; €3eo0W RRS$TLUVEAWIWI VSWO 01/ 89299 PCT/ USOL/ 1i 911 5 ORGANCSI LOXANE
CONTAI NI NG MODI FI ED GROUPS | N AGRI CULTURAL COWPCSI TI ONS Background of the

I nventi onydPyMavyy herbicides require the addition of an adjivadti ket he
spray m xture to provide wetting and spreadi nﬁ&on foliar surfaces. a)ften

that adjuvant is a surfactant, whi “‘m\mm\m\mmm ma variety of functions,
such as increasing spray dropl et rn ifficult to wet |eaf
surfaces, or to provide penetration of stsweoxherbi ci de into the plant
cuticle. These adjuvants are. provided either as a tankside 15 additive or
used as a conponent in herbicide fornmul ati ons. Gaskin, et at, Pestic. Sci.

1993, 38, 18%-192, doRGANOSIEGXANE CONTAINING MOMPEES dXOYPSIRS (TSE),
such as Silwet L-77 surfactanihd@lpRsLIcoMPORITEIONSOr p. of G eenw ch,
CT), can antagoni ze cuticul ar penetraiton of a erpbicide into grasses,

when conpared t gicRerdaglr tecdfvaltione: The term antagonismis used to
indicate that the treatnment of herbicide plus adjuvant is |ess effective

t han the conpparative el " ri I Ci .
1003, 38, 279-273. _pﬁ?@? Befthifes et FI%%%‘E%%&SH% e Sﬁfﬁﬁgg{gm’?&é’e W
per f or mance r el grovwide wetting yphpradiag eh flier sunfatdse OfenthadhdjofanPani cum

maxar nunt Jacgq. . ir, 1 9, 424-30.  di.scusses the
physi cal proper ts?@é’%’%nﬁ,ﬁ%lg%%% Igﬁgl%ggv?{gve%%%%snﬂéﬁ [TS3EATRE SRIPX act ant s.
These sil oxanes dosmethasgibnan diffienlt @aedt laansuwfacashdbrad pravidepehetraxich 6f e
tarisiloxane w th_.an al kanol am n such as N-net hyl et hangl al ni ne, ., whi ch was
further reacted h\f/fbt‘?’ldeam%ﬂﬁgﬁl ﬁ{’lf)' l‘rﬁ??%a UVADLY G BY’;‘}e‘gﬂﬁﬂeé?ﬁaa SidSat r of f
et al, EP 925166Ga8itiveesgsei kescdniineiften Birbicidt fmuktiosuat ernary trisil oxanes
to enhance the efficacy of glyphosate on vel vetlea, a broadl eaf weed.

Henni ng, et al, (DE 4318S37) _ describes cationic siloxany|l nodified

pol yhydroxy 35 hydr olBeliBret eh Pestif 5eHa3. d8el Hol92udamappiraicdhgiomgr ot ect i on
agent s These cQRANRCScRRSIARTHIRI N AN R PRI ARERIN itk L0 10
pent ose and/ or hexose units, ifled wih a guat er nary “anmoni um gr oup, and
a sil oxane noi et¥itco Corpiire@8adn O tanagdgoh® ttidabr genegmtied of aUS 3389160

descri bes am,no di.fi1ed sil oxane all oxvl ate ere.theamno functionality
appears as. e tEHIGHE e S 3% Sl F bR be R MR T Bt e

si | oxane group. iPedetdceindizaienhdt/fhe 2@ RBlofthetbididrgdes aljnvant iniedd dffeetvesi | oxanes
wherein the 10 H]ﬂtﬁ S boﬂgndh%.a etg%r bond to the sil oxane backbone
~wherein the am e ES CPRPFRPFORRICE AW Nt to the backbone. Summary of
the Invention It has now been di scovered that an organosil oxane copol yner
cont ai ni ng separ at e tSandirRl ez of, (RLNEBN19BIBE) 07T, published thach TSE

pol yet her-caont ai ni ng functi onal 15 groups are useful as adjuvants and

addi tives f&® applasedzedslwhpratepa@rpance addive tyelyphnsnte plong jigh efd

or ganosi | oxanes @L{c&m&uk@éﬁs SARY hepbhandod o 4 soaKenkiana

trisiloxane al koxyl at es Bl 'en gse rodi fi ed or ganosi | oxanes
wi th TSAs provi dhysical arpedienvend syntheps offper¢licesondasildikdrfe soxfhatantn Mese

siloxanes are based on the reaction of chloro propyl modified trisiloxane with an

alkanolamine, such as N-methylethanolamine, which was further reacted with a

30 halide to make a quaternary surfactant.

Petroff, 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 ammonium group, and a siloxane moiety.

T
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20 plant surfaces. Additionally the nodified organosil oxanes of this

i nvention may be 25 30 bl ended with conventional organic surfactants, as
emul si fiep$ o1osiger sants, coadjuvants or cosurfactants. Deidid&q15011
Description of the Invention The nodified organosil oxanes are useful as
adj uvants for herbicide applications. Mdified O ganosil oxanes: The

nodi fi ed organosil oxanes of the present invention preferably are 35 am no
pol yet her sil oxanes &eil, kraddJ$ BES%G@dagﬁbegmﬁroahocﬁﬁdfdﬁiﬂloaane[amﬁ%@& Om-a

LO r~MeSi (Z) Ov2j eLOnaMeSi OnzSi Me ’leedISO 2, a s >0
and < 4, pref eré’gﬁ tge Bmf"g%“"t‘fal‘ ltbap&’ﬁﬁsﬁs“gw%éﬂa EP%R%‘?Q‘SI"‘ YE“?P"?‘B* 2; is
2 if the Si | oxamﬁblét? opRbsie\d dilexae cfp0 1 f the siloxane is 2 WO 01/ 89299
PCT/ USOL/ 15911 cyclic; d+e+f+g < 6; Z = C'H2"Q(CaH2a0) WR~; n= 2 to 4,
preferably 3% a = 2-4, preferably 2; w=1 to 30; R is hydrogen, or a
hydrocarbon radi cal P%M@&US%Q%%I‘aﬁElQ%a%hRﬁﬁ@dnﬁéd-sﬁﬂQ)es@%H@%@ Bis a
di val ent bridging group of Cl to C2, preferab I's a dival ent
organi c group camininbedbyies eglethcmddﬁﬁle saoweg@khmewgrmﬂw agaRegdMs, each
optionally OH S'ﬁ@%&%n‘iﬂé;& senhiart 8o e BhckbonePr €f €rably 1; R3 is hydrogen, an
amino allyl of one to four carbons, an alkyl of 2 to 4 carbon atons which
may have hydroxy substitutions thereon or a polyether of the general
structure -(l€aH2a0)bRa; each a is 2 to 4, preferably 2 to 3; each bis 2 to
30, preferably 3umomdy of e Is¢cgiiomups | ndependent |y are hydrogen or an group
of 1 to 4 10 carbons; and Pis Qor, provided f is not O, nethyl.
Preferably a is suchiitHaahow b&’n&hécﬁv@edﬁh&tdﬂl’oeg&f)sﬂ%kﬁw o@ﬁayﬁmi ddﬁta(rﬁ@

propyl ene oxide (PO) units and ene oxide ( |ts a =2 and
4. Preferably, Fé}@%{ﬁtﬁ’éﬁﬁ‘% Odﬁ’ﬁl“s) ‘8ﬂ§°"ti‘1ﬁ’é’£@“ﬁ? ggéetﬁ?r 108?1 EO

units, nost 135 @E@ﬁa@h@bﬂs&uﬁé&%ﬁmv&nsﬂ adEﬁR/eMﬂa@%HﬁM§wﬁBlﬂEﬂb&ﬁek0nS such
as crop ail concentrates, there may be nmore PO and BuO units. Wien Z or R3

contain a m xture of oxyal kyl enes,_ the different_ oxyal kyl ene groups may be
arranged in bl ocked OPtPnaNaohe mediisd orgenesiloxanes efthis mvenkonngy g hlended

under stand the \ ative to
the oxypropyl en?ﬁ%&%ﬁﬁg&l%&l@?ﬂﬁ%ﬁdﬁ%ﬂéﬁ@ %ngArsgﬁBgﬁ ﬁg%égﬁﬁgqlﬁﬂe Q groups
_may include pr otorgrabsox s Méti;TSAse)rqwdermh@ccdmcmng propertipsiorodjéficuli towet
attached to bhe :pant[w%gg in the Qgroup, which can occur to the

am nosi |l i con al oxy es under acidic conditions. Al so contenplated herein
.are 25 quaternary versions of Q i. e., where there is a third R3 group on
the nitrogen in Q QAaltlb'ron@llyithahiodnﬁedmggaheﬂmmnﬂthmh&dnﬂmmmrbbenti onal
manner. In eith uch. case, .ot O ted or er arlze Q the group
Q nmay be repr esz’ieﬂlgﬁfmffﬂ’é’e‘?tb%‘frﬁgnﬁ“ﬁf)% AR AF B %EP d SSOLYXANES

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

[01/2Me28i01,2]d [O1/2MGSi(Z)O1/2]e[01/2McSi(Q)01 /2]1{01 /2SiMCzP]g

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

preferably > 0 to 2; g is 2 if the siloxane is not cyclic or zero if the siloxane is



In addition, the conpositions of the present invention optionally may 35

i nclude TSAs of the general fornula: 3 V1' O 01189299 PCT/ USOL/ 1s911
RSMe~Si ~[ Wo1/s6299] XSi MezRS Virherein x = 0 to 2, preferablperlgsogimdin
C~-H?n0( CZHA0)t (C3H60) WR6; n = 2 to 4, preferably 3; t = 3 to 20, preferably
4to 8 w=0to 8, providing that when wis >5 0, (t +w is preferably
bet ween 5 and 12yalR6d+&fhg(d>6;)Qﬁcnmcﬂza(owa& B0 Ac fefepdbly Rdicak, bet ween 1
and 4 carbon ato al k of one to four carbons. The

preferred noni orl?f I'S@P’gxy—el 13I3&]§ 9}"{;9@’ @é‘yflﬁc@?’P%K@QWéIWJIa&flés
where x =1, N =c@bok atonfl; O BO)WCNE),; B%é&v&l’gnt bioihs gllduﬁﬁfvér to PESTI G DES
The corrp05|t| ons of the present invention also optfonally Include
pesticides, esp@&ferbly Cade GuRirte digalantiosgsaicaneu containing Zierfretheds t hat
contain at | 8aslydign§anheHbbfs, cithlobRfly O RBARANAS o 81 iy 107 thelr
salt or ester e tefm 15 pesticide means any conpo dnd usé stroy
pests, e.g., rodenthysrehss, anfamine alkdef onatedoureratbions, deslkyl dfi2ie ¥ cabow e

exarrpl es of pes mted
exampl e, o PeciBRRIAC I A3y ey BURAANGH OGS a0 I
mtotic disrupt estrsqtuﬂer—pﬁldmzm)sﬁ‘\/mtchess Eta@mrdﬁaratdygxo h@b&h lwa;lzltoBﬂhl bitors,
and cell menbrane di The ann i de e

conposi tions of PHOC ﬁ@lﬂ seﬁflRoﬁm%}%Srlfl W%P“yp i‘y&?ﬁp% él‘&%“

enpl oyed. Mioe spdend; bed Pie@Qpt, psovided f@siot 0) H&h@onpounds that can be used
with the conpositions of the invention are: phenoxy acetic acids, phenoxy
propionic acids, phenoxy butyric acids, benzoic acids, triazines and

s-triazines, substitBredeally aassuch thatihete is pmis ghethyeraaxide R net hazol e,

phennedi pham p dﬁ%@oxﬁﬂﬁ@ﬁhﬁsaﬁ&ﬁrﬁmldef@%) ﬁtﬁfgewhéwaéb%aaone 25
dinitroanilines, iso alin,” oryzalin, pendineth alin, prodiam ne,

trifluralin, gl ysfeshiyelor gqnepmhqaaélags, therg lélamppw@rﬁ@ge oI Q phitFelmft

di cl of op- met;hyl f op- met hyl ,

qui zal of op, 1Isaet ﬁéé@gﬂa%pﬁggrﬁ)%dﬁﬁﬁ L‘?“%igaﬁ’gﬁ?“hw y‘%h ag@llo élnl um corrpounds

30 EXCl PI ENTS Tieenceotraes: kiereomay be morerPéZyandrﬁlQmmtSf Httey ZaarlPd comteingrs, e.q.

net hyl soyate, f I C 1, wat er, for
rr?&tu? &%&%ﬂé}f%&g t%@ Ellff%};e% )§Iafsns’ e"ﬁlé érgpﬁsenrm% 3131%‘%%8 S

_ aqueous appl|cat|ons breserva and Xci pi ents
known in the ar thlakebommyddnemamer.nOheickiltbdiimthiefae val mtpdmstanddhe addhmtagdshe

t f ot bl di d water,
Sproadi ng may | bd® ERPEURLOHY PREIAR FBT= 6] 08 bR Idhe, Vi 8 sazoo

PCT/ USQ1/ 1s2b1 afsnakoxife @bupiittbckedich as acetic acid, to protonate the
am ne functionality, thereby increasing water sol ubil i ty. Moreover, other

cosurfactants which do not interfere w th superspreadin may be |ncI uded,
for instance cosurfagf‘aﬁ&%ro\mlf'&aﬁ"ﬂﬂwfg%?aﬁe&%l h‘yd’Yb(? ge&ga o or | ess,

not counting an I neieuUch as
ol d under Che 17 ET e R B o B B B e B o) “and

UCON~'  (Lhuon Cantinasdiconalkosylaps m@xmqmlegondﬂlogmhlsemmﬁ@tpémrgmarﬁj t heir

be f 47 I
use cen be TG Alolly Seg A0 ol 04 R SORAN R ORRRERG. 2
or ganosi | oxanes @fatetrﬂmmzmicaﬂﬁagt bd ave@nplished myn@atmmdmamertlmeexther such

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

o

formula:
B(O)R>N(RY)s.
30
OTHER SOLIXANES
In addition, the compositions of the present invention optionally may
include TSAs of the general formula:
35



hydrosil ati on of a hydridosil oxane with an epoxy internediate, such as
allyl glycidyl ether, vinyl cycl ohexene nonoxide, along with an allyl 15
pol yal kyl\wpaqxy@¢. which may be reacted sequentially, or ggraudiex of the
epoxy and allyl polyallcyleneoxide interniediates. This is followed by ring
opening the epoxide with the appr, opriate am no group. The hydri dosoxanes
described are commercially avai IRiMesSiQieSit)Q)SiMedE as known in the art.
Hydrosilation conditions are within the general conditions taught in

Mar ci ni ec ( Corrﬁ’%’@h@mm%tomptd&nwby)wﬁeanHy,m(ﬁﬁhGthamon,R fofRed4by Bogdan

possi bl o pr LAk 22 A4 BoPreengy 4B HLoRto BuBPumRERL Ruen it ?Lﬁ"by
rl\?/g_rosit |h alti n§ bos (-+an 1slp1$ﬁtfrab1yib¢53dg@rﬂt aﬂllauxhsasd:ﬂ@éN rﬂ;ladek)?l\l_lor a?jr']diiﬁcarﬂ\dnm | yIOI

i met hyl ami ne i e a a e ami ne and an
unsat ur at ed pol W#@ﬂ %F?ﬁ'j i"gln dhi 9 ?“’5/9{1‘5@810%‘?\}% % product as
described abovecabel Ehie preFerkbd nBHi%nid@ﬂb}@ﬁé lkPddyRXARR: ARt IRA§ kG des are
comercially avail abl e and_30 thejr ﬁ .acturg is known in the art. USE

The nodified or §FRESI T bsdmdst rthP ber T 1f MeaBrisdlonMeal applications as
adj uvants for pesticides, wherein the siloxane is applied in a pesticide
formul ation g5 pgsageidigt ural products. The conposition of the present
invention is uséful as a tankside additive, or as a conponent in a
herbicide formulatio S01/ 1s911
conposi tions of the l|¢i)}1rlee&senlt?o qﬁﬁé%%?%ﬂgsaergtelnﬂe\sﬁ%g%{S‘?glﬁ%g @(/fe:?\}:u-éyf or ot her
pesticides, suc meml,de$ uts[gpcmilyiesd ﬁuns@rahzedlcmes;epbmnougddetMOmte@wt kbgir s,
acar aci des and the estl Ci latio

I . S.
oo i s or ot neResebai s BB S biSpk S b R BRI o T ne OB
added directiby testiaidsphicays drgroompbadgisvd oliestroygests| efginodendcids, ﬁmgicldes de, or

as part of a pest e. fornul at.i on ed _as a tankside a t he
siloxane is pr e%‘#ﬁ g\ @‘ﬁf“%ﬁ%’@ﬁw‘?&ﬁB‘??Eﬂf}%st%%lhcaﬁ%G?PW 5& g‘\éf)%
preferably bet %&fbrgn&aﬁﬁﬁe@ﬁéi ovbtoredul @ Y)iphstosyidHRBis idhebites] piginest 10

or ganosi | oxanes  are used i.n a pesticide fornulation (ln-can), they are

present at wei gh‘?m‘?}%@fﬁiof“&@lsﬁ tors, Haid bygsypthests IPWEFOTbé’FWéH irikite1s. 8pchnd 5. 0%
. to the final US%elﬁfnlehauag@ dlsﬁfp?efrse r’ﬁQ'a)thﬁtdf’%é‘dﬁcﬁe Q%ﬁ%y@m cgmﬁofem&ifs ofhe final
use dilution. It 1s noted that nost dilutions wl made with water, but
in the case28f 1% isyagpopyariesovibabe boe @fsvestmld@n(nlnmér More spetifie e¥amplesni mal  or
.vegetable oils) g Sias e pr esent

i nvention are usgg mgﬁ%gﬁﬁﬁr\]@ﬁ %‘n W P%ma'rllwé&%e ﬁogﬁgv%glﬁbl&lé rat]méenl(-t)l Et he TSA
to the nodifi ed am: ghavosy h@klaml% Phenogppiopionie@nids pbaloamfm@ﬂc ECqualb@fZelcabl y
petueen 5: 95 anged0 iincl Bfia 2hfifhel sﬁt%t (e Acﬁb%@m%n”h‘fg iRy S1 cal Ty
the two conponents’prior to USe, ng t hem’separ af a spray

m xture at the [mmthalzolef phasmedlpham, pyrldatc am1trole clomazone, fluridone, norﬂurazone,

25  dinitroanilines, isopropalin, oryzalin, pendimethalin, prodiamine, trifluralin,
glyphosate, sulfonylureas, imidazolinones, clethodim, diclofop-methyl,
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 also 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



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

surfact anfyofsbs® nodi fi ed organosil oxane is between 1:99 piqdyf9adon
preferably between 99:1 and 40:60. The nodified organosil oxanes al so may be
used generally as surface active 30 agents in aqueous formul ati on where
there is an aci drrbummfiamaaﬂ,isnddammelmo praﬂoaaterﬁﬂiafﬂixmcﬁmigaﬂﬁgi | oxanes

al so may be use surface activ ents, includin ut n lLimted to,
as surfactants, Qheef' g Bgent elgﬂlablzg'f {lg?fg?vser foLfper P%;gffF‘? 18'1"16\%) 4
| evel i ng agent S mt&faé)aiiﬂl@gpe;spli‘@dfngpxﬁi}ebeﬁﬁad&lﬁt for irsleince @REECRRE vITEANS f OF

per sonal Ql/ 89299 P care applications and anti-static
agent s, detergelli‘F‘é Si‘ﬂ’a E%Fﬂ@gb%@q %fd‘??&r%?t m‘“‘a abrqfﬁémrgﬁ PSR is
illustrated by ram@rlehaiﬂlaa/uopglym@ﬂshcmstsblﬂ@n@ef@mkﬁémaﬁww;@&wﬁ laf$ s

otherw se indicated, all Kgorts and percent@ggs are .weight, and are 10

based on the vvelT@TlRQﬂICt th BASE Grgy ang; He@No(Unige %Wﬁ@l’%el ng

descri bed. Examjxanmeaoféueﬂs'&wmm@ eln‘a%ﬁ"él%e i BYTolit iR ¥ &, hﬁ%@lﬂ]@xanes of
t he present invention %Em&&réggared by the hydrosilation of’

mol ecul ar wei ght3-5384806 An alliinderriorajed hersjpe briseferencher and an a| |yl
pol yal kyl eneoxi de. The resulting epoxy polyether siloxane is then

ring- opened pnyem&ﬂ%#ﬁ‘ﬁﬁﬂ amne to yield the am no polyether siloxane.

The epoxy po synthesis is 20 knovvn in the art as described

under rmanuf act ure. re 0.083 uch a

poI yet her sil oxane (Eﬁ?"\ﬂﬁq} %?W)agosg‘ixa&cs li?%oﬁﬁsgzit O 851 m&yg? ﬂ%ﬁ%%éﬁlﬁ ne and
3 g i sopropamglirovigition Wi GyiRidosilvkancavidbdidpody m&e:hedlﬂu,mdclb@tdllpm flask, 25

eqw pped with a heat mant | e, chanical  stirrer, nonet er and refl ux

condenser cont aif CWQleatg?ﬁY‘P%ldé(ﬁlog%eﬁeaggnox alﬁ’ilgd’vﬁli‘@ heated to 80C and

catal yzed wiigh Qogamyraﬁedxhdeawm M}y]laam&eaigeqamlamalo%aa pRAiGf thdéfoxy
tenperature for a_total ure was cooled to SSC and 0.4 nL

of distilled wagf a%§°‘é(6]%f§]ﬁn‘ioéldéé‘§6‘fl}egﬁfeé This ifotioawsly ringaperingther ri ng f or
30 1 hour. The Tplitd RithaR abﬁ%gnefté %ﬁb%ﬁbuﬁ”@‘ﬁhﬁdrﬂ@%m% desctifdPdry
evaporator for 1.5 hours at pressure to yield an anber col ored
“liquid with a vicewowsiciallyavaibbte angd snay Fm@ﬂﬁ? psgingwin\in ghe anto dlydyesifatiorhe pr oduct
is listed in Ta her

si | oxanes rnay %él?d“r}tgg% égiﬁgg(t:h eggﬁﬁél ct% AR ﬁfg 5‘1&3 g‘z’é‘géd?‘g{&wﬁ’?ﬁ gli%ggr ovi des a

~descri pti on 20f %nﬁ&ddi@fl}@mas’a@mmrﬂdite@by Besdaa Matibioy dremmons @ekskler ei n as
illustrative exanples. 7 WO 01/89299 5 Invention SIL-1 N C2~CH| 2

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-allyl-N-methylamine and an unsaturated polyether,

simuttaneously 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 agricultural 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



SILL-2 10 NJCzH-OH] ~ SIL-3 N C-H-OH] ~ PCT/ USOL/ 15911 Table 1 Descri ption of
Modi fi ed Organosil oxanes X Y Description 1.3 0.6 Q = C3HGOCHZCH(OH) CH2 Z =

C3H60 ( C~ 0.95 0.95 Q = C3H~OCHZCH(OH) CH2 Z CsHgR{iAHes CHs 0.6
1.3 Q = gﬁ%&?—f%ﬂ(wmz Z - C3HBO(C2H40) 8CH3 | S b. @mgggtivé Sl i cone

Based Surfactants: Table 2 describes the conparative silicone based
surfactants. Theswpesitiensiodths prasens iprentier areludpful ¢ adjuvants fonyathaypestaites,on of

t he correspondi r il al Ll al kyl neoxi .and are of
the general str Eg?lguagéﬁ%g}ﬁ@g?asﬁggggg]%ﬁ%e%@%%aﬁg P e cﬁgé }lg%or t ant

t o not e here t hdthe gedticHeifsrmpilaipas mdy be @, dfyesismipRolvthby ifstanildtionadyere

i nternedi ate as,the ex | es of the present invention listed in Table 1.
The key differeﬁ%%“’?g”ﬁgg‘i‘- SIL-Bis only nodified with allyl

pol yal kyl enesxi de (Same 8 EO internediate used in SIL-1-3), but does not

contain the anine fumatkiahdstaye ddaeth@irdctly i EspiBthhit A6hOR@RAMSid 0xane 30
conpositions of the present invention. 8 1/ 89299 PCT/ US01115911

Tabl e- 2 Conpar atfiRrdiorgl pegtiside. 48 agrt of 7 pesti¢idedornulgtions f Whensed 36 atapksider | pt i on
SIL-A 0 1 Z = C3Hfvd, Ge¥idkatld ishbsehk £ _I\yjell:ﬁ?lé Zogiexﬁ%ﬁ_@r@ Uebrtden @B 300 C.

Conpar ati ve Nonsilocone Surfactants: Ta provi des descri ptions of

typi cal , conpar &% @refaghlyibeivwesn 8.0280fand P &bt Sikerebg, avhgn theaendifiedt | on of
Conparative n i il Suy f 5 s EO
Remar ke ort o Sy SRR ARk SR Rile GO (R U SRR S o
Danbury, CT) TABveight Garicentvatians thet waillliolivdr httaveénd .08 RaandS.4%2) tHe@laaP®seW t co
Corporation, Gegnw.ch, .CT anpl 02D Thi | e deppnstrates the
utility of the ?%@anr gtgf%?%%%‘sﬁg%@%%e/g%dn%%%i ﬁi%ér??%ﬁu? C{e}RB?%sent i nvention

as surfactants and spreadi ng agents. Surface tension was neasured using a
Cahn ni crobal ance, witlifnétes thatnbdt dhiRehs Plilkbé Mude witindeten But iR theRNSEL .

Sol utions of _the varjous conponents re prepared at 0. in 0.005M Nad
wat er (dei orlPzedjoP % coaﬁenér&t?%q'ﬁsﬁwma stiobage by W§8§%hjf%¥ﬁ%wgll g?%Fhese
uni que conposi tigpetr ovi de a significant reduction in surface tension

rel ative to conventional surfactants. Al so the am ne noiety, contained in

t he conpositions of this present invention, does not detract
When the compositions of the present invention are used in conjunction

with a TSA, the weight ratio 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 aqueous formulation where there is an acid functionalized component.
The modified organosiloxanes also may be used as surface active agents,
including, 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



9 WO 01/89299 PCT/ USULl/ 1s911 fromthe surface tension | owering associ ated
with traditional trisiloxane al koxylates (Sil-A), as shown in Table 4.

Spr eadi ng irnined by applying a 10 nlL droplet of s 5

sol ution (\)%?@1 %ﬁégcet ate film(Crystal Clear Wite on Fil Ii;'(’ff/g%}ﬁ{%%g ,
Brandford, CT) and neasuring the spread dianeter after 30 seconds. The

sol ution was applarecapplidtionsumdemti Gratit genps, Petérpentd andpodstiesefotiaopiret s of
reproduci bl e vol u Dei oni zed water that was further purified with a
MIlipore fil traqg%WtSystem was used to prepare the surfactant sol utions.

10 The conpositions of the present invention, and SIL-A and SIL-B, provide
~ enhanced spreadi ng r elhtineatiddis ARRHABA bmalfolwﬁg’:&f&nqnhlﬁn epiRd TAE.
However, the sadded anmine functionality, contained in the conposi tions of
this pr esent invent | on, unexpectedly gEX@MM®ES Nprovenent in the spreading
properties, when 15 corrpared to SIL-B, which is the correspondi ng non-am ne

containing siloxane Wés@%ﬁ@%sél};&%@d %)lgalggan-ﬁ%mc@nté eh%{@%&%%lﬁnanﬁfar quUeous

Surface Tension Properties Sw. ~factant 2 S| L- face Tension
(mMVm 0.1 w% mge thqwsyghb@t@lemaamtaesta@e_ of thet rOcepsine-beingdesaited 63248

Sl L- A2151593(, Sl L- B2316250PE29nd10TAE38nd8None~b~72~- - 10 V1' O 01/ 89299
a. Surface tens:g&a%@ EN/m at 25C. PCT/US01/ 1s911 b. Surface tension of

wat er from CRC ok of Chem stry and Physics; 63 Edition, 1982-1983. 5
* Spread di anet er of .di sk g d _waf er 4rmm Exanpl e 3 Tl us exarrpl e

denonstrates the" abi IIP G gn%sorrpom tions of the present 10 invention to

ESITYUT e e RS TR
SIL-A), on the effic
Bani yar dgrass ( Echi nqg&@@@at@husa u)amol)ecxﬂ& vediptit BiHD Bitdnedine vathtaligat ed wi th

0.75 wt% (a.i.) gl yp sate, isopropylam ne salt (Mnsanto), either alone,
or plus a spray | qﬂyéﬁ@er(a@d@gaﬁglpely@ Yllenwx%er é“éﬁrféwlwwy The spray

was applied at 100 L/ﬂaﬁle’eh%f ffdxahelis th rif Q%e@%ﬁlﬂ?edeg-% iAo Vi fHe
subjected to sinulated rainfa after herbicide application.

to deternine the rai rifEaq EQ%YQ’(@FIQIS_W&D@ yTI@fepmep@mthwamxgne Prdatisiswer e
eval uated atygreek 1 %gwé H‘ﬁn@%ﬁa@fi&%beﬁr @%I bifacttde, Vi sual observati on,
ec 0

relative to the unt r eat score rreans no plant injury, whi | e
a score 20 of 100 indicates total control (burndown, with no regrowth). The
ef fect of adjuvant, on baﬂ"hymfmigi(hg(sﬂ.(aﬂ%umcmbs)b@zsuglhgapd:pusntpelyether 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¢g 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 mixture was then filtered and stripped on a rotary evaporator
for 1.5 hours 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.



i sopropylam ne salt (I1PA), is shown in Table 5. Herbicide effects becone
nore obvious at 1 week after treatnment (WAT) with the conpositions of the
present Za]d@%%i on, while the standard TSA (SIL-A) is nop®preaEfigctive
than herbicide alone (Treatnment 9). At 2 WAT the herbicide applications
with SIL-1, SIL-? and SIL-3 were significantly nore effective than those
with SIL-A or herbicide alone. 11 WO (11788299 PCT/ USOL/ 1a911 5 Tabl e-5
Ef fect of Adjuvant on d yphosate-|PA.Effica Bar nyar dgrass W %Per cent
Control ~I~Treat nent Adj uvant Adiﬁ??&'ﬂ? OW&E&QM ganostloxanes

1Sl L-10. 180. 0a83. 75a2SI L- 10. 0571. 3a72. 5a3SI L- 20. 176. 3a80. 0a4SI L- 20. 0558. 5b8
1. 25a5SI L- 30. 138. 8c73. 75a15 6SI L-30. 0512. 5d40. 0b7SI L- AO. 16. 8d12. 5¢8SI L

. AO. 0515. 0d2%. 25c9NaRentivg~NoneX. 5d18. 75c10Uptdeapfiga- - CeQd20 ( 1 ) Wthin
colums, values with Ehe same letter are not signiticantly different
according to Duncan' Ik ti pl el-Randkd Test : %ﬁ&%é?m@@}{(ﬁ%@ﬁmm 9 =

gl yphosat e- TPA "W[I@H@H?dj uvant. 25 The above exanpl es and di scl osure are
intended to be illustrative acid not exhaustive. These exanples and
description will suggest many vari ations ané=&hHe® (GH:OaLH0 one of
ordinary skill in thigrart. Al h al termatd ations are

i ntended to be incl uc??a va' t hi nb'gﬁengsope of@t F&M‘gﬁggqﬁgﬁfgf ns. Those
fam liar w tl® t RCaHiOHRAy recogni ze ot her equivalents to the specific 30
enbodi nents descri bed herein which equival ent. @@bﬁ@ idg%ended to be
enconpassed by the clains attached hereto. All 3%‘:5 (G882 QBcunent s,
including all US pat &iL-3docunefits, henti oneQ =atyHydEHeCH(OM}UH- appl i cat i on
are hereby exprﬁ\i@é@#ﬁgorporat ed herein by 12 WO 01/892)9 10 15 20 25 30
PCT/ USQ / 1s911 refé in their entirety. Any copendi ng patent
applications, nentioned anSwhere in this apptCHaOOHNEH so hereby
expressly incorporated herein by reference in their entirety. 13 V1 O
01/ 89299 PCRAUS01/ 15911 Claims 1. A conposition conprising a) a sil oxane
having separate poby&idifhrR0dsAeb®B NGl gRak: or oups thereon and b) a
pesticide. 5 2. A conposition as in claim1l wherein conponent a) is an
am no pol yet her siloxane of the follow ng fornmul a:

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:
MG3SiO[MCzSiO]x[MeSi(Z)O]ySiMeg

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 only modified with allyl
polyalkyleneoxide (Same 8 EO intermediate used in SIL-1-3), but does not
contain the amine functionality found in the modified organosiloxane

30 compositions of the present invention.



[Oi2MeaSi On a[ OmeSi (Z) Ovz] e[ A 2MeSi (Q A 2]t ~01; 2Si Me2P]s 10 where d is O
to 2, ais>0and <4; f > 0acid<4; gis 2 if the siloxane is not
cyclic orwgafi@etdo the siloxane is cyclic;, d+e+f+g < 6; Z Fer/usor/15911
CnH2n~(CaH2a~)WRl ~ n =2 to 4; a = 2-4;, w=11to 30; R is hydrogen, or a
hydr ocar bon radi cal between 1 and 4 car bon atonms; Qis B(O~R2 N(R3)2 or
B(O ~R2N+(R3)3; B 15 is a divalent bridging group of C1 to C6; R is a

di val ent organic group containing 2 to 8 carbons, each optionally CH
substituted; j is 0 or 1; R3 is hydrogen, an 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 I er of.the.qgeneral ur e- (CaH2a0) bR4;
each ais 2 to 4; each b is ’%qll%sggmptaﬁaetw %%28“ sss‘ﬁrﬁﬁﬂ‘&ﬁ'étﬁdently are
hydrogen or & hydrocarbon group of 1 to 4 car bons and Pis Qor, provided
f is not O, methyl. 25 3 A conposijion.as in clgiml or claim2 wherein
the pesticide is an acRAlEHEE 1 | onal)E pestylam de. aﬂ) osition as in any
of clainms 1-3 further cgmpaising agtrisil oxane alﬁgw‘;@@h@moj&ﬁe formul a;
RSMeZSi  MeSi (G 4, ~Si Me2Rs 30 Wherein x = 0 to

CnH2n0( CzH40) ¢( C3HBO) ", RE-Bn = 2 t & 4 t19= 3 to %’C\aﬂé}(ﬁi{@OBCHRG is
hydrogen, acetyl or a hydrocar bon radl cal between 1 and 4 carbon atons;
acid RSis G or au alkyl of one to four carbons. 14 WD 01/ 89299

PCT/ US01/ 15991 5. A Eompersiivd Nensdecone Sutfactantsa wherei n t he wei ght basis
ratio of the trisilox I <veen 5:95
and 95:5. 6. A corrpos?%l o%k&%%d%ﬁf}ﬁo régg’gﬁglng%aﬁ%tgg’&opaona |y conprising
a noni onic 5 surfact sntactadits. A conposition as in any previous claimwherein
in the group Z there is a mxture of ethylene oxide with propyl ene oxide
and/ or butyl enes oxide groups. 10 8. A conposition as in any previous claim
fiu~ther conpri siTagles viddseFiptién 6 Compdriivd Corhenflowd) No@asilitdeSudfactatts3 Wher e
the sil oxanfi a) is present at a concentration of fromO0.00l %to 5.0% by
wei ght . é A conposition as in any pr evi ous cl ai mwhere the pesticide

is selected fromefdighcsr OURIERED St iRdehaflds: growth regul ators, photosynthesis
i nhi bitors, pi grrent inhibitors, mtotic disrupter s, lipid b| osg}nthesi S

“inhibitor s, celEwal| inHibitor s O%}ﬁﬂwé%llelth@fﬂm?r@m@@r%b?@r( niopg 11. A
conposition as in any previous claidgyies nD pR8Yi cide is a herbicide
selected fromthe group consisting of phen acet’i ¢ aC| ds, phenoxy
.propionic acidsT P}ﬁ%enoxy Butyric ad’aﬂgwammzeﬁm@yla@(&étcamméi XEX and
s-triazinesy sutw tuted areas, uracils, bentazon, 25 desnedi pham

nmet hazol e, pPI enrreé)l pham pyri dat e, amtrole, clonmazone, fluridone,
norflurazone, dinitroanilines, i so;ﬂoqpmatlon Gmmywiah,i(ﬁl,‘) pendi net hal i m

prodi am ne, trifluralin, gl yphosat e,

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
blade as the sensor. Solutions of the various components 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



sul fonyl ureas, im dazolinones, clethodim diclofop-nethyl, fenoxapropethyl,
fl uazi f op- p-butyl, hal oxyfop-nethyl, quizal of op, sethoxydim 30

di chl obenylp o1igsyyaben, and bi pyridylium conpounds. 12. A gpeshhkan for med
by mixing at |east two conponents: 15 WO 01/89299 PCTI USO1/ 1s911 a) a

si | oxane having separate term nal or pendant polyether containing and

ani no- cont al n| nérmuthctsmrﬁavaltelgnoodmsermgesseclateémdhlm)admnnhlmlldmmnct| onal

conmponent . 12 wherein the conponent a) is an
am no pol yet her SI F@Bé%ﬁeé%&l’ AR (}“& ﬁéﬁ’lﬁg for nul a:

[O ~zMezSiAiz]a[]OQuzMeSi (Z2)Grz]a[OC-izMeSI (Q QO iz]r[AizSi MezP]g 10 where d
isO0Oto 2 ais >0 onane IS not
cyclic or zero if t hgp’?F‘Flf}%ﬁ’ﬁ%d‘?tEmEVB%P' @pplﬁg’gw@flgd‘idr@pﬂf‘%“@ B CaHzaO) w
R. n = 2 to54; salutiorRorto alacetate filtn @RystaRC1¢as Wistd bRGEM, USI Ind., Bygiasar bon

et oy 5 ) 8 P Boraed Bpie e b oy s Aiighyeayasple

B(O ~R2N+( R3) 3; I a

di val ent organi nglraataﬂt&;%t: Rglﬂ@tt@ﬁ pf%mtl@e &opiak lBPféﬁrodﬁélBﬂé VBRI 0 Tk dnzePH

substituted; j is éyd en, an am no al kyl of one to four
15d 3

carbons, an al kwat%ﬁha? “taéﬁmhéram wmomﬁmvowe@mmm@w

substltutl ons the n r of the general structure
- (CaHzaO) bR4; 55{? a P%nga?t(gﬂr%o Kﬁ bis 2to 30; the R' 20 groups
independentlly) are hydrogen or a hydr ocar bon group of 1 to 4 carbons; and P

is Qor, provided f ¢onp cl aL 12 or
13 furt her conpri si ng%&é?m?““?&s gth%e Prgiél%gw? “\ﬁé’?ts}lfﬁé %Zﬁ}t ale c?rrprl si ng
applying a conp@shetmezhsm&dmg rélEtweI talcmvlaﬁudnal smhtectsmmmrm TAR. Héwgleacess

for treating pI ts,.C | ants a_.sup r eadi ng

conposi tion conp ‘?asqdﬁ‘gng i)‘“ gﬂng‘ﬁf ﬁ%“r%%mct}ﬂ e‘i"ng’oflﬂ%ﬂ?gﬂﬁgprﬁ?é‘tfor nmul a: 30
[A, zMezSi A a] a[:ﬁehﬁafbahé@):&dmbﬂ[:mﬁ@&v&@ﬂ ih a]efsbﬁadﬁ@*)%&akg whgre d is
Oto 2; ais > < ; is 2 if the siloxane is not
cyclic or zédPo ,chpwgdgq$Ié)x%ﬁréh1?glsé1§;:&opr35pogd¢ggpqqgamlngcoxﬁalmng;ﬁ]l@la@g CaHzaO w
16 VNO 011 8929Q:ei%ab: WBMd 4s911 R, n = 2 to 4; a = 2-4; w=1to 30; R

i s hydrogen, or a hydrocarbon radi cal between 1 and 4 carbon atons; Qis
B(O~R2 N(R3)2 or B(OiIiRZN (R3)3; Bis a div alent bridging group of CI to
C6; RZ is a divalent organic group containing 2 to 8 carbons, each
optionally OH substituted; j 5is 0 or 1; R3 is hydrogen, an am no al kyl of
.one to four carbons, an alkyl of 2 to 4 carbon atons which nmay have hydroxy
substituti onyg, thereon or a polyether of the general structure

- (CaH2a0) bR4:” each a is 2 to 4; each b is 2 to 30; the Ra groups

i ndependently are hydrlhgmafomp:h'jsdn@fmhms@unfape’Bénsionthopenambons; and P
is Qor, provided f is not O, nethyl., and 10

Surface Tension Spread Diameter (mm)
Surfactant (mN/m, 0.1 wt%) 0.1 wt% 0.2 wt%
25 SIL-1 22 27 46
SIL-2 22 31 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
None® 72 * --

10



( b) a pesticide 17. An am no pol yether siloxane of the follow ng
fornlula: 15

~0 / Z1V1eg@lfgo2s9dL 01/ 2n~eS1(Z) O / 2~eL01/ 2MeS| ~Q O / 2~~01/ g=fddlag xs  Wher e d
isOto?2 ais>0and <4; f >0and <4; gis 2 if thesrT]oxaneis not
cyclic or zero if the siloxane is cyclic; d+etf+g < 6; Z = C'HZ"Q( CsH2a0) W
R; n=2to4, a=2-4 w=1to 30 R is hydrogen, or a hydrocarbon

radi cal between 1 is B(O~Rz N(R3)z or

B(O ~R2l ~' ~(R3) 3; %ura 3&%?({ grndggroup of U to C6; RZis a

di val ent or ganr c gb oﬁprfcmbmdmr dfgxa&rﬁ@nﬁ:mmﬁdtﬁmkeﬂchbrmw AiddihlyyicHH
substituted; j is O %%Ei]d Eéﬁ gggrogen an am no al kyl of one to four

" carbons, an aI kyl of Hion: PRAHSR> at ons whi ch may have hydroxy
substitutiong thereon, orSmedddliangiderf dRfillddnpat@enapal Structure

~ -(CaHzaO) bR4; each a is 2 to 4; each 25 b is 2 to 30; the R4 groups

i ndependently are hydrogen or an group of 1 to 4 carbons. 1 S. A sil oxane
as in Caim1l7 Vﬂ&%hﬁj[@g,Q is B(O~R2N(R3) 2. 30 19. The invention of any
Clains 2, 13, 16 or 17 wherein where dis O to 2; ais >0to 2; fis >0
to 2; ais from2 to 3; Bis a divalent bridging group of C3to C; and R2
is a dival ent organi r 9299
bCTT US0Y, 18011 20 TRAHAHRpE BB AT LS sbifpf oAl bRl Cgt%?rgsulg wis
about 8; andOR inesntipn RlovefThae itheeatagonism afsoGhtad, rwmtetnmlwm gthdR¥laktes a hydr oxy
al kyl ene group; i a ntly hydrogen,

nmet hyl , et hyl, %/%rsgg’(égt ntﬂ Eﬂ%ﬁ f%rygaﬁé’s%t& O?c?nqr ggfegr%]%%s invention of Claim
20 wherein R2 is a hydr oxy al kyl ene group j is 1; and the R3 groups are

i ndependent |y hydrog ne yet.h r _hydr ox r

18 . A(. A s2. Aas. ANS3 DAY /QE%%S@E 2@‘]@6@ ﬁg‘%‘gﬁ‘s""e ¢ “@‘%&{Wﬁ ﬁ@g As2. A2
KeS[ 02KR wt%b al) lyphosate iso ropylamme salt (Monsanto) elthel alone or plus a spray

{vgl fa\W cRa] ca] ca cal ca ca\ﬁ ca] ca] ca] caV] ca] ca] caV] I I]ca ] calcal cal c

aV] ca] ca] ca]léa] @5,]1’(\,’&9 ({ 49 éa«]témaigf@a'e y)- Bqspray was apphed at 100 L/ha using

t $ | gb
2a] (I\:/g ca} \cg] ga} \Céqi‘ gég]ggg% ‘2‘]29‘% 98¢ 52k ﬁ%l“a‘%hg@;} C%%@gﬂe& e 23 64,93l cal cal
.DIKY\ zupj e’ [V] c al}ecﬂaj‘—lda@ni@]tm @eqempm}map&aqemg@@pmqmwdﬂm@ a] ca] ca]

11
;g]ﬁg] (():/da])/ec/g]?)ci] ?ﬁ%ﬂqi%?%\/f%la%gda? EF‘?]A?EA %a’e%lg P’¥r atm ¢ bPrv% caU] ca] cal ca]
. ca] ca] ca] ca] ca]relafiveth dled] werkated clatkap cedre af (cm]em]m’pwnmnj\im Wmlé(aq;(:cﬁr)eQ) m{)))
*xk*kk*k*%x +6

r AL TR TPyt §EAOP ndieatss totgl eaitiod {hucpdosin with 00 g1 a1 ca] ca] ca] ca] cay] ca]
ca] ca] ca] cal] c”a] ca] ca] ca] ca] ca] ca] ca] calcaV]caV]ca!/(01e1112222203u3~3334>4
4556V6668X869999999|

a] ca] ca] ca] ca] ca] ca] ﬁﬁ?f Eg}m%‘&ﬁﬂ% Caﬁ&é%%%?’&'&]qggﬁ%ﬁ%éa}#cg] ga] C(ri]: ca] C
;A <><=====#>- >Jle@?&pwm%ﬁ?saﬁm@)yis@h@lmzxkﬂmaﬂecsalrreaﬂlaaa}mlmhﬁﬁa fefec”a) caj ¢t
a] ca] ca] cal] ca] ca] ca] ca] ca] ca ca] ca] ca /'}i? ]}c"a] caj ca] cal] ca] ca] ca] ca! @Bt
BBBCDDHFKFFFFFFFbrigw! } e soppositions eiPCBFReR ca] ca] cha

] ca] ca] ca] calscaliprhtad, 6k erd s@ahaahfsal @@1 &) & doaadre aleaive alas abibakdecal] caj ca]

cal ca

| $1 =1 dI | JbKKK/ L |2l Rrerivnavi/ B AoCY Ry Rivdriridrppriicatiquypith Slle-dy Bt #dca) cal ca
U ca] ca] ca] ca] Cadrreasl Gt fﬁaltf‘yar}l&@wfsa&eﬁlaﬁalogakﬁﬁhﬁak%haﬂ&&la@akcal caj ca
V] ca] ca! R<SYS_Snt SSSATn

UQJUzWZV\Y/\Y/\Y/\QXXXYYYYAZZZZG[ [ | wmhc”Y] ] c] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] cal calca]ca] calca]ca]calcalcalca]calcalcalcalcal [[[[\M\]]
1] &~ > " "aRaaa"cntdJddde| wmhc”Y] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! e*eeef X

cal] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
. edEf L10%@& ()- 3 10%@& ()-! %0%& ()-SY"10%@& () - &10%&& () -' 10%@& () - S2aB

11



10%@ ()-SL 109%@& ()- S10%@ ()-! 10%@8& ()-f 10%@& ()- 10%@& () - KRIEY
/ S10%@& ()-f9- 10%@& ()- ' 10%@& ()- S| Yd0%@& ()-Y #MLO%@ ()- L!10%@&& ()-R

?2uj _=! ds&WiPfudgoo( ) - & 10@ 10@ 10@ 109%@&' ()-!1f4109%& ()- 2 3041391
F1-10%@&' ()-?NvaBj _=! F10% u& ()- S10% u& ()-S10% u& ()-3 3 10% u&' () 3
10% u& ()-!s& 10%u& ()-&( z dE _=! ,910% u& ()-3 10% u& ()-S10% u& () -

y10% u& ()-3 10% u& ()- 10% u& ()-atdg =!
L$y10% &' () - Sy, 10% u& ()-S ' 10% u& ()- 3 "910% u& ()- @@ | 10% u& () -
10% u& ()-' MaBj _=!f210% u& ()-F y/ 10% u& () -

5
Table-5 Effect of Adjuvant on Glyphosate-IPA Efficacy on Barnyardgrass
Wt% Percent Control
Treatment Adjuvant Adjuvant 1 WAT 2 WAT

10 1 SIL-1 0.1 80.0a 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 12.5d 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¢
10 Untreated -~ Oe 0d

20

(1) Within columns, values with the same letter are not significantly different according to
Duncan’s Multiple Range Test; p=0.05.
(2) Treatment 9 = glyphosate-IPA without adjuvant.

25 The above examples and disclosure are intended to 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 described herein which equivalents are also intended to be

encompassed by the claims attached hereto.

All published documents, including all US patent documents, mentioned

anywhere in this application are hereby expressly incorporated herein by

12
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SS109d& ()-F=w dE./ @109 , 1090& ()- )10%& ()-z@(S109%@& ()-1 &10%F& ()-I
#1000& ()-f1  "ml0%@& ()- WVIIN'P'QR'S'}*"SH=@1 10T 10T
10TF<10%h&0(oh/sb2956310%&' () -y | 41090& ()-! Y11094T& ()-zSf /P%qgﬁg@,,@ﬂs' #] #
$$$$aBSH=@1 10SFMIO%@E' ()- 10%@&' ()-1 9g910%@ ()-1 z10%a&' (

109%@&' () -! Xs& 109& ()-$' % WRA ' dESH-@1 10@ 10%&' () - 100/@ () 5100/@ ()-1
S109%@' ()- 10%@ (Glaims 10%@&' ()-'"' ((q(() Q dESH=@1 103 - 10%&& () -

S*10%@&' ()- @yl0%@& ()- ' 10%& ()- %40%a& ()-3

“$109%@ ()-Q T {)))r**aBSH=@1 10 7nmlO%a& ()-!1S4109%@R&' ()-2z3 3@ 0% () -
1109%@& ()- .1 10%@8 () - SRALOAERLiign cohiptising 4)ydiRane HAvihQ Ye@hrafd poBether

n 0 1 - 0 1 - 0 1 -
s109%@ () -s10%@& () - 109G ()= 10@. groups thereon and b) a pesticide.
5 2. A composition as in claim 1 wherein component a) is an amino

polyether siloxane of the following formula:
[012Me35i01]a[012MeSi(Z)01/2]e[012MeSi(Q)012}{01251Me;P],

10 where dis 0 t0 2; eis > 0 and < 4; £> 0 and < 4; g is 2 if the siloxane is not
cyclic or zero if the siloxane is cyclic; dtet+f+g < 6; Z=
CoHanO(CaH2aO)wr's
n=2to4;a=2-4; w=11t030;R!is hydrogen, or a hydrocarbon radical
between 1 and 4 carbon atoms; Q is B(O),R? N(R%), or BOO)R*N"(R*)s; B

15 is a divalent bridging group of C; to Cs; 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 —(CaHZaO)bR“; eachais 2 to 4; each bis 2 to 30; the R*

20 groups independently are hydrogen or a hydrocarbon group of 1 to 4

carbons; and P is Q or, provided fis not 0, methyl.

3. A composition as in claim 1 or claim 2 wherein the pesticide is an acid
functional pesticide.

25
4. A composition as in any of claims 1-3 further comprising a trisiloxane

alkoxylate of the formula;

R>Me;SiO[MeSi(G)0],SiMe;R’
30 Wherein x = 0 to 2; G = CaHaO(CoH40)(CsHsO)WwR% n=2 10 4; 1 =3 t0 20; w=0
to 8; R® is hydrogen, acetyl or a hydrocarbon radical between 1 and 4 carbon

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

14



10@ 10@<s10%& ()-+6,,, --.aBbC@®L 10 FLO%UE ()- ! 1S3F10%0q0& () - f

10%@&' ()- 10%@ ()- 10%@& ()-3  10%& ()-.\.../R/dEbC@®1 10@ 10%& ()-
10%@' () - 3LO%GBiol ) - 10%@& () - Sf 310%@& ()-3 10%@&' ()-// (0 N RO
SLO10%@ )‘f@@g&y@' ()-1DS 10%& ()-T! S 10%@& ()-T $310%%5§'% 9’%‘"75?9@

#f LOU@' () - 112222222xnbC@1 10%%' ()- 10@ 10@ 10@ <t 10%@' () - S3L0%@ () -
S310%@ & () - 110P%4@ (A eRBDBiridn 3SRt G@HeraiSHRUREHE bask ratio of the

@O0%& ()-910%0%.(.) - | 1098 () - 10%0& ()-yl"10%0& () - 34’ 4>4455dEmbC@1
f&10%08' ()-Y - %ﬁ}&xt‘l}?%}*"f‘é ¢ "—-°°mfe%§?i)(‘§/ Le"wiﬁb%ﬁ %3593-5-
T 10908 () - 56V6668X8dEMOC@®L vy, 310%0% ()-Y &10%& () - zf FAL0%OL () -Y
#:1096% () -1 » . . . o .

6. A composition as in any previous claim additionally comprising a nonionic

5  surfactant.

7. A composition as in any previous claim wherein in the group Z there is a

mixture of ethylene oxide with propylene oxide and/or butylenes oxide groups.

10 8. A composition as in any previous claim further comprising a water or oil
diluent.
9. A composition as in 8 where the siloxane a) is present at a concentration of

from 0.001% to 5.0% by weight.

15
10. 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.

20

11. 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,

25 desmedipham, methazole, phenmedipham, pyridate, amitrole,
clomazone, fluridone, norflurazone, dinitroanilines, isopropalin,
oryzalin, pendimethalim, prodiamine, trifluralin, glyphosate,
sulfonylureas, imidazolinones, clethodim, diclofop-methyl, fenoxaprop-
ethyl, fluazifop-p-butyl, haloxyfop-methyl, quizalofop, sethoxydim,

30 dichlobenil, isoxaben, and bipyridylium compounds.

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

15
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f SN) f 10% u& () - XSN) f 10% u& () - X\' 10% u& ()- *10% u& () - FFFFGGGG ~F: SN) f 10%
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& () -#3E(f OF10% u& ()RYfOFL10% u& () - (fOF10% u& () - 2G5GBGIG=G@BCGRF, : f OFL0%

u& ()-fOF10% u& ()-fOF1Q% f OF10% E f OF10% u& () - (f QF10% u& ()
CC:‘(E)GZG\IGQGS%;V\GeI(:) f 0F1 @‘gh‘ % fUmb@:%'F}gk(gihV egeye {?gPe ydroce %%“E?& (e)) f OF1
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s10%! & () - 10>I 10>! %4.0>!  F<10%! & () - fOFlO% u&’ 7HH| [ 29f 0F10%
f910%! & ()-1° 9 109%!ige divaleglyylging erqup of Ci to Ce; R 1s a divalent organic group

containing 2 to 8 carbons, each optionally OH substituted; j is O 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 —(CaHzaO)bR4; each a is 2 to 4; each b is 2 to 30; the R?
20 groups independently are hydrogen or a hydrocarbon group of 1 to 4

carbons; and P is Q or, provided f is not 0, methyl.

14. A composition as in claim 12 or 13 further comprising water.
15. A process for wetting a surface comprising applying a composition as in

25  claim 14 to the substrate.

16. A process for treating plants comprising applying to plants a
superspreading composition comprising
(a) an amino polyether siloxane of the formula:

30 [012Me,8101]4d[012MeSi(Z)01,][012MeSi(Q)012]O1251MesP],

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+e+f+g < 6; Z = C H,O(C,H2,0)y
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group of C; to Cg; R? is a divalent organic group containing 2 to 8 carbons, each

)
) -
) -
) -
0%
7
) -
) -

optionally OH substituted; jis 0 or 1; R3 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 ~(CaH,,O)RY; each a is 2 to 4; each
25 bis2to 30; the R* groups independently are hydrogen or an group of 1 to 4

carbons.
18. A ssiloxane as in Claim 17 wherein Q is B(O)ijN(RB)z.
30 19. The invention of any Claims 2, 13, 16 or 17 wherein where dis 0 to 2; e is

>01to2; fis> 0to 2; a is from 2 to 3; B is a divalent bridging group of Cz to Cy;

and R? is a divalent organic group containing 3 to 4 carbons.
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