1 7 NOV 2004 WO 01/87063 PCT/ USO /15799 5 AGRI CULTURAL COWVPCSI Tl ONS
EMPLOYI NG ORGANCSI LOXANES CONTAI NI NG POLYHYDRI C  GROUPS 10 Backy7 Ny inf
the Invention Many herbicides require the addition of an adjuvant to the
spray mxture to provide wetting and spending on foliar surfaces. Oten
that adjuvant is a surfactant, which can performa variety of functions,
such as increasing spray droplet retention on difficult to wet | eaf
surfaces, or to provide penetration of the herbicide into the plant 15

cuticle. Thaggepéhésvants are provided either as a tanksi decpgehhyisve or used
as a conponent in herbicide fornul ations. Sandbrink, et al., Pest. Sci_
1993, 38, 272-273, published that a TSE antagoni zed gl yphosate performnce
relative to glyphosate alone in the control of 20 Pani cum maxi num Jacq.
Snow, et al., Langnuir, 1993, 9 424-30, discusses the physical properties

and synt hesis of ]fc[?lé;ﬂ { I T [ﬂil,ﬁ.ﬁnes are
based on thée re& I"oN Mgﬁm%ﬂ@ﬁgﬁﬁQE% an
al kanol am ne, such as N-net - , C further reacted with

a halide to nmake a quaternary surfacatant. 25 Petroff, et al., EP
92116658, descr.i hes cati oni c,vguat ernary trisiloxanes to enhance the
ef fi cacy of gl Pprkseound of thefoventioneat  a” broadl eaf weed. Henning, et al., DE

4318537, d&@cribes cati oni.¢. siloxanyl nodified 30 Eool yhydroz%gh drocar bon
or carbohydrate forMayerigides seae thsadditen ofsn adiyeant to thasaapmi ﬁ%’ounds are

derived from a,33[¢hRkinfenEQRIERN NGBl shidacts) ORMRAGdAN Ara AXISR, UNI TS,
modi fied wth a quaternary anmmoni um group, and a siloxane noiety. Reid, et

al ., U'S 3, 389hicBoan prefonn p yerictuef fHertingd sichaginsichuingameny despletrkentiphanes wher e
the am no funcrdifﬁ&ﬁtltbkv}éﬁ 1@3@&:@5&%%@#&?@&&&9&&%& R RerRBidk o the Blaky | eneoxi de

noi ety, opposite the siloxane g
, 15  cuticle. These adjuvants are provided either as a tankside additive or used as a

component in herbicide formulations.

Sandbrink, et al., Pest. Sci. 1993, 38, 272-273, published that a TSE
antagonized glyphosate performance relative to glyphosate alone in the control of
20 Panicum maximum 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 a chloropropyl modified trisiloxane with an
alkanolamine, such as N-methyl-ethanolamine, which was further reacted with a halide
to make a quaternary surfacatant.
25
Petroff, et al., EP 92116658, describes cationic, quaternary trisiloxanes to
j enhance the efficacy of glyphosate on velvetleaf, a broadleaf weed.

Henning, et al., DE 4318537, describes cationic siloxanyl modified
30  polyhydroxy hydrocarbon or carbohydrate for use with plant protection agents. These
compounds are derived from a saccharide containing 1 to 10 pentose and/or hexose

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

Reid, et al., U.S. 3,389,160, describes amino modified siloxane
35 alkoxylates where the amino functionality appears as the terminal group on the

alkyleneoxide moiety, opposite the siloxane group.




f 1 7 Nov 2004 WO 01/87063 PCT/US01/1 +799 Policello, U S 5,99813% :7@” ol
di scl bses amino nodified wherein the amine is bound by an ether boun Q)

t he sil oxane backbone wherein the amne nay be term nal or pendant to the
backbone and may be substituted with one or two hydroxyal kyl groups. 5

Dietz et al., in US. 5,891,977 describes organopol ysil oxanes conpri sing.
pol yhydr oxyor ganyl radi cals and pol yal kyl ene radicals, their process and
use. 10 Specifically these naterials are described as being useful in E

coatings, pXMS™Ad inks, as well as emulsifiers for waP@rusmasish and
oi I-in-water systenms, stilelesUhin®9833k distlopeviaiéno movifieditbiedbgvhiraes e

material s areﬂ;gagﬂﬁng@segmﬂ&b ﬁi&ﬂe Llcations, these
were not shown to have util r%@-ﬁf}égﬁe![sgﬁ o?g%gp%%h 510 ADNSIIYa i ons.

15 In US. 6, (beiermlr@lQnmndmt®d¥rebadkbmgcaqnbm&hasubmtﬁ9dﬁftﬂoﬁtﬁmm | oxane

pol ynmers havi groups, such as hydrosilation products of
trimet hyl propage %m%%ﬁugﬁ et her, ethoxylated pentaerythritol allyl ether,

propoxyl at &d pentaerythritol allyl ether, tri-i sopropanol amne allyl et her* Y
et hoxylated allyl sorbjitol, 1. X 0 aned| and 2- but yne- 1,
4-diol are described a ?fsdé?lul ﬁr g@? ’%'}‘1? éﬁﬁ‘?g SAvARES PoBPTifing _
| nvention The pplyhgdrokyorgangitadicnts dmdpeliatkykes fadichls Qﬁé’{pﬁﬁééfsé RA%sEONPri sing an
25 organosi | oxane copol ynmer in argricultural formulations. The

organosi | oxane copolyners used in the present invention are characterized
as containing an average of at |east one pol yhydric group having at |east
three hydr%xyls such as _a sugar group, at | east one pol yhydric group

havi ng at Yeast t PWWBXW@’H?‘W%%W@W@%%W@WMWMSMr|ses
a polyether, ahtaeNed iQnhiRich! BPARSLINDIAAE Hlif P LsHl RO, caf) THE

copol yners descrl bed above, are use as a Juvan S es for
formulations. Although these matenals are mentioned as being practical for many

applications, these were not shown to have utility as adjuvants for agrochemical
applications.

15

In U.S. 6,001,140 and in copending application 09/211,909, siloxane

polymers having polyhydric groups, such as hydrosilation products of trimethylpropane
monoallyl ether, ethoxylated pentaerythritol allyl ether, propoxylated pentaerythritol
allyl ether, tri-isopropanolamine allyl ether, ethoxylated allyl sorbitol, 1, 3-

20 allyloxypropanediol and 2-butyne-1, 4-diol are described as useful diesel fuel additives.

Summary of the Invention

The present invention teaches certain compositions comprising an
25 organosiloxane copolymer in argricultural formulations. The organosiloxane
copolymers used in the present invention are characterized as containing an average of
at least one polyhydric group having at least three hydroxyls, such as a sugar group, or
at least one polyhydric group having at least two hydroxyls and at least one other group
which comprises a polyether, attached to the organosiloxane via a bridging group.
30
The copolymers described above, are useful as adjuvants and additives for
applications with pesticides, such as, but not limited to, herbicides, insecticides,

fungicides and growth regulators, as well as fertilizers and micronutrients.



applications wth pesticides, such as, but not limted to, herbicﬁdpﬁ@vzga
i.nsecticides, fungicides and growmh regulators, as well as fertilizers g d
mcronutrients. 2 1 7 N OV 2004 WO 01/87063 PCT/US01/ 15799 Optionally, the
pol yhydri c organosil oxanes used in this invention nmay be blended with
conventional trisiloxane al koxylates (TSAs). Blends of these pol yhydric
organosi | oxanes with TSAs provi de enhanced wetting properties on difficult
to wet 5 plant surfaces. Additionally the polyhydric organosil oxanes of this
i nventi on mayo Pg7éysended wi th conventional organi c surf agdgidesnsre

enul sifers, dispersants, coadjuvants or cosurfactants. 10 In various
aspects, the inventign enbodi es ¢onpositijions of polyhydric organosil oxanes,
t r eat ment nethods,BEWH“ﬁﬁngpﬁY gﬁ%@ﬁ?ﬁ§ﬁﬁ@“§?ﬁ pifignventiep §13¥ B Descri pti on
of the Invent b&ﬂdéeﬁyiﬁb&;ﬂ@%ﬁbﬂéﬂdﬁdil@xa%ﬁ%?ﬁh&@@%ﬁ ERls YPBEoRBy&S Uuvant s
for herbicide applications. POLYHYDRIC TORGANCSI LOXANES @ 20 AS used herein
the term " pol Prepaesilexaes yith dS4s pigptde petfapped weitingprenegien pr digficiligo Welivi ng t wo
or nore hydro &ugﬁﬁﬁgé t hereon. Preferred organic groups are saturated

et her or saturated hydrocarbon groups. Polyhydric unsaturated aliphatic
groups may be enployed but are geenerally less preferred. The term

"pol yhydri c organqs 5 . -gﬁgg . W - e ne
Si-OSi  bond, whi%%dhﬁégﬂﬁPeﬁggéﬁﬁgﬁgm%gvy y 3#@9§6¥%%§n§%¥g%ﬂ§%h o silicon
t hr ough a bri dgthngngentiopal byganic SirfzCtabsna. endfitdifpisydispesans, gamipsdoz anes usefu

in the inventiqufogggsitions may include such copolyners as described in

U S. 5,891,977 7001, 140 and in commonly 30 owned copendi ng
applicatiorm 091211,909, all incorporated herein by reference.

In various aspects, the invention embodies compositions of polyhydric

organosiloxanes, treatment methods, and novel organosiloxane structures.

Detailed Description of the Invention

15
The polyhydric organosiloxanes are useful as adjuvants for herbicide
applications.
POLYHYDRIC ORGANOSILOXANES
20

As used herein, the term “polyhydric organic group” refers to an organic group
having two or more hydroxyl groups thereon. Preferred organic groups are saturated
ether or saturated hydrocarbon groups. Polyhydric unsaturated aliphatic groups may be
employed but are generally less preferred. The term “polyhydric organosiloxane”

25  refers to compounds with at least one Si-O-Si bond, which have at least one polyhydric
group attached to siticon through a bridging group by a Si-C bond.

Polyhydric organosiloxanes useful in the inventive compositions may include
such copolymers as described in U.S. 5,891,977, U.S. 6,001,140 and in commonty
30 owned copending application 09/211,909, all incorporated herein by reference.
Preferred polymers have no more than 20 siloxane repeat units and/or also have
polyether (i.e. polyalkylene oxide) substituents. The polyether substituents may be
present as separate groups, or as part of the polyhydric group structure. In the case




Preferred polynmers have no nore than 20 sil oxane repeat units and/owqbg%m
have ' pol yether (i.e. polyal kyl ene oxide) substituents. The pol yether
substituents may be present as separate groups, or as part of the

pol yhydric group structure. In the case 3 1 7 NOV 2004 WO 01/ 87063

PCT/ US01115799  where the pol yhydric group contains only two

hydr oxyl - groups thereon, the p<lyhydnc organi si |l oxanes used in the

i nvention conprise at | east one other group which includes polyether
structure. F4HEW3I yhydric organic groups nay be al i phat P€T/UB@wsml ecul ar
wei ght  hydr o®&F15dbe RYBIYEES Sropn samteans only twodwdtmsylkgtoups ranatopolipdgc et her
oxygen at ons, o | ; . roups thereon, .The -

pol yhydric gr gﬁgagmrl %%S%Tﬁhiﬂgeq@égglhﬁ?ng%g% ger(r%;lisg?neﬁ 1T g0y iwz]tclhdgcg'ﬁieF n US

6, 001, 140, al e‘gﬁr&lm@mfwat ed pol yhydric groups such as disclosed in DE
4,032,006 may al so be enpl oyed. 10 The pol yhydric group is preferably
derived froma nono-, di-, oligo- or polysaccharide, or its glycosides or a
correspondfng der i ¥ht polghytifieorgadic gitxpsmhese alfphatiplowsasiehidivdmht Whi ch may be
utilized to fgré?oga%(}/h dric aro gs are glucose, naltose, raffinose,
sorbitol, glucosan ne SOYRSUE ﬁ?ﬁﬁ AEyPRl L oneyr osg §ther oxygeRaioma fiducani ne,

15 i somal t am hayinghilleRniwe Fdiodly gk ﬂn@@bﬁgtBWhgdﬁ@@@ prBgRiytibe sil oxane
copol yner is naot a trisi’sg}xan , At 1s referablééhfur her characterized by
having an averdg@iedcomplstefy. asds %951@#@%&% ough pspipeatednotyhydiip) . I n

t he case of agtddpsgdcgma@clase@mmgh@b@g@ﬁi,ggogégﬂg%pay optionally be

pr esent oggthe 20 copol ymer used in the invention. e allyleneoxide groups

may be provided in the bridging group which links the polyhydric group to a
silicon atom of thehe BEIGRARS bich \ | deg a separate group
e ¥ ?g)a of %gsr]ﬁ%f?rag e3Pk 81‘61(1)(? ; % 0,?)?]1

attached to a silicon atomo r ganosi | oxane, "R a further
option, the orghstshargraidts elypestideser a puyespandingalcrivatine theiend HExamiples ofi t her as

separ at e substj.jdaR fothe | yhydric 25 group-containing
substi t uent o?’bgygpo %/rgtg %’e”rﬁ"gf“éﬂg‘? Q@%g?ontl‘o%ﬁ p%ﬁﬁ%d}ﬁ%ﬁoélﬁf’.mﬁ g}gcgs%g}aﬁpiew ar
enbodi ment t heaffipedeysvyhitol. gluspanies pluoxpressyddminé @hpamie N-methylglucamine,

15 isomaltamine, gluconic acid, and heptagluconic acid.

When the siloxane copolymer is not a trisiloxane, it is preferably further

characterized by having an average at least one polyalkyleneoxide (“polyether” group).

In the case of a trisiloxane a polyalkyleneoxide group may optionaily be present on the
20  copolymer used in the invention. The polyalkylencoxide groups may be provided in

the bridging group which links the polyhydric group to a silicon atom of the

organosiloxane, it may be provided as a separate group attached to a silicon atom of the

organosiloxane, or both. As a further option, the organosiloxane copolymer may

contain an amino group, either as separate substituent group or as part of the polyhydric
25  group-containing substituent or a polyether group-containing substituent.

In a particular embodiment the polyhydric organosiloxanes of the present
invention have the average general formula:
[S10472)afMeSiOs2Je[01,MeSH{ Q)01 ] 01nSiMexQ), ()
30  wherein
fis 0 to 50, preferably 1 to 5, more preferably 1 to 2, most preferably 1; d=0102,
preferably 0, € = 0 to 3, most preferably 0, g is, if the siloxane is not cyclic

»

2 +e+24d, or zero if the siloxane is cyclic;




i nvention have the average general fornula: 1 ”VUV 200

[SI At 2] d] MeSi Gsn]c[Ar2MeSi (Q OLlrz Jf[A, 2SI M2Q s (1) 30 wherein 1 S b
to 50, preferably 1 to 5, nore preferably 1 to 2, nost preferably 1; d =0
to 2, preferably O, e = 0 to 3, nost preferably 0, gis, if the siloxane is
not cyclic, 2 +e+2d, or zero if the siloxane is cyclic; 4 1 7 NOV 2006 WO
01/ 87063 the Q groups are independently R or PCT/USO 1115799 -

B(Oj (CaH2aO bR(L) 1V (11) wherein B is a divalent bridging group of Cl to
C6, preferakbgyotgdoso C4, j= Oor 1, 5 preferably 1, each eweso2id® 4,

preferably 2 tp BeBhdbsen@ei® RISs Preferably 0 to 8, Ris a divalent
organi ¢ group ceo%gg)?lﬂgna 2 ﬁeg eS 1g,ar b(gns, preferably 3 to 4 carbons, each

optionally OH substituted, L is NROy(ERLEWRENYAy be hyddbhen, an anino

al kyl of one to fOWhe{éﬁ{ bons, or an alkyl of 2 to 4 carbon atons which may
have hydroxy substitutions thereon, or R, 10 t=0 or 1, preferably 0, and V

i's a polyhydric radisaldivelenttaidging graupof PhtrCs, prferably QrtoGag=¢ @& 10H) , where n
is ~ 2, preferably from.,2.t0 .30 t r I 9 0 15; Rl is either
a pol yet he‘re; of thepﬁeéﬂgﬂ?lﬁll’e?ﬁ%%?@ﬁ?%’”‘ﬁ%@%ﬁ%ﬁ%?%&%ﬁgﬂ%rltsan al kyl radi cal
containing 1 to 18 pedféraing to frkeisardinalent orghdiy groufRdntatnidy/2itoo@rhons, 15

hydr ocarbon group of 1 to_4 carpons o N ref er.apl. drogen; At

| east one Qis not pﬁf?ragﬁat‘?/\%éﬂ S; gc oﬁogﬁﬁ)a@%&&f’agf%b&%%?@e%resent of
sai d pol yet her genglahaybehy@rbitnCan afing hRkyEdTlope 6iEr ch¥body, otirallayl of Net hyl , but

sonme may be polyethers of the structure -(CaH2aQ) hR3 as. defin above.
Exenpl ary B are - ( Zdpghcpbon atomg by -WaY%FWQ%%@BWWW o‘glerrpl ary R

groups arejg (CH2) Z=g or {, pfiatdy 0, m@WREHGEIFh{dmié radical containing a number,
n, of groups (C-OH), where n is > 2, preferably from 2 to 30, most

preferably from 5 to 15;
) R! is either a polyether of the general structure B(O)J-(CaHg,,O)‘,l?.3 or an alkyl
radical containing 1 to 18 carbons, preferably methyl, R’ is hydrogen, a
15 hydrocarbon group of 1 to 4 carbons or N(R?),, preferably hydrogen;
At least one Q isnot R'; and
When n is 2 at Jeast one R' group is present of said polyether general structure.
Preferably most R! groups are methyl, but some may be polyethers of the
structure —(CyHp,0)sR’ as defined above. Exemplary B are ~(CHz),-, (CHa)s-, and
20 -CH.CH({OH)CH,-. Exemplary R groups are (CHa),-, (CHz)s, -CH,CH(OH)CH>-,
and —CH,CgH,;{OH)CH,-. Examples of R? are —CHj, -C;Hs, -C;H4OH,
(CoH40)3(C3Hs0):H; «(C;Hs0),CH;; and {(C5Hg0);0H.

The polyhydric group V is preferably a group formed from a mono-, di-,

) 25  oligo- or polysaccharide, or its glycosides or corresponding derivatives. Examples
thereof are derived from glucose, maltose, raffinose, sorbitol, glucosamine,
glucopyranosylamine, glucamine, N-methygtucamine, isomaltamine, gluconic acid, and
heptagluconic acid, and alkoxylates thereof. Other V groups may be derived from
trimethylolpropane, pentaerythritol, tri-isopropanclamine, and 2-butyne-1, 4-diol.

30
Preferred Q structures are wherein B is propylene, i=1,2=2, b=0to 4,
R=-CH,CH(OH)CHa-, t is 0 and V is N(CH;)CH,[CH(OH)]s CH2OH (a radical
obtained from N-methylglucamine). Specific Q groups of formula (I1) are:



| and - CH2C6HL1(OH)CH2 -. Exanples of R2 are - CHS, C2H5,

(C2HAO) 3( C3HBO) 2H - (C2H40) 2CH8:  and - ( C3HBO) 304 The pol yhyd%wﬁ&&&ﬂ#v
is preferably a group formed froma nono-, di- 25 oligo- or

pol ysaccharide, or its glycosides or corresponding derivatives. Exanpl es

t hereof are derived from glucose, maltose, raffinose, sorbitol, glucosam ne,
gl ucopyr anosyl am ne, glucam ne, N-nethyglucam ne, isonmaltam ne, gluconic
acid, and he ta Iuconlc acid, and alkoxylates thereof. QO her V groups may -

e e SRR RTULFSL 1 Lo oo am e

propyl ene, j _1C31%E2CI-E QU0 T\Qﬁﬂgﬂﬁmg?{jw fpqand Vis
N( CH3) CH2[ CH( J4 2CI—I2 aHﬁ(gdl caﬁ talne omﬁ@ met hyl gl ucami ne) .

Specific Q gr olkpdQbeHae bt 0@zﬂfrcar(@m@m(emcmrmmommm/ 87063
PCTI USQl / 15799 CSHGOCHZCH( OH) CH2N( CH3) CH2[ CH( OH) ] 4CH2OH;
- C3H60[ C2H40] 4CH, CH( OH) CH2N( CH3) CH2[ CH( OH) ] 4CH20H; ~ and

- |C1:-_3H60[ tCZHéO14[ @quﬂﬁm(’ Mﬂ@?ﬁb@ﬂm(mmﬂ‘@éﬂﬂs n ffl_znhllﬂalﬁlr]
alternative e e s in formu
above may be re ?é@gﬁebr?aggﬁ g%r%uﬁf)’sfgre T%CF%E 8@“’8}{ h?/P‘OPVI'éISpropyI

n- propyl or wmwlgrogpsmpbyplmnyltgtomenyl groups. Particularly preferred
conpounds are nethyl termnated trisiloxanes, that is 10 conpounds of

formula (1) in which f-], d=0, e=0, g=2, the term nal Q groups are nethyl
and the pendant Q g’aﬂwmaﬂﬁprafe@re@umpémﬁpﬁauie&y(thﬂxalnatéﬁrddﬁ%&és%wﬁs 15 1In
addition t theg_f) ?XJS glpc pz r anosi | oxanes enployed in the Invention,
the conposi%i diP&iPgndsighiogmpla fr]-8T0.550i Sreatbr {ermingl Qsrdupsiare TSAs of t he

general for MihahylRAMNE Pendal %M@? ol &%l ere' n x=0 to 2,
preferably 1, GC 142. ()(C2FI ig-% pm aﬁ‘flﬂ to

OTHER SILOXANES

15 In addition to the polyhydric polyorganosiloxanes employed in the invention,
the compositions of the present invention optionally may include TSAs of the general
formula:

RsMe;SiO[MeSi(G)O0),SiMe:R*
Wherein x=0 to 2, preferably 1, G=CHynO(C;H40)(CsHsO)WR>, m=2 to 4,

20  preferably 3, y=3 to 20, preferably 4 to 8, w=0 to 8, providing that when w is > 0, ¥+
w) is preferably between 5 and 12. R is hydrogen, acetyl or a hydrocarbon radical
between 1 and 4 carbon atoms. R” is G, or an alkyl of one to four carbons. The
preferred nonionic siloxane alkoxylates are trisiloxane alkoxylates, where x=1, m=3,
v=4to 8, w=0, R? is Me and R’ is H or Me.

25

Still further, compositions of the invention may include polyorganosiloxanes
having both polyether and amino functionality, such as described in US 5, 998,331,

incorporated herein by reference.

30 PESTICIDES

The compositions of the present invention also optionally include pesticides,

especialty acid functionalized ones, i.e., compounds that contain at least one carboxylic,



20 preferably 3, y=3 to 20, preferably 4 to 8 w=Oto 8, providi n% ihat
when wWis >0, (y + w is preferably between 5 and 12. R5 is hydr dgeNdV 2004
acetyl or a hydrocarbon radical between | and 4 carbon atoms. R4 is G or
an al kyl of one to four carbons. The preferred nonionic siloxane

al koxyl ates are trisiloxane al koxylates, where x=1, me3, y=4to0 8, wO R4
is M and R5 is Hor Me. 25 Still further, conpositions of the invention may
i ncl ude pol yorganosi |l oxanes havi ng both pol yether and am no functionality,
such as descwolesheésn US 5, 998,331, incorporated herein gyrishgesence. 30
PESTI Cl DES Thesuﬁ‘@fﬁv@ﬁpﬂosmmcaﬁldtglﬁﬁpm ﬂi‘éﬁ‘@eﬂt drwantimemmlpmrcmneeﬁwddyy i ncl ude

pesticides, especially ac unctionalized ones,. onpounds t hat
contain at | eakompgpnd ysgd wdi@?qyd’es‘& e Fo o5 JEREigHS: FEBIIEASPCT] USQY / 15799
sul fonic or phpaghand é‘xaﬁﬁ;leg oBpRHAIQ wHidhhk b@éﬁlﬁloﬂﬂ uﬂ}ﬂd@ Mbut ailaaottlﬁﬁfteta
pesticide is gyp" - npound used to destroy pests, e.dg., . rodenticides,

fungi ci des, ani@ eV, reglt#é@rs Phptqsﬂgli‘ﬁs‘éﬂh@m@xﬂﬁ‘ﬂ?‘éé“l%‘?ltoﬂieglﬂtP'é‘i HFUPEHSi ch can

be enpl oyeds i n} ﬁﬁ Els%{h?mia&t cdll \mﬂtmm&p and@eflthdhbrR WisAipRirS  The
photosyntheS|S|n Itor nment inhibitors, mtotic disrupters, 5 lipid

bi osynt hesi s i @hduni @fcnes'fwld?eﬂmp awel! in donpositians p&the awantmvranwﬁrthww PErupters.

The —amount of %ﬁ?&é&{n @?Mo%’%%hge%?@’%f%em H:?dstﬁLY@%}.fH Q@e@’ar! €s

V\nththetype% nplroye anp es i ci de
conpounds t hat wﬂhmebempmmbnsmf thh WMmmm0xmglmi¢Memm@raplm are:

phenoxy acetic enox oni c aC|d aci ds,
benzoi ¢ aci ds, ‘fr%}ﬁlop oa(:% ’tbreF%{) %515 eg?“cﬁjﬁle nuf%’%t ‘i B aci | s,
bent azon, des nﬁldt:llb'ﬁdﬂa,zommbhﬁaﬁ]ﬂﬁm mhﬁm&dpl:;ahmadzptmyﬂ pglidate, araitioler ol e,

cl omazone, fl ur| done, Qqrfl ur%l nitroanilines. i sogr opal in, oryzalin,

pendi met hal i n, SOBFSEF-SHTIES PP Rl ﬂ“mﬂglrrgfr‘bﬂ%’gaqps'm - 80P Bhy | ur eas,
i m dazol i nones pendﬁhaﬁm;ipramaﬂh@l mﬂeﬁmmﬁyésatef ﬁlﬂbﬁ}&m"c&pmﬁﬂdﬂ:yhnones

fluazifo but fop t.hoxydi m dichl obenil,
i soxrflbenp And sywﬁiwgwﬁ)ﬁy Wps"ﬁ%m&*sapmfse o, Dudiifobp b, maforyfop ety

quizalofop, sethoxydim, dichlobenil, isoxaben, and bipyridylium compounds.
15

EXCIPIENTS

The composition also may include fatty acid esthers, e.g., methyl soyate, for

crop oil concentrate formulations, as well as water, for aqueous applications. Buffers,

20  preservatives and other standard excipients known in the art also may be 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 amount of an acid, such as
acetic acid, to protonate the amine functionality, thereby increasing water solubility.
Moreover, other cosurfactants which do not interfere with superspreading, may be

) 25  included, for instance cosurfactants which have short chain hydrophobes (Cio or less,

not counting any branching carbons) or alkyleneoxide copolymers such as sold under
the trademarks PLURONIC® and TETRONIC® (both BASF Corp.) and UNCON®
(Unior Carbide/Dow Corp). Examples of such cosurfactants and their use can be found
in US 5,104,647, US 5,558,806 and EP 0862857, all incorporated herein by reference.

30
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EXCl Pl ENTS The conposition also may include fatty acid esthers, e.g., nethyl
soyat'e, for «crop oil concentrate formulations, as well as water, ﬁqNUV?UU&
aqueous applications. Buffers, 20 preservatives and ot her standard

exci pients known in the art also may be included in the conposition. Wen

t he conpositions of the present invention are insoluble in distilled water,
spreadi ng may be achi eved by the addition of a small anmount of an acid, such
as acetic Qﬂ)? 756% protonate the am ne functionality, thereby increasing -
wat er sol ubi Vﬂ reover, other cosurfactants which do RedtUsertsersf ere with
super spr eadi ng, m%@@éﬁefﬁﬂ%ﬂ?x%?Wﬁﬂﬁ'ﬁ@mmﬂmtwrmﬁdﬂé‘ﬁp have
short chai n hyhy ioRFR08%on dfeh9dfdosi) ; : | L ng carbons)
or al kyl eneoxi (ilem?pol yner slguch aﬁ%ﬁ@%g@y@lﬁﬁgﬁ%gﬁggéﬂHUMI C(r)
and TETRONI C 83(“513 FbesagieY gyelohgxepe monaxiteOn an) epottviinatGhallyl de/ Dow  Cor p) .
Exanpl es of s i Sk%'n. i e e found i.n US 5,104, 647,
US 5, 558, 806 $Rly “‘é‘%“%%%"fé‘%"?%@fa’?? Bfind & or ﬁt%fpﬁ’g@%%ﬁ‘hw PRIORTiR ABNO3
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or ganosi | oxan | I nt___inyvention be made by the
hydrosi | ati one‘gFﬁ%&P?%zﬁY‘%£§%§°“ %efwﬁmﬁ‘qﬁ%%ﬁ%/‘??@ﬁﬁ“%@P@i‘& such as
al 1yl gl yci dy|Matiniee, Conipridnsiapindioskof PRdstyka%h dditedty Bokd@POMii&s M nat ed
ally] polyal kyl eneo>f,i de, followed by ring opening the epoxide with the
appropriate arfi FO™B*&Sup. The hydri dosi | oxanes described are comercially
avai | abl e and may be made as known in the art. Hydrosilation are within the
gener al cogfli tions taught in Marciniec, Conprefrensinvand6ookof.

wn,

fydrosi fyf ediftismatiyelpap enoxy trminated ellyl pobwikytenenxidemaayshe hyrosilated

Al ternatively gifo £RRIModiRKkER l.epneoxi de be .
hydrosilated onto a hgo}ri qﬁ%@gﬁ%a%@g%@xﬁﬁﬁ%?%de@ﬁgﬁﬁffé'eﬁ!s ri ng
opened with t HEBRJEnoxy terminated, all¥hpolyethdeneoxide emh beardpaied o theahdiyddeneoxi de

can be prepar B tld . e-Pi.ng Gu, _ et ., (Synthesis
of dycol Di gﬁ{;‘g%F’P %“E?rl% ieﬁé-, %ﬁ%m?& égfcol ﬂ:ggfcx%'jl Etﬁers ﬁlsmg Pgase
Transfer Catalysis; in Synthesis Communications June/Jufy 1985, p.649-651) from an

15  epoxide and commercially available allyl started polyalkylene oxides.

Alternatively one may start from the reaction product of an allyl or methallyi
chloride and a polyhydric amine compound and hydrosilate this allylic polyhydric

amine onto hydridosiloxanes.

20
Still an alternate approach is to start with an alkoxylated allyl or methallylamine
and hydrosilate this onto hydridosiloxanes. Hydrosilation conditions depend on the
amine and siloxane, but are within the general conditions taught in Marciniec.
25 Additionally, one may employ a hydrosilation reaction of a hydridosiloxane and

an aliphatically unsaturated polyhydric species, preferably an olefinically unsaturated
polyhydric species. Exemplary olefinically unsaturated polyhydric species include allyl
glucose, sorbitol monoallylether, allylpolyalkylenoxides terminated with a polyhydric
group, and monoallylethers of an alkoxylated polyhydric group, such as the

30  monoallylether of alkoxylated sorbitol or glucose. Trimethylolpropane monoallyl ether
(TMPMAE), alkoxylated trimethylolpropane monoallyl ether, pentaerythritol allyl
ether, alkoxylated pentaerythritol allyl ether, tri-isoproparolamine monoallyl ether and
2-butyne-1, 4-diol are further examples of compounds which may be hydrosilated in



Transfer Catalysis; in Synthesis Communi cations June//ufy 1985, p.649-651)
froman 15 epoxi de and commercially available allyl started polyal 'W'fﬂl/e? 0
oxi des. Alternatively one may start fromthe reaction product of an ally] 'or
met hallyl chloride and a pol yhydric am ne conpound and hydrosilate this
allylic polyhydric amne onto hydridosiloxanes. 20 Still an alternate
approach is to start with an al koxylated allyl or nethallylamne and
hydrosilate this onto hydridosiloxanes. Hydrosilation conditions depend on
the am ne awngloggrbeaxane, but are within the general condigd¢amsayght in

Mar ci ni ec. 25 yidghfded RpfolnY o pOINRydTR osa}ghﬂasnexawdmaﬂlafoh%?!beeﬁ& fe OF @

hydri dosi | oxane and an aliphatically ‘unsaturated poly i C specl €s,
pref er abl y an Peipexyiatecatdxylaipps mixtpees thereopandmapononteingmiaple slkoxvlatenmiar y

olefinically ?ggﬁ i ' tihclude allyl glucose, sorbito
nonoal | yl et her, g#%g%g%#%%?i?ﬁ%ﬁ&i?%ggﬁkgﬁw#%ated wi th a pol yhydric group,
and nonoal | yl ethers of an al koxyl at ed pol yhydric group, such as the 30
nonoal | yl ether of - 1.to 2 Tri et hyl ol propane
nonoal | yl éther (?ké%ﬁé?%kggww%ﬁégaa%he&?mggﬁéﬁi§F%? ?8&3 e nonoal |yl

et her, pent aenvdthylgincdmiaé, byl polyadidylene ogillk ovoyifind ekupeinttabveyddns tlieedof Alal y |
ether, tri-i s%gro%?pol ani nﬁ’&" rmnggl | yl ether and 2-butyne-1, 4-diol are
further exanples® a&%ﬁ%‘@ﬁ SR y be hydrosilated in 8 1 7 NOV 2004
WD 01/ 87063 PCTI US01/ 15799 this manner to forma polyhydric

pol yor ganosi | oxane koxyl ati oqn may_di.e et hoxyl ate, ropoxyl at e,

but oxyl ate or mi xt EPGE’W?W%?I S‘@ﬁﬂ‘%ﬁ?" tf?}‘h?()%i}lﬁﬁliﬁr?‘?dﬁog"hﬁﬁ Y units
per nol eculte, the hemakdtld heMelpréviddddy se@RAEI otlsiintiBanedus hipdrofiRtiykR)AT | C

conmpound may be commercjally ayajlable, e.q., N Mthy]glucam ne, but

pol yal kyl ene lwh%arrmd}c’he@arsawy gh@tﬂmﬂwb@qwig? BPopHisEBE may be

manuf act ured agakANBxdn8s hdvthgdkdater BRh YAYRYdrido Rrlp RS bRYANeEs havi ng both
pol yet her and "pol yhydric species on 10 the sane nol ecul e may be provi ded

by szquential or simultaneous hydrosilations of allyl started polyethers
and al ly] funcggpnal pol yhydric conpounds using

15
The polyhydric organosiloxanes may be used in agricultural applications as
adjuvants for pesticides, wherein the siloxane is applied in a pesticide formulation to
argricultural products. The composition of the present invention is useful as a tank side
additive, or as a component in a herbicide formulation. In addition the compositions of
20 the present invention are useful as adjuvants for other pesticides, such as, fungicides,
insecticides, plant growth regulators, acaracides and the like. The pesticide

formulations may be wet, dry, slurries or other formulations as are known in the art.

The siloxanes are added 'directly to a spray tank along with an acid functional
] 25  pesticide, or as part of a pesticide formulation. When used as a tankside additive, the
siloxane is present at weight concentrations between 0.001% and 5.0% preferably
between 0.025% and 0.5%. Likewise, when the polyhydric organosiloxanes 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%
30 and 0.5%, of the final use dilution.

It is noted that most dilutions will be made with water, but in the case of crop

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




hydri dosi | oxanes havi ng greater than one hydri do groups per nol ecule. USE 15
The pol yhydric organosil oxanes may be used in agricultural applicatizm@ §®&
adj uvants for pesticides, wherein the siloxane is applied in a pestlci g
formulation to argricultural products. The conposition of the present
invention is useful as a tank side additive, or as a conponent in a

herbi cide formulation. In addition the conpositions of 20 the present
invention are useful as adjuvants for other pesticides, such as, fungicides;
i nsectici deS OPY8RE growt h regul ators, acaracides and t hePCTK801/1Five

pesticide fornulations may be wet, dry, slurries or other fornulations as
are known in the a i I ded directly.to a spray tank al ong
with an acid funct megfcfﬁpggé@%?ng,p%ggnqé%veﬂ%%m%?se‘gu‘p@&“?‘ ith a

formul ation. Vifgh theswelghisatin of thekRSAdie theishilgliydsic orgli®sifixhmusadibetivéen3:gsent  at
wei ght conceng&g&%gg&.%&% %gﬁg.gg%96§n§ ﬁ.g?%@%Qfer bly between 0.025% and
0.5% Likewise, whe Fe%yyari and 3060 o the tlepd may b agcomplishedby o

pestici de Por mikingiphpsi¢ally fheawd coibutitnts prortb QSE B bydddig gt sepRaefbhat i ons

that wll deISi ver .bet n 0.00. 1% and 5.0%to the final use dilution,
preferably bet Rkagﬁmﬁt.“ﬁe% A PSBLAiNE®0. 50 of the final use dilution. It is 4

noted that nost dilutions wll be made with water, but in the case of crop
oil concentrates, Qjls (mneral, silicone, animal or vegetable oils) wll be
the diluents. 9 1 PFPRsiteysef e rrsent iIMeTiw st HO@njinactivnt with

conposi ti ons GontilGonR kSR Mhts tﬂm@fghﬁaﬁﬁ; Y55tinikShe SRPACHE I tﬁé‘gémﬁygﬁget TSA,

the weight ratio of the TSA to the po ydric organosl | oxan ween
5:95 and 1§5: preggegtoxpngds betweanke¥ang 999, prftrably BOveck 98: 1nd ABt6ORY be
acconplished by 5 m xing physically the two conponents prior to use, or by
addi ng them separately to a spray mxture at the point of use. Wen the
conposi ti ons of thdhppekyhydriciorganesiivxmenalsp msyebt used gaaajallyad supfacrdtive

nonsi | i cone sug[i LRdhSs i ratia of tg onsili,cone surfactant to
the pol yhydric® xggon?glandlgl ogiagﬁ%@?éerﬁgﬁ%éﬁ" u g‘“&lﬁ’&%ﬁq f?mB?”éF‘er@EI y
bet ween 99: 1 gmliyh#0riG6rganosiloxanes also may be used as surface active agents, including, but
15 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 care

applications and anti-static agents, detergents and softeners for laundry products.

EXAMPLES
20

Unless otherwise indicated, all parts and percentages are by weight, and are
based on the weight at the particular stage of the processing being described.

10




The pol yhydric organosiloxanes also may be used generally as surface active
agent's in aqueous fornulation where there is an acid functionalizéd? N0V 200
conponent. The polyhydric organosil oxanes al so may be used as surface
active agents, including, but 15 not limted to, as surfactants, wetting
agents and softeners for textiles, flow and |l eveling agents in coatings,
hair care products, skin care and creans for personal care applications and
anti-static agents, detergents and softeners for |aundry products. EXAMPLES

20 Unl ess oWfigp\é,68 i ndicated, all parts and percentages gFgudy #46J ght, and
are based on the weight at t he particul ar stage of the processing being

described. V 10 1 7 NOV 2004 WO 01/87063 PCT/ US01 /15799 Exanple 1 a.
| nventi on PolEsdaygpdet Silicone Surfact ant The pol yhydric organosil oxane was

prepared by the sl n SI red pol yhydric am no conpound to
a reaction vessel "r??‘g?“r‘.ﬁ"rl?%y ‘%‘H’& P'si | oxane modified with allyl

gl ycidyl ether, using Zh@p@lﬂ@tdﬁb ox’gaﬁbsvlb%e wazSprepaﬁeﬁlbyeliEslthﬁthMheSi | oxane
i nt er nedi ate 10 10O 2CH2CH20CH2CH , H2 O 10
Therefore, 550\,@6‘“’5(3?‘3&3’5‘%%5‘3 cogppoynd ‘t"ﬁ fgﬁ“f‘%}&&%@%g}g. nter medi ate, 37. 89
(0.194 nol es) Rptaiietiithilogind cevdified GvithalllgNGydiyl Bhe/usbih RpBpAda0hwygT €
conbined in a roundbottom flask equipped with a reflux condenser and an

over head sti r r¥@ solyp- Theepoxy sipxapsdipteracditeWest al yzed with 0.2g titani um

(1'V) butoxide and the flask 15 tenperature was slowy to reach a maxi num of
83 C. The flask contents were held at

H,

(CH,),Si0—— SI0— Si(CH,),

CH,CH,CH,0CH,CH—GH,

10
Therefore, 50.0g (0.149 moles) of a trisiloxane, epoxy intermediate, 37.8¢g

{0.194 moles) of N-methylglucamine along with 37.6g 2-propancl were combined in a
roundbottom flask equipped with a reflux condenser and an overhead stirrer. The
reaction mixture was catalyzed with 0.2g titanium (IV) butoxide and the flask

15  temperature was slowly to reach a maximum of 83° C. The flask contents were held at
this temperature until the epoxy content, as determined by a perchloric acid titration, on
a sample of the reaction mixture, showed that the epoxide content was nil, indicating
the reaction was complete (~ 23h). A small amount of water along with 15g of
isopropanol was added to the reaction mixture and stirred for 1 hour. The addition of

20  the water deactivated the titanium catalyst. The mixture was filtered through a medium

) ~ filter pad and stripped on a rotary evaporator for 1.5 hours at 70 °C and 1.0 mm Hg to

afford the desired product, which had an aqueous surface tension of 20 mN/m (0.1
wt%, 25°C).

25. An example of a polyhydric organosiloxane is described in Table 1. Other

compositions of polyhydric organosiloxanes may be prepared according to this

procedure.

11



this tenperature until the epoxy content, as determ ned by a perchl ordc
acid titration, on a sanple of the reaction mxture, showed that ljﬂeN V 2004
epoxi de content was nil, indicating the reaction was conplete (-. 23h). A
smal | amount of water along with 15g of isopropanol was added to the
reaction mxture and stirred for 1 hour. The addition of 20 the water )
deactivated the titaniumcatal yst. The m xture was filtered through a nedi um-
filter pad and stripped on a rotary evaporator for 1.5 hours at 70 C and 1.0
nmHg to af‘P’Br"H‘"ﬂ’ﬁg desired product, which had an aqueou®cIaishasest ensi on
of 20 MV m (0.1 w% 25C). 25. An exanfhieaf a pol yhydric organosil oxane is
described in Table 1. O her 0si t.i f pol yhydric organosil oxanes may
be prepared according to thlnse&?'gﬁ'&“é’hhﬁg.ﬁy%c@rg?go 8504 WD 01/ 87063

PCT/ USO / 15799 Table 1 Description of Polyhydric Organosiloxanes CH3 CH3
S O | 5CH3 9.13 -Si -0 x QReference x y Description 10 S1L-1 0 1
Q=C3H6OCH2CH( OH) CH2- N(CH3) CH-, [ CH( OH) ] 4CH2OH b. Conparative Silicone Based
Sur f act ant : Me3Si J MeSi (CBHEQ( C2HAO) g ] SE Me3 (SIL-A) is a conparative

CHs CH, cI 3 cI:H3
CHs“—?i 0*——8|i oS ——O—-—|Si——CH3
5 CHB 4 ~Ix _Q Iy CH3

Reference x y Description

SIL-1 0 1 Q=C;HsOCH;CH(OH)CH;-N(CH;:)CH;[CH(OH)),CH,0H
10

b. Comparative Silicone Based Surfactant:

Me3SiOfMeSi(C3HsO(C2H,0)sH)0);SiMe; (SIL-A) is a comparative
TSA. This material was prepared by standard hydrosilation of an allyl terminated
15 polyether with heptamethylirisiloxane.

¢. Comparative Nonsilicone Surfactants:

Table 2 provides descriptions of typical, comparative, nonsilicone surfactants.

20
Table 2- Description of Comparative Conventional Nonsilicone Surfactants
Reference Moles EO Remarks
OPE 10 Octylphenol ethoxylate (TRITON® X-100)
25 (Union Carbide Corp., Danbury, CT)
TAE 15 Tallow amine ethoxylate (ETHOMEEN® T/25)

(Akzo Nobel Chemicals Inc.; Chicago, IL)

Example 2

12




TSA. This material was prepared by standard hydrosilation of an all k
termnated 15 polyether with heptanethyltrisilokane. 20 25 c. Coﬂp% Bt 100k
Nonsi |l i cone Surfactants: Table 2 provides descriptions of typical,
conparative, nonsilicone surfactants. Table 2- Description of Conparative
Conventional Nonsilicone Surfactants Reference Mles EO Remarks OPE 10
‘Cctyl phenol ethoxylate (TRITON(r) X-100) (Union Carbide Corp., Danbury, CT)
TAE 15 Tal |l ow am ne et hoxylate (ETHOVEEN(r) T125) (Akio Nobel Chenicals

I nc.; ChicaaepofgsdssExanple 2 12 1 7 Nov 2004 WO 01/ 87063 P(I}’](;agog%%gllS?QQ
This exanpl e denonstrates the utility of the polyhydric organosilicone used
in this present invention as surfactants. Surface tension was neasured

using a Cahn i cr JBHICKFERIC dgtpensiraiesiamuiliy afthe solyhydricorsmenilingee wed ithe
sensor. Sol ut i @R3predént i¥Enton'4d birPidBins O SRERE WnSiolFas HB&ERQTRSQ%Q% 1w 1n
. AGueOUS S

0. 005M NaCl water (Deionized), as an equilibrium al ol utions of
these uni que cBiFFbIRRGeoWith psandibinsted platinugnbladeasihe seashuc Solotiorisif ter f ace
tension relatiyg &?&y td t : gk d | the pol yhydric
nmoi ety does not 8e_t_r°@ t e?'%o‘*r{né}%I e %ﬁ%tgge@%%sq'%u;%%\%\gwa%(ﬁggg’5c '‘dPed wi t h
traditional TSm quslibriyg aids dajugeus selutdons ofthFieemipaporspdsitonspofide he present

i nvention al so_.nkeVi C Ing. simlar.tao the TSAs (SIL-A), and
relative to con eﬁ#ﬁ%ﬁﬁ%ﬁsgg?%%@%ﬁfﬁ% vgn%cof',&ﬁ'}tfonglssg‘te%aﬂgsr e 4. 15
Spr eadi ng was 4dditenailyithel pblyhwdris myoiety dees hopdetrdetdipinethe clirfmel tehsich Rverigo| Ut i on
to associated with traditional TSA (SIL-A), see Table 4.

10

The compositions of the present invention also provide enhanced spreading

similar to the TSAs (SIL-A), and relative to conventional surfactants (OPE and TAE),
see Table 4.

15 Spreading was determined by applying a 10uL droplet of surfactant solution to
a polyester film (3M, IR 1140 transparency film) and measuring the spread diameter
after 30 seconds. The solution was applied with an automatic pipette to provide
droplets of reproducible volume. Deionized water that was further purified with a
Millipore filtration system was used to prepare the surfactant solutions.

20

The spreading properties of the polyhydric organosiloxane SIL-1 are equal to
those of risiloxane ethoxylates such as SIL-A, demonstrating that the siloxane having a
polyhydric moiety was an effective spread enhancer.

25  Table 4- Comparison of Aqueous Surface Tension Properties

Spread Diameter (mm)
Surfactant  Surface Tension (mN/m) 0.1 wt% 0.2 wt%
SIL-1 20 45 48
30 SIL-A 21 44 42
OPE 29 nd g
TAE 41 nd 6
None ® 72 * -

13




a polyester film(3M IR 1140 transparency filnm and neasuring the spread
diameter after 30 seconds. The solution was applied with an autbdady3o)
pi pette to provide droplets of reproducible volunme. Deionized water that was
further purified with a MIllipore filtration systemwas used to prepare the
surfactant solutions. 20 The spreading properties of the polyhydric )
organosil oxane SIL-1 are equal to those of trisiloxane ethoxyl ates such as
SIL-A, denpnstrating that the- siloxane having a polyhydric noiety was an
effective spV@aH3thancer. 25 Table 4- Conparison of AquedasnSuyfsamoe Tension
Properties 30 SPread Dianeter (mm) Surfactant Surface Tension (nWVmoO.1
w%0.2 wt % SI L-1.20 ;= 2E29nd8 TAE41nd6 None (b)72*-- 13 1 7
NOV 2004 WO 01/ 8%0%%4%§%r3§&§%@éétg;88urface tension in M mat 25C. b.
Surface tensi on bf Swditcerterdfsionml GREr HomndROKamfboshefiEinishy dndPMaicss3 63
Edition, 1982- 1983de o I%%_qﬁg% di aneter of distilled water = 4 nm The above
exanpl es and di scl osure” are inttended to be illustrative and not exhaustive.
These examjl es and desdpreididmetds lof distigdeter A Ymvar i ati ons and .
alternatives to one of ordinary skill in this art. Al these alternatives
and 10 variations are intended to be included wthin the scope of the

attached clains. Theakvearimpley andidisBiob € ar ittetRY td RIAMLER 25 UST

equi valents to the specific )
exhaustive. These examples and description will suggest many variations and

alternatives to one of ordinary skill in this art. All these alternatives and
10 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
embodiments described herein which equivalents are also intended to be
encompassed by the claims attached hereto. Further, the specific features
recited in the respective dependant claims can be combined in any other manner
15 with the features of the independent claims and any of the other dependent

claims, and all such combinations are expressly contemplated to be within the

scope of the invention.

All published documents, including all US patent documents, mentioned
20 anywhere in this application are hereby expressly incorporated herein by
reference in their entirety. Any copending patent applications, mentioned
anywhere in this application are also hereby expressly incorporated herein by

reference in their entirety.

25

30
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enbodi ments descri bed herein which equivalents are al so intended to Qp
QnCONpassed by the clainms attached hereto. Further. the specific fe&tuN@%mm
recited in the respective dependant clains can be conbined in any other
manner 15 with the features of the independent clains and any of the other
dependent _clainms, and all such conbinations are expressly contenplated to
be\Mtrﬂr1@héﬂﬂ§cope of the invention. Al published docunents, including
all US patent docunents, nentioned 20 anywhere in this application are
her eby expressly incorporated herein by reference in their entirety. Any
copendi ng hat enA campbsitied camnprisingnt i oned anywhere in this application are
al so hereby expressly incor ted hereln by refe ence in their,entirety.
25 30 14 1 7 i%BOEiRP @“C ArEARNsHgXAnG P F\&F"%%ﬂs‘sﬁ%st one
pol yhydric orgq§03|loxane selected fromthe group consisting of: i)

or ganosi | oxanes having at |east one organic group thereon which conprises
three or nore hydroxiyl gragmssiloxahes i Bavinggandesist onenergatiavgnyp aheieemst one

2t T east “one. second o oLBHCHEPBBRSINER oE Bigr PESSA BBBRSdNer - and b) &
P e P By B i b ypeeim e o
0Oto 50, d=0 to 2, e=0t owB],ch@onmnsesfmdm motedwydroxyl gromps and,at least oge +e+2d,
or zero if the siloxane slexszon&/ group ’thereon which comprises a polyether; and
b) a pesticide,
wherein the polyhydric organosiloxane a) has the average general formula:
[Si042]4d[MeSi0312].[012MeSi{(Q)012]{01251Me Q] ()]
wherein
fis 0 to 50, d=0 to 2, e=0 to 3, g is, if the siloxane is not cyclic, 2+e+2d, or
zero if the siloxane is cyclic;
the Q groups are independently Rlor
-B(O)(CsH2:0)oR(LYV an
B is a divalent bridging group of C to Cg, J=0 or 1, each a is 2 to 4, preferably
2 to 3, each b is 0 to 15, preferably 0 to 8, R is a divalent organic group
containing 2 to 8 carbons which may be optionally OH substituted, L is NR?,
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 RLt=00r1,
preferably 0, and V is a polyhydric radical containing a number, n, of groups
(C-OH), wherenis 2 2,
R! is either a polyether of the general structure B(O);(CHz2O)R? or an alkyl
radical containing 1 to 18 carbons,
R? is hydrogen, a hydrocarbon group of 1 to 4 carbons or N(R?), ; at least one
Qis not R'; and

when n is 2 at least one R' group is present of said polyether general structure.

2. A composition as in claim 1 wherein the polyhydric organosiloxane a) has at

least one polyether group thereon.

15




the Q groups are independently R or

di val'ent bri dgi

2to 3, each bis 0to 15, preferably 0 to 8 R is a divalent organic group
containing 2 to 8 carbons which may be optionally OH substituted,

R2 is hydrogen,

-B(O)j (CaH2aQ) bR(L)tV (11) By

LN

ng group of C1 to C6, J=Oor 1, each ais 2 to 4, prefer

an am no al kyl of one to four carbons, an al kyI of 2

carbon atons which may have hydroxy substitutions thereon, t

1, preferably
gr oups (‘If:l

structure B(O)j
R3 i s hydrogen,

a hydrocarbon group of 1 to 4 carbons or NR2 ; at

Lis
to 4
, = 0 or
Y ' g, fﬂ%ﬁrt n, of
'viﬁﬂl?gm}{()h%s%e%wa Qﬁésr&éll tﬁgg’ ay%%?s er X%‘en%?e geaner al
1e43a bRe@hiisrowp thereoal kyl  radical containing 1 to 18 carbons,
| east
one Qis not R; and when n is 2 at |least one RL group is present of said

polyet her ﬂe“ef&' 6&1&6&5&3 chaim’| FRERAR {§199) 435 0] s aﬁ&%iszmere' n the

pol yhydric organos oxane

7 NOv 2004 3.
organ03|loxane

in clai mP-wherdicAmposition asin claipy 1 gvhegein at lgast 9
ﬁl: a@ Reast one Qis R and at Ieast one Rl is -(CaH2aO bR3

2 %clalml wherein, in fornula (I'l), Bis propylene,
to 4, Rls-CHZCH(C]—I)CHZ- andt is 0. 7. A conposition as in

in claim1l wher
6. A conpositio

j=1, a=2, b=0

s at | east one polyether
A conposition as in claiml| wherein the poI yhydric

a) has at |east, one am no rouE‘abg‘ gon. A conpasition as

claiml whereln t he gr.qup of f.or

- C3H6OCH2 (8- OH)ASRompesi

- C3HB0[ C2H40] 4
C3H60[ C2H40] 4[

7.

10.

?w{ ] formula (ID, B is propylene, j=1, a=2,

roup thereon.

dasleaﬁqu dition as

] %%F@@g%%[ CIC—J?(_%?DH] 4CI(2Ir2C]-I- 8. A conposition

as in claiml wherein the group V is derived from gl ucose,

A composition as in claim 1 wherein the group of formula (11} is
-C3HgOCHCH(OH)CH,N(CH;)CH;[CH(OH)]4«CH,0H;
-C3H¢0[C;H40]4CH,CH(OH)CH,N(CH;3)CH,[CH(OH)]4CH,OH; or
-C3H¢0[C;H40]4[C3Hs0]:CH,CH(OH)CH,N(CH3)CH>[CH(OH)]4CHOH.

A composition as in claim 1 wherein the group V is derived from glucose,
maltose, raffinose, sorbitol, glucosamine, glucopyranosylamine, glucamine, N-
methylglucamine, isomaltamine, gluconic acid, heptagluconic acid,

trimethylolpropane, pentaerythritol, tri-isopropanolamine or 2-butyne-1,4-diol.

A composition as in claim 1 wherein the pesticide is an acid functional

pesticide.

A composition as in claim 1 further comprising c) a trisiloxane alkoxylate of
the formula:

R*Me;SiO[MeSi(G)O)SiMe;R*
wherein x=0 to 2, G=CHzmO(C;H40)((C:HeO)wR’, m=2 to 4, y=3 to0 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.
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mal t ose, raffinose, sorbitol, glucosam ne, glucopyranosylam ne, gl mamjl r‘?ﬁ
N - et hyl gl ucam ne, isonaltam ne, gluconic acid, heptagluconic actd, V100
trimet hyl ol propane, pentaerythritol, tri-isopropanol am ne or
2-butyne-1,4-diol. 9. A conposition as in claiml1l wherein the pesticide is
an acid functional pesticide. 10. A conposition as . in_claim11 further
conpri si nglle) aAcpmppsition asimelriex P stherein they weightdhagis ratio ofdherrisiloxang e s;

(99, 5156280 E5Sidte 1780 pyn G BB AR £ Rt RTs 05 Baows2 Lo 4

between 1 and 4 carbon atons, and R4 is G or an alkyl of one to four
carbons. 16 . 1 7 NOV, 1004 11. A _conpositiaon as in_claim 10 wherein the
wei ght bashs r b icomppsitipg as i elainy k Auther SpMPLFING @10BI0NICOIZARICHNNHG QF | ¢
organosi | oxane gl i.s pefween 5:95 and 95:5. 12. A conposition as in claim1l
further conprising a nonionic organic, anionic or cationic surfactant. 13.
A conposition as in claiml further conprising a water diluent. 14. A
conposition as in claim 13 where the pol yhydric organgsil oxane a) is
present atl3a coheempesitionas prclsimplfusthgnaomprisinga W%%bgl Wtght. 15. A
conposition as in claiml wherein the weight basis ratio of the polyhydric
organosi |l oxane a) to the pesticide b) is from1l: 99 to 99: 1. 16. A

conposi ti o as A ncompisiioh ahén elditae P adicre ithite polyhgdrice otgatioditoxamé hag igr oup
consisting of. growh regul ators, .photosynt hesis inhibitors, pignment

i nhi bitors, miflretentatd congentetion ofFrngO. b‘}éyﬁtﬁ«@/gibg weighthi tors, cell wall

I nhibitors, and cell nenbrane disrupters. 17. A conposition as in claim1l
wherein the pesticide is a herbicide selected from the group consisting of.

phenoxy ackti ¢ Acomposifibeasiy claimdi whereinahe deeight hasincatio afthg rpolyhydricls,
benzoic acids, triazjnes and s-triazjnes, .substitu ureas, uracils,
bent azon, des néﬂgﬂ}?ﬁﬂ?xﬁtaﬂ%‘gfa Q?Stﬁﬂf{?ﬁﬁéﬁﬁ'ﬁﬁa]rhbb S b?zg]at e,

16. A composition as in claim 1 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.

17. A composition as in claim 1 wherein the pesticide is a herbicide sclected from
the group consisting of: phenoxy acetic acids, phenoxy propionic acids,
phenoxy butyric acids, benzoic acids, triazines and s-triazines, substituted
ureas, uracils, bentazon, desmedipham, methazole, phenmedipham, pyridate,
amitrole, clomazone, fluridone, norflurazone, dinitroanilines, isopropalin,
oryzalin, pendimethalin, prodiamine, trifluralin, glyphosate, sulfonylureas,
imidazolinones, clethodim, diclofop-methyl, fenoxaprop-ethyl, fluazifop-p-
butyl, haloxyfop-methyl, quizalofop, sethoxydim, dichlobenil, isoxaben, and
bipyridylium compounds.

18. A composition as in claim 1 wherein n is from 2 to 30.

19. A composition as in claim 1 whereinnis 5 to 15.
17
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amtrole, clomazone, fluridone, norflurazone, dinitroanilines, i sgﬁr ekh[gn
oryz&lin, pendinmethalin, prodianmine, trifluralin, glyphosate, sulf Mr S,
i m dazol i nones, clethodim diclofop-nethyl, fenoxaprop-ethyl, fluazifop-p-
butyl, hal oxyfop-nethyl, quizal ofop, sethoxydim dichlobenil, isoxaben, and
bi pyri dylium conmpounds, 18. A conpositign as . in clajml1 wherejn n i.s from2
to 30. 19.20n cohpeesess on traating plants comprising ppplying te plagisacomposifipn a5 1y oy
2004 20. A proccqﬁﬁlfor treating plants conprising applying to plants a
conposition as in Cclaim1. 21. A conposition as in claiml| wherein in
formula (1), f1, d=0, e=0, g=2, the termnal Q groups are nethyl and the
pendant nglr OUDAlc%m%ogigigg pasOIIl cfla?rrnrqJ Iw erenll Iin 'forrlnsula (D, =1, d=0, e=0, g=2, the

terminal Q groups are methyl and the pendant Q group is a group of formula

(1.
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