Mbecy 41 s

1 o ~ COWPCSI TI ON AND METHOD FOR | NCREASI NG THE

EFFECTI VENESS OF PESTI Cl DES Background of the Invention The present
invention utilises at | east one conpound of forrmula I, defined belom/ and
optionally a nodified vegetable oil, defined bel ow, to i ﬂﬁsl"i’hacs ) Replaced

effectiveness of a pesticide. The invention thus relates t ﬁ
conposi tions, as well as concentrated pesticidal formulati

invention also relates to a nethod for “increasing the effec |veness of

pestici de by applying at |east one @&@E@:ﬁ&_@ﬂ formula I, defined bel ow
and optionally a nodified ve etabl flned‘%low in conj unction with
f!\tn?ljcé

e oot ol T AR, dearcn et oe

nlcals regi's ed and
appl i ed as festdl °~S1o§1 Drllqllvle\ﬁtf]_%lhbl ci des, have achi eved w despread use
t hr oughout “Tne Wor, e production of agronom ¢ and horticul tural

crops. A commrﬁl‘%rﬁﬂ%l’(ﬁaqlﬁé‘ dSe 3orcoBg3 ReiB-BaFH Pr HMukts is for
t he preventdexriall ¥ ad TAEIN07E, $iledadecembespadi,fil® Meedthdt dehit&QEEON

exanpl es Ofof.t %i@e aoﬂte snef.i,zeecbgreq.n%%%iog:jaqgh by reference.

The present invention utilizes at least one compound of
formula I, defined below, oxr a modified vegetable oil,
defined below, or at least one ionene polymér to increase the
effectiveness of a pesticide. The invention thus relates to
pesticidal compositions, as well as concentrated pesticidal
formulations. The invention also relates to a method for
increasing the effectiveness of a pesticide by applying at
least one compound of formula I, defined below, or a modified

vegetable o0il, defined below, or at least one ionene polymer
in conjunction with a pesticide. 1In a preferred embodiment,
the pesticide is a herbicide capable of foliar application.
Organic chemicals registered and applied as pesticides,
especially herbicides, have achieved widespread use
throughout the world in the production of agronomic and
horticultural crops. A common example of the use of selected
herbicidal products is for the prevention or eradication of
at least one specific weed. Other common examples of the 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 (19590).

The present invention is useful for increasing the

‘effectiveness of many types of pesticides. A pesticide is
any substance or mixture of substances that is useful for
preventing, destroying, repelling, or mitigating any pest, or
used as a plant regulator, defoliant, or desiccant. Examples
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products are for the prevention or eradication of an insect or fungus. In
CH 150544, a pesticidal conposition is disclosed which COfRYr heet%@bam C

salt of a fatty acid amde, preferably an oleic acid salt. gefly
active conmponent is a fungicide or insecticide. A general

pesticides is provided in Crow ey, "A Pesticide Priner, "

W sconsin Agricultural Newsletter, |:1-€-1990). The present inventi on
is useful for increasing the effectiveness of two types of pestici de A

pesticide ds S ANCRe %uﬁez@w@s ofh Stibsd aee, tdad s EsaHesf ub1hgl
preventln repellin

- "";h %%nfété%r {erséef%(gﬁ%?t"?%%ar?%?’mc?%‘?e %2955/ pesti ci des whi ch
act as a hmﬁﬂ@:dmdﬂSdemmerWth regel aeers, giitheidadanssdent of the

ef fecti vengss Qfc s | Cipes ﬂ&g/éxﬁ@dntweﬁifotprfsseﬁsé W@@Eh@”fb% bel i eved

to be the penetrating an di sgenm ng action_of e conmpound of formula I,
defi ned be‘iWeaﬁ)‘é%ﬁf’F’&%ll?@f FRLYRIERS i QN LT H L3S RS co%%ﬁﬁéla@nlyf ormul a |
assi sts i femericzery d¢dmalpre nef pidliapeppkitatiompestici dal activity, the

penel rati on of i Qgé}f%céfietﬁgu%é%]@erzppjc?fttﬁ dBFGELI SoRLaLegt ve

surface. For exa e co 0 asSist the
penet r at | REHLHGF A2 f‘h’? % RESKAdeH iRY £ Bresentsipvapsionhe
conpound dfs fTadwved €6 NsECEse tﬂs‘éh trating and dispemnsiag action_of

the compound of formula I, defined below. Specifically, it
is believed that the compound of formula I assists in
overcoming the principal impediment'to pesticidal activity,
the penetration of the pesticide through the object or
target’s protective surface. For example, the compound of
formula I is believed to assist the penetration of herbicide
through the waxy cuticle of a leaf surface. The compound of
formula I enhances the penetration and, thus, the pesticidal
activity of all categories of pesticides. 1In addition, the
compound of formula I enhances the penetration and activity
of fertilizers, especially fertilizers capable of foliar
application. In the discussion which follows, the invention
will be described in terms of a preferred embodiment of a
pesticide, a herbicide, but the invention is not limited to
herbicides.

A common example of a pesticide is a herbicide. A

- herbicide may be used for the prevention or eradication of_at
least one specific weed. Other types of herbicides, such as
harvest aids or those used for vegetation management, provide
an action different from killing a specific weed.

A non-crop example of vegetation management is the use
of a growth inhibitor to suppress the growth of turfgrass.
This type of growth inhibitor has been utilized along highway
rights-of-way and on golf courses. An example of such a
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and leave only the cotton bolls attached to the stem
strucﬁure. The defoliated plants are easier to pick, and
less trash is introduced into the cotton fiber.

A second example is the desiccation of potato vines
prior to harvest. This facilitates mechanical harvesting of
the underground tubers and enhances "skin set" on the-tuber
which prevents stem-end rot. Desiccants are also used as
harvest aids in cotton production.

Endothall is the common name for
(7-oxabicyclo[2,2,1]heptane~2,3~dicarboxylic acid).

Endothall is the active ingredient contained in Des-i-cate®
and Accelerate® agricultural products (Atochem North America,
"Philadelphia, Pennsylvania). Accelerate® and Des-i-cate®
products are formulations both of which contain mixed mono
and di (N,N-dimethylalkylamine) salts of endothall, which
have an average molecular formula of C,4Hg N AccglerateG
- and Des-i-cate® products contain 5.5 weight percent of.. -

endothall. Accelerate® product is registered as a harvest
aid for cotton production. Accelerate® product is applied by
spraying on cotton plants one to two weeks prior to harvest.

 This kills the leaves and facilitates The mechanical
harvesting of the cotton bolls. Des-i-cate® product is
registered for use as a potato vine killer and as a harvest

aid for alfalfa and clover.



as harvest aids. One exanple is the use of a particular. product as a
cotton defoliant. Exanples include DROPP[err] product, manufactured by

NOR- AM Chemi cal Co., WIm ngton, Del aware, and DEF[err] product,

manuf actured by Mles, Inc., Kansas City, Mssouri. The chemcal is sprayed
on the mature plants prior to harvest. The |eaves then fall off (abscise)
and | eave only the cotton bolls attached to the stem structure. The
defoliated plants are easier to pick, and less trash is introduced into the
cotton fiber. An Alsecoatierafiptsulstihe afsesdathanlofi sporatketddess

ltoribor to ga&x‘(ﬁélgizﬁlbé/héﬁbk%g%e?o@ﬁ?éﬁk@@&ﬁhaﬁaeéki lagteaftxﬁéa&t tmaerg[ound
ubers and enhances_ "skin set" on er | revents st.em rot.
Desi ccant s %Y%raFEBISSEB1aBrH8P9§s%Rﬁ?ﬁgeﬁnNSSFﬁoﬁRSFé gdtf%ﬁiadglphla'
Endot hal | iBethsyteania)nand Boiab® 6050 product (Buckman Laboratories,

(7- oxabi cyckglhgns1] BeRRARER) 3 dbaREBEXKbRE AntdhydEBeathal Lo dhwaastive
i ngredi ent ‘containéd’in Des-l-catggerrg and Accelergtg[err] agricultura
products (ARBEhERLNGAPRSAREr PEavwe Pl FaBEFFRMA, ™BBRASY N ani a) .

Accel er at e[ @ifbtaglaDRslamiabe[ ealtspoddeatistard 1f endukdt wedghotdemferhi ch

Wi ch have Sf°A7erag8SHUPEET ar -Pr RalChr CRarET Eé??}%%&?%ﬁ?é%%’%ﬁ er ]
and- Des- i - care[ errivedodzems ce6AREFnCSLs WBRAP pEPCARE S HYRFATRY® 191
Accel er at e[ pebliupteddentiasnr 8gi weeght peraehar vEsendodhbad .cotton -
ne. o tvo veoks TRERSP EEORERveat com VRl prBdrlnBRlObERTothttd OT P
t he mechani definiencdesnyith prdororrsnpPEOHNStSPesIn- Eaedhsr Withy stange i s
regi stered foh se 2ssarRetabAtVi-NBekkhiher mapdpasaaphabyest. aimhifonaldal fa
and CIover.to stem regrowth which complicates harvesting and results in

poor skin set. Sequential applications seven to ten days

apart are an option, provided that the grower can afford the

additional cost.

The effectiveness of a herbicide in any of the
previously discussed applications is dependent on the
quantity applied, the method of application, and the
environmental conditions during the application. The
objective of the grower or herbicide applicator is to achieve
a desired result with the least amount of chemical and at the
lowest cost. Furthermore, in spite of the international
concern about pesticides and herbicides, the amount of
pesticides and herbicides being used continues to grow. When
applying any pesticide, as in the case of a herbicide
specifically, the goal is to use the least amount of
pesticide to achieve the desired result.

Accordingly, the invention is directed to a composition
which comprises a pesticide and a compound which enhances the
effectiveness of the pesticide and, thus, can make possible
use of lower amounts of pesticide. The invention also
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unsubstituted Cl-C6 alkyl group; and
R4C(0)- is a substituted or unsubstituted
fatty acid residue of 8 to 22 carbon atoms.

Anocther embodiment of the invention provides a
pesticidal composition comprising at least one pesticide and
a modified vegetable oil comprising at least one compound of
formula I, defined above.

A third embodiment of the invention provides a method of
increasing the effectiveness of a pesticide which comprises
applying to an object or target in need thereof an amount of
a compound of formula I, defined above, effective to increase
the pesticidal activity of the pesticide.

The invention, in a further embodiment, provides a
concentrated pesticidal formulation comprising (a) at least
one pesticide; (b) at least one water-soluble coupling agent;
and (c) at least one compound of formula I, defined above.

" In another embodiment, the invention provides a
concentrated pesticidal formulation comprising (a) at least
one pesticide; (b) at least one water-soluble coupling agent;
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One embodiment of the invention provides a pesticidal
composition comprising a pesticide -and an ionene polymer.

Another embodiment of the invention provides a
fertilizer composition comprising at least one fertilizer and
at least one compound of formula I, defined above.

The invention provides a composition and method for
enhancing the effectiveness of pesticides, especially
herbicides, and fertilizers. The composition and method may
be used for desiccating crops prior to harvest. Additional
objects and advantages of this invention will be set forth in
the description which follows, and in part will be apparent
from the description, or may be learned by the practice of
this invention.

As a first embodiment, the invention provides a
pesticidal composition comprising at least one pesticide
capable of foliar application and at least one compound of
formula I -

RyC(0)=N(R; ) (Ry) (1)

is hydrogen or a substituted or unsubstituted C. -

wherein R 1

Ce alkyl éroup; R, is hydrogen or a substituted or
unsubstituted Cl-C6 alkyl group; and R3C(O)— is. a
substituted or unsubstituted fatty acid residue of 8 to 22
carbon atoms. In a preferred embodiment, the pesticidal

composition is a herbicidal composition.
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pesticidal conposition conprising at |east one pesticide and a nodified
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The substituted fatty acid residus R4G (0} --may- contain,
in addition to the fatty acid residue of 8 to 22 carbon
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atoms, additional alkyl groups substituted onto the residue,
which alkyl groups may be branched or straight ¢hain and/or
saturated or unsaturated. Preferred pesticidal compositions
are those in which R3C(O)— is a substituted or unsubstituted
fatty acid residue of 8 to 18 carbon atoms or those in which
R3C(0)- is a substituted or unsubstituted fatty acid residue
of 12 to 18 carbon atoms. A fatty acid residue is a
saturated or unsaturated chain of alkyl groups attached to a
carbonyl group in which the chain of alkyl groups corresponds
to the alkyl structure of a fatty acid. For example, the
fatty acid residue of oleic acid, CH3(CH2)7CH:CH(CH2)7COOH,
is CH3(CH,),CH:CH(CH,),C(O)-.

The pesticide in the pesticidal composition may be any
pesticide used to prevent, destroy, repel, or mitigate any
pest, or used as a plant regulator, defoliant, or desiccant.
Pesticides are often classified according to their use. The
pesticide may be, for example, a desiccant, fungicide,
herbicide, plant growth regulator, seed protectant,
defoliant, insecticide, insect growth regulator, miticide, or
nematicide, or a salt of any of these -pesticides.

In a preferred embodiment, the pesticide is a desiccant
or a salt thereof. The desiccant may be selected from
endothall, tributyl phosphotrithioate, ametyryn, and
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Geigy) products.

.In one embodiment, the pesticide is a herbicide or a
salt thereof. The herbicide may be selected from any
commercially available herbicide such as endothall, atrazine,
metribuzin, chlorimuron ethyl, dimethazone, fluazifop butyl,
and imazaquin, or a salt of any of these herbicides.

Suitable herbicides include Bulab® 6050 product (Buckman
Laboratories), and "ATRAZINE 4L" (DuPont), “CANOPY" (DuPont),
"COMMAND 4EC" (FMC), "FUSILADE 2000" (ICI), and "SCEPTER"
{Cyanamid) products.

In an embodiment, the pesticide is a plant growth
regulator or a salt thereof. The plant growth regulator may
be selected from any commercially availabie plant gfowth
regulator such as chlormequat chloride, 2-chloroethyl
phosphonic acid, tributyl phosphonotrithiocate, mepiquat
chloride, and maleic hydrazide, or a salt of any of these
plant growth regulators. Suitable plant growth regulators
include "CYCOCEL" (Cyanamid), "ETHREL PLANT REGULATOR"
(Rhone~Poulenc), "FOLEX 6EC" (Rhone-Poulenc), "PIX" (BASF),
and "ROYAL MH-30" (Uniroyal Chemical) products.
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“AMBUSH" (ICI), "DIPEL 4L" (Abbott), "LORSBAN 4E" (Dow),
“POUNCE 3.2 EC" (FMC), and "SEVIN 80S" (Rhone-Poulenc)
products. :

The pesticide may be an insect growth regulator or a
salt thereof. The insect growth regulator may be any
commercially available insect growth regulator such as N-[ (4-
chlorophenyl)aminocarbonyl}-2,6-difluorobenzamide or a salt
thereof. A suitable insect growth regulator is "DIMILIN 25W"
product (Uniroyal Chemical).

The pesticide may also preferably be a miticide or a
salt thereof. The miticide may be selected from any
commercially available miticide such as propargite,
dimethoate, 2,4-dinitro-6-octyl-phenylcrotonate, and oxamyl,
or a salt of any of these miticides. Suitable miticides
include "COMITE" (Uniroyal Chemical), "CYGON 400" (Cyanamid),
*KARATHANE LC" (Rohm and Haas), "OMITE 30W" (Uniroyal
Chemical), and "VYDATE L" (DuPont) products.

o The pesticide may be a nematicideor a salt thereof.
The nematicide may be selected from any commercially

available nematicide such as terbufos, carbofuran, ethoprop,



-

atrazine, netribuzin, chlorimron ethyl, dinethazone, fluazifop butyl, and
I mzaquin, or- a salt of any of these herbicides. Suitable herbicides

i nclude Bul ab[err] 6050 product (Buckman Laboratories), and "ATRAZI NE 4L"
(DuPont), "CANOPY" (DuPont), "COVWAND 4EC " (FMC), "FUSILADE 2000 " (I1dC)
and "SCEPTER " (Cyanam d) products. 18 SEP 1998 A
pesticide capable of foliar appllcat|8n IS any pest|C|de that can be used

by appl yi o0 _anp posed |on of, a her bi ci de
capabl e d?g?%i é mﬁbﬁ?i T{Tﬁl }Eﬁﬁpgi it%%% g%tsglased by appl yi ng
it to an pixpeskorpanidate pfom qEJIsmIt dheamer df cthleseapabhsigfided i ar

appl i cati lmlée?éﬁseféfc@'eé r OfR Ale C%@@&@tﬁ' ! Vcﬁé(ﬁéh@é' e @Q@y such

as endoth , aclfluoren, dicanba, diclofp seth Xdl phosate

par aquat , %nd(F%%bthlﬁP%%P B neRAeRe Rt %ﬂ)froﬂ$%A§HFt ' ) t hese
her bi ci desnd SuvYBATE her ppepotes) i prdduiet Des- |-cate[err] product (At ochem

North Aneri ca) . (ﬁﬁg/é))g%\‘; ]%FE t PLg! erred
enbodi nment , theaﬁerB|C| en oﬁﬁ%1f5f§%§: é# %%égfgsT e-weight ratio
of endot m¢$tcgn¢euhua§fcmrm|@¢drﬁx/ mhbﬂgll‘e t® anjexposeda

pesti ci d%oﬁ@ﬂ@ﬂsbil QNpB&ROI d'IE‘Qcéth.éé\ﬁ a W@ﬁbi@m&&aﬁéblt%e"ofccf‘mi[it
oun 0

wat er ty. aC|d resi,due, C
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unsubst i ttweanr espdaedoportien tgf axiplant. The herbicide capable of
foliar application may be selected from any commercially

available herbicide such as endothall, acifluoren, dicamba,
diclofop methyl, sethoxydim, glyphosate, paragquat, and
tebuthiuron, or may be selected from a salt of any of these
herbicides. Suitable herbicides include Des-i-cate® product
(Atochem North America) and "GRAMOXONE SUPER" product (ICI).
In a preferred embodiment, the herbicide is endothall or a
salt thereof. The weight ratio of endothall:compound of
formula I may be from 1:2 to 2:1.

A pesticidal composition according to the invention may
further comprise water.

The fatty acid residue, R3C(O)-, of compound I of the
pesticidal composition, defined above, may be a substituted
or unsubstituted residue of a fatty acid which occurs in a
vegetable 0il. The vegetable o0il may be selected from tall
oil, palm oil, soybean oil, cottonseed oil, coconut oil, corn
0il, peanut oil, canola oil, safflower oil, sunflower oil,
babassu o0il, castor oil, linseed o0il, olive ©0il, and tung
cil. In a preferred embodiment, the vegetable ©il may be
selected from tall oil, palm oil, and soybean oil.

The invention also encompasses a pesticidal composition,
defined above, in which the compound of formula I is present
in a modified vegetable oil which forms part of the



whi ch occurs in a vegetable oil. The vegetable oil may be selected from '

tall oil, palmoil, soybean oil, cottonseed oil, coconut oil, corn oil,
peanut oil, canola oil, safflower oil, sunflower oil, babassu oil, castor
oil, linseed oil, olive oil, and tung oil. In a preferred enbodi nent, the
vegetable oil may be sel ected fromtal | oil, palmoil, and soybean oil.

The invention al so enconpasses a pestitldal conposition, def ined above, in

whi ch theﬁ?&{% gqé’.{ IGESBE A dor 5 AESEYrd fo A dRILALES: MEHE!, at?;'hf‘f, orl

whi ch for
Wien R] er r PSttigidtad ?%‘“%P%kﬂdsqq thit & ATRAEiART | FPRAS EFEPPT- Clerr]
al kyl groupmodihfi&d \E@g@ﬂ:é(ty.lle @i scan, vezjemuéeolbemowmchcymle c or, for

C3-C6 al kyl & C , | k
group i s pr e%“&?{a}b% b‘éfl‘%l l& otﬁ%&ﬁla? r}h%e/ Tt n a or sapur a%‘ ?o?aeg“
unsat ur at edlod\itfr@d meh@r%ltﬂfye s:qzmq*qu%cp@[@m@o‘am@ I ndefénednibove.

sel ected f rﬁﬂf@ﬁe{lﬂ a@tféﬁst W z%ﬂt of ntl@e“ﬂéﬁ@f"a@iﬁgeﬂrpe%ent
enbodi nent, Rl a(f ?3 Jggl substléﬁged fatt aC|d re5| ue
contain imSdREGE Ry %‘?fé B8t 184 250 BRFEn thent ons,
addi ti onal sdxiudtwgreupd mxt:sdurtdjtrecﬂezfrnrmd leogesi didore phefbrablyl, grups
nmay be_bra'lm Y5 PLAHY SAUHL P acids present in the modified -
- vegetable oil have been so modified. The vegetable oils
contemplated to be modified to have the structure of compound
I are those listed above. In a preferred embodiment, the
vegetable 0il may be selected from tall oil, palm oil, and
soybean oil.

The invention also provides a pesticidal composition
compriéing at least one pesticide and a modified wvegetable
oil, defined above, comprising at least one compound of
formula I, defined above. The preferred embodiments of the
compound of formula I are the same as above. In a preferred
embodiment, the pesticidal composition is a herbicidal
composition, especially a herbicidal composition capable of
foliar application. 1In a further preferred embodiment, the
herbicide is endothall or a salt thereof, the modified
vegetable o0il is selected from tall oil, palm oil, and
soybean oil, and Ry and R, are methyl.

The invention provides a method of increasing the
effectiveness of a pesticide which comprises applying to an
object or target a pesticide and an amount of a compound of
formula I effective to increase the pesticidal activity of

..the. pesticide. The object or_target may be, for example, a
street, sidewalk, highway, railrocad right-of-way, fencepost,
plant, insect, mite, or nematode. Other targets and hosts
include lakes, ponds, irrigation and drainage canals,



saturated or unsaturated. Preferred pesticidal conpositions are those in
which Rerr]C(O- is a substituted or unsubstituted fatty acid residue of
8 to 18 carbon atons or those in which R3C(O - is a substituted or
unsubstituted fatty acid residue of 12 to 18 carbon atons. A fatty acid
residue is a saturated or unsaturated ?ai n of al kyl groups attached to a
carbonyl group in which the chain of al Kyt~ groups corresponds to the

al kyl strg_q,u{f][n% a the ;05 c213MRNE, Y]pErﬂﬁtedf glib-¥arels d r%{&ve of
%
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CH err] (Y an aq’fh&“ﬂ‘é’é‘ﬁa& dF PR t he
pesti ci dalhcooniposlitumml ey dmamthalpsstelccmgsused torpgeeest, algsis oy,

repel, or guddOade aag%lf ResinseOr used as a plant regul ator defoliant, or

desi ccant . Pest|C| es are often cl SSIf edpg ordi ng % their use. The
pesticide may D& GRLiBdHATe angd #E& &%ﬁti ﬁé\”&?FBE, OLnENG GIWPOWANL
growt h regs aianmulssaad qsr campdioyetd in ddfisl manhedi asecthei demel msect growt h
regul ator,, é? hl%hé%d bn@ sgh% géséﬂ¥l85 t hege- pesti ci des.
Inapreferr errbodl t e pestic els a desiccant _or a salt thereof.
The desi cd@fbifhfiere %SEH ¥ Iao%ert?ﬁﬁéfiﬁaFPPaP?ﬂFb‘atfyﬁobh6§phot rithioate,

anetyryn, apifiication. The pesticide or herbicide c8pabparafudbolidir a salt
g‘; mig?’;;l%;gﬁivaa%ﬁ I)f’} @%%b%ﬁ%%ﬁ%&h 33 chfoseeh! $hEU BB ound of
formula I, to an exposed portion of the object or target,
e.g., a plant. The compound of formula I may be.present in a
modified vegetable oil. The compound of formula I and the
pesticide may be applied simultaneously or separately. In a
preferred embodiment} the compound of formula I and the
pesticide are applied simultaneously in the form of an
agueous solution which comprises both the compound of formula
I and the pesticide.

In a preferred embodiment, the pesticide employed in the
method described above may be endothall or a salt thereof.
The plant may be, for example, selected from potato wvines,
cotton plants, hops, alfalfa, and clover. In a preferred
embodiment, the plant is selected from potatc vines and
cotton plants.

The invention also provxdes a concentrated pesticidal
formulation comprising (a) at least one pesticide; (b) at
least one water-scoluble coupling agent; and (c) at least one
compound of feormula I, defined above. The preferred
embodiments of the compound of formula I are the same as
above. In a preferred embodiment, the pesticide is a
herbicide capable of foliar application. The concentrated
pesticidal formulation may comprise components (a) and (c) in
an amount to be pesticidally effective upon dilution, and



used in agriculture as defoliants and herbicides. Suitable desiccants

i ncl ude "DEF 8" (Modbay), "EVIK 80W (Ciba-Geigy), and "GRAMOXONE SUPER'
(ICl) products. I n anot her enbodi nent, the pesticide is a fungicide or
a salt thereof. The fungicide may be selected fromany comrercially
avai |l abl e fungicide such as netal axyl, triadi nefon, benonyl,

chlorothal onil, and propi conazol e, or a~%ilt of any of these fungicides.
Suitable f CI de ude "APRON 25W _(Ci ba- Ge "BAYLETON 50% DF"
(vobay) ¢ BERIERRERY IEL AT o MRRRS S et G ISR RR e T (G b

Gei gy) pr o&&’e‘t"?llltif 9f mmﬁm fentin tthe pz,cstqemtdz,anesi ddmnblatdenqr a
salt thereahe Haﬁx&af@a:uéif gt el el eﬁﬁﬂ;ﬁiﬁ@rﬁ%ﬁ%&@é' y available
her bi ci de %%%% q_?d thall, at ra2|r§_B t.tbv .chl orimurqn ethyl,

di met hazon&" FlUazi (go)bu’t y12n SR z%‘ﬁ%f% 5t % LAFBERR D these

her bi ci des SOSMbtldeter et IgQgiptgeer th of Qi eu R wb[le.m]orﬁ@ﬁo threochmicdBuekeBA

Labor at or | @l @1 N A Y dhich (0N CANERY cdeURAll)cod COMVAND 4EC
(FMO), ™ FU ADE ZOOH "o (ca .and " SCEPTER' gnam d) products. In an

enbodi ment P SFY ])satamd’t Y R IF MGt a salt thereof.
The plant gr owt fInr @gmzaiﬁarrmiy epbtimpmitedf e aopcennratkidigesevai habl e

plant, grc O‘Mf'&:‘itﬁﬂlé' cﬁég‘&‘, qUats I
phosphonl crsg; tt?fdg{ &h%ﬁomr%’{r‘mt lk?%)at e sqfrfe%?&“ué‘f&' I%h?mr s’éiev' ang =~
sal

mal ei ¢ hydPaAtd&ERSEHe WRPB (HeSOHHER IgReut Wer BFFSATE sin a
Sui t abl e pmm;f@emmmnm mmsl iwrincil abd ef SYRCEAER" o Crtvaa othce nthldfEd

PLANT REGU " I , o PIX!
(BASF), an YAQLi%tl\}I?I-r}:S?O Un| royal Iggﬁoggﬁ% e@”&%@%tggﬁ e%&)l is

pre erably modified palm oil, soybean oil, or tall ocil.

The coupling agent may be a substituted or unsubstituted
Cl-C6 2lcohol or a substituted or unsubstituted Cz-cs'glycol,
The coupling agent may be ethanol, propanol, butylene glycol,
propylene glycol, dipropylene glycol, or hexylene glycol.
Preferred coupling agents are propylene glycol and
dipropylene glycol. The coupling agent can stabilize the
formulation, i.e., it can prevent the components of the
formulation from separating.

The invention also provides a concentrated pesticidal
formulation comprising (a) at least one pesticide; (b) at
leas; one water-soluble coupling agent; and (c) a modified
vegetable oil comprising at least one compound of formula I.
The definition and preferred embodiments of the compound of
formula I are the same as above. In a preferred embodiment,
the pesticide is a herbicide capable of foliar application.
The concentrated pesticidal formulation preferably comprises
‘components (a) and (¢) in an amount te-be pesticidally
effective upon dilution and component (b) in an amount
effective to increase the solubility of component (c) in the
concentrated formulation.
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I n anot her enbodi nent, the pesticidé is a seed protect ant or a salt

thereof. The.seed protectant may be any commercially ava iﬁgggegqieplacpd
protectant. In a further enbodinent, the pesticide is a salt
thereof . The defoliant nmay be any commercial ly avail abl e h as
t hi di azuron or a salt thereof. A suitable defoliant is

product (NOR-AM. The pestici de ne#y be an insecticide or a saI t

t hereof. The insecticide may be selected fromany conmercial |y avail abl e

i nsecticide sud E S NYENTEOR BRCOBRAII]RE 2 HIRFTRf Brisied E‘ﬁ?Bf*Sb?Pllf os, and

carbaryl, formalaa:lmmfc capyr i nigh g 26 |ansebeamdme s tabidel NngRgt b des
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regul at or firey ROJATL <P PHRNGI aloybeaitd] |atd ecanbesil gr awbhipbREHEAL Qi ysuch as

N-[ (4- chloro n amn 0, mde or a salt thereof
A sui t abl gn 2@3,{% ) rh %ﬂgyg]rezsen JI\f}’L‘ﬁ\l produ%? (Uni royal
Cheni cal ) pestlcmlaé.lpegﬁf@mweaynmrs@:phetmrabla,mbecqnmmentdebor iz salt

thereof . Thas@ti Ciindamo%ts@fq@&cwé OB e rMERT il §¥1a¥ah 20 & ¢
mticide Such as propar%ﬁt di net hoat e,

2, 4~ di-ni t-FETBOBERH (el FPSt GRRGENHTRE Sk amF™ it irRat t The BRGHLEA adese -
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400" (Cyapaihdbhe THARRTNMENG JHRVUD AHELESR) is tkEy]?OéAlxd(Hm jgyal
methyl.

In a preferred embodiment of the concentrated pesticidal
composition, the endothall or a salt thereof is the mono(N,N-
dimethylalkylamine) salt of endothall. The mono(N,N-
dimethylalkylamine) salt may be derived from coconut oil. 1In
another preferred embodiment of the concentrated pesticidal
composition, the modified vegetable oil is modified palm oil
and the coupling agent is propylene glycol. In a further
preferred embodiment of the concentrated pesticidal
composition, the modified vegetable oil is modified soybean
oil and the coupling agent is propylene glycol. In another
preferred embodiment of the concentrated pesticidal
composition, the modified vegetable o0il is modified tall oil
and the coupling agent is dipropylene glycbl.

The invention also encompasses a pesticidal composition
compiising at least one pesticide and at least one ionené
polymer. 1In a preferred embodiment, the pesticide is a
herbicide capable of foliar application.

Ionene polymers are cationic polymers containing
guaternary nitrogens in the polymer backbone. U.S. Patent
Nes. 3,874,870; 3,931,319; 4,027,020; 4,089,877; 4,506,081;
4,581,058; and 4,111,679 give various examples of these



Chem cal ), and "VYDATE L" (DuPonf) products. The pesticide may be a
nematicide or. a salt thereof. The nenaticide nay be selemhﬁdm&mﬁmm£$y

comercially avail abl e nenmatici de such as terbufos, carbo
-10- ethyl 3-nmethyl-4-(nethylthio)phenyl (1-net hyI et hyl) !"ﬂ ”'(mmr
phosphoroam date, or a salt of any of these nemati cides.
nemat i ci des i nclude "COUNTER' (Cyanantd}; " FURADAN 4F" (FN(D, " MOCAP EC'
(Rhone- Poul enc), "NEMACUR 3" (Mbbay), and "VYDATE L" (DuPont) products.
A pesti Ci d@aﬂ@p@é}n‘s_e of THoldiavc lappirecato Dnthssangapests cade thabgairdesdsed
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foliar app dqumfyémyymé(eimmmmmyemmﬁ& al ly avail abI e
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sethoxydlnﬁ%ﬁ %ﬁégér étﬁfﬁe“e %éa bﬁwgigﬂnégggm Sel é%ted from
a salt of muﬁaqm rmfbls\ﬂl@eéﬁy ﬁnqmﬂre W%F%T—@Iéseﬁi néhgdeumbn -t ee

product ( AhRehRem e AT wgaid ﬁ%@@fd&u?ﬁﬁ PEORHE 1L/ Q). In a

preferred enbodi nent, the herbici (#f ?é#hall % sal{ fhefeof. The
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A pesti ci daquergpodispersionored e pdheéenvention may~- - ** - 2
The invention also provides a fertilizer composition

comprising at least one fertilizer and at least one compound
of formula I, defined above. The preferred embédiments of
the compound of formula I used in this fertilizer composition
are the same as above. In a preferred embodiment, the
fertilizer is capable of foliar application. The fertilizer
composition may further comprise water. The fertilizer may
contain one or more chemical compounds that contain one or
more plant nutrients such as nitrogen, phosphorous,
potassium, boron, copper, iron, manganese, molybdenum, zinc,
or sulfur, in a form capable of fertilizing a plant.

Examples of the chemical compounds that may be present in the
fertilizer include ammonium, urea, phosphoric anhydride,
potassium oxide, boric acid, copper sulfate, iron
ethylenediaminetetraacetic acid, manganese
ethylenediaminetetraacetic acid, zinc sulfate, sodium
molybdate, and sulfates. - .-

The fatty acid residue R3C(O)—, of the compound I of the
fertilizer composition, defined above, may be a substituted
or unsubstituted residue of a fatty acid which occurs in a

~ vegetable oil. The vegetable 0il may Pe sSelected from tall
oil, palm oil, soybean oil, cottonseed oil, coconut ©il, corn
oil, peanut oil, cancla oil, safflower oil, sunflower oil,
babassu 0il, castor oil, linseed o0il, olive o0il, and tung



further conprise water. The fatty acid residue, R3C(O -, of compound I
of the pesticidal conposition, defined above, may be a substituted or
unsubstituted residue of a fatty acid which occurs in a vegetable oil. The
vegetable oil may be selected fromtall oil, palmoil, soybean oil,
cottonseed oil, coconut oil, corn oil, peganut oil, canola oil, safflower
oil, sunflower oil, babassu oil, castor oil, linseed oil, olive oil, and
tung oil. Ln 18 preferred enbo i ment , . t he vqugable oi |l may be sel ected from

tall oil, BAlh oiff, 2aRFeLSAFES, efbodiment rithe vegrtale|ebl shevnbasses a
pesti ci dal Sed#p@sldt ifoom defliined lab@ad,m ici Wwhi aind t eyt oaidl. of fornul a |

i's present in aTH%diwﬁﬂﬁﬂﬁﬁﬁ%ﬂgleéﬁ%yﬁ%ﬁ#%ké‘%r?% fis 24 té@%%?Sltlon

pest|C|daI % osition. In a preferre nment e pesti Ci
conposi t i offStdNgdhaPeVEdAm & |"ﬂ%ﬁ°“l@9fﬂb‘i‘f‘?%0ﬁ%é@é¥%b¥ el®i preseat
veget abl e dnl ai modiifdled: hregeaampirenti If aiHictact stmofpdhe smteal vegetabl e

il h b h | defined ab .
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linseed o0il, olive oil, and tung oil. 1In a preferred
embodiment, the modified vegetable cil is selected from
modified tall oil, palm oil, and soybean oil.

Additional embodiments of the invention that increase
the effectiveness of a fertilizer may also be utilized. For
example, a method of increasing the effectiveness of a
fertilizer, preferably capable of foliar application, and
concentrated fertilizer formulations may be used in the same
manner as for a pesticide.

Specifically, the invention provides a method of
increasing the effectiveness of a fertilizer which comprises
applying to an exposed portion of a plant in need thereof a
fertilizer and an amount of a compound of formula I effective
to increase the fertilizing activity of the fertilizer. The
definition and préferred embodiments of the compound of
formula I as employed in this method are the same as above.
In a preferred embodiment, the fertilizer is capable of
foliar application. The fertilizer capable of foliar
application is preferably applied, along with the compound of
formula I, to an exposed portion of the plant. The compound
of formula I may be present in a modified vegetable oil. The
compound of formula I and the fertilizer may be applied
simultaneously or separately. In a preferred embodiment, the
compound of formula I and the fertilizer are applied



| are those |isted above. In a preferred enbodi nent, the vegetable oil may
be selected fromtall oil, palmoil, and soybean oil. The i nvention
al so provides a pesticidal conposition conprising at |east one pesticide
and a nodified vegetable oil, defined above, conprising at |east one
compound of fornmula I, defined above. Theypreferred enbodi nents of the
conpound of fornula | are the sane as above. In a preferred enbodi nent, the
pesticidal conposition is a herbicidal conposition, especially a herbicidal
conposi ti orstaphbpeesnsiyl iar tAppFPE@L PEnan A eOys: G WriddRervlzich
enbodi ment , cémiprheebi bodR theeBfRpbahl OF Fomiullat lrereanf tHdefepdiiiedr .
vegetabl e oil 1 snggl qet fdyf aod’ Eéln{aogkrhioHaUP Vrle ;UL ROYREA Q! 1, and
Rlerr] and Rlerr are met nyr. 1€ 'I'nvention provides a nethod of
i ncreasi ng apelécabiei teneshesf agrpRemici 50BN GG a’Es st yerlero an
obj ect or tgyget 3rPankkshd8ba8dpaAn8EDYRbwahg? iFORROWKLRY, f 86 AL Rakh le
effective to ipcrease the pesticidal achLvht of %herpe tlcufe.. The 8 | éct
or target nEFbBUStEYPERafRpI BRTETERY et 19 Vk,Ihi@E}ﬁﬁa aFHFREg-of-
ri ght-of -wawayftencepost, plant, insect, mte, or nematode. Ot her targets
and hosts incl ud ag +1 89898 cbhbLARELeB422E A1 a11306, £30al -
14 . Theﬁl’l%v %gl 3n9§ggn§asses a concentrated pesticCl dzl?ef%Jer'rﬁFgfli on
conpr si ag ¥@m)waterchst fom pEaP! eI FREPEHF 2Pt cadP iR OAS ng agent - - -
sel ected fronspeapybasemgyybel applidiptopypbgeetsl yeoltamyut o C)espe®dhiiod
vegetation, using conventional agricultural or pesticidal
spray equipment. The pesticidal concentrated formulations
may contain other additives known in the art such as
surfactants, emulsifiers, dispersants, etc.
In a preferred embodiment, the present invention
provides a biologically effective combination of two
different types of chemicals, namely, (1) amide or
dialkylamide derivatives of vegetable oils, as exemplified by
the compound of formula I, defined above, and
(2) formulations containing the phytotoxicant endothall
(7-oxabicyclo[2,2,1]heptane-2,3-dicarboxylic acid).
Vegetable o0ils are those oils which are derived from various
plant parts. Any vegetable oil may be used in the present
invention. Common examples of vegetable oils are tall
(pine), corn, soybean, cottonseed, palm, and coconut oils.
Vegetable oils comprise a variety of saturated and
unsaturated fatty acids with different carbon chain lengths
and, where unsaturated, different degrees of unsaturation
(see Table I).



vegetabl e oil selected fromnodified palm soybean, -and tall oil.
Conmponents (a) and (c) are preferably present in an anmobunt to be
pesticidally effective upon dilution, and conponent (b) is present in an
amount effective to increase the solubility of conmponent (c) in the
concentrated fornul ati on. The nodifi ed-\&egetable oil preferably conprises

at | east one conpound of fornmula |, as defined above, where R err] nethyl
and Rlerr] is nethyl. In a preferrgq eg?odinent of the concentrated
pesticidal composition, the endot hal | & alt thereof is the

mono( N, N-di net hyl al Pyliapiipe} Saturatednd&)hahd. Umketurated (U)
mono( N, N- di net hyl al kyl ani nE3ttsl Ackds be Hegpkadler loconut oil. In

anot her preferred enbodi nent of the_concentrated pesticidal conposition.
the nodified vegetable oil is nDdifEé&Eﬁaﬁﬁﬁgkﬁééggﬂ%ﬁgg%%%éﬁﬂﬁ@ﬂégent is
propyl ene gl ycol . ln.a unaher preferred,enmbodigent of the c entrated
pesti ci dal conposfttort: nodi fi ed veget abl eToi|l | s=nodifi soybean oi
and the coupling &gemticis propylene glyéol. In another preferred enbodi nent
of the concentrat gd,ggstici dal conposition, the nodified vegetable oil is

nodified tall oil _and the coupling agent is dipropyl ene glycol.

REPLACEMENT SHEETFalmitic 15 The met Rod and conposition of
the invention areStearicapplicable to other- agronom c crops and to weeds
and ot her types.9f;undesi-rable plgnts growing in or along, for
exanpl e, various types of wat er ways, hi ghways, or

yristoleic U

Palmitoleic U

Oleic U

Linoleic U

Table II documents that these oils differ in their average
analyses for the types and amounts of specific fatty acids
(Composition and Constants of Fats and QOils, Armcour Chemical

Division, Chicago, Illinois).



railroad rights-of-way. The pesticidal concentrated fornulations

may be diluted in water to form stabl e suspensions. These

st abl e suspensions may be applied to objects or targets, especially
veget ati on, using conventional agricultural or pesticidal spray

equi pnent. The pesti ci dal concent rdfed fornul ati ons nmay contai n ot her
addi tives known in the art such as surfactants, enmulsifiers,

di spersants, etc. In a prefghs dI%nbodlnent t he present

i nvention provi des a blologlcalry-é$+ECt|ve conbi nati on of two

different types of chem cqle%céﬁ&n@ompo(s&i@m &F Qelectedi al kyl am de
derivatives of vegetalfertdt IAcidds in Seleoctag Megedaly et el laonmpound of

formula I, defined above, and (2) formulations containing the
phytotoxicant endothal | (7- oxabicycl@EZEXZAEE@eptane-Z, 3-di carboxylic
acid). Vegetable oils are those oi l.s which are deriveq . from various
pl ant part ilany veget abl &838iSm —Q@ﬁkéég- in tﬁgﬁﬁﬁésentﬁﬁﬂ&&&lgn.
Common exangl vegeta? |Is are tall (pineg), corn, ybean
cottonseednggﬁd@: coconut 0|Is Veget abl e o%ls conpri s % a variety
of satGarm ed and unsaturated Batty acids with di¢bferent. 42 carbon
chai n | engidd:tbeather e unsaturat ed,..di fferent 2degrees ofgg
unsaturat|%g1&§ee Table 1)._ 4z - 43 9 - 14-

Soybean - 8 28 54

Tall , - 7 : 44 ; 37

Thus, vegetable oils are similar in that they all comprise
fatty acids. However, individual oils may differ in their
average cbmposition of specific fatty acids.

The amide of the vegetable oil, as defined above, is
prepared by reacting the vegetable oil with an appropriate
amine. For example, the dimethylamide of tall oil (DMATO) is
prepared by reacting the tall oil fatty acids (TOFA) with
dimethylamine (Ry =R, = methyl). Similarly, the
dimethylamides have been prepared for soybean oil (DMASO) and
for palm oil (DMAPO). In so doing, the dimethylamide of each
constituent fatty acid is prepared. The solvent properties
of DMATO are superior to those of TOFA. Other advantages of
the amides are that they tend to be liquids at room
temperature, and they do not form soaps in alkaline systems.
The dimethylamide vegetable oils have enhanced soclvency and
penetrating action .relative to the non-derivatized oils.

" Generically, the compounds of formuda -I, defined above,
may be prepared by combining the fatty acid and the
appropriate amine under elevated temperature and pressure.

In the case of DMATO, the TOFA (tall oil fatty acid) fraction



The invention enconpasses a concentrated pesticidal fornulation conprising
(a) at | east one pesticide; (b) at |east one coupling agent selected from
propyl ene gl ycol and dipropyl ene glycol; and (c) a nodified vegetabl e oi
selected fromnodi fied pal m soybean, and tall oil. Conponents (a) and (c)
are preferably present in an anount to he pesticidally effective upon
dilution, and conponent (b) is present 9°n an anount effective to increase

t he sol ubil ity .0 ent. j.n..t he ted f tian. The
nodi fi ed vedtej_‘t'gb 3&%Wg%r g}lé‘%g%lvjf%é‘o%prsﬁ%gg&qualéa%stex%%e@gcgr%pfglunm {C}?) of
formula |, &dmgehydagiaioye Innidree @S [°of Lthathyeggtdti®erdils s net hyl .

In a prefernedydeand panm)ofint keriehnat rfatad, prdidsCiadal oemmst taon, the
e e Ry
coconut oi | oifln ignsdmed pidhesr.dd modsddiofe fheodimeshydaddmer-at hersti ci dal
Coupl i N 200 La o G he e g e, ebad T bt
the concent PACSEChEsT Pt 041 SRERBOS IR " Te. ot Fod vagh am e 3%
nmodi fi ed soybd&En peiintafen iedabiduBouFs -ag S segusndp phasy sgisy dadve |shaewrot her
Mo 1100 voguiahl oo LS o ot i LR cau e et of
dipropyleneggeyggpsgituenfh e RSO “al & %%@bﬁﬁggs8§p5#é§gﬂéaﬁ§ﬁﬁss
conposi t i onagdmer isi rgr@veldedst tivee ygueous ddasied farmkdady die ivatene
pol ynmer. | npdpneker 18d «aabediaRilon .t e itelida vk raqher Rird dgwaRadY e of
foliar application. . .| onene pol yners are cati Qni ol yners cont ai ni ng
quat ernary MEPG§eATPR e BFGSFReT "Baf%ﬁoﬁg‘.y ceﬁ"% Pﬁagsn?%&é’.eds, TRB70;
3,931, 319; 4h@e2Ee22@io#.089, 977; 4,506, 081; 4,581, 058; and 4,111,679 give
various exanpl es gflseh23® 47 product, sold by Buckman Laboratories,
Memphis, Tennessee, is a nonionic, organic penetrating and
dispersing agent. Busperse® 47 product is 50% DMATO and 10%
Ipégal0 RC-620 product. Ipegal® RC-620 product is an
ethoxylated dodecylphenol manufactured by Rhone-Poulenc,
Princeton, New Jersey.
Industrial uses of Buspexse® 47 have included: (a)
-improved boilout of evaporators commonly used in both the
sugar as well as the pulp and paper industries; (b) defoaming
action and inhibition of corrosion; (¢) viscosity depressant
for use in formulating high solids coatinﬁs in the paint
industry; and (d) fatliquoring aid in the leather industry.
None of these applications is based in pesticidal uses or
agriculture nor does any of these uses involve biologically
active substances such as pesticides.
The present invention can provide significant
enhancement of the toxicity of pesticides, particularly
herbicides such as endothall, by combining the phytotoxicant
in the spray solution with effective amounts of amides or



pol ymers. The di sclosures of these patents are incorporated specifically by
ref erence herein. In a preferred enbodi nent, the ionene polyner is

pol y(oxyet hyl ene(di met hyl i m ni 0) et hyl ene- (di net hyli m ni o) et hyl ene

di chloride], which polymer is manufactured and sold by Buckman Laboratories
I nc. under the nanes Busan[err] 77 and CP as a biocide used primarily in

aqueous systens. Busan[err] 77 product 75"a 60 wei ght percent aquecus
di spersion @f 1 RE1RRALUBE of LN i a oyides a fertilizer
LSy i °|e§§?eg%§l%e¥?¥%i§£? %ﬁ%cgfl¥eg%§tgn8cé85pound of

conposition_conprising at . ) I T ] .
formula I, E&??geaoasgveru?ﬁé ¥+ BR bR gd badbioni aBiie oFl$ helvehpdingd of
fornmul a | uBespenseRi $7f produczeracenpbbettive aded tdf Set@n@saabove. I n ah
preferred e ' t L1y ' P [ lication. The
fertilizer %gﬁgﬁgF??Sﬁ §g°£§%%%h%%ﬁ%%%%rﬁgéé%éﬁéég %ééa gﬁ%? i Y8p Hﬁ?
cont ai n oneP@FLhBEECEhenTRAI UEBNPOBREPEFIR® cHNtREFAWiHe 7, n® eepbintined

nutrients siwhuas.nser0genNo phOBHIS0 0058, PR P66 | DeBeidOM 4 COPPEH, 110N,
rant . Exargf bLooFR Bl £pll ndin Medtorddt Ml IR A SR T the” T
fertilizer PeEFh@ddaimdnd dgricekturiospirnicalanindsitdy; pul dsstatoosicde,
boric aci d usloppen &nlifghevailsletdylenndamalelyaieitd G asi JosfROgaNESE
ethylenedi agpetelfaagetig acid. 7 ne sy fate, sqQdium @ ilizeq
Busperse® 47 product as a source of a representative
dialkylamide vegetable oil, specifically DMATO. -

The following examples describe a series of greenhouse
and field trials in which two chemically distinct products
(1) endothall and (2) dialkylamides of vegetable oils, each
from unrelated industries, were combined to provide a more
phytotoxic combination. The examples given describe a series
of greenhouse and field trials with cotton plants and potato
vines which demonstrate:

(a) the marked enhancement of the phytotoxicity of
endothall (as Accelerate®, Des7i-cate®, and Hydrothol® 191/
Bulab® £050 products) by the dialkylamide vegetable cils;

(b) the ineffectiveness of non-derivatized vegetable
oils and specific fatty acids in enhancing the phytotoxicity
of endothall; and '

(c) the preparation of stable and effective
formulations comprising endothall (Bulab® 6050 product) and
several dialkylamide vegetable oils which provide greatly
enhanced 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 conditions or
details set forth in these examples.



nol ybdat e, and sul fates. The fatty acid residue R3C(O) -, of t he
conpound | of .the fertilizer conposition, defined above, may be a
substituted or unsubstituted residue of a fatty acid which occurs in a

vegetable oil. The vegetable oil may be selected fromtall oil, palmoil
soybean oil, cottonseed oil, coconut oik22<corn oil, peanut oil, canola oil,
safflower oil, sunflower oil, babassu oil, castor oil, linseed oil, olive
oil, and tung -16- oil. In a
preferred enbodi nent, the vegetable oil nmay be selected fromtall oil, palm
oil, and soybean oil. The i nventBxammleiol enconpasses a fertilizer

conposi tion, defsew}ﬂb%sda@xeay %ﬂ&es@ammdamnéoamlgn i's present
in a nodified_ vegetable 0| whi ¢ch fornsgg% of %ﬁ)}g fertilizer &r’r{%osmlon.
The nodi fi &T“\Pe‘tjgttahﬂrb wWigh RYF He @SSt BEm i TR P RENEORE, tRal m
oil, soybe&mhmdqe(nnd(phyﬁaidxﬂQLuymnﬁuﬁndﬁﬂhabbrn In lorgeantd cbhdueanol a

of L, sunfl el Qldees DHANAGIULAL loo iR Hcdss ﬁimeﬁﬂr%k%?g' ¥8ag! lye AN

tung oil. I'na pre erre mbddi ment I ed vegeta I's sélected
from nodi f iRd@ntRd gt I£oystincs |sq%4aa aPPts Contmwgoﬁm

enbodi ment omd Ftf d NI tihd hetdmmcr eaes@ednﬁx@é fesie eneeh Qhdar
fertilizer . al . so _be t|||zed r., exanpl. e met hod o |nc eaS|n t he

ef fectvend i h FRFFHI Ty o a%l‘% 51 Kein EJbFF’E Fon——
and the cotton seedllngs had developed two fully expanded true

leaves, and the seedlings were thinned to two plants per pot.
Chemical treatments were prepared according to the protocol
described in Table III. Percent volume-to-volume (% v/v) is
defined as the volume of the specific component divided by
the total final volume of the solution. For example, "a 5% v/
v mixture means that the volume of the specific component
divided by the total final wvolume of the solution is 0.0S5,
i.e., 5%. In Table III, "X" is the initial percent volume-
to-volunme.



-

concentrated fertilizer formulations may be used in the sane manner as for
a pesticide. - Specifically, the invention provides a nethod of

i ncreasing the effectiveness of a fertilizer which conprises applying to an
exposed portion of a plant in need theregi a fertilizer and an anount of a
conmpound of forrmula | effective to increase the fertilizing activity of the
fertilizer. The definition and preferred enbodi nents of the conpound of
formula | as enployed in this ”EthOd'ﬁﬂﬁl%hf r$ane as above. In a preferred
enbodi nent, the fertilizer is capabl r application. The fertilizer
capabl e of foliar applicaititnentd by 26! tRE, raheag Wi th the
conpound of fornula |, tapligsad gprdésicéantheapliadatebhe conpound of
formula | nmay be present'udlentunhfled vegetabl e oil. The conpound of
formula | and the fertilizer may be applled S|nultaneously or separately

In a prefedueptmantdi nent , B p B

applied S|nultaneously in the
form of anBRRrHaFR&Y ution wh dﬁ@mﬁ?/"sfes}%‘bt hx(ﬁe E6hBoud 3F fornula |
and the femudpéuyeo 47 The rettoodR3wd, conppsxréon of the invention are
appl i cabl eBtuc_;1 e a8 pnom c}gr(cb0§ d t}g/ e)q and ot her types of
undesi r abl Bt grow ng i n-or*al‘ong,’ for xagp various types _of
wafer way's, Hﬂsgﬂi\/ﬁay"g or rallré%lc(lrl%ﬁﬁ)sfdf/z X/4 - T
Des-i-cate + X (5% + 0.23%), X/2, X/4, X/8, x/ls, X/32
Busperse 47
Des-i~cate + X (5% + 0.23%), X/2, X/4, X/8, X/16, X/32
Busperse 293
Des-i-cate + X (5% + 1.25%), X/2, X/4, X/8, X/16, X/32
Busan® 77
Busperse® 47 + X (0.23% + 0.23%), X/2, X/4

Busperse® 293

Busperse® 293 product is a 30% agqueous solution of
hydroxyethylidene diphosphonic acid, which is sold by Buckman
Laboratories. Busan® 77 product is a 60% agueous dispersion
of the ionene polymer poly[oxyethylene(dimethyliminio)-
ethylene-(dimethyliminio)ethylene dichloride].

Spraying was accomplished by propelling the agueous
sample with a Chromist® (Gelman Sciences, Inc., Ann Arbor,
Michigan) hand-held canister.  The application technique was
conducted so as to thoroughly wet the surfaces of the leaves
and stems. The treated plants were held in the greenhouse
for the duration of the test.

' Treatments were evaluated one day after application. A
subjective scoring system utilized a 0 to 10 scale in which 0
means no effect and 10 means total phytotoxicity. These
estimates provide a measure of the gross phytotoxicities due



way. The pesticidal concentrated fornulations may be diluted in water
to form stabl e suspensi ons. These stabl e suspensions nay be applied to
objects or targets, especially vegetation, using conventional agricultural
or pesticidal spray equi pnent. The pesticidal concentrated fornul ati ons may
contain other additives known in the ar#%§uch as surfactants, enulsifiers,

di spersants, etc. In a preferred enbodi nent, the present invention
provi des a b|oI |caII effectlve combi natjon_of two different t pes of
cheni cal s, % t’(ﬁ? FRER: or® BRI Ui HR HBAFGaERFes i b | s,
as exenpl i f.'h@jf byrémeeﬂmhmmmddmﬁanr il @. ] ,10@e%i nédthboleafartga?)is dry
fornU|at'0Q?1 '”QAt£Eb£¢WSPt9Xi£&EEa€@@0£H§£'a roxlmately 50% of
(7- oxablcyc heptane-2, 3-dicarb e aC|dé g le oIl s are
those oils M eaEEﬁl%%ﬁP?+Eﬁn%%W?%%s pTRft 9paFEsP Kﬁ?tﬁﬂﬁéPéﬁfe oi

may be usechcdréélefquesmtmmmll|mmvé’pnrmabbaamblr¢sa@é ydg@mble midse ar e
tall (plne) corn, soybean, cottonseed, palm and coconut oils. Vegetable
oils conprlse a variety of saturated and unsat ur at ed fatty acids with
different carbon chain |lengths and, vldeke Eéaturated, different degrees of

unsaturation (see Table 1). Tabl e
Gross phytotoxicity of selected

Tt T T -— treatments one day after=spray——- —=
appllcatlon to cotton seedlings.

Treatment X X/2 X/4 x/8 . X/16 X/32

Des-i-cate® 7 6 4 3 Kl 0

Busperse® 47 0 0 0 - - -

Busperse® 293 0 0 0 - - -

Busan® 77 0 0 0 - - -

Des-i~cate® + 9 8 4.75 3.25 1 0
Busperse® 47

Des~i-cate® + 6.75 6 4 2.25 1 0.5
Busperse® 293

Des-i-cate® + 9 7 6 1 0 0
Busan 77

Busperse® 47 + 0 0 0 - - -

Busperse® 293
The data in Table IV demonstrate the concentration dependent
phytotoxicity of endothall to young cotton seedlings. None
of the additives, Busperse® 47, Busperse® 293, or Busan® 77
products, applied alone was phytotoxic at the concentrations
tested. Especially at the two highest concentrations, the
combination of Des-i-cate® + Busperse® 47 products provided a
greater level of necrosis (tissue death/desxccatlon) than
Des-i~-cate® product alone. This enhancement was not seen
with Busperse® 293 product, but was evident with Busan® 77
product. No interaction of Busperse® 47 and Busperse® 293



Principal Saturated (S) and Unsaturated (U) Fatty Acids in

Vegetable QO ls Fatty Acid Carbon Chain Length
Fatty Acid 12 14 16 18 Lauric

S Myristic S Pal mtic

S Stearic -25- S Laurol eic
U Myri stol eic U Pal mtoleic

U Aeic U Li nol ei c

U Tabl e | Iprintuerest eashabsekesd.oils differ in their average anal yses for

the types and anounts of specific fahk!mﬁébdi (Conposi tion and Constants of
Fats and Qls, Arnour Chem cal Di [111nois).
-10- In order to focus mggpecﬂpsely on the enhapgememt of

Conposi ti ghpfotekeeied with the comBihptAenddfl DeSplibciete¥Vegebut o ids
47 products, another greenhouse trial.was'initiated. In this
test only combinations of Des~i-cate® and Busperse® 47
products were studied when applied to potato vines. Vines
were propagated vegetatively from non-treated potato tubers
(Solanum tuberasum cv.. Russ2t Rurbank). . Tuber slices were
planted in six-inch diameter plastic pots containing a
commercial planting medium. Vines were grown under ambient
greenhouse conditions with occasional watering. Chemical
treatments were prepared in which a concentration series of
Des-i-cate® product was prepared at each of several
concentrations of Busperse® 47 product. The spray
applications to the potato vines were conducted as described
in Example 1. The treated plants were held in the greenhouse
for the duration of the test. Treatments were evaluated five
days after application. Gross phytotoxicity scores were
determined subjectively as described in Example 1.

Table V

Interaction of Des-i-cate® and Busperse® 47 products
on Phytotoxicity to Potato Vines

Des-i-cate® (% v/v)

0.0 0.16 0.31 0.62
0.0 0 1.0 1.2 3.8
0.31 0 2.5 5.0 8.5
Busperse® 47
(% v/v) 0.62 0 - 8.3 .——89.0 9.2
1.25 0 10 10 ‘10

The data in Table V document that Busperse® 47 product was
non-phytotoxic to potato vines over the concentration series
in the test. 1In the absence of Busperse® 47 product (0.0 %



Fatty Acid Ol Lauric Pal mtic Aeic Li nol ei c

Coconut 48 9 6 _ 2 Corn --

8 46 42 Cottonseed -- 21

29 45 Pal m - - 42 43 9
Soybean -- 8 2628 54 Tall --
7 44 37 Thus, vegetable oils are simlar in that

they all conprise fatty acids. However, individual oils nmay differ in their
aver age CONpQSilt, @esfi-smaid iprddaldty pativdsled a re‘[laemm‘lde odw thevel of

veget abl e oi r 8 ble oil
W '?h an appra [ytad}te amn‘ﬁ;j echeéx}r?&c%%:trﬁgl % %ggté&# gﬁgml
(DMATO) is praspdmarinn rcefa&hengi%@rtoﬂwctéu Hnf meySé’ u&sw(frra%ow R
ﬂi met Byl ami rsq:;(ﬂla{g; ]draﬂﬁ[da]lly riﬁidi‘)éa)sg)dSItmﬂé ?rdsy,cclblm @ fifd dy | anrellgs

ave been pre Qr. ean n or, 0 n so
doi ng, thep ’%é‘fp%ﬁ arﬁzd%e O?trgeg edcg(ﬁ“?t}%t%uelr?% ?)etst %%It%]@ éJ prepar e%i
sol vent prop@nd apivsn BVERORE @©fsdpdricsr & é ttl%éé graterA. @Wemdmht'—ages
of the am dfi:"‘o@z[& tYidted RAMd aiid e Q%ddz@UHdioa}t wh@@rntharﬁoegaaﬁélrﬁevéﬂdof

they do not msoasma ine s veeale

oi s have eMRficedd cifl"ﬁr}d égté’l“%ﬁnﬁ& X tsle\/ed4t RERduct at
non-deri vat ilzetb%i | s. Gener i cal ly, the corrpounds of formula I, defined
above, may be prepared by conbining thgha@hlky 3aci d and the appropriate

am ne under el evated. tenperature_and pressure. | he case of DMATO, the

TOFA (tall oil féﬁqquﬂg tqqgﬁanﬁqusefu ness of the co Lnatlon of Des-
i-cate® plus Busperse® 47 products as a desiccant for field-

grown plants, applications were made to standard field
production potato vines located at Center, Colorado. Des-i-
cate® product alone at one concentration, and at three
concentrations combined with one level of Busperse® 47
product (3% v/v) was applied by standard spray techniques
(equivalent to 20 gallons/acre) to replicated plots of
vigorous potato vines (variety Centennial Russet).
Applications were conducted late in the growing season when
chemical desiccation of vines is standard practice.
Evaluations for phytotoxicity were determined separately for
leaves and vines two weeks after application. Because each
treétment comprised three replicates, the statistical
comparison of treatment averages was based on the Duncan‘s
'Multiple Range Test. The results appear in Table VI. The
pounds of active ingredient per acre is indicated by "# ai/
aAr,



-20- (1.0 nole) is mxed with a slight nolar excess (1'.1 nol e) of
di nethyl am ne. In the cases of .other vegetable oils (soybean, paln in
which the fatty acids are present as triglycerides (3 fatty

acids/triglyceride), 1.0 nole of the oil is mxed with 3.3 noles of the
di met hyl am ne. These m xtures are heated,slowy in a closed vessel to
170[err]C at a pressure not to exceed 1 p.s.i. The reaction is held at

this point for eight hours. Subsequent anal yses have shown that this
process achieves at |east 95 percent pabUatvon of the constituent fatty
acids. In the case of DVATO, excess amne is renoved in the aqueous phase
formed by the Bfflesrt prbRisperse? he7 rpaeduch. onithe Rhyybyoriciey aife
invol ved, excess &fimelteaprtsredietthe Blgkdrerophaecaepovinesfter the
reaction. Busperse[err] 47 product, sold by Buckman Laborat ories,
Menphi s, Tennessee, isS a nonionic, organic penetrat B?%b&%tﬁgm
agent. Busperseer 47 product is 90% J@ and 1 PE. al[err RC- 620
product . Ipegal[egﬁ#ﬁﬁ€£§§b product is %?g;é%oxylagééid%decylph&#@ﬁg
manuf act ured by Rfsmtr®ul enc, Princet of;0ONew Jersed-0 d | ndutPi ad uses
of Busperse[err] 4odlayve-dews uded (a) 1n@roved boidpui wf evapgsapors

commonly used in hoth the sugar as well puI aper tries;
(b) defoami ng actiGit a‘nucq'muﬁgb'{t i on of %g:?‘? osi on p”)ane <ECOSI tyggegré’ssant -
for use in formul at iBuppgexge® 07 de3¥patings in t he pai nt industry; and (d)

fatliquoring aid igpdhe.dfadder industry, gg 83.3 b 81.7 b
Busperse® 47 (3%) '
Des-i-cate® + 1.0 87.0 a 83.3 a

, Busperse® 47 (3%)

In Table VI the percent values are the average of three
replicates. The means within a column followed by the same
letter are not significantly different (Duncan’s MRT, p =
0.05). The data in Table VI demonstrate that Busperse® 47
product is effective in providing a statistically significant
increase in the phytotoxicity to potato leaves and wvines
caused by Des-i-cate?® product. With regard to vine
. desiccation, the combination of Des-i-cate® (0.33 # ai/A) +
Busperse® 47 products was as effective as Des-i-cate® product
(1.0 # ai/A) alone. For leaves, the combination of
Des-i-cate® (0.66 # ai/A) + Busperse® 47 products was as
effective as Des-i-cate® product (1.0 # ai/A) alone. The
data in Table VI are evidence that a higher degree of 'vine
desiccation may be achieved by adding a relatively low level
of Busperse® 47 product and reducing the concentration of
“"Des-i-cate® product. Des-i=cate® product 'is much more
expensive than Busperse® 47 product. In production, growers
understandably prefer the most cost effective harvest aid.
The data from which Table VI was constructed are presented in
Table VII.



None of these applications is based in pesticidal uses or agriculture nor
does any of these uses involve biologically active substances such as

pesti ci des. The present invention can provide significant enhancenent
of the toxicity of pesticides, particularly herbicides such as endothal |,
by conbi ning the phytotoxicant in the spray solution with effective anmounts
of anides or -28- -21- dial kyl ani des of
vegetabl e oils and specific fatty acids. These conbinations with the

di al kyl am de oils, including Busperse[ggkhe4¢groduct, are effective and of
potentially significgnt econogic benefTT’TB‘"ESMers and ot hers who use
pesticides. The use DPVBHEHBr S8FeFFRaEReptoBaR-1Fa s iBxFlRB YT n U. S.
Serial No. 07/990,078, filed Decenber 14, 199Perkehitelediceald\vm been
her et of ore unknown within the pesticidal and agricultural chem cal industry
and her et of opgaipka¥n andzanaxai |l abl e as agggoduct t Qegr ower

pesticide applicators. Ekanplgs 1, 2, 3, an eIOm/U?%F?Zed%'usp rg%[err]
47 product aGomtsolirce of @.0eprebeatvasti ve di.al kyl am deoveget @loe oilg. o
specifically DVATO The fol | ¥ineg exanfPl.8&s descrbb® a sei.@s of 0.0
greenhouse and field trials in which two chenmically distinct products (1)
endot hal | ante$23-er8eRy| akt Bes oFed¥BEt abl BO0ils, eaBh from @drel at &B.3
industries, were combined to provY#8®3 nore®phyt ot oxi %conbi n&i on. Hfe 0

exanpl es gi Vg0  desCLife @ §6548S roaves 75 70 70 71.7
+ Busperse® Vines 65 70 65 66.7
47 (3%)
Des-i-cate® 0.66 Leaves 85 80" " 85 83.3
+ Busperse® Vines 80 75 S0 81.7
47 (3%)
Des-i-cate® 1.0 Leaves 97 98 96 57.0
+ Buspersee® Vines 85 90 95 93.3
47 (3%)
Example 4

Another example of the enhanced desiccation with
Busperse® 47 product was developed using field-grown cotton.
Accelerate® product is the endothall-containing product
registered and used as a desiccant for cotton. The
desiccation and subsequent abscission of cotton leaves is
achieved through chemical application. Fgllen leaves reduce
the potential for trash in the cotton and facilitate the
mechanical harvesting of the cotton bolls. Replicated
applications with conventional spray equipment were made to
late-season field-grown cotton (variety Deltapine 20). '
Accelerate® product was applied at one rate (4 pints/acre)
alone and in combination with Busperse® 47 product (3% v/v).
Ten days after application the treatments were evaluated for
percent leaf desiccation, percent leaf drop, and drop
potential (0 = none, 5 = very good).



of greenhouse and field trials with cotton plants and potato vines which
denonstrate: - (a) the marked-enhancenent of the phytotoxicity of
endothall (as Accelerate[err], Des-i-cate[err], and Hydrothol[err] 191/

Bul ab[ err] 6050 products) by the dlalkyIaQ%de veget abl e oils; (b) the
I neffectiveness of non-derivatized vegetabl’e oils and specific fatty acids
I n enhanci ng the phytotoxicity of endothall; and (c) the preparation
of stable and effective fornul ations ceagyiiesiyigendothall (Bulab[err] 6050
product) and several dial kylam de vegefablre oirs which provide greatly
enhanced phytotoxicity. The follow ng exanples are given to illustrate
t he i nvention. |t shoulBffssturde Bsisped s <foWdv emd Hrate lehm e eprodacts Bot
to be limted to the spg@E fic conditions or detalls set forth in these
exanpl es.

Exanpl e 1 Sever al Bgf&Ceatdon ﬁ@FeAQﬁF&éfé@"aPSné%%%?ﬁrP%oﬂb?%@rlon
Wi th Des-i-cate[err] piGmeat Cottonhe potential to enhance the phytotoxicity

of endothall. In order to conduct this initial survey, cotton (Gossypium
hirsutun) seeds were planted in four-inch square %Iastic pots containing a
ercent Drop
Treatment Rgte Desiccation Drop Potential
Accelerate® 4 pts/A 38.3 48.3 2.7

Accelerate® + 4 pts/A 75.0 78.3 5.0
Busperse® 47 (3%) '

The percent values and scores for drop potential in Table
VIII are the means of three replicates. The data clearly
demonstrate the marked enhancement of Accelerate® product by
Busperse® 47 product in causing field-grown cotton leaves to
desiccate and fall. The combination of the two products
received a maximum score for drop potential, but the drop
potential for Accelerate® alone was only moderate. The data
from which Table VIII was constructed are presented in Table

IX.
Iable IX
Raw Data for Treatment Replicates in Table VIII
Percent Drop
Treatment Rate Rep Desiccation Drop Potential
Accelerate® 4 pts/Aa 1 - 40 50 3
2 45 55 3
3 30 40 2
X = 38.3 48.3 2.7
Accelerate® 4 pts/A 1 75 75 5
+ Busperse® 2 75 80 5
47 (3%) 3. Is 80 2
X = 75 78.3 5



commerci al planting nmedium Seedlings were grown under amnbi ent “gr eenhouse
conditions. At the tinme of application the cotton seedlings had devel oped
two fully expanded true | eaves, and the seedlings were thinned to two

pl ants per pot. Chemical treatnments were prepared according to the protocol
described in Table Il11. Percent vol une=g@-volune (%v/v) is defined as the
vol unme of the specific conponent divided by the total final volune of the
solution. For exanple, a 5% v/ v mxture neans that the volune of the

speci fic conmponent divided by the total final volune of the solution is
0.05, i.e., 5% In Table 111, "X" is EX@mpketBa|l percent vol ume- to-vol une.
-23- Another greenhouselé@Rpeérihént was conductedTidahmSdtton

T o 481 b Bbcermine, g, condRELLERL| 28,00, 6 GaRtEl A Ct o
Des-i - cat e[@FF}vity of spveged sypstanres.x Bheseignckpde Bhsperse[err] 47
X (0.23%, &idetiylaiidper o€ eevbrd®30cils (DXATO, 288hs0X/ dndXbiaBesan(igld ]
7 nof-8drf9dtiz8e?tafi%oil fatty acids (TOFA), specific fatty
acids (oleic and linoleic), and Ipegal® RC-620 surfactant.
Treatments were applied to cotton plants possessing an
average of two fully expanded true leaves. A custom made
spray booth was utilized which delivered the treatments
across the tops of the cotton plants in a controlled and
reprodubible manner. Pressure regqulated (40 psi)
applications were made throﬁghﬁa standard agricultural nozzle
tip (LE-1, 80° nozzle tip, manufactured by Delavan-Delta,
Inc., Lexington, Tennessee). In this test, the
concentrations of Accelerate® were much below those normally
used in agricultural practice due to the small and more
sensitive nature of greenhouse-grown plants. The
concentrations of the dimethylamide oils and of the Ipegal®
RC-620 surfactant are those provided by the 3% level of
Busperse® 47 product. Busperééo 47 product is 90% DMATO and
10% Ipegal® RC-620 product. Thus, at a test level of 3%
Busperse® 47 product, the concentration of each of the
dimethylamide oils is 2.7% by weight (O.SO DMATO x 3% = 2.7%)
and the concentration of Ipegal® RC-260 surfactant is 0.3%
(0.10 Ipegal® RC-620 product x 3% = 0.3%]. The levels of ~-
oleic and linoleic acids are those which on average would be
provided by a 2.7% level of the TOFA fraction. Treated
plants were incubated in the greenhouse, and gross
phytotoxicity was recorded at one and four days after
treatment.



Des-i-cate + X (5% + 0.23%, )(/2,' X/ 4, X/'8, X/ 16, X/ 32 Busperse 47
X/ 8

Des-i-cate + - X (5% + 0.23%, X 2, X4, , X116, X/ 32 Busperse 293
Des-i-cate + X (5% + 1.25%, X/ 2, X4, X8, X 16, X/ 32 Busan[ err]
77 Busperse[err] 47 + X (0.23% + 0.23%, X2, X4 Busperse[err] 293

Busperse[err] 293 product is a 30% aqueousi!sol uti on of hydroxyet hyli dene
di phosphonic acid, which is sold by Buckman Laboratories. Busan[err] 77
product is a 60% aqueous dispersion of the ionene polyner

pol y(oxyet hyl ene(di net hyl i m ni o) - et hylmakde( & met hyl i m ni 0) et hyl ene

di chl ori de] . Sprayi ng was acconplished by propelling the agueous
sanpl e with a Chromi st[err] ( Gsogsn PBytOtesdciityc of &sde . M chi gan)
hand- hel d canister. The appITF@&FF‘GHttSe@mgm s GEEf f so as to

t horoughly wet the surfaces GFOFRe COERPES ens. The treated plants
were held in the greenhouse for the duration of the test. Ratinggirreat ment s

were eval uat ed Sne tdaé/ taf ter application. A subjectiygysqorin sys@gg 4
utilized a 0t in which O neans no effect an nmeans. t o a
phyt ot oxi ci ty. Chntplesiwak@ds provi de a nmeasure of theogross 0
phytot oxiciti egfliferses 47 (3% v/v) 0 -24- 0
Accelerate® (0.062% v/v) 0 ' 0
Accelerate® (0.125%) 0 0
Accelerate® (0.25%) 0 0
Accelerate® (0.125%) + Busperse® 47 2 3
Accelerate® (0.125%) + DMATO (2.7%) 2 3
Accelerate® (0.125%) + DMASO (2.7%) 2 3
Accelerate® (0.125%) + DMAPO (2.7%) 2 -3
Accelerate® (0.125%) + RC-620 (0.3%) 0 0
Accelerate® (0.125%) + TOFA (2.7%) 0 0
Accelerate® (0.125%) + Oleic (1.35%) 0 0
Accelerate® (0.125%) + Linoleic (1.08%) O 0

The data in Table X demonstrate that none of the three
concentrations of Accelerate® was phytotoxic. A non-
phytotoxic level of Busperse® 47 product clearly enhanced the
phytotoxicity of the endothall product. Fgrthermore, it is

) evident that the action of Busperse® 47 product is accounted
for by the DMATO contained therein. Equally effective were

- DMASO and DMAPO. The corresponding level of Ipegal® RC-620

surfactant contained in 3% Busperse® 47 product was
ineffective. Also ineffective was the non-derivatized tall
-oil-fatty acids fraction (TOFA, used to-prepare DMATO) as
well as the individual fatty acids (ocleic and linoleic)

contained in TOFA.



to the treatnents. A score of 10 indicates that 100% of the |eaf area

exhi bits damage, i.e., 100% of the |leaf area is dry and brown. A score of 5
i ndi cates that approximately 50% of the | eaf area exhibits damage. The
gross phytotoxicity scores for the initial survey (Table Ill) are given in
Table 1V. Ta%e IV G oss
phytotoxicity of selected treatnents one day after spray
) application to cotton seedlings. Treatnent X
Xl 2 X 4 X/8 X/ 16 Xl 3%y 39113. gatel[err] 7 6
4 3 O Busperse[&rT 8 0 0 -
- Buspe#SEEEP#Fufeé pestigides a@e markqﬁe as stable and )

Busan[err]cﬁﬁcentrated Qormnla&xons wh@ch are diluted with water just

Des-i-cate[err 251e ¥ oy )
Busperse[eEFf°%7tBegpPl r n the éléid %t e ormu a Lcﬁfzifrel
0.5 Buspeeveflepef 208 D@@-Ief &Fép&eﬂ]ass of thgse forifmlatmng 1

0 0 coﬁ%&iﬁ;ﬁ& %lzhalaﬂ;h%qhe s%MMO, @MAso, ot DMAPO Gras -

s ersel dat I the
concent r at B8R Héﬁgade Frh]&n%tg 8)‘5”'&% Ih-la- ig’l l\/re%‘é”%'}% a?:te ton
seedl i ngs. None of the additives, Busper?@F@ﬁﬂF Aveighdd éﬁ%é?@?k] 293, or
Busan[err] 77 products, appl i ed alone was phyt elodxud adlionhe concentrations_
tested. Especially at the two highest co centratlgg t he C(%JTbI nation of

da

Des-i-cate[err] + B&SBRANEN& 1] 47 produéts provi greater |evel of
necrosi s (tissue de@ulakessi6dS® i on) thanSDes-i-cattd[err] pré&duct al one.

Thi s enhancenent wa seen with Busperge[err] 293 product, but was
evident with Busan[%ﬁéAso 7

- 35 -
DMATO - - 35
Propylene glycol 15 15 -
Dipropylene glycol - - 15
Total 100 100 100

Propylene glycol and dipropylene glycol are coupling agents.
For comparison, Formulation 1 was prepared as a 50/50
(weight/weight) solution of Bulab® 6050 product plus water.
Bulab® 6050 product is a solution of 53 we;ght percent of
mono (N,N-dimethylalkylamine) salts of endothall and 47 weight
percent inert ingredients, which are believed to be water and
at least one surfactant. Bulab® 6050 product is an amber
liquid with a slightly fatty, amine odor, and a density of
1.03 g/ml. It has a boiling point of 88°C to 98°C, a flash
point of 136°F, and a pH of 5.5 to 6.0. Bulab® 6050 product
is miscible in water.

It is believed that the mono(N,N-dimethylalkylamine)
salts of endothall present in Bulab® 6050 product are derived



product. No 7interaction of Busperse[err] 47 and Busperse[err] 293

- 25- product:s was observed. Exanple 2 I n
order to focus nore closely on the enhancenent of phytotoxicity with the
conbi nati on of Des-i-cate[err] + Busperse[err] 47 products, another
greenhouse trial was initiated. |In this 1gst only conbinations of
Des-i-cate[err] and Busperse[err] 47 products were studied when applied to
potato vines. Vines were propagated vegetatively fromnon-treated potato

t ubers (Sol afiromt cbepostnoty. iRuskset f8ULbahky . mdoher. s| Stastwege whltdint ed i n

Si x-inch di aggk8huk! 834, CtHQt §a€£’j?t§éﬂa£‘9a§e019%§éﬁta£s p!aalat:h_agﬁ%@i‘a@,
Vi nes were grown_ unde reephouse conditions,with g % q&%
e series

wat eri ng. Ch@HﬁE&IlFréaFﬁEng r&CHPE pRPRESE ntRhR BT ECEHR
of Des-i-cat @her thdprddual fastprapidedant baher@teSebEraydcodenmramMOns

of Busper sel erbydd proflche Ihgespoey a@ﬂé'E§£t9“§ci@st3.e.ep%@hoﬁélal

wer e conduct escrib reat ed 8 ants_were h
t he greenhougétPoPlPﬁéhU&Pﬁ%Pﬁnl%fatﬂﬁ°?%§f w&?%ﬁtﬁﬁﬁ? Ger EnEy AMdEted flve
days after appktirégbhoto €hesesapbyipl ozarbody Soomésgwehe démerhmyledkyl

SUbjECtiV6|yaﬁin@?sC&hgegpggigféngiﬁyi'groups involved are those wﬁyﬁﬂ eV
conform to the fatty acid analysis for.coconut oil given in -- -~
Tables I and II. These alkylamines are then used to form the
salt of the endothall in order tc make the Bulab® 6050
product. '

Formulations D, E, and F remained clear and homogeneous
upon standing for'one month. The comparison of the
phytotoxicity of formulations 1, D, E, and F was conducted in
greenhouse experiments on cotton plants as described in
Example 5. The spray booth was used to apply an agqueous
dilution series of each formulation in a controlled and
reproducible manner. The gross phytotoxicity (0 to 10 scale)
provided by each treatment was evaluated at one day after
application (see Table XI).



Interaction of Des-i-cate[err] and Busperse[err] 47 products
on Phytotoxicirty to Potato Vi nes

Des-i-cate[err] (% v/v) 0.0 0.16 0.31
0.62 0.0 0 1.0 1.2 3.8

0.31 0 2.5 9.0 9.5 Bugperse[err] 47 (% v/v) 0. 62
0 8.3 9.0 9.2 1.25 O 10 10

10 The data in Table V docunent that Busperse[err] 47 product was

non- phytotoxic to potato vines over &Q psopgentration series in the test.
In the absence of Busperse[err] 47 prU§UCr-%O.O %

-26-  v/v), Des-i-Cahsheatlve PRYEHLBLOVE dedsatbekalivg] Yod ow | evel of
phytotoxicity over # GPRELBhEat1 on range tested. The conbi nation of the
two products in onecsgtaihOigpPEL@6thalipPaysnpMdrPayabMaEd y oncbrased t he
desiccant effect. For exanple, vines treated with 0.16% Des-i-cate[err]
product al one were given a score of 1.0 onPere¢ens 18/%dal e. However, the
potato vines were killed_(score = 10) when that sane |evel -of
Des-i-cate[err] proieErulatiennpi ned®wlBh Buspersefedr| 47 produdtlat
1.25%

1 0 0 1
D 0 1 4
E 0 3 5
F .0 2 5

The results in. Table XI demonstrate that stable and effective

formulations containing endothall (Bulab?® 6050) plus DMAPO,

DMASO, or DMATO were prepared. Upon dilution with water,

Formulations D, E, and F were substantially more phytotoxic

than the equivalent concentration of endothall alone

" (Formulation 1).
Example 7
Additional studies were conducted to evaluate

formulations and the effective ratios of the principal

ingredients, endothall and tﬁé dialkylamidg vegetable oil.

Because the data from Examples 5 and 6 demonstrated that all
- af the dimethylamide vegetahle oils_were effective, DMASO was.

chosen as a representative material with which to proceed.

The following formulations were prepared:



Exampl e 3 To denonstrate the useful ness of the conbination of Des-
i-cate[err] plus Busperse[err] 47 products as a desiccant for field- grown
pl ants, applications were made to standard field production potato vines

| ocated at Center, Col orado. Des-i- cate[err] product al one at one
concentration, and at three concentrati.g®s conbi ned with one |evel of
Busperse[err] 47 product (3% v/v) was applied by standard spray techni ques
(equivalent to 20 gallons/acre) to replicated plots of vigorous potato
vines (variety Centennial Russet). Appl ipeaideatts (vesigitordadcghd)l ate in the
grow ng season when chem cal desiccation of W#ﬁﬁh&fﬁé*@ﬂdard practice
Eval uations for phytotoxicity were determ ned separately for |eaves and

vi nes two weeksCampenreasn| i cati on. B&cause each tr¥atment conpriged three
replicates, thepgtabissiiogal (agnpari s@s of treatnendsaverages was 3gased on
t he Duncan's NUéhhﬁée g%nge Test. Thgoresults app in Table VIQOThe
pounds of activ r é&ent per acre~i’s indicated "# oail A" .
-27- Dipropylene glycol Table VI Ef3@ct of Busperdé[err] 47
product on the Phypghgyiethiy 8kher Des-i-cate[err] product to Field
G own Potato Vines

Atlox® 8916 TF 10 - .-

Total : 100 100 100

A : B 1 : 1.4 1 :1 1 : 0.6

Atlox® 8916 TF surfactant is manufactured by ICI, Wilmington,
Delaware. For comparison, Formulation 2 was prepared, which
comprised a 35/65 (weight/weight) solution of Bulab® 6§050
product/water. Formulations X, Y, and Z remained clear and
homogeneous upon standing. The comparison of the
phytotoxicity of formulations 2, X, Y, and Z were conducted
in greenhouse experiments on cotton plants as described in
Example 5. The spray booth again was utilized to apply the
treatments to the test plants. The gross phytotoxicity (0 to
10 scale) provided by each treatment was recorded at one and
four days after application (see Table XII).



Percent Desiccation Tr eat nent # ailA Leaves

Vi nes Cont r ol 0.0 0.0 d 0.0 d
Des-i-catef[err] 1.0 83.3 b 65.0 ¢

Des-i-cate[err] + 0. 33 71,7 c 66.7 C

Busperse[err] 47 (3% Des-i-cate[%ﬁ?] + 0. 66 83.3 b
81L.7 Db Busperse[err] 47 (3% Des-i-cate[err] + 1.0
97.0 a 93.3 a Busperse[err] 47 (3% In Table VI the percent

val ues are the average of three repl fabiles XIThe neans within a col umm
followed by the sanme letter are not significantly d|fferent Duncan s IVRT,

p = 0.05). The dat @ompa¥abiveVPhyEatezlCitd a0 ?ﬁa@ 1’}5

is effective in preonaphgingsPatierrad Rp it %a% |R 9
phytotoxicity to potato Ieaﬁes Qnd Vi nes caused by Des-i - @% rr] product.
Wth regard to vine desi ccat’? t he cQ @@%%ik (Ao Des I - eFerr] (0.33 #
ai/A) + Busperse[err] 47 products was as effecti ve as Des-i-cate[err]

product (1 al oge Fo eaye tyhes conbi on @fg De cayefgerr]
(0.66 # a ;éﬁﬁ%i‘%%é%% P b E-, \i ?ctsl \ei\slas as'gl?'éfséct|t§e5as§ b cal e

Des- |-cate[err] Broduct 0 # allAf al ofte. The dhta in %abl eOVvi aré

evi dence that a Righer degree aof vimge de® ccatiom may bel achi gved by addi ng
a relatively Iom&level é Buspgrse[%rr] 47. produq; and rgduci gg the
concentration of "Des-i-cate[err] prdduct. De3|-|cate[errj product -is much
more expensive tBan Busp@rse[efr] 47 product I n Groduct 8rower §

under st andgRéydResf eh TBQIEDQ&IC@%&:::Q:EEQ@H@/Q:HE%@Q&I Tdkle ThewHata from

which Tabl & V1 488 £RNSLHS'84-RLS RIBeeVetdidl AP he fnytotoxicity of
endothall when combined with the dimethylamide oils may be
achieved with varying ratios in which either of the two
components may be in excess. When diluted with water,
Formulations X, ¥, and Z formed suspensions which remained
stable throughout the spray application procedure. On both
Day 1 and Day 4, these three formulations followed an order
of activity (X > Y > Z) in which the relative content of
DMASO followed the same sequence. All formulations which
incorporated DMASO provided a dramatic increase in
phytotoxicity relative to the equivalent concentration of
endothall alone (Formulation 2).

These new compositions which greatly increase the
phytotoxicity of endothall when foliarly applied have been
shown to be of significant benefit in preliminary field
studies with potato vines (Example 3) and cotton (Example 4).
This invention provides a composition and method for reducing
the amount of herbicide applied; this reduction results in a
significant cost advantage to growers whose agronomic

practices necessitate the use of a harvest aid.



-

- 28- Tabl e VI Raw Data for Tr eat nent

Replicates in Table \
Desi ccati on Trea Q Ph“d
G0 o ﬂlJl m:
Vi nes 0.0 H#'H '! !W”ﬂfo Efé cate[err]
80 85 : v nes
70 60 65.0 EES |-cate[err] 0.33 :Leaves
71. 7 + Busp8heefcdadmed invention ries: 65 70 65 . 66. 7
47 (3% Des- "C@.te[%rﬂest&:ﬁﬁal é&@ﬁ!@éxtloﬁ%ompra.sa.ngBQt leas®® one
83.3 + Busperseggrr £ f75 I 90 81.7
47 (3% DeReFtigigreAnd afi ch—‘as‘: L%‘é‘%/e%mp%‘?d of formula 96
97.0 + Busperse[err] C(OJ+R$ﬁ&)(R p5 90 9X I) 93.3
47 (3% wherein anple 4

R, is hydrogen or a substituted or unsubstituted Cl--c6

alkyl group;
R, is hydrogen or a substituted or unsubstitgted Gl--c6

alkyl. group; and - - .

R3C(0) - is a substituted or unsubstluuted fatty acid

residue of 8 to 22 carbon atoms; and

the pesticide is a desiccant or a herbicide.

2. The pesticidal composition of claim 1, wherein
R4C(0)- is a substituted or unsubstituted fatty acid residue
of 8 to 18 carbon atoms, Rl is hydrogen or a branched or
straight chain Cl-C6 alkyl group, and R, is hydrogen or a
branched or straight chain Cl-C6 alkyl group.

3. The pesticidal composition of claim 1, wherein
R,C(0) - is a substituted or unsubstituted fatty acid residue
of 12 to 18 carxbon atoms and Ry and R, are independently
selected from methyl, ethyl, and propyl.

4. The pesticidal composition of claim 3, wherein R

1
and R, are methyl.

5. The pesticidal composition of claim 1, wherein the
pesticide is a desiccant or a salt thereof.

6. The pesticidal composition of claim 6, wherein the
desiccant is selected from endothall, tributyl
phosphotrithicate, ametyryn, and paraquat, or is selected
from a salt of any of said desiccants.

7. The pesticidal composition of-—eaim 1, wherein the
pesticide is a herbicide or a salt thereof.

8. The pesticidal composition of claim 8, wherein the
herbicide is selected from endothall, atrazine, metribuzin,



Anot her exanpl e of the enhanced desiccation with Busperse[err] 47 product -
was devel oped-using field-grown cotton. Accelerate[err] product is the .
jﬂzg

endot hal | - cont ai ni uct registered and used as a desi €& etflas B
The desi ccati on anaZHW!’g jﬂﬂt”ﬂﬁ:fm]s& on of cotton |eaves i ﬁ
t hrough chem cal a L OP,! (I I* | eaves reduce the potenth M

in the cotton and facilitate the nechanr88&t harvesting of the cotton bolls.
Replicated applications with conventional spray equi pnent were nmade to

| at e- seasoshioeisugonwethelt odipethasbneelflapizidoR0puticcelamdit es product
was appl i e rahe (4 BEDLeLas’ elof! ANBadRd dfn axRAiMaid L0 Wi th
Busperse[eg??Laggg?édh%t£?3@6v/v). Tenodays after application the

t r eat ment shEP&CEY8Fuat ed for percent |eaf desiccation, percent |eaf drop,
and drop potentpal ¢Re=pesmecifat vempoghtdpn of claim 7, wherein the

- 29- . X eV ; ; Ef f ect of
Busperse[e??fbh9l§ﬁdlﬁcggpgpéFegfggggégfs%ggllcatlon'. the .

Desi ccati on andlPbsclTbei pessicidakesoppopisign of claim Iy gihexeinoghe
Percent  pherbPEPBe is selected from endothall, acifluoren, dicamba,

diclofop methyl, sethoxydim, glyphosate, paraquat,_and
- .. febuthinron, or is selected from_ a_salt of any of said . __

herbicides.

11. The pesticidal composition of claim 1, wherein the
composition further comprises water.

12. The pesticidal composition of claim 1, wherein
R,C(0)- is a substituted or unsubstituted residue of a fatty
acid which occurs in a vegetable oil.

13. The pesticidal composition of claim 12, wherein the
vegetable oil is selected from tall oil, palm oil, soybean
0il, cottonseed oil, coconut oil, corn oil, peanut oil,
canola oil, safflower oil, sunflower oil, babassu oil, castor
oil, linseed o0il, olive oil, and tung oil.

14. The pesticidal composition of claim 13, wherein the
vegetable oil is selected from tall oil, palm oil, and
soybean oil.

15. The pesticidal composition of claim 1, wherein the
compound of formula I is dimethylamide of tall oil and the
pesticide is endothall.

16. A pesticidal composition comprising at least one
pesticide and a modified vegetable oil comprising at least
one compound of formula I:

R3C(0)=N(R;)(Ry) (1)
wherein

Ry is hydrogen or a substituted or unsubstituted C,-C¢

alkyl group;



Tr eat ment Rat e Desiccation - Drop Potenti al Accel erat es
4 pts/A ~ 38.3 48.3 2.7 Accel erates + 4 pt SHisSheet Has Been Réplaged
78.3 5.0 Busperses 47 (3% The percent val ues and scoi

potential in Tabl eJm ﬂ ns of three replicates. T u&m’ﬁ”’jmm/
denonstrate the nma ,“wﬂn.ﬂm mz[mﬁof Accel erates product by Buspersel[err
47 product in causing field-'grown*cottonigeaves to desiccate and fall. The
conbi nati on of the two products received a nmaxi num score for drop
potential, but the gdsopydedsat it {ofubseetetateberahsaboReewasdoR Yo
noder at e. Tan‘té‘réﬂo;mé"x@ACh Table VITI was constructed are presefted in

Table I X P Table I X Raw Data for Treat nent
Replicates in Tébi@(@/)'l‘lis a substituted or unsubstituted fattyparddnt

Drop Treat mddidue ofd8eto 22 dBbon AkShsgaaha@n Drop  Potenti al

Accel er at es 4 pts/A .1 3 0 . 5 3.
2 45 t eS%estLCLd%;is a é%s;ccant gr a herbL%Lde. 30
40 2 17. The pesticidal composition3gf 3claim4B63 where2n7r

Accel er at e?is hydFbgéd or l]a branched or strai¥§ht chain SC%'-@ESQEHEQEV r ]1

2 5 R, is hydrogen of & Bfanched oxstraigh i
30 group, R, is hydrogen ded opgstraighggchain C,5C,

-alkyl .group.,.and R3C(O)-_is.a_substituted or unsubstituted— —
fatty acid residue of 12 to 18 carbon atoms.

18. The pesticidal composition of claim 16, wherein the
compound of formula I is dimethylamide of tall oil and the
pesticide is endothall.

13. The pesticidal composition of claim 18, wherein the
pesticide is a herbicide capable of foliar application.

20. The pesticidal composition of claim 19, wherein the
herbicide is selected from endothall, acifluoren, dicamba,
diclofop methyl, sethoxydim, glyphosate, paraquat, and
tebuthiuron, or is selected from a salt of any of said
herbicides.

21. A method of increasing the effectiveness of a
pesticide which comprises applying to an object or target in
need thereof a pesticide and an amount of a compouﬁd of
formula I effective to increase the pesticidal activity of
the pesticide, wherein the compound of formula I has the
following structure:

R3C(0)=N(R, ) (R,) (1)
wherein

R, is hydrogen or a substituted or unsubstituted C,-Cq

';lkfi group;
R2 is hydrogen or a substituted or unsubstituted Cl-C6

alkyl group; and




- 30- Exanpl e 5 Anot her greenhouse
experinment was conducted with cotton plants to deterntneﬂanmaﬁﬂ E@R h&d
rel ative enhancenﬁg veral substances. Thes

di et hyl ani des of mﬂﬁﬂlﬂmﬂﬂﬂﬂﬂg\m DMASQ, and DMAPO)
non-derivatized tall dil tfadtys (TOFA), specific fatty aC| o e|
and linoleic), and Ipegal[err] RC 620 sﬂﬁfactant Treat nents mere applied
to cotton plants possessing an average of two fully expanded true | eaves. A

cust om made spr BygCOdthifad ﬁtlplslti-é& i OF FOSURSHEFYIRS 128t KeAfLdacr oss
the tops okrekhaueobifon mbammcaﬁrbancamow ;| echdand reproduci bl e manner.

Pressure regul at:gd 4gtp%ﬂ_éea9_gl | cy \Q@ﬁr%zrr%dqletljy Q%g_gm_,a st andard
e~ti 8 e 0zz

agricultural noZz e tip, manufactured by
Del avan-Del ta, PRe. Tb@xmﬁﬁtﬁ@ﬁ Ofeﬁﬁé:é@ee?)l Mhadqin Fgstis tth:édrogen or a

concent r at beascAbAABEe tze&a&gmr t:hawar €, mach latyaw ddeass, ﬂvirtﬁé | Nytgegem

| tural t th t f
oo 5, BuEeohEReL S, 8 EaSeRT: Fhta S A Bl Mgl g

of the | peBgkienk] 1§Ca63@bs¢m.1ta¢teanpramswx$§e-w cf@dﬂney adibd 3velsddele of
Busperse[e%gk&y £Br qugtdrboﬁuggg&ge[err] 47 product is 90% DVATO and 10%

| pegal [err product. Thus, at a test vel % Bus erse[err 47
product, the coﬁéent?&?lEﬁtBPdeQéhc&PL@h %ﬂﬂﬁaﬁﬁﬁ ﬁi? 9.-2% by
wei ght (0. $0rAAAOIX i3%pEedenl) iand hmmmgmamieofoulpa@ai{:hr il RC- 260
surfactant ot310.3%60sh3a' BEYackebY) BERR0 M QMG ohel%ox 0-3% - The
24. The method of claim 21, wherein said compound of
formula I and said pesticide are simultaneously applied to

said object or target in need thereof.

25. The method of claim 21, wherein the compound of
formula I and the pesticide are applied in the form of an
aqueous solution which comprises both the compouﬁd of
formula I and the pesticide.

26. The method of claim 21, wherein the pesticide is a
herbicide capable of foliar application.

27.. The method of claim 26, wherein the herbicide is
selected from endothall, acifluoren, dicamba, diclofop
methyl, sethoxydim, glyphosate, paraguat, and tebuthiuron, or
is selected from a salt of any of said herbicides.

28. A concentrated pesticidal formulation comprising:

(2a) at least one pesticide selected from a herbicide or
dessicant;

(b) at least one water-soluble coupling agent; and

(c) at least one compound of formula I:

R,C(0)=N(Ry ) (R3)

(I)
wherein

Ry
alkyl group;

is hydrogen or a substituted or unsubstituted C,-C
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oleic and linoleic acids are those which on average woul d be provided by a
2. 7%l evel of the TOFA fraction. Treated plants were i mhulgageaqlaslseentﬁg aced

greenhouse, and gro was recorded at one If after

treat ment. ﬂi nﬂﬂ'ﬁ! m” |l Tabl e lﬂ!

G oss Phytotoxicity o e -41- Tr eat me

G eenhouse C?omn Cbtton Pl ant s

Rat i ng Tr eat ment Day 4

Control (water) Ry is hydrogen or a substituted or unsubqpltugﬁgp@ Sggerr]

47 (396v/vhlky1 grou and 0 Accel erate[err] (0.062% v/v)
0

Accel erat e[ er r] P(ﬁ'p ierlaé eJ y} rlet(J.Q:u]tzeS or udxsu.bstitutecb fato acid

Accel er at e[resijdye. Olﬁé%tok Hjsﬂ?é?@é‘{ @atgmss7 and 2 3

Accel er at e[seiild ddhpltBA 'E@ [Qﬁ:rd present .ih an amount3to be

ﬁggg: :;ZE :%err‘% %zéia%@eff d:.lut:.on,g and comg?nent (b) is

Accel er at e[prasent0. ikp 53 ammmafﬂ@t; to ingrease the) solubility of
Accel er at e[Rifdoddht1 268) i A (conténtrated formulatiord.

29. The concentrated pesticidal formulation of -
claim 28, wherein said component (b) is present in an amount
effective to increase the solubility of component (c) upon
dilution of said concentrated pesticidal formulation with
water.

30. The concentrated pesticidal formulation of
claim 28, wherein the formulation further comprises water.

31. The concentrated pesticidal formulation of
claim 28, wherein the coupling agent is a substituted or
unsubstituted Cl—c6 alcohol or a substituted or unsubstituted
Cz-cs glycol.

32. The concentrated pesticidal formulation of
claim 31, -wherein the coupling agent is ethanol, propancl,
butylene glycol, propylene glycol, dipropylene glycol,-br
hexylene glycol.

33. A concentrated pesticidal formulation comprising:

(2) at least one pesticide selected from a herbicide or
dessicant;

(b) at least one water-soluble coupling agent; and

(c) a modified vegetable oil comprising at least one
compound of formula I:

R4C(0)-N(R; ) (Ry) ] ' (1)
wherein

R; is hydrogen or a substituted or unsubstituted C1-C¢

alkyl group;



Accel erate[err] (0.125% + Aeic (1.35% 0 0
Accel erate[err] (0.125% + Linoleic (1.08% O ! 0 The data ig
Tabl e X denonstrate that none of the three conqentraiifmggﬁgkmsswnkqmme :
Accel erate[err] i non- phytotoxic | eve “q“k r]: 47
product clearly mﬂmﬂﬂﬁmﬁﬁlﬂﬁlﬂot oxicity of the endot ;\M\\\W .
Furthernore, it 1S evidents «Lhe actgzan of Busperse| product is
accounted for by the DVATO contained therein. Equally effective were DVASO
and DVMAPO. The corresponding | evel of Ipegal[err] RC 620 surfactant
contained in 3% B ggﬁkg st 5 i ngt.f [T hneffactive
was the non-de?éi)zvg'ﬁoglr t elr'.](?ﬁ]%)atty a%%ge?rggt iﬁgtﬁh%%é%%éﬁesigeiaeG
prepare CMMFYY EARAA a8 the individual fatty acids (ol eic and Iinol eic)
contained in TREA(O)~ is a substituted or unsubstituted fdtty acid
Exampl e 6 . gri G e marketed as stable and
concentra %8‘?‘& mﬂf;'tal %aﬁﬁﬂfﬁ{edﬁ?ﬁéd wth water just prior to
appl i cat i eherainhgadide|apmpangnts f(Gmand i 683 AEPePYESENGDAM &R amount
effecti vepgspe0 N A S vO i pb R d918888hhakingd! 5%#@ SO
or DVAPO y\gs evglettfgtq'g}a&%#?f%tﬁ ovvifnfg fol_?érrul ati ons wer eh;glroedp?gne : &%
is present in an amount effective to increase the solubility

of component (c) in said concentrated formulation.



Percent (wei ght/wei ght) For mul ati on

Conponent D E F Bul ab[ err] 6050

50 50 50 DVAPO 35 -

DVASO - 35 - DVATO -
35 Propyl ene gl ycol 15 15 -

D| propyl ene gl ycol - - 15 Tot al

100 100 100 Propyl ene egcoI and di propyl ene glycol are

coupl i ng agents. For conparison, Zg @l was prepared as a 50/ 50
(wei ght/wei ght) solution of Bulab[efﬁ¥ gb product plus water. Bul ab[err]
6050 product is a solution of 53 melght percent of

mono( N, N-di : am ne ~endat ba angd 7 ght, percent |nert
i ngredi entﬁ% el !').' ELHQN "' " *JZJ 3 ESS OF
Bul ab[ err Sduct is an anber |IC]UId V\nthasllghtlyfatty, amne

odor, and a density of 1.03 g/m. It has a boiling point of 88[err]Cto
98[err]C, a flash point of 136[err]F, and a pH of 5.5 to 6.0. Bul ab[err]
6050 product is mscible in water. It is believed that the

mono( N, N- di et Rdstitlddl amdnfe)tilizet tempiositivtst dwrithining ae fdast mrdutepeund 050

duct
product are derived (1): RyC(O)-N(R,)(R,), wherein R, is hydrogen or a substituted or

unsubstituted C,-C4 alky! group; R, is hydrogen or a substituted or unsubstituted

C,-C, alkyl group; and R,C(0)- is a substituted or unsubstituted fatty acid residue
of 8 to 22 carbon atoms are provided. A methed of increasing the effectiveness
of a pesticide which comprises applying a pesticide and an amount of a compound
of formula (l) effective to increase the pesticidal activity of the pesticide is also
provided. A method for increasing the effectiveness of a fertilizer which comprises
applying to a plant in need thereof a fertilizer and an amount of a compound
formula (I) effective to increase the fertilizing activity of the fertilizer is also
described.
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- 33- fromcoconut oil in the follow ng manner. Starting with coconut oil,
the fat aCcT™ TE B nt as a triglyceride, which is three fatty acids
.hooked " E{f‘-@&)ﬂ@ § ckibone. The individual fatty aci ds re “Eeﬁrat ed by
hydrol ypi § and renoved frlomthe glycerel 1 Fhe fatty aC|ﬂ? Q?tt %ted
with di hy g igiePe998 al py ocess which attaches the amn r$iePFPdB ﬁ"t

carboxyk ¢arbon form ng} the di nethyl al kyl am ne. The specific al kyl groups

i nvol ve r-e—tHoSE Whi C onform topeBerfigtiivnaci d anal ysis for coconut oi
given inp Tables | and | These al kyl am nes are then used to formthe salt

of “the endothall in order to make the Bul ab[err] 6050 product.
Fornul ations D, E, and F reneP¥RQF EVEAT 2HY M f¥us upon standing for

one month. The conparReRPASING her® BHrEerivENBS Piod Easiriopes 1, D, E and
F was conducted in greenhouse experinents on cotton plants as described in

Exanpl e 5. The spray booth was used to apply an aqueous dilution series of
each fornul aEasEax 3 ] ionppr oduci bl e manner. The gross

phytotoxicity (0 tmelgz%%@:&) .«.asreﬁwsﬂ BYie2e8s1 hEATARAL YRS evaluated at

one day after aB% tlo%o&mg ?, gegi%ed belcw, and optionally a
modified vegetable oil, defined below, to increase the
effectiveness of a pesticide. The inventiorn thus
relatas to pesticidal compositions, as well as
concentrated pesticidal formulations. The invention
also relates to a method for increasing the
effectivaness of a pesticide by applying at least one
compound of formula I, defined bhelow, and optionally a
modified vegetable o0il, dafined below, in conjunction
with a pesticide. In a preferr=sd embodiment, the
pesticide is a herbicide capable of foliar application.

Organic chemicals registered and applied as
pesticides, especially herbicides, have achieved
widespread use throughout the world in the production of
agronomic and horticultural crops. A cormon example of
the use of selected herbicidal pxroducts is for the
preventiqn or eradication of at least one specific weed.
Other common examples of the use of selected pesticidal
products are for the prevention or eradication of an
insect or fungus. In CH 150544, a pesticidal
composition is disclosed which ccmprises a basic salt of
a fatty acid amide, preferably an oleic acid salt. The
pesticidally active ccmponent is a fungicide or
insecticide. A general discussion of pesticides is
provided in Crowley, "A Pesticide Primer," Hazlaton
HWisconsin Agricultural Newsletter, L1:1-6 (1990).

The present invention is useful for increasing the
effectiveness of two types of pesticide. A pesticide is
any substance or mixture of substance that is useful for
preventing, destroying, repelling, or mitigating any

’ . ;-L.‘s-‘-h’:lq’"s .
L A

oo AR



P .
Phyt ot oxi citileg to Cotton of Formul ati ons Cont ai ni ng
Endot hal I Pl 4s , [of DMATO. 5 0. 5Substitute shegt o
For myl @t on 0.25 : -
Eer cent (v/v) 5 ! 0 -2 -7 -17 Sgptember 1998
0 st E ;
E P b et =12 (?erelnafter thf term refers ®The results in

5
Tabl e X derrﬁ’ﬁs‘ttr’-éi’-@%ét‘tmﬁhalﬁ(‘é &%d aehpebiicddef ekndraLFEABLcoNt ai ni ng

endot hal | (Bul ab[ il b&@ﬁ&l) ot EheDABRncWMARE, c8r tm&@féﬁgﬁzﬁflea% treg Upon
: : . u
et on o | BB B Ay Doy MRS SRR £
(Fornulatlonbfﬁleved to be the penetrating Egaﬁpsgensxng agpgieni efial

st udi es V\erethendumbadnﬁooevib&ﬁhiarerﬂiéﬂih@ﬂsbaﬂdw; hesﬁé‘?,ﬁgéfaﬁ%{éag : |OS of
Beoause the- 45t 2ot DOniBy e, Eae  te cBREakdR PrortimiRa £ F95588 n
overcoming the principal 1mped1nent to pesticidal

activity, the penetration of the pesticide through the

object or target's protective surface. For example, the
compound of formula I is believed to assist the

penetration of herbicide through the waxy cuticle of a

leaf surface. The ccupound of formula I enhances the
penetration and, thus, the pesticidal activity of the

two specific categories of pesticides given above. 1In

the discussion which follows, the invention will be

described in terms of a preferred embodiment of a

pesticide, a herbicide, but the invention is not limited

to herbicides and can alsoc be applied to desiccants.

A herbicide may be used for the prevention or
eradication of at least one specific weed. Other types
of herbicides, such as harvest aids or those used for
vegetation management, provide an action different from

- killing a specific weed.

In EP 231765 membrane modulators are described
which have general formula R!'-CO-NH-R’ where R! = C,.,
alkyl and R? is C,; alkyl. These membrane modulators can
be combined with herbicides. '

A non-cxop example of vegetation management is the
use of a growth inhibitor to suppress the growth of
turfgrass. This type of growth inhibitor has been
utilised along highway rights-of-way and on golf
courses. An example of such a
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represent atji Je hﬁl&ﬁﬂ 8 { h{whi ch to proceed. The follomﬁng formul ati ons
wer e prepared:

pesti ci dal {conposition conprising at Ieast one pesti CI iﬁbbsétt“fe%%‘?getone
conpound oftformuamd el rTC(0) N(R[er &PPEY

(h “here'nprov;deB[%r%bﬂﬁ%daf%%bihbkukgqnartH%SHQ%EbE %e@keb&] g err]

al kyl group; er%#_ls a substitute unsubstituce err err]
al kyl group: Pgfgicide APPEYEDF °°W€°3n§ﬁb§PPF 8d°5raﬁ dpgr tPed fatty
aci d resi duedegigetl eFZXecdr han cenjuecandn WlththbeppthGLdGEIS a desi ccant

or a herbicide. %nb L%nmahl 5&6@&&69@ 5&5%8 P&:%l:%ﬁhée g‘e Bk

Rlerr]C(0)- is st unsu & L acid residue of 8 to 18
car bon atonspeﬁFéFPFely cBr&ﬁBh§BsH tst gFgRe Kalﬁ"CF Br RSE[ 8Fr] al kyl
group, and Rlesg] pestdcidenchetieousat pdi yBsschasniflider préjrédes Bbkil

group. economic and environmental benefits.
In one embodiment, the invention relates to a
pesticidal composition comprising at least one pesticide
and at least one ccmpound of formula I

of the di mgthyl am de ve ettb e oils were effective, DVASO was chosen as a

R;C(0) ~N(R:) (R;) (1)

wherein R; 18 a substituted or unsubstituted ¢,-C; alkyl
group; R, is a substituted or unsubstituted C,-C; alkyl
group:; and

R;C(0) -~ is a substituted or unsubstituted fatty acid
residue of § to 22 carbon atoms; and the pesticide is a
dessicant or herbicide.

Ancther embodiment of the invention provides a
pesticidal composition comprising at least one pesticide
and a modified vegetable oil comprising at least one
compound of formula I, defined above. '

A third embodiment of the invention provides a
method of increasing the effectiveness of a pesticide
which comprises applying toc an cbject or target in need
thereof an amount of a compound of formula I, defined
above, effective to increase the pesticidal activity of
the pesticide.

The invention, in a further embodiment,'provides a
concentrated pesticidal formulaticon ccmprising (a) at
least one pesticide; (b) at least one water-soluble
coupling agent; and (c) at least one compound of formula
I, defined above.

In another embodiment, the invention provides a
conceritrated pesticidal formulation comprising (a) at
least one pesticide; (b) at least one water-soluble
coupling agent;
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3. The pesti cijd [r‘cuﬁ’pes-l-t..l.ni claim2, wherein Rerr]C(O- is a
substituted or uyng ubﬁ E ted fajty acid residue of 12 to 18 carbon atoms

and Rlerr], and{Rfe W98depehdent |y sel ected from ne l%l et h nd
propyl. 4. Thelpesticidal cohppsition of claim 3, V\/qgr d R2
are nethyl. 5. The pesti ci dal jconpositd on of any of‘

wherein the pes‘Tq;§§~n§—a~d%%#ﬁégqahor %hiﬁL I

pesti ci dal conposition )f L i SR i °d‘e5| Ogg’rﬁISJ'élgsgl ected from
endot hal |, trleasly|ophospreaund mﬁ)eﬁm@rﬁst@rﬁﬂfmﬂﬁ gayguat, cr i s

sel ected froma satd gfomier Cémhﬁﬁi:.dnéiﬁﬁ' RN tihvention rovides a

-38- 7d The Iﬁééllbﬁm qali r%o& tdtaci[] g gy aof clc%lmrg)s gcé}aél rein the

pesticide is ﬂ@?fﬁ onposi tion

of claim?7, weast mnm@dmtntmcia}e (d 2 detaest fcm@mc@ru@duhnw Rgeatr azi ne,

met ri buzi n, cggj%(nn 'ﬁﬂo yyégg:@q éHdP g&ggygghﬁlggpgoinazaqU|n
(e)

b?r

or is selected a sa n I
a mo if::.e \Xegetai 01 se(.:l.ect:ed from modified

palm, soybean, and tall oil, in which the modified
vegetable oil comprisas at least cne compound of formula
I, defined above.

The invention provides a composition and method for
enhancing the effectiveness of pesticides, especially
kerbicides. The composition and method may be used for
desiccating crops prior to harvest. Additicnal cbjects
and advantages of this invention will he set forth in
the description which follows, and in part will be
aprarent from the description, or may be learned by the
practice of this invention.

As a first embodiment, the invention provides a
pesticidal composition comprising at least one pesticide
capable of foliar applicaticn and at least one compound
of formula I

R,C(O) -N(Ry) (Ry) (1)

wherein R; is a substituted or unsubstituted C,-C; alkyl
group; R, is a substituted or unsubstituted ;-C; alkyl
group; and R;C(0)- is a substituted or unsubstituted
fatty acid residue of 8 to 22 carbon atoms; and the
pesticide is dessicant or herbicide. In a preferred
embodiment, the pesticidal cowpeosition is a herbicidal
composition.

When R, or R; is a substituted or unsubstituted C,-C;
alkyl group, the C,-C; alkyl group can, of course, be
noncyclic or, for C,-C¢ alkyl, can be cyclic, e.g.,
cyclohexyl. However, the C,-Cs alkyl group is preferably
branched or straigiht chain and/or saturated or
‘unsaturated. More preferably, R, and R, are independently
selected from methyl, ethyl, and propyl. In a furtherx
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9. The pesti cidaj—conposttiomiof] claim 7, wherein the herbicide is capable

of foliar applikati 3% gp ghe est|C|daI conposition of claim9, wherein
the herbicide i} tsg miendot hal | , acifluoren, di c %tnt&ve tpefeg

met hyl , set hoxyfi m—glyphosate paraquat _and tebuthlur
froma salt of pny of said herbicj des. 711, The pestﬂ?ﬁﬁg?u%ﬁ%%o §§|on of
claim1, whe Qbm rtalaar cqﬂa'nf&wwater 12. The

pesti ci dal conpos i on of n 0) is a substituted
or unsubstituted #@ Hgs5ﬁk3EthF?t5¥| ﬁﬂp%ﬁsb c%&gq)n Feget abl e oi
13. The pestoukddh, canpaddu.tmnnotoctherrfaet:yv\bezélre$im4e/e:gétaahi<e oil is

sel ect ed froﬁhtéhkbehlatB n1gatlt§9 fFanQ§i gﬁég goconut oi |
corn oil, peanut o anqgl a ol sunf omer babassu
o1 Castof BRFC Fhaszealgne, G SiFYhngreul BAY be ﬁa%dpé:ﬁ ¢ dal

cpnp05|t|on atrahghn1&Haxmhgnd/nrthetungeedbbe mndatwrsmdected fromt al
her of s The, ExABGrSRORaRLLl o \EomdlF 0851 0L HAP ) Uiig! 1o 1
R,C(0) - is a substltuted or unsu stltuted fatty acid
residue of 8 to 18 carbon atoms or those in which R,;C(O) -
is a substircuted or unsubstituted fatty acid residue of
12 to 18 carbon atoms. A fatty acid residue is a
saturated or unsaturated chain of alkyl groups attached
to a carbonyl group in which the chain of aikyl groups
corresponds to the alkyl structure cf a fatty acid. For
example, the fatty acid residue of clieic acid,
CH, (CH,},CH:CH (CH,) ,COCH, ig CH,(CH,),CH:CH(CH;},C(Q)-.

In a preferrsed embodiment, the pesticide is a
desiccant or a salt thereof. The desiccant may be
selected fxom endothall, tributyl phosphotrithiocate,
ametyryn, and paraguat, or a salt of any of these
desiccants. Desiccants such as those listed are
commercially available and often used in agriculture as
defoliants and herbicides. Suitable desiccants include
"DEF 6" (Mobay), "EVIK 80W" (Ciba-Geigy), and "GRAMOXONE
SUPERY" (ICI) products.

In one embodiment, the pesticide is a herbicide or
a salt thereof. The herbicide may be selected from any
commercially avallable herbicide such as endothall,
atrazine, wetribuzin, chlorimuron ethyl, dimethazone,
fluazifop butyl, and imazagquin, or a salt of any of
these herbicides. Suitable herbicides include Bulab®
€050 product (Buckman Laboratories), and "ATRAZINE 4L"
(DuPont), "CANOPY" (DuPont)}, "COMMAND 4EC" (FMC),
"FUSILADE 2000" (ICI), and "SCEPTER" (Cyanamid)
products.
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- 39 - the pegtifcide is endot haljl 16. A pesticidal conposition according

to any of clai 1180SER 1968t di ni ng a vegetable oil nodified by the

addi tion of the clompound of forqmyla (I). 17. A net hod %ngﬂth% }QQ t he
eC

ef fectiveness pesti cl de whijch conpBi ses appl yi ng,to.an o
target in need fhereof 3 L cide _and an anount of a'1?&#ﬂgﬁ Neli ?génula

| effective to in HoHEe ﬁé??%&Fd&F Lodigr: ¢PBLIFRELRBSLPCPHY, wherein

the conpoungestiicddeulthat mad becugest by dppayéngsitdetoned expoasd of

clalm 110 $Bzeadalad o Han, 1gscliaoTeuad:eicchal mithiunace!n oaid
u \ 1 d, | [ u

sai 6 obj ect SPLi#FgEPRLISASIAN, ey B6Y. heThdcidRcERat BanoPe HaPHh BY,

wherei n the epppgind dft tboamileapbsaddpbokeipasbEcadplank. apPheed in the

formof an 0 ' leC ri : o o] Q formul a

| and the pe§§F§?§2§§ E%@?BZ?SQECES??Q eéﬁggéggé?aérﬁ?gfﬁglg??%ﬁéed

conprising: Erom pRy gommexciadn¥ p¥atlabde berbitiderse@llalfer bici de or

desiccant; endothhlal kedgtueBenyaigeaanhyblgciosdpingtrgent; and
sethoxydim, glyphosate, paraguat, and tebuthiuron, or
may be selected from a salt of any of these herbicides.
Suitable herbicides include Des-i-cate® product (Atochem
North America) and "GRAMOXCNE SUPER" product (ICI). In
a preferred embodiment, the herbicide is endothall or a
salt thereof. The weight ratio of endothall:compound of
formula I may be from 1:2 to 2:1.

A pesticidal composition according to the invention
may further comprise water.

The fatty acid residue, R,C(0)-, of compound I of
the pesticidal composition, defined above, may be a
substituted or unsubstituted residue of a fatty acid
which occurs in a vegetable oil. The vegetable ocil may
be selected fram tall eil, palm cil, soybean oil,
cottonseed oil, coconut oil, corn oil, peanut oil,
cancla o0il, saffiower oil, sunflower oil, babassu cili,
castor oil, linseed oil, olive cil, and tung oil. In a
preferred embodiment, the vegetable cil may be selected
from tall oil, palm oil, and soybean oil.

The invention also encompasses a pesticidal
composition, defined above, in which the cocmpound of
formula I is present in a modified vegetable oil which
forms part of the
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and component (b} is present in an amount effective to
increase the solubility of component (c) in the
concentrated formulation. The modified vegetable oil
preferably comprises at least one compound of formula I,
as defined above, where R, is methyl and R, ic methyl.

In a preferred embodiment of the concantrated
pesticidal composition, the endothall or a salt thereof
is the mono(N,N-dimethylalkylamine) salt of endothall.
The mono (N, N-dimethylalkylamine) salt may be derived
from coconut oil. In another preferred embodiment of
the concentrated pesticidal composition., the modified
vegetable oil is modified palm oil and the coupling
agent is propylene glycol. In a further preferred
embodiment of the concentrated pesticidal composition,
the modified vegetable oil is modified soykbean oil and
the coupling agent is propylene glycol. In another
preferred embodiment of the concentrated pesticidal
composition, the modified vegetable oil is modified tall
oil and the coupling agent is dipropylene glycol.




22. TheRERLACEMENTISHEEDest i ci dal fornul ati on of claim20, wherein the
coupl | nagemt—Ts—= 'F stituted or unsubstituted CJerr]-Cferr] alcohol or a

subst{th tuted Clerr]-(err] glycol. 23. The concentrated
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especially vegetation, using conventional agricultural

or pesticidal spray equipment. The pesticidal
concentrated formulations may contain other additives
known in the art such as surfactants, emulsifiers,
dispersants, etc.

In a preferred embodiment, the present invention
provides a biologically effective combination cof twe
different types of chemicals, namely, (1) amide or
dialkylamide derivatives of vegmstable oils, as
exemplified by the compound of formula I, defined above,
and (2) formulations ccntaining the phytotoxicant
endothall (7-oxabicyclo({2,2,1]heptane-2,3-dicarboxylic
acid) . Vegetable oils are those oils which are derived
from various plant parts. Any vegetable cil may be used
in the present invention. Common examples of vegetablas
oils are tall (pine), corn, soybean, cottonseed, palm,
and coconut oils. Vegetable oils comprise a variety of
saturated and unsaturated fatty acides with different
carbon chain lengths and, where unsaturated, different
degrees of unsaturation (see Table I).



19. The pesticicaREEUﬁE@ENﬂlsmEEﬁ claim 18, wherein the pesticide is a
her bi ci de capabl ation. 20. The pesti ci dal
conposition of ¢ he her bi cide is sel ected from endot hal

aci fl uoren, dica sgt?pxydl m gl yphosatSsibstiswtesehaet and
t ebut hi uron, or is salt any of said et Beetenaber 1998 21,
A method of incrieasing the effectiveness of a pesticide which conprises
applying to an.QjErr—or-target—+h need thereof a pesticide and an anpunt
of a conmpound™© ormula | effective to increase the pesticidal activity of
t he pesticide, wherein the conpound of forqula | has the foll ow ng

structure: 1. A pesti#ﬂﬁ%ﬂ‘@mﬁﬁﬂhﬂﬁbh)@Bﬁbrxs*ng at lleastwagkeei n

Rlerr]is hydR%g% fﬁi %Q N3yl %oht%F%% l_C&err] al kyl
group; ogen or su st unsu ut ed
Cerr]-Cerr] alkyl group, and W IIGIIII
- 40- R3C(O) - is a suhetos utrer,)ar,pnsubstituted fatty acid resigye of
8 to 22 carbon atons; and the pesticide is a desiccant or a herbicide.
22. The net hod of cIa|n121 wherein R err] is hydrogen or a

wherein -

R, is a substituted or unsubstituted C,-C; alkyl

group;

R, is a substituted or unsubstituced C,-Cs alkyl
group; and

R,C(0} - is a substituted or unsubstituted fatty acid
residu= of 8 to 22 carbon atoms; and

the pesticide is a desiccant or a herbicide.

2. The pesticidal composition ¢f claim 1, wherel
R,C(0)~ is a substituted or unsubstituted fatty acid
residue of 8 to 18 carbon atoms, R, is a branched or
straight chain C,-C; alkyl group, and R, is a branched or
straight chain C,-C; alkyl group.

3. The pesticidal composition of claim 2, wherein
R,C(0) - is a substituted or unsubstituted fatty acid
residue of 12 to 18 carbon atcms and R, and R, are
independently selected from methyl, ethyl and propyl.

4. The pesticidal composition of claim 3, wherein R;
and R; are methyl.

5. The pesticidal cbmposition of any of claims 1 Lo 4,
wherein the pesticide is a desiccant or a salt thereof.

6. The pesticidal cowpaosgition of claim 5, wherein the
desiccant is selected from endothall, tributyl
phosphotrithicate, ametyryn, and paraquat, cr is
selected from a salt of any of said dasiccants.



branched or str | kyl group, R2 is hydrogen or a branched
- -or straight chaiin gnodp, and R3C(O) - is a substituted or
unsubstituted f tty f 12 to 18 carbon atons. 23. The
-met hod of claim?21, wherein the compound of fornmula I is re@@bﬁﬂﬁuﬁeéheet
modi fi ed vegetable oid--which'i's applied-td8said object ei7ﬁﬁn§enmﬁn1ﬁ§éﬂ

t her eof . 24 The nmet hod_of--ef-4i m 21, wherein sai d conmpound of fornula
| and said pesti ci JeherREst el dahcRmMGsifinn &f @Y At FFids Jortd &get in
need t hereof . whereidb.cHdpadt hoilofislainablicineeior @ tdad tc aMaasad-. of
formula | and the pesticide are applied in the formof an aqueous solution
whi ch conprises both the conpound of formula | and t,he pesticide.

The method of &1 ai e PeHer@idRk rOmRogitdiofe ofs 4 iy i c Mie T&dPatsihe of
foliar applicatdrpicide 1s27seIlafmte”datﬂm @nddtnabl?6 atwlaerisien t he her bi ci de

Is selected f ca LGl f.0p s\

set hoxydi m gmg@n "bq_f}},_ ‘par aqua‘t andr&tthglt h:gl}?ﬂgr%%a(\m%eé §$E%C%f.§g)pf rom a
salt of any obusatld and yimazaauin, or dg salesweshirsted sadti Sfdany
fornmul ati on ce@igaSiditierbicide®. at | east one pesticide selected froma
her bi ci de or dessi cant; (b) at |east one water-soluble coupling agent;
and (c) at |east one conpound of forrmula I: R err]
C(O-NR err] 5(-R erfle) pesticidal compositiph) ofhedeim 7, whRkedn] the

hydrogen or apaibaldidel 8% Vapubadhels 'ewned Cheplicatennl al kyl group;

10. The pesticidal composition of claim 9, wherein the
herbicide is selected from endothall, acifluoren,
dicamba, diclofop methyl, sethoxydim, glyphosate,
paraquat and tebuthiuron, or is selected fxom a salt of
any of said herbicides.

11. The pesticidal composition of claim 1, wherein the
composition further comprises water.

12. The pesticidal composition of claim 1, wherein
R,C(0)- is a substituted or unsubstituted residue of a
fatty acid which occurs in a vegetable oil.

13. The pesticidal composition of claim 12, wherein the
vegetable oil is selected from tall oil, palm oil,
soybean oil, cottonseed oil, coconut oil, cornoil,
peanut oil, canola oil, safflower oil, sunflower oil,
babassu oil, castor oil, linseed oil, olive oil apd tung
oil.

14. The pesticidal composition of claim 12, wherein the
vegetable oil is selected from tall oil, palm oll and
soybean oil.

1s. The pesticidal composition of c¢laim 1, wherein the
compound of formula I is dimethylamide of tall oil and



* -41 - quACQ%qwﬂfHEFT ydrogen or a substituted or unsubstituted
Cerr]-Cerr] kKiyl group; and Rerr]C(O- is a substituted or
unsubstituted fhtty 1% 58Pr W88dde lof 8 to 22 carbon atons, and said
conponents (a) hnfl (c) are pregertt in an anount to be pestiuikigltuie sheet
effective upon (i rom,and congonent (-bBSi s present inl ASepteroher 1998
effective to ig rease, th | tg o{ conponent (c) in said concentrated
f ormul ati on. e BY BoreRbratBAt besticidal formulation of claim 28,
wherein said conponent (b) is present in an anount effective to increase
the solubilityiel cAnpeseDéiba) sHRPasitibhONcObréthd CONLEPISAt 8Faims
pesti ci dal forfulat%gn Wit h, wat er. égh The, cqg&entrgted pest|C|%aI
formul ati on of*ctRi WP 28°RLFERERS 3 HECFTFIRTAPDh TRRIRERA Bpkh&es wat er .
31. The concemddietopest i thelatofpowad asf cfoxfiula alt) 28, wherein the
coupling agent is a substituted or unsubstituted CJerr]-Clerr] alcohol or a
substituted or_unsubstituted CJerr]-Cerr] glycol. 32. The

concentrated pestidhdBTEReA RE AEiraiing £he RELerESI9ReIR WO i ng agent
i s ethanol, prmgsnidideouthdcnecgipidas EApyane o yolobiddy ayl ene
gl ycol, or he _ conece t tici forml ation
conpri si ng: e %aﬁ gi%tc&%%%sﬁheoﬂee%%pe%tqec%e&fsée?e%g%% rad'&n%;ug\atlheor%%i de or
dessi cant ; compaund 9ffargHa vhtahfeshing cadupinearpadde; and (¢c)
a nodified vegristieiddd eiprity) ME alhd @Rt i ORKl rofeHeor mul a |
compcund of formula I and the pesticide are as defined
in any of claims I to 10 and 12 to 15.

18. The method of claim 17, wherein said compound of
formula I and said pesticide are simultaneously applied
to said object or target in need thereof.

19. The method of claim 18, wherein the compound of
formula I and the pesticide are applied in the form of
an aqueous solution which comprises both the compound of
formula I and the pesticide.

20. A concentrated pesticidal formulation comprising:
(a) at least one pesticide selected from a
herbicide or desiccant;
(b} at least one water-soluble coupling agent; and
{c) abt least one compound of formula I:

wherein i
R; is a substituted or unsubstituted C,-C; alkyl
group; '

R, is a substituted or unsubstituted C,-C; alkyl
group; and

R;C(0)- is a substituted or unsubstituted fatty acid
residue of 8 to 22 carbon atoms, wherein the compound(s)
of formula I may optionally be present in a modified
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Cerr]-Cerr]

i currr | (1) wherein Rlerr] is
- “"uqstituted Clerr]-Cerr] al kyl group;

Rlefr§y is hydrogen jorf a substituted or unsub
al kyl droSpF R4 %L&ﬁ&‘tﬁge sheet

I R3C(Q), s a substi or
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conponents (a),«.g8Rfal8h @58 ;PagaeNt] in an anmount to be pesticidally

ef fective upon dtluy ,_and_ggnpdnent (b) is present in an anount
effective to incr géé PRELISBRGBYY i ¥HEBF+ conponent (c) in said concentrated

formul ati on.

whereby said components (a) and (c) are present in an
amount to be pesticidally effective upon dilution, and
component {b) is present in an amount effective tc
increase the solubility of component (¢) in said
concentrated formulation.

21. The concerntrated pesticidal formulation of claim
28, wherein said component (b} is present in an amount
effective to increase the solubility of c¢ompeonent (¢)
upon dilution of said concentrated pesticidal
formulation with water.

22. The conceantrated pesticidal formulation of claim
20, wherein the coupling agent is a substituted or
unsubstituted C,-C, alcohol or a substituted or
unsubstituted C,-C; glycol.

23. The concentrated pesticidal formulation of claim
22, wherein the coupling agent is ethanol, propanol,
butylene glyccl, propylene glyccl, dipropylene glycel or
hexylene glycol.



