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ALKOXYLATED ALKYLAMINE QUATERNARY
SURFACTANTS FOR GLYPHOSATE

FIRLD OF THE INVENTION
The prosent igvention ralstea to glyphosats formulations comprising alkoxylated
alkylemine quatemary surfactants having improved herbicidal activity,

BACKGROUND OF THE INVENTION .

. N-phosphonomethyiglycias, otherwise known as glyphosate, is well known in the ait &
an effective post-amergent folier applied herbicide, Glyphosste is an organie compound with
three acldic groups, and in its acid form is relatively insoluble in water, Glyphosmate is, therefore,
normally formulated and applied ns a wator-soluble salt. Although monobasic, dibasic and
tribasic salts of glyphosate can bo made, it has gencrally been preferred to formulate and apply
alyphosate, In the form of a monobusic salt, for example es 8 mono-isoprupylaming, mano-
potasshin or mono- mmonium salt, or a dibssic zalt such as the diammonium salt. Glyphosste
herbicidal formulations are known which effectively comprise 2 mixture of mono-ammonicm
and di-ammoniom aalt, ie., where the molar ratio of ammonium ion o glyphosate anlon in the
formulation is between 1 and 2,

‘When the terms "smmonium®, "moncammonium” and *dismmonium” sre used herein to
Tefer to salts of glyphosate, theee terms apply strictly to inorganio ammonium, {.e., NH;', uniess
the context demands otherwise. Glyphosate rates and concentrations given herein, even whare
tho glyphosaie iy present ag a salt ar salis, are expressed as acid equivalent (z.0.) unless the
coutext demands atherwise.

Por many applications, glyphosate salts require the presence of a snitable surfactaut for
best hexbicidal performance. The smxfuctant can be provided either in the form of a concentrate,
or It can be added by thé end-user to the diluted spray solution. The chojce of surfactant can be
impartant since there are wide variations emong surfactants in their ability to enhance ths
harbinidal efficacy of glyphosats for particnlar applications. .

Uso of & highly concentrated aquecus formulation of glyphosato in the form of a salt
made with the inorganic base arnmonia and potassiom is advantageous. Ammonis and potassium
are readily availsble, low in molecular weights, and relatively solublo in water. Additionally,
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thoy are natural putrients for the growth of plants and other arganizms, The uss of emmonium
and potessium salts of glypbasate for preparing aqueous concentrate formmiations of glyphosate
suitable for killing and controlling woeds and dther plants has, however, boen somewhat Limited
due to difficulties arising from chemical end physical properties of the smmonium and potassium
salts of glyphosate, lack of sultable surfactents for prepacing high-loaded liquid concentrates of
such salts, reduced woed control, and requirement far complex processes for preparing liquid
ammonium and potasshim glyphosats compositions,

Accordingly, it is desirable to develop &n aquecus glyphosate formulation (i) having high
glyphosate a.e, Joading, (ii) containing a suitable herbicidal efficacy anhancing surfuctant that
cam be used for all salts of glyphosate, and (jii) having a optimized concentration at very low
loading level of that mufactant to provide herbicidal effectivensss groater than that of
commercial standard glyphosate salt formulations,

It is, therefore, an objoctive of the preseat invention to provide a storage-stablo, highly
concestrated aquecus formmlstion coniaining glyphosste togethar one or more agriculturally
accuptable surfactanis that enhencs the herbioidal effectivenesy of spplications of the
fotmulation.

It ix & further objective of the present invention to provide a storage-siable, highly
concanrated sueons formmlston conteining glyphosate and ons or more surfactants and baving
a superior lovel of berbicidal effectivensss by comparison with curent commercial standard
glyphosate salt formmistions, .

There i3 e particular need in the art for stable aqueous liquid farmulations comprising a
quatemary ammonium salt surfactant such as, a.g., & dislkoxylated dialkylsmmonium hatide, snd
in perticular for formulations comprising smuonium glyphosste and u dialkoxylated
dinlkylammonium salt surfactant. Such formnlations are known to the xt, but have gancrally
required a significant fraction of a nonionic surfaciant to maintnin stability of the farmmulation.
Additionally, the qusternary smmonium salt in many such formulations comprise the
di(bydroxyethyl)methyl cocoamine, which iz a highly effective

SUMMARY OF THE INVENTION
The present invention relates to glyphosste formmulations having improved stebility and
bioefficncy comprising a5 au adjuvant, at least one alkoxylated alkylemine quatemnary surfactant,
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Thas aforementionad adjuvant can be enployed at low dosage Tetes and is stable in all of the
various salis of glyphosata even st very high concentration.

DETAILBED DESCRIFTION OF THE INVENTION

Glyphoante formulations genoraily require one or more adjuvants in order to boost its
‘bio-efficacy, The amonnt of adjuvant employed is typically & glyphosate acid:adjuvant ratio of
about 3:1 to 5:1 or lower in order to nchisve significant boosting effect. The cost assoolated with
the use of the adjuvants and other edditives in glyphosate formulations can bo elgnificant.
Therefore, there is an ever increasing need to find a more effective and economical adjuvent for
glyphosate.

Glyphosate is an acld with a very limited solubility in water while salts of glyphosaie
have very high solubllity in water. Therefore, glyphosate formulations ususlly employ salts of
glyphosate. Many counterions have been used commercially in glyphosate products. Thay
includs isopropylamine, monoethanolamine, sodium, trimethylsnlfonium, potsssium, and
smmonivm. Accordingly, thare are numernm salts of glyphosate, and many more sofactant
choices used in the formulations, Howover, the use of too many surfactants in a glyphosato
formulation plant can create logistical problems in pasrt doe to the fact that separate storage
vessals are required for each surfactant. This can bo costly, and thus there is 2 need to minimise
tho mumber of surfactants used in a glyphosats formulation plant,

rmnqlﬁammummmﬁmwummmmumg
a.e/l or higher. It is known to skilled in the art that not many biologically useful surfactants can
be incorporsted in glyphoanto formulations without phase separation at the practical loading of
glyrhosato and surfactants, In perticular in the case of potassinm and ammonium salts. One of
the objectives 1s, therafore, to find a highly efficacious surfactant that can be usod at very low
lovels in glyphosate formulations to improve the bioeficacy of glyphosate Where the surfactant
can be formulated into stable liquid concentrate formulations containing glyphossto as the
potassium or ammanivin salis at 470 - 60 g av/1. )

‘The prosent invention meets 1his objective in providing glyphosste formulations baving
improved atability apd bicefficacy comprising, & an adjuvant, at loast one alkoxylated
alkylamine quaternary surfactant. The aforementioned adjuvant can be employed at low dosago
ruics and is stablo in all of the various salts of glyphosate even at very high glyphosate
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conoeatration. In this yegard it has been onexpectedly discovered that a clas of surfactants
exemplified by cocosuzine quaternary surfaotants with 2BO at a uso level 3% (active quat)
enhanced significantly the efficacy of glyphosats formulations in controlling unwantsd woeds, It
was fbund to be more effective than known commeraial products and can be incorporated at very
high loading of up to 600 g 8.0./1 potassiom glyphosste and 470 g a.e/]1 ammnonium glyphosate. .
At much high concentrations as 600 g s.e/1 potassium glyphosate and 470 g a.8./1 ammonium
glyphosate, several of the surfactents veed in carrent connnercial glyphosate products will canse
formulations to phase sepamts, Moreover, cocoamine-2BO quaturnary surfactants are compatible
with ull of the verious salts of glyphosats, aven at very high loeding.

The class of alkoxylated alkylsmine quatemary swrfactant adjuvants according to the
present invention is represented by Genernl Forzmla I, below:

CHy
l
R (C2H40)y (CHaCHO) (CrFLO)H

R (CaHiO) (Cl'la(iHO)- (CaHO):H
~CH,

whereln R is & straight or branched chain, satorated or unsatnrated alkylene group having
from 8 1022 carbon atoms; R is a straight or branchad chain, ssturated or unsahireted alkylene
group having from ] to 4 carbon atoms; and o1’ is an integer of from 0-30, m + m' is sn integer
of from 0 to 30, and z + Z' is an imteger of from 0-30, with the proviso-that o+ z is at least 1
and/orn' + z' is at lonst 0 or 1, and X- is a compatible anion such as methyl sulfite or Cl. In a
prefarred embodiment, the degroe of ethoxylation is st least 1 and up to 30. Altematively, the
terminal wthoxy groups can be end-capped with, for example, a methyl or sthyl group,

A preferred cationfc surfactent iy msthyl bia(2-hydraxyetiryl)coco ammonium chloride.
In otrtain preferred compositions of the invention the cationic surfactant i» methy! bis(2-
hydroxyethyl)oocosmmonium chloride and there is no significant amount of secondary nonjonic
surfactant employed in the formulation. Nonionic mufactants such as polyoxyetbylens alkylether
including polyoxyethylens secondary sicohol having sn average of about 3 to shout 15 moles
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sthrylene oxide at & concantration greater than 5% with a cationics to nonianic ratio Jess than 5.2,
are spocifically excluded fom the foaulations of the present invention.

In another embodiment, the formulation of the invention contatns leas than sbout 0.5% by
weight of other surfeotants; in another embodiment less than about 0.2% by weight of othar
surfactants; in another eambodiment less than about 0.1% other surfactants, and in still snother
embodiment no substantial amounts of other surfactants.

Tho water-soluble conoantrats formulstions of the present invention typically contain an
amount of sfactant from about 0.5% to about 10% by weight in total of one or more
surfictants. Preferably shout 2% to about 3% by weight of surfactant is osed although groster or
lesser amounts may be employed If desired. The emounts and classes of sorfactant used in
compositions of the prosent invention are selected to provids high levels of herbicide] eficacy
and a stabls single-phass homogenous mixinre in the case of a Hquid formulation, The invention
is also applicable to solid formmulationa.

A componition of the invention can optionaily comprise other additives such as
smmonium sulfats, potassium sulfite, potassiom chloride, sodium snlfate, ures, or mixiores
thersof. A contemplated compositicn can optionally include a synergist, quick-bum additive,
bumeciant, co-herbicide, dye, pigmant, corrosion inhibitor, thickener, dispersing agent, caloium
saquestrant, dafoamer, antifreeze, pour-point depressant, or mixture thereof. Preforably, additives
used in compositions of the present invention possess sufficlent solubility or disperxibility in n
concentratod aqueons glyphossts solution to allow desired concentrations to be atimined,

‘Where a co-herblclde i3 included in the formmlation, it is prefarred that the co-
harbicide be water-soluble, Hxamples of suitable co-herbicides are the salts of sulfonyiurea,
glufosinate, aciffuorfon, asulam, benazolin, beatazon, bialaphos, bromacil, bromoxynil,
chloramben, clopyralid, 2,4-D, 2,4-DB, dalepon, dicamba, dichlorprop, diclofop, diquat,
aadothall, feasc, fanoxaprop, flamprop, flusxifop, fluoroglycafen, formesafen, fosamine, -
haloxyfop, imazemeth, imazsmethabenz, imazsmox, imazapyr, imszaquin, imaxethapyr, ioxynil,
MCPA, MCPB, macoprop, methylarsonic acid, napialem, nouancic acid, paraquat, piclorsm,
sulfemio acid, 2,3,6-TBA, TCA and triclopyr. A praferred co-herbicide is the IPA salt of 2,4-D.
Alternatively, at lsast one harbicldally active compound employed can be selected from the
group sbove, with ar without the inclusion of glyphosate,
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Ops or more process eids known to the akilled srtisan can also be amployed in the
formulations of the present invention. Glycols are a preferred pracess ald. The preforred glycols -
includs, but aro not lianitsd to propylene glycol, diethylens glyool, ethylene glyool, dipropylene
glycol, mixtares thereof and fhe like, An axamploe of a composition of the invention conteins
smunoninm glyphomde in e amount of shout 450 to sbowt S00 § a6/, together with about 3%
to about 5.2% by weight of methyl bis(2-hydroxyethyl)oocosmmonium chlorida, and about
0.75% to about 1,6% by welght of diethylene glycol. No nomionic surfactant is employed.

Formlations of the present invention may be generally propared by mixing the
glyphosats technical, together with other Ingredients in a suitable mixing vessel with agitation,
such as a blepder. Heating maybe neoded to facilitate mixing.

‘This lnvention also relates to a harbicidal method of using a contemplated composition
in sn amount effective to kill or control vrwanted vegstation by diluting the composition in
water and applying the diluted composition in follage of the vogetation to be killed or controlled.

Glyphosats fyrmulations, as formmilated in & composition of the invention, should be
applisd to piant foliage at an application rate sufcient 10 give the dosized effect. Application
rates are usually axpreased as amount of glyphosate a.o, per unit ares of Innd treated, o.g. grams
. 0. per hoctara (g a.0./ha). What constitates & "deaired effiect” varies sccording to the standards
and practice of those who investigats, develop, market and use glyphosate products. For
example, the smount of glyphossts s.e, spplied per unit aren to give, consistently and relisbly, at
loast 85% cantrol of a plant specics as moasurad by growth reduction or martality is often used
to deflne & conmmercially effective rate,

Preferred compositions of the {nvention provide enhanced herbicldat effiactivenoas by
comperison with commercial standard formnlstions of glyphosate "Herbicldal offectivencss,” as
used heruin, refer to any obsarvable msamiro of ocntrol of plant growth, which cxn include ono
or maro of the actions of (1) Idlling, (2) inhibiting growth, reproduction or proliferation, and (3)
removing, destroying, or otharwise dimicishing the occxrence and sctivity of plants.

‘The aelection of spplication rutes that are biclogioally effective for & specific glyphosste
foomulation, such as a formulation of the present invention, is within the akill of the ordinary
agrionltnral sclentist. Those of akill in the art will likewiso recognize that individual plant
conditions, weather and growing conditions, as well s the specific formulation selocted, will
infinence the degres of biological effactivenass achijeved in practicing this irvention. Useful
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application rates can therefore depend upon all of the above conditions, Much information ia
known sbout appropriate epplication retes for glyphosate formulations in ganeral. Over two
decades of glyphosate use and publizshed studies relating to such use have provided abundant
information from which u weed control practitioner can select glyphosate application rates thay
are herbicidally effective on particuler species at particular growth stages in particular
eavironmenial conditions.

Various epplication methods may be employed including broadcast spraying, dirocted
spraying or wiping the foliags with s diluted compoaition of this invention. Depending on the
dagres of control desired, the age sud species of the plants, weather conditions and other factors,
typically the glyphosate application rato Is a habicidally effective amount of about 0.1 10 ebout
10 kg a.e/ha and preferably from sbout 0.25 to sbout 2.5 kg .6./hs, although greater or Iesser
amounts may be appliad.

Herbiclkial componitions of glyphosate or darivatives thersof are used 10 control & very
wide veriety of plants worldwide, Glyphosate campositions of the invention can be spplied to a
plant in a herbicidally effective amount, and can effectively control one or more plant species of
one or more of the following gaon without restriction: Abutilon, Amaranthus, Artemisia,
Asclepins, Avenn, Axonopus, Borreria, Brachiarla, Brassioa, Bromus, Chenopodium, Cirsium,
Commelina, Convolvalus, Cynodon, Cyperua, Digitaris, Echinochloa, Eleusine, Elymua,
Bquisetom, Erodium, Heliantis, Imperats, Ipomoos, Kochis, Lolium, Malve, Oryza, Otiochlos,
Penicum, Paspalum, Phalaris, Phragmites, Polygormum, Portulace, Ptesidium, Pueraria, Rubus,
Salsola, Setaria, Sida, Stoapis, Sorghum, Triticum, Typha, Ulex, Xanthium and Zes.

Particularly important anmual broadlsaf species for which glyphosate compositions are
used are exemplified without Hemitation by the following: velvetleaf (Abutilon theophrasti),
pigwead (Amaragthus spp.), buttonweed (Botreia spp.), oilseed repe, cavola, indian mustard,
etc. (Brassica spp.), commeiina (Commelina spp.), filaree (Brodinm app.), nmflower (Helianthus
spp.), momingglory {Ipamoee spp.), kochix (Kochia scoperis), mallow (Malva spp.), wild

. buckwheat, smartwead, stc, (Polygonum spp.), purslene (Portulaca spp.), rusaian thistle (Salsola

#pp.), sida (Sidu spp.), wild mustard (Sinapis ervensis) and cocklebur (Xanthium spp.)

Partioular]y important amvmal narrowleaf species for which glyphosate compositions are
used are exemplified without Hmitation by the following: wild oat (Aveaa futus), corpeigrasa
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(Axonopus spp.), downy broms (Bromus tectorum), arabgrass (Digitaris spp.), bernyardgrass

(Behinachlos orus-galli), goosegress (Eleusine indics), ammual ryegrass (Lolium multiflorum),

rioe (Oryza sativa), ottochloa (Ottochlon nodoan), bahingrass (Paspalum ootatum), cansrygrass
. (Phalaris spp.), foxtail (Setaria spp.), wheat (Triticum aestivum) and com (Zea mays).

Particalarly fmportant pareanial broadleaf species for which glyphosate compositions are
used are exemplifiod without limitstion by the following: orugwort (Artemisia spp.), milkwood
(Asclepias spp.), canada thistle (Cirsium arvense), field bindweed (Convolvulus arvensis) and
udzu (Pueraria app.).

Particular]y important perannial narrowleaf spociss for which glyphosate compositions
are used are exemplified without Lmitstion by the following: brachiaria (Brachiatia spp.),
bermudagrass (Cynodon dactylon), yellow mutsedge (Cyperus eaculcatus), purple mutsedge (C.
rotundus), quackgrass (Blynms repens), 1alang (Impersta cylindrica), perannial ryegrass (Lolum
pevenne), guinesgrass (Panicum maximura), dallisgrass (Paspalum dilatatum), resd (Phragmites
spp.), jobnsongrass (Sarghum balepense) and cattall (Typha spp.).

Other particularty important perennial species for which glyphosste compositions are
wsed are exemplified without imitstion by the following: horsetail (Rquisetum spp.), bracken
(Ptoridium squilinum}, blackberry (Rubus spp.) and gorse (Ulex europacus).

Thus, glyphosate compositions of the pftsent invention, and a method for treating plants
with such compositions, can be useful an any of the abovs apecies. In s pasticulsr contemplated
mothod of use, a compoaition of the invention comprising glyphosste and surfactant is applied to
foliage of crop plants genetically transformed to tolorate glyphosate, and simultsneously to
foliage of weeds or undesired plants growing in close proximity to such cop plants. This process
results in control of the weeds or undesired plants whilo leaving the crop plants subatantially
unharmed. .

Application of diluted compositions to foliage of plants is preferably acoomplished by
spraying, using any conventional monns for spraying liquids, such as spray nozzles, atomizers, or
the like. Compositions of the presaut inventiom cen be used in precision farming techniques, n
which spparatus is employed to vary the smount of glyphosate applied to different parts of &
field, depending on variables such as the particular plant spectes present, soil composition, and
the like. In one embodiment of such techniques, a global positioning systen operated with the
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. spraying apparstus can be used to spply the desired smount of « dilted componition to different
parts of a field.

A composition of the inveation is prefixably diluted to a sufficient degres in water 1o be
readily sprayed using stendand agticultural sprey equipment. Tho rate per unit land area of
diluted composition applied by spraying is conventionally known as "spray volume®. Suitable
spray volumes for the present invention vary deponding upon a number of factors, including the
plant species involved, Useful spruy volumes for applying a diluted composition of the inventioa
to follage can range from about 25 to sbout 1,000 liters per hectare (Vha), proferably about 50 to
ebout 300 Lha,

Particularly prefored formlaticns of the invention comprise stable aqueous liquid
concentrates comprising an ammanium or dismmonium salt of glyphosste and an alkoxylated
quatemnary alkylemmanium salt surfactznt. Formulations containing diemmonium salts of
glyphosate sre pertionlarly preforred. Genersily, the moler mtio of anumonium lon fo glyphosate
ion in the formulation can range fram tbout 0.8 to about 2.5, A ratio of ammonium jon to
glyphosste ion of at least about 1.2 is prefocred. Ammonium jon to glyphosate ion ratios
between about 1.5 and sbout 2.2 may be particularly edvantageous for some spplications.

" Proforably, the formulation contring at least about 120 g/L, more profersbly at least about 240
gL, 300 g/L or 325 g/L, and still more preflrsbly at least sbout 360 /L glyphossate, a.0. In
certain embodiments, the glyphossio a0, content may bo groater than sbout 400 g/L., greator

than gbout 425 g/L or grester than sbout 450 g/1.. The surfactant may correspond to the formula

sct forth above, or more ganenlly to the formmia:
RR'N'AB

whero R i a straight chein or branched chain, saturated or unsaturated alkyl group having from 8
to 22 carbon stoms, R’ in & straight or branched chain, saturated or uneaturated alkyl group
having from 1 to 4 carbon stoms, A is (R*0),(R'0)(R*O).R" md B is (R*0){(R*0)((R'O)K’
whare cach of R?, R, R, R?, R®, and R 4 independently selocted from the group conalsting of
ethyleno and isopropylens, each of R! and R” is independently selocted from hydrogen, motlyl
wnd ethyl, and each of p, q, P, ¢, z and 2’ |s indepandently an integer botween 0 and 30 and p +p'
+q+q +z+ 2 is at least about 2.

1
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The welght ratio of the sum of all said §fkoxylated quaternary alkylsounonium salt
surfactani(s) to the sum of any polyalkylene oxide alkyl ether surfactant(s) ia typically greater
than 4.5:1, preferably greater than about 5.2:1, still more prefarsbly greater than sbout 10:1 or
20:1, In cortain espociajly preferred ambodiments, the ammonivm glyphosate concentrate is
substantiaily devoid of any polyalkylens oxide alkyl ethar surfactant, 1.8., the concentration of
the latter typo of surfactant is below tho leval at which it bes any funotionsl effoct aa a surfactant
and/or below the level at which it has eny measurable effect on the cloud point of the
formmiation, It is also preferred that the weight ratio of the sum of all said alkoxylated alkyl
quaternery alkylammaonium salt surfactant(s) to the sum of all aonionic surfactants be greater
than shout 4.5:1, more preferahly greater than about 5.2:1, and still more prefarably groater than
sbout 10:1 or 20:1. Advantageously, the smmonium glyphosate concentrate may be
substantially devold of any nonionic surfhotant, "substantially devoid" bejng understood s
described shove.

Far meny applicstions, it is preferred that the mm of (p+p'+q+q' +2+2) =2, i.c, that
the surfactant ls 2 280 dialkylsmmonium or cther bis(hydroxyaikyi)dalkcylammonium salt sach
as the bis(hydroxyethylymethyl-coconmine or bis(hydroxysthyl) methyltallowsmine. For otber
applications, it may be prafarred that (p + p' + q + q' + z + 27 >3. Where the quatemsary
alkylsmmoninm salt is prepared by alkoxylation boyond the bis(hydroxyalkyl) species, the
surfactant obtained is typically a mixture of homologs of varying extent of alkoxylation. Such
sxfactants oan best be characterized by the mumber averags value of (p+ p'+q +q' +2+72),
sometimes referred to herein as W;.  For example, alkoxylated quaternary atkylemmonium
surinolaats for some spplications mzy bave a umber sverage Wy valua betweoen about 3 and
ebout 7, or more paxtionlarly betwean sbout 4 and about 6. In other instanoes, an alkoxylated
quaternaty alkylammonium salt may have & W value between sbout 6 and about 15, or more
particalarly between about 3 and about 12, Some formmolations may comprise cambinations of
alkaoxylated quatemary alkylammonium surfactants, o.g., & surfactant having a relatively low
value of Wy, for example sbout 2, or in the rangs of 3 to 7, and snother surfactant having a
relativaly high value of Wy, for example, in the range of abont 8 to sbout 15 or betwoen sbout 8
and about 12,

In certain prefrred cmbodiments of the invention, the dialkoxylated quateracy
alkylammonium salt surfactant compritas & mixture of homologs wherein R contains an average
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of between nbout 16 sad about 18 carbon atoms. In cortain particniarly preferred embodiments,
R is darived from tellow, '

1t has boen found that stable aquecus liquid concentrates comprising dismmonium
glyphosste and dialkoxylated quatemery alkylsromonium salt surfactants may be formulated at
conceatrations jn excess of 38.0 wi.% glyphosais, a.e., and that such concentrates may exhibit a
pH loss than 7.3 and an ammonia concentration over the solution of leas than shout 750 ppm st
25°C,

In the sammonium glyphossts frmulations of the invention, the weight ratios of
glyphosate, a.a., to alkoxylated quatarnsry alkylammonium salt are typically hetwesn sbout 3
and sbout 20, more typically betwetn sbout 3 and about 10. Particularly suitable diammonium
glyphossto formulations mry be prepared having a gtyphoaate to alkoxylated quatemery
alkylammoniwm salt surfactant ratio betweon sbout 3.5 to sbout 9, Expressed on the basis of the
total concentrato, the concentration of the sum of alkoxylated quaternary alicylammoniwm salt
surfactant(s) may typically range from about 3 wt.% to about 12 wi.%, more typically from sbout
3.5 wi.% to sbout 10 wt.3%.

'The preferred ammonium glyphosate concentratos of the invention may also be
formulated without substential propartions of either emmontom sulfito or an alkylens giycol
such as othylene glycol or propylens glycol, or an alkyleno other glycol such s diethylens
glycol. .

For example, the emmmoninm sulfate content may be lcss than sbout 5 wt.%, less than
about 3 wt.%, Jess than about 2 wt.% or less than sbout 1 wt.%. In fact, the concenirata may be
substantially dévoid of anmmonium slfite. '

Similarly, the weight ratio of the sum of dialkoxylated quaternary alkylammonium salt
surfactznt to alkylene glycol and/or alkyleno ether glyool msey bo greater than sbout 3.25, and is
preforably groater thau ahout 4, typloally greater tham sbout 5, and more typically greater than
sbout 6, B or 10. The ratio of the yum of dialkoxylated quaternary alkyinmmoniom salt
surfactant to the sum of (all polyatkylene oxide alky] ether surficiants + alkylens glycols +
alkcylens other glycols) is groater than shout 2, prefecably groater than sbout 3, typically greater
thay sbout 5, 8 or 10,

Polyalkylens axide alky] ether surfactants have been used as to limit eye toxicity of
glyphosste selt concentrates comprising alkoxylsted qustemery alkylammonium salt surfactants,
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while alkylene glycols and alkylene other glycols are typically present in glyphosate concentrates
that comprise alknxylated quaternary slkylsmmonium salt and polyoxyethylene oxide alkyl ether
surfactants. It has been discovered that the smmonium glyphosate concentrates of the prosent
invention may bo formulated with minimal concentrations of nonfenic surfactanty, minimal
concentrations of alikylene ether glycols, mintmal concentrations of alkylens ether glycols, or
with minimal concentrations of either nonianic surfactants, alkylane glycols, of alkcylans et
glycols. Certrin preferred formulations may be substantially devoid of each, aay, and/or all of
theso,

Tho sbsence or substantial sbasace of polyalicylens oxido slicyl ofhars and other nonianics
contributes to the stability of the formulations, becaise nonionio surfhctanty can compromiso the
slability of emmomium glyphosats concentrates comprising alkoxylated alkylammonium salt
surfactants Tn accondance with the invention, it has bean discovered that distnmonium
glyphosate concentrates containing, e.g., 2B0, 5 EO and 10 EO methylcocoquats and
mothyhallowquets can be formulated without elther a nonlonic surfactant, m alkylens glycol, or
an alicylene ciher glycol.

Further in accordanco with the invention, it has been discovered that aquecus liquid
+  ammonium glyphovate concentrates having surprisingly low eys toxicity cen be farmulated with
minimal concentrations of polyalkylenc oxide alkyl ethers or other nonjonic mufactants. In fuct,
it hos been found that such low eye toxicity formulations can be substantially devaid of nonionic
surfaciants, Prior to tho present invention, it had been undorstood thut, 1o mest the sye toxicity
standards of at least yome jurisdiotions without incorporating a aignificant fraction of nonionic
surfactant, the concentrations of cationic mufactants in ammonivm plyphosate concentrates must
bo maintained at lovels significantly lower than thoee desired for herbicidal afficacy. For
sxampie, it had been tnderstood that, in an ammoniom glyphosate concentrate having s loading
pgroater than shout 360 g/1. glyphosate, a.e., the total concentration of dialkoxylated quaternary
alkylmumonium salt surfactant(s) should be maintained at Dot greater than sbout 3.5 wt.%,
prefanbly not greater than about 3.2 wt.%, and/or that the waight mtio of wach surfactani(s) 1o
slyphomte, a.e,, should be not grexier than about 0.28, preferably not greater than about 025,
typicaily nol greater than about 0.20, 0.15, 0.13, 0.10 or 0.08. Howavez, in accordance with the
invention, it has beun found that low cye toxicity can be proserved at significantly higher
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surfactant concentration where certsin novel principles are observed with regard to the
formulation of the concentrate.

More particularly, it has been found that sye toxicity can be controlled by controlling the
molar concentration of alkoxylated quaternary alkcylammonium lon in the aqueous liquid
copcentrate, even xt welght concentrations of alknxylated quaternary alkylammonium salt
sufficient to substantially echance herbicidal efficacy. This may be achieved by selection of an
alimxyiated quatamery alkylsmunogium salt surfactent having an average molecular alkylenc
oxide to amine mtio (Wo) in an intermediste rangp, thereby offectively diluting the molar
concentration of quaternary anunonium ion as compered to a surfactant having a low value of
Wy in the mage of, say, 2 to 4, Selection of a quaternary anzponium salt surfactant of such
intermediate Wo value thus achieves a relatively modest molar concentration of alkoxylsted
quaternary alkylammonium ion by what may be referred to s "intramoleculer ditation.” In
various altumnative embodirents, a kigh degroo of hexbicidal efficacy may be mairizined at low
lovels of gys taxicity by "intermolecular diluifon," i.e., by blending a relativaly Iow molecular
wejght alknxyisted quaternary alkylammonium galt having a Wy valuo in the mnge between
about 2 snd about 4 with a relatively high molecular weight allkoxylated quaternary
alkylammonium salt having & Wy value between about 7 mud sbout 15.

Preferably, the R substituent in the formnla set forth sbove comprises betwoen sbout 8
and about 18 carbon atoems, mare preforsbly betwesn sbout 12 to about 18 carbon Tius, &n
alkoxylated quatarnary alkylsmmoniom ion of intermediate Wy value of about 5 to about 8
typloally has a meleculsr weight betweon about 375 and about 650 prefersbly between sbout 400
and about 550 Expressed in another mangier, 8 5 to 8 EO ethonylated quatemary allkcylammenium
chloride surfactant commesponding to the formula set frth above and derived from cocomut or
tallow has a "diluted” N contant between sbout 0.0015 moles and about 0.0025 moles per gram
surfactant. Such selection of relativaly high molecular welght surfactants of intermediste Wo
values allows reletively high weight concentrations of allexylated quaternary alkylemmontum
surfactent to be incorparated into su aqueons emmonium glyphosate concentrste without
excooding the molar concertrations of the surfctant as described berelnabove. Without being
held to & particuler theory, it is also belioved that the relatively high molecular weight aliy] and
alkylane oxide substituents sarve to reduce activity of the positively charged quaternary

18
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smmonium ion at & given concentration thereof, which may permit a slightly higher surfactant
loading to be used for better bicafTicacy, without cavaing axosssive eye irritation.

Based on the seme prefarred ranges of R substituents, & C1a to Cyg alkoxylsted quaternary
alkylammontivm salt having a low W value between sbout 2 and sbout 4 typically bas &
maelecular weight in the range between about 270 and about 450, and & Cy; to C alkoxylsted
quxtemnary alkylammonium salt having s relatively high Wo vaiue botween sbout 7 aud sbout 15
bas a molecular weight in the rangs betwoan sbout 490 snd sbout 925. Thus, for example, 2
blend having a welght ratio of 8 2-4 RO methyloooosmine to 7-15 BO msthyicocoemins or
methyltallow amine betwoen sbout 1:2 and 2:1 prefarsbly comprises a diluted N content betwoen
abotut 0.0010 and sbout 0.0030, mare prefarably between about 0.0015 aad sbout 0.0025, moles
per gram surfactant.

Specific examples of blended alkoxylsted quaternary alkylammonium salts inchude
blends of an ethoxylated N-methy! coooammonium chloride seld under the trade designation
"Bihaguad C12" having a W value of 2 and & molecular weight of about 323 (quaternary 2 BO
‘N-methylcocoammoninm lon MW = 287; chlorde ion MW =35.5) and an othoxylated N-
methylcocommmeonium chioride having 8 Wy value of 10 and & molecular welght of 539
(quaternary 10 EO N-methylcocoammonitum ion MW = 503; chloride ion MW = 35.5) or
ethaxylated N-methyitaliowsmmponium chleride having & Wy value of 10 and a molocular weight
of 759 (quaternary 10 EQ N-methylitallowammaniom ion MW = 723; chloride ion MW = 35.5).

Exemplary dismunonjom formulations that are substantially devoid of any nonionic

wufactant acre set out below:
Formulation A 60 g/L 8.5}
Dismmonium glyphosate 30.3 wi.%, ac.
N-methylcocogquat 2BO 7.90% ai.
Foouulation B (360 s/ a.c)
Piemmoniwn glyphosate 30.3 wi%, ac.
N-mothyhtatiowquat 10 BO 2.60 wt.%, a.

Methyicocoquat 2RO 2.50 wt3o a1
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Eomulation C (360 g/I)
Dismmontum glyphosate
‘N-methylcocoquat SBO

Diammoniumn glyphosate
N-msthyitallowquat SEO
Tergitol noniomic surfactent

C12, 14 Linoar Alcohol (Tergitol)

TFormulxtion I (480 /L ag)

30.3 wtH, na.
5.1 wt.%%, ni.

38.4 wt.%, pe
72 wt.%, a.i.

384 wt¥%, no
4.62 wit%, ai.

30.3 wit%, a.e.
2.00 wi¥, ai.
3.10 widh, al.
0.123

30.3 wt, a.0.

2.60 wt¥, a.i.

2.50 wid, ai.
0.119

30.3 wi%, ..
5.10 wi%, al.
1.00 wit¥, ad.
9 mol EO

N PCTIUSINOSRI406
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Dismmonium glyphosate 38.4 wilh, ao,
N-methyloocoquat 2E0 4.65 wi¥%, n.l.
‘Nonionic surfactant 1.00 widh, ui.
OSF C18 Alcohol 9 mol EP 30 mol PO

All of these are brought to 100% with delonized watee. The exxmonium ion o glyphosate
jon ratio is 1.9:1.

Of the formmlations set forth sbove, Formulstions B, C, F, G and H are of exceptionally
low eyo toxicity. Thess achioved a firvorable mating of "yellow" according to tho Acute By
Irritation test per guideline OFPTS 8702400 ss issued by the United States Environmentsal
Protection Agency, EPA712-L-96-195, August 1998. These rosults contrast with the typical
mting of "red” for high load ammontom glyphosaie concantrates containing alkoxylated
quaternary alkylammontum salts in the sbeence of relatively high concentrations of nonlonic
sufacisnts, or st oast high noxionic to alkoxylaied quaternary alkylammoniom salt ratios,

The invention will now be illustrated by the following nonlimiting examples.

EXAMPLES

Throo examples wers pecformed by two differeat tosting agents st throo different times,
‘Three roplicas wero used. The spray rate wuas in g a.e./H (grams of glyphosate acid per hectare).
If the spray mte was the aama, the giyphosaie concentration was the same. All wero sprayod with
diluted solutions (from concentrates) and with the seme spray volume. The percent control (%
Conptrol) was compared in all smnpleg at 21 DAT (days after treatment).

Since it is the glyphosato anion that 1s biologically active, the concaniration of
glyphosate fornulation is typically expressed as grems of glyphosate acid per liter (g n.o/T) at
25C. Because of this, peoplo compsre glyphosate formulstions genarully at the same g a.e/1. ‘The
mﬁmofmhmthwﬂedbmudumofleﬁvo'm”mu(gn}
Sometimes acid : surfactant ratio is also used. For exsmple, if a formulation is 540 g .o/ and
surfactent is 90 g/, the ncdd ; soxfactant ratio is 6. Therefore, the larger the acid:surfactant ratio,
the less surfactant that is in the formulation.

EXAMPLE 1
Shown in the figure are flve examples:
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3 (Catiodics + | NH, 43 70% Cocoamine-2EO quat + | 8
nonionics) 20% Dicthyleno glycol +
10% polyethylens (7)
secondary C12-13 alkanol
4 (Cationica + | NH, 94 70% Coooamine-2B0 quat + | 3.2
nontionios) 20% Diothylene glyool +
10% polyethylens (7)
secondary C12-13 alkanol
5 (Cationios) | NH, 10.1 “75% Cocotmine-2BO quat+ | 3
25% Propylene giycol

*This mtic does not include glycol. The samples shown here are aqueous liquid formulations,
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This exampls demonatrates that glyphosate withiout surfactant (Sample #2) did not provide the
level of control as those with surfactants, In particular, Sumple #5 bad very low surfactant
concentration, tmuch lowar than typical commercial products and lower than Sample #1, #3, and
#4. However, Samplo #5 still had higher % Confrol than all other samples. On the contrury, in
order to achieve roasonable % Control, the surfactant systcm used in U.S. Patent No. 5998332,
cationic and nonionics blend (Samples #3 and #4), noeded to be vaed at about an acld:surfactant
Ttio of 4.3:1, a concantration more than twioo ar concentrated as that in Samople #5. At the same
glyphosste concentrstion, the level of control provided by Sample #3 was less than for Sample
#5 gven though it had s surfactant concentrution st twice ths level found in Sample #5.

ﬂl-_-l HRareyrnd Oroem Sy ruteg -0 § su

Sprey rabm ~138 § =
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Samplo# | Glypbosaie Acid/ Surfactant Used Surfactant® Losding,
Surfacient* Ratio wit%
1 N.A, None (1]
(potastivm
glyphossts)
2 <6 WeatherMax Surfactant >7
(WoatherMex)
3 7.51 75% Coccamine-2EQ quat + 4
(Cationics) 25% propylene glycol
4 (Amine 6.12 Tallowamine-1050 6.5
othoxylste)
5 (Btheramine 44 Polyoxysthylenc (5) Cia-Chs linear 9
ethoxylate) aloohol {oxypropyl); smine

~ *This retio does fiot includo glyool. The samplew shown here #ro aquocus liquid formulationa.

In this example, Sample #3 bad very low surfactant concentration, much lower than
typical commercial products end lower than Ssmples #2, #4 and #5. However, Sampls #3 still
had higher or equivalent % Control than all other semples. At the sama giyphosats concentration,
Sample #3 had equivalent control to Sample #5 in % Control even though it had a surfactant
concentration twics less concentrated than Sample #5.

Moreover, ouly Sample #3 was steble betwean —20 and 60C pt & concaniration of more
than 540 g a.e/L

e —— -
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EXAMPLE 3
P = % Control, ZIDAT
[ [T — ot Pox Tl —lppremiigeh
b S Sl
. Syruy cutm 190 5 sl a d ' ; [
N, 3 .
b 4
- .Ji
l- s b \ q ) ' '.
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™ L1 . ! 'E:
-:‘ LA i n il IS i T
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2 .' , !
T H | A a9 { 1
uJ 4H " )
o LI t [ !
1 1 2 [l 1 2 3 . 1 2 3 .
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Suxmples shown in the figure were the same aa those in Example 2 (Samplo #4 is not used hers),
Again, in this example, Szmple #3 was equivalent to ar better than the other samples in %
Control. _

Anx is shown in the above axamples, it has bean unmxpectedly discovered that a highly
affective and efficiont surfictant, alkoxylated alkylamine quatomary, can {mprove significantly
the efficacy of & glyphosste formulstion Morcover, the alkoxylated alkylamine quatemnary
surfactant ip stabie in all satis of giyphosats formmiations (Including potasiom and ammontam)
ovan at very high conceatration (470 — 600 g n.e/1). This result is expected to provide significent
cost savings in raw material for glyphosate foromulations and will vprove the logistics of
handling surfactants in the plant. .
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What is claimed is:

J. A stable, barbicidnl fonmulation that comprisoy ut least ane herbicidally active
compound and a surfactant adjuvent, wherein ssid surfactant adjovant comprises at least ono
alkoxylated quatemary ammonium cationic surfactant.

2. The formulstion of claim 1 wherein said formulstion contains sobstantially no
polyoxyethylene alkylothers,

-

3. The fowmulation of claim 2 wherein said formulation contains less than about 0.2% by
weight of other surfactants,

" 4, The formulation of claim 3 wherain said formulstion contains Jexs than about 0.1% by
weight of other surfactants,

5. The formulation of clalm 4whervin said formulation contains no substantial amounts
of other surfactants.

6. The formulation of claim 1 wherein said herbicidally active compound is 2 glyphosate
sall.

7. Tho formulation of clatm ] wherein ssld fonmuiation is siable between -20 and 60°C,
preferably -10 to 50°C and more preferably 0 and 40°C,

8, Tho formulation of clalm 1 which additionally comprises at loast one process aid.
9. The fornrulstion of claim 8 wherein ssid proceas ald is a glycol,

10. The formulation of claira 1 wherein said alkoxylsted quaternary compound is methyl
bis(2-hydraxyethyl)ooco ammontum chioride,

L8
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11, The foromlation of claim 6 wherein the glyphossts sult is selected from the group
sodhmm, potesium, armmonium, isopropylamine, monoethenolemine, diethanolamins,
triethanclemine, trimethylsulfonium, and mixtures thereof.

12, Tho formuiation of ciaim 11 wherwin tha glyphosate formulation is a stable lHquid
formulation with a concentration of giyphosato in the renga of 360 — 600 g a.e./], proferably
450 - 580 ga.c/l.

13, The fornulation of claim ¢ wherein the ratio of glyphosate (wt% a.e.) to the
alkoxylated quaternary ammonium compound is between 4:1 and 100:1.

14. The formnlation of claim 13 wharein the ratic of glyphosats (wi% a.c.) to the
alimxylated quatemary emmoninm componnd is between 7:1 to 40:1.

15. The formulation of claim 14 wherein the ratio of glyphosate (wi% l.o.)toﬂ:w
alkoxylated qusternary ammonium compound is betwoen 10:1 to 30:1.

16. The formulation of claim 1 which additionally comprises a co-herbicide.

17. The fonmulation of claim 16 wherein said co-hexbicide is seleoted from the group
conzisting essentially of sulfonylures, aciflucrfen, asulam, benazolin, bentezon, bislaphos,
bromacil, bramoxynil, chioramben, clopyralid, 2,4-D, 2,4-DB, dalapon, dicamba,
dichlarprop, diclofop, diquat, eadothall, fenas, fanozeprop, flamprop, fluazifop,
fluoroglycofion, foresafen, fosamins, glufieinnte, haloxyfop, imezameth, imezamethsbenz,
imazamox, imazapyr, imazaquin; imszethepyr, ioxynil, MCPA, MCPB, macoprop,
methylarsonic acld, naptalam, nonanolc acid, paraquet, piclorem, nllﬁmlcldd.l,-"ﬁ-m
TCA, triclopyr , salts thereof, and mixtures thereof.

18. The formulation of claim ] wherein said alkoxylated quaternary smmonium
compotnd is of Genaral Formula I, below:
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e
R (CaH40); (CHRCHO), (CaHJO)H
\ 7/ .
Nt X
/ \
R! (CGHLO)= (CHztfHO)u (C:HLO)H
CH,

wharsin R is a stright or branched chain, saturated or wnaxturated alkylens group having
from B 1o 22 carbon &tams; R is 8 straight or branched chain, saturated or unastumied
alkylene group having from 1 to 4 carbon atams; end nda' is o integer of from 0-30, m + m'
is an integer of from O to 30, and £ + =' is sn kateger of fram 0-30, with the proviso that n+ x
is at lenst 1 and/or n' +'z' is at lesat 0 or 1, and X- is an agriculturally compatible snion.

19. Tha formudation of claim 18 wherein said alkoxylated quaternary ammoniom
campound is methyl bis(2-hydroxyethyl)ooco ammonium chlorids,

20. The formulation of claim 19 wherein seid formulstion is e solid.

21. The formulation of claim 20 wherein sald formulation comprises at least one
alkoxylated mqmmummm;mmmmmunmh
between 4:1 to 100:1.

22. The formwulation of olslm 1 wharein said at least one herbicidally active compound is
seleoted from the group consisting essentially of sulfonylures, scifiuorfan, ssulam, benazolin,
bentazon, bialsphos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D, 2,4-DB, dalapon,
dicambs, dichiorprop, didlofop, diquat, endothall, fanas, feacxaprop, flsmprop, fivazifop,
fluaroglycofien, fiomesafen, fosammine, ghufosinate, haloxyfop, imezzmeth, imazametbabenz,
imazamox, imazapyr, imazaquin, imazethepyr, ioxynil, MCPA, MCPB, mecoprop,
mefhylarsonic acid, napialem, nonsnoic acid, paraquat, picloram, solfamic acid, 2,3.6-TBA,
TCA, triclopyr , salts therenf, and mixtures thareof.



23. A stablo squecus liguid herbleide] concentrate comprising an ammonium salt of
glyphosate and conteining at Jeast about 240 g/L glyphosate a.e., ammonium ion in s molar retio
to glyphosats between about .8 and about 2.5, and at least one alkoxylsted quatemary
alkylammonium salt surfactant carresponding to the formula:

RRNYAB

where R is a straight chain or branched chaln, saturated or unssturated alicyl group having from 8
to 22 carbon stoms, R’ is a straight or branched chain, satorated or unsatursted alkyl group
having from 1 to 4 carbon atoms, A Is (R?0)(R*0)R'O)R" and B {s (R*0){R°0)(R'O):R’
where cach of R?, R?, R%, R, R®, and R is independently selected from the group consisting of
ethylone and isopropylene, each of R® and R”is selected from the group consisting of hydrogen,
methy] and efliyl, end each of p, g, p', ¢', z and ' iz independenily an integer botween 0 and 30
sod the sum of p +p'+q + g'+ Z+ 2’ in ot lowst about 2,

the weight ratio of the sum of all said alkoxylated alkyl quaternary sromoninm salt surfactent(s)
to any palyaliylene oxide alkyl cther surfactant(s) being greater than 4.5:1.

24. A stable aqueous liquid herbicidal conceniraie as set forth in claim 23 wherein the
weight ratio of the sum of all said alkoxylsted quatarnary alkylsmmonivm salt surfacteni(s) to
the sum of any nonfonic surfactant(s) being greater than 4.5:1.

25. A stable aquecus liquid herblcidal concentrain as set forth in claim 23 wherein the
weight ratio of the sum of all said slkoxylated quaternary alkylsmmontum salt surfactasi(s) to
the sum of eny polyalkylene oxide alkyl ether surfactant(s) being greater than 5.2:1,

26. A stable aquecus quid herbicidal concentrate as set forth in claim 25 wherein the
weight mtio of the sum of all said alkoxylnted quatemary alkylsmmoniwm salt surfactani(s) to
the sum of any nonionic surfactant(s) baing greater than 5.2:1.
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27. A stoble aqueous liquid herbicidal concentrate as set forth in claim 25 wherein the
wuight ratio of the sum of all said alkoxylated quaternsry alkylsmmoniom salt surfactant(s) to
the sum of sny polyalkylens oxide alkyl ether surfactant(s) baing greater then 10:1.

28. A stablo aquecus liquid herbicidal concentrate aa set forth in claim 27 whergin the
welght ratio of the sum of all sald alkoxylated quaterusary alkylammonium salt surfactent(s) to
the sum of any nonionic surfactant(s) baing grester than 10:1.

29. A stable equeons liquid herbicidal concentrate as set forth in claim 23 comprising at
least about 325 gpl glyphosute, n.e.

30. A stable aqueous liquid harbicidal concentrato as set forth in claim 29 comprising at
lesst abont 360 g/1. glyphosats, n.e.

31, A stable aquecus liquld herbicidal concentrate as ast forth in claim 30 comprising at
least about 400 /L. glyphosate, n.o,

32, A stable aqueons liquid hecbleidal concentrate as set forth in claim 23 conteining not
tmore than about 5 wi% smmonium sulfite.

3, Amblequmuqﬁdhnﬁdddmuuuﬁrﬂlindﬁmzs?hdnﬂu
sutio of the sum of dialkoxylated quaternary alkylsnmmonium salt sorfactant(s) to the sum of
(alkylene glycal(s) + alkylens ether glyool(s)) is grester than sbout 3.25.

34. A stable aqueous liquid herbicidal concentrate as set forth in claim 23 wherein the
ratio of the sum of diatkoxylated quatermary allcylsmmmonjum salt surfactani(s) to the sum of
(alkcylens glycol(s) + alkylene ether glyool(s)) is greater than about 4.

35. A siable aquecus liquid herbicidal concentrate as set forth in claim 23 wherein (p
P+ z ) 23,
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36. A suble squeons liquid herbicldal concentrate as set forth in claim 23 wherein said
alkoxylated quaternny aikylamine surfactaut(s) have a Wy value between about 3 and sbout 20,
whare Wy is ths sverage valus of (p+ '+ q +q' + 2+ Z) for sald surfactant(s).

37. A stable aqueaus tiquid hecbicidal concentrata as set forth in cleim 36 wherein the
value of Wy is botween about 3 and about 7.

38. A stable aquocus liquid herbicidal concentrate as set forth in claim 36 wherein the
value of W is betwean sbout 6 and shout 15.

39. A steble aqueons liquid herbicidal concentrate as set forth in claim 36 comprixing a
plurlity of alkoxylatad quaternary alkylammenium surfactsnts, the value of Wy for at least one
of said plerality of surfactants being about 2, aod the value of Wy for the other of said
surfactants being in the Tange of bttween sbout 8 and about 15.

40. A stable agueous liquid herbicidal conceatrate es set forth in claim 39 wherein R of

at losst ooe of ssid plurality of alkoxylated quatemary alkylamine salt surfactsnts contains an
average between sbout 16 and about 18 carbon aloms.

#1. A stsble equeous liquid herbicidal concentrate as set forth in cleim 23 wherein R of
said alkoxylated quaternery alkylsmmonium salt surfactani(s) contains an sverge of betwaon
sbout 16 and sbout 18 carbon atoms.

42. A stable aqueous liquid herbicidal concentrate as sel forth in claim 41 wheredn R of
said alkoxylated quaternary alkylamine salt surfactsnt is derived predominantly from tallow.

43, A stable aqueous liquid herbicldal conomtrate as set forth in claim 23 wharein the
molar ratio of smmonium jous to glyphosate ions is et loast sbout 1.2.

44, A stuble aqueous lauid herbicidal concentrate aa set forth in claim 23 wherein the
molar ratio of smmonium icns to giyphosats ions is of least abowt 1.5. :

g3e
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45. A wiable aqueous liquid hecbicidal concentrate as set forth in claim 23 wherein the

weight ratio of glyphossts, a.e,, to the sum of alkoxylated quaternary alkylmmmoniom sali(s) is
betwemn sbout 3 mpd sbout 20,

46. A stable aquecus liquid herblcidal concontrate as set forth in claim 45 wherein the

wheight ratio of glyphosats, e, to the sum of slkoxylsted quatemary alkylsmmonium salt(s) is
between shout 3 end about 10,

47. A stable aquacus liquid herbicidal concentrate as set forth in clslm 23 wherein the

concentration of the sum of alkoxylated quatemary slkylammonium aalt surfactant(s) is between
sbout 3 wi.3% and shout 12 wt.%.

48. A stable squeous lquid herblcidal concentrate as set forth in claim 47 wherein the

concentration of the sum of alkoxylsied quatemary alkylemmonium salt surfactani(s) is between
sbout 3.5 wt.9% to ebout 10 wt.%.

49. A siable aqueous liquid herbicidal concantrato a3 set forth in claim 23 having low
eye toxicity. ’

50. Alhbhquﬂﬂﬂquidhnbiddﬂegﬂ&ﬂnmfmhhddmwmnm
Band eye toxicity classification of yellow.

51. A stable aqueons liquid herhicidal concentrate comprising an ammonium salt of
glyphosste and containing at least about 240 g/L glyphosate w.e., smmonium jon in & molar ratio
to glyphosate between about 0.8 and about 2.5, and st loast one alkoxylated quaternary

alkylsmmontum sait surfactant prodominantly comprising en N-alkyl substituent derived from
tallow,

52 A stable aquecus liquid concontrate az set forth in claim 5] wherein the weight mtio
of the sun of all said slikoxylated slicyl quatomary ammonium salt surfacisni(s) to sny
polyrikylens oxide alkyl ethor surfactant(s) is greater tham 4.5:1.
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53, A stehle aqueous liquid harbicidal concantrate ag set forth in claim 51 comprising at
least shout 325 gpl glyphosate, a.e.

54. The steble aquecus Hquid herbicidal conocenirate of clan 23 comprising an
ammonium salt of glyphosste and containing greater than 38.0 wt.% /L glyphosste .c.,
emmontum {on in a molar retio to glyphosate between sbout 0.8 and sbowt 2.5, at lesst one
alkoxylxied quatemeary slicylmnmonium salt surfactant wherein cach of p, q, p axd g' is
independently an integer between 0 and 3,

said concenirato having a pH <7.3. -

55. An aquoouns Hquid herbicidal concentratoe as set forth in claim 54 wherein the weight
matio of the sum of all sid alkoxylyied quatenary alkylammoniuz salt sarfactant(s) to any
polyalkylene oxide alkyl cther surfactant(s) is greater than 4:1. :

56, The stable aqueons liquid herbicidal conoentrate of claim 54, said concentrate having
a0 ammonia ooncanteation over the solution that is less than about 750 ppm st 25°C.

57. A mtable aqueous liguid harbicidal concentrate comprising an ammoninm salt of
glyphosate and containing at least wbout 120 g/L. glyphosate a.e., ammoninm fon in 8 molar ratio
to glyphosate between sbout 0.75 and about 2.5, and 2t least one alkoxylated quaiermary
alkylammonium salt surfactant corresponding to the formmula;

RRN™AB

where R in a straight chain ar branched chain, saturnted or unsaturated alky] group having from
8 to 22 carbon atoms, R 18 a straight or branched chain, saturated or unsaturated alkyl group
having from 1 to 4 carbon storas, A i (R2Z0)(R*0)R*O)R" and B is (R'O)(R°0)(R7OKR’
whero oach of R?, RY, R, R%, R%, and R7 11 independently solected from the group consisting of
othylens and {sopropylene, sud cach of p, q, p, ¢, z end 2' is independently an integer betwoen 0
and 30 end the sum of [p + p' +q + q'+z+ =" ia at liust sbout 2,
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the waight ratio of the total of alkoxylsted quatcrnary slkylammanium surfactani(s) to
ammonium glyphosto, a.0., it seid concenirate being between about 0.1:1 and about 0.2:1, and
the molar concentration of alkoxylsted quaternary alkylemmonium fon in seid aquecus
concentrate boing not greater than sbout 0,28,

58. A stuble agueoun liquid concentrate ss sot forth in claim 57 whersin the molar
concentration of said slkoxylsted quaternary alkylammoninm salt surfagtant is not grester than
about 0.25, 020, 0.15, 0.13, 0.10 or 0.08.

59. A stable aqueous liquid herbicidal concentrate as set forth in olaim 57 wherein R
comprises betwoen about 8 and about 18 carbon atoms .

60. A stable agucous liquid herbicidal concentrate as set forth in claim 59 wherein R is
predominantly decived from tallow.

61. A stable aqueous liquid berbicidal concentrate ay set forth in claim 57 wherein the
weight ratio of the sum of all said alkoxylated alkyl quaternary smmonium salt surfactant(s) to
any polyslkylens oxide alkyl other surfactani(s) boing greates then 4.5:1.

62. A stable aqueous liquid harbicidal concentrate as set forth in claim 61 wherein the
weight retio of the sum of all sald alkoxylated quatemnary alkylammonium salt surfactani(s) to
the sum of any nonlonic surfactant(s) belng greater than 4.5:1.

63. A stable aqueons liquid harbicidal concentrate as sot forth In claim 37 whexein the
weight ratio of the sum of all asid alkoxylated quatemary alkylammonium salt surfsctant(s) to
the sum of any polyalkylene oxide alkyl sther surfactant(s) being greater than 5.2:1.

64, A steble aqueous liquid herbicidal concentrate as set forth in claim 63 whereln the

weight ratio of the sum of all said afkoxylated quaternary alkyl=mmonium salt surfactani(s) to
the sum of any norionic surfactent(s) being grester than 3.2:1.

U
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65. A stable squeous Hquid herbicidal cancentrate as set farth in claim 63 wherein the
wiﬂrﬂ?fhmﬁmﬁdﬁmﬂwqwdkﬁmmnhmﬁgm@h
the sum of any polyalkyleno oxide alkyl ether surfactant(s) being groater them 10:1,

66. A steblo agueous Hquid herbicidal concentrate as set forth in olaim 65 wherein the
weight ratio of the sum of all anid alkaxylated quatemnary alkylemmonium sult surfactant(s) to
the sum of any nonionic surfacisnt(s) being grester than 10:1, '

67. A stable aqueous liquid herhicidal concentrate an set forth in cisim 57 comprising at
Teast sbout 240 gpl glyphosats, a.c.

68. A stable aguecus liquid herbickial concontrate as set farth in cletm 57 oomprising st
least about 325 gpl glyphosate, a5

69. A stsble aqueons liquid herbicidal concentrate as set forth in claim 68 comprising at
least about 360 g/L, glyphosate, a.e.

70. A stablo aqueous liquid herbicidal concenirate as set fixth in claim 65 comprising at
losst abouit 400 g/L glyphosate, ae.

71. A stable aqueous Hquid herbicidal concontrate as set forth in claim 57 contxining not
more than ebout 5 wt.% ammonium sulfate.

72. A stable aquacus liquid herbicidal concantrate as set farth in clxim 57 wharein the
ratio of the sum of dialkaxylated qusternary alkylammonium salt surfactant(s) to the sum of
(alkylene glycoi(s) + alkyleno ether glycol(s)) is grester than sbout 3.25.

T3. A stable agusous liquid harbicldal concentrate as set forth in clsim 57 wheyein the
matio of the sum of dinlkoxylated quaternary alkylammonium salt surfactant(s) to the nzn of -
{allcylene glycol(s) + alkylene ether glycol(s)) in greater than about 4.
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74. A stzble squeous liquid herbicidal concentrate as set forth in clatm 57 having a Red
Band oye toxicity classification of yellow,

75. A stable aqueous liquid berbividal concentrate as set forth in claim 57 wharein the
molar conceniration of alkoxylated qoaterpary alkylammonium lon is not greater than sbout
0.13.

76. A stable aqneos liquid harbicidal concentrate g set forth in claim 57 wherein the
total molsr concentration of all quatemary ammonium ions is not greater than about 0.15.

77. A stable aqneous Liguid berbicidal concenirate comprising an smmoniwm salt of
glyphosats and containing st lesst sbout 120 g/L glyphosate u.e., ammonium lon in & molar ratio
to glyphosate between sbout 0.75 and sbout 2.5, and at least one atkoxylated quaternary
alkylammontum sait surfactant corresponding to the formmls;

RR'NMAB
&

where R is a straight chain or branched chain, ssturated or unsaturated slicyl group having from
8 to 22 carbon aboms, R' is = straight or branched chain, satureted or unsaturated alkyl group
baving from 1 to 4 carbon atoms, A ia (R30)(RYO)(R'0),R" and B is (R'O)(R0)eR"O)R’
where sch of R?, R%, RY, R?, R*, and R" s independently sslectad from the group consisting of
othylens and isopropylene, and each of p, q, p’, @', zand ' in independently en integer betwean 0
and 30 wnd the sum of [p+p' + q + '+ = + ' is ut loast about 2,

the weight mtio of the total of alkoxylated quatamary alkylammonium sufactant(s) to
ammonium glyphosate, a.¢., in said concentrate belng betwoon about 0.1:1 and about 0.2:1, and

thémmbumvduoof(p-i-pwq+q'+z+z')fouddntl=utmmfwhntilbm
about 2 ead about 10,
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78. 'The stable aqueous liquid herbicidal concentrate of claim 57 wherein the average
vulus of (p+ p+ q+q' + 2+ ') for said at least one surfactant is between about 3 and shout 10,
or between about 3 and about 8 or beiween about 4 and sbout 3 or between about 5 and 10.

79. An aqueous liquid herbicidal concentrate as set forfh in claim 77 wherein the molar
concentration of alkoxylatad quaternary alkylammonium ion is not greator than about 0.28.

80. An agueous liguid hesbicidal conoantmale as set forth in claim 77 whereln the total
maolar concentration of all quaternary ammonium ions is not greater than about 0.15.

31. A stable squecus Hquid herbicidal concoatrate of claim 77 compuising at least two
alkoxylated quaternary alkylsmmosium selt surfactats, whereln the sverage sum of (p +p'+ q +
g +2+27) for ons of said at lcast two surfactants being between about 2 and about S, and the
avorage mum of (p + p' + q + ¢ +z + £) for another of said at least two surfiactants being betwoen
sbout 5 and sbout 15. :

82. An agueous liquid herbicidal concentrate as set forth in claim 81 wherein the waight
ratio of the sum of said ooe and said another nxfactants to ammonium glyphosale, ae, being
between about 0.1:1 and about 0.2:1.

§3. An aquoous liquid hwbicidsl concontrate as set forth in claim 82 wherein the weight
ratio of said one surfactant to sald another surfactant is betweon about 1:1.5 and about 1.5:1.

84. An aqueous liguid harbicidal cancentrate ay sat forth in claim 81 whersin the mole

ratio of alkoxylated quaternary alkylemmoniom salt saxfactant(s) to glyphosate is not grestor
than about 0.2:1.

85. An aqueous Hquid herbicidal concantrate as set forth in claim 81 whersin the waight

ratio of alkoxylated quaternary alkylammaonium salt surfactant(s) to glyphosate is between about
0.1:1 and about 0.17:1.

xR
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86. An nqueous liquid herbicidal conoeptrate as get forth in claim 81 wherein the molar
concentration of alkoxylated quatemary alkylammonium lon in said aquecus conoentrate is not
-greater than about 0.15.

87. An squeous liquid herhicidal concentrate as set forth in clatm 81 wherein the total
molar concentraticn of all quaternery emmpntum fons 1s not greater than shout 0.15,
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ALCOXILADA PARA GLIFOSATO

CAMPO DE LA INVENCION

La presente invencién se refiere a las formulaciones de glifosato
que comprenden agentes tensioactivos cuaternarios de alquilamina alcoxilada

que tienen actividad herbicida mejorada.

ANTECEDENTES DE LA INVENCION

N-fosfonometilglicina, de otra manera conocida como glifosato,
se conoce bien en la técnica como un herbicida efectivo aplicado después del
surgimiento foliar. El glifosato es un compuesto organico con tres grupos
acidos, y en su forma 4cida es relativamente insoluble en agua. Por lo tanto, el
glifosato normalmente se formula y se aplica como una sal soluble en agua.
Aunque se pueden elaborar sales de glifosato monobésicas, dibasicas y
tribasicas, generaimente se prefiere formular y aplicar el glifosato, en la forma
de una sal monobésica, por ejemplo como una sal de mono-isopropilamina,
mono- potasio 0 mono-amonio, o una sal dibasica tal como la sal de diamonio.
Se conocen las formulaciones del herbicida glifosato las cuales comprenden

efectivamente una mezcla de sales de mono-amonio y di-amonio, por ejemplo,
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en donde la relacién molar del i6bn de amonio al anién de glifosato en la
formulacidn se encuentra entre 1y 2.

Cuando los términos "amonio”, "monoamonio” y "diamonio” se
utilizan en la presente invencién para referirse a sales de glifosato, estos
términos se aplican estrictamente al amonio inorgénico, por ejemplo, NH,;", a
menos que el contexto lo demande otra manera. Las relaciones y
concentraciones del glifosato dadas en la presente invencién, incluso cuando
el glifosato esta presente como una sal o como sales, se expresan como
equivalentes acidos (a.e. - por sus siglas en inglés) a menos que el contexto lo
demande otra manera.

Para muchas aplicaciones, las sales de glifosato requieren la
presencia de un agente tensioactivo adecuado para un mejor desempefio que
herbicida. El agente tensioactivo se puede proveer ya sea en la forma de un
concentrado, o se puede afadir por el usuario final a la solucién para
aspersion diluida. La eleccidon del agente tensioactivo puede ser importante
puesto que existen amplias variaciones entre los agentes tensioactivos en su
capacidad para mejorar la eficiencia herbicida del glifosato para aplicaciones
particulares.

Es ventajoso es uso de una formulacion acuosa altamente
concentrada de glifosato en la forma de una sal elaborada con la base
inorganica de amoniaco y potasio. E| amoniaco y el potasio son faciimente
disponibles, tienen bajos pesos moleculares, y son relativamente solubles en

agua. Adicionalmente, estos son nutrientes naturales para el crecimiento de
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plantas y otros organismos. Sin embargo, el uso de sales de amonio y de
potasio del glifosato para la preparacién de formulaciones concentradas
acuosas del glifosato adecuadas para eliminar y controlar malezas y otras
plantas se ha limitado debido a dificultades que se generan por las
propiedades quimicas y flsicas de las sales de amonio y de potasio del
glifosato, a la ausencia de agentes tensioactivos adecuados para la
preparacion de concentrados liquidos altamente cargados de dichas sales, al
reducido control de malezas, y al requerimiento de procesos complejos para la
preparacion de composiciones liquidas de amonio y potasio del glifosato.

Por consiguiente, es deseable desamollar una formulacion
acuosa de glifosato (i) que tenga una alta carga de glifosato a.e., (i) que
contenga un agente tensioactivo.adecuado que mejorar la eficiencia herbicida
que se puede utilizar para todas las sales de glifosato, y (jii} que tenga una
concentracion optimizada a un nivel de carga muy bajo de ese agente
tensioactivo para proveer una mayor efectividad herbicida en comparacidn con
las formulaciones estandares comerciales de sales de glifosato.

Por lo tanto, es un objetivo de la presente invencion el proveer
una formulacién acuosa altamente concentrada, estable al almacenamiento
que contiene glifosato junto con uno o mas agentes tensioactivos aceptables
en el area de la agricultura que mejoran la efectividad herbicida de las
aplicaciones de la formulacién.

Es un objetivo adicional de la presente invencién el proveer una

formulacién acuosa altamente concentrada, estable al almacenamiento que
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contiene glifosato y uno o mas agentes tensioactivos y que tiene un nivel
superior de efectividad herbicida mediante comparacién con las formulaciones
actuales estandares comerciales de sales de glifosato.

Existe una necesidad particular en la técnica por formulaciones
liquidas acuosas estables que comprenden un agente tensioactivo de la sal
del amonio cuaternario tales como, por ejemplo, un haluro dialquilamonio
dialcoxilado, y en particular po: formulaciones que comprenden amonio de
glifosato y un agente tensicactivo de sal de dialguilamonio dialcoxilado. Dichas
formulaciones se conocen en la técnica, pero generaimente se reguiere una
fraccién significativa de agente tensioactivo no idnico para mantener la
estabilidad de la formulacién. Adicionaimente, la sal de amonio cuaternario en
muchas de esas formulaciones comprenéle el di(hidroxietil)metil cocoamino, el

cual es altamente efectivo
BREVE DESCRIPCION DE LA INVENCION

La presente invencion se refiere a las formulaciones de glifosato
que tienén una estabilidad mejorada y bioeficiencia que comprenden como un
adyuvante, al menos un agente tensioactivo cuatemario de alquilamina
alcoxilada. El adyuvante anteriormente mencionado se puede emplear a
relaciones de dosis bajas y es estable en todas las diversas sales de glifosato

incluso a una concentracién muy alta.
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DESCRIPCION DETALLADA DE LA INVENCI N

Las formulaciones de glifosato generalmente requieren uno o
mas adyuvantes con el objeto de reforzar su bio-eficiencia. La cantidad de
adyuvante empleado es tipicamente una relacion de glifosato acido:
adyuvante de aproximadamente 3:1 a 5:1 o menor con el objeto de lograr un
efecto significativo de refuerzo. Los costos asociados con el uso de los
adyuvantes y otros aditivos en las formulaciones de glifosato pueden ser
significativos. Por lo tanto, existe una necesidad creciente para encontrar un
adyuvante mas efectivo y econémico para el glifosato.

El glifosato es un acido con una solubilidad muy limitada en agua
mientras que las sales de glifosato tienen una solubilidad muy alta en agua.
Por lo tanto, las formulaciones de glifosato usualmente emplean sales de
glifosato. Se han utilizado muchos contraiones comercialmente en los
productos de glifosato. Estos incluyen isopropilamina, monoetanolamino,
sodio, trimetilsulfonio, potasio, y amonio. Por consiguiente, existen numerosas
sales de glifosato, y muchas mds elecciones de agente tensioactivo utilizado
en ias formulaciones. Sin embargo, el uso de demasiados agentes
tensioactivos en una formulacidn vegetal de glifosato puede crear pl:oblemas
de logistica en parte debido al hecho de que se requieren recipientes de
almacenamiento separados para cada agente tensioactivo. Esto puede ser
costoso, y por lo tanto existe :lna necesidad para minimizar el nimero de

agentes tensioactivos en una formulacién vegetal de glifosato.

44
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Para las formulaciones liquidas concentradas de glifosato, una
carga préctica de glifosato puede ser de 360 g a.e./l o mayor. Se sabe por un
experto en la técnica que no se pueden incorporar agentes tensioactivos
bioldgicamente Utiles en las formulaciones de glifosato sin separacién de fase
en la carga préctica del glifosato y de los agentes tensioactivos, en particular
en el caso de las sales de potasio y de amonio. Por lo tanto, unc de los
objetivos es encontrar un agente tensioactivo altamente eficiente que se
pueda utilizar a niveles muy bajos en las formulaciones de glifosato para
mejorar la bioeficiencia del glifosato en donde el agente tensioactivo se puede
formular en un formulaciones concentradas liquidas estables que contiene
glifosato como las sales de potasio o de amonio a 470 - 600 g a.e/l.

La presente invencibn satisface este objetivo al proveer
formulaciones de glifosato que tienen estabilidad mejorada y bioceficiencia que
comprenden, como un adyuvante, al menos un agente tensioactivo
cuaternario de alquilamina alcoxilada. El adyuvante anteriormente
mencionado se puede emplear a relaciones de dosis bajas y es estable en
todas las diversas sales de glifo;ato incluso a una concentracién muy elevada
de glifosato. A este respecto, se ha descubierto de manera inesperada que
una clase de agentes tensioactivos ejemplificados por los agentes
tensioactivos cuatemarios de cocoamino con 2EO a un nivel de uso de 3%
{cantidad activa) mejoran significativamente la eficiencia de las fomulaciones
de glifosato en el control de malezas no deseadas. Se encontré que son mas

efectivos que los productos comerciales conocidos y que se pueden
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incorporar a una carga muy elevada de hasta 600 g a.e./l de glifosato de
potasio y 470 g a.e./1 de glifosato de amonio. A concentracion estan elevadas
como 600 g a.e./l de glifosato de potasio y 470 g a.e./l de glifosato de amonio,
varios de los agentes tensioactivos utilizados en los productos comerciales
habituales de glifosato ocasionardn que se separen las fases de la
formulacion. Ademds, los agentes tensioactivos cuaternarios de cocoamino-
2EQ son compatibles con todas las diversas sales de glifosato, incluso a una
carga muy elevada.

La clase de adyuvantes agentes tensioactivos cuaternarios de
alquilamina alcoxilada de conformidad con la presente invencién se

representa por la férmula general |, a continuacién:

CH;
]
R (C2H40), (CH;CHO)m (C2H4O):H
\ /
N+ x.
/ \
R' (C:HO)e (Cﬂzﬁﬁc’)m' (CHO)H
CH;

en donde R es un grupo alquileno saturado o no saturado, de
cadena recta o ramificada que tiene de B8 a 22 atomos de carbono; R' es un
grupo alquileno saturado o no saturado, de cadena recta o ramificada que
tiene de 1 a 4 atomos de carbono; y n+n' es un entero de 0-30, m + m' es un

entero de 0 a 30, y z + Z' es un entero de 0-30, con la condicibn de que n + z

N
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es al menos 1 y/on' + z' es al menos 0 6 1, y X- es un anién compatible tal
como metil sulfato o Cl-. En una modalidad preferida, el grado de etoxilacion
es al menos 1 y de hasta 30. Alternativamente, los grupos etoxi terminales
pueden estar modificados en el extremo con, por ejemplo, un grupo metilo o
etilo.

Un agente tensioactivo cati6nico preferido es cloruro de metil
bis(2-hidroxietiljcoco amonio. En ciertas composiciones preferidas de la
invencion el agente tensioactivo catidnico es cloruro de metil bis(2-
hidroxietil)cocoamonio y no existe una cantidad significativa de agente

tensioactivo no idnico secundario empleada en la formulacién. Los agentes

tensioactivos no ibnicos tales como polioxoetilen alquiléter incluyendo

polioxoetilen alcohol secundario tienen un promedio de aproximadamente 3 a
aproximadamente 15 moles de oxido de etileno a una concentracién mayor de
5% con una relacién de catidnicos a no iénicos menor de 5.2, que se excluye
especificamente a partir de las formulaciones de la presente invencién.

En otra modalidad, la formulacién de la invencién contiene
menos de aproximadamente 0.5% en peso de otros agentes tensioactivos; en
otra modalidad menos de aproximadamente 0.2% en peso de ofros agentes
tensioactivos; en otra modalidad menos de aproximadamente 0.1% de otros
agentes tensioactivos, y en incluso otra modalidad no existen cantidades
sustanciales de otros agentes tensioactivos.

Las formulaciones concentradas solubles en agua de la presente

invencién tipicamente contendrdn una cantidad de agente tensioactivo de
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aproximadamente 0.5% a aproximadamente 10% en peso en total de uno o
mas agentes tensioactivos. Preferiblemente se utiliza de aproximadamente
2% a aproximadamente 8% en peso de agente tensioactivo aunque si se
desea se pueden emplear cantidades mayores o menores. Las cantidades y
clases de agente tensioactivo utilizado en las composiciones de la presente
invencion se seleccionan para proveer altos niveles de eficiencia herbicida y
una mezcla homogénea estable en fase particular en el caso de una
formulacién liquida. La invencién también se aplica a formulaciones sdlidas.

Una composicibn de Ila invencibn puede comprender
opcionalmente otros aditivos tales como sulfato de amonio, sulfato de potasio,
cloruro de potasio, sulfato de sodio, urea, o mezclas de los mismos. Una
composicién contemplada puede incluir opcionaimente un agente sinergistico,
un aditivo para quemadura rapida, un humectante, un co-herbicida, un
colorante, un pigmento, un inhibidor de la corrosién, un espesante, un agente
para dispersién, un secuestrador de calcio, un agente para evitar la formacion
espuma, un anticongelante, un depresivo por puntos, o mezclas de los
mismos. Preferiblemente, los aditivos utilizados en las composicion_es de la
presente invenciébn poseen una solubilidad o dispersién adecuada en una
soluciébn acuosa concentrada de glifosato para permitir que se produzcan las
concentraciones deseadas.

En donde se incluye un co-herbicida en la formulacién, es
preferible que el co-herbicida ;ea soluble en agua. Los ejemplos de co-

herbicidas adecuados son las sales de sulfonilurea, glufosinato, acifluorfen,
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asulam, benazolin, bentazon, bialaphos, bromacil, bromoxinil, cloramben,
clopiralid, 2,4-D, 2,4-DB, dalapon, dicamba, diclorprop, diclofop, diquat,
endothali, fenac, fenoxaprop, flamprop, fluazifop, fiuoroglicofen, fomesafen,
fosamino, haloxifop, imazameth, imazamethabenz, imazamox, imazapir,
imazaqujn, imazethapir, ioxinil, MCPA, MCPB, mecoprop, dcido metilarsdnico,
naptalam, acido nonanédico, paraquat, picioram, acido sulfamico, 2,3,8-TBA,
TCA vy triclopir. Un co-herbicida preferido es sal IPA de 24-D.
Alternativamente, se puede seleccionar al menos un compuesto
herbicidamente activo empleado a partir dei grupo anteriormente mencionado,
con o sin la inclusién de glifosato.

Uno o mas auxiliares del procesamiento conocidos por los

expertos en la técnica también se pueden emplear en las formulaciones de la

'presente invencion. Los glicoles son un auxiliar de procesamiento preferido.

Los glicoles preferidos incluyen, pero no se limitan a propilen glicol, dietil
glicol, efilen glicol, dipropilen glicol, mezclas de los mismos y los similares. Un
ejemplo de una composicién de-la invencién contiene glifosato de amonio en
una cantidad de aproximadamente 450 a aproximadamente 500 g a.e./l, junto
con de aproximadamente 3% a aproximadamente 5.2% en peso del cioruro de
metil bis(2-hidroxietil)cocoamonio, y de aproximadamente 0.75% a
aproximadamente 1.6% en peso del dietilen glicol. No se emplea agente
tensioactivo no i6nico.

Las formulaciones de la presente invencién también se pueden

preparar generalmente mediante ia mezcla del glifosato técnico, junto con
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otros ingredientes en un recipiente adecuado para mezcla con agitacién, tal
como una mezcladora. El calentamiento puede ser necesario para facilitar el
mezclado.

Esta invencién también se refiere a un método herbicida para el
uso de una composicién contemplada en una cantidad efectiva para eliminar o
controlar vegetacion no deseada mediante la dilucién de la composicién en
agua y aplicando la composicién diluida al follaje de la vegetacién a ser
eliminada o controlada.

Las formulaciones de glifosato, como se formulan en una
composicion de la invencion, se deben aplicar al follaje vegetal a una relacién
de aplicacion adecuado para pfoducir el efecto deseado. Las relaciones de
aplicacién usualmente se expresan como cantidad de glifosato a.e. por unidad
de tierra tratada, por ejemplo gramos a.e. per hectarea (g a.e./ha). Lo que
constituye un "efecto deseado" varia de conformidad con los estandares y
practica de aquellos que investiguan, desarrollan, comercialicen y utilizan los
productos de glifosato. Por ejemplo, la cantidad de glifosato a.e. aplicado por
unidad diaria para producir, de manera consistente y confiable, al menos 85%
de control de una especie vegetal como se mide por la reduccion del
crecimiento o la mortalidad frecuentemente se utiliza para definir una relacion
comercialmente efectiva.

Las composiciones preferidas de la invencibn proveen
efectividad herbicida mejorada en comparacién con formulaciones

comerciales estandares de glifosato "efectividad herbicida”, como se utiliza en
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la presente invencion, se refiere a cualquier medida observable del control del
crecimiento vegetal, que puede incluir una o mas de las acciones de (1)
eliminar, (2) inhibir el crecimiento, reproduccién o proliferacion, y (3) remover,
destruir, o disminuir de otra manera la presencia y actividad de las plantas.

La seleccion de relaciones de aplicacién que son bioldgicamente
efectivas para una formulaci®n especifica de glifosato, tal como una
formulacién de la presente invencion, se encuentra dentro de la capacidad del
cientifico comin con conocimientos en agricultura. De manera similar,
aquellos expertos en la técnica reconoceran que las condiciones de la planta
individual, clima y condiciones de crecimiento, asl como la formulacién
especifica seleccionada, influirdn el grado de efectividad biolégica alcanzado
en la practica de esta invencién. Las relaciones de aplicacién Utiles pueden
depender por lo tanto, de todas las condiciones anteriormente mencionadas.
Se tiene mucha informacién acerca de las relaciones de aplicacién apropiadas
para las formulaciones de glifosato en general. En dos décadas de uso de
glifosato y de estudios publicados en relacién con dicho uso se ha provisto
abundante informacién a partir de la cual un practicante para el control de
malezas puede seleccionar las relaciones de aplicacién de glifosato que son
herbicidamente efectivas en especies particulares en etapas de crecimiento
particulares en condiciones ambientales particulares.

Se pueden emplear diversos .métodos de aplicacidn incluyendo
aspersién general, aspersion dirigida o limpieza del follaje con una

composicién diluida de Ia invencién. Dependiendo del grado de control
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deseado, la edad y especies de las plantas, condiciones ambientales y otros
factores, tipicamente la relacidn de aplicacién de glifosato es una cantidad
herbicidamente efectiva de aproximadamente 0.1 a aproximadamente 10 kg
a.e./ha y preferiblemente de aproximadamente 0.25 a aproximadamente 2.5
kg a.e./ha, aunque se pueden emplear cantidades mayores y menores.

Las composiciones herbicidas de glifosato o derivados de las
mismas se utilizan para controlar una amplia variedad de plantas a nivel
mundial. Las composiciones de glifosato de la invencién se pueden aplicar a
una planta en una cantidad herbicidamente efectiva, y pueden controlar de
manera efectiva una o mas especies vegetales de uno o mas de los siguientes
géneros sin restriccion: Abutilon, Amaranthus, Artemisia, Asclepias, Avena,
Axonopus, Borreria, Brachiaria, Brassica, Bromus, Chenopodium, Cirsium,
Commelina, Convolvulus, Cynodon, Cyperus, Digitaria, Echinochloa, Eleusine,
Elymus, Equisetum, Erodium, Helianthus, hnperata, Ipomoea, Kochia, Lolium,
Malva, Oryza, Otiochloa, Panicum, Paspalum, Phalaris, Phragmites,
Polygonum, Portulaca, Pteridium, Pueraria, Rubus, Salsola, Setaria, Sida,
Sinapis, Sorghum, Triticum, Typha, Ulex, Xanthium y Zea.

Las especies de hojas anchas anuales particularmente
importantes para las cuales se utilizan las composiciones de glifosato se
ejemplifican sin limitacién por las siguientes: hoja de terciopelo (Abutilon
theophrasti), amaranto (Amaranthus spp.), buttonweed (Borreria spp.), semilla
oleosa de colza, canola, mostaza de la india, etc. (Brassica spp.), commelina

(Commelina spp.), filaree (Erodium spp.), girasol (Helianthus spp.), gloria
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matutina (lpomoea spp.), kochia (Kochia scoparia), malva (Malva spp.),
buckwheat silvestre, smartweed,. etc. (Polygonum spp.), purslane (Portulaca
spp.), russian thistle (Salsola spp.), sida (Sida spp.), mostaza silvestre
(Sinapis arvensis) y cocklebur (Xanthium spp.)

Las especies de hojas estrechas anuales particulamente
importantes para las cuales se utilizan las composiciones de glifosato se _
ejemplifican sin limitacién por las siguientes: avena siivestre (Avena fatua),
césped alfombra (Axonopus spp.), downy brome (Bromus tectorum),
crabgrass (Digitaria spp.), bamyardgrass (Echinochloa crus-galli), goosegrass
(Eleusine indica), annual ryegrass (Lolium multiflorum), arroz (Oryza sativa),
ottochloa {Ottochloa nodosa), césped bahla (Paspalum notatum), canarygrass
(Phalaris spp.), con la de zormo (Setaria spp.), trigo (Triticum aestivum) y malz
(Zea mays).

Las especies de hojas anchas perennes particularmente
importantes para las cuales se utilizan las composiciones de glifosato se
ejemplifican sin limitacion por las siguientes: mugwort (Artemisia spp.),
milkweed (Asclepias spp.), canada thistle (Cirsium arvense), field bindweed
(Convolvulus arvensis) y kudzu (Pueraria spp.).

Las especies de hojas estrechas perennes particularmente
importantes para las cuales se utilizan las composiciones de glifosato se
ejemplifican sin limitacién por las siguientes: brachiaria (Brachiaria spp.),
césped de Bermudas (Cynodon dactilon), yellow nutsedge (Cyperus

esculentus), purple nutsedge (C. rotundus), quackgrass (Elymus repens),
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lalang (Imperata cilindrica), césped de centeno perenne (Lolium perenne),
césped de Guinea (Panicum maximum), dallisgrass (Paspalum dilatatum),
reed (Phragmites spp.), césped johnson (Sorghum halepense) y cattail (Typha
spp.).

Otras especies perennial particularmente importantes para las
cuales se utilizan las composiciones de glifasato se ejemplifican sin limitacion
por las _siguientes: cola de céballo (Equisetum spp.), bracken (Pteridium
aquilinum), mora (Rubus spp.) y gorse (Ulex europaeus).

Por lo tanto, las composiciones de glifosato de la presente
invencion, y un método para el tratamiento de plantas con dichos
composiciones, pueden ser Utiles para cualesquiera de las especies
anteriornente mencionadas. En un método de uso particular contemplado,
una composicibn de la invencibn que comprende glifosato y agente
tensioactivo se aplica al follaje de las plantas de cosechas genéticamente
transformadas para tolerar el glifosato, y simultineamente al follaje de las
malezas o plantas no deseadas que crecen en proximidad cercana a dichos
plantas de cosechas. Este proceso resulta en el control de las malezas o de
las plantas no deseadas mientras que deja a las plantas de cosechas
sustancialmente sin dafios.

La aplicacién de composiciones diluidas al follaje de las plantas
preferiblemente se lleva a cabo mediante aspersion, utilizando medios
convencionales para asperjar liquidos, tales como boquillas para aspersion,

atomizadores, o los similares. Las composiciones de 1a presente invencion se

— —— - . —— = A e—




10

15

20

16

pueden utilizar en técnicas de cultivo de precisién, en la cual se emplea un
instrumento para variar la can;idad del glifosato aplicado a las diferentes
partes de un campo, dependiendo de variables tales como las especies
vegetales particulares presentes, composicion del suelo, y los similares. En
una modalidad de dichas técnicas, se pueden utilizar un sistema de
posicionamiento global operado con el aparato para aspersion para aplicar ia
cantidad deseada de una composicion diluida a las diferentes partes de un
campo.

Una composicion de la invencién preferiblemente se diluye hasta
un grado adecuado en agua para que se pueda asperjar faciimente utilizando
equipo estandar para aspersion de uso en agricultura. La relacién por unidad
de area de tierra de la composicién diluida mediante aspersion
convencionalmente se conoce como "volumen de aspersién”. Los volimenes
de aspersibn adecuados para la presente invencibn pueden variar
dependiendo de numerosos factores, incluyendo las especies vegetales
involucradas. Los volimenes (tiles para aspersién para la aplicacién de una
composicién diluida de la invencién al follaje pueden tener un intervalo de
aproximadamente 25 a aproximadamente 1,000 litros por hectérea (U/ha),
preferibl-emente de aproximadamente 50 a aproximadamente 300 Vha.

Las formulaciones particularmente preferidas de la invencién
comprenden concentrados liquidos acuosos estables que comprenden una sal
amonio o diamonio de glifosato y un agente tensioactivo de sal de

alquilamonio cuaternario alcoxilado. Las formulaciones que contienen sales de
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diamonio de glifosato son particularmente preferidas. Generalmente, la
relaciébn molar del i6bn de amonio con respecto al ibn de glifosato en la
formulacién puede tener un intervalo de aproximadamente 08 a
aproximadamente 2.5. Se prefiere una relacion del i6n de amonio con
respecto al ién de glifosato de al menos aproximadamente 1.2. Las relaciones
del i6n de amonio con respecto al ion de glifosato entre aproximadamente 1.5
y aproximadamente 2.2 pueden ser particularmente ventajosas para algunas
aplicaciones. Preferiblemente, la formulacibn contiene al menos
aproximadamente 120 g/L, mas preferiblemente al menos aproximadamente
240 g/L, 300 g/L o 325 g/L, e incluso mas preferiblemente al menos
aproximadamente 360 g/l de glifosato, a.e. En ciertas modalidades, el
contenido de glifosato a.e., puede ser mayor de aproximadamente 400 g/L,
mayor de aproximadamente 425 g/L. o mayor de aproximadamente 450 g/L. El
agente tensioactivo puede corresponder a la fémmula anteriormente
establecida, o més generalmente a la formula:
RR'IN™AB
-

en donde R es un grupo alquilo saturado o no saturado, de
cadena recta o ramificadaque tiene de 8 a 22 4tomos de carbono, R' es un
grupo alquilo saturado o no saturado, de cadena recta o ramificada que tiene
de 1 a 4 atomos de carbono, A es (R?0O)p(R’0O)q(R‘0)zR® y B es
(R°0)p'(R%0)q'(R’0)zR® en donde cada uno de R2, R? R* R® R® y R” se
selecciona independientemente a partir del grupo que consiste de etilenc e

isopropileno, cada uno de R® y R? se selecciona independientemente a partir
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de hidrogeno, metilo y etilo, y cada uno de p, q, p', q, 2y Z es
independientemente un enteroentre 0y 30yp +p'+q+q +z + 2' es al
menos aproximadamente 2.

La relacion en peso de la suma de todos esos agente(s)
tensioactivo(s) de sal de alquilamonio cuatarnario alcoxilado con respecto a la
suma de cualquier agente tensioactivo(s) de alquil éter de Oxido de
polialquilenc tipicamente es mayor de 4.5:1, preferiblemente mayor de
aproximadaments 5.2:1, e incluso mas preferiblemente mayor de
aproximadamente 10:1 o 20:1. En ciertas modalidades especialmente
preferidas, el concentrado de glifosato de amonio carece sustancialmente de
cualquier agente tensioactivo de alquil éter de 6xido de polialquileno, por
ejemplo, la concentracién del .L'lltimo tipo de agente tensioactivo es una
continuacion el nivel en el cual éste tiene cualquier efecto funcional como un
agente tensioactivo y/o una continuacion del nivel en el cual éste tiene
cualquier efecto mensurable en el punto de -opacidad de ia formulacién.
También se prefiere que la relacion en peso de la suma de todos esos
agentes tensioactivo de la sal de alquilamonio cuaternario alquil alcoxilado con
respecto a la suma de todos los agentes tensioactivo no ibnicos sea mayor de
aproximadamente 4.5:1, mas preferiblemente mayor de aproximadamente
5.2:1, e incluso mas preferiblemente mayor de aproximadamente 10:1 6 20: 1.
De manera ventajosa, el concentrado de glifosato de amonio puede carecer
sustanciailmente de cualquier agente tensioactive no idnico, "carecer

sustanciaimente" siendo entendido como se describié anteriormente.
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Para muchos aplicaciones, se prefiere que lasumade (p+p'+q
+ q + z + Z) = 2, por ejemplo, que el agente tensioactivo sea un 2EO
dialquilamonioc u otra sal de bis(hidroxialquil)dialquilamonio tai como
bis(hidroxietilymetil-cocoamino o bis(hidroxietil} metilseboamino. Para otras
aplicaciones, se puede preferirque (p + p'+q + q' + z + Z) >-3. En donde ias
sal cuaternaria de alquilamonio se prepare mediante la alcoxilacidon mas aila
de las especies bis(hidroxialquili, el agente tensioactivo obtenido tipicamente
es una mezcla de homélogos con un grado variable de alcoxilacion. Dichos
agentes tensioactivos se pueden caracterizar mejor mediante el niumero
promedio del valorde (p + p' + q + q' + z + Z'), algunas veces referido en la
presente invencibn como WO. Por ejemplo, los agentes tensioactivos de
alquilamonio cuatemario alcoxilado para algunas aplicaciones pueden tener
un valor W0 ndmero promedio entre aproximadamente 3 y aproximadamente
7, o méas particularmente entre aproximadamente 4 y aproximadamente 6. En
otros casos, una sal de aiquilamonio cuaternario alcoxilado puede tener un
valor WO entre aproximadamente 6 y aproximadamente 15, o mas
particularmente entre aproximadamente 8 y aproximadamente 12. Algunas
formulaciones pueden comprender combinaciones de agentes tensioactivos
de alquilamonio cuaternario alcoxilado, por ejemplo, un agente tensioactivo
que tiene un valor relativamente bajo de WO, por ejemplo de
aproximadamente 2, o en el intervalo de 3 a 7, y otro agente tensioactivo que

tiene un valor relativamente elevado de WO, por ejemplo, en el intervalo de
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aproximadamente 8 a aproximadamente 15 o entre aproximadamente 8 y

aproximadamente 12.

En cietas modalidades preferidas de la invencion, el agente
tensioactivo de sal de dialquilamonio cuatemnario alcoxilado comprende una
mezcla de homdlogos en donde R contiene un promedio de entre
aproximadamente 16 y aproximadamente 18 atomos de carbono. En ciertas
modalidades particularmente preferidas, R se deriva a partir de sebo.

- Se ha encontrado que los concentrados liquidos acuosos
estables que comprenden agentes tensioactivos de sal de glifosato de
diamonio y de sal de dialquilamonio cuaternario alcoxilado se pueden formular
a concentraciones en exceso de 38.0% en peso de glifosato, a.e., y que
dichos concentrados pueden exhibir un pH menor de 7.3 y una concentracién
de amoniaco en la solucién de menos de aproximadamente 750 ppm a 25°C.

En las formulaciones de glifosato de amonio de la invencién, las
relaciones en peso del glifosato, a.e., con respecto a las sal de alquilamonio
cuaternario alcoxilado tipicamente se encuentran entre aproximadamente 3 y
aproximadamente 20, + tlpicamente entre aproximadamente 3 vy
aproximadamente 10. Las formulaciones particularmente adecuadas de
glifosato de diamonio se pueden preparar para que tengan una relacién de
glifosato con respecto al agente tensioactivo de sal de alquilamonio
cuaternario alcoxilado de entre aproximadamente 3.5 a aproximadamente 8.
Expresado con base en el concentrado total, la concentracion de la suma del

agente(s) tensioactivo(s) de sal de alquilamonio cuaternario alcoxilado
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tipicamente puede tener un intervalo de aproximadamente 3% en peso a
aproximadamente 12% en peso, mas tipicamente de aproximadamente 3.5%
en peso a aproximadamente 10% en peso.

El concentrado preferido de glifosato de amonio de la invencién
también se puede formular sin proporciones sustanciales ya sea de sulfato de
amonio o de un alquilen glicol tal como etilen glicol o propilen glicol, o un
alquilen éter glicol tal como dietilen glicol.

Por ejemplo, ei contenido de sulfato de amonio puede ser menor
de aproximadamente 5% en peso, menor de aproximadamente 3% en peso,
menor de aproximadamente 2% en peso o menor de aproximadamente 1% en
peso. De hecho, el concentrado puede estar sustancialmente carente de
sulfato de amonio.

De manera similar, la relacion en peso de la suma del agente
tensioactivo de sal de diaiquilamonio cuaternario alcoxilado con respecto al
alquilen glicol y/o al alquilen éter glicol puede ser mayor de aproximadamente
3.25, y preferiblemente es mayer de aproximadamente 4, tipicamente mayor
de aproximadamente 5, y mas tipicamente mayor de aproximadamente 8, 8 ¢
10. La rlelaciOn de la suma del agente tensioactivo de sal de dialquilamonio
cuaternario alcoxilado con respecto a la suma de (todos los agentes
tensioactivos de alquil éter de dxido de polialquileno + alquilen glicoles +
alquilen éter glicoles) es mayor de aproximadamente 2, preferiblemente mayor

de aproximadamente 3, tipicamente mayor de aproximadamente 5, 8 6 10.
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Los agentes tensioactivos de alquil éter de dxido de polialquileno
se han utilizado para limitar la toxicidad al ojo de los concentrados de sal de
glifosato que comprenden agentes tensiocactivos de sal de alquilamonio
cuaternario alcoxilado, mientras que los alquilene glicoles y alquilen éter
glicoles tipicamente se presentan en los concentrados de glifosato que
comprenden sal de alquilamonio cuaternario alcoxilado y en los agentes
tensioactivos de alquil éter de 6xido de polioxietiieno. Se ha descubierto que
los concentrados de glifosato de amonio de la presente invencién se pueden
formular con concentraciones minimas de agentes tensioactivos no ionicos,
concentraciones minimas de alquilene éter glicoles, concentraciones minimas
de alquilene éter glicoles, o con concentraciones minimas de cualesquiera
agentes tensioactivo ibnicos, alquilen glicoles, o alquilen éter glicoles. Ciertas
formulaciones preferidas pueden estar sustanciaimente carentes de cada uno,
de cualquiera, y/o de todos estos.

La ausencia o ausencia sustancial de alquil éter de 6xidos de
polialquileno y otros elementos no iénicos contribuyen a la estabilidad de las
formulaciones, debido a que los agentes tensioactivos no idnicos pueden
comprometer la estabilidad de los concentrados de glifosato de amonio que
comprenden agentes tensicactivos de sal de alquilamonio alcoxilado de
conformidad con la invencién, se ha descubierto que los concentrados de
glifosato de diamonio que contienen, por ejemplo, 2EQ, § EO y 10 EO
metilcocoquats y metiltallowquats se pueden formular sin cualquier agente

tensioactivo no ibnico, un alquilen glicol, o un alquilen éter glico!.
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Ademas, de conformidad con la invencién, se ha descubierto
que los concentrados acuosos liquidos de glifosato de amonio que tienen una
toxicidad sorprendentemente baja para el ojo se pueden formular con
concentraciones minimas de alquil éter de Oxido de polialquileno u otros
agentes tensioactivos no idnicos. De hecho, se ha encontrado que dichas
formulaciones con baja toxicidad al ojo pueden estar sustancialmente carentes
de agentes tensioactivos no idnicos. Antes de la presente invencion, se habla
entendido que, para satisfacer los estandares de toxicidad al ojo de al menos
ciertas jurisdicciones sin incorporar una fraccién significativa de agente
tensioactivo, la concentracién de agentes tensioactivos catidnicos en los
concentrados de glifosato de amonio se deblan mantener a niveles
significativamente bajos en comparacién con aquellos deseados para la
eficiencia herbicida. Por ejemplo, se habla entendido que, en un concentrado
de glifosato de amonio que tenia una mayor carga de aproximadamente 360
g/L de glifosato, a.e., la concentracién total de los agente(s) tensioactivo(s) de
sal de alquilamonio cuaternario dialcoxilado se debian mantener a no mas de
aproximademente 35% en peso, preferiblemente no mas de
aproximadamente 3.2% en peso, y/o que la relacién en peso de dicho agente
tensioactivo(s) con respecto al glifosato, a.e., no debla ser mayor de
aproximadamente 0.28, preferiblemente no mayor de aproximadamente 0.25,
tipicamente no mayor de aproximadamente 0.20, 0.15, 0.13, 0.10 o 0.08. Sin
embargo, de conformidad con la invencién, se ha encontrado que una baja

toxicidad al ojo se puede preservar a una concentracidn de agente
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tensioactivo significativamente mayor cuando ciertos principios novedosos se
observan con respecto a la formulacion del concentrado.

Mas particularmente, se ha encontrado que la toxicidad al ojo se
puede controlar mediante el control de la concentracibn molar del i6n de
amonio del alquilo cuaternario alcoxilado en el concentrado liquido acuoso,
incluso concentraciones en peso de la sal de alquilamonio cuatemario
alcoxilado que son adecuadas para mejorar sustancialimente la eficiencia
herbicida. Esto se puede lograr mediante la seleccion de un agente
tensioactivo de sal de alquilamonio cuatemario alcoxilado que tienen una
relacion molecular promedio del 6xido de alquileno con respecto al amino
(WO0) en un intervalo intermedio, diluyendo asi efectivamente la concentracion
molar del ibn de amonio cuatemario en comparacibn con un agente
tensioactivo que tienen un bajo nivel de W0 en el intervalo de, por decir, 2 a 4.
La seleccién de un agente tensioactivo de sal de amonio cuaternario de dicho
valor WO intermedio logra asl una concentracién molar relativamente madesta
del idn de amenio del alquilo cuaternario alcoxilado que se puede referir como
una "dilucién intramolecular." En diversas modalidades alternativas, se puede
mantener un alto grado de eficiencia herbicida con bajos niveles de toxicidad
al ojo mediante la "dilucién intermolecular”, por ejemplo, mediante la mezcla
de una sal de alquilamonio cyaternario alcoxilado con un peso molecular
relativamente bajo que tienen un valor WO en el intervalo entre

aproximadamente 2 y aproximadamente 4 con una sal de alquilamonio
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cuaternario alcoxilado con un peso molecular relativamente alto que tienen un
valor Wo entre aproximadamente 7 y aproximadamente 15.

Preferiblemente, el sustituyente R en la fdrmula anteriormente
establecida comprende entre aproximadamente 8 y aproximadamente 18
atomos de carbono, més preferiblemente entre aproximadamente 12 a
aproximadamente 18 atomos de carbono. Por o tanto, un ién de amonio de
alquilos cuatemario alcoxilado del valor intermedio WO de aproximadamente 5
a aproximadamente 8 tipicamente tiene un peso molecular entre
aproximadamente 375 y aproximadamente B850 preferiblemente entre
aproximadamente 400 y aproximadamente 650. Expresado de otra manera,
un agente tensioactivo de cloruro de alquilamonio cuaternario etoxilado de 5 a
8 EO que comesponde a la fobrmula anteriormente establecida y derivado a
partir de nuez del coco o sebo tiene un contenido N "diluido" entre
aproximadamente 0.0015 moles y aproximadamente 0.0025 moles por gramo
de agente tensioactivo. Dicha seleccibn de agentes tensioactivos de peso
molecular relativamente alto de. los valores intermedios W0 permite que se
incorpore un ager.1te tensioactivo de alquilamonio cuaternario alcoxilado a
concentraciones en peso relativamente altas dentro de un concentrado
acuoso de glifosato de amonio sin exceder las concentraciones molares del
agente tensioactivo como se describié anteriormente en la presente invencién.
Sin atenerse a una teoria particular, se cree que los sustituyentes de alquilos y
de oxido de alquileno de peso molecular relativamente alto sirven para reducir

la actividad del i6n de amonio cuaternario positivamente cargado a una

64
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concentracion dada del mismo, lo cual puede permitir que se utilice una carga
de agente tensioactivo ligeramente mayor para una mejor bioeficiencia, sin
ocasionar una excesiva irritaciéon al ojo.

Basandose en los mismos intervalos preferidos de los
sustituyentes R, una sal de alquilamonio cuatemario alcoxilado de C12 a C18
que tiene un bajo valor WO entre aproximadamente 2 y aproximadamente 4,
tipicamente tiene un peso molecular en el intervalo entre aproximadamente
270 y aproximadamente 450, y una sal de alquilamonio cuaternario alcoxilado
de C12 a C18 que tiene un valor WO relativamente alto entre

aproximadamente 7 y aproximadamente 15, que tiene un peso molecular en el

"intervalo entre aproximadamente 490 y aproximadamente 925. Asl, por

ejemplo, una mezcla que tiene una relacibn en peso de un 24 EO
metilcocoamino a 7-15 EO metilcocoamino o metilseboamino entre
aproximadamente 1:2 y 2:1 preferiblemente comprende un contenido de N
diluido entre aproximadamente 0.0010 y aproximadamente 0.0030, maés
preferiblemente entre aproximadamente 0.0015 y aproximadamente 0.0025,
moles por gramo de agente tensioactivo.

Los ejemplos especificos de las sales mezcladas de
alquilamonio cuaternario alcoxilado incluyen mezclas de un cloruro de N-
metilcocoamonio etoxilado vendido bajo la designacién comercial "Ethaquad
C12" que tiene un valor W0 de 2 y un peso molecular de aproximadamente
323 (cuaternario 2 EO idn de N-metilcocoamonio PM = 287; i6n cloruro PM =

35.5) y un cloruro de N- metilcocoamonio etoxilado que tiene un valor W0 de
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10 y un peso molecular de 539 (cuaternario 10 EQ i6én de N-metilcocoamonio
PM = 503; ién cloruro PM = 35.5) o cloruro de N-metilseboamonio etoxilado
que tiene un valor WO de 10 y un peso molecular de 759 (cuaternaric 10 EQ
i6n de N-metilseboamonio PM = 723; ién cloruro PM = 35.5).

Las formulaciones ejemplares de diamonio que estan
sustanciaimente carentes de cualquier agente tensioactivo no idnico se

establecen a continuacion:

Formulacién A (360 g/l a.e.)
glifosato de diamonio 30.3% en peso, a.e.

N-metilcocoquat 2EO 7.90% a.i.

Formulacién B (360 g/L a.e.)

glifosato de diamonio 30.3% en peso, 2.e.
N-metiitallowquat 10 EO 2.60% en peso, a.i.
Metilcocoquat 2EQ 2.50% en peso a.i.

Formulacién C (360 g/L)

glifosato de diamonio 30.3% en peso, a.e.
N-metilcocoquat SEC 5.1% en peso, a.i.
formulacién D {480 g/l.)

glifosato de diamonio 38.4% en peso, a.e.

N-metilcocoquat 2EO 7.2% en peso, a.i.
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Formulacion E (480 g/L

glifosato de diamonio

N-metilcocoquat 2EQ

Formulacién F (360 g/l a.e.)

glifosato de diamonio
N-metilcocoquat 2EO
N-metilcocoquat 1 OEQ

Cantidad de moles de N

Formulacién G (360 g/l a.e.)

glifosato de diamonio
N-metilcocoquat 2EQ
N-metiltallowquat

Cantidad de moles de N

Formulacién H (360 g/ a.e.)

glifosato de diamonio
N-metiltallowquat 5EO
Agente tensioactivo no idnico

Tergitol -

38.4% en peso, a.e.

4.62% en peso, a.i.

30.3% en peso, a.e.
2.00% en peso, a.i.
3.10% en peso, a.i.
0.123

30.3% en peso, a.e.
2.60% en peso, a.i.
2.50% en peso, a.i.
0.119

30.3% en peso, a.e.

5.10% en peso, a.i.

1.00% en peso, a.i.

Alcohol lineal C12, 14 (Tergitol) 9 moles de EO

/0
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Formulacion | (480 g/L a.e.)

glifosato de diamonio 38.4% en peso, a.e.

N-metilcocoquat 2EO 4.65% en peso, a.i.

Agente tensioactivo no ibnico  1.00% en peso, a.i.

OSP C! 8 Alcohol 8 moles EP 30 moles PO

Todos éstos se llevaron a 100% con agua deionizada. La
relacién del ibn de amonio con respecto a idn de glifosato es de 1.9:1.

De las fomulaciones anteriormente establecidas, las
formulaciones B, C, F, G y H son de toxicidad excepcionalmente baja al ojo.
Estas lograron una clasificacion favorable de "amarillo” de conformidad con la
prueba de irritacion aguda de ojo segun la guia OPPTS 870.2400 como se
establece por la United States Environmental Protection Agency, EPA712-L-
96-195, agosto 1998. Estos resultados contrastan con la clasificacién tlpica de
“rojo" para los concentrados con alta carga de glifosato de amonio que
contienen sales de alquilamonio cuatemario alcoxilado en ia ausencia de
concentraciones relativamente altas de agentes tensioactivos no i6nicos, o al
menos altamente no ionicos a las relaciones de sal de alquilamonio
cuaternario alcoxilado.

A continuacién la invencién se ilustrard por los siguientes

ejemplos no limitantes.
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EJEMPLOS

Se llevaron a cabo tres ejemplos por dos agentes de prueba
diferentes en tres tiempos diferentes. Se utilizaron tres replicas. La relacion de
aspersion estuvo en g a.e./H (gramos de glifosato acido por hectérea). Si la
relacion de aspersion era la misma, entonces la concentracion del glifosato
era la misma. Todo se asperjaron con soluciones diluidas (a partir de
concentrados) y con el mismo volumen de aspersion. El porcentaje control (%
Control) se comparé en todas las muestras a 21 DAT (dlas después del
tratamiento).

Puesto que es el fniOn del glifosato el que es biolégicamente
activo, la concentracibn de una formulaciéon de glifosato tlpicamente se
expresa como gramos de glifosato acido por litro (g a.e./l) a 25°C. Debido a
esto, la gente compara las formulaciones de glifosato generalmente en el
mismo g a.e/l. La concentracion de agente tensioactivo tipicamente se
expresa como gramos de agente tensioactivo activo por litro (g/l). Algunas
veces la relacion de acido: agente tensioactivo también se utiliza. Por ejemplo,
si una formulacién es 540 g a.e./ y el agente tensioactivo es 90 g/l, la relacién
de acido: agente tensioactivo es de 6. Por lo tanto, a mayor relacidon de acido:

agente tensioactivo, menor agente tensioactivo que se encuentra en la

formulaciodn.

- - - mEes 4 - a v - — —— g—— wmp =
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EJEMPLO 1

En la figura se muestran cinco sjemplos

No DE MUESTRA

Muestra # Salde | Glifosato Agente Carga de
glifosato | &cido:agente | tensioactivo agente
tensioactivo® | utilizado tensioactiva*
% en peso
1(Roundup | K <6 Agente >7
WetherMax) tensioactivo
WeatherMax
2 (giifosate | K N.A. Ninguno 0
de potasio)
3 (catidnicos | NH, 43 70% 8
+ no iénicos) Cocoamida.2EQ
quat+
20% dietilenglicol
+ 10% polietilen
(7) alcanol
secundario C12-
C13

e . o e e n e v e —
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4 (catibnicos | NH, 9.4 70% 3.2
+ no idnicos) Cocoamida.2EO
quat +

20% dietilenglicol
+ 10% polietilen
(7) alcanol
secundario C12-
C13

5 NH, 10.1 75% 3
(catiénicos) Cocoamida.2EO
quat +

25% dietilenglicol

*Esta relacién no incluye glicol. Las muestras mostradas en la
presente invencion son formulaciones liquidas acuosas.

Este ejemplo demuestra que el glifosato sin agente tensioactivo
(muestra #2) no provee el nivel de control que se observa con dos agentes
tensioactivos. En particular, la muestra #5 tuvo una concentracion de agente
tensioactivo muy baja, mucho menor que los productos comerciales tipicos y
menor que la muestra #1, #3, y #4. Sin embargo, la muestra #5 a un tuvo un
mayor % Control que las otras muestras. Por el contrario, con el objeto de
alcanzar un % Control razonable, el sistema de agente tensioactivo utilizado
en la Patente de E.U.A. No. 5898332, en una mezcla de catibnicos y no
ibnicos (muestras #3 y #4), se necesita utilizar a una relacién de acido: agente
tensioactivo de aproximadamente 4.3:1, una concentracién mas de dos veces
la concentracion en la muestra #5. A la misma concentracién de de glifosato,
el nivel de control provisto por I; muestra #3 fue menor que para la muestra

#5 incluso aunque ésta tuvo una concentraciébn de agente tensioactivo dos

veces el nivel encontrado en |a muestra #5.




EJEMPLO 2
% Control, 21DAT
alPOMEA, = GRAMADEAGUA PROPORGION DE ROCIADO ~260 g ee/H
00 — e
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'PROPORCION DE ROCIADO ~130 g se/H _
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No DE MUESTRA
En la figura se muestran cinco muestras. Todos fueron sales de
15 glifosato de potasio:

Muestra Relacién de Agente Carga de agente
glifosato tensioactivo tensioactivo® %
acido/agente utilizado en peso
tensioactivo*

1 (glifosato de N.A. ninguno 0

potasio)

2 (WeatherMax) | <6 Agente >7

lensioactivo
WeatherMax

20 3 (cationicos) 7.51 75% cocoamina- | 4
2EO quat +
25%
propilenglicol

4 (etoxilato de 6.12 Tallowamina- 8.5

amina) 10EQ

S (etoxilato de 4.4 Polioxistilen (5) 9

eteramina) ) alcohol lineal

C12-C14
(oxipropil), amina

33 q,/.\—-

- — -

- —
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*Esta relacion no incluye glicol. Las muestras mostradas en [a

presente invencidn son formulaciones liquidas acuosas.

En este ejemplo, la muestra #3 tuvo una concentracidén muy baja
de agente tensioactivo, mucho menor que los productos comerciales tipicos y
5 menor que las muestras muestras #2, #4 y #5. Sin embargo, la muestra #3 a
un tuvo un % control mayor o equivalente que las otras muestras. A la misma
concentracion de glifosato, la muestra #3 tuvo un control equivalente al de Ia
muestra #5 en % Control ain cuando ésta tuvo una concentracién de agente

tensioactivo dos veces menor en comparacion con la muestra #5.
10 Ademas, solamente ia muestra #3 fue estable entre-20 y 60°C a

una concentracion de mas de 540 g a.e .
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Las muestras que se muestran en la figura fueron las mismas
que aquélias en el ejemplo 2 (id muestra #4 no se utilizé aqui). De nuevo, en
este ejemplo, la muestra #3 fue equivalente a o méjor que las otras muestras
en el % Control.

Como se muestra en los ejemplos anteriores, sea descubierto de
manera inesperada que un agente tensioactivo altamente efectivo y eficiente,
de alquilamina cuaternarios alcoxilada, pueden mejorar significativamente la
eficiencia de una formulacién de glifosato. Ademas, el agente tensioactivo de
alquilamina alcoxilada cuatemaria es estable en todas las sales de las
formulaciones de glifosato (incluyendo potasio y amonio) incluso a una
concentracion muy elevada (470 - 600 g a.e./l). Se espera que este resultado
provea ahorros significativos en los costos de Jas materias primas para las

formulaciones de glifosato y mejoraran las loglsticas del manejo de agentes

tensioactivos en las plantas.

. b = e ——
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.- Una formulacién herbicida, estable que comprende al menos
un compuesto herbicidamente activo y un agente tensioactivo adyuvante, en
donde dicho agente tensioactivo adyuvante comprende al menos un agente
tensioactivo catidnico de amonio cuaternario alcoxilado.

2.- La formulacién de conformidad con la reivindicacién 1,
caracterizada ademas porque dicha formulacién sustancialmente no contiene
polioxietileno alquiléteres.

3.- La foomulacién de conformidad con la reivindicacién 2,
caracterizada ademas porque dicha formulacién contiene menos de
aproximadamente 0.2% en peso de otros agentes tensioactivos.

4.- La formulacién de conformidad con la reivindicacién 3,
caracterizada ademas porque dicha formulacidn contiene menos de
aproximadamente 0.1% en pesode otros agentes tensioactivos.

5.- La formulacion de conformidad con la reivindicacién 4,
caracterizada ademas porque dicha formulacion no contiene cantidades
sustanciales de otros agentes tensioactivos.

6.- La formulacién de conformidad con la reivindicacion 1,

caracterizada ademéas porque dicho compuesto herbicidamente activo es una-

sal de glifosato,
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7.- La formulacion de conformidad con la reivindicacion 1,
caracterizada ademas porque dicha formulacion es estable entre -20 y 60°C,
preferiblemente -10 a 50°C y mas preferiblemente 0 y 40°C.

8.- La formulacion de conformidad con [a reivindicacion 1,
caracterizada adicionalmente porque comprende al menos un auxiliar de
procesamiento.

8.- La formulacion de conformidad con la reivindicacion 8,
caracterizada ademads porque dicho auxiliar de procesamiento es un glicol.

10.- La formulacién de conformidad con la reivindicacion 1,
caracterizada ademés porque dicho compuesto cuatemario alcoxilado es
cloruro de metil bis(2-hidroxietil)coco amonio.

11.- La formulacién de conformidad con la reivindicacion 6,
caracterizada ademas porque I; sal de glifosato se selecciona a partir del
grupo de sodio, potasio, amonio, isopropilamina, monoetanolamina,
dietanolamina, trietanolamina, trimetilsulfonio, y mezclas de los mismos.

12.- La formulacién de conformidad con la reivindicacién 11,
caracterizada ademds porque la formulacién de giifosato es una formulacién
liquida estable con una concentracién de glifosato en el intervalo de 360-600 g
a.e./l, preferiblemente 450-580 a.e./l.

13.- La fomulaciéon de conformidad con la reivindicacién 6,
caracterizada ademas porque la relaciéon de glifosato (% en peso a.e.) con

respecto al compuesto de amonio cuatemario alcoxilado es entre 4:1 y 100:1.

-— P L] - —— I —
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14.- La formulacion de conformidad con la reivindicacion 13,
caracterizada ademas porque la relacién de glifosato (% en peso a.e.) con
respecto al compuesto de amonio cuaternario alcoxilado es entre 7:1 y 40:1.

15.- La formulacién de conformidad con la reivindicacion 14,
caracterizada ademas porque la relacién de glifosato (% en peso a.e.) cCon
respecto al compuesto de amonio cuaternario alcoxilado es entre 10:1 y 30:1.

18.- La formulacion de conformidad con la reivindicacion 1,

caracterizada ademéas porque la cual comprende adicionalmente un co-
herbicida.

17.- La formulacién de conformidad con la reivindicacion 16,
caracterizada ademéas porque dicho co-herbicida se selecciona a partir del
grupo que consiste esencialmente de sulfonilurea, acifluorfen, asulam,
benzolina, bentazon, bialafos, bromacil, bromoxinil, cloramben, clopiralid, 2,4-
D, 2,4-DB, dalapon, dicamba, diclorprop, diclofop, diquat, endotail, fenac,
fenoxaprop, flamprop, fluazifop, fluoroglicofén, fomesafen, fosamina,
glufosinato, haloxifop, imazamet, imazametabenz, imazamox, imazapir,
imazaquin, imazetapir, ioxinil, MCPA, MCPB, mecoprop, dcido metilarsénico,
naptalam, acido nonandico, paraquat, picloram, acido sulfdmico, 2,3,6-TBA,
TCA, triclopir, sales de los mismos, y mezcias de los mismos.

18.- La formulacién de conformidad con la reivindicacion 1,

caracterizada ademas porque dicho compuesto de amonio cuaternario

alcoxilado es de la formula general |, a continuacién:
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T
- R (CaH40)a (CHzCHO)y, (CaH4O)H
\ 7 - :
Nt X
/.
R' (CH.O)x (GHzt?HD)u (C:H4O)H
CH;

en donde R es un grupo alquileno saturado o no saturado, de cadena recta o
ramificada que tiene de 8 a 22 atomos de carbono, R' es un grupo alquileno
saturado o no saturado, de cadena recta o ramificada que tiene de 1 a 4
atomos de carbono, y n+n' es un entero de 0-30, m + m' es un enterode 0 a
30, y z + ' es un entero de 0-30, con la condicién de que n + z es al menos 1
y/o n' + 2' es al menos 0 6 1, y X- s un anibn compatible en agricultura.

19.- La formulacion de conformidad con la reivindicacién 18,
caracterizada ademas porque dicho compuesto de amonio cuaternario
alcoxilado es cloruro de metil bis(2-hidroxietil)coco amonio.

20.- La formulacion de conformidad con la reivindicacién 19,
caracterizada ademas porque dicha formulacién es un sélido.

21.- la formulacion de conformidad con la reivindicacion 20,
caracterizada ademas porque dicha formulacién comprende al menos un
agente tensioactivo cuaternario alcoxilado y una sal de glifosato, en donde la
relacion de agente tensioactivo: sal es entre 4:1 y 100:1.

22.- La formulacidln de conformidad con la reivindicacién 1,

caracterizada ademas porgue dicho al menos un compuesto herbicidamente
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activo se selecciona a partir del grupo que consiste esenciaimente de
sulfonilurea, acifluorfen, asulam, benzolina, bentazon, bialafos, bromacil,
bromoxinil, cloramben, clopiralid, 2,4-D, 2,4-DB, dalapon, dicamba, diclorprop,
diclofop, diquat, endotall, fenac, fenoxaprop, flamprop, fluazifop, fluoroglicofén,
fomesafen, fosamina, glufosinato, haloxifop, imazamet, imazametabenz,
imazamox, imazapir, imazaquin, imazetapir, ioxinil, MCPA, MCPB, mecoprop,
acido metilars6nico, naptalam, acido nonandico, paraquat, picloram, acido
sulfamico, 2,3,6-TBA, TCA, triclopir, sales de los mismos, y mezclas de los
mismos.

23.- Un concentrado herbicida liquido acuoso estable que
comprende una sal de amonio de glifosato y que contiene al menos
aproximadamente 240 gramos/Lde giifosato a.e.,, ibn de amonio en una
relacion molar con respecto al glifosato entre aproximadamente 0.8 y
aproximadamente 2.5, y al menos un agente tensioactivo de sal de
alquilamonio cuaternario alcoxilado que corresponde a la férmula;

RR'N®AB
en donde R es un grupo alquilo saturado o no saturado, de cadena recta o
ramificada que tiene de 8 a 22.étomos de carbono, R' es un grupo alquilo
saturado o no saturado, de cadena recta o ramificada que tiene de 1 a 4
dtomos de carbono, A es (RPO)p(RO)G(R*'O)zZR® y B es
(R°0)p'(R%0)q'(R70)zR® en donde cada uno de R? R? R4 R% R%, y R’ se
selecciona independientemente a partir del grupo que consiste de etileno e

isopropileno, cada uno de R® y R? se selecciona a partir del grupo que
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consiste de hidrogeno, metilo y etilo, y cada uno de p, q, p, Q. zy Z es
independientemente un entercentre 0y 30 ylasumadep+p’'+q+q' +z+2'
es al menos aproximadamente 2, la relacién en peso de la suma de todos los
agentes tensioactivos de sal de amonio cuaternario del alquilo alcoxilado con
respecto al alquil éter de 6xido de polialquileno siendo mayor de 4.5:1.

24.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuatemario alcoxilado con respecto a la suma de dichos agentes
tensioactivos no idnicos siendo mayor de 4.5:1.

25.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicaciélr'\ 23, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de éxido de polialquileno siendo mayor de
5.2:1.

26.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 25, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos no iénicos siendo mayor de 5.2:1.

27.- El concentrado herbicida liquido acuoso estable de

conformidad con la reivindicacion 25, caracterizado ademds porque la relacion

2
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en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de 6xido de polialquileno siendo mayor de
10:1.

28.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 27, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos no idnicos siendo mayor de 10:1.

29.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 23, caracterizado ademas porque
comprende al menos aproximadamente 325 g/L de glifosato, a.e.

30.- El concentrade herbicida liquido acuoso estable de
conformidad con la reivindicacion 29, caracterizado ademas porque
comprende al menos aproximadamente 360 g/L de glifosato, a.e.

31.- El concentrado herbicida liquido acuoso estable de
confoomidad con la reivindicacion 30, caracterizado ademas porque
comprende al menos aproximadamente 400 g/L. de glifosato, a.e.

32.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademas porque no
contiene mas de aproximadamente 5% en peso de sulfato de amonio.

33.- El .concentrado herbicida liquido acuoso estable de

conformidad con la reivindicacion 23, caracterizado ademas porque la relacién
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de la suma de agentes tensioactivos de la sal de alquilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter
glicol(es)) es mayor de aproximadamente 3.25.

34.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 23, caracterizado ademas porque la relacién
de la suma de agentes tensioactivos de la sal de alquilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol{es) + alquilen éter
glicol(es)) es mayor de aproximadamente 4.

35.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademas porque
(p+q+p'+q'+z+z') 2 3.

36.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademés porque dichos
agentes tensioactivos de alquilamina cuaternaria alcoxilada tienen un valor Wy
entre aproximadamente 3 y aproximadamente 20, en donde Wy es el valor
promedio de (p + p' + q + Q'+ z + 2') para dichos agentes tensioactivos.

37.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacidon 36, caracterizado ademés porque el vaior
W; es entre aproximadamente 3 y aproximadamente 7.

38.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 36, caracterizado ade;'nés porque el valor

Wy es entre aproximadamente 6 y aproximadamente 15.
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39.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 36, caracterizado ademas porque
comprende una piuralidad de agentes tiensioactivos de alquilamonio
cuaternario alcoxilado, el valor de W, para al menos uno de dicha pluralidad
de agentes tensioactivos siendo entre aproximadamente 2, y el valor de Xp
para el otro de dichos agentes tensioactivos estando en el intervalo de entre
aproximadamente 8 y aproximadamente 15.

40.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 38, caracterizado ademas porque R de al
menos uno de dicha pluralidad de agentes tensioactivos de sal de alquilamina
cuaternaria alcoxilada contiene un promedio de entre aproximadamente 16 y
aproximadamente 18 atomos de carbono.

41.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacidn 23, caracterizado ademéas porque R de al
menos uno de dicha pluralidad de agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado contiene un promedio de entre
aproximadamente 16 y aproximadamente 18 atomos de carbono.

42.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 41, caracterizado ademas porque R de
dicho agente tensioactivo de alquilamina cuaternaria alcoxilada se deriva
predominantemente a partir de sebo.

43.- El concentrado herbicida llquido acuoso estable de

conformidad con la reivindicacion 23, caracterizado ademas porque la relacion

LR
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moiar de iones de amonio con respecto a los iones de glifosato es de al
menos aproximadamente 1.1.

44.- El concentrado herbicida liquido acuoso estable de
conformidad con ia reivindicacién 23, caracterizado ademas porque la relacién
molar de iones de amonio con respecto a los iones de glifosato es de al
menos aproximadamente 1.5.

45.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademas porque la relacion
en peso de glifosato, a.e., con respecto a la suma de sales de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3 vy
aproximadamente 20.

46.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 45, caracterizado ademas porque la relacién
en peso de glifosato, a.e., con respecto a la suma de sales de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3 vy
aproximadamente 10.

47.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 23, caracterizado ademas porque la
concentracion de la suma de agentes tensioactivos de la sal de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3% en peso y
aproximadamente 12% en peso.

48.- El| concentrado herbicida liquido acuoso estable de

conformidad con la reivindicacion 47, caracterizado ademéas porque la
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concentracién de [a suma de agentes tensioactivos de la sal de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3.5% en peso y
aproximadamente 10% en peso.

49.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 23, caracterizado ademas porque tiene una
baja toxicidad al ojo.

50.- E! concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 48, caracterizado ademas porque tiene una
clasificacion de amarilla en la toxicidad al ojo en banda roja.

51.- El concentrado herbicida liquido acuoso estable que
comprende una sal de amonio del glifosato y que contiene al menos
aproximadamente 240 g/L de glifosato a.e., ion de amonio en una relacion
molar con respecto al glifosato entre aproximadamente 0.8 vy
aproximadamente 2.5, y al menos un agente tensioactivo de sal del
alquilamonio cuaternario alcoxilado predominanternente que comprende un
sustituyente N-alquilo derivado a partir de sebo.

52.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 51, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos de alquil éter de éxido de polialquileno es mayor de

4.5:1.
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53.- El concentrado herbicida iiquido acuoso estable de
conformidad con la reivindicacion 51, caracterizado ademas porque
comprende al menos aproximadamente 325 gpl de glifosato, a.e.

54.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 23, caracterizado ademas porque
comprende una sal de amonio del glifosato y contiene mas de 38.0% en
peso/l. de glifosato a.e., ibn de amonio en una relaciébn molar con respecto al
glifosato entre aproximadamente 0.8 y aproximadamente 2.5, al menos un
agente tensioactivo de sal de alquilamonio cuaternario alcoxilado en donde
cada uno de p, q, p' Y q' es independientemente un entero entre 0 y 3, dicho
concentrado teniendo un pH < 7.3.

55.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 54, caracterizado ademds porque la relacion
en peso de la suma de ios agentes tensioactivos de sal de alquilamonio
cuaternarios alcoxilado con respecto a éualquier agentes tensioactivo de alquil
éter de dxido de polialquileno es mayor de 4:1.

56.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 54, caracterizado ademas porque dicho
concentrado tiene una concentracion de amoniaco en la solucidbn que es
menor de aproximadamente 750 ppm a 25°C.

57.- Un concentrado herbicida liquido acuoso estable que
comprende un sal de amonio del glifosato y que contiene al menos

aproximadamente 120 g/L de glifosato a.e., ibn de amonio en una relacion

- - — e —
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molar al glifosato entre aproximadamente 0.75 y aproximadamente 2.5, y al
menos un agente tensioactivo de sal de alquilamonio cuaternario alcoxilado
que coiresponde a la formula:
RR'N™AB

en donde R es un grupo alquilo saturado o no saturado, de cadena recta o
ramificada que tiene de 8 a 22 atomos de carbono, R' es un grupo alquilo
saturado o no saturado, de cadena recta o ramificada que tiene de 1 a 4
atomos de carbono, A es (RPO)p(RO)(R'O)zR®* y B es
(R50)p’(R®0)q’(R’0)z’R® en donde cada uno de R?, R?, R* R R® y R’ se
selecciona independientemente a partir del grupo que consiste de etileno e
isopropileno, y cada uno de p, q, p’, 4, 2y Z' es independientemente un entero
entre 0 y 30 yilasumade [p+p  +q+q +z+ Z es al menos
aproximadamente 2, la relacidn en peso del total de agentes tensioactivos de
alquilamonio cuaternario alcoxilado con respecto alglifosato de amonio, a.e.,
en dicho concentrado estando entre - aproximadamente 0.1:11 vy
aproximadamente 0.2:1, y la concentracién rr;olar del i6n de alquilamonio
cuaternario alcoxilado en dicha concentraciébn acuosa no siendo mayor de
aproximadamente 0.28.

58.- El concentrado liquido acuoso estable de conformidad con
la reivindicacion 57, caracterizado ademds porquela relacion molar de dicho
agente tensioactivo de sal de alquilamonio cuaternario alcoxilado no es mayor

de aproximadamente 0.25, 0.20, 0.15, 0.13, 0.10 6 0.08.
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58.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque R
comprende entre aproximadamente 8 y aproximadamente 18 atomos de
carbono

60.- El concentrado herbicida liquido acuoso estable de
conformidad con fa reivindicacion 59, caracterizado ademas porgque R se
deriva predominantemente partir de cebo.

61.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademdas porgue la relacién
en peso de la suma de todos esos agentes tensioactives de sal de amonio
cuaternario alquilo alcoxilado con respecto a cualesquiera agentes
tensioactivos de alquil éter de oxido de polialguileno siendo mayor de 4.5:1.

62.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 61, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensio_activos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos no idnicos siendo mayor de 4.5:1.

63.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacidén 57, caracterizado ademds porque la relaciéon
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de 6xido de poiialquileno siendo mayor de

5.2:1.
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64.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 63, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos no ibnicos siendo mayor de 5.2:1.

65.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 63, caracterizado ademas porque la relacion
en peso de la suma de todos esos agen'ltes.. tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de 6xido de polialquileno siendo mayor de
10:1.

B86.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 65, caracterizado ademas porque la relacion
en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos no idnicos siendo mayor de 10:1.

67.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque
comprende al menos aproximadamente 240 gpl de glifosato, a.e.

68.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademds porque

comprende al menos aproximadamente 325 gpl de glifosato, a.e.
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60.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacibn 68, caracterizado ademas porque
comprende al menos aproximadamente 360 g/L de glifosato, a.e.

70.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacibn 68, caracterizado ademas porque
comprende al menos aproximadamente 400 g/l de glifosato, a.e.

71.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque no
contiene mas de aproximadamente 5% en peso de sulfato de amonio.

72.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque la relacién
de la suma de agentes tensioactivos de la sal de alquilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter
glicol(es)) es mayor de aproximadamente 3.25.

73.- El concentrado herbicida -liquido acuoso estable de
conformidad con la reivindicacién 57, caracterizado ademas porque la relacién
de la suma de agentes tensioactivos de la sal de alquilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter
glicol(es)) es mayor de aproximadamente 4.

74.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque tiene una

clasificacién de amarilla en la toxicidad al ojo en banda roja.
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75.- El concentrado herbicida llquido acuoso estable de
conformidad con la reivindicacidon 57, caracterizado ademas porque la
concentracion molar de i6n de aiquilamonio cuaternario aicoxilado no-es
mayor de aproximadamente 0.13.

78.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 57, caracterizado ademas porque la
concentraciéon molar de todos los iones de amonio cuatemario no es mayor de
aproximadamente 0.15.

77.- un concentrado herbicida liquido acuoso estable gue
comprende una sal de amonio de glifosato y que contiene al menos
aproximadamente 120 gramos/Lde glifosato a.e., ibn de amonio en una
relacién molar con respecto al glifosato entre aproximadamente 0.75 y
aproximadamente 2.5, y al menos un agente tensioactivo de sal de
alquilamonio cuatemario alcoxilado que corresponde a la férmula:

RR'NMAB
en' donde R es un grupo alquilo saturado o no saturado, de cadena recta o
ramificada que tiene de 8 a 22 atomos de carbono, R' es un grupo alquilo
saturado o no saturado, de cadena recta o ramificada que tiene de 1 a 4
dtomos de ~carbono, A es (RO)p(RO)R'OZR® y B es
(RP0)p'(R®0)q'(R’0)z’R? en donde cada uno de R?, R3, R*, R% R®, y R’ se
selecciona independientemente a pariir del grupo que consiste de etileno e
isopropileno, y cada uno de p, q, p', 9, 2y Z' es independientemente un entero

entfe 0 y 30 ylasumade [p + p'+q+ q + z + 2 es al menos
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aproximadamente 2, [a relacién en peso del total de agentes tensioactivos de
alquilamonio cuatemario alcoxilado con respecto al glifosato de amonio, a.e.,
en dicha concentracion estando entre aproximadamente 0.1:1 vy
aproximadamente 0.2:1, y el valor promedio de (p+p’+q+q'+z+Z’) para dicho al
menos un agente tensioactivo es entre aproximadamente 2 vy
aproximadamente 10.

78.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 57, caracterizado ademds porque el valor promedio de
(p+p'+q+q'+z+Z’) para dicho al menos un agente tensioactivo es entre
aproximadamente 3 y aproximadamente 10, o entre aproximadamente 3 y
aproximadamente 8 o entre aproximadamente 4 y aproximadamente 8 o entre
aproximadamente 5 y aproximadamente 10.

79.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 77, caracterizado ademas porque la concentracién molar del
ibn de alquilamonio cuaternario aicoxilado no es mayor de aproximadamente
0.28.

80.- El concentrado herbicida liquido acuoso de conformidad con
1a reivindicacioén 77, caracterizado ademas porque la concentracién molar total
de todos los iones de amonio cuaternario no es mayor de aproximadamente
0.15.

81.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 77, caracterizado ademas porque

comprende al menos dos agentes tensioactivos de sal de alquilamonio
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cuaternario alcoxilado, en donde la suma promedio de (p+p'+q+q'+z+z') para
uno de dichos al menos dos agentes tensioactivos siendo entre
aproximadamente 2 y aproximadamente cinco, y la suma promedio de
(p+p'+q+q'+z+2’) para otro de dichos al menos dos agentes iensioactivos
siendo entre aproximadamente 5 y aproximadamente 15.

82.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 81, caracterizado ademas porque la relacion en peso de la
suma de dicho uno y dicho otro agentes tensioactivos con respecto al glifosato
de amonio, a.e., siendo entre aproximadamente 0.1:1 y 0.2:1.

83.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 82, caracterizado ademas porque la relacién en peso de
dicho un agente tensioactivo con dicho otro agente tensioactivo es entre
aproximadamente 1:1.5 y aproximadamente 1.5:1.

84.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 81, caracterizado ademas porque la relacién molar de los
agentes tensioactivos de sal de alquilamonio cuaternario alcoxilado con
respecto al glifosato no es mayor de aproximadamente 0.2:1.

85.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 81, caracterizado ademas porque ia relacion entre peso de
los agentes tensioactivos de sal de alquilamonio cuatemario alcoxilado con
respecto al glifosato se encuentra entre aproximadamente 0.1:1 y

aproximadamente 0.17:1.
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86.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 81, caracterizado ademéas porque la concentracién molar del
ion de alquilamonio cuaternario alcoxilado en dicho concentrado acuoso no es
mayor de aproximadamente 0.15.

5 87.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 81, caracterizado ademas porque la concentracién molar total

de todos los iones de amonio cuaternario no es mayor aproximadamente 0.15.

10
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RESUMEN DE LA INVENCION

La presente invencion se refiere a formulaciones estables de
glifosato con eficiencia mejorada por un agente tensioactivo cuaternario de
alquilamonio alcoxilado altamente efectivo a un nivel utilizado muy bajo; el
agente tensioactivo cuaternario de.alquilamina alcoxilada es compatible en
todas las formulaciones de sales de glifosato (incluyendo potasio y amonio)

incluso a una concentracién muy elevada (470 - 600 g a.e.N).

MA
~ PO7/520F
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PCT/US2005/034076 I
NATIONAL STAGE CLAIMS
(ACAG63I55WO; 39-21(54049); MTC 6520.8)

1. A stable aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at least about 240 p/L glyphosaic a.c., ammonium ion in a molar ratic
10 glyphosaic beitween about 0.8 and about 2.5, and at least one alkoxylated quaternary
alkylammonium salt surfactant corresponding to the formula:

RR'NAB

where R is & straight chain or branched chain, saturated or unsaturatcd alkyl group having from 8
to 22 carbon atoms, R! is a straight or branched chain, saturated or unsaturatcd alkyl group
having from 1 1o 4 carbon atoms, A is (R?0),(R*0),(R'0).R® and B is (R’0),{R°0)4(R’0),R’
where each of R R?, RY, R, R®, and R’ is independently sclected from the group consisting of
ethylenc and isopropylenc, each of R* and R? is sclecied from the group consisting of hydrogen,

mcthyl and cthyl, and cach of p, q, p', q', z and z' is independently an integer between 0 and 30
and the sum of p+p'+ q +q'+z + Z' is al lcast about 2,

the weight ratio of the sum of all said alkoxylated alky! quatemary ammonium salt surfactant(s)

10 any polyalkylenc oxide alkyl ether surfactant(s) being greater than 4.5:1. [Article 34
Amendment claim 15]

2. A stable aqueous liquid herbicidal concentrate as set forth in claim 1 wherein the
weight ratio of the sum of all said alkoxylated quatcrnary alkylammonium salt surfactani(s) to
the sum of any nonionic surfactant(s) is greater than 4.5:1.

3. A stable aqueous liquid herbicidal concentrate as set forth in claim | wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactant(s) to
the sum of any polyalkylene oxide alkyl cther surfactant(s) is greater than 5.2:1.

4. A stable agueous liquid herbicidal concentrate as sei forth in claim 3 wherein the
weight ratio of the sum of all said alkoxylated quatcrnary alkylammonium salt surfactant(s) to
the sum of any nonionic surfactani(s) is greater than 5.2:1.

T



PCT/US2005/034076 2
NATIONAL STAGE CLAIMS
(ACAG6355WO; 39-21(54049); MTC 6920.8)

5. A siable aqueous liquid herbicidal concentrate as sct forth in claim 3 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s) 1o
the sum of any polyalkylene oxide alky! ether surfactant(s) is greater than 10:1.

6. A stable aqueous liquid herbicidal concentrate as set forth in claim 5 whercin the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s) Lo

the sum of any nonionic surfactant(s) is greater then 10:1.

7. A stable agueous liquid herbicidal concentrate as set forth in claim | comprising at
least about 325 gpl glyphosate, a.e.

8. A stable aqueous liquid herbicidal concentrate as sct forth in claim 7 comprising at
least about 360 g/L glyphosate, a.c.

9. A stable agueous liquid herbicidal concentrate as set forth in claim 8 comprising at
least about 400 g/L glyphosate, a.c.

10. A stable aqueous liquid herbicidal concentrate as set forth in claim 1 containing not

more than about 5 wt.% ammonium sulfate.

11. A stable aqueous liquid herbicidal concentrate as set forth in claim 1 wherein the
ratio of the sum of dialkoxylated quatcrnary alkylammonium salt surfactani(s) to the sum of
(alkylene glycol(s) + alkylenc ether glycol(s)) is greater than about 3.25.

12. A stable aqueous liquid herbicidal concentrate as sct forth in claim 1 wherein the
ratio of the sum of dialkoxylated quaternary alkylammonium salt surfactant(s) to the sum of
(alkylcne glycol(s) + alkylenc ether glycol(s)) is greater than about 4.

07
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PCT/US2005/034076 3
NATIONAL STAGE CLAIMS
(ACAG63I55WO; 39-21(54049); MTC 6920.8)

13. A stablc agucous liquid herbicidal concentrate as set forth in claim | wherein (p
+q+p'q' +2+2)>3.

14. A stable aqueous liquid herbicidal concentrate as sct forth in claim 1 wherein said
alkoxylated quaternary alkylamine surfactant(s) have a Wy value between about 3 and about 20,
where W, is the average valuc of (p +p'+q +q'+ z + z") for said surfactant(s).

15. A stable aqueous liquid herbicidal concentrate as sct forth in claim 14 comprising a
plurality of alkoxylated quaternary alkylan?monium surfactants, the value of Wy {or at least one
of said plurality of surfactants being about 2, and the value of Wy for the other of said
surfactants being in the range of between about 8 and about 15.

16. A stable aqueous liquid herbicidal concenlrate as sct forth in claim 15 wherein R of
at lcast onc of said plurality of alkoxylated quaternary alkylamine salt surfactants contains an
average between about 16 and about 18 carbon atoms.

17. A stable aqueous liquid herbicidal concentrate as sel forth in claim | wherein R of

said alkoxylaled quaternary alkylammonium salt surfactant(s) contains an average of between
about 16 and about 18 carbon aloms.

18. A stable aqueous liquid herbicidal concentrate as sct forth in claim 17 wherein R of
said alkoxylated quatcrnary alkylamine salt surfactant is derived predominantly from tallow.

19. A stable aqueous liquid herbicidal concentrate as sct forth in claim | wherein the
molar ratio of ammonium ions to glyphosate ions is at lcast about 1.2.

20. A siable aqueous liquid herbicidal concentrate as sct forth in claim | wherein the

weight ratio of glyphosate, a.e., to the sum of alkoxylated quaternary alkylammonium salt(s) is
between about 3 and about 20.

21. A stable aqueous liquid herbicidal concentrate as set forth in claim 20 wherein the

weight ratio of glyphosate, a.c., to thc sum of alkoxylaled quaternary alkylammonium sali(s) is
beiween about 3 and about 10,



PCT/US2005/034076 4
NATIONAL STAGE CLAIMS
(ACA6355WO; 39-21(54049); MTC 6920.8)

22. A stable agueous liquid herbicidal concentmte as set forth in claim 1 wherein the
concentration of the sumn of alkoxylated quaternary alkylammonium salt surfactani(s) is between
about 3 wi.% end about 12 wi,%.

23. A smble aqueous liquid herbicidal concentrate as set forth in claim 22 wherein the
concentration of the sum of alkoxylated quaternary alkylammonium salt surfectani(s) is betwecn
about 3.5 wi.% to about 10 wt,%.

24. A stble aqueous liquid herbicidal concentrate as set forth in claim 1 having a Red

Band eyc toxicity classification of ycllow.

25. The stable aqueous liquid herbicidal concentrate of claim | comprising an
ammonium salt of glyphosate and containing greater than 38.0 wt.% /L glyphosalc a.c., at least
one alkoxylated quatcmary alkylammonium sall surfactant wherein each of p, q, p’ and q' is
independently an integer between 0 and 3, said concentrate having a pH <7.3.

26. The stable aqueous liquid herbicidal concentrate of claim 25, said concentrate having
an ammonia concentration over the solution that is less than about 750 ppm at 25°C.

27. A siable aqueous liquid herbicidal concentrate as set forth in claim | wherein the
weight ratio of the total of atkoxylated quaternary alkylnmmoﬁium surfactant(s) to ammonium
glyphosale, a.c., in said concentrate being between about 0.1:1 and about 0.2:1, and the molar
concentration of alkoxylated quaternary alkylammonium ion in said aqueous concentrate being
not greater than about 0.28.

28. A stable aqueous liquid concentratc as set forth in claim 27 whercin the molar

concentration ol said alkoxylated quaternary atkylammonium salt surfactant is not greater than
about 0.15.

29. A stable aqucous liquid herbicidal concentrate as set forth in claim 27 wherein R
comprises between about 8 and about 18 carbon atoms .



PCT/US2005/034076 3
NATIONAL STAGE CLAIMS
(ACA6355WO0; 39-21(54049); MTC 6920.8)

30. A stable aqueous liquid herbicidal concentrate as set forth in claim 29 wherein R is

predominantly derived from tallow.

31. A siable aqueous liquid herbicidal concentrate as set forth in claim 28 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactant(s) to
the sum of any nonionic surfactant(s) is greater than 4.5:1.

32. A stable aqueous liquid herbicidal concentrate as set forth in claim 27 whercin the
weight ratio of the sum of all said alkoxylated quatcrnary alkylammonium sait surfactani(s) o
the sum of any polyalkylene oxide alkyl ether surfactant(s) is greater than 5.2:1.

33. A stable aqueous liquid herbicidal concentrate as sct forth in claim 32 whercin the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactant(s) to

the sum of any nonionic surfactant(s) is greater than 5.2:1.

34. A stable aqueous liquid herbicidal concenirate as set forth in claim 32 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s) to
the sum of any polyalkylene oxide alky] ether surfactant(s) is grcater than 10:1.

35. A stablc aqueous liquid herbicidal concentrate as set forth in claim 34 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s) to

the sum of any nonionic surfactani(s) is greatcr than 10:1.

36. A stable aqueous liquid herbicidal concentrale as set forth in claim 27 comprising at

icast about 325 gp! glyphosate, a.e.

37. A siable aqueous liquid herbicidal concentrate as set forth in claim 36 comprising at

Jeast about 360 g/L. glyphosate, a.e.
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38. A stable aqueous liquid herbicidal concentrate as sct forth in claim 37 comprising at
least about 400 g/L glyphosate, n.c.

39. A siable aqueous liquid herbicidal concentrale as set forth in claim 27 containing not
more than about 5 wt.% ammonium sulfatc.

40. A stable aqueous liquid herbicidal concentrate as set forth in claim 27 wherein the
ratio of the sum of dialkoxylalcd quaternary alkylammonium salt surfactant(s) to the sum of

(alkylcne glycol(s) + alkylcne ether glycol(s)) is greater than about 3.25.

41. A stable aqueous liquid herbicidal concentrate as set forth in claim 27 wherein the
ratio of the sum of dialkoxylated quatcrnary alkylammonium salt surfactani(s) to the sum of
(alkylene glycol(s) + alkylene cther glycol(s)) is greater than about 4.

42. A stable aqueous Jiquid herbicidal concentrate as set forth in claim 27 having a Red
Band eyc toxicity classification of yellow.

43. A stable aqueous liquid herbicidal concentrate as set forth in claim 27 wherein the

molar concentration of alkoxylaied quaternary alkylammonium ion is not greater than about
0.13.

44, A stable aqueous liquid herbicidal concentrate as set forth in claim 27 wherein the

total molar concentration of all quaternary ammonium ions is not greater than about 0.15.

45. A stable aqueous liquid herbicidal concentrate as set forth in claim | wherein the
weight ratio of the total of alkoxylated quatcrnary alkylammonium surfactant(s) to ammonium
glyphosate, a.c., in said concentrate being between aboul 0.1:1 and about 0.2:1, and the number

average value of (p + p' + q + q' + 2z + z") for said at least one surfactant is betwcen about 2 and
about 10.
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46. A stable aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at least about 120 g/L. glyphosatc a.e., ammonium ion in a molar ratio
to glyphosate betwecn about 0.75 and about 2.5, and at least one alkoxylated quaternary
alkylammonium salt surfactant corresponding to the formula:

RR'N*PAB

wherc R is p straight chain or branched chain, saturaied or unsaturated alkyl group having from
8 10 22 carbon atoms, R' is a straight or branched chain, saturated or unsaturated alkyl group
having from 1 1o 4 carbon atoms, A is (R?0),(R*0),(R*O),R* and B is (R*0)»(R°0)¢(R"0).R’
where each of R%, R?, R*, R%, RS, and R’ is independently sclected from the group consisting of
cthylene and isopropylene, and each of p, g, p', q', z and z' is independently an inieger between 0
and 30 and the sum of [p+ p'+q + q' +z +2' is at least about 2,

the weight ratio of the total of alkoxylated quaternary alkylammonium surfactani(s) to
ammonium glyphosate, a.c., in said concentrate being between about 0.1:1 and about 0.2:1, and

the average value of (p + p + q + q' +z + 2') for said at least onc surfactant is betwcen about 3
and about 10. |Article 34 Amendment claim 77)

47. An aqucous liquid herbicidal concentrate as set forth in claim 46 whercin the average

value of (p + p + q + q' +z +2) for said at least onc surfactant is between about 3 and about 8.

48. An aqueous liquid herbicidal concentrate as set forth in claim 46 wherein the average

value of (p + p + q + g’ + z+Z') for said at least one surfactant is between about 4 and about 8.

49. An aqueous liquid herbicidal concentrale as set forth in claim 46 wherein the average

value of (p + p+ g + q' +z + 2) for said at least one surfactant is between about 5 and 10.

50. A stable aqueous liquid herbicidal concentrate comprising an ammonium salit of

glyphosate and containing at least about 120 g/L. glyphosate a.e,, ammonium ion in a molar ratio
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10 glyphosute between about 0.75 and about 2.5, and at icast two alkoxylated quatcrnary

alkylammonium salt surfactants corresponding to the formuia:
RRN"AB

where R is a straight chain or branched chain, saturated or unsaturated alkyl group having from
8 10 22 carbon atoms, R' is a straight or branched chain, saturated or unsaturated alky! group
having from 1 to 4 carbon atoms, A is (R%0),(R'0)(R*0).R" and B is (R°0)y(R°0)¢(R’0):R’
where each of R%, R?, R%, R% R®, and R is independently selected from the group consisting of
cthylene and isopropylene, and each of p, q, p', q', z and 2' is independently an integer between 0
and 30 and the sum of [p+p'+q+q'+z+2Z'is at [east about 2,

the weight ratio of the (otal of alkoxylated quaternary alkylammonium surfactant(s) to

ammonium glyphosate, a.e., in said concentratc being between about 0.1:1 and about 0.2:1, and

the average sum of (p + p' + q + q' +z + Z') for onc of said at least two surfactants being between
about 2 and about S, and the average sum of (p + p' + q + q' +z + z) for another of said at lcast
two surfactants being between about 5 and about 15. |Article 34 Amendment claim 81]

51. An aqueous liquid herbicidal concentrate as set forth in claim 50 wherein the weight
ratio of the sum of said one and said anothcr surfactants 1o ammonium glyphosate, a.e., being
betwcen about 0.1:1 and about 0.2:1.

52. An aqueous liquid herbicidal concentrate as set forth in claim 51 wherein the weight
ratio of said one surfactant to said another surfactant is between about 1:1.5 and about 1.5:1,

53. An aqueous liquid herbicidal concentrate as set forth in claim 50 wherein the mole

ratio of alkoxylated quaternary alkylammonium salt surfactant(s) o glyphosate is not greater
than about 0.2:1.
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54. An aqueous liquid herbicidal concentrate as set forth in claim 50 wherein the weight
ratio of alkoxylated quaternary alkylammonium salt surfactant(s) to glyphosate is between about
0.1:1 and about 0.17:1.

55. An aqueous liquid herbicidal conccntrate as set forth in claim 50 wherein the molar
concentration of alkoxylated quaternary alkylammonium ion in said aqueous concentrale is not
greater than about 0.15,

56. An-aqueous liquid herbicidal concentrate as set forth in claim 50 wherein the total

molar concentration of all quaternary ammonium ions is not greater than about 0.15.

57. A siablc aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at least about 240 g/L. glyphosate a.c., ammonium ion in a molar ratio
to glyphosate between about 0.8 and about 2.5, and at Icast one alkoxylated quaternary
alkylammonium salt surfactant predominantly comprising an N-alkyl substituent derived from
1allow. [Articlc 34 Amendment cluim 43.]

58. A stable aqueous liquid concentrate as set forth in claim 57 wherein the weight ratio
of the sum of all said alkoxylated alkyl quatcrnary ammonium salt surfactant(s) to any
polyalkylene oxidc alkyl ether surfactant(s) is greater than 4.5:1.

59. A stable aqueous liquid herbicidal concentrate as set forth in claim 57 comprising at
least about 325 gpl glyphosate, a.e.
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N VEDAD DE LA INVENCION

REIVINDICACIONES

1.- Un concentrado herbicida liquido acuoso estable que
comprende un sal de amonio del glifosato y que contiene al menos
aproximadamente 240 g/L de glifosato a.e., ibh de amonio en una relacién
molar de glifosato entre aproximadamente 0.8 y aproximadamente 2.5, y al
menos un agente tensioactivo de sal de alquilamonio cuaternario alcoxilado
que corresponde a la formula: RR'N®'AB; en donde R es un grupo alquilo
saturado o no saturado, de cadena recta o ramificada que tiene de 8 a 22
atomos de carbono, R’ es un grupo alquilo saturado o no saturado, de cadena
recta o ramificada que tiene de 1 a 4 atomos de carbono, A es
(R?0)p(R°0)q(R*0)zR® y B es (éso)p'(R”O)q'(R’owR“ en donde cada uno de
R?, R? R* R% R®% y R’ se selecciona independientemente a partir del grupo
que consiste de etileno e isopropileno, cada uno de R® y R® se selecciona a
partir del grupo que consiste de hidrégeno, metilo y etilo, y cada uno de p, q,
p', q', 2y Z' es independientemente un entero entre 0 y 30 y la suma de p + p'
+q+q +2z+ 2 es al menos aproximadamente 2, la relacién en peso de la
suma de todos esos agentes tensioactivos de la sal de amonio cuaternario del
alquilo alcoxilado con respecto a cualesquiera agentes tensioactivos de alquil

éter de 6xido de polialquileno es mayor de 4.5:1.
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2.- El concentrado herbicida llquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademds porque la relacion
en peso de la suma de todos esos agentes'tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos no idnicos es mayor de 4.5:1.

3.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademéas porque la relacién
en peso de la suma de ftodos esos agentes fensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de 6xido de polialquileno es mayor de
5.2:1.

4.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 3, caracterizado ademds porque la relacién
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos no idnicos es mayor de 5.2:1.

5.- El concentrado herbicida liquido acuosc estable de
conformidad con la reivindicaciéon 3, caracterizado ademas porque la relacion
en peso de la suma de todos esos agentas tensioactivos de la sal de
alquilamonio cuatemario alcoxilado con respecto a la suma de cualesquiera

agentes tensioactivos de alquil éter de O6xido de polialquileno es mayor de

10:1.
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6.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 5, caracterizado ademés porque la relacion
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos no ibnicos es mayor de 10:1.

7.- El concentrado hemicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademéas porque comprende
al menos aproximadamente 325 gpl de glifosato, a.e.

8.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 7, caracterizado ademés porque comprende
al menos aproximadamente 360 g/L de glifosato, a.e.

9.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 8, caracterizade ademas porque comprende
al menos aproximadamente 400 g/L de glifosato, a.e.

10.- EiI concentrado herbicida liquido acuoso estable de

conformidad con la reivindicacidn 1, caracterizado ademdas porque contiene no '

mas de aproximadamente 5% en peso de sulfato de amonio.

11.- E! concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademas porque la relacién
de la suma de agente(s) tensioactivo(s) de sal de alquilamonio cuatemario
dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter

glicoi(es)) es mayor de aproximadamente 3.25.
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12.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademas porque la relacion
de la suma de agente(s) tensioactivo(s) de sal de alguilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol{es) + alquilen é&ter
glicol(es)) es mayor de aproximadamente 4.

13. El concentrado herbicida liquido acuoso esiable de
conformidad con la reivindicaciéon 1, caracterizado ademas porque (p +q+p'+q'
+2z+2)23.

14.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 1, caracterizado ademds porque dicho
agente tensioactivo(s) de alquilamina cuaternaria alcoxilada tiene un valor Wy
entre aproximadamente 3 y aproximadamente 20, en donde W, es el valor
promedio de (p + p' + q + q'+ z + 2') para dicho agente(s) tensioactivo(s).

15.- El concentrado herbicida llquido acuoso estable de
conformidad con la reivindicacibn 14, caraclerizado ademds porque
comprende una pluralidad de agentes tensioactivos de alquilamonio
cuatemario alcoxilado, el valor de WO para al menos uno de dicha pluralidad
de agentes tensioactivos siendo de aproximadamente 2, y el valor de WO para
el otro de dichos agentes ten;ioactivos estando en el intervalo de entre
aproximadamente 8 y aproximadamente 15.

16.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 15, caracterizado ademds porque R de al

menos uno de dicha pluralidad de agentes tensioactivos de sal de alquilamina
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cuaternaria alcoxilada que contiene un promedio de entre aproximadamente
16 y aproximadamente 18 atomos de carbono.

17.- El concentrado herbicida llquido acuosc estable de
conformidad con la reivindicacién 1, caracterizado ademas porque R de
dicho(s) agente(s) tensioactivo(s) de sal de alquilamonio cuaternario
alcoxilado contiene un promedio de entre aproximadamente 16 vy
aproximadamente 18 4tomos de carbono.

18.- El concentrado herbicida Iliquido acuoso estable de
conformidad con la reivindicacion 17, caracterizado ademas pomue R de
dicho agente tensicactivo de sal de alquilamina cuaternaria alcoxilada se
deriva predominantemente a partir de sebo.

19.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademéas porque la relacion
molar de los iones de amonio con respecto a los iones de glifosato es de al
menos aproximadamente 1.2.

20.- El concentrado bherbicida liquido acuoso estable de
conformidad con la reivindicacion 1, caracterizado ademas porque la relacion
en peso de glifosato, a.e., con respecto a la suma de sal(es) de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3 vy
aproximadamente 20.

21.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 20, caracterizado ademas porque la relacién

en peso de glifosato, a.e., con respecto a la suma de sal(es) de alquilamonio
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cuaternario alcoxilado se encuentra entre aproximadamente 3 Yy
aproximadamente 10.

22.- E! concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 1, caracterizado ademas porque la
concentracién de la suma de agente(s) tensioactivo(s) de sal de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3% en peso y
aproximadamente 12% en peso.

23.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicaeion 22, caracterizado ademas porque la
concentracién de la suma de agente(s) tensioactivo(s) de sal de alquilamonio
cuaternario alcoxilado se encuentra entre aproximadamente 3.5% en peso a
aproximadamente 10% en peso.

24.- El concentrado herbicida Ilquido acuoso estable de
conformidad con la reivindicacion 1, caracterizado ademas porque tiene una
clasificacién de amarilla en la toxicidad al ojo en banda roja.

25.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 1, caracterizado ademas porque comprende
una sal de amonio del glifosato y contiene mas de 38.0% en peso/L de
glifosato a.e., al menos un agente tensioactivo de sal de alguilamonio
cuaternario alcoxilado en donde cada uno de P. 9, P Y q es

independientemente un entero entre 0 y 3, dicho concentrado tiene un pH

<7.3.

W
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26.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacidon 25, caracterizado ademas porque dicho
concentrado tiene upa concentracién de amoniaco en la solucibn que es
menor de aproximadamente 750.ppm a 25°C.

27.- El concentrado herbicida liquido acuosc estable de
conformidad con la reivindicacién 1, caracterizado ademas porque la relacién
el peso del total de agente tensioactivo(s) de alquilamonio cuaternario
alcoxilado con respecto al glifesato de amonio del i6n de alquilamonio
cuaternarios alcoxilado en dicho concentrado siendo no mayor de
aproximadamente 0.28.

28.- El concentrado liquido acucso estable de conformidad con
la reivindicacién 27, caracterizado ademas porque la concer;tracibn molar de
dicho agente tensioactivo de sal de alquilamonio cuaternaric alcoxilado no es
mayor de aproximadamente 0.15.

29.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 27, caracterizado ademéas porque R
comprende entre aproximadamente 8 y aproximadamente 18 atomos de
carbono.

30.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 28, caracterizado ademas porque R se
deriva predominantemente a partir de sebo.

31.- El concentrado herbicida Ifquido acuoso estable de

conformidad con la reivindicacién 28, caracterizado ademés porquela relacion
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L.

en peso de la suma de todos esos agentes tensioactivos de sal de
alquilamonio cuaternario alcoxilado con respecto a !a suma de cualesquiera
de los agentes tensioactivos no idnicos es mayor de 4.5:1.

32.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 27, caracterizado ademas porque la relacion
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecio a la suma de cualesquiera
agentes tensioactivos de aiquil éter de 6xido de polialquileno es mayor de
5.2:1.

33.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 32, caracterizado ademas porque 1a relacién
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuatemario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos no iénicos es mayor de 5.2:1.

34.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 32, caracterizado ademds porque la relacién
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto a la suma de cualesquiera
agentes tensioactivos de alquil éter de dxido de polialquileno es mayor de
10:1.

35.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 34, caracterizado ademds porque la relacién

en peso de la suma de todos esos agentes tensioactivos de la sal de

%0
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alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera
agentes tensioactivos no iénicos es mayor de 10:1.

36.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizado ademas porque
comprende al menos aproximadamente 325 gpl de glifosato, a.e.

37.- El! concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacibn 368, caracterizado ademas porque
comprende al menos aproximadamente 360 g/L de glifosato, a.e.

38.- El concentrado herbicida liquido acuosoc estable de
conformidad con la reivindicacion 37, caracterizado ademas porque
comprende al menos aproximadamente 400 g/L de glifosato, a.e.

39.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizado ademas porque contiene
no més de aproximadamente 5% en peso de sulfato de amonio.

40.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizado ademas porque la relacién
de la suma de agente(s) tensioactivo(s) de sal de alquilamonio cuaternario
dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter
glicol(es)) es mayor de aproximadamente 3.25.

41.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizado ademdés porque la relacion

de la suma de agente(s) tensioactivo(s) de sal de alquilamonio cuaternario
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dialcoxilado con respecto a la suma de (alquilen glicol(es) + alquilen éter
glicol(es)) es mayor de aproximadamente 4.

42.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizado ademdés porque tiene una
clasificacion de amarilla en la toxicidad al ojo en banda roja.

43.- El concentrado herbicida liquide acuoso estable de
conformidad con la reivindicacion 27, caracterizado ademas porque la
concentracion molar del i6n de alquilamonio cuaternario alcoxilado no es
mayor de aproximadamente 0.13.

44.- E| concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacién 27, caracterizada ademés porque la
concentracién molar total de todos los iones de amonio cuatemario no es
mayor de aproximadamente 0.15.

45.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacidn 1, caracterizado ademés porque la relacién
en peso del total de agente(s) tensioactivo(s) de aiquilamonio cuatemnario
alcoxilado con respecto al glifosato de amonio, a.e., en dicho concentrado
siendo de entre aproximadamente 0.1:1 y aproximadamente 0.2:1, y el
nimero promedio del valor de (p + p' + q + q' + z + Z') para dicho al menos un
agente tensioactivo se encuentra entre aproximadamente 2 vy
aproximadamente 10,

46.- Un concentrado herbicida liquido acuoso estable que

comprende un sal de amonio del glifosato y que contiene al menos




10

15

20

46

aproximadamente 120 g/L de glifosato a.e., ibn de amonio en una relacién
molar de glifosato entre aproximadamente 0.75 y aproximadamente 2.5, y al
menos un agente tensioactivo de sal de alquilamonio cuaternario alcoxilado
que corresponde a la formula: RR'N'¥AB; en donde R es un grupo alquilo
saturado o no saturado, de cadena recta o ramificada que tiene de 8 a 22
atomos de carbono, R' es un grupo alquilo saturado o no saturado, de cadena
recta o ramificada que tiene de 1 a 4 &tomos de carbono, A es
(R?0)p(R*0)q(R*0)zR® y B es (R%0)p'(R%0)q'(R70)z’R? en donde cada uno de
R? R3, R*, R® R® y R’ se selecciona independientemente a partir del grupo
que consiste de etileno e isopropileno, cada unode p, q, p’. 4,2y Z es
independientemente un enteroentre 0y 30 ylasumade[p+p' +q+q +z +
Z' es al menos aproximadamente 2, la relacién en peso del total de agentes
tensioactivos de alquilamonio cuaternario del alquilo alcoxilado con respecto al
glifosato de amonio, a.e., en dicho oéncentradosiendo entre aproximadamente
0.1:1 y aproximadamente 0.2:1, y el valor promedio de (p+p'+q+q'+z+2') para
dicho al menos un agente tensioactivo es entre aproximadamente 3 y
aproximadamente 10.

47 .- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 46, caracterizado ademas porque el valor promedio de
(p+p'+q+q'+z+2') para dicho al menos un agente tensioactivo es entre
aproximadamente 3 y aproximadamente 8.

48 .- El concentrado herbicida liquido acuoso de conformidad con

la reivindicacién 46, caracterizado ademas porque el valor promedio de
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(ptp'+q+q'+z+2’) para dicho al menos un agente tensioactivo es entre
aproximadamente 4 y aproximadamente 8.

49.- El concentradf: herbicida liquido acuoso de conformidad con
la reivindicacién 48, caracterizado ademas porque el valor promedio de
(p+p'+qtq'+z+2') para dicho al menos un agente {ensioactivo es entre
aproximadamente 5 y aproximadamente 10.

50.- Un concentrado herbicida liquido acuoso estable que
comprende una sal de amonio del glifosato y que contiene al menos
aproximadamente 120 gramos/L de glifosato a.e., ibn de amonio en una
relacibn molar de con respecto al glifosato entre aproximadamente 0.75 y
aproximadamente 2.5, y al menos dos agentes tensioactivos de sal de
aiquilamonio cuaternario alcoxilado que corresponden a la fdSrmula: RR'N®MAB:
en donde R es un grupo alquilo saturado o no saturado, de cadena recta o
ramificada que tiene de 8 a 22 Atomos de carbono, R' es un grupo alquilo
saturado o no saturado, de cadena recta 0 ramificada que tiene de 1 a 4

dtomos de carbono, A es (RO)p(RONR'O)zZR® y B es

- (R°0)p'(R°0)q'(R'0)Z’R® en donde cada uno de R?% R®, R, R®, R®, y R’ se

selecciona independientemente a partir del grupo que consiste de etileno e
isopropileno, y cada uno de p, q, p', q', Zy Z' es independientemente un entero
entre 0 y 30 y la sumade‘[p+p'+q-|=q'+z+z' es al menos
aproximadamente 2, |a relacién en peso del total de agentes tensioactivos de

alquilamonio cuaternario del alquilo alcoxilado con respecto al glifosato de

amonio, a.e., en dicho concentrado siendo entre aproximadamente 0.1:1 y
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aproximadamente 0.2:1, y el valor promedio de (p+p'+q+q'+z+2’) para dicho al
menos dos agentes tensioactivos siendo entre aproximadamente 2 y
aproximadamente 5, y la suma promedio de (p+p'+q+q'+z+2') para otros de
dichos al menos dos agentes tensioactivos siendo entre aproximadamente 5 y
aproximadamente 15.

51.- El concentrado herbicida liquido acuoso de conformidad con
I.a reivindicacién 50, caracterizado ademéas porque la relacion en peso de la
suma de dicho uno y dicho otro agentes tensioactivos con respecto a glifosato
de amonio, a.e., es de entre aproximadamente 0.1:1 y aproximadamente
0.2:1.

52 .- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 51, caracterizado ademéas porque la relacibn en pesoc de
dicho un agente tensioactivo con respecto a dicho otro agente tensioactivo se
encuentra entre aproximadamente 1:1.5 y aproximadamente 1.5:1.

53.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacion 50, caracterizado ademas porque la relacibn molar de
agente(s) tensioactivo(s) de sal de alquilamonio cuatemario alcoxilado con
respecto al glifosato no es mayor de aproximadamente 0.2:1.

54.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 50, caracterizado ademas poi'que la relacién en peso de
agente(s) tensioactivo(s) de sal de alquilamonio cuaternario alcoxilado con

respecto al glifosato se encuentra entre aproximadamente 0.1:11 y

aproximadamente 0.17:1.

———t wmaam v [
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55.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 50, caracterizado ademas porque la concentracion molar del
iébn de alquilamonio cuaternario alcoxilado en dicho concentrado acuoso no es
mayor de aproximadamente 0.15.

58.- El concentrado herbicida liquido acuoso de conformidad con
la reivindicacién 50, caracterizado ademas porque la concentracién molar total
de todos los iones de amonio cuatemnaric no es mayor de aproximadamente
0.15.

57.- Un concentrado herbicida liquido acuoso estable que
comprende una sal de amor;io del glifosatoy que contiene al menos
aproximadamente 240 g/L de glifosato a.e., i6n de amonio en una relacion
molar con respecto al glifosato entre aproximadamente 08 vy
aproximadamente 2.5, y al menos un agente tensioactivo de sal del
alquilamonio cuaternario alcoxilado predominantemente que comprende un
sustituyente N-alquilo derivado a partir de sebo.

58.- El concentrado herbicida liquido acuoso estable de
conformidad con la reivindicacion 57, caracterizado ademas porque la relacién
en peso de la suma de todos esos agentes tensioactivos de la sal de
alquilamonio cuaternario alcoxilado con respecto la suma de cualesquiera

agentes tensioactivos de alquil éter de éxido de polialquileno es mayor de

4.5:1.
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59.- El concentrado herbicida liquido acuoso estable de /lﬂ
conformidad con la reivindicacibn 57, caracterizado ademas porque

comprende al menos aproximadamente 325 gpl de glifosato, a.e.
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B BoxNo.Vl  Cartaln documents clisd
B BoxNo. Vil Certain defucts in the ntemational appiication
& Box No. VIl Cartain cbssrvations on the International appication

wurhntlbomhboﬂnl EA and the chosen IPEA haw nolifed the
Imrmlbnllmnluuiu Rule 88.14is(b) that written opinlons of this intsmational Ssarching Authority

¥ this ppinion ls, as provided above, comidernsd 1o be s mitish bndillPEA.ﬂlOlpphuthmhdh

submit 10 the IPEA a writien fogether, where appropriais, with amendments, before the sxpiralion of three
mmm&d:vrlmzu Form PCTASAZ20 or before the sxpimtion of 22 months from the priorly date,

For further options, see Form PCTARALR20,
3. For fathar detalis, ses noles o Form PCTIBAZIO,

("IPEA"). Howevar, this doss nol apply whem

Nt and maling whiress of $a 184

T - i P)
’ ;ﬂﬂ.’?‘:‘.ﬂﬁmwd 'ru-pn-:u-.mumm ‘\Qj

Form (PCTABARST) (Cover Sheat) {January 2004)
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INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005034076

Box No-1 Basis of the apinion

t. WIhmdhlhalann , this opinion has been esiablished on the besie of the intemational application in
tha language in which & was filad, uniess otherwise indicated under this fem.

O This opinion has been established on the basls of a translation from the originai language Into the following

language , which is the language of a translation fumished for the purposes of international search
(under Rules 12.3 and 23. 1(b)).

2. With regard 0 nucisotide andbr amino acld ssquence disciosad In the intemational Ication and
mmwm:"gummmn ﬂhoplrlonhmbammmdmhlmhof ool

&. fype of material:
0 a sequence listing
O tabie(s) related to the saquenoe lsting
b. fommet of maderial:
O  In written format
O i computer readable form
¢. iime of Mingfumishing:
O contained n the Inlemational application as filed.
O Med ogether with the intemational appiication in computer reacable form.
O fumished subssquently 1o this Authorlty for the purposes of search.

has been liad or fumiahed, the requived satements that the information in

or additional
mh%hﬂﬂhﬂﬂbﬂulﬁdm&uﬂpbﬂﬂhlﬂaﬁnui“ﬁ

4. Aodhional comments:

3.0 Inlncltbn.hMGummmmmwmormwd-mmmmmem

BoxNo.Nl_ Priorty

1. @ The validity of the priority clalm has not been considared because the Internationsl Searching Authorty
doea not have in ils possassion a copy dnmmnwmwbﬂlyhnmndanedor.mm
recuired, a transiation of th alﬂer ication. This opinion has nevertheloas been oatablished on the
mmbnmattrnmlunmulh(ﬂu 43bis.1 and 684.1) Is the claimed priority date.

2. [1 This opinion has heen gsiabished as §F no rhrtyhadhnndﬂmddnmmuﬂmnmn
has boen found invelid (Rules 43bis.1 andﬂﬂ mmm;ﬂmo{mﬁm the intem
fiing dale kndicated sbove Is considered 1o be the relevant date

3. Additional cheervations, if necessary:

Form PCTIRAIZST {laramry 2004)
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Box No.V Ressoned statement under Rule 43bis.1(a}{]) with regard to novelly, inventive step or
industrial applicahiiity; citations sud expianstions supporting such statement

1. Statement
Novelty (N) Yes: Claima
No: Claims 1-87
nveniive step (IS) Yes: Claims
No: Claims 1-87 (innofar as novel)
Induwtrial applicablity (LA) Yes: Claims 187
No: Claims

2 Ciiations ang sxplanations
200 sspurets shest

Box No. VI  Cariain documents olted

1. Ceriain published documents (Rules 43bis. 1 and 70.10)
and for

2. Non-written disclosures (Rules 43bis.1 and 70.9)
e form 210

Box No. Vil Cestain defacts in the Internations! application

Tha following defacts In the form or contents of the international appiication have been noted:
908 saparais sheot

Box No. VI Certain abesrvations on the intamstional appllestion

Tha following chaervation the clarlly of the claima, d andd
““M;.' lh:l:h. wm"m“:mm rawinga or on tha question whether the

900 sepurais ahest

Farw PCTIEAN 83T (Jaruawy 2004)
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Baltem V

Reasoned statement with regard to novelty, inventive step or industrial applicabliity;
citations and explanations supporting such statement

1). The subject-matter of claims 1 - 22 is not novel (Art. 33 (2) PCT) for the following
reasons:
Herbicldal formuiations comprising alkoxylated quaternary ammonium cationic surfactants
have been disclosed in all documents cited In the International Search Report (ISR), for
relerances In the cited documents it is referred to the passages as cited in the ISR:
WO 94/02021 A1 (= D1) discloses afueous concentrates compriging 5 - 40% of a
glyphosate salt and a cationic gurfactant within the scope of Formula | of claim 18,
rasulting in low eye Iiritancy and very low fish toxicity. The ratio of surfactant to glyphosate
may vary In wide ranges and Is preferably between 1 : 5 and 5 : 1. The presence of further
surfactants is optional and the examples in Table 1 do not contain any further surfactant.
The pregence of glycol is (advantageously) not required but may be added If desirad. The
presance of a co-herbicide such as 2,4-D, dicamba or acifiuorfen aiso Is mentioned in D1.
D1 hence anticipates the subject-matier of present claims 1 - 13 and 16 - 19,
US 5,968,332 (= D2) discloses aqueous concentrates comprising 300 - 800 gA. ammonium
glyphosate and quatemary alkyl ammonium gurfactants within the scope of Formula | of
claim 18, In particular methyl bis (2-hydroxyethyfjcoco ammonlum chionde, and
polyoxyethylene alkanol as nonlonic surfactant. The presence of co-herbicides and glycol
also has been disclosed in D2.
D2 hence anticipates the subject-maiter of present claims 1 and 8 - 19.
EP 582 581 A1 (= D3) discloses solld compositions comprising glyphosate, a surfactant
which preferably Is a cationic surfactant such as Ethoquad G/25 or 18/25 and an extrusion
" ald which Is a polyethylene giycol. The_presence of co-herbicides also Is dlsclosed in D3.
D3 hence anticipates the subject-matier of present claims 1 -9, 11 - 13, 16 - 18, 20 and
21.
EP 274 389 A1 (= D4) discloses aqueous concentrates of ammonium glyphosate,
ammonium sulfate and alkoxylated quatemary alkyl ammonium salts as surfactants, which
optionally may contain further (nonionic) surfactants. D4 and In particular the concentrate
as disclosed in Example | anficipates the subject-matier of present claima 1 -8,10-13, 18
and 19.

Wyrlll & Bumside, 1877 (= D8) disclose equeous formulations of glyphosate and various

Form PCTASA/ZSY (Separiis Sheet) (Sheet 1) (EPO-Jammry 2004)
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surfactants including Ethoquads within the scope of present claims 10, 18 and 19. D6
anficipates the subject-matter of claims 1 - 8, 10, 11, 13- 15, 18 and 19.

Laerke & Strelbig, 1885 (= D7) disclose agueous glyphosate formulations comprising as
cationic surfactant the ethoxylated trimethyl quaternary ammonium compound Trimao
hence anticipating the subject-matter of claims 1 -8, 11 and 13- 15,

EP 526 444 A1 (= D8) discloses aqueous giyphosate formulations comprising alkkoxylated
lower alkyl quaternary ammonium salis , preferably in combination with glycol, which
posacess a low eye Imtancy and low toxlcity.

D8 hence anticipates the novelty of present claims 1 -9, 11 - 13, 16 and 17.

US 5,462,912 (= D9) discloses herbicidal composlitions, Including solki compositions,
comprising a herbicide such as glyphoaate, paraquat or glufosinate with an akoxylated
alkyl quaternary ammonium salt within the scope of Formula | of claim 18.

D9 hence anticipates the novelty of clalms 1 -8, 11 and 13- 18 and 20-22.

WO 97/32478 A1 (= D10) discloses herbicidal formulations comprising a herbicide such as
glyphosate or giufosinate and an alkoxyiated alky! quaternary ammonium sak in
combination with a nonionic amine based surfactant, thus anticipating the noveity of
presentclaims 1,2,6-9, 11 -14 16, 17 and 22.

2). The subjact-matter of claimg 23 - 87 is not novel (Art. 33 (2) PCT) for the following
reasons:

The disclosure of D1 Is directed at the formulation of aqueous concentrates of glyphosate
salts, including ammonium salts, and teaches that cationic polyoxyethylene/propylene akyl
quaternary ammonium surfactanis within the scope of the formula RR'NAB as defined in
present claim 23 may be advantageously used to obtain concentrates having a low eye
Irfitancy. The aqueous concentrates of D1 do neither contain nonlonic surfactanis nor
ammonium sulfate.

D1 hence anticipates the subject-matter of claima 23 - 87. Insofar as some dalms define
features that have not been apecifically disciosed in D1, it concems random selections
from the various possibliities that have been dlsciosed in D1. The molar ratio of
ammaonium as defined by claims 43/44 1g normally obtained when one selects the
ammonium salt from the (narrow) range of possible salis Indicated in D1, whereas the
tallow-derivad R-group is well within the range of the G, to G, alkyl groups of surfactant
(b) of D1.

in following the teachings of D1, the skilied artisan automatically and necessadly will anive

Ferm PCTASA27 (Separsle Shea() (Shwet 2) (EPO-January 2004)
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at the formulations as defined by present claims 23 - B7.

It can furthermore not be seen from the application documents on file which particular
technical problem has been solved in a non-obvious way by the formulations as defined by
the present claims. The advantageous effect of the alkoxylated quaternary ammonium
surfactants as used in the present appiication on aqueous glyphosate concentrates is
known from D1 and there is no apparent reason why the skilled artisan would hesttate to
apply these surfactants to ammonium sals of glyphosate, which are explicitly mentioned in
D1.

So aven If the subject-matter of claims” - 87 wouki be considered novel, they are not
considered to be based on an inventive &tep (Ai. 33 {3) PCT).

Be ltem V1
Certaln documents cited
Cenrtain publiahed documents
Apploation No Publiextion dste Aling dule Priarky dets fveit! claim)
Patard No {clepvimonilyynar) fdeyimanttyyyssr) fdmyimontyyesr)
WO 2005018002 24.02.05 06.02.04 04.08.03 US

Provided that the present applcation validly claims the priority date of 23.08.04 US, this
document (D5 of the ISR) does not form part of the prior art (Rule 64.1 (b)(ii) PCT).

D5 disciosaes herbicidal formulations compiising monomethyl and dimethyl amine salts of
glyphosate and a alkoxylated quaternary ammonium surfactant within the scope of formula
| of prasent claim 18 In particular the surfactants Ethoquad G/12 and 18412 (D5: page 5,
ine 3 - 12, page 10, ne 10711 and Formulation References 2 and 3 in Table 1). The
presence of lurther ingredients such as glycols or co-herbicides also has bean disciosad in
D5 (page 11, fine 17 - 24). In the European phase of the application D5 hence will be
relevant prior art for the purposes of Art. 54 (3) EPC for claims 1 - 10, 12, 13 and 16 - 19.

Ba tem Vi
Cartain defects In the intemnational spplication

- Contrary to the recuirements of Rule 5.1(a){fl) PCT, the relevant background art disclosed

Form PCTASAZYT (Sepamis Bhewt) (Shaet 2) (EPO-Janumry 2004)
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in the documents D1, D3, D8 and D8 Is not mentioned In the description, nor are these
documernts identified therein.

- The number of claims is not reasonable in consideration of the nature of the invention
(Rule 8.1(a) PCT).

Be 1tam Vill

Certain obeorvations on the intemational application

The number of claims taken In combination with the slight varlations between the
Independent composition claims 23, 51, 57 and 77 results in an ambiguousiy defined
scope of protection contrary to the requirements of Art. 8 PCT.

For example, the alkoxylated catlonic surfactant of (Independent) claim §1 has not been
ragtrictad to the surfactant as used In the concentrate defined by clalm 23, Claim 51 does

not contain the limiting feature with respect to the nonlonic surfactant. This claim hence is
much broader than claim 23, apart from the tallow-feature.

Claim 77 is essentially identical with claim 57, apart from the maximum molar

concentration featuring in claim 57. It thus appears, that cialms 57 - 76 actually should be
dependent an claim 77.

It is furthermore pointed out, that various dependant claims are not grouped together in the
most practical way possible and in some cases define a broader scope that the
independent claims to which they refer (e. g. claims 54 - 58, with claim 55 defining a
minimum cationic surfactant/alkylether surfactant below that of independent clalm 23).

Form PCTASA/23T {Separaie Bhest) (Bhest 4) (EPO-January 2004)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Akzo Nobel N.V.
Inventor(s): Zhu et al. o ' -
Serial No. PCT/US2005/034076

Fited: Saptamber 23, 2005
For: ALKOXYLATED ALKYLAMINE QUATERNARY SURFACTANTS FOR
GLYPHOSATE

Atty. Ref.: ACAB355WO (MTC 6920.8)

September 12, 2008

RESPONSE TO INVITATION TO SUBMIT AMENDMENTS

COMMISSIONER FOR PATENTS,
Attn: Authorized Officer Nhu Thuy Tran

Dear Officer Tran:

In response to the Invitation to Submit Amendments dated August 15, 2006
(copy enclosed), Applicant submits amendments under Article 34.

Applicant respectfully requests that international preliminary examination start
on the basis of the claims as amended under Article 34 as set forth in the
accompanying replacement pagaes (PCT Rule 68.1(e)) and that an Examination
Report be issued for the above-referenced PCT application.

Andrew C. Wegman, Reg. No. 54,530
SENNIGER POWERS

One Metropolitan Square, 16th Floor
St. Louis, Missouri 63102

(314) 231-5400

AcCwdil
Express Mall Label No. EV 654633223 US
Mail Stop PCT
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

RALPH J, MANCINI

AKXZO NOBEL INC.

INTELLECTUAL PROPERTY DEPARTMENT
7 LIVINGSTONE AVENUE

DOBBS FERRY, NEW YORK 10522-3408
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AKZO NOBEL INC.

NOTIFICATION OF RECEIPT
OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY .

(PCT Rules 49.3(¢) and 61. 1(b), first umme_‘ - .
and Administrailve Instruetions, Seclion 60 1(a))

e 15 Aup 2006
Applicant’s or ageat’s ﬁ:g::;:swo IMPORTANT NOTIFICATION
Inanst.ond apphicatior i fu. Intemataz.ivl Gling daie fdepmoniiyvar) Prionty date {dopisonivieer;
PCTIUS2005/034078 23 Sep 2005 23 Sep 2004
Applicant .
AXZO NOBEL N.v.

|  The npplicant iy hereby notifisd thal this Internstionsl Preliminary Exsamining Autherity considens the following dutc s Lhe duae
of receipt of the demand for viemational preliminky examinanon of the intemational applicetion:

24 Jul 2006

1. Thatdate of receipt 13

O

the actual date of receipt of the demand by ta Authority (Rule §1.1{b)).
D the actun) date of receipt of he demand on behalf of this Authonity (Rule 59 3e)}

the datc on which this Authonity has, in response lo the lavilation to correct defecls In the demand (Form
PCTNIFEA/404), recoived the required corrections.

i} D ATTENTION: Thal dsic of recept is after the expiration of 19 months from the priovicy daie. Consequenily, in respect
ofiome Offices, the devinnd docs wot huve the effect of pastpoaing the entry mia the natjonal phase unfil J0 monlhs Gom
the peiority dme {or Jatey in same Offlces) {Articie 39(1)) aad the ucts for entry inlo the natianal phage munt therefors be
performed within 20 months om tha priority daie (or laler an some Ofices), However, in respect of some other Offices,
the rime bimit of 30 monds (of later) may nevertheless apply See the Annex to Form PCTABI0 and, for desils sbout the
applicabls yme limits, Office by Office, see the PCT Applicant’s Guide, Yolhane 11, Navone! Chapters and the WIPD

D U/ appheehis) Thus noaficatian cooflrms the informatian given by telephone, faczizule transmrsgion 8¢ 1n person on'

4 Only where paragraph 3 applies, & copy of this not:Nication has been sent 10 the Intermational Buresy.

Name and mailing address ol the IPEA/

Mail Stop PCT, Comunissioner for Patents
F.O. Hon 1430, Afzasndna, VA 21313-1430

Feczimile No. 571-173-1201

Authorized officer
Nhu Thuy Tran

—

Telephone No.  703-308-9290 EX 103

Form PCT/IPEAMOZ {Apn| 2002; rcprint Junusry 2004)
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Intematioral spplication No buermatwnal fihng dae
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Applicant
AKZO NOBEL N.V.

The applleant is heseby lnvited, wilhin the time limit indicated above, ta submit 1o this Jniemnstionsl Preliminary Examining
Authosjty the bllowing documents which weie referved o in the slatement concerning amendments made In the demand
for international preliminary examination, but not mfieched 1o the demand:
smendments made under Anicle 34 ol

[ the description

the clnitns

D lhe drawings
D lenter sccompinying wnendments under Aslicle 34,

11 Ihe decumenty are submitied 10 this Awthorily within the time limil indicated abave, they will be 1aken ine account for
the san of the internationa! preliminary exumination (Rule 69.1(c)).

1 the decumnenis are nof gubmitied 10 thiy Authority within the 1ime limit Indicated shove, the inlerstional preliminary
cxaminslion may san withuut taking hem imo pccount (Rule 664bs).

Name and mailing nddress of the IPEA/

Authoriaad uificer

Mail Stop PCT, Commissionar for Palanis
P.Q. Box 1450, Alexandris, VA 22313-1450
Fatsimile Np 97 '1-2/ 33400

Nhu Thuy Tran
Telephone No  703-308-9200 EX 105

/

Forsn PCT/IPEAMD (July 1992, reprint Januwy 2004)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: Akzo Nobel Inc.
Inventor (s) : Zhu et al.
Application No.: PCT/US2005/034076
Filed: Beptembex 23, 2005
For: ALKOXYLATED ALKYLAMINE QUATERNARY
SURFACTANTS FOR GLYPHOSATE
Applicant's Ref.: ACA6355W0 (MIC 6920.8)

September 12, 2006

AMENDMENT PURSUANT TO ARTICLE 34

This Amendment pursuant to Article 34 PCT is presented in
connection with the Demand for International Preliminary
Examination filed July 24, 2006, pursuant to PCT Rule 695.1,
and in response to the Invitation to Submit Amendments dated
August 15, 2006.

Enclosed are replacement pageas 21 to 33 reflecting
amendments to the claims. Claim 1 has been amended to more
clearly define the invention and more clearly distinguish the
prior art. Original claimg 57 and 77 (now claimas 48 and 66,
respectively) have heen amended to depend from original claim
23 (now claim 15}. New independent claims 77 and E1
correspond to original dependent claims 78 and B1,

respectively.

Item V (Reasoned statement with regard to novelty, inventive
step or industrial applicability; citations and explanation
supporting such statement)

Applicant respectfully submitg that the pending claims
are novel and involve an inventive step over the cited

references for the reascns set forth below.




~~ ~

ACA6355WO (MTC 6920.8) 2
PCT

I. Claims 23-87

In accordance with the instant amendment, the subject

matter of original claims 23-87 is now presented with

appropriate amendments in claimes 15-87.

Claim 15

Independent claim 15 (original claim 23) is directed to a
stable aqueous liquid herbicidal concentrate comprising an
ammonium salt of glyphosate and an alkoxylated gquaternary
alkyl ammonium salt, in which the weight ratio of the sum of
all alkoxylated guaternary alkyl ammonium salt surfactant (s)
to any pelyalkylene oxide alkyl ether surfactant(s) present in
the formulation is greater than 4.5:1.

More particularly, claim 15 is directed to such an
herbicidal concentrate containing at least about 240 g/L
glyphosate, a.e., in which the molar ratio of ammonium ion to
glyphosate is between about 0.8 and about 2.5. The
concentrate comprises at least one alkoxylated gquaternary
alkylammonium salt surfactant corresponding to the formula
RR'N'AB. R is a straight chain or branched chain, saturated
or unsaturated alkyl group having from 8 to 22 carbon ataoms,
R' is a straight or branched chain, saturated or unsaturated
alkyl group having from 1 to 4 carbon atoma, A is
(R?0), (R%0) g {R'0).R® and B is (R%0)p (R°0)q (R'0}.R’ where each of
R*, R*, R', R®, R®*, and R’ is independently selected from the
group consisting of ethylene and isopropylene, each of R® and
R’ is selected from the group consisting of hydrogen, methyl
and ethyl, and each of p, q, p', ', z and z' 18 independently
an integer between 0 and 30 and the sum of p + p' + g + q' + 2

+ z' ig at leasat about 2.
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Claim 43

Independent claim 43 (original claim S51) is directed to a
stable aqueous liquid herbicidal concentrate comprising an
ammonium salt of glyphosate and at least one alkoxylated
quaternary alkylammonium salt surfactant predominantly
comprising an N-alkyl substituent derived from tallow. The
ammonium ion to glyphosate meolar ratio is between about 0.8
and about 2.5 and the concentrate contains glyphosate at a
concentration of at leasat about 240 g/L glyphosate, a.e.

Claims 77 and 81

New independent claims 77 and 81 (original dependent
claims 78 and 81, respectively) are directed to stable agueous
liquid herbicidal concentrates comprising an ammonium salt of
glyphosate and least one alkoxylated quaternary alkylammonium
salt surfactant (claim 77) or at least two alkoxylated
quaternary alkylammonium salt surfactants (claim 81) of the
formula RR'N''AB defined above in the formulation of claim
15.

In the concentrate of claim 77, the average value of (p +
P+qgq+q' + 2z + z') for at least one surfactant is between
about 3 and about 10.

In the. concentrate of claim 81, the average sum of (p +
P' + g+ q' + z + z2') for one of the at leaat two surfactants
is about 2 and about 5, and the average sum of (p + p' + g +
g' + z + z') for another of the at least two surfactants is
between about 5 and about 15.

As gspecified in both claims 77 and 81, the concentrates
contain at least about 120 g/L glyphosate, a.e., the ammonium
ion to glyphosate molar ratio is between about 0.75 and about
2.5, and the weight ratio of the total of alkoxylated
quaternary alkylammonium surfactant (s) to ammonium glyphosate,
a.e., is between about 0.1:1 and about 0.2:1,
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State of the Art

N-phosphonomethylglycine (glyphosate) is well-known in
the art as an effective post-emergent foliar applied
herbicide. Since the acid form is substantially insoluble in
water, glyphosate is generally formulated and applied as a
water soluble salt. The water soluble salts of glyphosate are
typically monobasic salts such as, for example, mono-
isopropylamine, mono-potassium, or mono-ammonium salts or
dibasic salts such as the dlammonium salt. For many
applications, a surfactant is incorporated into the glyphosate
formulation to improve the herbicidal performance of the
glyphosate palt. Unfortunately, however, many surfactants are
not suitable for incorporation into formulations having a high
glyphosate loading and may require relatively high surfactant
loadinge to provide sufficient impact on performance. The use
of certain surfactants may also require the presence of other
surfactants to improve the compatibility of the surfactant,
and/oxr the performance of the formulation, and/or ameliorate
problems in handling the formulationa.

Aqueous concentrates comprising ammonium glyphosate salts
are preferred for many applications because ammonia is
relatively inexpensive and functions as a nutrient for
vegetation, not as an environmental contaminant. On the other
hand, .ammonium salts tend to present compatibjility problems,
i.e., ammonium glyphosate concentrates are generally more
susceptible to phase separation than other glyphosate salts
such as the isopropylamine ("IPA") gsalt. As a congeguence,
ammonium glyphosate has typically been formulated with
surfactants in either solid form or in agqueous concentrates
more dilute than the IPA salt formulations that were the

standard of the industry for many years.
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Ammonium glyphosate salts are more compatible with
quaternary ammonium salt surfactant than with other cationic
surfactants. However, it has proved difficult to exploit this
unique compatibility in the form of -high strength ammonium
glyphosate concentrates because of the relatively acute eye
toxicity of most quaternary ammonium salta. To provide high
load ammonium glyphosate concentrates which can be diluted to
produce tank mixes comprising herbicidally effectives ratios
of surfactant to glyphosate, it has been deemed necessary to
incorporate the quaternary ammonium gurfactants into the
concentrate at levels which have a relatively severe
lachrimating effect. Conventhnally, polyalkylene oxide alkyl
ether surfactants have been used to limit eye toxicity of
glyphosate salt concentrates comprising alkoxylated quaternary
alkylammonium salt surfactants, while alkylene glycols and
alkylene ether glycols are typically present in glyphosate
concentrates that comprise alkoxylated quaternary
alkylammonium salt and polyoxyethylene oxide alkyl ether
surfactants. While effective agalnat eye toxicity, nonionic
surfactants such as polyalkylene oxide alkyl ethers can
compromise the gtability of high load ammonium glyphosate
concentrates containing relatively high concentrations of
alkoxylated quaternary alkylammonium salt surfactants, i.e.,
the stability gained by use of an alkoxylated quaternary alkyl
ammonium surfactant is at least partially lost due to the
destabilizing effect of the nonionic surfactant incorporated
to control eye toxicity. Thus, those skilled in the art are
confronted with a dilemma (or a tetralemma) 1.e., whether to:
(i) sacrifice glyphosate loading in favor of (etability + low
eye irritancy + efficacy); (ii) sacrifice the efficacy
provided by alkoxylated quaternary alkylammonium salt
surfactants for (high glyphoeate loading + stability + low eye
irritancy); (iii) sacrifice stability in favor of (high
glyphosate loading + efficacy + low eye irritancy); or (iv)




~~ ~_

ACA6355WO (MTC 6€920,8) 6
PCT

sacrifice desirable handling properties in favor of
(glyphosate loading + stability + efficacy) by accepting

relatively severe eye toxicity.

The Present Invention -

In accordance with the invention, Applicant has
discovered stable high load ammonium glyphosate concentrates
which contain efficaciocus concentrations of alkoxylated
quaternary alkylammonium salt surfactants and exhibit low eye
toxicity, but which can be formulated with minimal
concentrations of polyalkylene oxide alkyl ethers or other
nonionic surfactants. It has further been found that the
concentrates can be formulated with minimal concentrations of
alkylene glycols, minimal concentrations of alkylene ether
glycols, and/or with minimal concentrations of either nonionic
surfactants, alkylene glycols, or alkylene ether glycols.
Certain preferred formulations may be subatantially devoid of
each, any, and/or all of these. The absence or subatantial
abgence of polyalkylene oxide alkyl ethers and other nonionic
surfactants in the formulations of the present invention
contributes to their stability.

Prior to the present invention, it had been understood
that, to meet the eye toxicity standards of at least some
jurisdictions without incorporating a significant fraction of
nonionic surfactant, the concentrations of quaternary ammonium
salt purfactants in ammonium glyphosate concentrates must be
maintained at levels significantly lower than those desired
for herbicidal efficacy. However, in accordance with the
invention, it has been found that low eye toxicity can be
preserved at surfactant concentrations that provide suitable
herbicidal efficacy, for example, where the ratio of
glyphosate, a.e., to the sum of alkoxylated quaternary
alkylammonium salt(s) is between about 3 and about 20, as

NN



A_ o~

ACA6355WO (MTC 6920.8) 7
PCT

defined in claim 37, or between about 3 and about 10, a8

defined in claim 38.

A. Novelty of claims 15-87 over D2
U.S. Patent No. 5,998,332 (D2) describes ammonium

glyphosate formulations, preferably including a cationic
surfactant such as a quaternary alkylammonium salt (e.g.,
methyl bis(2-hydroxyethyl)coco ammonium chloride}. The
invention of D2 is described as the discovery that surfactant
compatibility improves with increasing mole ratio of ammonia
to glyphosate, including ammonia to glyphosate molar ratios in
excess of 1 or, more preferably, in excess of 1.5 (e.g., from
about 1.6 to about 2.0 or from about 1.8 to about, 1.95)}.

The working examples of D2 describe herbicidal
formulations prepared by mixing one of Solutions 1, 2, and 3
containing glyphosate with one of Surfactant Mixtures A, B,
and C. The latter Mixtures contain a quaternary surfactant
{methyl bis(2-hydroxyethyl)coco ammonium chloride), a
polyoxyethylene alkyl ether (polyoxyethylene secondary Ciz-z:
alkanol), diethylene glycol, and water in varying proportions.
Mixtures A and B contain the quaternary surfactant and
polyoxyethylene alkyl ether at weight ratios of abhout 4.3:1
and about 4.4:1, respectively. Mixture C is described as
containing from 40-44% quaternary ammonium surfactant and from
9-10% polyoxyethylene alkyl ether; thus, the weight ratio of
these components may not be definitively calculated.
Attributing to Mixture C the averages of the stated ranges for
the concentrations of components ylelds a weight ratio of
guaternary surfactant to polyoxyethylene alkyl ethex of
approximately 4.42:1. However, based on the varlability of
these components expressed in this Mixture, the express
teaching of D2 cannot be construed as definitively teaching a

4.42:1 ratio, or any other specific ratio calculated from a

154/



ACA6355WO (MTC 6920.8) 8
PCT

combination of values falling within the combination of stated
ranges.

Accordingly, D2 fails to teach any quaternary salt to
polyoxyalkylene oxide alkyl ether ratio greater than 4.5:1 as
called for in claim 15. Claim 17 further distinguishes D2 by
calling for a ratio of alkoxylated quaternary alkylammonium
salt surfactant to polyoxyalkylene oxide alkyl ether
surfactant greater than about 5.2:1. Even if the upper end of
the disclosed range for quaternary ammonium surfactant of
Mixture C were coupled with the lower end of the range
disclosed for polyoxyethylene surfactant, the calculated ratio
would be no more than about 4.9:1, well below the ratic of
greater than about 5.2:1 called for in claim 17. Thus, D2
generally exemplifies combinations of quaternary ammonium
surfactants and relatively substantial fractions of additiocnal
nonionic surfactants (i.e., the polyoxyethylene alkyl ether
diethylene glycol included in Mixtures A, B, and C). This
reference includes no express teaching to exclude or limit the
proportion of either polyalkylene oxide alkyl ether or any
other nonionic surfactants, as is required by applicant's
claim 15 and various claims depending therefrom. Accordingly,
applicant respectfully submits independent claim 15 (original
claim 23) and claime 16 to 42 and 46 to 76 depending therefrom
are novel over the disclosure of D2.

The generic disclosure of D2 describes a variety of
suitable surfactants including quaternized long chain amines,
guaternized polyalkylene long chain amines (e.g., methyl
bis (2-hydroxyethyl)coco ammonium chloride), quaternized
pyridines, quaternized carboxylated imidazolines,
trialkylbetaines, and amine oxides (e.q.,

di (hydroxyethyl)tallowamine oxide). The only gquaternary
surfactant utilized in the working examples of D2 is methyl
bis(2-hydroxyethyl) coco ammonium chloride present in
Surfactant Mixtures A, B, and C.
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Thus, D2 includes no disclosure of quaternized
surfactants derived from tallowamine. Accordingly, applicant
respectfully submits that independent claim 43 (original claim
51) and dependent claims 44 and 45 are novel over the
disclosure of D2 on the basis of requiring the presence of at
least one alkoxylated quaternary alkylammonium salt surfactant
predominantly comprising an N-alkyl substituent derived from
tallow. As deacribed in applicant's specification and known
to those skilled in the art, surfactants derived from
tallowamine are lower in cost and more efficacious on
broadleaf weeds than gurfactants derived from cocoamine.
Accordingly, the efficacious herbicidal formulaticns of the
present invention that exhibit low eye toxicity and
incorporate surfactants derived from tallow represent a
significant advance over the prior art.

Likewise, applicant respectfully submits new claims 77 to
87 are novel over the disclosure of D2, Independent claim 77
requires a degree of alkoxylation between about 3 and about 10
whereas the only alkoxylated quaternary alkylammonium salt
surfactant utilized in the Mixtures of D2 contains an average
value of only 2 ethylene oxide units. Independent claim 81
requires the presence of at least two quaternary ammonium
surfactants, a feature also not taught in the examples of D2.
Even if the generic disclosure of D2 were construed as’
describing the inclusion of two quaternary ammonium
surfactants, there is no discleosure of incorperating any
surfactant substituted with an average of 5 to 15 alkylene

oxide unita as specified in claim B81.

B. Novelty of claims 15-87 over D1

WO 94/02021 (D1) describes glyphosate-containing
herbicidal formulations including quaternary ammonium
compounds,’ as defined in the formula detailed therein. Dl
generically discloses a list of glyphosate salts suitable for

154
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use in formulations that includes ammonium salts. {See, page
4, lines 35-37) However, this passage also expresses a clear
preference for the isopropylamine salt of glyphosate and the
working examples of Di are limited exclusively to formulations
including the monoisopropylamine salt.

Although D1 routinely includes ammonium glyphosate in a
list of the various glyphosate gsalts that may be used as
herbicides, the reference contains no disclosure of any
formulation containing ammonium glyphosate. 1In fact, the only
formulations actually disclosed contain the isopropylamine
salt, which has been the predominant commercial source of
glyphosate over the past 25 years.

As described in the Sato patent (D2) and/or applicant'’'s
specification, constraints are encountered in formulating
ammoniun glyphosate salte and cationic surfactants. These
include incompatibility of surfactants with the ammonium salt,
instability of ammonium salt formulations generally, and eye
toxicity of ammonium glyphosate formulations containing
quaternary ammonium salt surfactants. Dl recognizes eye
toxicity as a problem with glyphosate formulations generally,
but fails to acknowledge the dilemma reaspecting the inclusion
or exclusion of nonionic surfactants, especially in the case
of ammonium glyphosate formulations containing cationic
surfactants. The reference fails to recognize either the
beneficial effect of nonionics on eye toxicity of formulations
containing ammonium glyphopate and a guaternary ammonium salt
surfactant, or the negative effect of nonionics on the
stability of auch formulations.

In fact, the teachings of D1 refer to glycols as
"golubllizing agents,” thus entirely missing the negative
effect of glycol ether surfactants on formulation stability.
While the generic disclosure of D1 also states that ™"no
additional solubilizing agent such as a glycol is necessary to

prevent the surfactant from gelling when added to water," this

i
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representation should be read in the context of a
specification where the only exemplary disclosure is of
concentratea wherein the glyphosate source is exclusively the
IPA palt. Moreover, the specification goes on to acknowledge
that ingredients other than a glyphosate salt and ethoxylated
quaternary alkylammonium salt surfactant can nevertheless be
present. Specifically, the text recognizes that the
formulation can contain any of various nonionic surfactants
such as the ethoxylated alcohols. Significantly, these
nonionics are also used in the exemplary ammonium glyphosate
formulations of D2. 1In its generic disclosure, D1 lista still
other ingredients that may be present in the formulation,
including ammonium sulfate and/or polyethylene glycols such as
PEG-400. D1l discloses no upper limit on the concentration of
any such components. Moreover, it reflects neither
recognition of the problems that can be created by nonionics
nor any admonition that the concentrations therecof be limited.

More particularly, there is no auggestion in D1 that the
ratio of alkoxylated quaternary alkylammonium salt surfactant
to polyalkylene oxide alkyl ether surfactant in an ammonium
glyphosate concentrate be at least about 4.5:1 as specified in
instant claim 15. Nor is there any remote suggestion in D1
that the ammonium ion to glyphosate ratio be maintained
between about 0.8 and about 2.5 as further required by claim
15, or 0.75 to 2.5 as called for by claims 77-87. As noted,
DX discloses that the glyphosate salt formulation may -
optionally contain ammonium sulfate. AB indicated by the
working examples of the Sato patent (D2), formulations
containing ammonium glyphosate and an alkoxylated gquaternary
alkylammonium salt surfactant may often include a substantial
proportion of ammonium sulfate. Where ammonium sulfate is
included in such a formulation, the ammonium ion toc glyphasate
ratio is typically well in excess of 2.5, the maximum
permitted by any of claims 15-87.
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Although the D1 working examples do not include nonionic
surfactants or ammonium sulfate, thepe examples are limited to
formulations of the isopropylamine salt of glyphosate. As
those skilled in the art are aware, the isopropylamine salt is
generally more forgiving than the ammonium salt with respect
to both the need for and penalties of nonionic surfactants.
Thus, the D1 working examples have little or nothing to tell
those gkilled in the art about the problem of formulating
ammonium glyphosate salts with alkoxylated quaternary
alkylammonium salt surfactants, or with any other surfactant.

In view of these considerations, it is respectfully
submitted that claims 15-87 are novel over the disclosure of
Dl on the basis of requiring the presence of an ammonium salt
of glyphosate and/or a weight ratio of quaternary surfactants
to any polyalkylene oxide alkyl ether surfactant(s) of greater
than 4.5:1 and/or the specified ammonium ion to glyphosate
ratio of about 0.8 to about 2.5 (claims 15-76) or about 0.75
to about 2.5 (claims 77-87).

Applicants further respectfully submit that claims 43-45
and 77-87 are novel over the disclosure of D1 on the basig of
additional limitations present therein. Claim 43 requires
that at least one quaternary ammonium surfactant comprises an
N-alkyl substituent derived from tallow. Dl generically
discloses ammonium salts of glyphosate and separately
discloses that surfactants used in glyphosate formulations may
be derived from tallowamine, but does not disclose or suggest
the particular combination of ammonium glyphosate and
alkoxylated guaternary alkylamine derived from tallow. The
working examples of D1 entirely fail to suggest such
combination. They describe only isopropylamine salts of
glyphosate in combination with alkoxylated quaternary salt

surfactants derived from coconut oil.
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Nothing in D1 suggests a formulation having a degree of
alkoxylation between about 3 and about 10 as called for in
claim 77. The guaternary ammonium spalt surfactant utilized in
BExamples 1-3 of D1 is substituted with an average of 15 moles
of ethylene oxide per mole of amine and the remaining
disclosure of D1 is equally deficient so far as the claimed
degree .of alkoxylation is concerned. The examples of D1
likewise fail to include a formulation including two
quaternary ammonium surfactants as required in claim 81. Even
if incorporating two quaternary ammonium surfactants were
attributed to the disclosure of D1, there is no disclosure of
incorporating two such surfactants having the degrees of
alkoxylation specified in claim 81.

C. Inventive Step of claims 15-87 over D2 and D1

The present invention confronts the problem of providing
a stable ammonium glyphosate formulation of relatively high
glyphosate loading that contains an alkoxylated quaternary
alkylammonium salt surfactant at an efficacious concentration,
while avoiding the problems typically associated with high
concentrations of such surfactant (e.g., eye toxicity). The
closest identified prior art is D2, which does not either
recognize the problem or offer applicant's claimed solution.

The solution to the problem, as defined in claime 15-87,
is to provide an ammonium glyphosate formulation wherein the
combination of glyphosate loading, ammonium ion concentration
and selection of alkoxylated quaternary alkylammonium salt
surfactant are asuch as to achleve desirable efficacy while
effectively controlling eye toxicity in the entire absence of
polyalkylene oxide alkyl ether surfactants, or in which the
polyalkylene oxide alkyl ether concentration is controlled at
a level which has the least adverse effect on stability of the
formulation. In the solution to the problem as defined in
claim 15, the weight ratio of the sum of all alkoxylated alkyl
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quaternary ammonium salt surfactant(s) to any polyalkylene
oxide alkyl ether surfactant (s) present in the formulation of
greater than 4.5:1.

Whether taken alone or in combination, D1 and D2 fail to
place the person of ordinary skill in the art in possession of
the problem solutions defined, in claims 15-87. While these
references describe herbicidal formulations containing
quaternary ammonium surfactants, they fail to disclose
formulations exhibiting the features of the formulations
defined in these claims.

D2 recognizes that, due to the compatibility problems
aspociated with ammonium glyphosate and cationic surfactants,
the object of achieving a high ammonium glyphosate loading
conflicts with the object of providing an herbicidally
efficacious concentration of an alkoxylated quaternary
alkylammonium salt surfactant. D2 focuses on the surprising
discovery that compatibility with cationic surfactants
increases with increasing molar ratio of ammonium ion to
glyphosate, and the claims of D2 all call for the formulation
to have a pH between about 6 and about 7.

D2 also deacribes and exemplifies incorporation of
nonionic surfactants into the formulation. Nonionica have the
capability of reducing the eye toxicity of ammonium glyphosate
formulations, but this is not mentioned in the reference. D2
does not address the eye toxicity problem. Nor does it
recognize that the stability of a formulation containing
ammonium glyphosate and an alkoxylated quaternary
alkylammonium salt surfactant can be compromised by the
presence of significant fractions of nonionic surfactants
generally or polyalkylene oxide ether surfactants in
particular.

Thus, D2 provides no teaching or allusion as to any of
the solutions detailed in the pending claims. More
particularly, D2 fails to suggest that efficacious and stable
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formulations exhibiting improved properties (e.g., low eye
toxicity) can be prepared utilizing relatively high
proportions of quaternary ammonium surfactants in the absence
or substantial absence of polyalkylene oxide alkyl ethers or
other additional surfactants, thereby avoiding disadvantages
asBociated with the presence of additional surfactants such as
reduced stability. As noted above, in the exemplary
disclosure of D2 weight ratios of the sum of all alkoxylated
alkyl quaternary ammonium salt surfaétant(a) to polyalkylene
oxide alkyl ether surfactant(s) fall outside the prescribed
range of claim 15. D2 attributes no significance to this
ratio, and offers no reason why the ratic of alkoxylated
quaternary alkylammonium salt to polyalkylene oxide alkyl
ether should be above rather than below the ratios embodied in
its working examples. Much less does it offer any teaching or
suggestion of the combination of the instantly claimed ratio
of 24.5 with the other elements of claim 15, including the
claimed ratio of ammonium ion to glyphosate which excludes the
examples of D2 that contain ammonium sulfate. D2 not only
fails to offer any solution to the problem confronted by
Applicant, but fails even to recognize the existence of the
problem. Only through impermissible hindsight in view of
applicant's disclosure could one skilled in the art view D2 as
teaching the claimed formulation. Unless armed with the
disclosure of applicant's specification, one skilled in the
art would not have been placed.in possession of applicant's
invention, since D2 does not mention either eliminating or
minimizing polyalkylene oxide alkyl ether surfactants.

As noted, D2 also fails to diesclose alkoxylated
quaternary alkylammonium salts that include an N-alkyl
substituent derived from tallow, as required in claims 43 to
45. The invention of these claims addresses the problem of
providing stable ammonium glyphosate concentrates ¢f high

efficacy and low cost. Aer discussed above, alkoxylated

&
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quaternary alkyl ammonium salts derived from tallowamines
afford higher efficacy at lower cost than those based on
cocoamine. Formulations as defined in elaim 71 achieve these
advantages in stable high load formulations.

Furthermore, D2 does not disclose that the degree of
alkoxylation of the guaternary ammonium surfactant should be
controlled or varied ae required in claims 77 and 81.
Applicant respectfully submits that there 1s nco teaching in D2
which either solves or recognizes the problem dealt with by
the present invention. With respect to these claims also,
only the hindsight afforded by Applicant's specification could
have led thoge skilled in the art teo the combinations which
the claims define.

D1 generically discloses ammonium salts in a routine list
of glyphosate salts, but exemplifies only the
monoisopropylamine salt, and suggests no purpose for
minimizing or excluding polyalkylene oxide alkyl ethers or
other nonionic surfactants. D1l in¢ludes no teaching or
suggestion of the desirability of formulations comprising
either: (i) a weight ratio of Quaternary surfactants to any
polyalkylene oxide alkyl ether surfactant(s) of greater than
4.5:1 as required in claim 15; or (ii) a quaternary ammonium
surfactant comprising a component derived from tallowamine as
called for in claim 43; or (iii) surfactant(s) exhibiting the
degree of alkoxylation specified in independent claims 77 and
81. Thus, D1 also fails to either identify or offer any
solution to the problem with which the instant invention
contends. Even the acumen of hindsight would be strained to
find the elements of the claimed formulations in the teachings
of D1, D2 or any combination of these references.

Based on the foregoing, applicant respectfully submits

claims 15-87 involve an inventive step over D2 and D1.
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II. Claims 1-22

In accordance with the instant amendment, the subject
matter of original claims 1-22 is now presented with

appropriate amendments in claims 1-14.

Claim 1

Independent claim 1, as amended, is directed to a stable
herbicidal formulation that comprises a glyphosate salt at a
concentration in the range of 300-600 g a.e./l and a
surfactant adjuvant that comprises at least one alkoxylated
guaternary ammonium cationic surfactant. The formulation of
¢claim 1, as amended, contains Jess than about 0.1% by weight
polyoxyethylene alkyl ethers and the ratioc of glyphosate (wt%
a.e.) to the alkoxylated quaternary ammonium cationic

surfactant is between 10:1 to 30:1,

&
A. Novelty and Inventive Step of claims 1-14 over
D1 and D2

The formulation of claim 1 addresses the problem of
providing stable ammonium glyphosate concentrates which
contain an alkoxylated quaternary alkylammonium salt
surfactant yet exhibit acceptable eye toxicity. The solution
tc the problem comprises the claimed combination of components
wherein a polyalkylene oxide alkyl ether concentration less
than about 0.1 weight % contributes to stability, while the
claimed ratio of glyphosate to alkoxylated quaternary
alkylammonium salt contributes to both atability and low eye
toxicity. -

As noted, D1 and D2 each disclose quaternary ammonium
surfactants and/or herbicidal formulations containing such
surfactants, but neither reference discloses a quaternary
ammonium surfactant-containing herbicidal formulation as

defined in amended claim 1.
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Dl describes glyphosate-containing herbicidal
formulations including alkoxylated quaternary alkylammonium
compounds, as defined in the formula detailed therein, in
which the weight ratio of surfactant to glyphosate is between
about 1:5 and about 5:1. While the reference generically
liste ammonium glyphosate salEs in a list of conventional
salta, the entire disclosure including the working examples is
directed to isoprocpylamine ealts. 1In particular, the working
examples of D1 describe isopropylamine/glyphosate formulations
including a polyoxyethylene quaternary alkyl methyl ammonium
chloride derived from coconut oil having average of 15
EO/amine (ETHOQUAD C/25) and a "small amount' of PEG-%bO.
Examples 1, 2, and 3 include isopropylamine/glyphosate and the
quaternary surfactant at relatively low weight ratios of
glyphosate (wt.% a.e.) to surfactant, i.e., 1.63, 1.77, and
2.81, respectively. These are far below the range of
glyphosate to quaternary surfactant specified in claim 1.

The weorking examples of D2 deacribe herbicidal

formulations containing glyphosate at concentrations ranging
from 470 g a.e./l (Example 1) to 540 g a.e./l1 (Example 4). As
noted, these formulations contain one of Surfactant Mixtures
A, B, and C. BEach of Mixtures A, B and C includes a
quaternary surfactant, methyl bis(2-hydroxyethyl)coco ammonium
chloride. The weight ratios of glyphosate (a.e.) to
quaternary ammeonium surfactant for the examples of D2 vary
widely, from about 7.7:1 to about 62.5:1, thus overlapping but
not teaching the instantly claimed range of 10:1 to 30:1.
None of the D2 examples fall within this range. The
concentrations of polyoxyethylene alkyl ether in the
formulations of the working examples of D2 range from 0.19 wth
to 1.5 wts, distinctly above the 0.1 wt.% maximum permitted by
claim 1.

Applicant rxespectfully submits that neither Dl nor D2

[
disclose an herbicidal formulation as defined in claim 1i.



~ _—
-

ACA6355WC (MTC 6920.8) 19
PCT

Neither reference discloses an herbicidal formulation that
includes a quaternary ammonium surfactant in a concentration
less than about 0.1% by weight polyoxyethylene alkyl ethers
and contains glyphosate in a weight ratio to alkoxylated
quaternary alkylammonium salt between 10:1 and 30:1.
Moreover, neither of these references includes any disclosure
of the desirability of modifying either or both of these
features to arrive at the invention defined in claims 1-14.
Thus, no reasonable combination of these referencee can be
viewed as solving the problem dealt with by Applicant'e novel
formulation. Only through hindeight in view of applicant's
discloaure could one skilled in the art be apprised of the
suitability of such a combination. Accordingly, applicant
respect fully submits claims 1-14 are both novel and inventive

over the discloeures of D2 and D1.

B. Novelty and Inventive Step of claims 1-14 over
D3-D10

Other references cited against claim 1 describe
herbicidal formulations including quaternary ammonium
surfactants. However, these references alsoc fail to either
disclose the herbicidal formulations defined in claims 1-14 or
otherwise place one of skill in the art in possession of the
invention defined in claima 1-14. It is therefore submitted
that these claims are both novel and inventive over these
references as well. -

Laerke & Streibig (D7) describes an investigation of the
effect on glyphosate formulations of various surfactants,
including a quaternary ammonium surfactant (Trimao). Each
surfactant was tested in varying concentrations {of 0.27,
1.35, 2.71, and 5.42 g/l) in combination with glyphosate
monocammonium salt at concentrations of 0.07, 1.35, 2.71, and
4.06 g a.e./l. Thus, D7 discloses only so-called “tank
mixes," i.e. agueous glyphoqgte composgitions diluted to the
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strength at which they are applied to vegetation. Tank mixes
do not present stability or eye toxicity problems comparable
to those of glyphosate concentratea. However, tank mixes are
not spuitable for shipping and storage because of their high
weight and volume per unit weight of glyphosate. Concentrated
formulations are developed to facilitate shipping and storage,
but the high glyphosate content of such formulations, e.g.,
300 to 600 g/L a.e. aB specified in claim 1, and
proportionately high surfactant content, raise the stability
and eye toxicity concerns with which the present invention
deals. For these reasons, one skilled in the art would not
rely on the ratios of glyphosate to other components in a tank
mix as being suitable in a concentrate. More particularly,
one skilled in the art would know that ratios of surfactants
to glyphosate which are benign in a tank wmix can lead to
serious stability, eye toxicity or other problems in a
concentrate containing glyphosate in a concentration of 300+
g/L a.e. Therefore, D7 has essentially no relevance to the
formulation of claim 1, and cextainly does not affect the
novelty thereof.

The remaining cited references fall to disclosge or
suggest utilizing glyphosate to quaternary surfactant ratios
as praescribed in claim 1 and also fail to disclose or Buggest
minimizing the presence of polyoxyethylene alkyl ethers as
prescribed in claims 1-14. Thus, applicant respectfully
submits that the invention defined in claims 1-14 is novel and
involves an inventive step over the disclosures of each of
these references.

For example, EP 0 582 561 (D3) discloses a water-soluble
granular composition prepared by extrusion that comprises N-
phosphonomethylglycine or a salt thereof, a surfactant, and an
extrusion aid. The working examples of D3 describe
formulations including monocammonium glyphosate, a cationic
surfactant (e.g., Ethoquad 18/25), and a processing aid such
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as polyethylene glycol. However, the working examples of D3
fail to disclose an herbicidal formulation as defined in claim
1. The calculated glyphosate to quaternary ammonium
surfactant weight ratios for the working examples of D3 range
from about 4.5:1 to about 7.6:1, well below the starting point
for the range required in c¢laim 1, as amended.

EP 0 274 339 (D4) discloses glyphosate formulations
including quaternary ammonium surfactants (e.g., methyl bis(2-
hydroxyethyl) coco ammonium chloride}, but does not disclose a
formulation as defined in ¢laim 1. In particular, the
formulations of D4 described in Examples 1 and 3 exemplify
weight ratioe of glyphosate (wt. a.e.}) to surfactant of 4.4:1
and 3.2:1, respectively.

Applicant respectfully submits claim 1 as amended is
entitled to a priority date of September 23, 2004. In any
event, claim 1 as amended is submitted as novel over the
disclosure of D5. WO 2005/016002 (DS) discloses herbicidal
formulations including glyphosate and a quaternary ammonium
compound (e.g., EBthoquad C/12 listed in Table 1), but
exemplifies a weight ratio of glyphosate (wt.% a.e.) to
surfactant of 3.6:1 in Example 1, clearly outside the range
prescribed in claim 1.

Wyrill & Burneide, 1977 (D6) generally describes an
investigation of the effect of various surfactants on
glyphosate toxiclty to common milkweed and hemp dogbane,
including quaternary ammonium salte. In particular, D&
describes incorporation of Ethoquad 18/12 and 18/2S
surfactants into glyphosate formulations. However, as with D4
and D5, this reference fails to disclose an herbicidal
formulation as defined in claim 1. Specifically, D6 fails to
disclose a formulation comprising ammonium glyphosate and the
quaternary ammonium surfactant at the prescribed weight ratio.

EP 0 526 444 (D8), U.S. Patent No. 5,462,912 (D9), and
U.S. Patent No. 5,948,421 (D10) disclose herbicidal
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formulations including glyphosate and a quaternary ammonium
surfactant, but do not disclose a formulation as defined in
claim 1. D9 does not disclose information from which the
weight ratio of glyphosate (a.e.) to quaternary ammonium
surfactant can even be calculated, while claim 4 of D8 calls
for a weight ratio of glyphosate to quatermary ammonium
surfactant of from 1:2 to 4:1. The weight ratios of
glyphosate to quaternary ammonium surfactant exemplified in
D10, 5.3:1 to about 8.5:1, fall entirely outside the
prescribed range of claim 1.

Item VI {Cexrtain documents cited)

Applicant respectfully submits subject matter of the
present application properly claims a priority date of
September 23, 2004. 1In any event, as noted above, the subject
matter of claim 1, as amended, and claims 2-14 depending
therefrom, is submitted as novel and inventive over the

disclosure of D5.

Items VII and VIII
Article 6 PCT contains no limitation on the number of

claima that can be presented in an application. It is further
respectfully submitted that the present mix of claims,
particularly the mix of independent claims, is necessary to
protect the subject matter of the present invention. Thusa,
claims that are individually clear and concise cannot become
otherwise simply because of their number, especially where the
mix of claims i1s necessary to protect the underlying invention
from being unfairly appropriated by competitors whe have the
benefit of applicant's disclosure in the subject application.
In view of the foregoing, favorable consideration and
ispuance of a favorable Examination Report for claims 1-87 are
respectfully requested. If the Examiner has any further

objectiona, it is respectfully requested that applicant be
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given an opportunity to submit amendments or arguments before
the Examination Report is established {see Rule &66.4(b) PCT).

Respectfully submitted,

At e

Andrew C. Wegman, Reg. No. 54,530
SENNIGER POWERS

One Metropolitan Square, 16th Floor
St. Louis, Misasouri 63102

{314) 231-5400

ACW/1lrw/JKR/caa/dlg
Mail Stop PCT
Express Mail Label No. EV 654633223 US
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What is claimed is:

1. A stable, herbicidal furmulation that comprises a glyphosate salt at a concentration
in the runge of 360-600 g a.c./] and a surfactant adjuvant, wherein said surfactant adjuvant
compriscs at least one alkoxylated quaternary ammonium cationic surfactant , the
formulation contains Jess than about 0.1% by weight polyoxycthylenc alkylethers, and the
ratio of glyphosate (wt% a.c.) to the alkoxylatcd quaiernary ammonium cationic
surfactant is between 10:1 to 30:1.

2. The formulation of claim 1 wherein said formulation contains no substantial
amounts of other surfactants,

3. The formulation of claim 1 whercin said formulation is stable between ~20 and
60°C, preferably -10 to 50°C and more preferably 0 and 40°C.

4, The formulation of claim 1 which additionally comprises at least one process aid.

5. The formulation of claim 4 wherein said process aid is a glycol.

6. The formulation of claim 1 wherein said alkoxylated quaternary compound is
methy! bis(2-hydroxyethyl)coco ammenium chloride.

7. The formulation of claim 1 wherein the glyphosate salt is selected from the group
sodium, potassium, ammonium, isopropylamine, monoethanolamine, diethanolamine,

triethanolamine, trimethylsul fonium, and mixtures thereof.

8. The formulation of claim 7 wherein the glyphosate formulation is a stable liquid
formulation with a concentration of glyphosatc in the range 0f 450 — 580 g n.c./l.

9. 'The formulation of claim 1 which additionally comprises a co-herbicide.

10. The formulation of claim 9 whercin said co-herbicide is selected from the group

consisting essentially of sulfonylures, acifluorfen, asulam, benazolin, bentazon,
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bialaphos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D, 2,4-DB, dalapon,
dicamba, dichlorprop, diclofop, diquat, endothall, fenac, fenoxaprop, flamprop, fluazifop,
fluoroglycofen, fomesafen, fosamine, glufosinate, haloxyfop, imazameth,
imazamethabenz2, imazamox, imezapyr, imazaquin, imazethapyr, ioxynil, MCPA, MCPB,
mecoprop, methylarsonic acid, naptalam, nonanoic acid, paraquat, picloram, sulfamic
acid, 2,3,6-TBA, TCA, triclopyr , salts thereof, and mixtures thercof.

11. The formulation of claim 1 wherein said alkoxylated quaternary ammonium
compound is of General Formula I, below:

CH;
R {CaH.O)n (C Hz(':HO)m (C,H.O).H
\ /7
N' X
/ \
R' (C:H4O) (CHCHO)yy (CH4O)H

|
CH,

wherein R is a straight or branched chain, saturated or unsaturated atkylene group
having from B to 22 carbon atoms; R’ is a straight or branched chain, saturated or
unsaturated alkylene group having from 1 to 4 carbon atoms; and n+n' is an i'ntegcr of
from 0-30, m + m' is an integer of from 0 to 30, and z + 2’ is an inleger of from 0-30, with
the proviso that n + z is at lcast 1 and/or n' + z' is at least 0 or 1, and X- is an

agriculturally compatible anion.

12, The formulation of claim 11 wherein said alkoxylated quaternary ammonium

compound is methy] bis(2-hydroxyethyl)coco ammonium chloride.
13. The formulation of claim 12 wherein said formulation is a solid,
14. The formulation of claim 1 further comprising a herbicidally active compound is

sclected from the group consisting essentinlly of sulfonylures, acifluorfen, asulam,
benazolin, bentazon, bialaphos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D,
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2,4-DB, dalapon, dicamba, dichlorprop, diclofop, diquat, endothall, fenac, fenoxeprop,
flamprop. {luazifop, fluoroglycofen, fomesafen, fosamine, glufosinate, haloxyfop,
imazameth, imazamethabenz, imazamoxkimazapyr, imnz.caquin, imazethapyr, ioxynil,
MCPA, MCPB, mecoprop, mcthylarsonic acid, naptalam, nonanoic acid, paraquat,
picloram, sulfamic acid, 2,3,6-TBA, TCA, triclopyr , salts thereof, and mixtures thereof.

15. A stable aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at Jeast about 240 p/L glyphosatc a.c., ammonium ion in a8 molar
ratio to glyphosatc between about 0.8 and about 2.5, and at least onc alkoxylated quaternary

alkylammanium salt surfactant corresponding 1o the formula:
RR'N"AB

where R is a straight chain or branched chain, saturated or unsaturated alkyl group having
from 8 10 22 carbon atoms, R' is a straight or branched chain, saturated or unsaturated alkyl
group having from | to 4 carbon atoms, A is (R’O),(R’O).,(R‘O),R' and B is
(R’0),{R0)(R70)R® wherc cach of R?, R%, R%, R%, R®, and R’ is independently sclected
from the group consisting of clhylene and isopropylene, each of R® and R’ is selected from
the group consisting of hydrogen, methyl and ethyl, and each of p, q, p', q', zand z' is
independently an integer between 0 and 30 and the sumof p+ p' +q +q' +z + ' is al least
about 2,

the weight ratio of the sum of all said alkoxylaied alkyl quatemary ammonium salt
surfactant(s) to any polyalkylene oxide alkyl cther surfactant(s) being greater than 4.5:1.

16. A stable aqucous liquid herbicidal concentrate as sel forth in claim 15 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfaciant(s)
to the sum of any nonionic surfactani(s) is greater than 4.5:1.

17. A stable aqucous liquid herbicidal concentrate as set forth in claim 15 wherein the
weight ratio of the sum of all said alkoxylated quatemary alkylammonium salt surfactant(s)

to the sum of any polyalkylenc oxide alkyl cther surfactant(s) is greater than 5.2:1.
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18. A stable aqueous liquid herbicidal concentraic as set forth in claim 17 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s)
to the sum of any nonionic surfactant(s) is greater than 5.2:1.
19, A stable aqueous liquid herbicidal concentrate as set forth in claim 17 whercin the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactani(s)
to the sum of any polyalkylenc oxide alkyl ether surfaciani(s) is greater than 10:1,

20. A stable aqueous liquid herbicidal concentrate as set forth in claim 19 wherein the
weight ratio of the sum of ali said alkoxylaled quaternary alkylammonium salt surfacteni(s)
to the sum of any nonionic surfactani(s) is greater than 10:1.

21. A stable aqucous liquid herbicidal concentrate as set forth in claim 15 comprising
al least about 325 gpl glyphosaie, a.c.

. 22, A stable aqucous liquid herbicidal concentrate as set forth in claim 2] comprising
at least about 360 g/L glyphosalc, a.e.

23. A swable aqueous liquid herbicidal concentrate as set forth in claim 22 comprising

at |cast about 400 g/L. glyphosate, a.e.

24. A stable aqueous liquid herbicidal concentrate as sct forth in claim 15 containing

not more than about 5 wt.% ammonium sulfate.

25. A slable aqucous liquid herbicidal concentratc as sct forth in claim 15 whercin the
ratio of the sum of dialkoxylated quaiernary alkylammonium salt surfaciani(s) to the sum of

(alkylenc glycol(s) + alkylcne cther glycol(s)) is greater than about 3.25.

26. A slable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the
ratio of the sum of dialkoxylated quaternary alkylammonium salt surfactant(s) to the sum of
(alkylene glycol(s) + alkylenc ether glycol(s)} is greater than about 4.

27. A siable aqueous liquid herbicidal concentraie as set forth in claim 15 wherein (p
+qipHq +z+2)23. :
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28. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein
suid alkoxylated quaternary alkylamine surfactant(s) have a W, value between about 3 and
about 20, where Wy is the uverage valuc of (p + p'+ g +q' +z + Z') for said surfactant(s).

29. A stable aqueous liquid herbicidal concentrate as set forth in claim 28 wherein the
value of Wy is between about 3 and about 7.

30. A stable aqueous liquid herbicidal concentrate as set forth in claim 28 wherein the
velue of Wy is between about 6 and about 15,

31. A stable aqueous liquid herbicidal concentrate as set forth in claim 28 comprising
a plurality of alkoxylated quaternary alkylammonium surfactants, the value of Wy for at least
one of said plurality of surfactants being about 2, and the value of W;, for the other of said

surfactants being in the range of between about 8 and about 15.

32. A stable aqueous liquid herbicidal concentrate as set forth in claim 31 wherein R
of at least one of said plurality of alkoxylated quaternary atkylamine salt surfactants contains

an average between about 16 and about 18 carbon atoms.

33. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein R
of said alkoxylated quaternary alkylammonium salt surfactani(s) contains an average of
between about 16 and about 18 carbon atoms.

34. A stable aqueous liquid herbicidal concentrate as set forth in claim 33 wherein R
of said alkoxylated quaternary alkylamine salt surfactant is derived predominantly from

tallow.

35. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the

molar ratio of ammonium ions to glyphosate ions is at least about 1.2.

36. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the

molar ratio of ammonium ions to glyphosate ions is at least about 1.5.
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37. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the
weight ratio of glyphosate, a.e., 10 the sum of alkoxylated quaternary alkylammonium salt(s)
is between about 3 and about 20.

38. A suablc aqueous liquid herbicidal concentrate as set forth in claim 37 wherein the

weight ratio of glyphosate, a.¢., 1o the sum of alkoxylated quaternary alkylammonium sali(s)
is between about 3 and about 10,

39. A stable aqueous liquid herbicidal concentraic as set forth in claim 15 wherein the
conceniration of the sum of alkoxylated quatetnary alkylammonium salt surfactant(s) is
between about 3 wt.% and about 12 w1.%.

40. A stable aqueous liquid herbicidal concentrate as set forth in claim 39 wherein the
concentration of the sum of alkoxylated quaternary alkylammonium salt surfaciant(s) is
between about 3.5 wt.% 10 about 10 wt.%.

4]. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 having low

eye toxicity.

42, A slable aqucous liquid herbicidal concentrate as set forth in claim 4} having a

Red Band eye toxicity classification of yellow.

43. A stable aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at least about 240 g/L glyphosate a.c., ammonium ion in a molar
ratio to glyphosate between about 0.8 and about 2.5, and at least one alkoxylated quaternary
alkylammonium salt surfaciant predominantly comprising an N-alky! substituent derived

from tallow.

44, A stable agucous liquid concentrate as set forth in claim 43 wherein the weight
ratio of the sum of all said alkoxylated alkyl quaiernary ammonium salt surfactant(s) to any
polyalkylene oxide alkyl cther surfactant(s) is greater than 4.5:1.

45. A stable aqueous liquid herbicidal concentrale as set forth in claim 43

comprising at least about 325 gpl glyphosate, a.c.

Py
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46. The stable aqueous liquid herbicidal concentrate ol claim 15 comprising an
ammonium salt of glyphosate and containing}reater than 38.0 wi.% /L glyphosate ac., at
Icast one alkoxylaled qualernary alkylammonium salt surfactant wherein each of p, q, p’ and
q’ is independently an integer between 0 and 3, said concentrate having a pH <7.3.

47. The siable agueous liquid herbicidal concentrate of claim 46, said concentrate

having an ammonia concentration over the solution that is less than about 750 ppm at 25°C.

48. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the
weight ratio of the total of alkoxylated quaternary alkylammonium surfactant(s) to
ammonium glyphosate, a.c., in said concentrate being between about 0.1:1 and about 0.2:1,
and the molar concentration of alkoxylated quaicrmary alkylammonium ion in said aqueous
concentrale being not greater then about 0.28.

49. A stable aqueous liquid concentrate as set forth in claim 48 wherein the molar
concentralion of said alkoxylated quaternary alkylammonium salt surfactant is not greater
than about 0.25, 0.20, 0.15, 0.13, 0.10 or 0.08.

50. A stable aqucous liquid herbicidal concentrate as set forth in claim 48 whercin R

comprises between about 8 and about 18 carbon atoms .

51. A stable aqucous liquid herbicidal concentrate as set forth in claim 50 wherein R
is predominantly derived from tallow.

52. A stable aqueous liquid herbicidal concentrate as set forth in claim 49 wherein the
weight ratio of the sum of all said alkoxylatcd quaternary alkylammonium sait surfactant(s)
10 the sum of any nonionic surfaclant(s) is greater than 4.5:1.

53. A stable aqucous liquid herbicidal concentrate as set forth in claim 48 wherein the
weight ratio of the sum of all said alkoxylated quaternary alkylammonium salt surfactant(s)
to the sum of any polyalkylenc oxide alkyl ether surfactant(s) is greater than 5.2:1.
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54. A stable aqueous liquid herbicidal concentrate as set forth in claim 53 whercin the
weight ratio of the sum of all said alkoxylated quatcrnary alkylammonium salt surfactant(s)

10 the sum of any nonionic surfactant(s) is greater than 5.2:1.

55. A stable aqueous liquid herbicidal concentrate as set forth in ciaim 53 wherein the
weight ratio of the sum of all said alkoxylated quatcrnary alkylammonium salt surfaclani(s)
to the sum of any polyalkylene oxide alkyl ether surfactani(s) is greater than 10:1.

56. A stable aqueous liquid herbicidal concentrate as set forth in ciaim S5 wherein the
weight ratio of the sum of all said alkoxylated quatcmary alkylammonium salt surfactant(s)

to the sum of any nonionic surfactani(s) is greater than 10:1.

57. A stable aqueous liquid herbicidal concentrate as set forth in claim 48
comprising at least about 325 gpl glyphosate, a.c.

58. A stablc agueous liquid herbicidal concentrate as set forth in claim 57 comprising

at least about 360 g/L glyphosale, a.e.

59. A stable aqueous liquid herbicidal concentratc as set forth in claim 58 comprising
at least about 400 g/L glyphosalc, a.e.

60. A sable aqueous liquid herbicidal concentrate as set forth in claim 48 containing

not more than about § wt.% ammonium sulfate.

61. A stablc aqueous liquid herbicidal concentrate as set forth in claim 48 wherein the
ratio of the sum of dialkoxylated quatemary alkylammonium salt surfactant(s) to the sum of
(alkylenc glycol(s) + alkylenc ether glycol(s)) is greater than about 3.25.

62. A stablc aqueous liquid herbicidal concentrate as set forth in claim 48 whercin the
ratio of the sum of dialkoxylated quaternary alkylammonium sait surfactant(s) to the sum of
(alkylene plycol(s) + alkylcne ether glycol(s)) is greater than about 4.
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63. A stablc aqueous liquid herbicidal concenirate as set forth in claim 48 having a
Red Band eye toxicity classification of yellow.

64. A stable aqueous liquid herbicidal concentrate s set forth in claim 48 wherein the

molar concentration of alkoxylated quatcrnary alkylammonium ion is not greater than about
0.13.

65. A stable agueous liquid herbicidal concentratc as set forth in claim 48 wherein the

total molar concentration of all quaternary ammonium ions is not greater than about 0.15.

66. A stable aqueous liquid herbicidal concentrate as set forth in claim 15 wherein the
weight ratio of the total of alkoxylated quaternary alkylammonium surfactani(s) to
ammonium glyphosate, s.c., in said concentrate being between about 0.1:1 and about 0.2:1,
and the number average value of (p + p' + q +q' + z + 2') for said at Icast one surfactant is
between about 2 and about ]0.

»

67. The stable aqueous Jiquid herbicida) concentrate of claim 66 wherein the average
value of (p + p + q + q' + z + Z') for said at Icast onc surfactant is between about 3 and about
10, or between about 3 and about 8, or betwcen aboul 4 and about 8, or between about 5 and
10.

68. An aqucous liquid herbicidal concentrate as set forth in claim 66 wherein the
molar concentration of alkoxylated quaternary alkylammonium ion is not grcater than about
0.28, 0.25, or 0.20.

69. An aqueous liquid herbicidal concentrate as set forth in claim 66 wherein the
molar concentralion of alkoxylated quatemary alkylammonium ion is not greater than about
0.15.

70. A siable aqueous liquid herbicidal concentrate of claim 66 comprising at least
two alkoxylated quatcrnary alkylammonium seit surfactants, wherein the average sum of (p +

P +q + 4 +z+2) for one of said at least two surfactants being between about 2:and about 5,
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end the average sum of (p + p' + q + ' + 2 + Z') for another of said at least two surfactants
being between about 5 and about 15.

71. An aqueous liquid herbicidal concentrate as set forth in claim 70 wherein the
weight ratio of the sum of said one and said another surfactants to ammonium glyphosate,
a.e., being between about 0.1:1 and about 0.2:1.

72. An aqueous liquid herbicidal concenirate as el forth in claim 71 wherein the

weight ratio of said one surfactant to said another surfactant is betwecn about 1:1.5 and about
1.5:1.

73. An aqueous liquid herbicidal concentrate as set forth in claim 70 wherein the
mole ratio of alkoxylaled quaternary alkylammonium salt surfactant(s) o glyphosate is not
grealer than about 0.2:1.

74. An aqueous liquid herbicidal concentrate as set forth in claim 70 wherein the
weight ratio of alkoxylated qualernary alkylammonium salt surfactani(s) to glyphosate is
between about 0.1:1 and ghout 0.17:1.

75. An agueous liquid herbicidal concentrate as set forth in claim 70 wherein the
molar concentration of alkoxylated quaternary alkylammonium ion in said aqueous

concentrate is not greater than about 0.15.

76. An aqueous liguid herbicidal concentrate as set forth in claim 70 wherein the total

molar concentration of all quaternary emmoniwm jons is not greater thaa about 0.15.

77. A stable aqueous liquid herbicidal concentrate comprising an ammonijum salt of
glyphosate and containing at lcast about 120 g/L glyphosate a.c., ammonium ion in a molar
ratio 10 glyphosate between about 0.75 and about 2.5, and at lcast one alkoxylated quaternary

alkylammonium sall surfactant corresponding to the formula:

RRN™AB
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where R is a straight chain or branched chain, saturated or unsaturated alkyl group having
from 8 to 22 carbon atoms, R’ is a straight or Branched chain, saturated or unsaturated alky!
group having from 1 to 4 carbon atoms, A is (R?0)p(R’0)(R'0),R® and B is
(R*0):(R°0),(R’0);R” where cach of R, R?, R*, R, R, and R’ is independently selected
from the group consisting of ethylenc and isopropylene, and cach of p, q, p', q', zand 2' is
independcenily an integer between 0 and 30 and the sumof [p+p' +q+q' +z + 2' is at least
about 2,
the weight ratio of the total of alkoxylated quatcrnary alkylammonium surfactant(s) 1o
ammonium glyphosale, a.c., in said concentrate being between about 0.1:1 and about 0.2:1,
and
the average value of (p + p + g +q' +z + 2') for said at least one surfactant is between about 3
and about 10.

78. An aqueous liquid herbicidal concentrate as set forth in claim 77 wherein the
average value of (p + p + q + ¢' + z + Z') for said at least one surfactant is between about 3
and about 8.

79. An agueous liquid herbicidal concentrate as sct forth in claim 77 wherein the
average value of (p+ p + g + q' + z + ') for said at least one surfactant is betwecen about 4
and about 8.

80. An aqueous liquid herbicidal concentrate as set forth in ¢laim 77 wherein the
average value of (p + p + q + q' + z +2) for said at Jeast onc surfactant is between about 5
and 10.

81. A stable aqueous liquid herbicidal concentrate comprising an ammonium salt of
glyphosate and containing at least about 120 g/L glyphosate a.c., ammonium jon in a molar
ratio to glyphosate between about 0.75 and abgut 2.5, and at least two alkoxylated quaternary
alkylammonium salt surfactants corresponding to the formula:

RRNMAB

RS
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where R is a straight chain or branched chain, saturated or unsaturated alkyl group having
from 8 10 22 carbon eloms, R'is a straight or branchcd chain, saturated or unsaturated alkyl
group having from 1 10 4 carbon atoms, A is (R0),(R*0)4(R*0),R? and B is
(R°0),{R°0)¢(R’0),R* where each of R?, R?, R*, R% R, and R’ is independcntly selected
from the group consisting of ethylenc and isopropylene. and each of p, q, p', q,zand Z'is
independently an integer between 0 and 30 and the sum of [p + p' + q + q' + z + ' is at least
about 2,

the weight ratio of the total of alkoxylated quatcrnary alkylammonium surfactant(s) to
ammonium glyphosate, a.e., in said concentrate being between about 0.1:1 and about 0.2:1,
and

the average sum of (p + p’' + q + q' + z + Z') for one of said at least (wo surfactants being
between about 2 and about 5, and the average sum of (p + p' + q + q' + z + Z°) for another of
said at least two surfactants being belween about 5 and about 15.

82. Anaqueous liquid herbicidal concenirate as set forth in claim 81 wherein the
weight ratio of the sum of said one and said another surfactants 1o ammonium glyphosate,
a.c., being betwecn about 0.1:1 and about 0.2:1.

83. An aqueous liquid herbicidal concentrale as set forth in claim 82 wherein the
weight ratio of said one surfactant 1o said another surfactant is between about 1:1.5 and about
1.5:1.

84, An aqueous liquid herbicidal concentraic as sct forth in claim 81 wherein the
mole ratio of alkoxylated quaternary alkylammonium salt surfactant(s) to glyphosate is not
grealer than about 0.2:1.

B5. An aqueous liquid herbicidal concentrate as set forth in claim 81 wherein the
weight ratio of alkoxylaled quaternary alkylammonium salt surfactant(s) to glyphosate is
betwecn about 0.1:1 and about 0.17:1.
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86. An aqueous liquid herbicidal concentrate as set forth in claim 8] wherein the
molar concentration of alkoxylated qualernary alkylammonium ion in said aqueous

concentrele is not greater than about 0.15.

87. Anaqueous liquid herbicidal concentrate as set forth in claim 81 wherein the total
molar concentration of all quaternary ammonium ions is not greater than about 0.15.
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2. has been signed by _____ CAITLIN E. MACAGY

.~ Apostille .

{Convention de La Haye du 5 octobre 1961)

. Country: United States of America

This public document

acting in the capacity of __NOTARY PUBLIC

4. bears the seal/stamp of ___CAITLIN E. MACAGY-NOTARY PUBLIC-STATE OF MISSOURI

Comm. 48 (12-2000)

© ® N @ o

Certifled
at Jefferson City, Missouri
the __28th. day of JANUARY , 2002
by Matt Blunt, Secretary of State, State of Missouri
No. 70685
10. Signature:

Seal/Stamp

N85
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COLOMBIA

PCDER

El absjo firmado

Nombra por sl presente a

a los apoderados que &l o ellos designen
nuestro representante legal y verdadero en
Bogotd, con facultades para recibir notifica-
ciones y nombrar apoderados judiciales o
oxtrajudicieles, con el fin de dar cum-
plimiento al pérrafo 1o, del Articulo 543 del
Decreto 410 de 1871, quedando especial-
mente facultados para representarnos ante
las autoridades Colomblanas, administrati-
vas, . judiciales o de policla, en todos los
trdmites relativos a la Propiedad Industrial, a
cuyo aefecto les facultamos para dar ante
dichas autoridades todos los pasos necess-
rios al objeto indicado; elevar . solicitudes,
declaraciones y reclamos; formular descrip-
ciones, enmiendas; oposiciones y apelacio-
nes; instaurar cancelaciones; abonar todos
los impuestos y cuotas y efactuar todo otro
pago determinado por la lay; recibir todos
los documentos y valores, dando e! des-
cargo respectivo; llenar cualesquiera otros
requisitos y tomar, en fin, todas las madidas
que crayen conducentes al resguardo de
nuestros intereses; y en caso de producirse
oposicion, pasar los antecedentes a los tri-
bunales, quadando facultado, para intervenir
como demandanta o demsndasdo ants los
jueces que ssan competentes, pudiendo
transar, someter a arbitros, desistir, percibir
y apelar, con todas las demds facultades
que resulten necesarias, y por el presente
daclaramos desde ahora vélido y bueno
cuanto dicho representante y/o los apodera-
dos que el nombre hicieran en nuestro bene-
ficio.

Asimismo, facultamos a los
abogados arriba indicados para solicitar en
{a Oficina de Propiedad Industrial la
protocolizacién de este documento y de
cualquier poder que otorguen a nombre
nuestro.

Given and signed at {Dado y firmado en}

this (a los) ? Mday of(dias de)

Titulo (Title}

“agent({s) to

POWER OF ATTORNEY

The undersigned
TECHNOLOGY LLC, a Delaware Limited

Liability company, located et 800 North-

Lindbergh Bouievard, St. Louis, Missouri,
United States of Amarica

hereby appoint Ramiro Castro-Duque y/o
Juan Pablo Cadena Sarmiento y/o Beatriz
Jaramillo S.

or the agents appointed by him or them, our
true and legal representative in Bogota, with
power to receive notifications and to
appoint judicial or extrajudicial agents, so as
to comply with paragraph 1, Article 543 of
Dacree 410 of 1971, and they are
aspecially empowered to represent us
before the administrative, judicial or police
authorities of Colombia in all proceedings
pertaining to industrial property, for which
purpose we authorize them to take befare
the said authorities ail the hecessary steps
to the said end; to fils petitions,
declarations, claims, cancellations, and
administrative injunction procesdings; to
draw up specifications; to meke amend-
ments, oppositions and appsals, to pay all
installments and sffect all other payments
prescribed by law; to receive proper re-
ceipts, to comply with all other
requirements and, in short, to take all those
measures which may deem fit for the
protection of our interests; and in case of
opposition, where the proceedings be
passad over to the courts, we authorize said
ect on our bshalf, as
compleinant(s) as well as defendantis),
before the competent judges, with full
powaers to make arrangements, to submit to
arbitrators, to desist, to collect, to appeal
and, in short, with all such further powers
as may be required; and we hereby declare
from now on as valid and good gll that sald
representative and/or the agents by him ap-
pointed may do for our banafit.

!l

We also authorize said attorneys to

apply for protocolization of this document

and any power of attornsy by him conferred

in our namse, before the Office of Industrial

Property, as well as to substijuder\these
presents. 38 o

e

MONSANTO ’{



NOTARIAL CERTIFICATE (CORPORATION)

Estados Unidos de América )

Estado de ) 8§
Condado de )
Hoy de de 20 , comparacid

. 8 quien conozco y de

quien me consta que firmé el anterior
documento, vy qulen debidamente juramentado
declard v dijo que él es

de

la compaiifa nombrada en el documento, que
anteceds, una sociedad debidamenta organizada
y esixtenta conforme a las leves del Estado de

Estados Unidos de America, domiciliada en la
ciuded de

Condado de

Estado de , Estados
Unidos de América y legalmente constituida para
un perfodo de duraclén que adn no ha
determinada; que el declerante estd autorizado
por dicha Compaiifa para conferir aste poder; que
el sello estampado por é! al pie de tal poder, en
nombre y en representacién de la expresads
Compaiila, es al sello oficial de ella; y que el
objeto para el cual se confiare este instrumento
estéd comprendido dentro dei de la sociedad.

El suscrito notario ha visto los estatutos de
incorporacién firmados en

Estado de

con facha . y cartifica que de
conformidad con la legislacién de dicho Estado la
anterior declaracién juramantada es prueba
suficiente de que los hechos sobre que ella versa
son ciertos o verdaderos, de lo cual da de.

"~ GATTLINE.
8, Lo Govny

CERTIFICADO NOTARIAL {SOCIEDAD)

i

United States of America ) /]

State of M1330UR | )
County of &T, LOMS )

§5

on thisd J'7Jw of Jauslonq  of 2093,

personally came
Barbara Bunning-Stevens

to me known, end known to me to be the person
who signed the faregoing instrument, who being
by me duly sworn did depose and say that she is
the Intellectual Property Counsel

of Monsanta Technology LLC

the company named within, a limitad liability
company organized and existing under the laws
of the State of Delaware, United States of
America, domiciled at the Clty of Creve Coeur

County of St. Louls

State of Missourl

United States of America, and legally constituted
for a period of tenure not yet explred; that the
deponent is authorized by sald Limited Liabillty
Company to confer this power of attorney; that
the seal affixed hereunto by the deponent in the
name and on behalf of sald Limitad Liability
Company s the seal theraof; and that the
purpose for which this instrument is grantad is
included within the corporate purposes of the
Limited Liability Company.

The undersigned Natary Public has seen the
Certificate of Formation of the sald Limited
Liability Company executed at Wilmington

Stata of Delaware, under date of March 2, 2000
and hareby certifiea that under the lawa of sald
State the foregoing acknowledgment is sufficient
proof that the facts therein contained are trus,
which she attests.

My Commix'wn Cxnrez

Notary Public
{Notario Pablico)




TRADUCCION AL ESPANOL del Documento de Poder otorgado por
MONSANTO TECHNOLOGY LLC, domiciiada en 800 North Lindbergh
Boulevard, St. Louls, Missouri, Estados Unidos de América.

APOSTILLA
(Convencion de La haya del 5 de octubre de 1961)

1. Pals: Estados Unidos de América

Este documento publico
2. ha sido firmado por CAITLIN E. MACAGY

3. actuando en capacidad de NOTARIO PUBLICO

4. lleva el selloftimbre de CAITLIN E. MACAGY - NOTARIO PUBLICO -
ESTADO DE MISSOURI

Certificado
5. en Jeffarson City, Missouri
6. el 28° dla de Enero de 2002
7. por Matt Blunt, Secretario de Estado, Estado de Missouri
8. No. 70695

9. Sello/Timbre 10. Fima

(Firma)
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

CT L e

No. 07-039593- m

. o(07.04-20 15:58:48 _Dap. 2020 NUECREACIO
':—:_'? 1 ’%“ermm Eva: 378 fasemlomu
Act 411 PRESENTACION  Follos:

SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION [/ MODELO DE UTILIDAD [ ]
Indicacién de que se solicita la concesién de una patente ' [/

Datos de identificacion del solicitante 0 de la persona que presenta la solicitud [ :
Descripcién de la invencin t’k
Dibujos de ser estos pertinentes [_1/
Comprobante de pago de las tasas establecidas []

LA 2 & & 2

COMPLETA [ ] INCOMPLETA [ | _~—

DISERO INDUSTRIAL [ 1]

¢ Indicacion de que se solicita el registro de Disefio Industrial [ 1]

€ Datos de identificacion del solicitante o de la persona que presenta la solicitud [ ]

¢ Representacion grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el disefio )

€ Comprobante de pago de las tasas establecidas [ ]

‘COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

4 Indicaci6n de que se solicita el registro de un Esquema de Trazado [
¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud [
4 Representaclon gréifica del esquema trazado [
4 Comprobante de pago de las tasas establecidas [

(S gy S

COMPLETA [ ] INCOMPLETA [ ]

Tl Nows©
Firma Responsable

0 -ON-OL
Fecha 2 . Carrera 13 No. 27-00 Plso 5, 7 y 10
. Conmutador: 3 8208 40
Fax: 350 52 20
E-mall: Info@slc.gov.co
www.glc.gov.co
Bogota, D.C., Colombla
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogot4,
20230
Doctor{a)

CADENA HARMIENTO JUAN PABLO
Apoderado{a) y/o Representante de
MONSANTO TECHNOLOGY LILIC.

REFERENCIA Radicacién No. 7 38593
Solicitud internmacional PCT/UB2005/034076
Fecha inicio fase nacional 23/04/2007

Tréimite 11
Evento 79
Actuaclién

oficio No. PURTYHVES gﬂ 48

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la DecisiSn 486 da la Comlisi6n de la Comunidad Andina, articulo 27 del Tratado da
Cooperacifn en Materia de Patantes (PCT}, regla 51 bis del Reglamemto y Circular
Onica de la Superintendencia de Industria y Comercio, se le comumica que:

1. La solicitud no contiene 1la copia del documento an que consta la cesién del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisifn 486.

2. Debe aclarar el nombre del solicitante, por cuanto la publicacifn internacional
difiere del petitorio presentado en fase nacional.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete loa requisitos anteriocrmente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la seolicitud se
considerari abandonada y perderi su prelaciédn.

Notifiquese el preaente oficlo conforme a lo dispuesto en el numeral 5.3, literal
e), del capitulo guipto del titulo primerc de la Circular Unica No.10 de 3001.

ALIX CESPEDES DE VERGEL
Jefe de 1 divisisSn de Nuevas Creaciones

anterior requerimiento fue notificado por fijacién en 1lista de

adpau U 00 2007



