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Pest'i ci dal Conpositions Containing Ethoxyl ated . FajLy :
Ami nes For |ncreasing The Ef fecti veness of Endot Dbtemaiiéﬁ}élﬁﬁggf}
Ther eof The present invention utilizes at |east one et =
am ne of fornmula |, defined below, to increase the effecti veness of

endot hal | and salts thereof, which are kgso)/vn pesticides. The invention

t hus rel at egVHAT [S6LAINMBRIS: conpositions and concentrated pesticidal

formul ati ons contai ning endothall or a salt thereof and at |east one

et hoxyl ated am ne of fornmula I, defined bel ow. The present I nvention

al so relates to & netdpsktitidal torpastonigr gpticationttbicBrkdpHyResfaifing dral |
or a salt thereof b ‘arngl j ng, for i nstance, to a plant at |east one

et hoxyl at edP %@nﬁw ‘F'Q"ﬂ%ﬂ“e?rla ait therePli A ieAs PR sthoxyiaded ABine &r a sal t
t her eof . formulall N spite of the international concern about pesticides,

t he anbunt of pesticides being used continues to grow. Organic chem cal s
regi stered and applied as pest(@:8E60hbye achi eved wi despread use

t hr oughout the world in thel production of agronom c and horticul tural
crops. Common exan'pﬁ‘eé“ of pesticides are herblicides. A herbicide may be
used for the prevention or ®radication of at |east one speci fic weed.

O her types of herbicides, suctCtEHh)lest ai ds or those used for

veget ati on nanagenent, provide an action different fromkilling a

speci fi c wedd optingallycwatan whereir Ra ifptrealkyl@roupskavirig 8 ¢ 22 cartiop etomiscardkib

products ar &gl phtehiitp tRFRYE Hnb @&?Q ' | s. A
gener al diascugsi orlimg? pest'i q(':\i g@essélg p ob?‘%é%}q;:aﬂ%f t%}eféfg?&%&e%@g%#@ge
Prinmer," HaZebanor sawside S hareinl the ethioxyieled|amine of fotmula G is present in an

amount effective to increase the pesticidal activity of the endothall or salt thereof.

2. The pesticidal qomposition of claim 1, wherein (x+y) is between 3 and 10;
Ry is an alkyl group having 10 to 20 carbon atoms derived from tallow, or from soybean, &=

coconut, or cottonseed oil; and the HLB value of the compound of formula | is 5.0 to 12.

3. The pesticidal composition of claim 1, wherein (x+y) is greater than 3 but
+ less than or equal to 8; R, is an alkyl group having 12 to 18 carbon atoms derived from
tallow, or from soybean, coconut, or cottonseed oil; and the HLB value of the
compound of formula | is 6.0 to 11.

4. The pesticidal composition of claim 1, wherein the endothall or salt
thereof is selected from mono(N,N-dimethylalkylamine) salts of endothall or mixed
mono and di(N,N-dimethylalkylamine) salts of endothall.

5. The pesticidal corhposition of claim 2 wherein the endothall or salt
thereof is selected from mono(N,N-dimethylalkylamine) salts of endothall or mixed

mono and di(N,N-dimethylalkylamine) salts of endothall.
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(1990). A:-pesticide is thus any substance or m xture qf REPLACEMENT SHEET
subst ances that i,s useful for preventing, destroying, repel |i ﬂU%r 1997
mtigating any pest, or used as a plant growh regul at OI'D,aTGSer1

2

protectant, defoliant, or desiccant. Exanpl es of pestitTrdes are
her bi ci des, desiccants, plant _grfg/vt_h regul ators, defoliants, and
al gi ci des. WO 96/ 04792

PCT/ US95/ 09548  The pesticidal composition of claim 3, where#t the endothall oFgglot hal | is a
phyt ot oxi cant used to kill chlor o(ﬁrgyl | - containing vr;%gt ation or '
chi or ophyhereefdnsaieaieddrom meeoiMN-dimatysikyamiaeltalts 2f erdrin#ber-mixefist ri al
appl i cat iy andEnde NO@ ket Iliir@nl iREYTEEN3 JR@RBothal. the active ingredient (7-
oxabi cycl o] 2,a2n, 1] hept ane- fd -dilcar boxylic acid) contained in the
agricultural products Des-i-cate[err] and Accelerate[err], ~currently

manuf act ur ed, of or %i&@%cic?a’ﬂéorﬁﬁééﬁ%r?&légy ALRGRE M DRGH 8, B EIhGRe

( Phi | adel phi a, " PA). ternate fornu ion containing endothall is

Hydr ot hol yeight]rati®of endothall:ethowyiated aaringsof f@mu| k9 ts0%2 by Bucknman
Laboratories, Inc., Menphis, TN. Bulab[err] 6050 is an aquatic al gicide
and herbicide for use in irrigation and drai nage canals, |akes, and ponds
to control wéeds Amgna¢njrated Bestisidabforiuledien comptisingis 53. 0% nono( N, N-

di et hyl al kyl -ami n %) Zgé%do%a"e&%oéﬁ%gregpd_ 47.0% inert ingredients. One.

gal | on of Bul ab[er contai ns approxi mately two pounds of endothall.
Accel erate[err] is(vegisselved, andh the Environnmental Protection Agency as

oray g on ot ton D) aPuBEAGHE Ryl aftebr iR POuct TS applied by
(CH,CH,0)H

/
R,-N |
\
(CH,CH,0),H

in which R, is an alkyl group having 8 to 22 carbon atoms, and is saturated or
unsaturated; and the poly(oxyethylene) content (x+y) is greater than 3 but less than or
equal to 15; (d) optionally about 14.1% water; component (a) is present in an amount to
be pesticidally effective upon dilution; component (b) is present in an amount effective
to increase the solubility of component (¢) in the concentrated formulation; and
component (c) is present in an amount effective to increase the pesticidal activity of

component (a) upon dilution.

9. The concentrated pesticidal formulation of claim 22, wherein the amount
of component (b) present also increases the solubility of component (c) in a diluted

formulation upon dilution of the concentrated pesticidal formulation with water.
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mechani cal harvesting of the cotton bolls. Des-i-cate[err]jis regi I
®ava ng] iAﬁGZﬂQQY

wi t'h the Environnmental Protection Agency for use as a pot

and as a harvest aid for alfalfa and clover. In nmuch of th

t hroughout the world, the vines are cheT cally killed ("desiccated") to

al |l ow easi er passage of the harvesting ng pnment through the fields. Al so,
vine desiccatigp, emhélﬁﬁ&ﬁant@{@drbe%ﬁél alQBrrﬁJI'ﬁloﬂQif%IaﬁnHBb@ﬁerem the solvent

I nsuf ficient plant desiccatio however pro especially in
fields witig %%‘U@WWSUW“‘#W &Mqagﬂmbpb%qwsmw %er@Hb%@#ﬁ@ Cetses

har vesti ng y§5;quent| al applications 7-10 days apart are an option,

provi ded t%at the grower can afford the additional cost. Pesti ci des
are usually part of a fornulation which contains not only the active

I ngredi ent, butqqal sq Hé{?ﬁﬁ of [FEFé%{sir@tﬁe @&ﬁ;‘ﬂ'} eﬁéﬁtuv@tﬁ’ééé‘@%gothg hér a salt

f or mul atlon is typical Iquid I's designed to be

m xed thm @ymptmnpnses applying to chlorophyl-contalmng algae or plantgthe/pgsticidalos45
- ingredient will remain suspended
uni for my t E rﬁ('tSf t e&f&lgaﬁrg% tl‘ghraﬁ l:}ﬁgppl i cation. Pesti ci de

formul ati ons may contain agents (adjuvants) whi ch i nprove the

wat er / pesti ci de suspension and facilitate t he coverage of the application
over the target plants. An adjuvant is "an ingredient in a (pesticide or

ot her agrichem cal) prescription, which aids or nodifies the action of
the principal ingredient". Chow, "Adjuvants and
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(54) Title; TICIDAL COMPOSITIONS CONTAINING ETHOXYLATED FATTY AMINES FOR INCREASING THE EFFECTIVE-
NESS OF ENDOTHALL AND SALTS THEREOF

(57) Abstract

Pesticidal compositions '
for application to chlorophyl- - (CFzCBzO)_xB :

containing algae or plants ()]

containing endothall or a ' R], - N

salt thereof and at least one

ethoxylated amine of formula (cnzcazo)vn

(@ in which R; is an alkyl

group having 8 to 22 carbon

atoms, and is saturated or

unsaturated; and the poly(oxyethylene) content (x + y) is greater than 3 but less than or equal to 15. Also disclosed are methods of
increasing the effectiveness of endothall or a salt thereof which comprises adding to the endothall or salt thereof an amount of an
ethoxylated amine of formula (I) effective to increase the pesticidal activity of the endothall or salt thereof,
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o advantages of this invention wl '
t.he description which follows, and in part, will be appargﬁtsﬁﬁon1zﬁ;th "
description, or may be Iearned by the 'braéiice of this invention.

It is to be understood that both the foregoing general descriptibn and
the followi ng detail ed description are exenpl ary and expl anatory only and

are not restrictiv Qfﬁi RS TRt £5n | fiEXeo As
first enbodi nent, ?ﬁe |nve-r?t]i'on rovll'ﬁ c&g:restl.%i% coxryp](')?sil:?‘lion fgr

application to  chl or ophyatdsht %npr|5|ng endothal

Cormul Sla't t her eof pputbtilvedritasd wm:ﬁthmﬂ&mmﬂ
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pol y(oxyet hf{iesta)cmsentﬁ(e(ﬂ#)vmtxm @%XWEEGS to pest:.c:.dai €
compositions and concentrated pesticidal formulations
containing endothall or a salt thereof and at least one
ethoxylated amine of formula I, defined below. The present
invention also relates to a method for increasing the
effectiveness of endothall or a salt thereof by applying, for
instance, to a plant at least one ethoxylated amine of
formula I in conjunction with endothall or a salt thereof.
In spite of the international concern about pesticides,
the amount of pesticides being used continues to grow.
Organic chemicals registered and applied as pesticides have
achieved widespread use throughout the world in the
production of agronomic and horticultural crops. Common
examples of pesticides are herbicides. A herbicide may be
used for the prevention or eradlcatlon of at least one
specific weed. Other types of herbicides, such as harvest
aids or those used for vegetation management, prov1de an
action different from killing a specific weed. Other common
examples for use of selected pesticidal products are for the
prevention or eradication of an insect or fungus. A general
‘discussion of pesticides is provided in Crowley, "A Pesticide
Primer," Hazleton Wisconsin Agricultural Newsletter, 1:1-6

(1990). ' '

‘ A pesticide is thus any substance or mixture of
substances that is useful for preventing, destroying,
repelling, or mitigating any pest, or used as a plant growth
regulator, seed protectant, defoliant, or desiccant.
Examples of pesticides are herbicides, desiccants, plant

growth regulators, defoliants, and algicides.



am ne wo sfiader than 3 but less than or equal to 15. @Sgﬁg%rfgferred

that (x+y) is between 3 and 13, nore preferably betvveen
nost preferably greater than 3 but |ess than or equal to 8. Ethoxylated
am nes sold conmmercially under the tyadenanme ETHOMVEEN by Akzo Chenical s
I nc., Chicago, " 1L. OQther ethoxylated am nes are discussed in "Surfactant
Speci alties: Product Guide" from Chemax, Inc., Geenville, S. C
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t he ethoxylated amné
irrigation and dra:l.nage canals, lakes, and ponds to control ‘

weeds and algae. Bulab® 6050 contains 53.0% mono(N,N-
dimethylalkyl-amine) salt of endothall and 47.0% ineit
ingredients. One gallon of Bulab® 6050 contains
approximately two pounds of endothall. | '

Accelerate® is registered with the Env1ronmental
Protection Agency as a harvest aid for cotton production. As
such the product is applied by spraying on cotton plants 1-2
weeks prior to harvest. This kills the leaves and
facilitates the mechanical harvesting of the cotton bolls.
Des-~i-cate® is registered with the Environmental Protection
Agency for use as a potato vine killer and as a harvest aid
for alfalfa and clover. In much of the potato acreage
throughout the world, the vines are chemically killed
("desiccated") to allow easier passage of the harvestlng
equipment through the fields. Also, vine desiccation
enhances "skin set" on the potato tuber.

~ Insufficient plant desiccation, however, can be a
problem, especially in fields with dense growth, by allowing
stem regrowth which complicates harvesting. Sequential
applications 7-10 days apart are an option, provided that the
gtower can afford the additional cost. .

Pesticides are usually part of a formulation which
contains not only the active ingredient, but also other
materials, agents, or adjuvants. The formulation is
typically a liquid or a powder which is designed to be mixed
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endothal | or 1ts salt. The weight..ratio of . -endothall:ethoxyl ated ani ne of
fornula | preferably range from1:1 to 1:99, nore preferably 1:1 to 1:12,
and nost preferably, 1:9 to 1:12. The phrase "an anount effective to
increase the activity of endothall or its salt" neans that t he

conbi nation of a given anount of endothall or its salt and an adj uvant
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- PCT/ US95/ 09545 .
: Agrochemicals", Vol. 1, CRC Press (1&%9) An adjuvant may be

an oil, surface tension reducing agent, solvent, activator,

stabilizer, sticker, and a foaming or anti-foaming agent.

The choice of adjuvant depends on the physical or chemical
property to be modified. Chemically, surfactants are the
most important and widely used adjuvants. Surfactants may
affect many properties of the formulation such as solubility,
volatlllty, specific gravity, corros;veness, efflcacy, and
freezing and flash points.

The effectiveness of a pésticide is dependent on the
quantity applied, the method of application, and the
environmental conditions during the application. The
objective of the grower or pesticide appllcator is to achieve
a desired result with the least amount of chemical and at the
lowest cost. Therefore, a need exists for an effective and
EPA approved pesticide formulation which uses less active
ingredients to lessen or avoid adverse environmental effects
and to reduce the cost of application.

Accordingly, the present invention is directed to a
pesticidal composition for application to
chlorophyl-containing algae or plants comprising endothall or

- a salt thereof énd at least one ethoxylated amine of formula
I
(CH,CH,O0) H

(CH2CH20) yH
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groups, 6meyethoxylated amine of formula I, defined above, effective ‘
to increase the pesticidal activity of the endothall or a
salt thereof. ; .

The invention, in a further embodiment, provides a
concentrated pesticidal formulation camprisiﬁgs

(a) endothall or a salt thereof;

(b) a solvent; and _

(c) at least one ethoxylated amine of formula I,
defined above. o _

In the concentrated pesticidal formulation, component
“(a) is present in an amount to be pesticidally effective upon
dilution. Component (b) is present in an amount effective to
increase the solubility of component (c) in the concentrated
formulation. Component (c) is present in an amount effective
to increase the pesticidal activity of component (a) upon
dilution. Advantageously, the ethoxylated amine of formula I
not only increases the effectiveness of endothall or a salt
thereof, but in a preferred embodiment may act as an
emulsifier. Thus, in that preferred embodiment, additional
emulsifiers need not be added to the composition upon
dilution. .

The invention thus provides improved performance of
endothall or a salt thereof which can result, desirably, in
the use of less endothall or a salt thereof providing both
economic and environmental benefits.
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(CH,CH,0) H
/. ._
R, - N I
\
(CH,CH,0) H

In formula (I), R is an alkyl group having 8 to 22 carbon
atoms, preferably 10 to 20 carbon atoms, and most preferably
12 to 18, carbon atoms. The alkyl group can be elther
saturated or unsaturated, and can be derived from, but not
limited to, tallow, or from soybean, coconut, or cottonseed
0il. The poly(oxyethylene) content (x+y) of the ethoxylated
amine is greater than 3 but less than or equal to 15. It is
preferred that (x+y) is between 3 and 13, more preferably
between 3 and 10 and most preferably greater than 3 but less
than or equal to 8. Ethoxylated amines sold commercially
under the tradename ETHOMEEN by Akzo Chemicals Inc., Chicago,
IL; Other ethoxylated amines are discussed in "Surfactant
Séeclaltxes. Product Guide" from Chemax, Inc., Greenv;lle,
s.C. .

The endothall or a salt thereof may be obtained from any
commerc;al source discussed above. Accelerate® and
Des-:.—cate® products contain mixed mono and di(N,N-
dimethylalkylamine) salts of endothall, which have an average
molecular formula of CjgH31N. Accelerate® and Des-i-cate®
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In the pesticidal compos:.t:.on, the ethoxylated amine is '
present in an amount ‘effective to increase the pesticidal
activity of endothall or its salt. The weight ratio of
endothall:ethoxylated amine of formula I preferably range
from 1:1 to 1:99, more preferably 1:1 to 1:12, and most
preferably, 1:9 to 1:12. The phrase "an amount effective to
increase the activity of endothall or its salt" means that
the combination'of a giVen amount of endothall or its salt
and an adjuvant has a greater activity then of the given
amount of endothall and no adjuvant. Therefore, reduced
amounts of endothall along with an adjuvant can give the same
or better act1v1ty than larger amounts of endothall alone.

When selecting an ethoxylated amine, the hydrophilic-
hydrophobic-balance (HLB) value can be used as a guide for
particular applicééions. The following HLB ranges and
applications provide a guidelines for applications and water
solubility or dispersibility.

.  HLB VALUE . APPLICATION
3-6 water-in-oil emulsification
7-9 ~ wetting agents
8-15 oil-in-water emulsification
13-15 ' ' detergents-

15-18": ' solubilizers
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T Usoa) 00Gatar Solubls formulation. The Fimal formulation of

et hanol , pr%%%3¥haf¥"ﬁﬂﬁﬂ“hdﬂdﬁéﬂt(évfisﬂpmzferred to beQaYSQéegE aggd
solution or a stable dispersion in water at the application
concentration. The adjuvant preferably has an HLB value of
4.8 to 13, more preferably 5.0 to 12, and most preferably 6.0
to 11. _
The HLB'valnes;of'ethoxylated amines are dependent on
the alkyl group as well as on the number of ethoxy groups.
The higher the number of carbon atoms in the alkyl group and
the lower the number of ethoxy groups, the lower the HLB
values. The presence of double bonds in the alkyl groups
increases the HLB values. Some HLB values for preferred

ethoxylated amines of formula I are:

ETHOXYLATED AMINE o : ' HL.B VALUE .
Ethoxylated (5) cocoalkylamine 10.4
Ethoxylated (15) cocoalkylamine 15.0
Ethoxylated (5) tallowalkylamine 9.0
Ethoxylated (15) tallowalkylamine 14.3

. Ethoxylated (20) tallowalkylamine 15.7

wgurfactant Specialties: Product Guide", Chemax, Inc.,
Greenville, S.C. The number in parenthesis is the number of
ethoxy groups, (x+Y).

HLB values provide an index to select among a series of
ethoxylated amines to be used in preparing formulations for a
particular application or use (i.e. based on numerically
different HLB values). Routine biological testing, such as
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anti-foaming. agents, surfactants, emulsifiers, and
dispersants known in the art, may be added to the
composition.

The

Endothall and its salts are generally water soluble. Aas
indieated.ahove, solvents may also be added to. the
compositions'of the invention. Water soluble solvents are
preferred and include, but are not limited to, glycerine,
diethylene glycol, dipropylene glycol, hexylene glycol, .
dipropylene glycol monomethyl ether, ethyl acetate, ethyl
alcohol, glycerol mono-, di-, and trlacetate methyl alcohol,
propylene glycol, sorbltol, butanol, ethylene glycol
monobutylether, ethylene glycol monomethylether, isobutyl
alcohol, isopropyl alcohol, polyethylene glycol (as defined
in 21 C.F.R. 172.260(a)) n-propanol, N-methyl pyrrolidone,
tetrahydrofurfuryl alcohol, and propylene glycol
monomethylether. _

The invention also prov;des a method of anreaslng the
effectiveness of endothall or a salt thereof which comprises
applying to chlorophyl-containing algae or plants endothall
or a salt thereof and an amount of an ethoxylated amine of
formula I effective to increase the pesticidel activity of
the endothall or a salt thereof. The definition and
preferred embodiments of the ethoxylated amine of formula I
as employed in this method are the same as above.
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The plant may be any chlorophyl-containing vegetation
and preferably ie a commercial or garden crop. For example,
the preferred crop may pe selected from potato vines, cotton
plants, hops, alfalfa, and clover. 1In a further preferred
embodiment, the crop is gselected from potato vines and cotton
plants. .

The invention also provides a concentrated pesticidal
formulation comprising (a) endothall or a salt thereof; (b) a

_ solvent; and (c) at least one ethoxylated amine of formula'I,
defined above. The preferred embodiments of the ethoxylated
amine of formula I and other aspects of the composition are
the same as above. ' '

The concentrated pesticidal formulation comprises
component (a) in an amount to be pesticidally effective upon
‘dilution. Component (b) is present in an amount effective to
increase the solubility of éomponent (c) in the concentrated
formulation. ' Component (c) is present in an amount effective
to increase the pesticidal activity of component (a) upon
dilution. The concentrated pesticidal formulation may
preferably cdmprise component (b) in an amount effective to
-increase the solubility of component (c), but also to avoid
or prevent gelling of the concentrated formulation.

Most often the concentrated formulations are diluted
with water before application. The concentrated pesticidal
formulation may itself also contain water, preferably up to
about 14.1% water. ' _

The solvent may be a substituted or unsubstituted C1-06

alcohol or a substituted or unsubstituted C2-Cg glycol. The
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s tetrahydrofurfuryl alcohol, and propylene glycol -
monomethylether. Preferred solvents are propylene glycol and
dipropylene glycol. . _

The pest:l.c:.dal concentrated formulat:l.ons may be diluted ‘
with water to form stable: solutions. These stable solutions
may be applied to chlorophyl-contalnlng algae and plants
using conventional agr1cultural or pest;cxdal spray
equipment. The pesticidal concentrated formulatlons may
contain other additives known in the art such as surfactants,
emulsifiers, dlspersants, etc. :

The following examples describe a series of greenhouse
and field trials in which two chemically distinct products
(1) endothall or a salt thereof and (2) ethoxylated amlnes,
were combined to provide a new and more: phytotoxlc
combination. The’ examples given describe a series of
greenhouse and field trials with cotton plants whlch
demonstrate: - . _

(a) the marked enhancement of the thtOtOXlCLty of
endothall (Bulab® 6050 product) by the ethoxylated. fatty
amines of formula I; :

(b) the lnfluence of the initial concentration of the
ethoxylated fatty amine in the formulation on the resultant
phytotoxicity. '

The following exampleS'are given to illustrate the

~ invention. It should be understood, however, that the
invention is not to be limited to the specific condltlons or
details set forth in these examples.
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To conduct this initial survey, cotton (Gossypium

hirsutum L. var DPL 50) seeds were planted in four-inch

square plastic pots containing a commercial planting medium
(Premier Pro-Mix BX sold by most commercial greenhouse '
suppliers). Seedlings were grown under ambient greenhouse
conditions. The seedlings were thinned to two plants per

pot. At the time of chemical application the cotton

seedlings had developed two fully expanded true leaves. The
treatments were delivered across the tops of the cotton

plants in a controlled and reproducible manner using a custom
made spray booth (R&D Sprayers, Inc., Opelousas, LA).

Pressure regulated (40 psi) applications were made through a
standard agricultural nozzle tip (LE-1, 80). Each.

formulation from Table I was applied to three pots at each of

three aqueous dilutions (1.0, 0.5, and 0.25% v/v).
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The nunber of ethoxy gréemponentspandi formnlaei 18 wdw)deder i ned by

subtracting 10. For instancegyhdrineAthit Ha@8iBcahifg, Nunber of et hoxy

groups is 5 (=15-10) and in E%?nﬁ?g I, ?x+ )ljga equal to 5. The data-
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the | onwestcdnbenéit appl i cation a(0.85% ¢ Hopeveg, af 0. @4 fgormg ation C
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A. Ethomeen C/12 35 :

B. Ethomeen C/15 ' 35

C. Ethomeen §/15 35

D. Ethomeen T/15 : 35 .

E. Ethomeen 0/12 - . 35 | q
F. Ethomeen 18/20 : o 35

G. Ethomeen S/20 o : 35

H. Ethomeen 18/15 T S 35

W. Water ' : . o 50

Ethomeen is a tradename for ethoxylated amine products from
Akzo Chemicals Inc., Chicago, IL.

C = derived from coconut oil

S = derived from soybean oil

T = derived from tallow

0 = oleic acid (a specific unsaturated acid found in the
above oils)

18 = a saturated 18-carbon (octadecyl) function.

The last number in the component name is used to
determine the number of ethoxy groups in that amine by
subtracting 10. For instance, in "Ethomeen C/15", the number
of ethoxy groups is 5 (=15-10), and in Formula I, (x+y) is
equal to 5. Ethomeen C/15 is the reaction product of 5 moles
ethylene oxide reacted with coconut amine.

-

The treated plants were incubated in a greenhouse for
five days and then evaluated (Table II). The results in |
Table II were determined by subjectively scoring the
treatments for gross phytotoxicity on a 0 - 10 scale. The
primary symptom caused by endothall is a relatively rapid
onset of necrosis (desiccation) of leaf and stem tissue. At
the time of evaluation, if the treatment provided no visible
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et hoxy groups. Formul ation (5 ethoxy groups) H was |ess effective than
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cont ai ni ng Et honeen S/ 15. Exampl e 2 A
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formul ations are provided in Table I11

L1l Component s _and fqQrmyl.ae ([O ’QQ} of
experimental desiccants. oncentratitn LY

Tabl e

For mul ati on

: Ethoxy
Formulation Groups 0.0 0.25 0.5 1.0
A | . 2 - 0 2 5
B 5 - 0 2 7
C 5 - 0 6 9
D 5 - 0 3 8
E 2 - 0 1 6
F 10 - o 1 7
G i0 . - 0 1 7
H 5 - 0 1 6
w 0 - 0 i 7
Control 0 - - -

0 = No effect, 10 = Dead _ . )
Observations made five days after application

The number of ethoxy groups in a particular amine is
determined by subtracting 10. For instancg, in formulation B,'the
number of ethoxy groups is 5 (=15-10) and in Formula I, (x+y) 1s
equal to 5. |

The data in Table II demonstrate that none of the

formulations were phytotoxic at the lowest rate of application
(0.25%). However, at 0.5%, formulation C was clearly the most
phytotoxic, while formulation D was the second most phytotoxic.
Formulations A and B were more phytotoxic than the formulation
with endothall alone. Formulation W (an equivalent amount of
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Wat er

WO
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20" TPendotnall, diyuted ith, gatss, oply) yReLuReHB b I —

cont ai nimatetimkeen Bt 1Bheecl c0fr ovedd gl&céocmnsatgons pW@VIdﬁﬂniﬁa%aagt
as Et honpede %éiﬁﬁ?k&%éﬁlctQYBVeForﬁﬁiHEthboésand'D éon%&%nﬁd”%&adﬁﬁééed
fron1the greenhouse phase of 1he

trial. Fornulations I, J, wer e
oni t t ed the ek 4%Pagﬁtlllze the avail abl € plant naterlal for a conparlson

of . EE Eorreenr%ééé fg&nw# a&learn:y dehbfistradedthatMa m@them of III)
These {Sity 4% B .APrELaga, bY, nedeong, solrfdons, 8% Hilhie0tq.
alone using a relatively large (1.0%) concentration of endothall.
However, at lower concentrations of endothall the phytotoxicity is
significantly increased by the addition of selected ethoxylated
fatty amines. In addition, certain adiuvants (e.g., Ethomeen S/15
and T/15) are clearly more effective than others. The minimal
phytotoxicity of formulations F and G demonstrate that the fatty ‘
amines with ten (10) ethoxy groups are less effective than those
with five (5) ethoxy groups. Formulation (5 ethoxy groups) H was
less effective than formulations C and D (5 ethoxy groups) due to
the different R1 groups. The most phytotoxic, and thus the
preferred, formulation is formulation C containing Ethomeen S/15.
- Example 2 _ |
A second greenhouse trial was conducted to focus on the most
effective ethoxylated fatty amines by varying the proportions of
the formulation components. The components and proportions for
these experimental formulations are provided in Table III.
Table III.

Components and formulae (% w/w) of
experimental desiccants.

Formulatlon
Componet I J K L M N O B Q9 R X

Bulab® 6050 .-30 30 30 30 30 30 30 30 30 30 30

Propylene glycol 10 40 55 10 40 55 10 40 55 10

Ethomeen 0/15 60 - 30 15 .

Ethomeen S/15 60 30 15

Ethomeen T/15 S 60 30 15 30
Glycerol o S - - . 30

Water o I - 70



Al of the formulations in Table |11 contained 30% (W' w) err
6050 t o PPHMPHr a wi der range of proportions of t he op%j%sgg}g#p%gLent]s

tFornulations L, M and N are variants of Formul ation C from Exanple 1.
~Formulations O P, and Q are variar_l_.tglof ‘Fornmul ation D from Exanple 1.
Wthin each.  set-of three formulation Xor a gi ven ethoxyl ated fatty
am ne, ]'Ehe vvgl ght rati o of ethoxylated fatty am ne to Bul ab[err] 6050
ranges from r &f.nc, on
seedl i ngs and %@‘ fﬁ‘pl |/8'5’t Wiy &or{tlt?ly% \e/\e}agl %‘ggf B8 £8a5

geisc[| bed contaﬁnmmlﬁhbmmm/f]& e e |R3?¢Bﬁé‘§dapﬁ3m¢%§i Q415 ois Ja’éw‘é’éﬁ
il utions
. %é.m% £amd 1 , tEﬁ:rHE f?‘ ({ll A Q‘Pﬁ‘ce'ﬁdﬁ\*éﬁﬁ Forﬂi\?l&tlons

‘increased O acconmmo of Bul 6050
fornul ati ods. J, and K mmazmmdof now the gvRsh ‘g’%edays

E;;ﬁ]iﬂ o 1alﬂ$1ﬁ.e9.?;%nﬂﬂ$ﬁ1@a£rlos$ Phid o xertd )bnﬂeﬁteédn mcbni;er rrl:o
concentr at PGH-Q-JJZ@sé'-lﬁi&Y %\é\{k I‘é‘ i \{%ﬁﬁd.er? %%?%t%éﬁﬁé’fy 'S 1 nlc\rlggsed
}Mo? Pru?gt : ggtmea lsshies ((E‘ormuleiﬁmtylca,t cPable tY, candidl; M; handrNgi Bable
and Q at I&He "ﬁ'té'%%"f%eoﬂ ﬁnﬁ] e(/roqm'ﬁﬁt* or NIEX g?%)]hésogt §§&r’ry| b, O8adN
concent r at iggn Table mwmat'rhe;sgm |sthaxylatsd fakiy amipes W%?n'ﬁb&t i on
;(nﬁgmsglrrgln sq_'n%h éba(H] Sleprly denonstrates (a) the

oxy Iated atty VO 96/ 04,

PCT/ US95/ 09545 All of the formulations in Table {%]? contained 30% (w/w)
of Bulab® 6050 to allow for a wider range of proportions of
the other components. Formulations L, M, and N are variants
of Formulation C from Example 1. Formulations O, P, and Q
are variants of Formulation D from Example 1. Within each
set of three formulations for a given ethoxylated fatty
amine, the weight ratio of ethoxylated fatty amine to Bulab®
6050 ranges from 2:1 to 1:0.5. | '

In this trial, the growing of the cotton seedlings and

 the application of the treatments was conducted as described
in Example 1. Each formulation was applied at four aqueous
dilutions (4.0, 2.0, 1.0, and 0.5% v/v). The concentrations
were increased to accommodate the reduced level of Bulab 6050
in the formulations.

Evaluations of the treatments were done three days after
application and the gross phototoxicity determined as in
Example 1. The results, shown in Table IV, demonstrate that
at given concentrations less than 4.0%, the resultant
phytotoxicity is increased with an increasing level of
ethoxylated fatty amine in the original formulation (i.e., L
>M>Nand 0> P > Q). Exc.ept for Formulations N and Q at
the 0.5% application level, all formulations at a given
concentration were somewhat to greatly more phytotoxic than
Formulation X containing endothall alone. This clearly
demonstrates (a) the enhancement by the ethoxylated fatty



am ne o totoxicity of endothall (Bulab 6050), and (b t he
I nfl uené’é‘t’g&mﬁ% initial concentration of the ethoxyl ated éc"%’gﬁsﬂp!’% ne in
the forrmul ati on on the resultant phytotoxicity.

Tabl e IV. . Gross phytotoxicities
foliarly applied to cotton plants. - 16_ - o Concentration (%
v/ vi) For nmul ati on 0.0 0.5 1.0 2.0 4.0 L

8a1§ine of Bﬁe phytéﬁzxicity of?- endothally JBulab 6050), and 4(1%)
the influence of thezinitial cpncentratdon of tie ethoxylated
4f§:tty a.m.1.1813 in the Eormulatlo% on the Qesultant 3 7 0

yohytotoxicity. - 0 0 2 5 Cont r ol
Cbservations made three daysTable mpl icati on -

CQOR ' ©OW

- Gross phytotoxicities
foliarly applied to cotton plants.

Concentration (% v/vi)

o
id
(6]
(Y
&
o .
N
(]
o
rS
i
o

| Formulation 0.0

L - 3 5 7 9
M - 1 3 8 9
N - 0 1 4 9
0 - 2 6 8 9
P - 1 2 7 9
Q - 0 1 4 8
R - 1 3 7 9
X 0 0 2 5

Control 0 . S _ -
Observations made three days after application
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an al kyl group havi ngg,l2. ti@ 18 carbon atons derivedIfrom tallow, or from
?oybean, -coconut, or cottonsged oil; and the HLB value of the conpound of
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RN S BRArAUAY P ekt ikAged], BAAOLHD' bot (Syednynese sedntent
(x+y) is greater than 3 but less than or equal to 15; wherein
the ethoxylated amine of formula I is present in an amount

'effectlve to increase the pestlcldal activity of the endothall
or salt thereof.

2. The pesticidal oomposition of claim 1, wherein (x+y) is
between 3 and 10; Rl ls'an alkyl group having 10 to 20 carbon
atoms derived from tallow, or from soybean, coconut, or
cottonseed oil; and the HLB value of the compound of formula I
is 5.0 to 12.

3. The pesticidal composition of claim 1, wherein (x+y) is
greater than 3 but less than or equal to 8; R1 is an alkyl group
having 12 to 18 carbon atoms derived from tallow, or from
soybean, coconut, or -cottonseed oil; and the HLB value of the

' compound of formula I is 6.0 to 11.

- 4. The pesticidal composition of claim 1, whereln the
endothall or salt thereof is selected from mono(N N-
dimethylalkylamine) salts of endothall or mixed mono and di(N,N-
dimethylalkylamine) salts of endothall.

5. The pesticidal composition of claim 2, wherein the
eridothall or salt thereof is selected from mono({N,N-
dimethylalkylamine) salts of endothall or mixed mono and di(N,N-
dimethylalkylamine) salts of endothall.

6. The pesticidal_composition of claim 3, wherein the
endothall or salt thereof is selected from '
mono (N, N-dimethylalkylamine) salts of endothall or mixed mono
and’ di (N,N-dimethylalkylamine) salts of endothall.

* c L M H *



: %Yggéé é%dal conposition of claim2, wherein the endothall or salt
thereof té‘dszBieeﬂHaHBébﬁ(R dedli met hyl al kyl ami ne) sal t‘?‘ﬂf”é’ﬂ?ﬁﬂ? hal | or
m xed nono and d|(

kyl am ne) salts of eﬂﬁ% '
- 18 - conposition of cl g’]}fﬁéﬁ‘%%ﬁﬂ
endot hal | or salt thereo cted Trd% Trono( N, t R 5% §Pani ne
salts of endothall or m xed nono and d|(N N-dlnethylalkylan1ne) salts of
endot hal | . The ci dal QSIt n,of_a 1
Chrough 6. wher dim (e RIBFAETdR] ambes ETRR of cFHSLeI LY caherpan Bhe
formul a | nbmpdkntldnjihrther compBises Avabexrent rated pesticida
formul ati on conyy |;ﬂg! dot h
(b) a solvent pe'tLCLdal ioﬁéégl¥l§£a§# %%%l@t%bx ﬁe%ggg ﬁe of
formula |: welght ratlo of endothall.ethqulated amine qﬁ|ﬁnrmpéarF ig 439
al kyl grouphawiiig 8 to 22 carbon atons, and is saturated or

9. The pesticidal composition of claim 2, wherein the
weight ratio of endothall: ethoxylated amine of formula I is 1:9
to 1:12. _

10. The pest1c1dal compOSLtlon of claim 3, wherein the
weight ratio of endothall.ethoxylated amine of formula I is 1: 9
to 1:12.

11. A method of increasing the pest;c;dal effectlveness oﬂl
endothall or a salt thereof which comprises applylng to
chlorophyl-contalnlng algae or plants endothall or a salt
thereof and an amount of an ethoxylated amlne of formula I
effective to lncrease the pestlcldal actlvity of the endothall
or salt thereof, wherein the ethoxylated amine of formula I has
the following structure: | '

- {(CH2CH20) xH
Ry - N _ : - I
- (CHzCH20)yH -
in which R1 is an alkyl group having 8 to 22 carbon atams,
and is saturated or unsaturated; and the poly(oxyethylene)
content (x+y) is greater than 3 but less than or equal to 15.

12. The method of claim 11, wherein (x+y) is between 3
and 10; Ri.is an alkyl group having 10 to 20 carbon atoms
derived from tallow, or from soybean, coconut, or cottonseed
oil; and the HLB value of the compound of formula I is 5.0 to
12. : : :

- 13. The method of claim 11, wherein (x+y) is greater
than 3 but less than or equal to 8; R1 is an alkyl group -
having 12 to 18 carbon atoms derived from tallow, or from
soybean, coconut, or cottonseed oil; and the HLB value of the
compound of formula I is 6.0 to 11.

14. The method of claim 7, wherein the endothall or
salt thereof is selected from mono(N,N~-dimethylalkylamine)

O




«is present in an a ticidally effective upo
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of conponent (c) in the concentrated fornu ation; and co
present in an anount effective to increase the pesticidal act|V|ty of

?onporent (fﬁﬁl&ﬁ”bf“éﬁﬁbﬁﬁhll or mixed Sono aHA4 concentrated pesticidal
ormul ation of claim?2 wherei n the anount of cqQnponent (b) present also
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dlhgtlon of the Qnmp$ﬂrmelﬁatneat ﬁ'dﬁhl??BQEhFé?ﬁﬂnmtha &ﬂﬂ&tha}l or

- - e.cpncentrate esticl da
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or a substitsakmbomfummﬂbthalhteﬂ n2xé8 mbnooand A met hod of

I ncreasi ng Hﬂf # fgiﬁf ﬂg?ssgi gnggtgﬁh tR51%. salt t her eof
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whi ch conprls con ai ning algae or plants the
pest|C|daI conpos}éi orThe method ofacheim Phrwhgrein the endothall or

salt thereof is selected from mono(N, N-dlmethylalkylamlne)
salts of endothall or mixed mono and
di(N,N-dimethylalkylamine) salts of endothall.

17. The method of claim 7, wherein the weight ratio of
endothall:ethoxylated amine of formula I is 1:9 to 1:12.

18. The method of claim 8, wherein the weight ratio of
endothall:ethoxylated amine of formula I is 1:9 to 1:12.

19. The method of claim 9, wherein the weight ratio of
endothall:ethoxylated amine of formula I is 1:9 to 1:12.

20. The method of claim 11, wherein said ethoxylated
amine of formula I and endothall or a salt thereof are
simultaneously applied to said algae or plants.

21. The method of claim 11, wherein said ethoxylated
amine of formula I and endothall or a salt thereof are
applied in the form of an aqueous composition which contains
both the ethoxylated amine and the endothall or salt thereof.

'22. A concentrated.pesticidal formulation comprising:

(a) endothall or a salt thereof;

(b) a solvent; and '

s ——

(c¢) at least one ethoxylated amine of formula I:
(CHoCH20) xH
Ry - N : I

-

(CH2CH520)
in which R, is an alkyl group Kav;ng 8 to 22 carbon atoms,

and is saturated or unsaturated; and the poly(oxyethylene)
content (x+y) is greater than 3 but less than or equal to 15;
component (a) is present in an amount to be pesticidally
effective upon dilution; component (b) is present in an
amount effective to increase the solubility of component (c)

T,
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gl ycol . _increases the solublllty component (c) in a ed

formulation upon dilution of the concentrated pesticidal

formulation with water.

24. The concentrated pesticidal formulation of
claim 22, wherein the formulation further comprlses up to
about 14.1% water. '

25. The concentrated pesticidal formulation of
claim 15, wherein the solvent is a substituted or
unsubstituted 01-06 alcohol or a substltuted or unsubstituted
CZ-C6 glycol. '

26. The concentrated pestlcldal formulatlon of
claim 25, wherein the solvent is ethanol, propanol, butylene
glycol, propylene glycol, dlpropylene glycol, or hexylene
glycol.

27. The concentrated pestlcldal formulation of
claim 26, wherein the solvent is propylene glycol.
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