4; t = 3 to 20; w=01to 8 R6is
hydr ogen, acetyl or a hydrocarbon radical between 1 to 4 carbon atons; and

wherein tht e SrorpsishrS et Moyt ARy iftnef SOFPSHE4 Blon el 1 3
conponent a) i sdihehtveen 5:95 and 95:5. 14 2 0 DEC 2004 5. A conposition as
in any previous claimadditionally conprising a nonionic surfactant. 6. A

conposition as in any previous claimwherein in the group Z there is a
o aupss ofg et NYA 2BRpBRILORT aVr! Haifll ? WheftNfe Gi3:BGe AP/ poseht il BREMANLA®
of from 0.001% to 5.0% by weight.

9. A composition as in any previous claim where the pesticide is selected from
the group consisting of: growth regulators, photosynthesis inhibitors, pigment
inhibitors, mitotic disrupters, lipid biosynthesis inhibitors, cell wall inhibitors,

and cell membrane disrupters.

10. A composition as in any previous claim 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, pendimethalim, prodiamine, trifluralin, glyphosate,
sulfonylureas, imidazolinones, clethodim, diclofop-methyl, fenoxapropethyl,
fluazifop-p-butyl, haloxyfop-methyl, quizalofop, sethoxydim, dichiobenil,

isoxaben, and bipyridylium compounds.

11. A composition formed by mixing at least two components:

a) an amino polyether siloxane of the following formula:

[012Me38101214[012MeSi(Z)0112]e[012MeSi(Q)012]{O125iMe:Pl,

15




7. A conposition as in any previous claimfurther conprising a water or oil
diluent. 8. A conposition as in claim7 where the siloxane a) is present at
a concentration of fromO0.00 1%to 5.0%by weight. 9. A conpdkilflo@gHs in
any previous claimwhere the pesticide is selected from the group
consisting of. growh regul ators, photosynthesis inhihitors, pignment
i nhi bi tors, m tweare dds 9rtapks &ris > G ad § s mdhed; g 5 RHfH}et%lP§;Eﬂec'é|n|°twa| |
inhibitors, a 3 | S rS A ot | Soh R lany
previous. of ai mitds o 3P R de Rk Bhdtelaretye & 2P B T ROMR Ty g oup
(t:)onsi sting gf . rghcemm(yt; acediy vaei o 3ph&Adxhydropanicrni hydrocaison pidiabxy
utyric acids, benzoic acids, triazines and s-trjazines, tituted ureas,
uracils, bent aZ¥iveesiek ardift SATRN afAIRS; £ 1 %(O)%Nﬁﬂéapbﬁg(ﬁijw%&%&aéé a
amtrole, clonmgg | d r [.3gDNe, 1:0510)t L i ropalin,
oryzalin, penmg¥§%|4A$fd&%§ﬁ%%P§é?$ tkt P’?I?I ﬁ?da?ligér‘\l?ﬁtg(frg%%ggdtﬁgfmmahﬁﬂg
fsijl fon]}/I ur eaE, pi 1|fﬂ Siﬁatlbbhﬂ](cmﬂﬁopttdr?efliﬂﬁﬂ-l sabsdiuddyf 60 wet hRP js Fyehogempawopet hyl
uazi f op- p- butyl, hal oxyfop-nethyl, quizal of gp, sethoxydi m di chl obenil,
i soxaben, and BAMyReialyl Péﬁﬁlecf@rfﬂﬁﬁﬁ?éi@nssl@ alhyldﬁ%p‘@ﬁ ¢y %temﬁé&m@ymﬁy Xi ng at

ormrar (01 Tonsu ey ) s ARG RYUTIET e AN sl gl v
1{ O1, 2Si Me2P] g -46,B,,0)BECeRA0Wis @herde eachi 15 is02 too3®;theR groups amigpenttenfl 0 and
<4, gis 2 if the siloxane is not cyclic or zero if the silﬁxi%n is cyclic;

d+e+f+g < 6; Zz e dyyrpagen R doypisRarbon greup of ol 4o 4, carbongy . ang ®T30; R is
hydr ogen, or a r radical  sbetween 1 and 4 carbon atons; Qis
B(O ) RZN(R3) 2 ogr}xég%?ﬁw&éwge??s a divalent bridging group of Cl to
C6; R2 is a divalent organic group containing 2 to 8 carbons, each

optionally OH substituted; j is 0 or 1; R3 is hydrogen, an
P Y b) an acid functlorfal component. y g

12. A composition as in claim 11 further comprising water.

13. A process for wetting a surface comprising applying a composition as in claim

12 to the substrate.

14. A process for treating plants comprising applying to plants a superspreading
composition comprising
(a) an amino polyether siloxane of the formula:
[012Me38101,2]4d[012MeSi(2)042][012MeSH(Q)O12]dO12.SiMe;Pl,

where dis 0 to 2, eis > 0 and < 4; f > 0 and < 4; g is 2 if the siloxane is not
cyclic or zero if the siloxane is cyclic; dte+f+g <6; Z = C,,HgnO(CaHg.,O)ka;
n=2tod;a=2-4, w=1 to 30; R! is hydrogen, or a hydrocarbon radical
between 1 and 4 carbon atoms; Q is B(O}R*’N(R?), or BO)}R*N"(R%);; B is a
divalent bridging group of C, to Cg; R? is a divalent organic group containing
2 to 8 carbons, each optionally OH substituted; j is 0 or 1; R? is hydrogen, an
amino alkyl of one to four carbons, an alkyl of 2 to 4 carbon atoms which may
have hydroxy substitutions thereon, or a polyether of the general structure

—(CﬂHgﬂO)bR4; each a is 2 to 4; each b is 2 to 30; the R* groups independently

16



am no al kyl of one to four carbons, an alkyl of 2 to 4 carbon atons which
may have hydroxy substitutions thereon, or a pol yether of the general
structure -(CaH2aO) bR4; each ais 2 to 4, each b is 2 to 307 ( BECRAYr oups
i ndependently are hydrogen or a hydrocarbon group of | to 4 carbons; and P
is Qor, provided f is not Q, nethyl; and b) an acid functignal conponent.
12. A conposi t iasf hydragsn rap fhydnocaghon hgrpup diph ite i gaskarsrand1 B 15 Qtocess for
wetting a surface,. i Si Yi.Rg a conposition as in claim 12 to the
substrate. 14. pﬁ‘é@%@ﬁ?ﬁ%@%@@%t&%g pl ants conprising applying to plants a
superspreadi ng conposition conprising (a) an am no pol yether sil oxane of
the formula: [O o

1nMe2Si 0112] d[ db) 2mesticide) 01/ 2] e[ OL/ 2MeSi (Q O1/ 2] 1{ O112Si Me2P] g where d is O
to 2, eis >0and < 4; f >0 and < 4; gis 2 if the siloxane is not «cyclic
or zero if the siloxane is cyclic; d+e+f+g < 6; Z = C' Her CaH2aO WR1l; n

= 2 to 4, B.= 2Afamincpdlyéther3oxdit dfshefptioeygnforrilaa hydr ocar bon radi cal
between 1 and 4 carbon atons; Qis B(O)RZN(R3)2 or B(O 3RRN+(R3)3; Bis a
di val ent bridging group of Cl1 to C6; R2 is a divalent organic group

S hyarogen, an o AGeRe 0B ARLIOASHER0 AR eGh 5 0 & T

carbon atons which may have hydroxy substitutions thereon, or a polyether
of the general structure -(C,,HaObR4; each a s 2 4. each pis 2 to

30; the R4 groupber ddefeindsrtisy G end<d: Bec) 2ub % 4eds I?;igﬂk?_g%'ﬁxé’i‘e i not
methyl - and (bySRigerfrrbihe BbRaRT I o 7 B BLAERLOIRTC ) i ng
formul a: n=2to4;a=2-4 w=1to 30; R! is hydrogen, or a hydrocarbon radical
between 1 and 4 carbon atoms; Q is B(O)R?N(R?); or BO)R’N'(R*);; Bis a
divalent bridging group of C; to Cs; R? is a hydroxy alkylene group containing
2 to 8 carbons; j is 0 or 1; R? is hydrogen, an amino alky!l of one to four
carbons, an alkyl of 2 to 4 carbon atoms which may have hydroxy
substitutions thereon, or a polyether of the general structure —(CaHzaO)bR4;
each a is 2 to 4; each b is 2 to 30; the R* groups independently are hydrogen or

an group of 1 to 4 carbons.

16. A siloxane as in claim 15 wherein Q is B(O}R’N(R’),.

17. The invention of any claims 1, 11, 14 or 15 wherein where dis0to 2; e is > 0
to 2; fis> 0 to 2; a is from 2 to 3; B is a divalent bridging group of C; to Cq;
and R? is a divalent organic group containing 3 to 4 carbons.

18. The invention of claim 17 wherein n is 3; a is 2; w is about 8; and R'isH.

19.  The invention of claim 17 wherein R? is a hydroxy alkylene group; j is 1; and

the R? groups are independently hydrogen, methyl, ethyl, hydroxyethel or
hydroxy propyl.
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[0112Me2Si A r2] d[ OLlr2MeSi (Z2) A rz]e[ G j2MeSi (Q 0ir2] 1{O1/ 2Si Me2QJ g where d
is Oto 2, eis>0and <4; f? 0 and <4; gis 2 if the siloxalzeﬂi[fE@%ﬂl'
cyclic or zero if the siloxane is cyclic; d+e+f+g < 6; Z =
CnH2nQ(CaH2ZaOWR' ; n = 2 to 4; a = 2-4; w=11to 30; R is hydrogen, or a
hydrocarbon radical between 1 and 4 carbon atoms; Qis B(OjR2N(R3)2 or
B( O ) R2N+(3%) 3; The ingentiongificdaiont8 whergii Rgisg kdsoror alkcylene grogp; j ivd: jand 5

hydr oxy al kyl e 0 t ai.ni b 1) o . S

hydr ogen, an a:}lﬁ%gﬁ agﬁoyﬁ’go%gdﬂaee%g %def%l&&)%Eéﬁéb%{éﬁiyé,ne%l?k%ﬂ%qxggmﬁ 05. car bon
atonms whi ch mayhyd: aggﬁﬂpxy substitutions thereon, or a polyether of the
gener al structurea%? 2a0)bR4; each ais 2 to 4, each bis 2 to 30; the R4
groups i ndependently are hydrogen or an group of 1 to 4 carbons. 16. A
siloxane as in claim15 wherein Qis B(OJR2N(R3)2. 17. The invention of any
claims 1, 11, 14 or 15 wherein where d is Oto 2; eis >0 to 2; f is >0
to 2, ais from2 to 3; Bis a divalent bridging group of C3to &4; and R2
is a divalent organic group containing 3 to 4 carbons. 18. The invention of
claiml17 wherein nis 3; ais 2; wis about 8 and R is H 19. The
invention of claim17 wherein R2 is a hydroxy al kyl ene group; j is 1; and
the R3 groups are independently hydrogen, nethyl, ethyl, hydroxyethel or
hydroxy propyl. 17 2 0 DEC 2004 20. The invention of claim 18 wherein R2 is
a hydroxy al kyl ene group; j is 1; and the R3 groups are independently
hydrogen, nethyl, ethyl, hydroxyethyl or hydroxy propyl. 18
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