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COMPLETE SPECIFICATION

Novel method for Suppressing Insects

We, American’ CyNammp COMPANY, a
Corporation organized under the laws -of the
State of Maine,” United States of America,
of Township of Wayne, State of New Jersey,
United States of America, do hereby declare
the invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following state-
ment: —

The present invention relates to a novel
method for suppressing insect pests and pro-

tecting plants against insect attack. More par~

ticularly, the invention relates to a method
for enhancing the insecticidal activity of 0,0-

-dimethyl phosphorodithioate. of diethyl mer-

captosuccinate, hereinafter referred to as
S - (1,2 - dicarbethoxyethyl) - O,0 - dimethyl-
dithiophosphate. Still more particularly, the

_invention is concerned with methods for sup-'
pressing insects by the application of S-(1,2-

dicarbethogyethyl) - O,0 - dimethyldithio-
phosphate in substantially undiluted, distinct

-droplet form.

S - (1,2 - Dicarbethoxyethyl) - 0,0 - di-
methyldithiophosphate has been prepared and
described as an effective insecticide in Patent
Specification No. 699,522. Direct application
to a locus has been generally avoided due
both to the required use of excessively large
quantities of it and to the phytotoxic effect
of the concentrated material. Accordingly, it
has been formulated in a variety of ways
which are amenable to application with all
types of equipment. For instance, S-(1,2-di-
carbethoxyethyl) - 0,0 - dimethyldithiophos-
phate has been formulated as a dilute dust
or wettable powder. It has also been prepared
as an emulsifiable concentrate, as a flowable
emulsion or in oil-based formulations as well
as in granular, bait and paint compositions.
To maximize the suppression of insect pests,
it -has been accepted practice to form a thin
film on a surface to be protected. For this
reason, adjuvants, such as diluents, spreaders,

[Price 4s. 64.)

stickers, emulsifiers, penetrants and wetting
agents have been incorporated in formulations
to-obtain exténsive coverage on surfaces, such
as plant surfaces.

‘Ag is known, S - (1,2 - dicarbethoxyethyl)-
0,0 - dimethyldithiophosphate exhibits rela-
tively short residual activity on plant tissue.
It apparently undergoes degradation which
appears to be due to the presence of plant
enzymes. The latter tend to decarboxylate
S - (1,2 - dicarbethoxyethyl) - 0,0 - di-
methyldithiophosphate thereby rendering it
ineffective. Further, wetting agents assist in
spreading it on a plant surface to cause more
rapid degradation. If a procedure could be
developed wherein S - (1,2 - dicarbethoxy-
ethyl) - 0,0 - dimethyldithiophosphate could
be applied directly to a surface without dilut-
ing its insecticidal effect while increasing its
residual activity, such would meet a long-
felt need in the art.

According to the present invention there
is provided a method for suppressing insects
and protecting plants against insect attack,
which comprises applying to an area subject
to insect infestation technical S-(1,2-dicarb-
ethoxyethyl) - 0,0 - dimethyldithiophosphate
in its substantially undiluted, adjuvant free
form as discrete droplets, whereby it remains
as droplets without wetting or penetrating the
surface area. : :

It has been surprisingly found that technical
S - (1,2 - dicarbetho: y) - 0,0 - di-
methyldithiophosphate which is undiluted and
adjuvant free, can be applied to an area to be
protected against insects at a preferred rate
from 2 to 32 ounces per acre in the form
of e finely divided distinct droplets whereby
successful suppression of a large variety of
insects and enhancedfresidual activity on a
plant environment are readily achieved. It
is apparent that, in the use of S-(1,2-dicarb-
ethoxyethyl - 0,0
phate remaining in droplet form without wet-
ting or penetrating an applied surface, there

- dimethyldithiophos- -
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green cloverworminfestation. The treated treated with the undil uted,

adj uvant free pro- areas were found to average 8.8 worns per
duct were not damaged. Leaves taken on the sweep of a net
while the untreated areas fourth day after treatnent and placed in Petri
35, averaged 37.7 worns. di shes with third instar
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complete kill of adult cereal leaf beetles noted.
In addition, substantial kills of ground beetles,
lady beetles, wasps, flies and ants were ob-
served.
ExamMPLE 3 .
The procedure of Example 2 was repeated
in every detail except that 16 ounces of
S - (1,2 - dicarbethoxyethyl) - 0,0 - di-
methyldithiophosphate in one gallon of water
was ‘applied in lieu of the undiluted, adjuvant
free S - (1,2 - di hel) - 0,0 - di-
methyldithiophosphate, no kill and, therefore,

" no suppression of the cereal leaf beetles were

20

25

30

35

observed.

In this example, the 16 ounces of S~(1,2-
dicarbethoxyethyl) - O,0 - dimethyldithio-
phosphate (diluted in water) was in the form
of a 579, emulsifiable concentrate,

. ExAMPLE 4

This example illustrates the suppression of
mosquitoes -in salt marshes.

Mosquito suppression with undiluted, adja-
vaat free S - (1,2 - dicarbethoxyethyl)-
0,0 - dimethyldithiophosphate was obtained
at rates of approximately 2.6 to 4.5 ounces
per acre. However, prior to treatment, in
festation of the area was determined by per-
sons who ‘entered the marshes and recorded
the number of bites per minute they received.
Average bites per minute amounted to 75.
The marshes were then sprayed from the
air, at an elevation of 125 feet above ground
level, with the undiluted, adjuvant free S-(1,2-
dicarbethoxyethyl) - 0,0 - dimethyldithio-
phosphate at the rates heretofore indicated.
Mass median diameter of the droplets was
measured between 25 and 100 microns.
Twelve hours after treatment the area ‘'was
again entered and the number of mosquito
bites - received determined.: At this time it
was found possible to remain in one area
for as long as seven minutes befote a single

mosquito bite was received. Suppression of

- di net hyl di t hi o-

taken to the | aboratory,
and daily analyzed for t

are tabul ated bel ow and fromthese it can
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When it was determ ned that

egraded to about 12-1/2 5 - onl y 12-1/12p§rts per
‘Mhe_&9§2§he undi | ut ed, adj u-

attained in the following mannmer:
Undiluted, adjuvant free S-(1,2-dicarb-
ethoxyethyl) - 0,0 . dimethyldithiophosphate
is applied to infested areas of nearly mature
cotton by spraying from the air with the
undiluted, adjuvant free S - (1,2 - dicarb-

- ethoxyethyl) - 0,0 - dimethyldithiophosphate

in the form of finely divided droplets at
several different rates of application. To deter-

mine effective suppression, O,0-dimethyl
O - p - nitrophenyl phosphorodithioate

(Standard A) and O,0-dimethyl s-[4-oxo-
1,2,3 - benzotriazin - 3(4H) - yl methyl]
phosphorodithioate (Standard B) were em-
ployed as standards at rates known to be
effective in suppressing the cotton boll weevil.
These products were applied as emulsifiable
concentrates in 3 gallons of water in accord-
ance with conventional practice. -

Prior to the application of either the pre-
sent material or the controls, the test plots
were examined and the percentage of weevil
infested squares determined and recorded.
Thereafter, the plots were sprayed at eleva-
tions of 35 feet for § - (1,2 - dicarbethoxy-
ethyl) - 0,0 - dimethyldithiophosphate and
at crop level, usually from 8 to 10 feet, for
the emulsifiable concentrates which were em-
ployed as the standards. Subsequent treat-
ments were applied on-a 4 to 5 day schedule
and counts were made generally four days
after treatment. Spraying of the emulsifiable
concentrates in water at crop level is necessi-
tated by the fact that water emulsions readily
evaporate and result in ineffective application
of the insecticide. It has been observed that
this is the situation regardless of the particular
insecticide employed. It has been further ob-
served that no wetting or penetrating of the
foliage occurs employing undiluted, adjuvant
free S - (1,2 - dicarbethoxyethyl) - O,0-
dimethyldithiophosphate.

The results of the comparative tests are

collated in Table II below.

be seen that the product
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EXAMPLE

0,0 - - dimethyldithioph aé KB 5]
from an airplane over pasturc lan in ch
60 head of cattle and 13 calves were _g_rgzing.

"~ The S - (L2 - dicarbethoxyethyl) - 0,0-

10
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dimethyldithiophosphate was applied as finely
divided droplets of undiluted, adjuvant free
material at the rate of 8 ounces per acre

at an elevation of between 25 and 35 feet-

and at 75-foot swath widths. Prior to treat-
ment it was determined that approximately
250 horn flies and 7 face flies per animal
were present. - From 2 to 55 hours after

_application 0 the pasture and animals, com-

‘plete. suppression. of both horn flies and face

fiies . was: achieved. Seven days after treat-
ment only 5 to 25 horn flies were in evidence.

" EXAMPLE 8

Sﬁppiession:-'of green cloverworm in field . i

beans is illustrated by the following test
wherein 9 fluid ounces of undiluted, adjuvant
free S-- (1,2 - dicarbethoxyethyl). - O,0-
dimet_hyldit}ﬁo'phosphate ‘was applied as finely
divided droplets from an .airplane flying at

" ani-elevation of approximately 35 feet. Four"
30"

days after application the : treated. areas and
adjacent untreated areas were examined for
green . cloyerworm infestation. The treated
areas were found to average 8.8 worms per

~ sweep of a net while the untreated arcas

35

40

averaged 37.7 worms.

PO _ BXAMPLE 9

~ ‘Enhanced activity anid extended residual life
of $- (1,2 - .dic_:arbethoxy_fethyl)._-:-o,o - di-
fnethyldithiophosphate.. is _ illustrated by the
following laboratory ‘tests wherein substantially

- imndiluted S - (1,2 - d_icatb'emoxyethy‘l)-. 0,0-

d_.ii_m".th_yldi'chiophosph_at_eT is found to be mark-
edly superior to convertional formulations of

mmﬁg@g%*ﬁ;mms ol
were Sprayc

Undiluted S \
0,0 ~ dimethjidizhibphaaphte s 2

with the undiluted bfofuct b
ing 4 mass median diameter between 25 and
150 microns and either S - (1,2 - dicarbeth-
oxyethyl) - 0,0 - dimethyldithiophosphate as
a 579 emulsifiable concentrate diluted with
sufficient water to obtain 2 4.75%, product,
or technical S - (1,2 - dicarbethoxye yh-
0,0 - dimethyl ithiophosphate diluted with

either an aromatic solvent or triethyl phos-

phate to obtain a 6%, product, the ‘products
being applied at sufficient levels to produce

2,5, 5.0 or 10 milligrams of actual S-(1,2-
,dicarbethoxyethyl) - 00 - dimethyldithio-

phosphate per square foot. The sprayed plants.
were then placed in constant temperature a

that leaves placed in the Petri dishes with
the armyworm larvae. 2 days after treatment
with the emulsifiable concentrate were ravaged,
for instance, by the larvae, but the leaves

treated with the undiluted, adjuvant free pro- .
duct were not damaged. Leaves taken on the

fourth day after treatment and placed in Petri
dishes with third instar southern armyworm
larvae produced even more dramatic results.
Such results appeat in Table III below. It
can be seen that poor of 1o suppression (i.e.,
o/ undamaged leaf area) was: achieved with
the emulsifiable concentrate at- 2.5, 5.0 or 10
milligrams per square foot of product, whereas
substantially ~ complete )
achieved with the undiluted product at even
the lowest rate, 2.5 milligrams per square foot.

" —
ae- dicarbethoxyethyl)-

suppression  was .
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10 tially inits undiluted, adjuvant free form the S- (1,2 -

di car bet hoxyethyl) - O 0O - di- O course, any grade of S -
di carb-_ nethyl dithi ophosphate is applied to said sur-

et hoxyethyl) - O O - dinethyldithi ophosphate face area at a rate of from2 !
ounces to about can be enployed and tolerated he e+.n pro- 16
ounces per acre. vided that inpurities’i ncLﬁngéj’d‘ ign ele-

3. A nmethod according to claim 1 or 3, 35 V\ﬁat ever nature . .
whi ch may be pre- whlch---corrprlses apply; xﬂph«éts sent, do .

not reduce tlf siskd '

i ncrease the mtstweﬂgcon&@d;&mﬂ Q»stheiab&rherysws t&mma&deié&sdl%(bf%Sanalyses =
di car bet hoxyeanld be?h malth@eﬂordlemdnqeldﬁf(m-o péro Sabulated Aelovd andrgtolmothese Gic @and i lng..rt 0
oxye .

claim 1 for: a %waas n%gfﬁgﬁlga%g gf% applied as an emulsi-
oﬁ f %Q

hos ha ded to about 12-1/2
suppr essi ng Enﬁ};qgtjl d erP whetiit the undiluted, adi{l
agai nst i nsec&caaieﬂz&q&hyl)su Dantduﬂeﬂ{y;dnﬁs- heiefre- product digraded td\EWehtidllk th

to

theCLAI M
| S: - phosphate remained ofy cthe leaves,Janglysis bsaphe levelt in abpusf e daymce
protecti ng

(1,2 -

)i

t he
1. A nethod for suppressing insects and Exanpl es.

pl ants agai nst insect attack, which Tase IV

1, 097, 825 pplied unditut TABLE V
Low Vol ume Concent r%-,% ﬂ% ‘ﬁoy PR Aeri ah,uﬁﬁsg% (ﬁgﬁc{«eat
1200 acres (i.e., O_S_m-l—e—l-n—w-d-t-h—a-n-d 3 —5—Htes—-n—tengthy.
: Parts per _nullion Hours Parts per million Hours
190 0 220 0
96 24 140 28
38 48 120 56
16 96 69 - 109
Approx. 12.5 220
* §~(1,2-dicarbethoxyethyl)-0,0-dimethyldithiophosphate.
Advantageously, there is a substantial sav- attributable to mixing, transportation, and ?
ing to be had in applying undiluted, adjuvant ' storage. A comparison between the application g
free S - (1,2 - dxcarbethoxyethyl) - 0,0- of undiluted, adjuvant free product and the 25 3
dimethyldithiophosphate under most condl- conventional application of the product at o
20 tions existing in the field. Marked savings rates which will produce equivalent .insect =
result from the elimination of solvents, carriers suppression is summarized in Table
and other diluents as well as in avoiding cost V below.



Appl i cation

Free Product* of Product*

Conventional - - -

Appl i cation rat é_/-’-‘a_c;_ rj_'_e;_.. _'

8 fT. "0z "12.5 to 20:4
fl. oz. product* _
in 3 g&l'. bf water Effective swath
f eet ‘,T.ZI‘Q".P 35 feet a * Speed . o _
100 &ri s 100 nph . . Load carried per,trip
75 o AS—t_* %135 gpaLLan 1,097,825 Total Tipe
Treatnent (in mnutes) 166 666 .

TasLe V round trip (in mnutes)

Feryying Time: 6 mles
g

. . ng ?Iolume Concentrate Vs,
(I n m nut €s)200 acres (i.e., 0.5 mile in width and 3 5§ni1es in length).

Loading Tinme (in m nutes)
Ferry di stance,

'mﬁon;ggggiggqup%%ur ning Tine

116
i Ugdi Conventionalg nj | es
round trip l&d‘hﬁjw aqn‘tles Anphoatin
Free Product* of Product*
Application rate/acre 8 fl. oz. 12.5 t0 20.4
fl. oz. product*
in 3 gal. of water
Effective swath 100 feet 35 feet
Speed 100 mph 100 mph
Load carried per trip 75 gallons 135 gallons
Total Time Required for '
Treatment (in minutes) 166 666
Ferrying Time: 6 miles
round trip (in minutes) 4 97
Spraying and Turning Time
(in minutes) 159 . 453
Loading Time (in minutes) 3 116
Ferry distance, round trip 6 miles 6 miles
Trips required 1 7
Acres treated per load 1200 - 45
Acres treated per hour - - 432 108

* 8~(1,2-dicarbethoxyethyl)-0,0-dimethyldithiophosphate.

From the data presented above, it is critical
in the practice of the invention to utilize
distinct droplets of S - (1,2 - dicarbethoxy-

53 ethyl) - 0,0 - dimethyldithiophosphate which
remain as such on an applied surface without
wetting or penetrating the same. As described
herein, S - (1,2 - dicarbethoxyethyl) - O,0-
dimethyldithiophosphate is employed substan-

10 dally in its undiluted, adjuvant free form.
Of course, any grade of S - (1,2 - dicarb-
ethoxyethyl) - 0,0 - dimethyldithiophosphate

.can be employed and tolerated herein, pro-
vided that impurities including foreign ele-

15 ments of whatever nature which may be pre-

reduce %ent, do not deduee the surface temsion or
increase the wetting properties of the S-(1,2-
dicarbethoxyethyl) - O,0- dimethyldithiophos-
phate as applied and contemplated.

20 WHAT WE CLAIM IS:—
1. A method for suppressing insects and
protecting plants against insect attack, which

comprises applying to an area subject to insect
infestation technical S - (1,2 - dicarbethoxy-
ethyl) - O,0 . dimethyldithiophosphate in
its substantially undiluted, adjuvant free form
as discrete droplets, whereby it remains as
droplets without wetting or penetrating the
surface area.

2. A method according to claim 1, wherein
the S - (1,2 - dicarbethoxyethyl) - 0,0 - di-
methyldithiophosphate is applied to said sur-
face area at a rate of from 2 ounces to about
16 ounces per acre.

3. A method according to claim 1 or 2,
which. - comprises applying discrete droplets
having a mass median diameter between 25
and 150 microns.

4. A method according to claim 1 for
suppressing insects and protecting plants
against insect attack, substantially as herein-
before described with reference to the
Examples,

R
o st
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equi red for

35




Trips required 1
Acres treated per |oad 1200
Acres treated per hour 432

27
45
108

* S (I;2-di car bet hoxyet hyl) - O O di net hyl di t hi ophosphate.

dat.a present [e/d.»above it is critical

to i nsect

technical S 2

di_car bet hoxy\ yl) -
O 0 -

adj uvant f ree for m

di scret euelropl ets,

di car bet hoxy-

whereby ‘it renai

- di rrerila%lggt hi ophosphate in

LBIZSY

di sti nct droplets of S -
25

same. As described diapk@he Whicdiie WEbidvaBoAl ARRNSIHAbitReE t he

herein, S -
claim.1l, wherein 10
(1,2 - dlcarbethoxyethyl) -
(1 2 - dicarb-
et hoxyet hyl) -
ounces -t o about can be enpl oyed
ounces per acre. vi ded t hat
A met hod accor di ng Bfiectied awath 1 or 2,
whi ch may be pre-
reduce the surface nsi on or
rease the wetti rtg)acpb@mrﬂef&@ of the
arbethoxyethyl)
im 1 for
cts and protectlng plan

O 0 -

di Free Product*

O O di net hyl di t hi ophos-
‘m{ ed and ggnt enpl at edg,

(1, 2 120diacesr (bt D xile inwilith and ©7Omilessinl lehgtt)e ar ea.
di et hyI di t hi ophosphate is enpl oyed subst
tially inits u

ifgﬁlﬁﬂ’éd ’:
S8, pro-

and tol erat

olpl ets sent,

F5(ghljods and 13HghileAsCr ons.

4. A method according to
suppr essi ng

agal nst insect att afckying Ubsd: Snhiesl I y ‘as her ei n-

round trip (in minutes) 4 97
Spraying and Turning Time

(in minutes) 159 453
Loading Time (in minutes) 3 ) 116
Ferry distance, round trip 6 miles 6 miles
Trips required 1 : 27
Acres treated per load 1200 45
Acres treated per hour 432 108

* §8-(1,2-dicarbethoxyethyl)-0,0-dimethyldithiophosphate.

From the data presented above, it is critical
in the practice of the invention to utilize
distinct droplets of S - (1,2 - dicarbethoxy-

5 ethyl) - 0,0 - dimethyldithiophosphate which
remain as such on an applied surface without
wetting or penetrating the same. As described
herein, S - (1,2 - dicarbethoxyethyl) - O,0-
dlmethyldlthwphosphate is employed substan-

tially in its undiluted, adjuvant free form.
Of course, any grade of S - 1,2 - dicarb-
ethoxyethyl) - 0,0 - dlmethyldltluophosphate
can be employed and tolerated herein, pro-
vided that impurities including foreign ele-
ments of whatever nature which may be pre-
sent, do not deduce the surface tension or
increase the wetting properties of the S-(1,2-
dicarbethoxyethyl) - 0,0~ dimethyldithiophos-
phate as applied and contemplated.

WHAT WE CLAIM IS:—
1. A method for suppressing insects and
protecting plants against insect attack, which

10

15
reduce

20

comprises applying to an area subject to insect
infestation technical S - (1,2 . dicarbethoxy-
ethyl) - 0,0 - dimethyldithiophosphate in
its substantlally undiluted, adjuvant free form
as discrete droplets, whereby it remains as
droplets without wetting or penetrating the
surface area.

2. A method according to claim 1, wherein
the S - (1,2 - dlcarbethoxyethyl) 00 di-
methyldithiophosphate is applied to said sur-
face area at a rate of from 2 ounces to about
16 ounces per acre.

3. A method according to claim 1 or 2,
which comprises applying discrete droplets
having a mass median diameter between 25
and 150 microns.

4. A method according to claim 1 for
suppressing insects and protecting plants
against insect attack, substantially as herein-
before described with reference to the
Examples,
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From T he-
conprises applying to an area subject
i\n the practice of the |nvent|on to utilize infestatio
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5 get hyl )
renmai n as such on an applied surface vmthout
' wetting or penetrating the

h?d according to
%ﬁgﬁﬁfree form
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20 VWHAT W CLAIM IS - before described wth

reference to the 1. A nmethod for suppressing insects and

Exanpl es. pr ot ectl ng plants agai nst insect attack, which 10
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