WO 2011/ 026800PCT/ EP2010/ 062601 Ni trogen Contai ning Surfactants for
Agricultural Use Field of the Invention The present invention
gener al | ywopebatees8obo nitrogen contai ni ng surfactants asPaljRre@Eis266t hat
enhance the activity of agricultural fornulations. Background of the

I nvention The bioefficacy of pesticides is known to be enhanced by the
addition of appropriate surfactants, or adjuvants. For exanple, it is well
known that the bioefficacy of glyphosate, a 10 herbicide, can be enhanced
by tallowani ne et howihdkén éHﬁtfaﬁﬁh?QﬁrfaHQH%‘iﬁfA oReMRGPOYON! ¥ used
surfactants have unfavorable aquatic toxicity or eye irritation profiles.
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aquat i c toxirat piesai ireygstion gdntlatly matasr ofnitr@gn comyiningpudvements dduvaesms  of
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dir ctl%ﬁe]Bm5¥§?é@P”WHga%%ﬂﬁ&8ﬂ#EWPE*ﬂﬁhever it is well known to those
skilled in the art that inprovenent in aquatic toxicity or eye irritation
usually go in the o p05|te direction of inprovenment in bioefficacy. One
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sur f act ant gg[\g/!g;r(]) ffB%}yOfg% E&%éss fl cacy ? b§ ‘ég@@?éﬂ% t(l)l%&dlhgﬁ §pa%§90%9 | owam ne
et hoxylsetfetdnts, ot adjumtsl Bérexapploy e b Wéihknoﬁsﬁ’ﬁhstuhé hlot:fﬁnacsr o/ﬁgt}@hammal ly weak
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conpr|5|n% an am doam ne aIkOﬁylate of the 5forml a;
irritation usually go in the opposite direction of improvement in biocfficacy. One example was

that, in an attempt to replace the tallowamine cthoxylate in glyphosate, alkyl poly glucoside
(APQ) surfactant was introduced as a mild surfactant having as good an efficacy enhancing

20  property as tallowamine ethoxylate but it was later proved that APG surfactants were actually
weak in enhancing glyphosate bioefficacy. Until now there has not been found any surfactants
which can enhance glyphosate efficacy as well as tallowamine ethoxylate does while at the same
time have low aquatic toxicity and eye irritation profiles. Glyphosate is the largest volume
pesticide in the world. Therefore, there is a need to find a suitable surfactant having good

25  bioefficacy enhancing property, improved aquatic toxicity, and improved eye irritation profiles

for general pesticide use, and particularly for glyphosate use.

U.S. Patent No. 6645912 discloses a herbicide composition with a 2-nitrgen amidoamine
di-C1-C4 alkyl amine oxide of the formula:
30



O RNH (CH2)c (CH2)c N'Y2 a Wherein a = 1-3; ¢=2-3; Rl = C5
to Cl19 al kyl radical and wherein Y is each 10i ndependently: H, XX0 11ii

( CH2- CHO)WO-200126#40H, or C- R2 Wherein X i s i ndependeRCITEPR)10@HB01 Or
C2H5, b = 0-10, and R2 is C5-C19 radical. Were at 15|l east one of the N
and N' is oxidized or quaternized. However, this type of am doam ne, its
oxi de and quat ernary conpounds have been well known for nmany years.
W)2009080225A2 di scl oses an adj uvant conposition for an agrochem cal
formul ati on conpri si nqﬁ? salt of N-lauryl imnopropinoic acid and an

al kyl am ne derivative wth the general 20structure: WD

2011/ 026800PCT/ EP2010fd82601 00 111 [R-C(OR2) n] r H2_r N(CH2) a {N(CH2)
b} x [ NH( CH2) eg) é NHZ&-&__L R5 0) naCR6] r 1 (CH2)d [NH(CH2) e] z NH2,
[(R50)i CRA]RYONH(FpEr’ePn RL, R4, and R6 each independent!|y represents
hydrogen or a Cl_30 aI(I_Lr%éaeor al kenyl group; (OR2),I, (OR3)1, and (OR5),n
each i ndependently refo nts a random pol yal koxi de group, a bl ock

5pol yal koxi de group, drt'a C2_6 linear or branched, alkyl sulf(on)ate; R2,

R3, and RS GAEN R is C6-C20, m= 14, and p and q = 0-3.

WO029082675A1 discloses a composition comprising an amidoamine alkoxylate of the

5  formula:

)(L v

R NH ——(CHy) N (CHy); ——N"Y,

Wherein a = 1-3; ¢=2-3; R1 = C5 to C19 alkyl radical and wherein Y is each
10 independently: H,

X X o)
| | |
(CH,~CHO), — CH,CHOH, or C-R,

Wherein X is independently H, CH3, or C2HS, b =0-10, and R2 is C5-C19 radical. Where at
15 least one of the N’ and N” is oxidized or quaternized. However, this type of amidoamine, its

oxide and quaternary compounds have been well known for many years.

W02009080225A2 discloses an adjuvant composition for an agrochemical formulation
comprising a salt of N-lauryl iminopropinoic acid and an alkylamine derivative with the general

20  structure:



i ndependently represents a C2_6 al kyl group; 1, m and n, each

i ndependently represents a nunber from1l to 100, r represents a nunber from
1 to 2; awolp11026809 and e each i ndependently representsPaTAPOOH06TODODM 1 t O
12; and each of x, y, and z independently represent a nunber from1l to 100.
10The al kyl am ne derivatives suitable for the adjuvant conpositions
according to the docunent include, but not limted to: nonoethanol am ne,

di et hanol am ne, triethanol am ne, and a polyaliphatic amne and/or its
derivatives. IfQis clainmed that the conposition has reduced eyg and skin
irritation but |po actual data is disclosed. It is also clained|that the
conposi ti on [RAV(ORY , yaed N@H?qtNquaib}met@Ha apRard [RROVGMY) Utra
usi ng three exanpl es of 360 159l yphosate fornmul ati ons is
docunent does not disclose mhethQC}le@aﬂamhge$gNH¢QKRmomauiMl

i minopropinoic acid is effective when used al one in glyphosate

formul ati ons. Wthout proper testing of individual surfact@nts, it is not
possi ble to determ ne whether the effect seen in the m xture of three
20surfactants cones fromthe clained surfactant or the other two
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effective in enhancing herbicidal activ hosat e under the
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(Hunt sman, US6500784, US6653257, EP1139761) discl oses an anphoteric
surfactant with the structure RCONH(CH2).N+R12CH2C00- where Rl is al kyl or
hydpoxyl al kb a&&ﬁﬁ@né’ﬂetrlbatges%@ita@fe BPheRdmvant Bmpaiforliadcdr@ng s Mcbet ai ne

with the structure R RI2ZN+CH2C00- where IS aIE or hydroxyl alkyl group

wi t h Cdogwnap4 incitide, lawphtdtrélrtetdctg rsqm@éta@glé@mehéteglamlﬁmmy trigthenelaneg. ansl 2
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in exanpl es 29 -53 u ge_surfac ants not ai anne) was
rent | oNG8S BRI o i feen et i aipet i sarpPeael o Bae: w t hout
proper gh@hbdatdfofhulfiélisvi dual surfactant it is not possible to 10detern1ne

whet her the effect seen in the nmixture of three surfactants cones from the
claimed surfactant or the other two surfactants. Moreover, no actual

bi oeffi cacy fgtd%c&ﬂéhé%&%'t alhttxs ARy 5ﬁh@§ﬂtvdf‘i?f'au%ﬂ Ja,ﬁl% 1%? ofEachd
overal |l kil rovi int ence of surfactants “an 'R e presence
of surﬁaﬂﬁaDV@whmumhdabnsuqﬂmdwsaeﬁnnmtumotVwamtbmemnanmgméhnﬁﬂéwﬂhether
or not t ai.ned K 0 _bet ective in enh cLng
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formul atign to be stable. Mreover, it used only IPA-egFhosate as

exanpl dwoctiiqacy daty and especiatht rrcyd%amrqw o g/ deggte ] "evesyt Fillc pravidsdiin
| PA- gl YiRh@salce o bR rbRhts SRl YPHE pi erﬁ:@ ¢ ﬁﬂ?ac%&lf%dwﬁh&ft sNﬂAfdage{ YRhRS ﬁ&s%lble
formul ations. Qur tests Indicated that a conposition of 51.3% potassi um
gl ypho$<ad@¢rrranﬁ whethfatqnmattéd clghlyqﬁmﬂsydtamlckabettalaquf&csm utenbancirgoul d not
even dis 8W a th ntdo et.a i nce stearyl
ai ot bR 8RN BERI s R BRSSPIt Mo lsaba 8L
gonasﬁU%ﬂbgzwh&ﬂ&aﬁao&MsEﬁﬂ@f¥ﬂmﬁﬁ¢ﬁMﬂ@ﬁﬁﬁﬂném?dmkhﬁms?%ugiMh&ymnﬁoﬁteatyl
i met hyl am dopr o ine plus ether carboxyl ate wou e even worst in
the coSb@APT %taf?%tla%iqaém%%%%é Rty R glyDhasale d9TgrdAtiophe ¢l ai ned
formulation in claiml in the docunent nay not be stable, that is not
useful, in a concentrated K gl yphosate system 25 U52004/ 0224846A1
(US 6992046B2) cl ainms a gl yphosate fornulation with a trial kyl betaine (or
trilal kyl am do propyl betaine) plus at | east one al kyl am ne al koxyl ate. No
data are provided on the degree of "overall kill" provided in the absence
of surfactants and in the presence of 3urfactants; w thout such data it is
not possible to determ ne whether or not the 30ni xture of trial kyl betaine
(or trialkyl am do propyl betaine) and al kyl am ne al koxyl at e was



effective in enhancing herbicidal activity of glyphosate under the
conditions of the test reported. Moreover, since al kyl am ne al koxyl ate

al one i s wpRetwa2¢890i n enhanci ng gl yphosate efficacy, it PC3I/ERA100628i ble to
tell fromthe context of the docunent whether or not the effect cited in

t he docunent was fromthe al kyl am ne al koxyl ate, the betaine, or

conbi nati on of both. 5US 20050170965( Al) (Rhodia) (WO 03/063589 A2,
EP1469731A2, US2003/0158042, US2004/0224846, EP2025230) discloses a betaine
with fol | owywag@iohse8(Bendagh. aTSdseaal, 0RE6ITR5E, @irlﬁ@fﬁélgﬂfsclms%ﬁ i ncl udes

al kyl ami ne et hoxylate. "RIRZR2N+ - "CH2Q00- (1) RIRSHN- CH2- CH2C00- (11)

CH2- CHamphpteriRguriicta@HR TD tie(sipg¢ thre\ RGP n NRR 1 CRCOO0@ite R GHelkd or” N -
CH2C00 e i yl, i e Al
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t he de®' @€ (af,COOVevhatd R kis lalkyl grigdidetlaliyl drivey wibis € ee Caf Tisumimoteaios s and i n
the_presence of surfactants; w thout such data.it i s not possible to

det &r mi‘ké Oﬁ%’gﬂr&m%‘?ly clippRd AnOIEG Y AL %@%%@ngeﬂ? %l kyl ani do
propyl cdeRatatdelpridicaldvham o RhkXAR SRR neHeRCKAMB héhtRARANCI NY
herbi cidal activity of glyphosate under the conditions of the test
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2011/ 026800PCT/ EP2010/ 062601 .The documne al so. i.ndi cates. the agueous

o1 L B0 QS Eamng MAGIAE PO T SSFHB NG BIRCSE B s TR Fom ot s Yo ent |y
known t&hidictdieByths ball By fag@h@MSrebler] RAadhy BRRFRLEY ddt@amDdsps@diioe i n
concentrated K or NH4 gl yphosate fornul ati ons. Tests indicate that a

conposideiagre BPVEeboythaelrarcapt wfigHikilh pyp yigtbedbeateatrce atactingsrve !B, 49
coco dll’?Pé%E ¥lor DGEREDR: %ﬂqoﬁ S (gqoﬁg?ep 'istﬂog‘s]cc){sgfblégcqeﬁgﬂﬁfe!vﬂgﬂ%§ 5t fypag yphosate
/0 | met hyl a yl be

coul d not dissolve 5.4% coco opr op [ ai ne. SInce coco
di et hylaitbet dkylemadadbaaioo wds efitciyé anentiepmmphdrbibdbladcheitheitpgdwosats ohddoi 11ty

e peot S0 CHAPCPHE B B ER r FO BEPRTCI R (Al Do ODRe FOALHENE RS not

be st algreildlios ehbesthlatMerelva! it Didd oalyIPROSIapieoss St exdnpldsOlt is only recently

known that many soluble surfactants in IPA-glyphosate are not soluble in concentrated K or NH4
glyphosate formulations. Our tests indicated that a composition of 51.3% potassium glyphosate,
an un-saturated glyphosate salt aqueous solution, could not even dissolve 1.8% stearyl

20  dimethylamidopropyl betaine. Since stearyl dimethylamidopropyl betaine itself had poor
solubility in concentrated potassium glyphosate system, it is expected that the solubility of
stearyl dimethylamidopropyl betaine plus cther carboxylate would be even worst in the
concentrated potassium glyphosate system. Therefore, the claimed formulation in claim 1 in the
document may not be stable, that is not useful, in a concentrated K glyphosate system.

25

US2004/0224846 A1 (US 6992046B2) claims a glyphosate formulation with a trialkyl

betaine (or trilalkyl amido propyl betaine) plus at least one alkylamine alkoxylate. No data are
provided on the degree of "overall kill" provided in the absence of surfactants and in the
presence of surfactants; without such data it is not possible to determine whether or not the

30  mixture of trialkyl betaine (or trialkyl amido propyl betaine) and alkylamine alkoxylate was

effective in enhancing herbicidal activity of glyphosate under the conditions of the test reported.



U520080312083 (Rhodia PTC filed in 2005) discloses glyphosate wth a
betai ne of the structure RIRRR2N+- CH2C00 (1) or R1l- CO NH R4- R2RR2N+- CH2COO0
where R1 W€ 208/0268880 and R2 is C - C3. A herbicidal aqRedrEP2@iomp®sition is
illustrated, conprising: (i) at least 360 g/L of an am nophosphate or

am nophosphonate salt; (ii) at least 80 g/L of a surfactant 15system which
conprises: a betaine surfactant conposition conprising: water, a betaine
having the forrmul a RIRZR2ZN+- CH2C00-, wherein: Rl is a linear or branched
hydr ocahiesy ek asice alkyh@aMhd 8k ife 3Bndlskpri g i ehﬁa%cihggupﬁgga&aéfﬁcﬁ% it Whi ch
may be identical or different, are each a G C3 al kyl “radical, at least 1%
by wei ghtpaws$ibls te kdllofrdrd éhegmntext efrfbe dgdumenophdtioaiar het thaeffdcgeitad ot sur f act ant
ot her tih [ - [.ne t i t{on. The docunent
ot at es PRLrorEget RoPUBEa Ry ahf BEFAE ol A, B RATRBT LR 1 0"Co the

i nvention have a surprising good stability, without crystals formation.

Meapwhi | e t c i1l ccordi to t X Y r (Il ower
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provi ded on the degree of "overall kill" prOV|de§ in the absence of

sur f actie sEfdtanhwhish inslusdse plkplapinetiixalafant s; wi t hout 25such data it is
not possible to determ ne whether or not the trialkyl betaine (or trialkyl
am do propyl betaine) was effective in enhancing herbicidal activity of

gl yphosat e RARER’Nt heCaI@Dt i ons of the tgpt reported. The docunent states
that the exanples show that the conposition according to the invention have
a surprising good stability, without crystals formation. Tests indicate
that a conmp@spiphen. 3 /1 pot assi u | yphosat e coul d not dissolve 80
g/ 1 coco 3o§i%§?ﬁg|gﬁ%d§g?%8$f bet ai ne. Iz1\}\%)2011/026800PCT/EP2010/062601
W2008066611 (Rhodi a, Canadi an patent 2629862) clainms an surfactant bl end
of surfactants éﬁLgﬁ%gg¥iron1any two of the groups: (1) al kyl pol ygl ucosi de,
(2) phosphate egtér; (3) sul fonate, sulfonsuccinate, alkyl ether

car bonxyl at @, _at k d fatty acid, al yl at ed al cohol, and (4)

i m dazol i ne égede§%¢?gﬁtant or a aninopkg i onate based surfactant. No

bi ol ogi cal dat aCHs-60ehOWN. Eco toxicity of a chemical is classified
according to the Directive 91/325/EEC [2] as well as 1999/45/EC. Limts are
specified for the application of risk phrases and the "N' synbol (sonetines
shown as dead-fish-dead-treg'synbol). Possi bl e conbi nations are as foll ows:

10 Synbol Ri sk S 50/ 50 . R51/ 53
15R52/ 53 R5§’RggﬁgﬁzcﬁggRlﬁﬁ?ggégaﬂave tﬁgnfollomjng meani ng: R 50: Very

toxic to aquatic organisnms Z20OR 51: Toxic to aquatic organisnms R 52: Harnfu
to aquatic organisnms R 53: y cause long term adverse effects in the
aquatic environment Some of the objectives of the present invention are as

f ollhowsWhere R? is alky(,Jand B €s Bydr&uwnt Aky1G tyHS @Od@wt ant of the present invention
in agricultural formulations that 25do not carry a "dead-fish-dead-tree"
synbol; (2) use a lowtoxicity surfactant of the present

In the context of the document, no data are provided on the degree of "overall kill"
provided in the absence of surfactants and in the presence of surfactants; without such data it is
not possible to determine whether or not the mixture of'trialkyl betaine (or trialkyl amido propyl

15  betaine) and alkylamine alkoxylate was effective in enhancing herbicidal activity of glyphosate
under the conditions of the test reported. Moreover, since alkylamine alkoxylate alone is
effective in enhancing glyphosate efficacy, it is not possible to tell from the context of the
document whether or not the claimed effect was from the alkylamine alkoxylate, the betaine, or

combination of both.



invention in agricultural fornulations that not only do not carry a
"dead-fish-dead-tree" synbol WO 2011/ 026800PCT/ EP2010/ 062601 but al so have
| ow fish woxntli/iggoo(3) use a |l ow toxicity surfactant of PCHEPRI€SHEISD1
invention in agricultural fornulations that not only do not carry a
"dead-fish-dead-tree" synbol but also have |ow fish and | ow daphni a
toxicity; (4) use a lowtoxicity surfactant of the present invention in
agricultural fornulations that not only do not carry a _

"dead-fi sh- ggadsdunR@t alSy HARLtO L Bh&Rs BRYBosatcOWirhitiSion ik MbERRRMI&Le. and | ow
al gae toxicity; (5) provide a concentrated and stable |iquid glyphosate

f or mul &tovsmer, dauenly orcerfhdlatosmn thatarpn36ebly sudattinte oriBA-glyphpsttharssnatf act ant  of
t he pr t .l nventi i t f . CO thtljt rovi de
o concenpis b BB ERL KoL NPt ARERE £l oIR8 e 3R oS o L e

t han 3660 g aakdl-ymmonipm gipigsitheodd nbadissalve 50% tde dimedehictdinyarnita on wi th
C5-12 di et hyl am dopropyl am.ne as the coppati bilit gent; and (7) provide
a 1%foﬁﬂﬁpg%l-l%0%5rg R HHP GO SPEP ISR ,noééﬁﬁ%’%é“?‘bcofﬂe same formul ation

wi t houtlgisthflaat@plopy BHIARE. Bilkk cbOEdi@IE b tARe 4RI coco dim&ﬂﬁa@fdﬁ&@@&l i nvention
generally relates to nitrogen containing surfactants with a -CH2C00-, N+

- CH2 CObefame hrd pepeolybiliwin qqnapprated eogssiym-and di-argminpi@mosdyehesfte Aestdnam #lis t y
whi ch g1 : ' f FM: [ f the
surfacf.é gﬁbt%%%g?&tt eecq%yggen U?thll\(/)ggl{ %lgf#l g‘?é%%%%% i n?%#%ﬁ%ﬁﬁeoﬁéd anmoni um
and potasshuaedKyphd$aglgpROhtospudmd.i ons with or without a conpatibility
agﬁat. I n one enbodi nent, the present invention is a surfactant useful
for“enhancing the efficacy of agricultural fornulations conprising the

fol | owi ng gesened03sLagaqRUbE: P2E A I/ 2085) (i plybhBRateRyitN betaidBf thE€OORdL
/\ [RLOOC - H2Clr Were Ris C6 - C22 |inear or branched, saturated

or non-S8ugtuedt Bd{%{;m%&%n(lb%ﬁlprc@—ﬁ\@—]i B R MedrHOQr wheR&d ial kyl ;. m
= 0- 1'_ - 2 . a y|, =. - or=0-.:3: o : . 1.8, F hing,
yr 000 T Bt G SpBorEiel dquBousicambosifon  iffittatod oplfhishe A 00
for WRaR(BHD/ D2 68Q0RTNOERRANA Q6RE0dpheattvnhty dalgdenatdeasCHBg/vd n sTadtant

h X d Y,ind d I . nhot hi ir. t , H
(b r ocisth vEiRY coRafiG § bEAE ST bk mE G gp R S SBehing bEThe "umi ¢ &
CH2C00 theGoatll Rikwmmmerl"irﬂ _Rl whelirRaMr Brartdhe Ny drécarion, raditid,

monoet hanol am ne, di et hanol am ne, triethanol am ne, isopropyl am ne,

di met hyarnge fo 89 alpxide Ryifsthe Bdisals R | which s bongeosyal oy ditferqat g eacbgdny, o -

C18 |i 0 : |
CLe L Sty Babipaatedy el naslosal 0, JhLOBR,

CH2 CH2 ®adactand ethghthpe thvbetind, of Mg, bekaind jurfapet compnotomh die Idaerinman states that

di hanol am n triethanol am ne, isopropyl.am ne.. di net hyl anm ne r

i b PR ATARS shdb Bl RR % AT AR bR T DG riaB b 008 i
surfac\t,sﬁbﬂitﬁaﬁthatlt dreasls fm&i&h.@fé&@@rﬁileﬂiecﬁﬁ@@@ol nfh\aédardigg td\t;}llaazzlaqa@o- 10 M+
gr oup ere Mis H Na, K, Li, NH4, ponogethanol am ne, diethanol am ne,

triet hAAW %mtwéﬁowgﬁwbm% He/or griges e -siticae, (%tﬁheﬂl?rﬁwﬁw iRt WA ami ne

'E th\/APA)sigﬂ{}ﬂaﬁtz&ee\ﬁ@@aﬂnﬁﬁl Tydgrass OnPRfld tadfsh}: NOdADEe %r(ﬁfi@ed%tth@déﬁéell}f' group at
e Ssane 11 ne.
"overall kill" provided in the absence of surfactant and in the presence of surfactants; without

25  such data it is not possible to determine whether or not the trialkyl betaine (or trialkyl amido
propyl betaine) was effective in enhancing herbicidal activity of glyphosate under the conditions
of the test reported. The document states that the examples show that the composition according
to the invention have a surprising good stability, without crystals formation. Tests indicate that a
composition of 360 g ac/l potassium glyphosate could not dissolve 80 g/l coco

30  dimethylamidopropyl betaine.



I n anot her enbodi nent, the present invention is a surfactant useful for
enhanci ng the 15efficacy of agricultural fornmulations conprising the

f ol | owi ngvgenavr@bsogt ructure: Y' X \/ R- [ N- B ] - N PEOEP20ON6IOOY' Where
Ris C6 - C2 linear or branched, saturated or non-saturated hydrocarbon
group; B=C 20 - & alkyl; p=0-5;, r =0-1; t =0-1; X, Y, and Z
i ndependently are CH3 (nethyl) or a polyal koxide group with 1 to 20

al koxi de units; with the provisos that (1) the said surfactant has at |east

one ami de Ow(ﬁﬁ)(ﬂb@éﬁq1%1%90&12)0%’@&5&11931@&6@9%25 clFindsy an’Surf@itht Blen@dlo@ NOt a
met hyl group at the same tine. further enbodi nent the present

i nvent isefadtanteselgtefl dionaty thoefld uhe gr@mpseﬁhaﬂfalmg'gimeﬂé¢ f(Padoyrhofe estgri(@ll t ur al

2011/ 03800 EBSNSEM6URE 2 Bl b AR HE AR R ol oy |

CH2- CeriR(4)iimidazdlRt®ased-suHREAnt 8t a Whatoprdgidnate@ased ﬁEchthmtnEarmcﬂxs gidnl dma |ilsed
satgrat ed or non-saturated hydrocarbon group; B = C2 - C alkyl; p = 0- 5;
0- SBOWR- = 0. 1: Wis H, CH2000, or CH2CH2OH: RL is nothing, hydrogen or
CHB and the whol e nol ecul e has a chloride as the count er ion for each
hydrogen or 5CH3 when Rl is hydrogen or CH3; X, Y and Z" independently are
not hi ng ( or Ego paidityefechemispl is lagifert @fgeﬁﬁi}ngt@lﬂ@el@mtwyl9)%2 hprkeRil de
rou t t 0 4+
oher e it HHRET L SReHUL @r o SRRt EPHY, B o T i
t ri et hasoolegumen showrsaxpleagyikladt aletreeciymbbhyRussib ke, cootbircitines dvy hafvilldepr opyl am ne
(DMAPA); Z is H (hydrogen), O - C18 linear or branched, saturated or
unggturated al kyl group, 10 a pol yal koxi de group with 1 to 20 al koxi de
units, CH2C00, CH2C00-1\4+ or CH2CH2C0O0-1\4+ where Mis H Na, K, Li, NH4,

nmonoet hanol am ne, di et hanol agki | triethanol % radeSOPr opyl ani ne,
di net hyl am ne, or di net hyl am opr opyl am ne ( lgﬁl} with the provisos that

(1) the said surfactant has at_| east one N N CH2CO0O0- 1\ 4+, or

N CH2CH2C00- M+ group where Mis H Na, K, Li , nonoet hanol am ne,

di et hanol am ne, triethanol am ne, 15 isopropyl am ne, di nmet hyI am ne, or

di met hyl ani dopr opyl ani ne (DI\/APN) and (2) wherRp0= 0 and t = 1, X and Z" are
not a al kyl group or a hydroxyal kyl group at the sane tine. In yet

anot her enbodi nent the present N nvention conm 6683 asurfactant useful for
enhancing the efficacy of agricultural formulations conprising the

folijkowi ng general structure: 20 0Y' X R 52/53

- R 52
- R 53
The risk phrases have the following meaning:
R 50: Very toxic to aquatic organisms
20 R 51: Toxic to aquatic organisms
R 52: Harmful to aquatic organisms
R 53: May cause long term adverse effects in the aquatic environment

Some of the objectives of the present invention are as follows:
(1) use a low toxicity surfactant of the present invention in agricultural formulations that
25  do not carry a “dead-fish-dead-tree” symbol; (2) use a low toxicity surfactant of the present

invention in agricultural formulations that not only do not carry a “dead-fish-dead-tree” symbol



/11l R C- NH- (B- N- )pB- N->0 .i.\ OZ Were Ris C - C22

| i near or branched, saturated or non-saturated hydrocarbon group; B = WO
2011/ 026390RCT/BFD0O10/ 062601 C2 - C6 alkyl; p = 0 - 5; PCEFHEP2010/06160F 0- 1;
X, Y, and Z' independently are CH3 (nmethyl) or a polyal koxi de group with
1 to 20 al koxide units; with the provisos that (1) the said surfactant has
at | east one am ne oxide group; and (2) when p =0, andt =1, X and Z
are not a Cl-C4 alkyl group at the sanme tinme. 5 Q her enbodi nents of

the In\bﬁ{m&ﬁhvw&vbﬁ@heto&feﬁtws%@queﬁeﬁy @rﬁgtaaioﬂtﬁ ?&séﬁ'ﬂﬁw@ﬁtﬁnﬂﬁ ni trogen
cont al ni ng surfactants CO ined with a pest|C| e tha be one or nore of

a her biagiigidturad faromiationsitat rot ohkysleator edrgea “dead-Beh-déadbesst rsyrpbqﬂdwt aiko hive
Drawi n . le 1 are
ohown S fahan BRRYLRASGRIR: LU B0 URP UReRRRPS! AL B LBCIAR' B0 ol

3 ar e aposuitue fagesiosdd thantbt 3@ty dandt vdrtyha ‘Eteaairﬁhledéadaﬁ@”symm banalpabes 33

and The i .ass |ated W t h is 15sh on a e 35.

Det 3. | éw%éh;g W%w gWeﬁﬂ%Mw eﬁgmaceﬂféaéado i i{ ow

t oxi ci %Yypﬁwaf@ﬁhﬁﬂhtlmeﬁﬁl %@Qre@tréh@lﬁﬁ' 860 P8e/BfcbhnpasiHg He sarfdladOF tHeWrdsehal
formul ati on when used alone. The ability of one single surfactant to offer

enhanc éveatign wakapt g geghfong epmpitibilitspgndr(upravide n coscentipted prdgieble HfiuiBecause
t he sur e Lbilj i t her
T N e S

S ur f actiarehsonwith C&- lﬂﬁdlm@ﬂ‘lgﬁﬁﬁdqprd?}bylan@iﬂﬂmnp?ﬁﬁnliﬂy @gﬁﬁ)ﬁd (Mhprovide a

A R R S e A e A

surfactants can be used in agricultural forrmulations. (1) WO
2011/ 026800PCT/ EP2010/ 062601 YX \/ R- (OA)m-[N-B ]p -N[- CH2- COORdt /\
[ RLOOC - H2ClrZ

Summary of the Invention

15
The present invention generally relates to nitrogen containing surfactants with a N
~CH,COO", N" ~CH,COOCH3, N-CH,COO™ M", N-CH,CH,COOM, or amine oxide
functionality which enhance the efficacy of agricultural formulations. Some ofthe surfactants of
the present invention are compatible in high load ammonium and potassium glyphosate

20  formulations with or without a compatibility agent.

In one embodiment, the present invention is a surfactant useful for enhancing the efficacy

of agricultural formulations comprising the following general structure:

25

Y X
\

/
R— (OA)n — [ N-B ], — N [- CH,— COOR];
/ \
[R1O0OC - H,CJ, V4

Where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group;
A = C1 —C3 linear or branched alkyl; m=0-10; B=C2-C6 alkyl; p=0-5;r=0—-1;t=0-

1; Ry is nothing, hydrogen or CH3 and the whole molecule has a chloride as the counter ion for



Were Ris C6 - C22 linear or branched, saturated or non-saturated

hydr ocarbon group; A =d - C3 linear or branched alkyl; m= 0- 10; B = C2
- C6 al kywo2p11026800 5; r= 0- 1; t = 0- 1; Rl is nothi ngpChEReagaseor CH3
and the whol e nolecule has a chloride as the counter ion for each 5
hydrogen or CH3 when Rl is hydrogen or CH3; X and Y independently are
nothing (or a pair electron), H (hydrogen), CH3 (nethyl), a polyal koxi de
group with 1 to 20 al koxide units, CH2C00, CH2CO00-1\4+ or CH2CH2COO- 1\ 4+
wher e %dhshﬁroglélﬁor &H, 'vs’hen Nﬁfs hymgf?top@fl?l ﬁrﬁ'nﬂe(mgé&h@@ﬁ?l |a?6nﬁd?h:'1n (ora

triethanolamne, is | am ne, di met hyam ne, or dinmethyl am dopr opyl am ne
( DNMAPAYpair Zleptgort), I(lrﬁly}die )CHsccmethy@l@ plynlsexidogrobp anbHeid 20adonidstuais.or

i s, QEES BB T £ BRI, SO SHONR, K N ol MSAAE,

rm n oet liasicinalahne:,, trititteihbamohea miopmpylhmiu&i; biareatyamime or digeprydpyitiepropdamine

5% nEDRASL 20t b sed T CPEBEEr S Rerbreoned s rpenb il ogp.
N CH2 ClalzoRA koMt c GF Ry M E o2 M1k $kidd udNg, CH,CD, cﬁ%omedﬁmgbm e,

di et hanol am ne, triethanol am ne, 15 isopropyl am ne, dinethylam ne, or

di met hythars MapHebTyJ Ié,rﬁlnEHéDmmﬁ)th@ﬁ@n{nze} digHfiapolmincptriettgnalamine. = 1. X and Z

are no h | d out
hat REPCORets SR Bk 8 GRTR b TEroony e OYART LR RIS,
CH2 C00-that Howeveid surfactatichab et lahst ens Nr-QehO0Os NHTCHYIO Bt ot M€ B0ELCOICcat i on,

the positive charge. 20 on the nitrogen and negative charge on CH2C00 is

om19t e Zoep Vzbq_riﬁ{é PR dvPET LEPYR.on e dienolymiee, dlﬁthmlolar{lmm trictanolamige.. >y
N\ O g ro\ﬁg}%'ffinéqdiﬁet amin&2&r dlﬁl@tﬁ?l%m%op%%%ﬂﬁg(Dﬁ%ﬁ)%ﬁ %ﬁ@@g%hen m=p-=

non saturat eéd hydrocarbon group; B 1;

0- 1; Randy=]1, Mdz arp peficpapbizrgrbyp stk GAB tionet hyI) or a 5 polyal kOXI de

group with 1 to 20 al koxide units; with the provisos that (1) the said

surfactant has at | east one am de oxide group and (2) when p =0 and t =1,

X and Z' alearvtticr ambyedihieht, grequigcad intdin@ios ane sirfavent 1QDOEnhadcidgthe C - N -

dt \\ [ R10 C- H2Clr Z ere Ris C6 - C22

|.Aéar ﬁ)wa@f%??@ﬁé@mcgaf%? £RNS PRGNS Be dolitveng EWF%% SYHYR group; B = C2 -

C6 alkyl; p=0-5 r =0-1; t =0- 1; Wis H CH2C00, or CH2CH2CH, Rl is

not hi ng, hydrogen or CHB and the whol e nol ecul e has a chloride as the

counter ion for each hydrogen or 15CH3 when Rl is hydrogen or CH3; X, Y and

Z" independently are nothing (or a pairgelectron), H (hydrogen), CH3

(methyl), a pol yal koxide group\with 1 o 20 al koxi de units, CH2C0O,

CH2C00- 1\ 4+ or CH2CH2COO0- 1\@+ whqu MN s,d, Na, K Li, NH4,

nmonoet hanol am ne, di et hanol am ge, tr | et hanol ani ne, isopr opyl am ne,

di met hyam ne, or dinet hyl am dopy,opyl anizne (DVAPA); Z is H (hydrogen), O -

C18 linear or branched, saturated or unsaturated al kyl group, 20 a

pol yal koxi de gr oup with 1 to 20 al koxi de uni ts, CH2C00, CH2C00-1\4+ or

CHZ CH2 Gplera Ras Canre22 Imehisortranghed. Katutafed oxpgn-ssprstseiydros e eoup; B = C2

han _tyiget ol , r a
i 8¢ hy e S S o B X PR IR G BB R TR B L
sur f actpalyblkbase gtoupedtt ] ori aNoRkd2CHds; Nih GRPEBM0l tbt(1) dre dﬂkﬁﬂﬁt@bﬂﬁlﬁoﬁs Wi+
rou re Mis. H, , K Li, - NH4, oe oa di et hanol am ne
D D or hAh R AT o s Wh AT T hene B DT AT H P Bh1 ari ne
( DVAPAYhaghe(tdle. When p = 0 and t = 1, X and Z" are not a al kyl group or a
hydr oxyal kyl group at the sane tine.

t =

25 In a further embodiment the present invention is a surfactant useful for enhancing the

efficacy of agricultural formulations comprising the following general structure:



50X [///] R C- NH- (B- N-)pB- N->0 .1.\ Oz Were Ris C6 -
C22 linear or branched, saturated or non-saturated hydrocarbon group;

Cc2 -

B =

Co awRyb11/q268000 - 5; r = 0- 1; t = 0- 1; X, Y, amdTEP2émdependent|y

are CH3 (methyl) 10or a pol yal koxide group with 1 to 20 al koxide units;
with the provisos that (1) the said surfactant has at | east one am de
group; and (2) when p =0, andt =1, X and Z are not a d-C4 al kyl
at the same tine. The follow ng structures (1) - (6) are
preferred structures of the present invention. R X, 15Y, Z, M p, m
t have the same definitign as in structure (1) if not specified. (1)

CH3CH3 \/ R[N-B ]
WD 2011/ 026800PCT/ EP2 1@/
CO% /\ [00C - H2ClI -

10

15

20

R SR N Byl N B le - N

[R,00C — H,C], z”

Where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group; B = C2
—C6alkyl;p=0-5;r=0-1;t=0-1; Wis H, CH,COO, or CH,CH,OH; R} is nothing,
hydrogen or CH3 and the whole molecule has a chloride as the counter ion for each hydrogen or
CHs when R is hydrogen or CH3; X, Y and Z” independently are nothing (or a pair electron), H
(hydrogen), CH3 (methyl), a polyalkoxide group with 1 to 20 alkoxide units, CH,COO,
CH,COOM" or CH,CH,COO'M" where M is H, Na, K, Li, NH4, monoethanolamine,
dicthanolamine, tricthanolamine, isopropylamine, dimethyamine, or dimethylamidopropylamine
(DMAPA); Z is H (hydrogen), C1 - C18 linear or branched, saturated or unsaturated alkyl group,
a polyalkoxide group with 1 to 20 alkoxide units, CH,COO, CH,COOM " or CH,CH,COO'M"
where M is H, Na, K, Li, NH4, monocthanolamine, diecthanolamine, tricthanolamine,
isopropylamine, dimethylamine, or dimethylamidopropylamine (DMAPA); with the provisos
that (1) the said surfactant has at least one N—-CH,COO, N— CH,COOM", or N-CH,CH,COO"
M" group where M is H, Na, K, Li, NH4, monoethanolamine, diethanolamine, triethanolamine,
isopropylamine, dimethylamine, or dimethylamidopropylamine (DMAPA) and (2) when p =0
andt=1, X and Z” are not a alkyl group or a hydroxyalkyl group at the same time.

In yet another embodiment the present invention comprises asurfactant useful for enhancing

the efficacy of agricultural formulations comprising the following general structure:

0 Y’ X’
I / /
R-C—NH-(B-N-), B-N -0,

\
O z

Where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group; B =

10

-N [-OcH. conY\ [00§5- H2Clr CH3 Where p> 0. 20 (2)
9%

oxi de
group

r and

CH2-



(3) X/ R[NB]p-N/\ YZ5(4) X/ R- (0-B),,, [ N- B]p - N/\ YZ (5)
(BO), H(BO),, H\/ R (OB)v - [ N- B]p - N[- CH- CO%/\ [00C -
H2Cl1r (BOWO 2bi1/026s00Vhere n = 0- 100, n' = 0- 100, n" = @CI/EPOD/oGten p = O

and v = 0, n" and n" can't be 1 at the 10sane tine. (6) WO

2011/ 026800PCT/ EP2010/ 062601 R - N - CH2CH2C00- M+ 1 The fol |l ow ng
structure (a) - (d) are sone of the nore preferred surfactants. R X, VY, Z
M p, m r and t have the sane definition as in structure (1) if not

speci fi catd y dwemtyioned.— 4.a)- 0 CH2CGHR- €00 ¥\ 4nd 7’ independently are CH; (methyl)
or a polyalkoxide group with 1 to 20 alkoxide units; with the provisos that (1) the said
surfactant has at least one amine oxide group; and (2) when p=0,andt=1, X’ and Z’ arc

not a C1-C4 alkyl group at the same time.
Other embodiments of the invention include formulations comprising at least one of the
nitrogen containing surfactants combined with a pesticide that may be one or more of a herbicide,

a fungicide, or insecticide.

10  Brief Description of the Drawings

Drawings comprising bar graphs associated with Example 1 are shown on pages 25-27;
with Example 2 are shown on pages 29-30; with Example 3 are shown on pages 31 and 32; and
with Example 4 are shown on pages 33 and 34. The drawing associated with Example 5 is

15  shown on page 35.

Detailed Description of the Invention

There is a need to have a low toxicity surfactant which can enhance the efficacy of a
20  agricultural formulation when used alone. The ability of one single surfactant to offer enhanced
efficacy to an agricultural formulation is more practical because the surfactant has the flexibility

of being used alone or used with other surfactants for synergistic effect.

The following nitrogen containing surfactants with a N —CH,COO", N' —CH,COOCHs,
25 N-CH,COO M',N-CH,CH,COO'M", or amine oxide functionality are useful to enhance the
efficacy of an agricultural chemical. One or more of the following surfactants can be used in

agricultural formulations.

Q)

11



R- N\ CH2CH2-000 M Where Ris lauryl or coco. (b) CH3CH3 \/ Coco - N- B
- N[- CH2- CO%/\ [00C - H2ClrCH3 Were B is ethylene, propylene, or

i sopropylwoeograegy r = 0 - 1, t =0 - 1, r and t can't PO@/HpPoMG/0g®0PD at the
sanme time. (c) (BO)" H(BO)", H\/ Coco- [ N- B] - N[- CH2- COn/\ [00OC
- H2C1r(BO), H 15Where p = 0- 2. B is ethylene, propylene, or isopropylene
group. n=1- 20, nn =1- 20, n" =1- 20, r =0- 1, t =0- 1, with the
provi sos that r and t can't be both zero at the sane tine, that P and t
can't be both zero at the sane tinme and that when p = 0, n and n" can't be
1 at the sane tinme and said sdirfactantXconprises a betaine of ethoxyl ated
cocoanmine. (d) RR -N CH2-CH2-000- M+ 5 Where, Ris tallowand R is C8.

In certain preferred Enb@dbrﬁreth*BﬂmeNe{b&Ib §9PRdt ant i s used toget her

with C5-Cl12 (parti cungé@h%é (ﬁ 09) di ?at hyl am dopropyl am ne, 10 One
enbodi nent of the pr %/(@htl on i s a herbicide formul ati on contai ni ng
t he surfact ants of the present i nventi on. Sui tabl e herbi cides include

acet ochl , .aci fluorfen, oni f al achl or, %({ﬁ/n am dosul furon
am nopy FliecB ISR T EoF Bneaéﬁr rgpghed, 9T D3RR Rydrocarbon group: A < C

— C3 linear or branched alkyl; m=0-10; B=C2-C6 alkyl; p=0-5;r=0-1;t=0-1; Ry is
nothing, hydrogen or CH;z and the whole molecule has a chloride as the counter ion for each
5  hydrogen or CH3; when R; is hydrogen or CHs; X and Y independently are nothing (or a pair

electron), H (hydrogen), CHs (methyl), a polyalkoxide group with 1 to 20 alkoxide units,
CH,COO, CH,COOM™ or CH,CH,COOM " where M is H, Na, K, Li, NH4, monocthanolamine,
dicthanolamine, tricthanolamine, isopropylamine, dimethyamine, or dimethylamidopropylamine
(DMAPA); Z is H (hydrogen), C1 - C18 linear or branched, saturated or unsaturated alkyl group,

10 apolyalkoxide group with 1 to 20 alkoxide units, CH,COO, CH,COOM " or CH,CH,COOM"
where M is H, Na, K, Li, NH4, monocthanolamine, diecthanolamine, tricthanolamine,
isopropylamine, dimethylamine, or dimethylamidopropylamine (DMAPA); with the provisos
that (1) the said surfactant has at least one N—-CH,COO, N— CH,COOM", or N-CH,CH,COO
M" group where M is H, Na, K, Li, NH4, monoethanolamine, diethanolamine, triethanolamine,

15  isopropylamine, dimethylamine, or dimethylamidopropylamine (DMAPA) and (2) when m =p =

0 and t=1, X and Z are not a methyl group at the same time.
It shall be pointed out that the conventional representation of a betaine functionality is N

— CH,COQO'. However, in the betaine structures through out the specification, the positive charge
20  on the nitrogen and negative charge on CH,COO is omitted.

12



azaf eni din, azinmsul furon, benazolin, benfluralin, bensulfuron-nethyl,

bent azone, bifenox, 15binal af os, bispyribac-sodium bronmacil, bronmoxynil,
but achl orwolzotwassodi m caf enstrol e, carbetam de, carfenPCaFEPE0O63691

chl ori dazon, Chlorimuron-ethyl, chlorobromron, chlorotol uron,

chl orsul furon, cinidon-ethyl, cinosulfuron, clethodim C omazone,

Cl opyralid, doransulamnethyl, d orsulfuron, Cyanazine, Cycl oate,

Cycl osul famuron, Cycl oxydi m Dal apon, Desnedi pham D canba, D chl obenil,
D chlogjy d, Diclosulam Diflufenican, 20 D mefuron, D nepipeate,

D net hachl or, Di net henam d, Diquat, Diuron, Esprocarb, Ethalfluralin,

Et hanmet sul furon-net hyl , Et hof unesate, Ethoxysul furon, Fentrazam de,

Fl azasul furon, Florasulam Fldehloraling Flufenacet, Flumetsul am

Fl um oxazi n, Fluometuron, Flupyrsulfuren-methyl, Flurochloridone,

Fl ur oxypyr, Flurtanone, Foqgsq@gnB]fomﬁqulfuron, G uf osi nat e, Hexazi none,
| mazamet habenz-m | mazanmox, nazapic, |{azapyr, |mazaquin, 25| mazethapyr,

| mazosul furon, lodosul furon, lexynil, Esoproturon, |soxaben, Isoxaflutole,
Lact of en, Lenacil, Linuron, Mefenacet, Mesosulfuron-Methyl, Mesotrione,
Met am tron, Metazachl or, Methabenzthi azuron, Metobronuron, Metol achlor,
Met osul am Met oxuron, Metribuzin, Metsul furon-nethyl, Mlinate, NMSMA

Napr opavhaeR iNCooStA2flincaingr bioch¢ds satuiated cDnyr-adtiatedbyduicatbgy EroupxBidi @z on,

Oxasul f Oxyf] uorfen, Par at,. Pendi pet hal

D011 0oLoDeeTy oS u ohs Aot B tr?rced‘?p A 78 e8?¢anr%y\ég} G (aehydera pr o
foxydi?mbﬁnﬁﬂﬁ%gymmﬁfﬂnp@mma&&%?@%ﬁ&&hﬂﬁmfpRﬁQp@ﬂmm@P?ﬁ%@M&mﬁ%mﬁyﬁanide
Prosul focarb, Prosul furon, Pyrafl ufen-et , razosul furon, ridate,

Pyri t hitblsad O isEIos g ot AH e en Ny frend ﬁ#gﬁ, angef 1755 ofi et g 9y

SMet ol gehlapfe tinRul cotrione, Sul fentrazone, Sul fosul furon, Tebut hiuron,
Tepr al oxydi m 5Ter but hyl azi ne, Terbutryn, Thifensul furon-nethyl,

Thi obencarb, Tral koxydim Tri-allate, Triasulfuron, Tribenuron-nethyl,
Triclo p, Trifloxysul furon, Trifluralin, Triflusulfuron-nethyl,

Tritos uron, and m xtures and conbi nati ons thereof Preferred herbicides
ar @0Acet ochl or, Atrazine, Dicanba, d ufosinate, Paraquat, glyphosate, 2,4-D
and m xtures and conbi nations thereof Mre preferred herbicides are 2,4-D,
Atrazi ne, D canba, glyphosate, and d ufosinate 10and m xtures and

conbi nati ons thereof TheOnowt prefyerred Xerbicide is glyphosate. Wen the
herbicide is an acid, it/cah be used in the acid formthough it is
preferred that the heRbiCci Ne (Be- Nn- ) Be- Nd-CHe(0AGRIlect ed from at | east one
of the group of an amne, lithiu sodiugg anmoni um or potassium It shal
be poi nted out that mhenU&Cﬁggr#@ dte appéars in the text as a general nane
W t hout specifying the counterions, it neans both its acid formand salt

formthrough out the 15specification. Preferred herbicides are gl yphosate,
di canbalVhoreR pCagt GEDEngsapebrapHigd spfusstpdher non-saturated hydrogaghonerowmn®Bodifent of
t he pre: inyemfion g a.fupgicC i ki
205urfa§§g%?g’%fq%hgqbrgsgh{ anéﬁ??g%S§%§%%%fgg}% §9F?§6?g&gﬁﬁﬁicides
are: AtytepaodralHSimishdiyhole alodéauterhpk o chiwridel hdtho rpuraeriibafir eech lnzleponar ol e,

azoxys bi.n enal axyl , 0 i1, hen I ent hi aval | carb i napagryl,
o SRengiE gt dfrnRsfodsios SHe i 2GRSk ea R BBk Bnate sBPPs g e
capt af ghydr&RRY, @WH; (ERIYONEpalyikoxiaé BO¥p Withdab R0 ARARIAE unfd)ICH,00ER, _
chl orot hal onil, chlozolinate, copper, cyazofanm d, cyflufenam. d, cynoxanil,
cypr ocbiREOUY TSRS HEEON M vhictYids Hadif i, LigNEomyReathanglaginirezi ne,

di-c! or b RRHRS BRERBlantid RABGODARML dinily HIFRL OF diffcufil R HIb Thine

di met honor ph, di noxystrobi n, tonazo nocap, dithianon, ‘dodenor ph,

dodi ne (D¥HFAnghol, (hehrestm).dbi nC1&woar cobrazadké, sawtraecboramsathatedei byl poxam

et hiri nol tridi azol e on f.e i (ST | ol Lo, f zol e,
Febur dmo BRRiaRTE i L B e R O i IaA R e ERE o o
fenti nvaceiMtieH, Neni | In, §AKMOMmbalethadhenhdine, 3RMads laxidetrictiandlamine er i nzone,
fluazinam f]udioxonil, flunorph, fluopicolide, fluoxastrobin, ,

f 1 uqui MOBIRY BrEne. fighylameeor £maf§maw#fﬁp&ézylaﬂmﬁ% GMAFA); Withtheipsadios f ol pet |
fosetyl-Al, fthalide, WD 2011/026800PCT/EP2010/062601 f uberi dazol e,
fural axyl, furanmetpyr, guazatine, hexaconazo |e, hynexazole, inmazalil,

i m benconazo | e, imnoctadine, iodocarb, ipconazole, iprobenfos (IBP),

i prodi one, iprovalicarb, isoprothio |&he, isotianil, kasuganycin,

kresoxi mnet hyl, | am narin, mancozeb, mandi propam d, maneb, material of
bi ol ogi cal, nepani pyrim nepronil, neptyldinocap, netal axyl, netal axyl-M



5nmet conazol e, nethasul focarb, netiram netom nostrobin, netrafenone,
mneral oils, organic oils, nyclobutanil, naftifine, nuarinol, octhilinone,
of urace, Wo0I2gim26890ysast r obi n, oxadi xyl, oxolinic acid, PeXfgFeanashe,
oxycar boxi n, oxytetracycline, pefurazoate, penconazo |le, pencycuron,
pent hi opyrad, phophorous acid and, picoxystrobin, piperalin, polyoxin,

pot assi um bi carbonate, probenazo | e, prochloraz, procym done, propanocarb,
propi conazo | e, propineb, 10proqui nazid, prothiocarb, prothioconazole

pyr acl mag%@sal@wraz@mm at B bRERCRHAcOBY RLRYIICeRY . ARSI CQ
pyrlnetha , pyroquilon, quinoxyfen, quintozene (PCNBj, salts, S|Ith|ofan1
si mecoMzgoteyhepiM oxddMn&, Ls tNIééhtmr;p@thanolauiancthanoéhmmo rtazhhhr&)lamme

e Ll TSRS LR ARELIIS o L GBI MRBon o0l o

t ol cl ofapg tretihyland 70 |a199 fidt dalkytgrotip besdhy@balkyl bioagaihe @dme tikazoxi de,
15tricyclazo le, tridenorph, trifloxystrobin, triflumzole, triforine,
trificonazol e, validanmycin, valiphenal, vinclozolin, zineb, ziram and
zoxanlq and m xtures and conbi nati ons t her eof Still another
enbodlnegt of the present invention is an insecticide fornulation
containing the surfactants of the present invention. Exanples of suitable
insecticides are: kerosene @r borax, y20botangcals or natural organic
conmpounds (nicotine, pyrethrin, stryghnine and rotenone), chorinated
hydrocarbon (DDT, |indane,cchifprdgne). oggapophosphates (mal athion and

di azi non), carbamates (carbaryl and ropOXU{) funlgants (napht hal ene) and
benzene (nothballs), synthetic pyretdroids, yand m xtures and conbi nations
t hereof. 25Yet still another embodi ment of the present invention is a

m xture of any herbicide, fungicide, and insecticide selected formthe
above groups containing the surfactants of the present invention. Coco
anphoacet Where R &6+ C&Iﬂim@r oxbldeqheﬂmatwdte(ﬂbmmlcsﬁhlb:mdihﬁhocadmli gaqo Bdf net hyl

30am dopr opyl . bet ai ne s ts r 0 |de be rea
biodegradggrg¥2ﬁ9ﬁd*f eyes, 0 ﬁd&aaﬁa?? ]P %RW%? r#%EQRP#%p

al kyl am r@aqidmmee%mlwyh P-'f(ﬁ2(ll§ﬁ61x1&é @lﬁ{sywltmﬁeqﬂdsw&gehatm the said
2011/026800PCT/EP2010/062601 shanpoos for_ babij es. is expected that the
sur f act antugfagiprihas Aot prrctnide exige Stove: PrddSbwben Ihv@n%ﬁdotrr bah Wl e nade
m | d. not a C1IB& % f%r@ﬁ;; anhSsafc dhe present invention can be used as a
tank-m x additive o ormulated 5in an in-can fornulation. They are
suitable in a solid pesticide formulation and, partlcularly, |n a liquid

pesticide f ti.on. add

Pormu at ond "E SHEARY et Clr Pl T Sl SRR Pl R ey are
defieamer, z, o1, lpugint snd 1P tHeisbink dEfniagesntis siridtoei(Detnotspdcieiner s, drift
10control agents, dyes, fragrance, and cheal ating agents. The use of a
conpatibility agent is particularly inportant if the nitrogen containing
surfactgnt of the present invention is not very conpatible in concentrated
pesticide formulations. \Wen using a conpatibility agent, it is

advant ageous t hat tﬁﬁsconpaﬂﬁblllty agent is a surfactant which can al so
enhance the efflcacﬁ of the pest|C|de One such a preferred conpatibility

agent is C6-Cl2 Bidﬂﬁﬁﬁ%hld&br859réﬁ¥ﬂe 15 Unli ke many other prior art

surfactants{oéenquf t he suréﬁctants of the present invention

Where p > 0.
20
()
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showed excellent conpatibility without any help froma conpatibility agent
i n concentrated aqueous gl ypho sate systens. 20The use concentration of the
sur f act arwoab11tdre80pr esent invention in a in-can pestici #€TEPROMI06I6VDNS NMAY
be from about 0.005%to about 20%, preferably about 0.05 to about 15% and
nore preferably about 0.5 to about 10%in % active basis. The use
concentration of the surfactant of the present invention in a tank m X
pesticide spray solution may be from about 0.001%to about 5%, preferably
about 0.01 to about 2% and nore preferably about 0.1 to about 251% (in %
active surfactant basis). TheCslurfactd&Hs of the invention may al so be used
with other surfactants such as' al kyl arfi ne al koxyl ate and their quaternary,
ani oni ¢ surfactant suBh(@8)sul NatB H SlﬂHZOIQQ(étf rom al cohol and
al koxyl at ed al cohol , q@g@ﬁhg@ ester et hoxyl at ed phosphate ester,
noni oni ¢ 30surfact ant Ll cohol *koxyl ate and al kyl (C6-C18)
pol ygl ucosi de, and silicone surfactant. WD 2011/ 026800PCT/ EP2010/ 062601
It is understood that a primary advantage of any of the surfactants
nmenti oned above that are included in the invention is that the surfactant
may be@®he only surfactant enployed in the fornulation. 5t might also be
the case that there is a synergy between the surfactants of the present
i nvention and one or nore other surfactants that renders the conbination of
surfactants nore effective than efther surfactant when used alone. In the
case that another surﬁaﬁﬁgngﬁb rﬁ].(sed together with the surfactants of the
present 10i nventi on t ageous that the mxture of the surfactants
have | ow aquatic tOX|C|gy and lowsirritation profiles. Enploying the
surfactants with low aquatic toxicity and lowirritation profiles of the
present invention in the fornulation can reduce the total toxicity of a
bl end whil e keeping the efficacy nore or less the sane even if a not-so
favorabl e surfactant in terns of the aquatic toxicity and irritation
profiles is used in the blend. 15 The follow ng non-limting exanpl es
aresprepented to further illustrate and explain the present invention.
Exanple 1 20Five gl yphosate sanples with various surfactants were sprayed
on nom ngglory (I POHE, a broad | eaf week) and wheat (TRI AV, a narrow | eaf
grass) in a green house setting. The surfactants are designated in Table 1.
Table 1. Studied gl yphosate fornul ati ons using various surfactants Sanpl e
Description G ypR-=(GBif[ NatB § -AN

/ \

Y z
(%)
(B\O)n H (/BO)n’ H
R— (OB), —[ N-B ], - N [~ CH,~ COOJ,
/

\
[00C — H,Cl, (BO),-H

Wheren=0-100,n"=0-100,n"=0-100, whenp=0and v=0, n’ and n” can’t be 1 at the

10  same time.

(6)
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G yphosate with Mono sodium |l auryl im nodi propionate 3 : 1 B dyphosate
with Coco diamne trinethyl betaines 6.7 : 1 C dyphosate with Tal |l owam ne
15E0 3 : wo: 2miE2¢yg9hosat e (i sopropyl am ne salt) al one w PROEP2610/0620t ant

25 WD 2011/ 026800PCT/ EP2010/ 062601 The gl yphosate rates of the
spray solutions were 186, 372, and 743 g ae/ ha (gram acid equi val ent per
hectare). The gl yphosate to surfactant ratio was fixed at 3:1 except for
sanple B (coco diamne trinmethyl betaines) which had a ratio of 6.7. Higher
rati o nmeans | ower surfactant concentration. Aratio of 6.7 means the

sanpl e,RatN + 6,680 Whhosat e concentration, has 2.2 5times |ess
surfactant thdn a sanple with a ratio of 3. Sanpl e E served as a
negative cont %ol , since it contained onl y gl yphosate wi thout added
surfactant. Sarrpl e C served as a positive control since it is well known
that tallowam ne-15E0 is an excellent surfactant to enhance gl yphosate
efficaqy, féllg)wmg struc%’rgpa'?t ggj aré %ﬂl@@isthwﬁfo?e ﬁ@f&%ﬁ%ﬁ@ac@ﬁt@ﬂ fxpeyinses
person at 7, 147 21, days after treatment (DAT). Digital pictures
wer e alrgmdtmgmheaiamerd@ﬁmtlmabm strattiuregl) lEa@trﬁp%lfDmMUrrmntlvafthe was an aver age
of 4 r?ﬁl icas. 15 The Mono sodium | auryl im nodi propionate of Sanple A has
the fol'Fowi ng nom nal structure which can be obtained by reacting

al kylamne with acrylic acid then neutralized with a base (NaCH).

CH2CH2- 000 d}%CHQ—COO M

R - N\
CH,CH,-COOM

5
Where R is lauryl or coco.
(b)
CI\B /CH3
Coco—N—-B —N|[-CH;- COOQOj;
/ \
[OOC — HC]; CH;
10

Where B is ethylene, propylene, or isopropylene group. r=0—1,t=0-1,r and t can’t be both
zero at the same time.
(c)
(B\O)n H (/BO)n’ H
Coco— [/N —-B ], =N [- CH,- COO];

\
[00C — H,C], (BO),-H

15  Where p =0-2. B is ethylene, propylene, or isopropylene group.n=1-20,n"=1-20,n" =1
—20,r=0-1,t=0-1; with the provisos that r and t can’t be both zero at the same time, that p

16



/ R- N\ CH2CH2- COOH 20 The Cocodi am ne trinethyl betaines of Sanple B has
the following nomnal structure which can be obtained by reacting

N, N N -t rwoevtid26gocodi am ne wi t h sodi um nonochl or oacet 2CE/EP3NIEAF2601 CH | 3
Cocol3 CH3 0 ro NCoco I I3 CH3CH3 (i)(ii)(iii) WO

2011/ 026800PCT/ EP2010/ 062601 Where R = coco. The Cocodi am ne tri net hyl

bet ai nes showed good adj uvancy for gl yphosate even at very | ow use rate,
and al so speeded up gl yphosate activity, as indicated in the foll ow ng

resul t apiResdbiiR RILLSHMAe tdhel@ht SrPthat vindP=80h and n’ can’t be 1 at the same

time and said surfactant comprises a betaine of ethoxylated cocoamine.
(d)

RR'-N-CH,—CH,—-COO" M"

5
Where, R is tallow and R'is C8.
In certain preferred embodiments, the above surfactant is used together with C5-C12
(particularly C6 — C9) dimethyl amidopropylamine,
10

One embodiment of the present invention is a herbicide formulation containing the
surfactants of the present invention. Suitable herbicides include acetochlor, acifluorfen,
aclonifen, alachlor, ametryn, amidosulfuron, aminopyralid, amitrole, anilofos, asulam, atrazine,
azafenidin, azimsulfuron, benazolin, benfluralin, bensulfuron-methyl, bentazone, bifenox,

15  binalafos, bispyribac-sodium, bromacil, bromoxynil, butachlor, butroxidim, cafenstrole,
carbetamide, carfentrazone-cthyl, chloridazon, Chlorimuron-cthyl, chlorobromuron,
chlorotoluron, chlorsulfuron, cinidon-cthyl, cinosulfuron, clethodim, Clomazone, Clopyralid,
Cloransulam-methyl, Clorsulfuron, Cyanazine, Cycloate, Cyclosulfamuron, Cycloxydim,
Dalapon, Desmedipham, Dicamba, Dichlobenil, Dichlormid, Diclosulam, Diflufenican,

20  Dimefuron, Dimepipeate, Dimethachlor, Dimethenamid, Diquat, Diuron, Esprocarb,
Ethalfluralin, Ethametsulfuron-methyl, Ethofumesate, Ethoxysulfuron, Fentrazamide,
Flazasulfuron, Florasulam, Fluchloralin, Flufenacet, Flumetsulam, Flumioxazin, Fluometuron,
Flupyrsulfuron-methyl, Flurochloridone, Fluroxypyr, Flurtamone, Fomesafen, Foramsulfuron,
Glufosinate, Hexazinone, Imazamethabenz-m, Imazamox, mazapic, Imazapyr, Imazaquin,

25  Imazethapyr, Imazosulfuron, lodosulfuron, loxynil, Isoproturon, Isoxaben, Isoxaflutole,
Lactofen, Lenacil, Linuron, Mefenacet, Mesosulfuron-Methyl, Mesotrione, Metamitron,
Mcetazachlor, Methabenzthiazuron, Metobromuron, Metolachlor, Metosulam, Metoxuron,
Metribuzin, Metsulfuron-methyl, Molinate, MSMA, Napropamide, Nicosulfuron, Norflurazon,
Oryzalin, Oxadiargyl, Oxadiazon, Oxasulfuron, Oxyfluorfen, Paraquat, Pendimethalin,

17



25 30 WD 2011/ 026800PCT/ EP2010/ 062601 Table 2. Bioefficacy result of
exanple 1. Label dyphosate : surfactant Species @yph rate, g ae/h %
Control ADOROPHReSIr ol 14DAT % Control 21DAT % Control PODAP20M0B62¢B 186
73 81 55

10

15

20

25
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Phenmedipham, Picloram, Pretilachlor, Profoxydim, Prometryn, Propanil, Propisochlor,
Propoxycarbazone, Propyzamide, Prosulfocarb, Prosulfuron, Pyraflufen-cthyl, Pyrazosulfuron,
Pyridate, Pyrithiobac, Quinclorac, Quinmerac, Rimsulfuron, Sethoxydim, Simazine, S-
Metolachlor, Sulcotrione, Sulfentrazone, Sulfosulfuron, Tebuthiuron, Tepraloxydim,
Terbuthylazine, Terbutryn, Thifensulfuron-methyl, Thiobencarb, Tralkoxydim, Tri-allate,
Triasulfuron, Tribenuron-methyl, Triclopyr, Trifloxysulfuron, Trifluralin, Triflusulfuron-methyl,
Tritosulfuron, and mixtures and combinations thercof. Preferred herbicides are Acetochlor,
Atrazine, Dicamba, Glufosinate, Paraquat, glyphosate, 2,4-D and mixtures and combinations
thereof. More preferred herbicides are 2,4-D, Atrazine, Dicamba, glyphosate, and Glufosinate
and mixtures and combinations thercof. The most preferred herbicide is glyphosate. When the
herbicide is an acid, it can be used in the acid form though it is preferred that the herbicide be in
the salt form selected from at least one of the group of an amine, lithium, sodium, ammonium or
potassium. It shall be pointed out that when a pesticide appears in the text as a general name
without specifying the counterions, it means both its acid form and salt form through out the

specification.

Preferred herbicides are glyphosate, dicamba, 2,4-D, glufosinate, and atrazine.

Another embodiment of the present invention is a fungicide formulation containing the
surfactants of the present invention. Examples of suitable fungicides are:
Acibenzolar-S-methyl, aldimorph, amisulbrom, anilazine, azaconazole, azoxystrobin, benalaxyl,
benodanil, benomyl, benthiavalicarb, binapacryl, biphenyl, bitertanol, blasticidin-S, boscalid,
bromuconazole, bupirimate, captafol, captan, carbendazim, carboxin, carpropamid, chloroneb,
chlorothalonil, chlozolinate, copper, cyazofamid, cyflufenamid, cymoxanil, cyproconazole,
cyprodinil, dichlofluanid, diclocymet, diclomezine, dicloran, dicthofencarb, difenoconazole,
diflumetorim, dimethirimol, dimethomorph, dimoxystrobin, diniconazole, dinocap, dithianon,
dodemorph, dodine, edifenphos, enestrobin, epoxiconazole, etaconazole, ethaboxam, ethirimol,
etridiazole, famoxadone, fenamidone, fenarimol, fenbuconazole, fenfuram, fenhexamid,
fenoxanil, fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, fentin chloride, fentin
hydroxide, ferbam, ferimzone, fluazinam, fludioxonil, flumorph, fluopicolide, fluoxastrobin,

fluquinconazole, flusilazole, flusulfamide, flutolanil, flutriafol, folpet, fosetyl-Al, fthalide,

18
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fuberidazole, furalaxyl, furametpyr, guazatine, hexaconazole, hymexazole, imazalil,
imibenconazole, iminoctadine, iodocarb, ipconazole, iprobenfos (IBP), iprodione, iprovalicarb,
isoprothiolane, isotianil, kasugamycin, kresoxim-methyl, laminarin, mancozeb, mandipropamid,
maneb, material of biological, mepanipyrim, mepronil, meptyldinocap, metalaxyl, metalaxyl-M,
5  metconazole, methasulfocarb, metiram, metominostrobin, metrafenone, mineral oils, organic
oils, myclobutanil, naftifine, nuarimol, octhilinone, ofurace, origin, orysastrobin, oxadixyl,
oxolinic acid, oxpoconazole, oxycarboxin, oxytetracycline, pefurazoate, penconazole,
pencycuron, penthiopyrad, phophorous acid and, picoxystrobin, piperalin, polyoxin, potassium
bicarbonate, probenazole, prochloraz, procymidone, propamocarb, propiconazole, propineb,

10 proquinazid, prothiocarb, prothioconazole, pyraclostrobin, pyrazophos, pyribencarb, pyributicarb,
pyrifenox, pyrimethanil, pyroquilon, quinoxyfen, quintozene (PCNB), salts, silthiofam,
simeconazole, spiroxamine, streptomycin, sulphur, tebuconazole, teclofthalam, tecnazene
(TCNB), terbinafine, tetraconazole, thiabendazole, thifluzamide, thiophanate, thiophanate-
methyl, thiram, tiadinil, tolclofosmethyl, tolylfluanid, triadimefon, triadimenol, triazoxide,

15  tricyclazole, tridemorph, trifloxystrobin, triflumizole, triforine, triticonazole, validamycin,

valiphenal, vinclozolin, zineb, ziram, and zoxamide, and mixtures and combinations thereof

Still another embodiment of the present invention is an insecticide formulation containing
the surfactants of the present invention. Examples of suitable insecticides are: kerosene or borax,

20  botanicals or natural organic compounds (nicotine, pyrethrin, strychnine and rotenone),
chorinated hydrocarbon (DDT, lindane, chlordane), organophosphates (malathion and diazinon),
carbamates (carbaryl and propoxur), fumigants (naphthalenc) and benzene (mothballs), synthetic

pyrethroids, and mixtures and combinations thereof.

25 Yet still another embodiment of the present invention is a mixture of any herbicide,
fungicide, and insecticide selected form the above groups containing the surfactants of the

present invention.
Coco amphoacetate, lauryl amine oxide, lauryl diemthylbetaine, and coco dimethyl

30  amidopropyl betaine surfactants are considered to be readily biodegradable, mild to skin, eyes,

and aquatic lifc when compared to alkylamine ethoxylate. They are used widely in tear fee
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shampoos for babies. It is expected that the surfactants with the structures of the present

invention can also be made mild.

The surfactants of the present invention can be used as a tank-mix additive or formulated
5 in an in-can formulation. They are suitable in a solid pesticide formulation and, particularly, in a

liquid pesticide formulation.

Other additives can be present in the formulations containing the surfactants of the
present invention. They are defoamer, diluents, compatibility agents, biocides, thickeners, drift
10 control agents, dyes, fragrance, and chealating agents. The use of a compatibility agent is
particularly important if the nitrogen containing surfactant of the present invention is not very
compatible in concentrated pesticide formulations. When using a compatibility agent, it is
advantageous that the compatibility agent is a surfactant which can also enhance the efficacy of

the pesticide. One such a preferred compatibility agent is C6-C12 dimethyamidopropylamine.

15
Unlike many other prior art surfactants, some of the surfactants of the present invention
showed excellent compatibility without any help from a compatibility agent in concentrated
aqueous glyphosate systems.
20 The use concentration of the surfactant of the present invention in a in-can pesticide

formulations may be from about 0.005% to about 20% , preferably about 0.05 to about 15%, and
more preferably about 0.5 to about 10% in % active basis. The use concentration of the
surfactant of the present invention in a tank mix pesticide spray solution may be from about
0.001% to about 5% , preferably about 0.01 to about 2%, and more preferably about 0.1 to about

25 1% (in % active surfactant basis).

The surfactants of the invention may also be used with other surfactants such as
alkylamine alkoxylate and their quaternary, anionic surfactant such as sulfate and sulfonate from
alcohol and alkoxylated alcohol, phosphate ester and ecthoxylated phosphate ester, nonionic

30  surfactant such as alcohol alkoxylate and alkyl (C6-C18) polyglucoside, and silicone surfactant.
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It is understood that a primary advantage of any of the surfactants mentioned above that
are included in the invention is that the surfactant may be the only surfactant employed in the

formulation.

It might also be the case that there is a synergy between the surfactants of the present
invention and one or more other surfactants that renders the combination of surfactants more

effective than either surfactant when used alone.

In the case that another surfactant is used together with the surfactants of the present
invention, it is advantageous that the mixture of the surfactants have low aquatic toxicity and low
irritation profiles. Employing the surfactants with low aquatic toxicity and low irritation profiles
of the present invention in the formulation can reduce the total toxicity of a blend while keeping
the efficacy more or less the same even if a not-so favorable surfactant in terms of the aquatic

toxicity and irritation profiles is used in the blend.

The following non-limiting examples are presented to further illustrate and explain the

present invention.

Example 1

Five glyphosate samples with various surfactants were sprayed on morningglory (IPOHE,
a broad leaf week) and wheat (TRIAV, a narrow leaf grass) in a green house setting. The

surfactants are designated in Table 1.

Table 1. Studied glyphosate formulations using various surfactants

Sample | Description Glyph : surf ratio
A Glyphosate with Mono sodium lauryl iminodipropionate 3:1

B Glyphosate with Coco diamine trimethyl betaines 6.7:1

C Glyphosate with Tallowamine 15EO 3:1

D Glyphosate (isopropylamine salt) alone without surfactant

21
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The glyphosate rates of the spray solutions were 186, 372, and 743 g ac/ha (gram acid
equivalent per hectare). The glyphosate to surfactant ratio was fixed at 3:1 except for sample B
(coco diamine trimethyl betaines) which had a ratio of 6.7. Higher ratio means lower surfactant
concentration. A ratio of 6.7 means the sample, at the same glyphosate concentration, has 2.2

5  times less surfactant than a sample with a ratio of 3.

Sample E served as a negative control, since it contained only glyphosate without added
surfactant. Sample C served as a positive control since it is well known that tallowamine-15EQ is
an excellent surfactant to enhance glyphosate efficacy.

10

% Control ratings were conducted by an experienced person at 7, 14, 21, and 29 days

after treatment (DAT). Digital pictures were also taken at the time of rating. Each % Control

value was an average of 4 replicas.

15  The Mono sodium lauryl iminodipropionate of Sample A has the following nominal structure

which can be obtained by reacting alkylamine with acrylic acid then neutralized with a base

(NaOH).

/CHQCHQ—COO Na
R-N

\
CH,CH,—COOH

20
The Cocodiamine trimethyl betaines of Sample B has the following nominal structure which can

be obtained by reacting N,N’N’-trimethyl cocodiamine with sodium monochloroacetate (SMCA):

0O
O
25 O
NGRS
i ' N—CH,
Coco |\/\/
CH3 CH3 H, CH3

(i) (ii) (iii)
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Where R = coco.

The Cocodiamine trimethyl betaines showed good adjuvancy for glyphosate even at very low use

rate, and also speeded up glyphosate activity, as indicated in the following result.

Results are shown in Table 2.
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99 D W 186 28 60 80 58

WO 2011/026800

A3 W 372 63 84 92 95 B 6.7

Table 2. Bioefficacy result of example 1.

PCT/EP2010/062601

Glyphosate : Glyph rate,|% Control | % Control |% Control | % Control
Label | surfactant |Species| gae/h 7DAT 14DAT | 21DAT | 29DAT
A 3 MG 186 60 73 81 55
B 6.7 MG 186 89 96 97 97
C 3 MG 186 91 97 98 99
D MG 186 55 68 79 68
A 3 MG 372 63 74 86 78
B 6.7 MG 372 84 90 91 90
C 3 MG 372 79 86 93 89
D MG 372 86 89 95 93
A 3 MG 743 83 93 96 97
B 6.7 MG 743 93 98 98 99
C 3 MG 743 98 99 99 99
D MG 743 83 90 94 91
A 3 WT 186 48 86 91 93
B 6.7 WT 186 91 99 100 100
C 3 WT 186 89 96 98 99
D WT 186 28 60 80 58
A 3 WT 372 63 84 92 95
B 6.7 WT 372 93 98 100 100
C 3 WT 372 93 100 100 100
D WT 372 58 85 89 89
A 3 WT 743 92 100 100 100
B 6.7 WT 743 96 100 100 100
C 3 WT 743 97 100 100 100
D WT 743 84 94 98 98

The results are plotted in the following graphs.
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Wheat Control A Wheat Control 743 g ae/ ha 7DAT14DAT 0 21DAT 0 29DAT A
WO 2011/ 026800PCT/ EP2010/ 062601 It can be seen fromthe above results
t hat for wogouaneghant, a gi ven gl yphosate to surfact anPCrarza@omasmdon gi ven
gl yphosate rate there will be an enbodi nent of the invention having at

| east as high a % control as glyphosate alone. 5 Exanple 2. Three
concentrated gl yphosate sanples were studied and are shown in Table 3.
10Tabl e. 3 Studied gl yphosate fornul ati ons using various surfactants Label
Description Ayph : surf ratio A Roundup Oiginal (with tall owam ne-15EQ)

3:1 B dyphosate alone w thout surfactant
It can be seen from the above results that for a given plant, a given glyphosate to

surfactant ratio and a given glyphosate rate there will be an embodiment of the invention having

at least as high a % control as glyphosate alone.

5
Example 2.
Three concentrated glyphosate samples were studied and are shown in Table 3.
10 Table. 3 Studied glyphosate formulations using various surfactants
Label | Description Glyph : surf ratio
A Roundup Original (with tallowamine-15EQO) 3:1
B Glyphosate alone without surfactant
C Glyphosate with tallow diamine trimethyl di-betaine 13:1

The concentrated glyphosate samples were diluted to two glyphosate rates and sprayed in
a green house so that the final glyphosate rates of the spray solutions were 489 and 978 g ae/H.
Three samples at two rates equals six treatments that were sprayed on each of two species,
15  morningglory (IPOHE, a broad leaf week) and winter wheat (TRZAW, a narrow leaf grass) .
Two rates were employed, 978 g ac/H, and 16 — 30 at 489 g ac/ha.

The glyphosate to surfactant ratio was fixed at 3:1 except for sample C (tallow trimethyl
di-betaine) which had a ratio of 13:1. Higher ratio means lower surfactant concentration. A ratio
20 of 13:1 means the sample, at the same glyphosate concentration, has 4.3 times less surfactant

than a sample with a ratio of 3:1.

Sample A (glyphosate with added tallowamine-15EQ) served as a positive control.
Sample B containing only glyphosate without added surfactant served as a negative control.
25
The tallow diamine trimethyl di-betaine of Sample C was a 30% active material in water

(with some NaCl) and its nominal structure is shown in the following:
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Roundup O'i gi nal d yphosat e al oneTal | ow di am ne trinmethyl di-betaine WO
2011/ 026800PCT/ EP2010/ 062601 28DAT Wheat % Control Roundup
Ori gi nal Gvpphogasseoal oneTal | ow di am ne trinet hyl di-bet CmEPRA10OSOLEe Seen
that tallow diam ne trinethyl di-betaine enhanced gl yphosate bi oefficacy
even at very lowrate. 5 Exanple 3. d yphosate fornul ati on contai ni ng
ol eyl anphopol ycarboxy glycinate (Na salt) was conpared in a green house
trial with glyphosate formul ati on containing tall owam ne-10E0 (as positive
control) and gl yphosate alone in terns of % Control. Three gl yphosate rates
were used, 930 g 10ae/ ha, 465 gae/ ha, and 233 g ae/ha. The nom nal
structure in A eyl anphopol ycar boxygl yci nate (30% active, 10% NaCl, 60% H20)
is shown in the follow ng: CH2CH2-000 Na R - N CH2CH2- COOH The results are
plotted in the follow ng figures. Mrningglory Control 28DAT G yphosate :
surfactant = 4:1 A eyl anphopol ycar boxyTal | owam ne- 10EOG yphosat e al one
glycinate, Na salt

28DAT Wheat %Control

100 | @978gaeha 489 g ae/ha |

Glyphosate : tallowamine-
15E0=3:1

90 -

80 -

70

Glyphosate : di-betaine =13 : 1
60

50

40 -

30 -

20 -

10 -

Roundup Original Glyphosate alone Tallow diamine trimethyl di-betaine

It can be seen that tallow diamine trimethyl di-betaine enhanced glyphosate bioefficacy even at

very low rate.

Example 3.

Glyphosate formulation containing oleylamphopolycarboxy glycinate (Na salt) was compared in
a green house trial with glyphosate formulation containing tallowamine-10EOQ (as positive
control) and glyphosate alone in terms of % Control. Three glyphosate rates were used, 930 g

10 ae/ha, 465 gac/ha, and 233 g ae/ha.

The nominal structure in Oleylamphopolycarboxyglycinate (30% active, 10% NaCl, 60% H20)

is shown in the
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Arnmoteric CL8Mono Na | auryl Tal | owam ne- 15E0 G yphosate (I PA salt) Tall ow

di am ne i mi nodi propi onat eal onetri net hyl di-betaine 5 Exanple 5.

Cocoam newOR01etsdne was conpared in the sane trial w PoTERRIIOWRSINe- 15E0
as the positive control and the surfactant-free sanple as negative control
in glyphosate formul ati ons. d yphosate 10to surfactant ratio was 3 : 1. The
nom nal structure in Ethoxyl ayed cocoam ne (6EO) betaine is showed in the
followi ng: WO 2011/ 026800PCT/ EP2010/ 062601 (CH2CH20)3 H / Coco- 1\ 1+ -

Cro- 0093 D 1{SHRELHR0) 1y bhalIR @Stk bisHIPEhe kAl ridukat e of 168 g ael ha,

gl yphosate fornul ati ons contai ni ng cocoam ne- 6 etai ne and

tal | owam ne- 15E0 both gave excellent control to wheat while gl yphosate

sanpl e \wi t Lans i . .ol . Thi n n from
the t o5 AT AEbER b AVCEs Bty TR TR R and W in S RpiRed 5

10Tal | owmtihnd€eodbROCOL oatriatgi6 Efid behaicnealzxampheNH.Thi s exanpl e shows the
advant age of the surfactants of the present invention over those of
the prior art in high |load gl yphosate (amoni um and pot assi um sal ts)

f ormul at i onsCHIME2A66N4di ed sanpl es and results are showed in the follow ng
table. WD 2011/ 026800PCT/ EP2010/ 062601 Table 5. Conmpatibility study
of som&os¢—NHe& surfactants of the present invention and surfactants of
prior art. #1

Nominal structures for Mono sodium lauryl iminodipropinate and tallow diamine trimethyl di-

betaine can be found in Examples 1 and 2, respectively.

Morningglory Control 28DAT

| E186 g/IHA E372gHA [I744 g/HA |

90 - §

§ N

§ N
-

&& s& SRRRRRRR s& &&
ri M ine- iami

3
2

10
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K- gl yphosat e

PCT/EP2010/062601

25.8 31.2 Water 61.4

#2 #3 #4 #5 #6 #7 #8 D - NH4-gl yphosate 32.3 32.2 28.6 23.4
WO 2011/026800

40.4 33.2

Wheat Control 28DAT

|E1186 g/HA 372 g/HA 0744 g/HA|

—
=

T

amine-15EO0 G

A\

oteric CL8

T T T
00000000000
0000000000

2

Cocoamine-6EO betaine was compared in the same trial with tallowamine-15EQ as the positive

1
Example 5.

ate formulations. Glyphosate

control and the surfactant-free sample as negative control in glyphos

10  to surfactant ratio was 3 : 1.

The nominal structure in Ethoxylayed cocoamine (6EO) betaine is showed in the following:
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55.1 61.4 57.8 62.4 74.3 72.8 68 Coco anphopol ycarboxy glycinate 6.3 4.5
Cocoi m nopr opi onat e 6.4 9 Mono sodi um C12 i m nodi propionic (active
conpound W0 2Devizpgeat 160C) PCT/EP2010/062601

(/CHQCHQO)g H
COco—N\+ — CH,—COO"
(CH,CH,0); H

The result showed that at a rate of 168 g ae/ha, glyphosate formulations containing cocoamine-
6EO betaine and tallowamine-15EO both gave excellent control to wheat while glyphosate
sample without surfactant didn’t give much control. This can be seen from the following picture

5  taken at 21DAT.

Picture Taken at 21 DAT

10 Tallowamine-15EO Cocoamine-6EQ betaine

Example 6.

This example shows the advantage of the surfactants of the present invention over those
of the prior art in high load glyphosate (ammonium and potassium salts) formulations. The

15  studied samples and results are showed in the following table.
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9 Sodi um Laur oanphoacetate (active conmpound in M nanol L32) 2.3 1.4
Di sodi um Cocoanphodi acetate (active conpound in Mranol C2M conc)
0. 8 Appeaweanoa/ 28 C C ear PCT/EP2010/062601

Table 5. Compatibility study of some of the surfactants of the present invention and

surfactants of prior art.

#1 #2 #3 #4 #5 #6 #7 #8

Di-NH4-glyphosate 32.3 322 28.6 | 234
K-glyphosate 404 332 258 | 31.2
Water 614 | 551 | 614 | 578 | 624 | 743 | 728 | 68
Cocoamphopolycarboxy

glycinate 6.3 4.5

Cocoiminopropionate 6.4 9

Mono sodium C12
iminodipropionic (active
compound in Deriphat 160C) 9
Sodium Lauroamphoacectate
(active compound in Minanol L-
32) 23 14
Disodium Cocoamphodiacetate
(active compound in Miranol
C2M conc) 0.8

Appearance @ 25 C Clear | Clear | Clear | Clear | Clear | Hazy | Hazy | Hazy

5
The chemical structures of Cocoamphopolycarboxyglycinate are shown in the following:
CH,COONa
/
Coco —N — CHQCHQCHQ -N
\ \
CH,COONa CH,COONa
10
15
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Clear Clear Cear Cear Hazy Hazy Hazy The chem cal structures of
Cocoanphopol ycar boxygl yci nate are shown in the follow ng: CH2COONa / Coco
-N - CH2CGM2CHIR/026800\ CH2COONaCH2COONa WD 2011/ 026800 PCPCERPRMLO//0OB260 1
Cocoi m nopropi onate: CH2CH2-COONa / Coco -N - CH2CH2CH2 - N\ \

CH2CH2- COONa CH2CH2- COONa Mono sodi um C12 i m nodi propi onate: CH2CH2- COONa /
R-N\ CH2CH2- COOH 5

Cocoiminopropionate:
CHQCHQ—COONa
/
Coco —N — CHQCHQCHQ -N
\ \

CHQCHQ_COONa CHQCHQ—COONa

Mono sodium C12 iminodipropionate:

CHQCHQ—COONa

=
|
/2\

CH,CH,—COOH

#1 to #5 represent the present invention while #6 - #8 represent the prior art. A hazy appearance

indicates lack of compatability.

Example 7.
This example shows that an incompatible surfactant of the present invention can be made
10 compatible with the addition of a small amount of a compatibility agent, C6-C9

dimethyamidopropylamine. The studied samples and results are shown in the following table.

15

20
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#1 to #5 represent the present

art.

can be made 10conpatible with the addition of a snal
C6- C9 di nmet hyam dopr opyl am ne.
results are shown in the follow ng table.

conpati bility agent,

2011/ 026800PCT/ EP2010/ 062601

10

15

#1 #2

I nvention while #6 - #8 represent the prior
A hazy appearance indicates |ack of conpatability. Exanple 7.
Thi s exampbDeoslae®d0t hat an i nconpati bl e surfactant of tRETHEPeE®MO6260Nventi on

15 20 WO

anount of a
The studi ed sanpl es and

Table 6. Effect of conpatibility agent
on the sol U%Blb%}’Efféctlb’?E'&nﬁa@i@nH% e%%ly{he smuﬂfmly P BhO & dgurh hugAncent rat ed
K- gl yphosate fornul ation K-

29.6 %mxoémrqmmm%a@nagtedfd%glyal@swzfearrrmﬂ%oner| phat 160C 0. 38% 0. 38%

| yphosate 29.6 % 29.6 % 29.6 %

#1 #2 #3 #4
K-glyphosate 29.6 % 29.6 % 29.6 % 29.6 %
Water 70.02 % | 69.65 % 69.65 % 44.1 %
Deriphat 160C 0.38 % 0.38 % 0.38 % 243 %
C6-9 037 % 2%
dimethylamidopropylamine
Sodium hydroxide 037 %
Appearance at 25 °C Hazy Clear Hazy Clear

In this example, Deriphat 160C™ (30% Mono sodium lauryl iminodiproprinate in water

manufactured by Cognis Co.) could not be dissolved in 29.6% K-glyphosate (aq.) if the
concentration of Deriphat 160C was > 0.38% (#1 in the table). With the addition 0f 0.37% C6-9

dimethylamidopropylamine, the hazy formulation became a clear solution (#2). #3 showed that

pH cffect is not the main reason for the dissolution of the insoluble species in K-glyphosate

formulation. This concentration of surfactant in #1 was much too low to offer any benefit to

glyphosate efficacy. In order for a surfactant to offer consistent benefit to glyphosate efficacy,

the surfactant concentration typically has to be about greater than 7%. However, more than

24.3% Deriphat could be dissolved in the 29.6% K-glyphosate (aq.) if 2% C6-C9

dimethyamidopropylamine was added as the compatibility agent (#4).
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0. 38% 24. 3% C6-9 di net hyl am dopropyl am ne 0.37% 2% Sodi um hydr oxi de
0.37 % Appearance at 25 C Hazy Cear Hazy Clear |In this exanple, Deriphat
160C (309wbtno/@ekddum | auryl i m nodi proprinate in water PEFEPaI1QO6260Ed by
Cognis Co.) could not be dissolved in 29.6% K-gl yphosate (aq.) if the
concentration of Deriphat 160C was > 0.38% (#1 in the table). Wth the
addition of 0.37% C6-9 di net hyl am dopr opyl am ne, the hazy formul ation
becane a clear solution (#2). #3 showed that pH effect is not the main
reason wWogaishe di ssolution of the insoluble species in K-glyphosate
formul ation. This concentration of surfactant in #1 was nuch too low to
of fer any benefit to 10gl yphosate efficacy. In order for a surfactant to
of fer conki é{l@ﬁﬁw%@ﬁ@mcm&m@ eifisaoseftagrigpifyrelfesmulatinns sompragingsticast one

concentrati ]ﬁlﬂ% I??qﬂ] 9 nore than
24. 3% Der i p té%tg{a?gé h])é | sso \O/Jggo %@gg& %?&H “}z@&"?‘gw%%%ﬁ I f 2%

C6- C9 di net hymlgmdcxprta)mylgamfamnwh&maagjﬁé@hsametdfdlec’rbﬁmﬁmlglfuﬂqtlbyalggam‘s XN#4). 15
VIO 20117 02680 PP PRI A RIS, N-CH,COO M, N-CH,CH,COOM', or an amine

oxide functionality.

2. The method of claim 1 wherein said nitrogen containing surfactant is of the following

10 general structure:

Y X
\

/
R— (OA)n — [ N-B ], = N [- CH,— COOR];
/ \
[R1O0C - H,CJ, V4

where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group; A =
C1 — C3 linear or branched alkylene; m =0 — 10; B = C2 - C6 alkylene; p=0—-5;r=0-1;t

15 =0 — I; R is nothing, hydrogen or CH3 and the whole molecule has a chloride as the counter
ion for each hydrogen or CH3 when R; is hydrogen or CH3; X and Y independently are
nothing (or a pair electron), H (hydrogen), CH3 (methyl), a polyalkoxide group with 1 to 20
alkoxide units, CH,COO, CH,COO'M" or CH,CH,COO'M" where M is H, Na, K, Li, NH4,
monoethanolamine, dicthanolamine, tricthanolamine, isopropylamine, dimethyamine, or

20 dimethylamidopropylamine (DMAPA); Z is H (hydrogen), C1 - C18 linear or branched,
saturated or unsaturated alkyl group, a polyalkoxide group with 1 to 20 alkoxide units,
CH,COO, CH,COOM " or CH,CH,COO'M" where M is H, Na, K, Li, NH4,
monoethanolamine, dicthanolamine, tricthanolamine, isopropylamine, dimethylamine, or
dimethylamidopropylamine (DMAPA); with the provisos that (1) the said surfactant has at

25 least one N—-CH,COO, N— CH,COO'M", or N-CH,CH,COOM " group where M is H, Na, K,
Li, NH4, monoecthanolamine, dicthanolamine, tricthanolamine, isopropylamine,
dimethylamine, or dimethylamidopropylamine (DMAPA) and (2) whenm=p=0and t=1,

X and Z are not a methyl group at the same time.
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W claim 1. A nethod of enhancing the efficacy of agricultural

formul ati ons conprising at |east one agricultural active, said nethod
conpri si yoaddingoo said formul ati on at | east one nitr@gErErPeanieioni ng
surfactant having at |east one of the follow ng functional groups: N+

5- CH2C00-, N+ -CH2COOCH3, N-CH2C00- M+, N-CH2CH2C00-1\4+, or an am ne oxide
functionality. 2. The nethod of claim1 wherein said nitrogen
containing surfactant is of the follow ng 10general structure: YX\/ R
(OAAm-[NB ]p -N[- CH2- COORdt /\ [R100C - H2ClrZ where Ris C6 - C22

| i near or branched, saturated or non-saturated hydrocarbon group; A =0 -
C3 | i near3.ofhprgthodedclaink g Ivédwecin mis>@. 10; B = C2 - C6 al kylene; p = 0 - 5;
rr=0-1; t 15= 0 - 1; Rl is nothing, hydrogen or CH3 and the whole

nol ecul e has a chloride as the counter ion for each hydrogen or CH3 when R1
i s hydr ogenTae nfeHidd oXclaiml 2 Wherndeperidenty ¥ zareethdt hi ng (or a pair el ectron),
H (hydrogen), CH3 (nethyl), a polyal koxide group with 1 to 20 al koxi de

uni s, CH2C00, CH2C00-1\4+ or CH2CH2C0O0-1\4+ where Mis H, Na, K, Li, NH4,
nonoet hamol at ARthodiogtiRaRohaktdier =0 i £bharal.am ne, i sopropyl ani ne,

di met hyam ne, or 20di nmet hyl am dopr opyl am ne (DVAPA); Z is H (hydrogen), d

- C18 linear or branched, saturated or unsaturated al kyl group, a

pol yal koxj d it Lkpxi i . -1\ 4+ or

20, X% 05 9538 o ks Pl PP, By D R RO

di et hanol am ne, triethanol am ne, isopropylam ne, dinethylam ne, or

di net hyl am ropyl,am ne PA): w th e ovisos that (1) the said
sulBact ant AAETEbSaF EE ST brochos CRABIOG00- T\ 4 of N CHOGHBO00- 11 4+
group where Mis H, Na, K Li, NH4, nonoet hanol am ne, di ethanol am ne,

tri et hanol am ne, isopropyl am ne, dinethylam ne, or dinethylam dopropyl am ne
( DMAPA) ahd Theometlied 9f ghatn g vehgreamy, o, ard 7 areypolyigbkoxidggeounst a net hyl group at

the same tinme. WO 2011/ 026800PCT/ EP2010/ 062601 3. The nethod of
claim2 wherein mis > 0. 4. The nmethod of claim2 wherein p> 0, x =
y = z = nfet AE mebhod of claim&whdtm xygt dnoldz ¢ pelyethpheeonflerggoupsr = 0, t = 0, m =
O. 6. The nethod of claim5 wherein p = 0 and the agricul tural

actléve conprises glyphosate. 107. The method of claim5 wherein p =1, B i
C3 al kyl . 18 Thd hrthyatofedined vleadinmnhd tovaeiudibar ¥f etifyled dkide @b R@kdabdr Kaxizde
groups. 9. The nethod of clainB wherein x, y, and z are pol yet hyl eneoxi de
groups. 15 tpd thegerigdurdactsr compripaselXihesds n t he total nunber of ethyl ene
oxide group is greater than 2 and the agricultural active conprises

gl yphosat e.
11. The method of claim 1 wherein said agricultural active comprises glyphosate, 2,4-D,

(7]

20 dicamba, glufosinate, atrazine, or a mixture thereof.

12. The method of claim 1 wherein said agricultural formulation is a herbicide, fungicide, or

insecticide formulation.

25 13. The method of claim 1wherein said surfactant is substantially the only surfactant when

used in the agricultural formulations.
14. The method of claim 1 wherein said surfactant is used in agricultural formulations

together with another surfactant comprising an alkyl dimethyl amidopropylamine

30 wherein the alkyl group is selected from one or more of C5 to C12.
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11. The method of claim 1l wherein said agricultural active conprises

gl yphosate, 2,4-D, 20dicanba, glufosinate, atrazine, or a m xture thereof.
12. The meOhod/6800l ai m 1 wherein said agricul tural forROT&PRE0/062080
her bi ci de, fungicide, or insecticide formulation. 2513. The nethod of claim
| wherein said surfactant is substantially the only surfactant when used in
the agricultural fornulations. 14. The method of claim1l wherein said
surfactant is used in agricultural formulations together w th another
surfactant conprising an alkyl dinmethyl am dopropyl am ne 30wherein the

al kyl group is selected fromone or nore of C5 to Cl2. WO

2011/ 026800PEK Bpthod of demsd Whesin spiknifregdnogniginied sirfretaniviveaf dhafolawing
nltrogen co rfactant is of the follow ng general structure: Y X
\/ R - %%ﬁ&@ﬁ% 1.\ OZ 5Were Ris G - C2 linear or
branched saturated or non saturated hydrocarbon group; B = C - C6 al kyl;

p=0-5r=0- 1;1t 0- 1; X, Y, ang,Z independently are CH3
(methyl) or a ponaIkOX|de group \with 1 tp 20 al koxide units; with the
provi sos that (1) the said sukfaﬁQagg | east one am ne oxi de group
and (2) when p =0 and t = X % re hot a nethyl group at the sane

time. 10 16. The nethod of claimAd5 wherej,n p> 0. 17. The nethod of claim
16 wherein p = 0 and X and Z' aré€ ethyl eneoxide groups with 1 - 20 EO
units. 18. The nmethod of claim 17 wherein the nunber of the ethyl eneoxide
grofips i sWhere Rl (HO- GR2 tiscar dBbraiithed matunaed af nonksatuntd@hydieraghon dréwe; B =

agricult I | ati on ise. h de. 0. . The thod. of c
wher ei n té\‘g ﬁ’jé 1IHe Ocofrf} @pi Q/pﬁ g % l?ﬂeé’eﬂ‘éegﬁﬁﬁreo?ﬁ }t‘Pil)_L
wher ei n sgiad, alll{cﬁil%%-r&gﬂgﬁﬁ Nk ﬁkéila&ﬁrﬁﬂt witB t&fpr&xl‘l%sftﬁkit'(%%élgm&ener al

structure: 2011/ PCT/ EP2010/ 062601 owyX /// N- (B- N-
Yp B - N Jurfagippthagaidrest one amine oxide group and (2) whenp=0and t=1, X and Z’ are not

a methyl group at the same time.

10
16. The method of claim 15 wherein p > 0.
17. The method of claim 16 wherein p =0 and X’ and Z’ are cthyleneoxide groups with 1 —
20 EO units.
15
18. The method of claim 17 wherein the number of the ethylencoxide groups is 3 — 15 EO
units.
19. The method of claim 18 wherein the agricultural formulations comprise herbicide.
20

20. The method of claim 19 wherein the herbicide comprises glyphosate.

21. The method of claim 1 wherein said nitrogen-containing surfactant is of the following

general structure:
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\\ [R1O0OC - H2ClrZ" where Ris C6 - C22 linear or branched, saturated or
non-sat urated hydrocarbon group; B =C2 - C6 alkylene; p=0-5;, r = 0- 1,
t = 0- 1;W0R0s/B680CH2C00, or CH2CH2COH, R1 is not hi ng, hydragenons26CH3 and

t he whol e nol ecule has a chloride as the counter ion for each 5hydrogen or
CH3 when Rl is hydrogen or CH3; X, Y and Z" independently are nothing (or a
pair electron), H (hydrogen), CH3 (nethyl), a polyal koxide group with 1 to
20 al koxi de units, CH2C00, CH2C00-1\4+ or CH2CH2C00-1\4+ where Mis H, Na,
K, Li, NH4, nonoet hanol am ne, diethanol am ne, triethanol am ne,

i sopropyl am ne, di nethyam ne, or dlnethylanldopropylanlne (DVAPA); Zis
(hydrogen), d - C18 lin ar“%r nched, 103aturated or unsaturated al ky

group, a pol yal koxi de_gr al koxi |ts CH2C00,

CH2000- 1\ 4+ or CH2CH2R06- LL@4\’\({5\% e)P%] zg &faa&ﬁjﬁlm NH4,

nonoet hanol am ne, di et hapglsi ngy, ﬁl’l et h@nol anmi ne, isopr opyI am ne,

di net hyl am ne, or di net hyl am dopropyl am ne (DVAPA); with the provisos that
(1) the said surfactant has at | east one N-CH2CO0, N CH2COO- 1\ 4+, or

N CH2CH2 \ op m ne,

di et hano%’?lh 1aleeﬁllstéflf)lr et Eano‘%g%r %%halleg‘ osgrh%%e*(am&o%tg o yne%@%?n&)&\%q &341’ L

di et hyl a@it d@erabipydranp ﬁé){DWPO\} lare 0 (2), Wiiseth, QH A @ ot CtHz@Hl;OHXRalmd Z" are

t | kyl . t ot t 22. Th t hod
o ol af m iy i o CHeuithe pi¥lsHucahe B o HafRar mouStiedrahiag
whegei n thydrdaen 44 CHTR@ARY Radafo ;@h@t THZ3XWRemgizn iRidpsndedtiEhioaing @pd X and

Z" are et hxyI eneoxi de groups and the agri cultural fornulations conpri se

gl yphosatRair getrorh & (hy é@ﬁf CH emethdd adtebradionids greppcsith | £p2Galkgpide s, The
net hodof @4*6@@?2%%@@?\?“0% HQCO(%M w erﬁw i %aagdl%@\l] pdependent ly are

CH3 (et hy koxiI dé group wit é units and the
agri cul t unahoctlanoaiatel, dua&lammmmesme@layqdhmmat 1eopr512y'llamfﬁh;ad1muﬁ1fyanmamr of claim

1 wherein,th ri,cul t ral e i sat nd Na i.on

concent r afl F]Sﬁ’yf ioRIoRy, ?Iﬁlnﬁw t‘Z ?%r( ir@ @H&ab‘?fg&”cﬁ%‘i The

met pod Ofsaﬁirﬁhdfbrhﬂéﬁl@fa@ddrhﬂ%algﬁ)@l ip ?ﬁﬁoyﬁ@@gr@hﬁ"wﬂﬁ 1&5!20@%@131& uhBs,0f the
fol |l ow ng ]%eneral structure: /[ R C- NH- (B-N- )p B-N->O

1.\ O Z CHEEQReF OO M a5 CH@@CIQQ]%W@FG’ Mriz ke Ned< IslaNWat ed or
t = 0- 1;
non Sa urﬁglﬁ%tﬂﬁ}{gl B‘ﬁ‘%r 99 91’1191’6 lﬁe aﬁ@amm@%@ % :hgle)cﬂmeth laFr)m?e of

t ependen y are or yal koxi de
gr oup Wi tdlmttlnytarrﬁd)ombmdmmde (IDMIAPSY); wnh Ithetmelexrsahatib)stht bead SI(ria)ctamhmssaal d

1 X andept s cHEGP0L OIS My b e Bl Ve FRE i TR R AnERE © =

15 Li, NH4, monocthanolamine, diethanolamlne, tricthanolamine, isopropylamine,

H
I

dimethylamine, or dimethylamidopropylamine (DMAPA) and (2) whenp=0andt=1,X
and Z” are not a alkyl group or a hydroxyalkyl group at the same time.

22. The method of claim 21 wherein p is equal to or > 0.

20
23. The method of claim 22 wherein t = 1.
24. The methodof claim 23 wherein B is C2 ethylene and X and Z” are ethxyleneoxide
groups and the agricultural formulations comprise glyphosate.
25

25. The methodof claim 24 wherein B is C3 — C6 alkyl.
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29. The nethod of claim28 wherein p > 0. 30. The nethod of claim 28
wherein when p =1 -3, X, Y, and Z' independently are CH3 20(nethyl) or a
pol yal koxwoeograegeowi th 12 to 20 al koxi de units. PC3/EP2010®6260t hod of

claim 28 wherein the agricultural fornulations conprise glyphosate.

32. The nethod of claim28 wherein p = 0 and X and Z' are ethoxyl eneoxi de

groups with 1 25- 20 EO units. WD 2011/ 026800PCT/ EP2010/ 062601 33.

An agricultural fornulation conprising at |east one agricultural active,

and at | eﬁ?*l’h@ﬁfeth%ﬁbf@lﬂﬁﬁﬂ &E’é?&ﬁ'wﬁieﬂ% éPLf3a§Zt %ﬂt arRif Z’tlﬂﬁepfeﬁ’élénﬁyz\ﬂafégjﬂge”er al
structure: Y X [ B ] where R i5s

| i near or b(mﬁbﬂédras@lwk@ztlé@jgr@np W@th-léz’,a@ Y ake@dhymtwéﬁmrlguw& B = CZ -

C6 al kyl ; =0- 1, X, Y, and Z' independently are
CH3 (net hyI )fonél?dag(éso‘fonéqusggyégoﬁr oup with 1 to 20 al koxi de units; with the

provi sos t hat (1) the said surfactant has 10 at | east one am ne oxi de group

ta .n ﬁé( ?) %ﬁ@? élfff«?cgaaf of %%m le\alg?fewaﬁd%ﬁjﬁl@@fgk %?13? lsasﬁm Hﬂwéat? gﬂdgﬁﬂgyﬁéglil? 2, >are
2,4-D, dl&ﬁgé}ﬁnau&{ 1188 k@ bR phRblcaBinBati Rt i8> 00X8H4r e thereof. 15

28. The method of claim 1 wherein said nitrogen-containing surfactant is of the following

general structure:

O Y’ X’
1 / /
R-C-NH-(B-N-),B-N->0;
\
O VA
10
where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group; B =
C2 - C6 alkylene; p=0-5;r=0-1;t=0-1; X, Y’, and Z’ independently are CH3
(methyl) or a polyalkoxide group with 1 to 20 alkoxide units; with the provisos that (1) the
said surfactant has at least one amide oxide group; and (2) whenp=0,andt=1, X’ and Z’
15 are not a C1-C4 alkyl group at the same time.
29 The method of claim 28 wherein p > 0.
30. The method of claim 28 wherein when p=1-3, X’, Y’, and Z’ independently are CH3
20 (methyl) or a polyalkoxide group with 12 to 20 alkoxide units.

31. The method of claim 28 wherein the agricultural formulations comprise glyphosate.

32. The method of claim 28 wherein p = 0 and X’ and Z’ are ethoxyleneoxide groups with 1
25 —20 EO units.
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15

WO 2011/026800 PCT/EP2010/062601

33. An agricultural formulation comprising at least one agricultural active, and at least one

nitrogen containing surfactant of the following general structure:

Y’ X’
\ /
R-[N-B],-N =0,
d \

O, 7’

where R is C6 — C22 linear or branched, saturated or non-saturated hydrocarbon group; B = C2 —
C6 alkyl; p=0-5;r=0-1;t=0-1; X", Y’, and Z’ independently are CH3 (methyl) or a
polyalkoxide group with 1 to 20 alkoxide units; with the provisos that (1) the said surfactant has
at least one amine oxide group and (2) whenp=0and t= 1, X’ and Z’ are not a methyl group at
the same time, and wherein said at least one agricultural active is glyphosate, 2,4-D, dicamba,

glufosinate, atrazine, or a mixture thereof.
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