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This invention relates to materials for repelling
insects, more particularly it relates to a combina-
tion of materials displaying in themselves a cer-
tain insect-repelling action with water-soluble
alkaline-earth metal salts.

The use of various organic substances espe-
cially substances having a strong odor for ward-
ing off insects is known. The efficacy of these
substances, however, is rather unsatisfactory
and in particular does not last long. This dis-
advantage is, for Instance, to be observed with
coumnarine and its substitution products.

In accordance with the present invention such
organic substances which already have a certain
insect repelling action and more particularly
coumarine and its substitutlon products are com-~
bined with water-soluble alkeline-earth metal
salts whereby the insect-repellent action is re-
markably prolonged.

Substitution products of coumarine are for in-
stance those deriving from coumarine substituted
either in the benzene or {n the pyrone ring sys-
temn. Such substituents for istance halogen
atoms including fAluorine atoms and alkyl and
aryl groups such as the ethyl- or methyl-group
may for instance stand in 3- or 4-position. The
same substituents as well as for instance hydroxyl
groups which may be esterified or etherified may
be present in the benzene nucleus, particularly
in the 6- and/or 7-position. The CO-group of
the pyrone ring system may be replaced by the
CS-group.

Suitable Insect repelling compounds in the
preparations according to our invention are be-
sldes coumarine for Instance 3-methyl-couma-
rine, 3-ethyl-coumarine, 4-methyl-coumarine, 4-
ethyl- or isopropyl-coumarine, 4-bromo-, chloro-
or fiuoro-coumarine as well as 3-chloro-, 3-
phenyl- or 4-phenyl-coumarine. Also derlvatives
of para-hydroxy-ortho-coumaric acid such as
umbelliferone or g-methylumbelliferone may be
advantageously used. Suitable substitution prod-
ucts of coumarine are for instance disclosed in
U. 8. Patent No. 1,995,247 to Berthold Giinther
Haring.

As watersoluble salts of the alkaline-earth
metals, for instance halogenides, rhodanides, ni-
trates come Into consideratlon. Sultable com-
pounds are for instance strontlum bromide, cai-
cium chloride, calcilum bromide, magnesium sul-
fate, magnesium chloride and calcium rhodanide.
Of course, only those watersoluble salts of the
alkaline-earth metais can be used which are in-
noxious to the human organism, especially the
human skin,
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The quantity and nature of the single constit-
uents of our preparations may be varied within
wide Nmits. They are preferably employed in
sultable admixture, for instance, with the addi-
tion of extending agents, such as solvents or
diluents emulsifying, dispersing or thickening
agents, so that the preparation may be used in
the form of a solution, emulsion, paste or powder,
As extending agents the following substances
may be mentioned by way of example: ethyl al-
cohol, aqueous ethyl aleohoi, isopropanol, octo-
decyl alcohol, glycerine, kieselgur, talcum, plaster
of Paris, paraffin, woolfat and other ointment
bases such as eucerine, petroleum jelly, wax and
starch. Purther perfuming agents and cosmetic
agents may be added.

For commercial reasons we generally prefer
using coumarine, as the insect repellent constit-
uent of our preparations; as watersoluble al-
kaline-earth metal salts the halogenides particu-
larly the bromides and chlorides are used. As
extender advantageously an aliphatic alebhol
such gs ethyl alcohol or octodecyl alecohol 15 pres-
ent. The total amount of water in our prepara-
tions should preferably not substantially exceed
16%.

The invention is further {Qustrated by the fel-
lowing examples without, however, belng re-
strlected thereto, the parts being by welght:

Example 1
Paris
Coumearine -~ _____ ____ . ______________. 10
Calclum ehloride .. ..  ___________ 10
- 86% alcohod . ____ . ___ 80
yvield a solution for warding off insects.
Ezample 2
Parts
Clove oid _________ o _ 5
Coumarine —_____ . ___ . __ 3
Strontium bromide_________________________ 8
Calcium chlordde_________ . ___________._ — 6
85% alcohol _______________ o _ 78
yleld a solution for warding off insects.
Example 3
Parts
Coumarine . _____ _____ . o __ 1}
Calclum chloride__— . ____________ 5.4
Magnesium chloride___ . _____________ 1.7
96% alcohol _________ . ___ . _____ 75
Water e 9

¥leld a solution for warding off insects.
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Erample 4
Parts
96% alcohol ____________________ . __ 15
Octodecyl alcohol e ___15
Coumarine - e ————— 5
Calelum chloride 5

are melted together on the water bath while
stirring and rapidly cooled. In this manner a
paste is obtained which on application is suit-
able for warding off insects.

Examnple 5
Parts
Coumarine ___ . 10
Calclum thiocyanate______________________ 6.8
968% alcohol . ______________ ________ ______ 90

Instead of calcium thlocyanate for instance
calclum niirate or magnesium chloride may be
used in equimolar amounts.

Example 6
] Parts
Coumarine fluorlde___ . 10
Calelum chloride —____________________ ____ -]
Magnesium c¢hloride . __________ 4
wWater - e 8
989 alcohol ______________________________ 85
Erxample 7
Parts
3-phenyl coumarine___ o 2
Calcium chloride . ______ 1
96% aleoholo - 234
Example §
Parts
Umbelliferone . ____._ 2
Calelum chloride________________________ 1.38
96% alcoho) . ____ e 27
Example 9
Parts
g-methylumbelliferone . ______ 2
Calcium chloride - - 125
969% alcohol _ . e 54
Erxample 10
’ Parts
4-methyl coumarine. . 16
Calclum chloride. —_— 11
969% alcohol.____ e ——— 135
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As compared with preparations containing no
watersoluble alkaline-earth metal salts prepara-
tions of the kind specified exhibit a much more
prolonged action In warding off insects. The In-
creased efficacy of these preparations as com-
pared with preparations containing no water-
soluble alkaline-earth metal salts in most cases
amounts to the two- or three-fold or even much
higher value. This surprising increase of the
efficacy is most Hkely due to the formatlon of
double compounds between the organic active
compounds and the alkaline-earth metals salts
in the preparation.

This increase of the efficacy Is llustrated by
the following resulis of comparative tesis:—

A preparation consisting of 10 parts of fluoro-
coumarine and 90 parts of a 96 per cent alcohol
displays a sufficient insect repellent actlon still
after 3 hours. Already after about 5 hours and a
half the Insect repellent actlion has disappeared.
When using the preparation according to example
6 a sufficient insect repellent action is still ob-
served after 9 hours.

A preparation consisting of 2 parts of phenyl
coumarine and 234 parts of 96 per cent alcohol
has lost its insect repellent action after 1 hour.
To the contrary the preparation described In
example 7 has preserved its full action still after
4 hours and even after 7 hours still displays a
pronounced insect repellent action.

The tests were performed by putting an arm
covered with the insect repellent preparation to
be investigated into a small cage in which 1000-
1500 mosquitos were kept. If within 5 minutes

; no mosquitos stinged the insect repellent action

of the preparation was regarded as heing suffl-
clent. If within this time more than 5 mosquitos
stinged the preparation was considered to be
effectless.

This application is a contihuation-in-part of
our co-pending application Serial No. 119,364,
flled January 6, 1937.

EDUARD DORR.
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