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This Invention relates to insecticides and is di-
rected more particularly to insecticides of the
character disclosed in my co-pending applica-
tlon Serial No. 157,063, filed August 2, 1937, of
which this application is a division.

In the course of the exploration and examina-
tion of new insecticides, there was made the sur-
prising discovery, that in general the insecticid-
ing effect 1s very considerably increased, by add-
ing to one or more insecticiding substances small
quantities of one or more other insectliciding sub-
stances. As a remarkable matter of fact it has
been found, that generally additions of a few per
cent of an insecticlding substanee—often only
0.5 %—are sufficient to increase the efficacy of an-
other insecticiding substance very considerably.
In many cases the efficacy has even bheen mul-
tiplied.

Examples

1. A composition of 95% of Paradichlorben-
zene and 5% of Hexachlorethane will kill moth-
worms within 6 hours, whereas pure Paradichlor-
benzene, employed under quite the same condi-
tions, will kill them only after 72-92 hours. By
the addition of only 5% of Hexachlorethane, the
efficacy of which on moth-worms is far inferior
to that of Paradichlorbenzene, the Insecticiding
efficacy of the latter has been multiplied.

2. One part of an insecticide of a specially
great efficacy product “P” is mixed up with 99
parts of Paradichlorbenzene. This composition
will kill the moth-worms after 4-5 hours, where-
as pure Paradichlorbenzene, under Just the same
conditions, will kill them only after 72-92 hours,
and the product “P” after 9 hours. By the addi-
tion of 1% of the insecticide “P" the efficacy of
Paradichlorbenzene has become almost 20 times
stronger. (Product “P"” is Parachlorobromo-
benzene.)

3. On examining the efficacy of a composifion
of 989% of Hexachlorethane and 2% of an insec-
ticide “M" on moths (butterflies), it was found
that these butterflies were killed after 1%4-2
hours. Hexachlorethane itself will kill the moths
(butterflles) under the same conditions only after
24 hours, whereas the product “M” kills them
after 1%; hour. Thus, the effect obtalned by the
addition of 29 of the insecticide “M” means in
this case a reduction of the necessary time to kill
the moths to about one tenth of the time, which
is necessary when using Hexachlorethane only.
(Product “M" is Acetonechloroform.)

4. It Is surprising that a composition of 10%
of the product “M” and 90% of Paradichlorben-
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zene killed moth-worms after 6 hours, whereas
Paradichlorbenzene usually kills them only after
72-92 hours. In this case, by the addition of 10%
of the product “M”, the insecticiding efficacy of
the Paradichlorbenzene has been more than
decupled. .

5. On examining the efficacy of a composition
of 1.5% of the product “M" and 98.5% of Paradi-
chlorhenzene on moths (butterflles), it was
found, that the moths were killed after 30 min-
utes instead of 4 hours, which means that the
eficacy of Paradichlorbenzene has been more
than octupled.

6. By the addition of 5% of the product “M"
to 95% of Hexachlorethane the insecticiding ef-
ficacy of the latter on moth-worms has been mul-
tiplied. The results of three experiments made
in a correct manner and under quite the same
conditions with four moth-worms each, have in
all these cases shown, that this composition re-
quires only 20 hours to kill the moth-worms,
whereas Hexachlorethane itself kills them only
in the course of a fortnight.

7. Three experiments made with a composition
of 2% of Thymol and 98% Paradichlorbenzene
have in all cases given the result, that the moth-
worimns were killed after 16-20 hours instead of 72—
92 hours, which 1Is the case when using Paradi-
chlorbenzene only, This means a triplication
and more of the orlginal efficacy of Paradichlor-
benzene,

8. A composition of 0.75% of Thymol, 0.75%
of the product “M” and 98.5% of Paradichlor-
benzene killed moths (butterflies) after 1.5 hour
only, whereas Paradichlorbenzene kills them after
4 hours. This fact has been proved by three ex-
periments,

9. Bix experiments with 4 moths (butterflies)
each and a composition of 1% of the product
“P,” 1% of the product “M” and 98% of Para-
dichlorbenezne gave the following result: the
moths were killed after one hour instead of 4
hours, which is the case when using pure Para-
dichlorbenzene.

10. Experiments with a composition of 1% of
the product “P,” 1% of the product “M” and
98% of Paradichlorbenzene required a time of
three hours only to kill the moth-worms instead
of 72-982 hours, which means, that the insecticid-
ing efficacy of the Paradichlorbenzene has been
increased by more than 20 times its original
value.

My invention can be proved by a number of
reports of the “Institut flir landwirtschaftliche
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Zoologie” (Institution for Agricultural Zoology)
of the University of Berlin.

The very Important technical effect of my in-
vention is due partly to the fact, that by the
above described combination, which is charac-
terised by an insignificant addition of one or
more insecticidal substances to one or more other
insecticidal substances, the efficacy is increased in
such a degree, that it surpasses the efficacy of
the single insecticidal substanees used in this
combination and partly to the fact, that by the
addition of only inslgnificant quantities of a per-
haps expenslve Insecticide of great efficacy—
whereupon this invention is based—there will be
given the possibility to produce insecticides of
specially great efficacy on an economically favor-
able base (see for instance Examples 2, 3, 5
and 1.

As illustrated by the use of acetone chloroform
in Examples 3, 4, 5, 6, 8, 9 and 10 given above, I
find that small quantities of compounds of the
group consisting of triple or higher chlorinated
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aliphatlec alcohols, their esters and ethers, and
analogous fatty aromatic alcohols, and thelr
esters and ethers accomplish the deslred result
of Increasing the efficacy of the resulting insecti-
clde over the ordinary insecticide to which such
compounds have been added. Also, as shown by
Examples 2, 9 and 1¢ above, I find that small
quantities of halogenated henzenes and their de-
rivatives, as for example, paradichlorbenzene
and parachlorbromobenzene may be used to
greatly increase the efficacy of the selected base
insecticide; or small quantities of one or more
phenol substances and their derivatives, for ex-
ample, thymol to paradichlorbenzene, and iso-
thymel to monochlorbenzene and to ortho-
diehlorbenzene; or small quantities of halo-
genated aliphatic compounds such as earbon
tetrachloride and chioral hydrate; or small quan-
tittes of the group consisting of halogenated aro-
matic eompounds such as naphthaline chloride,
may be used.
HANS von PHILIPP.



