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This invention relates to insecticidal SPray me-
terials and more particularly to new and im-

. proved insecticidal compoundag.

Many insecticidel compounds have keen dis-

5 solved or suspended in water and ofl-in-water
emulsions and similar lquid media and the re-
sulting solutions, suspensions and emulsions
have been employed as insecticidal sprays.
These various spray materials have met with

18 varying degrees of success but none have proved
to be entirely satisfactory for our purposes,

An object of the present invention is to provide
new insecticidal spray meterisls. A further ob-
Ject is to provide Insecticidal spray materials

15 comprising squeous liquids having incorporated
therein acid salts of organic lead compounds as
the mein Insecticidal ingredients. Another cob-
ject is to provide a method for controlling in-
sects. Other objects are to provide new coOmpo-
sitions of matter and. to advance the art. Still
other objects will appear hereinafter. ,

These objects may be accomplished In accord-
ance with. our invention which comprises incor-
porating, in aqueous lquids to be employed as
Insecticidal spray materials, acid salts of organic
lead compounds having the formule:

RmPbXn

wherein R represents ‘an unsubstituted hydro-
30 earbon radical, m represents at least 2, n repre~
sents at least I, and m plus n equals 4. The most
effective compounds of this type are those in
which m represents 3. Therefore the compounds
which we prefer may be more specifically repre-
" sented by the formula:

RsPbX

wherein R represents an unsubstituted hydro-

‘carbon radical and X represents an aeid radical,
40 The term “unsubstituted hydrocarbon radical”
as employed herein includes radicels such as
methyl, ethyl, propyl, butyl, phenyl, tolyl, naph-
thyl and benzyl radicals. In other words, ‘“un-
substituted hydrocarbon radical” means g radi-
cal consisting solely of carbon and hydroger.

The term “acid” as employed herein is to be
understood to have its commonly accepied mean-
ing and not to include compounds such as phenol
which have acidic properties under some condi-
tions and are sometimes termed acids.
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The most effective compounds of owr cl:a gre

the compounds in which X in the formu®

R:PbX
represents g thiccyanic acid radical. Of these, U
triethyl lead thiocyanate and triphenyl lead thio-
‘cyanate are preferred. Among the other com-
pounds which we have found to be particularly
satisfactory for our purpose are triethy! lead
oleate, triphenyi lead oleate, triethyl lead stea- 10
rate, triethyl lead resinate, triethyl lead nitrate,
triethyl lead formate, triethyl lead aceto thio-
cyanate, triethyl lead dithlocarbamate, triethyl
lead thioglycolate, triethyl lead cyanide, and tri-
ethyl lead thiosulphate. . .

In order to more clearly fllustrate our inven-
tion and the preférred modes of carrylng the
same into effect and the advantageous results to
be obtained thereby, the following examples are
glven: ‘ 20
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E’:mmplg b4

Triethyl lead oleate was dissolved in diethyl
ammonium oleate to make & 20% solution of
triethyl lead oleate. This solution was employed g5
&t the rate of 0.10% in soft water to 8pray chrys-
anthemum plants Infested with black _aphis,
More than 85% of the aphis were killed within
24 hours and no injury was caused to the plants.

' Ezampie 2 ] e

When triphenyl lead oleate was substituted for
the triethyl lead of Example 1, the composition
and method being otherwise the same, essential-
ly the same results were obtained, 36

Bzample 3

4&n oll emulsion contalning 3% of triethyl lead
oleate was diluted with water to form an emul- 4
sion containing one part of the oil emulsion to °Y
200 parts of weter. This diluted emulsion wes
sprayed on a viburnum plant infested with
brown aphids. Approximately 85% of the aphids
were killed and no injury was caused to ‘the 5
plant. -

Ezample 4

One part of an oil emulsion, containing 5%
diethyl lead dioleate, was diluted with 150 parts
of water and sprayed on chrysenthemum plants 50
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. with 1000 parts of water,

infested with biack aphis. This killed approxi-
mately 26% of the aphis and caused no injury

to the plani,
Example §

One part of diethyl smmonium oleate, con-
talning 20% triethyl lead stearate, was diluted
with 1000 parts of water. Upon being sprayed
on chrysanthemum plants, this material killed
over 969 of the black aphids thereon but slightly
burned the plants. :

Example 6

" One part of & solution of 20% triethyl lead
resinete in diethyl ammonium oleate was diluted
This diluted solution

. xilled spproximately 96% of black chrysanthe-
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mum sphis and caused no injury to the plants.
Exemplie 7

One part of & mixture of the sodium salt of
sulfonated fish oil and the triethyl lead salt of
sulfonated fish oil was diluted with 500 parts of
water. This material contained the equivalent
of one part of teiraethyl lead in 5000 parts of
meterial, When this material was sprayed on
aphid infested chrysanthemum plants, more
then 85% of the aphids were killed without
causing any injury to the plents.

Ezainple 8

. One part of triethyl lead nitrate was diluted
with 4000 psrts of water containing 0.1% of di-
ethyl ammoniuzn oleate as o wetting agent. Upon
spraying chrysanthemum piants with this diluted
material, 87% of the black aphids were killed.

Erample 9

One pert of diethyl ammonium oleate, con-
taining 20% triethyl lead thiocyanate in solu-
tion, was diluted with 2000 parts of soft water.
This meterial killed more than 97% of the
chryssnthemuin  ephids upon being sprayed
thereon. . ‘

Examuple 10

One part of triethyl lead formate was diluted
with 5000 perts of water containing 0.1% of
diethyl ammonium oleate employed as a spread-
ing sgent. This material killed approximately
989 of black aphis of chrysanthemum,

Example 11

Triethyl lead aceto thiocyanate was dissolved
in diethyl ammonium oleate and this solution
was diluted with water; the proportions being
such that, in the final material, there was one
part of the lead compound for every 15,000
parts of water and one part of amine soap to
every 1000 parts of water. When this material
was employed as 8 spray, it killed approximately
20% of black chrysanthemum aphis in 24 hours.

Example 12

One part of triethyl lead dithiocarbamete was
suspended in 5000 parts of water, employing 10
parts of diethyl ammonium oleate as an emulsi-
der and spreading agent. This spray material
killed more then 98% of black chrysanthemum
aphis in 24 hours.

Ezample 13

One part of triethyl lead thioglycolate was di-
juted with 5000 parts of water containing 0.1%

2,044,084

of sulphonated cod oil as a spreader. This ma-
terial killed approximately 956% of black chrys-
anthemum aphis in 24 hours.

Ezxample 14

One part of triethyl lead cyanide was diluted
with 5000 parts of water contazining 0.1% of
diethyl ammonium ocleate as a spreader. This
materisl killed more than 90% of green potato
aphis but slightly burned the foliage.

Example 15

One pert of triethyl lead thiosulfate was di-
luted with 4000. parts of water containing 0.1%
of diethyl ammonium oleate as a spreader. This
material, on being sprayed on potatoes infested
with green aphids, killed more than 90% of the
aphids. ‘
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 Ezample 16

One part of en oil emulsion contalning 1.6%
tricthyl lead oleate was diluted with 60 parts of
water and spreyed on lemons infested with red
scale. More than 90% of the sdult scale insects
were killed. 25

. Ezxample 17

One part of a miscible oil containing 2.5% of
triethyl lead oleate when diluted with 50 parts
of water and sprayed on the pupae of the codling gp
moth, killed approximately 80% of the pupae.

While the above examples illustrate the re-
sults to be obtained with some of our compounds
it is to be understood that such examples are il-
lustrative only and meny other examples could ge
be glven without, however, serving any useful
purpose, as the above examples represent the
results to be obtained with the various members
of our cless. Accordingly, other compounds
within our class which may be employed efiec-
tively for our purpose are more generally indi-
cated hereinafter.

. It will be found that results similar to those
shown in the examples will be obtained if other
hydrocarbon radieals such as methyl, propyl,
butyl, tolyl, benzyl, naphthyl and the like are
substituted for the ethyl and phenyl radicals.
Also, compounds, in which m and n of our for-
mule RmPbXn represent the integer 2, will
be found to be effective. Furthermore, X in our
formuls may represent other organic or Inor-
ganic acid radicals, than oleic, stearic, resinic,
sulfonated fish oil, nitric, thiocyanic, formic,
aceto thiocyanie, dithiocerbamic, thioglycollc,
cyenic and thiosulfuric. Some of these other
acid radicals are those of palmitic, butyric,
acetic, lactic, tannic, abietic, arsenic, fluosilicic,
other dithiocarbamic . gcids, sulfuric, hydro-
chloric, hydrobromic and like acids. Other -
radicals may be introduced into the acid part g
of the compounds to render the compounds more
stable and less volatile. Such radicals may be
represented by the acyl radicals such as acetyl
as in aceto cyenic acid. The trihydrocarbon
lead salts of these various acids will, in the g5
majority of cases, be found to be materially more
effective than other salts of these acids which
have heretofore been employed for this purpose.
This characteristic of our compound is particu-
larly apparent in the triethyl and triphenyl lead ;¢
thiocyanates and dithiocarbamates which are
materially more effective than other thiocyanates
and dithiocarbamsates heretofore employed.

The organic lead sulfonates have also been
found to have insecticidal properties and also 75
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are generally good dispersing and wetting agents.
For example, the triethyl lead sulfonates: and
triphenyl lead sulfonetes, prepared from sulfo-
nated oils such as animal, yegetable, and mineral
oils, have contact insecticidal properties and are
good dispersing and wetting agents. Likewise,
the triethyl lead or triphenyl lead and related
salts of sulfonated compounds, such as lauryl

sulfonate, sulfonated glycerol ahbletate, isopropyl

sulfonic acid, isopropyl naphthalene sulfonic
acld, sulfonated higher alcohols comprising

mixed fractions of straight and side chain types, -

and other similar sulfonated compounds which
have been employed as detergents or wetting
agents, combine the properties of dispersing and
wetting agents with effective insecticidal prop-
ertles. These organic lead compounds of sul-
fonated olls and the like are generally less effec-
tive Insecticides than the other compounds of

‘our invention but have the advantage of being
' complete within themselves and may be readily

dispersed in water without the addition of other
wetting agents, Their solutions will readily
spread and wet the leaves and the insects. :

Other specific compounds within our class,
which may be mentioned, are triethyl lead chlo-
ride, triethyl legd thiocyano oleate, triethyl lead
sulfide, diphenyl lead dibromide, dimethyl lead
dichloride, diethyl lead sulfate, dicyclohexyl lead
dichloride and triphenyl lead chloride. :

Some of our compounds are readily soluble in
water and may be employed in a straight water
solution. Other compounds of our invention are

soluble in ofl. These compounds are particularly B

adapted for use in ofl-in-water emulsions:. Other
compounds af our.invention are relatively insolu-
ble in water and ofl but are soluble in amine soaps

~which are good dispersing and wetting agents.
40

Such compounds may be first dissolved in the
amine soeps and such solutions may be incor-
porated in water or in oil-in-water emulsions.
Other compounds of our invention are insoluble in

- water, oil and the amine soaps. These last com-

pounds may be suspended in water or ofl-in-water
emulsions in finely divided form or may be dis-
solved in other solvents and then Incorporated in
the water or oil emulsions and the like, provided
that care is taken to employ a solvent which is
non-injurious to the plant to which the spray is

‘to be applied.

The relatively insoluble compounds wili gen-
erally be found to fall within the class represented
by the formula RmPbXn, wherein hoth m and n
represent the integer 2. The compounds falling
within the formula RiPbX will generally be found
to be the most effective and the most soluble and
will generally be preferred.

In general, the compounds of our invention are
old and well known chemical compounds and the

- methods of making them are also well known and

are described in the literature.

‘While we have disclosed specific embodiments
of our invention, it will be readily apparent to
those skilled in the art that many variations and
modifications may be made therein and the pro-
portions employed without departing from the
spirit of our inyention. Accordingly, the scope
of our invention is to be limited solely by the
appended claims, construed as broadly. as is per-

+ missible in view iof the prior art.

We claim:

3

1. An insecticidal spray material cbmprlsing an
aqueous liquid having incorporated therein a com-
pound of the type:

RmPbXn

wherein R represents an unsubstituted hydrocar-
bon radical, X represents an acld radical, m rep-
resents at least 2, n represents at least 1, and m
plus n equals 4. .

2. An Insecticidal spray material comprising an.

aqueous liquid having incorporated therein a com-
pound of the type . .
R;PbX

wherein R represents an unsubstituted hydrocar-

-bon radical and X represents an acld radical.

3. An insecticidal spray material comprising
water having incorporated therein an amine soap
and & compound of the type: .

RmPbXn

wherein R represents an unsubstituted hydrocar-
bon radical, X represents an acid radical, m rep-
resents at least 2, n represents at least l,andm
plus n equals 4.

. 4. An insecticidal spray material comprising an
oil in water emulsion having incorporated therein
& compound of the type:

RmPbXn

wherein R represents an unsubstituted hydro-
carbon radical, X represents an acid radical, m
represents at least 2, n represents at least 1, and
m plus n equals 4. .

5. An Insecticidal spray material comprising an
aqueous liquid having incorporated therein g com-
pound of the type: ‘

RmPbXn

wherein R represents an unsubstituted hydro-
carbon radical, X represents an oleic acid radical,
m represents at least 2, n represents at least 1,
and m plus n equals 4.

6. An insecticidal spray material comprising |

an aqueous Hquid having Incorporated therein &
compound of the type: =~ -

: RsPbX

wherein R represents an unsubstituted hydro-
carbon radical and X represents an olelc acid
radical, )

7. The method of exterminating insects which
comprises spraying the insects with an aqueous
liquid having incorporated therein a compound of
the type: )

RmPbXn

wherein R represents an unsubstituted hydrocar-
bon radical, X represents an acid radical, m rep-
resents at least 2, n represents at least 1, and m
plus 7 equals 4.

8. The method of exterminating insects which
comprises spraying the insects with an aqueous
liquid having incorporated therein a compound
of the type: ’

RaPbX

wherein R represents an unsubstituted h&drocarQ
bon radical and X represents an acid radical,

WILLIAM 8. CALCOTT.
WENDELL H. TISDALE.
ALBERT L. FLENNER. _
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