;e3eYx"?Yu: 1 ; $<L=>6>T"?(B  *159159* 10 AGRI CULTURAL COWVPCSI Tl ONS

EMPLOYI NG ORGANCSI LOXANES CONTAI NI NG POLYHYDRI C GROUPS Background of the

| nvent i onyMayiX7&8r bi cides require the addition of an adj uvgityde91546 spray
m xture to provide wetting and sg’m ' liar surfaces. Oten that
adjuvant is a surfactant, which mm mmm ,E vari ety of functions, such as
increasing spray droplet retention omsgifficult to wet |eaf surfaces, or to
provi de penetration of the herbicide into the plant 1 S cuticle. These

adj uvants are gr ovi ded either as a tankside additive or used as a conponent
in herbiZi de AGRICUHTURAL COMBOSEKIONS EMPLOMING ORGANOSH 0X8NES72- 273,
publ i shed that a TSE ant ageONTAANINGHROIAMRYPRICGEROUERS rel ative to

gl yphosate alone in the control of 20 Pani cum maxi mum Jacqg. Snow, et al.,
Langmuir, 1993, 9, 424-30, discusses the 25 physical properties and

synt hesi s oBadR¥uNAL kR Iveatibpxane surfactants. These siloxanes are based
on the [gaction of a chloropropyl nodified trisiloxane with an

al kanol am ne, su - ] ' f eacted with
& ol de o’ kg ot Ryt PP ARG BPan M WiBe SHRY Mkt 66T 556
descri bes catovidd wetting aidsprading lohifslidrayehes. Oftet iiaadiavites ghirtaeany, of

gl yphosate on velvetl eaf, a broadl eaf weed. Henning, et al., DE 4318537,

. _ . , ng
descri bes cHhifan peifpE & yprictned funciians sughasyReFersEIa SPFRYCERlS! Isttign on

car bohydr at g; | t.. o hd t T : qh{?p@ re
derived fr oranlfgeggtbz‘ﬁ%%%gmg%%tg ’a?lﬁ{) ﬁgﬁﬁ&%%gifgﬁg%noﬁghseeﬁkg%%}c%gﬁﬁexo émﬁni ts,
nmodi fi etlS wi titide.qlisse ndiavyntaamgmovidedeitepas atadksdsadditoans used eta. Rei d, et
al., US 3 3896 1GE d%s*c.ri es amno nodified siloxane 3 5 al koxyl ates
where the afPRBOGTRHHEHEE 9‘“&@?}55% as the terninal group on the

al kyl eneoxi de nvi ety, opposite the siloxane group. *coooQ VWO 01/ 870G&3

PCT/ USOL/ 1~799 Policello, U S. 5,998,331, discloses am no
modi ~ec~"" "' si | ' ' Sradbrinksetak.cPRest.dick.ci9PB, 383 872AV hepublshed dled aphSEan et her bound

to the sil oxane backhone erein the i n be. term.n or ngdant to
t he backbonﬁﬁ%‘&“ﬁ%ﬁﬂ%‘@ B?F&?’iﬂ?’é‘ﬁe ?%thegﬂg%Po%a&%ﬁﬁfiFdﬁh%‘W{}&gr oups.
Di etz epgal panichimbhaximbm88dq. ¥héwdesdl!, Laesm@iF, d809 80 4ysB0odisaRseseePr i si ng
" pol yhydr oxyorganyl radicals and pol yal kyl ene r_aJi cals, their_process azid
use. 10 Speeh¥sicshpropertigs sed pakasisafaonelcatienie piloyage swlastanty ess ul in

, coatings, pa I : %.!: i . =] p1and
oi | -i n-wat e?ﬂés}{/ag%staa%g bb%é?:)ﬁ tggrehalléng% e o?ﬂﬁh}’@@%ﬁg& tr%?\l%ﬁéqjég‘ﬁm%%se
mat eri al s askandanirenadhas Nomiethylpthanslamade, fvbhichrveasyfudiprlreacadd voitls 2 halides e
were not shown o have util itte as adjuvants for agrochem cal applications.
15 In U. S. & B8C 2 qepierngry; sy gﬂﬁ%‘ﬁdi ng application 09/211, 909, sil oxane

pol ymer sshavhi g pol yhydric groups, such as hydrosilation products of

trimet hyl propane nonoal | yl _ether, ethoxylated pentaerythritol allyl ether,
propoxyl at ed penPaeofftdtipl.t TP 921 16668 adeerthes cationic gpatemanvirisdprmestol y| et her

ethoxyl ated egllme{n)ég tHeRF 1c|:atc9 Ioff gﬂyphgsate 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.

N
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- 091 211, 909,

20 al |l yl oxypropanedi ol and 2-butyne-1, 4-diol are described as useful
di esel fuel additives. Summary of the Invention The present invention

t eaches cetgd@igogdonposi tions conprising an 25 organosi | oxq{tef/@gﬁgk-)gger in
argricultural fornul atpopagio, THe 50982939 SHik QX8 GnGRPRbYIRES: §1l&$&ﬁ£’s‘ Heﬁe{?ﬂeast

present invention are characterized as’ contai ning an average of
one poly hyd'?hec a@m@up baand b}garmtheréagnd tthuhe eildnade ba(qklbsne whekinabe aminegasy

group, or a qQne ric haV|n st two hydroxyls and
at | east on% 3181; ﬂ@a{}\%)‘f’g Fr% néayd?ﬁg%'z‘gft Wérthtoé’él‘?é ?0 the
or ganosi | oxapdroxyakyd deéiwgdgi ng group. 30 The copol yrrers descri bed above, are

useful as adjuvants and additives for applications with pesticides, such
as, but ot limted to, herbicides, insecti CI des, fungi CI des and grow h

regul ators, as well a r | ent s WD 01/ 87063
PCT/ USOL/ 1 Q799 Opti o??é’% o é‘]t’heﬁpS;S{wd% ﬁ% r&*‘?‘&’@ﬁ&%"%&&"‘?ﬂﬂ%‘ﬂ%s

i nventi on npylybgdrokyorgad 1 mdﬁ&mlmﬂ\@mallqnaie rhdhbas | iRiapecaskaausat es (TSAs).
Bl ends of these pol yhydric organosil oxanes with TSAs provi de enhanced

wetting properties on difficult to wet plant surfaces. Additionally the
pol yhydri c organosil oxanes of this invention may be bl ended with
conventional organic surfactants, as enulsifers, dispersants, coadjuvants
or cosulfactants Spdsii)ﬁd:ar}liy these neikyiadsyre deribedias baitgndefid in ecdiags,gints and

conpositi ons of p dri.c_.or an05| | oxa reat ment net hods, ~and novel
or ganosi | oxBs ﬁ?%‘“@g“ﬁ?i@ o Vgt ?‘?‘1)?4'6}1‘”3@ EYSEemSy Sashias dMir LareThe

pol yhydric g o]
ppl i cat | ons ﬂ%ﬁ%ﬂ%ﬁ%ﬁ%&%ﬁ% s R AT By

"pol yhydr i canpligatidns, thestperemef growwnt to have otilgfarais edjgranipfon agioogerniaal or mor e
hydr oxyl grou s tt,hereon Preferred organic groups are saturated ether or
saturat ed h?p “3¢%bon groups. Polyhydric unsaturated aliphatic groups may
be enpl wyed but are generally less preferred. The term "pol yhydric
or ganosi | oxane" 25 refers to COHBOUHdS with at | east one Si-OSi bond,

which have at |east ofeUgooyiydid endinenpendingepmitation @3/21 6909, silexsugh a

. bridging gr si l oxanes.usef in the

i nventive c@%%§¥5t1?‘8§ pﬁa@ I ncﬁl?glggs u%a&ﬁ%%ﬁg?%pggu‘ggggﬁi%e@ IPWPEPPS.
5,591, 977, Moﬁoal@rl @fhkr bﬁ{bxgtmkdlpemaemmmbyal@@ ethef) pebporylerdipagiagyitritelat i on
i ncorporated herein b ence. Preferred pol yrrers have

no more t haﬂ%‘c‘@t@ﬂ tHxlé(P{EOPaélﬁl@&tm%ﬂml§Yh§ﬁcfﬂ'eﬂXY@Ff‘§&“Wh% bitd) Lt her (i .
pol yal kyj engy Jﬁlgﬁgﬁ%p&\é&a éﬂ&@ﬂﬁtg? e-1Ng de?'al\’ee&egﬁibeﬁ‘é%géfﬁl%ﬁégefﬁﬁﬁé(dd?ﬁve‘%r esent

as separate or as part the polyhydric group structure. In the
case

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.



WO 01/ 87UG3 PCT/ USCOL/ 1~799 where the pol yhydri C group contains only two
hydr oxyl ~grot zps ~herebn, the pal'yhpdii’'c organisiloxanes used in the

i nvent i onywa®opgiose at | east one ot her group whi ch i ncl udespEpl¥alfedo
structure. 5 The pol yhydric organic groups nay be aliphatic, |ow nolecul ar
wei ght hydrocarbon gr oups optionally interrupted with one or nore ether
oxygen atons, anéptignilty tha polEndrictonganhgitxenss wed ipthist ineention mayte

o 00 1 a0, “SRHRL AR ShedRilal BaRRAS AL CTTITE Birof® oL R®, e

4,032, 006 naipadbsibxafeseRith TAE prolicldiBamet yluthid SropérfisPon &fﬁaﬂt‘ftervaé@l y
derlved froma nono-, di-, oligo- or polysaccharide, or its glycosides or a

correspoﬁdlﬁBmH@HﬁWﬁ$lve t hereof . Exanpl es of pol ysacchari des which nay be
utilized to form pol yhydric groups, are glucose, naltose, gaff nose,
sorbitol, glucosam ne, glucopyranosylam ne, glucam ne, N methylglucam ne,
15 i somal t ani ne, Aglditivaally tlm:pdﬂyhydﬂd o@ﬁbﬁ@xmmfmamvdnudfhmy béBleadddxane
copolynmer is.not a trisjloxane, preferably further characterized by
havi ng an aVai£9avestiong %fﬁalaﬁéuff?&Fa}l&% ﬂgfrreﬁlétf%Sd%SRerﬁaFSy@q adppanigPhup) . | n
the case of .gubfakshisoxane a pol yal kyl eneoxi de group may optionally be
present on the 20 copol yner used in the invention. The pol yal kyl eneoxi de
groups by be provided in the bridging group which links the pol yhydric

group to a silicon atomof th anosi | n i ded as a
separate group atl4THaH aSEC ﬁre %&HOQFE‘EP%FSP%pW@HSEP&SB&dW or both.
As a furthepraRbdiRRandsNBeANBANASHhO@X BRENGRP B 4B loWRe &QBRufds? an am no

group, either as separate substituent group or as part of the polyhydric 25
gr oup-cont ai ni ng substi tuent or a poI yet her group-containing substituent.

In a partic dr| c organosil oxanes of the present
i nvention hﬁ\;gm{eﬁg@%gp ‘%@h rruI a.

[ Si 04~2)}mLMeSi 03i a] eLDnzMeS| (Q DnaI t ~DvzSi Me2Q g 30 wherein f is 0 to 50,
preferably 1 to rmre preferably 1to 2, nost preferably 1; d 0to 2,
pr ef er abl y 0, a Thepp yhydrigrpegengsilaxanca proyuseful gs acguvans ﬁohbelblcil@xane i s not
. cyclic, ?}é zero if the siloxane is cyclic; 4 V1' O 01/87063 the Q
groups are I epen ently R or PCT/US01/15799 -B(O.i(CaH2a0)bR(L)tV ~ |1 )
wherein B is a dival ent br|dg| ng group of Cl to C6, preferably C3 to 4,
+j=0 or 1, 5 ¢ 10l ) ‘ Q 4, preferably 2 to 3, each b is 0
to 15, pref : SR H¥2N&R organic group containing 2 to 8
car bonszopreferabl y 3 to 4 car bons each optionally OH substituted, L is
NR2, where R nmay be hydrogen, an am no al kyl of one to four car bons or an
al kyI of 2 to 4 derisedheretnthevirint fpaleydhiaveganycigrony’ widss to aUTERE Stver eon,

2 nunber, nooune 575 aRESrERRR M finaBE teteds” Phofed Beblctart A ofieni R "0 "
nost  pref er eldley of §adiafedhgddvearbbi el PHIGhyd: AT alphatid@rogsNRERAb
stfucltoure B(O)y?lCaHZaO)thzs o?r angiaol(illgyI 9d}|,ca(?ﬁi§5c{)tﬁf ai nallir?gal ?8 18 cgrle)ons
preferably ﬁ@rplﬂm R831|e§eh‘9féu§b§éﬁ£’fe£?r@§ Hhaioesinebhydreosasesiloxans” s car bons
or MR 33, RElab QQ&éo&rﬂraaﬁa 1St ol AR 9B Evitfic ve3 icndfle OERydid S 2

at | eas group 1I's present said po er genera str

Preferably gmmﬁaclgadaursﬂicanemmmmdgmg gmumbymﬂu-(bbombl yet hers of the
structure -(CaH2aO) bR3 as defined above. Exenplary B are -(CH2)2-,
-(CH2)3-, and 20 CH~CH(C]—I)CHZ Exenplary R groups are -(CH2)2-, -(CHZ) 3,
- CH2CH( OH) CH2- hyEHe %se e Boné iy irchaidd,

- C2HAOH, (C2HA- )3(%’3% )gﬁ%}l G~ 208 ﬁlﬁmﬁph%nm 'l”l)ang’é The pol yhydri c
group Vis pu‘éf@mbﬂ?eraa:gd@upbefdon 8d5 8910977&%@00 ,tH0-andds cothimgsly or

" Pet oof S0y ¢ Bpt Shntnk el iR T AL L8P RERPrRLS YT b Roe. = o

gl ucosazni n@refired pely hiRFIEE ABInitRe NP0 TbRMe rébdxemwnw AisoBave
i somal t am ne, _ gl.ucgni c acij d and hept agl uconi ¢ aci d, and al koxyl at es

t hereof . O Pelyethegfig p@ Iyalkylene oxide) W@atltrlﬁlarm The a@tfﬁbrroﬁubrttrba%may e

pent aer yt hr r I referred
@ st ruct ur 8 Sva Sep it RARNE SRR ARY0I L LRAp bt ThineXhsd
R=-CH2CH(O -~)CHz-, t is O and Vis N(CH3) CH2[CH(OH)]a CH20H (a radi cal
obt ai ned fiom N- et hyl gl ucam ne). Specific Q groups of formula (11) are:

3



w0 01/ 87063 PCT/ USOL/ 15799 - C3H60CHZCH( OH) CH2N( CH3) CH2[ CH( OH) ] 4CH~OH; '
- C3HB0[ CZH40] 4CH~CH( OH) CH2N( CH3) CH2[ CH( OH) ] ~CH20H;, ~ and
- C3H60[ C24w1a{7683H60] 2CHZCH( OH) CHZN( CH3) CH2[ CH( OH) ] 4CH20H, Péllibgblﬁgwg

alternative ' 0 | LN A OL T 4.1)
Ahove may  puRERTL FEEhyaRIRPCorihdh Ol IS nVER DY URMRE S AR |
n- propyl orotgahigiloxgmesipsed im theligvepion ybmgrisagideasParet dthet| gasupywhick fissluded
conmpounds are1 nﬁth | termnated trisiloxanes, that is 10 conpounds of
formula ( 1PYYPHSRHIUCHI¢-- -1, d=0, a=0, g=2, the terminal Q groups are

met hyl and the pendant Q group is a group of formula (11). OTHER SI LOXANES
15 In addition to the pol yhydric pol yorganosi | oxanes enpl oyed in the

i nvention, the c@h@p@i}’ﬁi’dmsorgﬁnic proups emghe aliphatics losrmoletulanatight may i ncl ude

TSAs of th i | a:.. RaMez. Si i (O Q. XSi Me~R4 Wherein x=Q to 2,
pr ef e?abl yeli, r%:gr Orgﬂﬁmrﬁ?@&ﬁ@@%%%&n I,re gberpqxgggl{aitbﬂvz(@% y23 to
20, prefer amx&nglattleasstw@ﬁ%mzigy &og MeiedhNThé Balivh ¥ reforfblyly + W is

preferably between 5 a~.i 2. RS is hydrogen, acetyl or a hydrocarbon
radi cal bet s@gted cappletely sastbelasedirs USROG 5146, althoughungatypated polyhidrico f our
carbons. Thg, red. noni pni ins | koxyl at es are trisil oxane
al koxyl at es?lo%%%ilfg%sg%%?ﬁy@%ﬁtd(ﬁa@,%g%?%,alfﬁﬂz}yeieénrﬁ@' “§hd RS is Hor Me. 25
Still fiou then, conpositions of the invention may include
pol yor ganosi | oxanes havi ng bot h, pol yet her and am no functiopality, such as
described in US $he poighghic gfpmﬁrpw%@bb’dd%%ﬁﬁ“b%/mpé‘?‘ed’e’rfdgo' 8D  PESTI Cl DES
The conposi }d - dhe.nr ' ' SO I I i
post i ci dos, PUgnEciide B 7 Rine; B ERmrloRIALIARGRERIE ey of,
contai n at padgsicclmreles shinbxydyi log utBized WP/ RRMGAriLEOUPS@Ed Flud@e, multdseni ¢ or
phosphoric agid gro r their,salt or ester. The'teirii_pe~ti Cde pd' a~s
~l ny" pomo@%@“%gﬁ%@ﬁg?%@}}”’&@%@%@@ﬁ ?P’Hlfeﬁl"f?fpﬂ‘@slﬂ"?ﬁhﬂaﬂcﬁfé&e’ and
her bi cides. jshinhHshing! lﬁé‘onﬁééd?a),'aﬁah%t\%gﬁﬁéﬂiéhﬁﬁ.s whi ch can be enpl oyed
include, but are not ' Timted to, growrh regul ators, photosynthesis
inhibitors, pignment inhibitors, mtotic disrupters, 5 |lipid biosynthesis

i nhibitors, cell |1, inhibitors, and cell .nenbrane di srupt . _The anount
" of pesticide enpl Bdhg ﬂ{%&’j'??p‘ﬁ)?ﬂymés%‘ﬁattﬂquxm}%ﬁtt?BfF%?fgﬁ?'gﬁ%iﬁrth the type
of pesti ci dgh-eagdriiee by WPIng af ROShid &t 16a506R I]ﬁ:aymylmkid@(%lmmo grsp).t hat
. can be used with the CQI‘[’POSItI ons of the iilvention are:. phenoxy acetic
aci ds, phenkdhe prspif edrigiloxaneia polyplkilereoxide grope may opionally be preseaicandhe

triazi -1 1] a7 . jt i .
desmodi Sha. SuPoREhRaRE) Bfthe piehid Ao e li i niey RIS AE
fluridone, thekidgingzeo whichilihkothaipolyhedric poaprtepailicon atomyafahe n,

pendi net hal i n, prodiamne, triflyralin, glyphosate, sulfonylureas,

i mi dazol i no oSS0 o Y BHREPYH 29749 ad $T8H%§%P§P6Cg§°eacﬂ fon atom of the
f1 uazi f op- PodpehositoxdiRl BXHRPATR Hiher ogub&,%h@&gemsﬁsié}lewgmnefihﬁpI obeni | ,
i soxaben, and bi pyridylium conpounds. 15 E~CI PI ENTS The conposition al so
may i ncl udecdndainynauiinb goup.aither as. sgparatestibstitued gaup or a@partggbe pplyhydric
concentyate formnul ati.ons S Il a ter, for,k agueoys.. | i cations.
Bl f er &5 208SPRSEPEIITE BibsERertar pap ettty giohn-SRE iR RS @R n i n the art
al so may be included in the conposition. Wen the conpositions of the

present invention are insoluble in distilled water, spreading may be
achi eved by the Hyepatispapgmbodinent thenelyhydrisforggnosidexgnessofthe Breseitet i ¢ aci d,

to protonat i3 ' Lt ereby increasing water solubility.
Mor eover, ot V%{&?%osur a%%ﬁa?g%\%ﬁ%@h%%ﬁlﬁbt interfere with superspreadi ng,
may be 25 i ncl udf8i045]aiMeSiOt O eSiiQ)@s 01 SiMes@lp have €hdrt chain
_ hydrophgbes _(Clo or |ess, not counting any br arching carbons) or
al kyl entoxi §8%€8hol yners such as sol d under the trademarks PLURONI C and
TETRONI C~' . Hﬁggg [ i Bl 198 anpl es
of such cosﬁirggjaﬂgt an sefgﬂ?tl)ﬁ%??ﬁgs Caﬁéb%%l%%,%&??ﬂ%és 5, fggﬁt?oﬁﬁs
5,558, 806 and EPpe&saldsD, e xlitoidnvospmefrably Og isi if theysilosaneris netcyctio
MANUFACTURE 7

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



WO 01/ 87063 PCT/ USQOL/ 15799 The pol yhydri c organosi | oxanes used in the
present nveniion may oe rriade'fy the hydrosilation of a hydridosil oxane

W th an ep@ishegser nedi ate, such as allyl glycidyl ether, p@ﬁﬂygmﬁgggohexene
fol

nonoxi de, o xy. fenrm nat | | yl pol yal kyl eneoxi de, owed by ring
openi ng thelihee;a)(gﬁ?(ﬁlg’séetHﬁdﬁ%ﬂ%g%{ﬁg'r%p?gate am no 5 group. The

hydri dosi | oxanes described are corBugiCilOyRayar | abl e and (qpy be made as
known in the art. Hydrosilation are wthin the general conditions taught in
Ma. r ci ni ec, ConaPf¥tdhsi ve. ?2~' andGoo~, of ' . ~I ' ydrosi Cyfation, edited by

Bogd Mar ci ni ecp ; e 0 ' ' d
al Lyt pol yal Kyt oRu AeiotbriEiR st O ChREo 0 8ine backbone

and then5t he epoyiderably 1) eah digened, picfdiabiihie t68sdack® ia0®mes, Epoxy

term nated, allyl %ol %/et hyl eneoxi de_can be, prepay ed by the nethod outlined
by due-Ping Gu, &tefepbly 0ta\8s Ris aidivalgnt eyaapisi royngopeainipe 2o §eponsi ng Phase
Transfer Catal ySiSafard t I l { ; . 649-65I)
froman 15 epoxi ggef%llﬁ y%%%géﬁs%h@g@g{l@gg??%F?‘%Pﬂg%dggj‘%(Ijqjkg’o i}%ﬁgkyl ene
oxi des. Al 't er nat RVaay teriydmmgn saneaninb atkyl bfienerte fiouricarbops,aduatalkyl ofn al | yl

or nethallyl chlqride and ol yhydri e am ne conpound and hydrosil ate this
allylic pol>/yhydr géogr‘f‘l"lﬁ’gnél Wﬁ’&}/‘in@é’glaivgh&‘ﬁgﬁ @@U%PW&]& OBy ‘i@#lnat e
approachpis to st=ayér N,Vifr])?éfel%lyaj_, :’éﬁéf‘ﬁi i@-ta‘fffé}_y'y%gaﬁlé raﬁfcaﬂ@ﬁn?ﬁhl | aafEhitRr,and

hydrosilate this onto hydriddsi'|l oxanes. rosilation conditions depend on
t he am ne and si mosdagreypsy(+OHp.evhdre hiis> 2hprefpeabdy SomcDtocB @, nwss t aught i n
Mar ci ni ec. 25 Addi t. onal ne.may enploy a hydrosilation reaction of a
hydri dosi | oxane gﬁeaferg yﬁ%ﬁ? ?%’al | y unsaturated pol yhydric species,

preferably ®higtigfer Ab6keihyr mﬁagbﬂ@él%ﬂumfc\/@@{@g{ﬁ@?ﬁ @fan HkgIPl ary
ol efm cally unsaturated pol yhydric species include allyl glucose, sorbitol

monoal | yl et her, #Adisal pentgiaimey] wrieagans; rreferabht mathyl, R ihysdspgamyvar i ¢ gr oup,

and nongal | yl et h I 2 C s the 30
nonoal | g;?et her ofl glcgﬁog%)tgglﬁ]gfbgﬁ%grtg?? 0 b%gér g@ﬁ%?}zégl%#?ﬁ%h?ﬂl&gg ’pr opane
nonoal |yl etAhésas( SHRMVR)ot Rj daxy| at ed tri net hyl ol propane nonoal |yl et her,
pentaerythritol allyl ether, jal koxylated pentaerythritol allyl ether,

" tri-isopr op VA Rt IRASINeiR | SravnisPresent oL spidmpkisther sanerpl truSEE t r t her

exanpl es of conp i j i 3
P Bt S50 T EHESALNII G R %@%ﬁ@?ﬁb%?@%@?&%ﬁ%@% oflies

Al koxyl at i ostranayre—€CHOXR! at defined abovey | Exemplany Boary HEE:) ot -(@Fhurand t her eof
and ma ont Qi iple al koxylate units I l.e, from1-6
e T G ROgIdE. Baiprbnr ket A e o E ORI b e
e.g., N Met byl gCHGEH, NOHYTH,-. PBkataplky bEREare X CER, WH; LCgd,0H, substi t ut ed

ver si ons thereof na/ be manufactured as known in the art. Polyhydric
or ganosi | ox &g MRt HCpdiQet Herand mCaBO)MBHr i ¢ species on 10 the same

nol ecul e may be provided by sequential or sinultaneous hydrosilations of
allyl started polyethers and allyl functional polyhydric conpounds using
hydri dosi | oxanes Thaypblyiydricgioep V i3preferablytaygiousiformped fips paronopdecul e.  USE
15 25  oligo- or polysaccharide, or its glycosides or corresponding derivatives. Examples

thereof are derived from glucose, maltose, raffinose, sorbitol, glucosamine,

glucopyranosylamine, glucamine, N-methyglucamine, isomaltamine, gluconic acid, and

heptagluconic acid, and alkoxylates thereof. Other V groups may be derived from

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

30
Preferred Q structures are wherein B is propylene, j=1, a=2, b=0to 4,
R=-CH,CH(OH)CH>-, tis 0 and V is N(CH;)CH,[CH(OH)]s CH>OH (a radical

obtained from N-methylglucamine). Specific Q groups of formula (II) are:



The poi yhydric organosil oxanes may be used in agricultural applications as

adj uvants fox pesticides, wherein the siloxane is applied in a pesticide

formul ati Qg §i&7ag39r i cul tural products. The conposition of ghe,&58%9t

i nvention i scise) oRanbankGLde OB, CIROS @ conponent I n a
O o Sl A IO

her bi ci de formnul ation. ositions of 20 the present

i nventi on ar@GH:SEC HHsCRGHRIMCGHANEC I CHEH)[«CHR; andch as,

The pest oi AP IRGERRD BRI RAYCBICHACKBERDREHAER. For i ot one

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
formul atf on. Whel gsdipraaivg emboldinens, seaiariall of thetraethyl gyeupsanifernpiledidnt  at

anc 0. 5o Linet e UBROEE ol 005, B PR BEBohrd dERpsl ™

pesti ci de feﬁﬂgfulg@h'gr@rby@h@@m)gro@lg,ey 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

not ed that nost gjl.uti i @ﬁg j (.. ' of crop

oi | concentrates?h%yﬁgﬂgﬁg%%#éﬂgghl Ig%%%%ﬂgﬁ?kgnngﬁgiggg?%%ﬁ%qgﬁ?%) w | |

be the 0| uesrhpourfds of Sl @Y 26@hieET-1I0/ d&=07 @92 \Whe terirel Qogrpass dré ons  of

the present inventjon are used in, conjuncijon w a TSA, the weight ratio

of the TSA Fﬁﬂﬁﬁén g?iﬁ?&?ﬁ %PB%HH%@LB&% %@nP@(hgtmeen 5:95 and 95:5,

preferably between 5:95 and 40: 60. The bl end may be acconplished by 5

m xi ng physically the two conponents prior to use, or by adding them

separatel y QUBERSIBOXANKES e at the point of use. Wen the conpositions of

t he present invention are used in conjunction with nonsilicone surfactants,

the weight ratio of the nonsilicone surfactant to the polyhydric 10

or ganosi§ oxane i g RRENGERD the PSyR i&;%l;ior%aﬁfoeﬂ&{aﬁés MnpIev e hSBivéntingd 40: 60.

The pol yhydric organosil| oxanes™ al so nay be used genera Ig as surface active

agents in atecomposienivizhe preseiidnentipe pptienslly maydnduda s A s efihe igeregal

_ conponent . ?ﬂgﬂﬁglyhydric or ganosi | oxanes al so may be used as surface
active agents, i1ncluding, but 15 not limted to, as surfactants, wetting

agents and softeners for t&MehHO[MeBHG)@RSIME&REl i ng agents in coatings,
. hair care products, skin care_and creans_for cgersonal care_applications and

anti - stati c AEHR &0 2 argierably Ard=SoflimdyEe i@ Ca s ympR deifict s.  EXAMPLES
20 Unl e 0 1 LDglj rd S 3 ioht, and
e baos oRRERULSS, VO, FereRbly PRIY S0 SORCCRACAREWAL Y- ORON
descri bed. % is priefordhly Bawwean P@hA WSOR’ isi@ieogen, 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,
y=4 10 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,

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



Exanmple 1 a. Invention Polyhydric Silicone Surfactant The pol yhydric
or ganosi | oxane was prepared by the slow addition of the 5 desired
pol yhydri y@#igysconpound to a reaction vessel containing PCT/US01/13799

hept anet hyl Ghifsiid x*SHRpAGHIE héif Grotptd? tidid skt oleMEr, dYﬁe @Mgasucwé :opanol
(30 % as a sol vent. The epoxy Siloxane interned ate SI0O SI0

Si (CH3) s CHR@HPGHRIGED GHgstiay pestd,C.&redetticidss, feogioigies, Candherbmdﬁs) of a
trisiloxane |nterrre ate...37..8 0.,194 neth l.ucam ne
al ong with %L}ugr Rﬁéﬁl%d%so%%h‘(é%‘ Bepmp %q%ﬁ%]f}li‘fl? 5’?# ppggﬁ ’gﬁﬁ pped
with a refl g g@@ﬂﬂ&@@ﬂﬁoﬁd‘ﬁh@tﬂsﬁ‘t’lﬁsﬁ%ﬁbﬁrs rfighent TAEb @A ChitOHC dﬂsﬁ&})t&@ was
catal yzed with 0.2g titanium (I but oxi de and the flask 15 tenperature was

slowly to rdéaibiesynthesimunhibromsaeellavaliinbibitprstndeshimembrane disruptars Bhe ¢ hi s
d
DS b by RO SR Ao G L DR RS o

content was pesticldelambloﬁtdl Mok@eélﬁaexmememméed dund2 &12) canfbesized |
anount of water_ along w 1 |soproBanoI was added to the reaction
m xture and “§¥hﬂh¢ e%mp%ﬁmqnsmf&he mvﬁz@wad'm PRERIOXYACEHS IS, RRANOKY BEORNIY at ed
the titani u AHIe er pad
and stri ppe tp%ﬂ abru g(\:/g.alg%’ g%l%ro%%({si %@%@Qaﬁ{%t 7 sgﬁﬂi#.g%mnér% ‘Hg to
af ford fbe dmlls éxdn#azmdmic‘sme&l/phm thetbazale, phnmmdsplmm foaddate,amdirole, of 20 N/ m
(0.1 wt% xample of a p |c or i | oxane i s descri bed
0 Tabl o 1 Cltisgpie, SHHESRD PORLTIO AR 5o POBRBET GRARES: rmy be

prepar ed ac %@ﬁdﬂn@&aﬁﬁ’ ﬂrB&ﬁnﬂﬁ@ﬁ?ﬂj&ﬁ g%;bhosavpsﬁ%lﬁq%g’s -ﬁﬁfﬂlafol&loﬁes, ,
PCT/ USOL/ 15799 Descri ption of Pol yhydri'¢ Organosi I'oxanés CH3 | CHC- 3 i
H3 Si O |i clethodin, d1®0f0p mEHF1 M}\anop@tlwl zlie}wrlmusdehalowf@pmthy]tt i on

SIL-1 01 & H 10 b. nparative
Silicone Baggi'&l_‘@%}rf’ 3@%%&%§%%&%P&6‘¥§%9@% ‘(SIL-A) is a
conparafgve TSA. This material was prepared by standard hydrosilation of an
allyl termnated 15 polyether with heptamethyltrisiloXane. c. Conparative
Nonsi | i conem s: Table 2 provides descriptions of typical,

_ conparative, nonsilicone surfactants. 20 Table 2- Description of

Conpar ati ve Conventional Nonsilicone Surfactants Reference OPE 25 TAE
Exanpl e 2 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 (Cp or less,
not counting any branching carbons) or alkyleneoxide copolymers such as sold under
the trademarks PLURONIC® and TETRONIC® (both BASF Corp.) and UNCON®
(Union 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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Mol es EO Remarks 10 Cctyl phenol ethoxylate (TRITON ~i-100) (Union Carbide
Coi p., Danbury, CT) 15 Tall ow am ne et hoxyl ate (ETHOVEEN T/ 25) (Akzo Nobel
Cheni cal swn§ss7068! ucago, 1L) 12 WO 01/ 870f 3 PCT/ USOL/ 154G Jdvi As@¥anpl e
deronstrat es tNCTHE pbivhyaiad o RGLIBY ey HIHB0S] bl EANG A7 iifaa sy ©
present invention as sSurfactants. Surface tension was neasured using a Cahn
m cr obal anciége byilrasilaticaeich hydasibsitbxphawithan epdxgdateanedibie, aehaoallylSol ut i ons

f the S vario t ced at 0.1 w%.in 0.005M NaCl wat

(Dei oni zed) SV ASTLARTL SIS by e dmS R B ol i e e unique.

conposi ti Oﬂ?olpzilﬁ}’lbﬁ@ﬁd@ ifIdvhddoftin @éﬁ?%it&{‘eﬂdﬁc&%ift@ﬁﬁ dpBropHaR afth@l i ve 1o
a

conventi on surfactants. Additi ona.wlg e pol yhydric noiety does not
detract ¥ r ogiothe Thehydiddosilexasies describre 4ra gommesndialist avdilable and magbe imadal  TSA

(SIL-A), se e C ositions of the.present invention also
provi de enh%n%%%s%ﬁ%%é‘?‘n&gfoﬁﬁﬁp atléwtltﬁ@ tggggne(%ITpiﬁ?n gﬁ 't ative to
convent i onaMagdifit@Ctopkefers o aBsbE b EydrosFiRiohaddied by BbadaPhRAMBE VWas
determ ned by applying a 10.L droplet” of 'surfactant solution to a pol yester
film (3M |Rergamon Presansparency filn) and neasuy-ing the spread di aneter
after 30 seconds. The solution was applied with an automatic pipette to
provi de droplets of reproduci ble volune. Deionized water that was further
purifietd with a Mtbivafioglg ahichbbxyateiminatey allEpohatk eRdxide npyeediydrdstiated
surfactant solutiaons. .20 The sgr eadi_ng properties of the polyhydri.c

or ganosi | ox@Fe adydridosiloganebackbens and dhca the epaxids s singwperadividhgdesireduch as
SIL-A d i : il i dr | i

ot fecti ve At BoBfly tifind OE Bl BXRANRIARAIED oy ROLEBYEE bE ullindihya 10 27
Tensi on Pr omelitédelsy Rpe-Pank Ouperat. aiSyhthndis SiGHyaol Biplyctdyl Rltes Ueing iPhasenN m)
0.1 Wt%0.2 mt%SIL-1 20,45 48 30 SIL-A 21 44 42 OPE 29 nd 8 TAE 41 nd 6
None ~b~ 72TsanstenQatalss; g fevisgaCopmugigrtioaniuny/ @iyl B PR4ARP I SiemagC,

PCTI USQL115 - . . ' f f Hanglhook of Chemistry
and Ph,q]ii c"]; %%‘% aﬂgi%{ouhg‘?ﬁc‘{i‘gg%%5%3“%&%&%‘2@1@iga;‘rre‘ te‘(rjjé%bf distilled water
= 4 nun The above exanples and di sclosure are intended to be illustrative
~and not exhaustiye. These exanpl es and .descriptio i1l est y
variations and a@%ﬂf’%&é’gep}géﬁg%m&eﬁ?ﬁ pgﬁqc&o#qpaﬁﬁ&&gp@gﬁﬁll t hese
al ternati veggide 2 é’ﬁély%drf&rh?niﬁé Sorhpi R Aad h?&’rogﬁ?até fid Ader patyhbisc t he scope
. of the attached clains. Those famliar with the art nmay recogni ze ot her
equi val ent samigetonto kyshisiosilexasedhodi nent s descri bed herein whi ch equi val ents
are al sg, intended to be enconpassed by the clains attached hereto. Further,
the spetific features recited in the respective dependant clains can be

conbi ned i n any @fiinah alfembRappRadh isho bR WithddndlRsxydited 41871 bhRpRNRAInE| ai s
and any of the other dependent clains, and all such conbinations are

expressly c@ﬂ@ﬁﬁ?%@@hﬁ@%hﬁf@ﬁﬁi@’@ﬁ@ dbsisesilgtion ﬁ@@ﬁ%ﬁﬁpw.onﬂﬁ
publi shed d&flﬁé‘éﬂﬁ%il?ké}l%l bt aBOw Rl ¢ Ma?@&nﬂﬁ%q?#hﬁn NBRidiegned 20

anywhere in application are hereby express corporated herein by
refer ence in their entirety. Any copendi ng patent applications, nentioned

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-isopropanolamine monoallyl ether and

2-butyne-1, 4-diol are further examples of compounds which may be hydrosilated in



anywhere in this application are al so hereby expressly incorporated herein
by reference in their entirety. 25 30 14 WO 01/ 87063 PCT/ USOL/ 15799

Aainms | wohi%ap@osition conprising: a) at |east one pol yhyei§p1/15799

or ganosi | oxgn f t he. arou istin fi0 00 S 1)+

or ganosi | oxglrllsgrsnaﬁllée\? ﬁér’l g‘%ﬁ’t J ﬁg&l@iﬁ%&’é’ Py(?? %a%nﬁlsr}iox&% u%lk[%ﬁ%llag%n\ﬁ& ib8 ﬁﬂ’é)éxjﬁ’ﬁ’ ses
three or nop@pbyderxbitogyloips mikneksitherediapd My dogredn@altipie/alRexydite haast one
first organic group thereon which conprises two or nore hydroxyl groups and

at | east oneerdeelspile.greisiblniemdnd ShdRPEbHPES ses a pol yether; 10 and b) a
pesticide. 2. A conposition as in claim1l wherein the polyhydric
organosi | oxane a) has at | east one polyether group thereon. IS 3. A

conposi ti on as i ithepalyhydricdvarmund tizg becbyimyaicialty availablesé.g.oXane a) has at
| east one 1 no.group. thereon. 4 A conposj.Lipn as jn ¢laim1 polyhydric
or ganosi | oiﬂ%}ilgluaﬂﬁ@sshlawa&a&iﬂeaﬁ aﬁ@e@mﬁbﬁ? S bR ErSIOBF HHEEF AN

mono-, di-, poli ,Qfactf?&e,djé%lléfl%%‘iﬂﬁ{eiaﬂﬁ’ or a glycoside thereof. 5. A

conposition as in claim1 wherein the pol yhydric organosil oxane a) has the
average general formula: 25

(o 50, d=0 1o 2, PARREF SEmppegtat Ties R Rer SrHA B PRt 2" or
zer o i f1¢ heggish@xanfedude ixg bt piovided e 86 @unfial sentinfensyHarisittidls ofr 30

-B(Oi (CaH2a0) bR(L)tV ( I1) B is a divalent bridging group of Cl1 to Cg,
j=0 or 1, e@lbH started polyethers angradly bfunptignabpelghglriccogampoBndsusing o 15,

preferably ; I ] i €. gr injng 2 to 8 15 WO
01/ 87063 Pc%‘tﬁ@é’%l‘l’g’?béh%é‘?%%‘%gﬁ%?‘gh‘g@n%&b‘% gg%%sg’ﬁg{“?%?%@r substituted, L
is 1VRL, R2' is hydrogen, an am no al kyl of one to four carbons, a~.i alkyl
of 2 to 4 carbon atons which may have hydroxy substitutions thereon, or R-,
t =0 or 1,D.§Eeferably 0, and V is a polyhydric radical containing a
munber, 41, of groups (C-OH), where nis >2; 5 R is either a polyether of
the general structure B(O ~(CaH2a0)bR3 or an allryl radical containing 1 to
18 carbons, R3 i $hépdiyhpdranorgandsijoiranesamby be gsallip agficdltural appléatibosias or
N(Rz}2; at | gast ope is, not, RI.; and when, n is 2 at |east.one R roup is
prosent of RtAORy eetsdeNsRen o6 Ripei is SoRksddn e ahon s |1
clai m 5 whegghiBulturhBprddwots. ATheScohpositiof of thedfdeheflt inFerdion is uRFAMRIHK i@ as
.inclaimb5 erein at |east one is R and at |east one R is-(CaH2a0}bR3~

8. A conposidditve, 85 a$ mcomponensi iride fommdaiom |la additipn the cdomppsitions ehe, 15
=1 a:ﬁ) bt"_h% Iﬁ'gseﬁt in\Ber'ltlson_a%_lﬁch:lflél %%d%éntgpoq otthelr %esQi‘cides, 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.



9. A conposition as in claim5 wherein the group of formula (11) is -
C3H60CH~CH( OH) CHZN( CH3) CH2[ CH( OH) ] 4CH20H;

- C3H60[ C2{4P] GIRACH( OH) CH?N( CH3) CH2[ CH(OH) ] 4CH2 OH; or 20 peyyson/15799

- C3H60[ C2H40] 4[ C3H60] 2CH2CH( OH) CH2N( CH3) CH2[ CH( OH) ] 4CH20H. 10. A
conposition as in claim5 wherein the group V is derived from gl ucose,

mal t ose, raffi no3hersiie borhpbsitics WE Geaprestat ingentimpys aRdsy catfun@ionghigcam ne,
N 25 net hyl gﬂlrsucai ni ne, isonaltam ne, gluconic acid, heptagl ucoruc acid,

tri met hyl ol gPépaireveishitetie pl theriSAto the pplyhydsis esganssilemasisdetweenidy ne- |
rdion. Ll oy 698PASKENAD b8kl s O5ah4b. AN T8 oikrliiay ARSI G B sHed 13N, 2c!

functional pestici conpositiron as in claim’l far rconprising c)
a tri si|bxaneaxmglphysitaiyethd bvetompeehtarprior & udRAdEHRSIdAidriberh GefdratBlyMo2R4 16
WO 01/ 870G3 PCT/ USOL/ 1~K99 ,V\ty‘l_qefr ein x=0 to 2, G=CnmH2n0D( CzH40) Y( C3H60) WRS,
nr=2"to 4, yRBYIEXYroghthe ptef s~ g8: R~5 is hydrogen, acetyl or a

hydr ocar bon radi cal between 1 and 4 carbon atons, axed R4 is G or an al kyl
of one to four carbons. 13. A conposition as in claim 12 wherein the weight
basis ratio of t Méhanrtheicompesitionslof theyprasept myentmntanreupdliy hyjnnation with

il . i t 5:95 95.5. 14.. A i ti i | ai 1
PuPther conaprifiunge Sutacian tas PgaRGo L e aehaliphesahgrunio 3 e “10
15. A cogposidanBilloknd b%{\%éemm%ﬁtdger, PPBIbIyHeRdecd 990t £id 4:60ient . 16. A

conposition as in claiml where the pol yhydric organosil oxane a) is
present at a concentration of from0.001%to 5.0% by weight. 15 17. A

conposition as igyclajml .wherein the iaht ;basi s ratio of the hydri c
or ganosi | oxane a;q‘tholyﬁlgdrbce%]ig Cqsglgx%es%@sog}agrgeﬁsgcgg?ngr :a‘f.smfg@.&ﬁw
conposi ti onagents th Afuddud drivdletich Where fiest iseindrid SmeRinalizeitonipanehthChgr oup 20
consisting of; growth regulators, phaotosynthesis inhibitor s, g_i gnent
i nhi bi t or s, palvhydi¢omgraesiigxanes alsp muydbepistd g 1uriase active geents.dpdudipgy hut\g) |
i nhi bitogs, di seupt QS]] ' i,m 1
wher ei i1 ne "BEErTEd b, TP ARERRR hEAHE EhTs alfpren b MIBHLE RoBPaldle el L
of : phenoxy agems inccoatingks haip bara produptspgkiimcdare amt crdams fdrepermoyallmateyr i ¢ aci ds,
~ benzoic acids, . triazi rgies .and, s-triazines, supstituted. areas, OHX%(P:i | s,

bent azon, daBPHSAHARSHA AMBrStRlirARENts LT AR ?ﬂﬁﬁﬁﬁ’:ﬁe‘&fﬁ Gdrmdrgprodneife.
cl omazone, fluridone, norflurazone, dinitroanilines, isopropalin, oryzalin,
. pendi methalin, prodiamne, trifluralin, glyphosate, sulfonylureas, 30
i m dazol i nones, clethodi m diclof op- EXAMPLESenoxapr op-et hyl, fluazifop-p

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



butyl, hal oxyfop-nethyl, quizal ofop, sethoxydim dichlobenil, isoxaben, and
bi pyridylium compounds. 17 WO 01/ 87063 PCT/ USOL/ 1~799 20. A conposition
as in clawofsmereinnnis from2 "to 30. 21. A conpositi opcpfsdifisfal m 5
wherein nis 5 to 15. 5 22. A process for treating plants conprising
applying to plants a conposition as in claiml. 23. A conposition as in
claim5 whedxamplelformula (1), ~ 1, d=0, e=0, g=2, the term nal Q groups

are met hyl andt ndn pis.a.group of forrmula 10 (I11). 18
.As2. Ah" . Ahs. A E&Yeg}l@ i .‘/hg‘#g %Ommfman s. AAs. As. AAs. AUs. Ah. As” | vodnr 2
5P$U T 1
~ T{upkfa\Wca] ca] ca] ca] C ]ocyaﬁ] 1 or aPosﬂJoxa ewTst a]dc%(‘] t(?zﬁi}]s%:oa ad 1t10 ']hca] c"aj
ca]ca]cafc a]dca]edan]odtjdl]yda]: am]rmacld]mm]md &0 a redction vessel containing

[ 0a] ca ea] c oyl R EheRL SRbFRUSEh by 2o Epbadlanl ST Sral FBhaRbaR ool oo

rrrpree #ZuQgﬁ%lﬂﬁamgkﬁ@hpﬁioggﬂétﬁ}%k&i@ Galdl ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ul ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] c”a!, #p###h$qR! & &&' m ((((5)1)))
O r**+P+ ++, , p, p-- - zupkfa\ W ca] ca] ca] ca] ca] ca] ca)] c”a]ca] ca] ca]ca]ca]caJca]c
a] cal] ca] ca] ca] cal ca] ca] ca] callca]c ajcalcalcalcalcal-A .... mr/u/ 02*4-48
46+8. 8: 8?8B888A9997: C: t:::: <&} xrmh fa\W V] ca] ca] ca] ca] caV] ca] ca] ca]ca]c
a] ca] ca] cal] ca] ca] c™a] ca] cal ca] c"a] cla] ca] ca] cay] ca] ca] ca] c*a] ca] ca] ca] ca
8&<?<<<( =E=H===>>>>?9 @@ A4 m:]%&@vas@o—— Si(CH,),

CCCD#D&DqDDH#E{ E| wol gb] X] ] ca] ca] ca] cd] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] 8EI] CQ,El](SEI] Bg]_lcal__{ E%/F{ FFY%&GUHHHI T NLQ ZIi |

JXJJJ KxKKLf LLM MVMWNf NI NN| wr mhc” X] U] ca] ca] ca] ca] ca] C(a{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] cal NNNOOOPPNPPP?Q

QRHSSSTIOTTTTTTT6UPUUULK VW] wr mhec”Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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10% & (20! ° shelRABF deattivatddihe Lidiniumd catalyst. The mixture was filtered through a medlum
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.
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dEK 10: 10% & ()-10% & ()-Y10% & ()-10% & ()-S 10% & ()--#10% & ()- J
HIEK 10: y)10% & ()-S& 10% & () - #@10% & () - s!

10% & () -WePh1fe7des- 9! 10% & ()- MIE:/ 10" 10°s =s10% & () - L&Y% 1f1k700
410% & ()-9310% & ()-, 10% & ()-+Y10% '{’I)f- xY:/ 10" f10% & ? 10% &
10% & ()-s10% & ()-1"10% & ()-s10% & ( dWidE/ 100 110% & ()-
10% & ()- yyl0% & ()- 10%DRsévi mw/!’&yhgdn&m’ga?nds)loxﬁudlf/ 10°
$10% & ()-#10% & ()-s! ml0% & ()-910% & ()- 10% & ()-10% & ()-56ydE:/ 10°
[-10% & ()-,,10% & ()-+-#10% & ()-,y)10% & () -

10% & () - @10% & ()-er " a@nb@10°!"110%& ()- @10: 10:

10:,7410% & ()-,4GL0% & ()-310% & ()-,11 10% & ()- @=z[ Inb@

10" ! pSg#109& () -1 #10% & ()-!k #10%&' ()- S#1Q% & ()=, ! X SHLO09& () -
0 1 - - .
S#H10% | & () -, z[ PE: (|3H3 ?Ha Cle C{Hs
CHS——'?i O*—r—SIi —O*——Sli —O—Si—CH;,
Reference x y Description

SIL-1 0 1 Q=CsHsOCH,CH(OH)CH,-N(CH;)CH,[CH(OH)L,CH,0H
10

b. Comparative Silicone Based Surfactant:
MesSiO[MeSi(CsHgsO(CoH40)sH)O];SiMe; (SIL-A) is a comparative
TSA. This material was prepared by standard hydrosilation of an allyl terminated

15  polyether with heptamethyltrisiloxane.
c¢. 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
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10! 10t 10t 10t° =s10% & ()-!D Y.s!109%& ()- !SY.s!10%t& ()-

LY. s! 10%wW& ()- $g#10% & ()-|I 11 I dEPE: 10°! 10t s10% & () -

10% & () -{o i ()-F' 10% & ()-,110% & ()- 10% & ()-1!!", pipiftétdFRRe 10!
10t 10% & ()-3 110% & ()- 10% & ()-3 10% & () -

10% & ()-L10% & () -#h$$q%6 &8} A<PE: 10" ! 1:)s!10%:& ()-, &ML0% & ()-!f S#
" 100/&'@51 )-ml0% & (Dhisdeeapdeddmenstatss (e tilitgofthe polyhydrBEargamsilicone uskd:in

10: : 1! 109% : & -3310% & -, &010% & - . 110Q% & ]

10% & () - (5) ﬁ%f %}%ﬂ} 4%&%?3 )i‘é Sur%%niso ag§ tegﬂ%%aé}ltefsured Vsings &apy

mL0% & () - 19fefobhianéd Sitnl DR blasted piAtiuiitolddes thed &nsdid Sotutions of the
10% & ()-110% & () - 10% & (3 -10% & () - 0% &

. 109% & ()- SY1 )-,.,p, p---A aBSE7
10" 10: : D 10%A80Ys) coBypbDonts wWere prepgred at 0.1 mide'in G9@SM NaCl water (Deionized), as

10% & () -L: %%%qt%li@iﬁf?i‘ aid.’ K{qgé&u/s%lruéigr\l/sKo@tﬁeosé u;h%ﬁe %Qr:npositions provide a
significant reduction in surface tension relative to conventional surfactants.
Additionally the polyhydric moiety does not detract from the surface tension lowering
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 trisiloxane 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 (mMN/m) 0.1 wt% 0.2 wt%
SIL-1 20 45 48

30 SIL-A 21 44 42
OPE 29 nd
TAE 41 nd 6
None ® 72 * -
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VK@ 107 wo 01/87063 . . PCT/US01/15799

10:, 10% 0& () - 10% 0& () -, yml0% o0& ()- #10% e& ()-! D4 #10%o0ko& ()-! @ #10%go
go& () - 84466+8. 8: 8} "?VK@ 10°

10: @610% 0&' (@) - ARTRWta®idn) in mN/M BBE. () - g#10% & () -: !\ g#10%0& ()-:!\g#l1l0
o%& ()-::8<8=8>87? A99 10: &109 09 10%v& 110 @C&'

10" f)) 10' 0 10’ @<S§1g$§cgg‘e@owﬂater &é@&b %@hem?stry angl)thsws 6{ ()

10%VK! () " 1094VE; Eamogow@ (95351090 () - - 1090VE: () - & ! 1090v& () -
?<<<(=E=H==dE~_ $ 10%vE () -, #10%V&' ()-!-10%V& ()- 109%VE& () -

L10%VE' (3 - &nnow& (*) &xmmd@mf@sxmedmuﬁ@mc%&&' ()-Y. & 10%& () -

109K ()- +@10%K& ()-' @O%WEK ()- S&MLO%VE' () - 29@RAA6A7ASAIAAXNDH@ 10°

10: 153" 10% {& ()- 10M 10M 10M <s109%V&' ()-810%& ()-4

109M & () - L@ 10%M& 4DovRA BV Ba@@g@.@tﬁ@arel@tehdéd]tg%é@ﬂﬁs}ra@elﬁx@&t()
10% & ()-& 10% & ()- 10% & &y 10‘V&'() . COCD#D& @10 10:

F10% & ()-910% &’:}éh gt &hey e exeomies any descoipsien will smt@w\@m@a@@{ FdEnb

o9 & () 11096 & Qe B 11 kel i g o1 s alspties e

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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*610% & ()-93s10% & ()-,!10% & () -3+ 10% & ()- )10% & ()-1 I KILIMN ZIi ||
JbC 10" 10:!110% & ()-&210% & ()-Y"'10% & ()-s10% & ()- 10° 10  10's
=510% & (o FoshdesXKKAEBC 10" 10:! ml0% & ()-y 10% & ()-  peT/uso1/15799
10% & () -, MLO% & %59? "10% & ()-s10% & () - KLf LLM MMWIEbC 10°
10:1, s 10% & () - 188 () - 0g#10% & ()-10% & () -
10% & () - Y10% &'I() MVIVINF N ANg Db s YNNG ibising® - ! 10 10:
10: F=10% & () -, f&10% & ()- $210% & () F#10% & ()- !, 10% & () -1 NNNNOOOa?YNC
10° 10:!y 10% - & ()- ‘d} oatileasteuegpol yhydsic prepnosipxpne selected from the group
10% & ()-, GL0% & () - 1%@@?§ J 5OPPNPPP?QaBYNC 10 10: !,
-10% & ()-10% & () - 2 10
10% & (3-10% & () - | &l 1096 " & érﬁaﬁb’éiﬁﬂﬂﬁﬁ&‘éﬁd@(ﬁﬂeab@one 01gamc group thereon
10: 11 ~1M 10% ()- @ 10% & () - 10% & ) S#10% & () -
10% & ()-!#10% & () - TTTTTTTTTW GGH%S i@%n&fe?ijy r‘l’ﬁﬁ/&%‘?“@i»@%% & ()-

10: 10: 10:s3=10% & () - QP 10%garosildxah EW MEREasL Bne first organic group

thereon which comprises two or more hydroxyl groups and at
least one second group thereon which comprises a polyether;
10 and
b) a pesticide.

2. A composition as in claim 1 wherein the polyhydric
organosiloxane a) has at least one polyether group thereon.
15
3. A composition as in claim 1 wherein the polyhydric
organosiloxane a) has at least one amino group thereon.
4. A composition as in claim 1 polyhydric organosiloxane is an
20 organosiloxane comprising a group formed from a mono-, di-,
oligo- or polysaccharide, or a glycoside thereof.
5. A composition as in claim 1 wherein the polyhydric
organosiloxane a) has the average general formula:
25 [Si04,2]a[MeSi03]e[012MeSi(Q)012}d O012SiMe2Qlg (1)
wherein
fis 0to 50, d=0to 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 R! or
30 -B(0);(CH2.0)sR(L)V (1)

B is a divalent bridging group of C; to Cs, 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

15



10: 11 M 10% } & () -
Yy-10% & () - Yy-10% & ()-10% & () - 9@0% &' ()-F"10% & () - PUUUUKV\VVaBbC 10°
10:! (@06 & eyl S 10% & ()-1110% : PCT/USA1/13799

s U s Conptonige e I

10! @ 10% h]&'y( Of (Eieﬁdt@‘%r&afb)oni&%a&y(l pf 2104 cd®on ABmsHAEOY Sy @Wé Hydroxy
L 109%& () - YXY u?é}p;A% = 1011 SML0% & () -1 S 100& () - 10% & (3 - @5
10% & () - sL&W thes%’m@b}tz&*@)m p Prefferablx 0qand, ¥gs a-polyhydric radical
10\ =10% & ( % s, %rfgof/ﬁg;ﬁﬂer wgrolag{%é&ﬁ \x)ﬁere]rpr () - kT#10%\ & () -

L T#10%zz &

e ] e s, e B g 48 s A <
fi L

, 10%V&' ()-a 051000V S&10%VE' () - $10%VK' () - #f 109%vE () -
R’ is hydrogen, a hydrocarbon group of 1 to 4 carbons or N(R?),; at least one Q is not
RY; and
when n is 2 at least one R' group is present of said polyether general structure.
10
6. A composition as in claim 5 wherein fis 1-5, dis 0, e is 0, and g is 2.
7. A composition as in claim 5 wherein at least one Q is R and at least one
R} is-(CoHO)R’.
8. A composition as in claim 5 wherein, in formula (II), B is propylene,
15 j=1,a=2,b=010 4, R is -CH,CH(OH)CH,- and t is 0.
9. A composition as in claim 5 wherein the group of formula (II) is
- C3HgOCH,CH(OH)CH,N(CH3)CH,[CH(OH)],CH,OH;
-C3H¢O[C,H40]4CHCH(OH)CH,N(CH3)CH,[CH(OH)]4CH,
OH; or
20 -C3HgO[CH4014[ C3Hs01,CH,CH(OH)CH,N(CH3)CH,[CH(
OH)]4.CH,0H.
10. A composition as in claim 5 wherein the group V is derived from glucose,
maltose, raffinose, sorbitol, glucosamine, glucopyranosylamine, glucamine, N-
25 methylglucamine, isomaltamine, gluconic acid, heptagluconic acid,
trimethylolpropane, pentaerythritol, tri-isopropanolamine or 2 —butyne-1, 4-diol.
11. A composition as in claim 1 wherein the pesticide is an acid functional
pesticide.
12. A composition as in claim 1 further comprising ¢) a trisiloxane alkoxylate
30 of the formula:

R*Me,SiO[MeSi(G)0],SiMe,R*
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ot S nomg g g yrp e

10%, f‘) ()- mm soeTyHo@a hydwearben vt b?weenw@w (c)mbon T Rfis ' 1a
109 10% 5i8i9i:i;iXjjki\= !@10% &
913" 10% h&' °F§E§ﬁ‘§b%(’g(t&}?‘}”ﬁ%b§ﬁow& ()-S 106 ImJ@J)Jlo{@F 10%@ () - kg%(kk
ljl1aB{\= If 10% & ()-'af 10%& ()- f 10% & ()- 10% & ()- @100/‘&'() 3@
109% & () |1, mznmmmbG{\ = 1110% & ﬁ) z #10%& ()-z S10% & (

10% & (3§ - f z1D9% & gomposifigngs(ip claim i A rvdesdnihe-weight bagisaatio(of- etnsﬂoxane

, 910% & () - 34 1%&;93@@‘ S {6 thé E)Qlﬁé‘dr@ organosiloxane a) is between 5:95 and 95:5.

14. A composition as in claim 1 further comprising a nonionic organic, anionic or
cationic surfactant.

10

15. A composition as in claim 1 further comprising a water diluent.

16. A composition as in claim 15 where the polyhydric organosiloxane a) is
present at a concentration of from 0.001% to 5.0% by weight.
15
17. A composition as in claim 1 wherein the weight basis ratio of the polyhydric

organosiloxane a) to the pesticide b) is from 1:99 to 99:1.

18. A composition as in claim 1 where the pesticide is selected from the group
20 consisting of: growth regulators, photosynthesis inhibitors, pigment
inhibitors, mitotic disrupters, lipid biosynthesis inhibitors, cell wall

inhibitors, and cell membrane disrupters.

19. A composition as in claim 1 wherein the pesticide is a herbicide selected from

25 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,

30 imidazolinones, clethodim, diclofop-methyl, fenoxaprop-ethyl, fluazifop-p-
butyl, haloxyfop-methyl, quizalofop, sethoxydim, dichlobenil, isoxaben, and
bipyridyliumn compounds.
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