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INSECTICIDAL COMPOSITION CONTAINING
TRIFLUOGROMETHYL SUBSTITUTED
BENZANILIDES AND METHOD OF USING THE
SAME

This invention relates to insecticidal compositions
and methods utilizing a trifluoromethyl substituted
benzanilide of the formula

(C I‘s)m (CF3)n

X0 >‘°‘NH< O >y?

wherein m, n, p, and g are integers from 0 to 2, inclu-

sive, with one and only one of m and n being greater !

than 0, and R and R’ are halo or nitro.

These compounds are readily prepared in the con-
ventional manner by the reaction of an appropriately
substituted aniline with benzoic acid having ap-
propriate substituents.

Representative compounds used in accordance with
the present invention include:

3-trifluoromethyl-3’,4'-dichlorobenzanilide

3-trifluoromethyl-4’-chlorobenzanilide
3-trifluoromethyl-4’-fluorobenzanilide
2-trifluoromethyl-4-iodobenzanilide
4-trifluoromethyl-3',4’-dibromobenzanilide
3,5-di-trifluoromethylbenzanilide
2-trifluoromethylbenzanilide
3-trifluoromethyl-4’-nitrobenzanilide
3-trifluoromethyl-4-chloro-4'-fluorobenzanilide
3-trifluoromethyl-4-nitro-4'-nitrobenzanilide
3-trifluoromethyl-4-nitrobenzanilide
3-trifluoromethyl-3’ 4-dichlorobenzanilide
3,5-di-trifluoromethyl-4'-nitrobenzanilide
3'-trifluoromethyl-3,4-dichlorobenzanilide
3’-trifluoromethyl-4'-chlorobenzanilide
3'-trifluoromethyl-4-iodobenzanilide
3',5-di-trifluoromethylbenzanilide
3'-trifluoromethyl-4'-nitrobenzanilide
3’,5'-di-trifluoromethyl-4-nitrobenzanilide
3'-trifluoromethyl-4-nitrobenzanilide

The terms “insect” and ““insecticide” are used herein
in their broad common usage to include spiders, mites,
ticks, and like pests which are not in the strict biologi-
cal sense classed as insects. Thus, the term “insect” is
used to refer not only to those small invertebrate
animals belonging mostly to the class Insecta, compris-
ing six-legged, usually winged forms, as beetles, bugs,
bees, flies, and so forth, but also to other allied classes
of arthropods whose members are wingless and usually
have more than six legs, as spiders, mites, ticks, cen-
tipedes, and wood lice.

The efficacy of the compounds of the present inven-
tion is definitely enhanced by their low mammalian tox-
icity. - For example, 3'-trifluoromethyl-3,4-
dichlorobenzanilide has a rat acute oral minimum
lethal dose greater than 5,010 mg./kg. of body weight
and a rabbit acute dermal minimum lethal dose greater
than 631 mg./kg. of body weight.

In order to demonstrate the activity of the com-
pounds of this invention against the yellow fever
mosquito (Aedes egypti) early fourth instar mosquitoes
were placed in diluent aqueous acetone solutions of the
insecticide and maintained at about 80°F for 24 hours.
At a concentration of only 2 parts per million a 90 per-
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cent kill was obtained with 3-trifluoromethyl-3',4'-
dichlorobenzanilide and at the same concentration, a
100 percent mortality rate was obtained with 3'-
trifluoromethyl-3,4-dichlorobenzanilide.

The effectiveness of the compounds against the yel-
low fever mosquito is also illustrated by a standard life
cycle test utilizing aqueous acetone solutions of the in-
secticides. At concentrations of 2 ppm., 100 percent
mortality rates were observed with the following com-
pounds of this invention;

3-trifluoromethyl-3',4’-dichlorobenzanilide,

3,5-di-trifluoromethylbenzanilide,
3'-trifluoromethyl-3,4-dichlorobenzanilide and
3-trifluoromethyl-4-chloro-4’-flucrobenzanilide

In addition, when using' 3-trifluoromethyl-3',4'-
dichlorobenzanilide, no pupation was observed at 0.2
ppm. and no oviposition was observed at a concentra-
tion of 0.02 ppm.

The activity of these compounds against the corn
rootworm is illustrated by the following:

To a growth pouch (diSPo Seed-Pak growth pouch,
Catalogue No. B1220, of Scientific Products Division
of American Hospital Supply Corporation, Evanston,
Illinois) in an upright position is added 20 ml. of
distilled water. Thereafter is added 0.1 ml. of an
acetone solution of known concentration in percent by
weight of a compound of this invention (for example an
0.1 ml. of an 0.1 percent by weight acetone solution of
the compound provides a concentration of 5.0 ppm.
thereof while 0.1 ml. of an 0.02 percent by weight
acetone solution of the said compound provides a con-
centration of 1.0 ppm. thereof). In the trough of the
pouch formed by the paper wick thereof are placed two
corn seeds (Zea mays, Hybrid U.S. 13) about 1 inch
apart. Thereupon to the trough and between the seeds
are added eight to 12 ready-to-hatch eggs of  the
southern corn rootworm (Diabrotica undecimpunctata
howardi), which eggs were washed (with distilled
water) free of the soil in which they are incubated at
room temperature for 3 days immediately prior to their
placement in the trough. The so-charged growth pouch
is then placed in an upright position in an incubator
maintained at 80°F and 70 percent relative humidity
for 14 days. Immediately thereafter the growth pouches
are removed and the extent of kill in percent of the par-
ticular species of corn rootworm larvae observed. At a
concentration of 5 ppm. a 100 percent kill was ob-
tained with 3'-trifluoromethyl-3,4-dichlorobenzanilide
and a 30 percent kill with 3-trifluoromethyl-4-
nitrobenzanilide at the same concentration. Also at
concentrations of 5 ppm., a 100 percent kill was ob-
served with 3'-trifluoromethyl-4-chlorobenzanilide and
a 20 percent mortality rate with 3'-trifluoromethyl-4-
nitrobenzanilide.

Although the compounds of this invention are useful
per se in controlling a wide variety of insect pests, it is
preferable that they be supplied to the pests or to the
environment of the pests in a dispersed form in a suita-
ble extending agent. :

The term “dispersed” is used herein in its widest
possible sense. When it is said that the compounds of
this invention are dispersed, it means that particles of -
the compounds may be molecular in size and held in
true solution in a suitable organic solvent. It means
further, that the particles may be colloidal in size and
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distributed throughout a liquid phase in the form of
suspensions or emulsions or in the form of particles
held in suspension by wetting agents. It also includes
particles which are distributed in a semi-solid viscous
carrier such as petrolatum or soap or other ointment
base in which they may be actually dissolved in the
semi-solid or held in suspension in the semi-solid with
the aid of suitable wetting or emulsifying agents. The
term “dispersed” also means that the particles may be
mixed with and distributed throughout a solid carrier
providing a mixture in particulate form, e.g., pellets,
_granules, powders, or dusts. The term “dispersed” also
includes mixtures which are suitable for use as aerosols
including solutions, suspensions, or emulsions of the
compounds of this invention in a carrier such as
dichloro-difluoromethane and the like fluorochloroal-
kanes which boil below room temperature at at-
mospheric pressure.

The expression “extending agent” as used herein in-

cludes insecticidal adjuvants and any and all of the sub-

stances in which the compounds of this invention are
dispersed. It includes, therefore, the solvents of a true
solution, the liquid phase of suspensions, emulsions or
aerosols, the semi-solid carrier of ointments and the
solid solids, of particulate solids. e.g., pellets, granules,
dusts and powders. :

The exact concentration of the compounds of this in-
vention employed in combatting or controlling insect
pests can vary considerably provided the required
dosage (i.e., toxic or lethal amount) thereof is supplied

- to the pests or to the environment of the pests. When
the extending agent is a liquid or mixture of ‘liquids
(e.g., as in solutions, suspensions, emulsions, or
aerosols) the concentration of the active compound
employed to supply the desired dosage generally will be
in the range of 0.0001 to 95 percent by weight. When
the extending agent is a semi-solid or solid, the concen-
tration- of the compound employed to supply the
desired dosage generally will be in the range of 0.1 to
80 percent by weight. From a practical point of view,
the manufacturer must supply the user with a concen-
trate in such form that, by merely mixing with water of
solid extender (e.g., powdered clay or talc) or other
low-cost material available to the user at the point of
use, he will have an easily prepared insecticidal spray
or particulate solid. In such a concentrate composition,
the compound generally will be present in a concentra-
tion of 5 to 95 percent by weight, the residue being any
one or more of the well-known insecticidal adjuvants,
such as the various surface active agents (e.g., deter-
gents, a soap or other emulsifying or wetting agent),
surface-active clays, solvents, diluents, carrier media,
adhesives, spreading agents, humectants, and the like.

The compounds of this invention are preferably sup-
plied to the insect pests or to the environment of the in-
sect pests in the form of emulsions or suspensions.
Emulsions or suspensions are prepared by dispersing
the compounds either per se or in the form of an or-
ganic solution thereof in water with the aid of a water-
soluble surfactant. The term “surfactant” as employed
herein is used as in volume II of Schwartz, Perry and
Berch’s “Surface Active Agents and Detergents”
(1958, Interscience Publishers Inc., New York) in
place of the expression “emulsifying agent” to connote
generically the various “emulsifying agents,” *“-
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dispersing agents,” *“‘wetting agents,” and ‘““spreading
agents” that are adapted to be admixed with the active
compounds of this invention in order to secure better
wetting and spreading of the active ingredients in the
water vehicle or carrier in which they are insoluble
through lowering the surface tension of the water (see
also Frear *“‘Chemistry of Insecticides, Fungicides and
Herbicides,” second edition, page 280). These surfac-
tants include the well-known capillary-active sub-
stances which may be anionic, cationic, or non-ionic
which are described in detail in volumes I and I of
Schwartz, Perry and Berch’s “Surface Active Agents
and Detergents” (1958, Interscience Publishers, Inc.,
New. York) and also in the November 1947 issue of
Chemical Industries (pages 811-824) in an article ti-
tled “Synthetic Detergents” by John W. McCutcheon
and also in the July, August, September, and October
1952 issues of Soap and Sanitary Chemicals under the
title “Synthetic Detergents.” The disclosures of these
articles with respect to surfactants are incorporated in
this. specification by reference in order to. avoid un-
necessary enlargement of this specification. The
preferred surfactants are the water-soluble anionic and
non-jonic surface-active agents set forth in U.S. Pat.
No. 2,846,398 (issued Aug. 5, 1958). In general, a mix-
ture of water-soluble anionic and water-soluble non-
ionic surfactants is preferred. ‘

The compounds of this invention can be dispersed by
suitable methods (e.g., tumbling or grinding) in solid
extending agents either of organic or inorganic nature
and supplied to the insect pests’ environment .in par-
ticulate form. Such solid materials include for example,
tricalcium phosphate, calcium carbonate, kaolin, bole,
kieselguhr, talc, bentonite, fuller’s earth, pyrophillite,
diatomaceous earth, calcined magnesia, volcanic ash,
sulfur and the like inorganic solid materials as well as
organic materials such as powdered cork, powdered
wood, and powdered walnut shells. The preferred solid
carriers are the adsorbent clays, e.g., bentonite. These
mixtures can be used for insecticidal purposes in the
dry form, or by addition of water-soluble surfactants.or
wetting agents, the dry particulate solids can be
rendered wettable by water so as to obtain stable aque-
ous dispersions . or suspensions suitable for _use as
sprays.

For special purposes the compounds of this invention
can be dispersed in a semi-solid extending agent such as
petroleum or soap (e.g., sodium stearate or oleate or
palmitate or mixtures thereof) with or without the aid
of solubility promoters and/or surfactants or dispersing
agents.

In all of the forms described above the dispersions
can be provided ready for use in combatting insect
pests or they can be provided in a concentrated form
suitable for mixing with or dispersing in other extend-
ing agents. As illustrative of a particularly useful con-
centrate is an intimate mixture of a compound of this
invention with a water-soluble surfactant in the weight
proportions of 0.1 to 15 parts of surfactant with suffi-
cient insecticide of this invention to make 100 parts by
weight. Such a concentrate is particularly adapted to be
made into a spray for combatting various forms of in-
sect pests by the addition of water thereto.

Another useful concentrate adapted to be made into
a spray for combatting a variety of insect pests is a solu-



3,700,778

5

tion (preferably as concentrated as possible) of a com-
pound of this invention in an organic solvent therefor.
The said liquid concentrate preferably contains dis-
solved therein.a minor amount (e.g., 0.5 to 10 percent
by weight of the weight of the new insecticidal agent)
of a water-soluble surfactant (or emulsifying agent).

Emulsifiable concentrates of this general type are
particularly well adapted for use as sheep and cattle
dips in the control of animal parasites. In preparing
such dips, a compound of this invention is dissolved in a
water-immiscible solvent system and a sufficient quan-
tity of one or more emulsifying agents is added to in-
sure the formation of a stable aqueous emulsion. Water
is then added to the concentrate to form an emulsion
containing from about 0.01 percent to about 0.5 per-
cent of the active ingredient.

Of the surfactants aforementioned in preparing the
various emulsifiable, wettable or dispersible composi-
tions or concentrates of this invention, the anionic and
non-ionic surfactants are preferred. Of the anionic sur-
factants, the particularly preferred are the well known
water-soluble alkali metal alkylaryl sulfonates as exem-
plified by sodium decylbenzene sulfonate and sodium
dodecylbenzene suifonate. Of the non-ionic surfac-
tants, the particularly preferred are the water-soluble
polyoxyethylene derivatives of alkylphenols (particu-
larly isooctylphenol) and the water-soluble polyox-
yethylene derivatives of the mono-higher fatty acid
esters of hexitol anhydrides (e.g., sorbitan). These
materials in general contain 15 to 30 moles of ethylene
oxide per mole of the hexitol anhydride or the al-
kylphenol.

The compositions of this invention can also contain
other additaments such as fertilizers and pesticides
-used as, or in combination with, the carrier materials.
For example, the pesticides listed in U.S. Pat. No.
3,393,990 starting at line 68, column 7 and extending
through line 71 of column 8, can be used in combina-
tion with the above-described compounds.

In controlling or combatting insect pests the com-
pounds of this invention either per se or compositions
containing them are supplied to the insect pests or to
their environment in a lethal or toxic amount. This can
be done by dispersing the new insecticidal agent or in-
secticidal composition comprising same in, on or over
an infested environment or in, on or over an environ-
ment the insect pests frequent, e.g., agricultural soil or
other growth media or other media infested with insect
pests or attractable to the pests for habitational or
sustenance or propagational purposes, in any conven-
tional fashion which permits contact between the insect
pests and the compounds of this invention. Such
dispersing can be brought about by applying sprays,
dips or particulate solid compositions to a surface in-
fested with the insect pests or attractable to the pests as
for example, animals such as sheep and cattle, the sur-
face of an agricultural soil or other media such as the
above ground surface of plants by any of the conven-
tional methods, e.g., power dusters, boom and hand
sprayers, and spray dusters. Also for sub-surface appli-
cation such dispersing can be carried out by simply
mixing the new insecticidal agent per se or insecticidal
spray or particulate solid compositions comprising
same with the infested environment or with the en-
vironment the insect pests frequent, or by employing a
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liquid carrier for the new insecticidal agent to accom-
plish subsurface penetration and impregnation therein.

While this invention has been described with respect
to certain embodiments, it is to be understood that it is
not so limited and that variations and modifications
thereof obvious to those skilled in the art can be made
without departing from the spirit and scope thereof,

What is claimed is:

1. A method of controlling insects which comprises
exposing said insects to an insecticidally effective
amount of a compound of the formula

(CFy)

| R§§>_‘E“NH<§

(CFpn

Rl

wherein m, n, p, and g are integers from 0 to 2, inclu-
sive, with one and only one of m and n being greater
than 0, and R and R’ are bromo, chloro, iodo, fluoro or
nitro. .

2. A method in accordance with claim 1 in which m
is 0 and n is an integer from 1 to 2 inclusive.

3. A method in accordance with claim 1 in which m
is an integer from 1 to 2, inclusive, and n is 0.

4. A method in accordance with claim 1 in which the
compound is 3-trifluoromethyl-3’,4'-dichlorobenzani-
lide.

5. A method in accordance with claim 1 in which the
compound is 3,5-di-trifluoromethylbenzanilide.

6. A method in accordance with claim 1 in which the
compound is 3-trifluoromethyl-4-nitrobenzanilide.

7. A method in accordance with claim 1 in which the
compound is 3'-trifluoromethyl-4-nitrobenzanilide.

8. A method in accordance with claim 1 in which the
compound is 3'-trifluoromethyl-3-nitrobenzanilide.

9. A method in accordance with claim 1 in which the
compound is 3-trifluoromethyl-4'-fluorobenzanilide.

19. A method in accordance with claim 1 in which

the compound is 3-trifluoromethyl-4-chloro-4'-
fluorobenzanilide.

11. A method in accordance with claim 1 in which
the compound is 3'-trifluoromethyl-3,4-
dichlorobenzanilide.

12. An insecticidal composition comprising an inert .
carrier and an insecticidally effective amount of a com-
pound of the formula

(CF)m O CFs)a
SOt 5%

wherein p and q are integers from 0 to 2, inclusive, m is
an integer from 1 to 2, inclusive, nis 0 and R and R’ are
bromo, chloro, iodo, fluoro or nitro.

13. An insecticidal composition in accordance with
claim 12 in which the compound is 3-trifluoromethyl-
3',4'-dichlorobenzanilide. .

14. An insecticidal composition in accordance with
claim 12 in which the compound is 3,5-di-
trifluoromethylbenzanilide.

15. An insecticidal composition in accordance with
claim 12 in which the compound is 3-trifluoromethyl-4-
nitrobenzanilide.

16. An insecticidal composition in accordance with
claim 12 in which the compound is 3-trifluoromethyl-4-
chloro-4'-flucrobenzanilide.




