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[57] ABSTRACT

Lower hydroxyalkyl amines in which at least one of the
amino hydrogens is replaced by an acyclic monoterpe-
nyl radical or hydrogenated acyclic monoterpenyl radi-
cal are useful repellents for insect repelling composi-
tions.
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INSECT REPELLENT COMPOSITIONS AND
PROCESS HAVING AN N-SUBSTITUTED
HYDROXYALKYL AMINE AS AN ACTIVE
INGREDIENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

This application is a continuation of Ser. No. 265,673,
filed June 23, 1972, and now abandoned, which in turn
was a continuation-in-part of Ser. No. 189,464, filed
Oct. 14, 1971, and now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to compositions containing
secondary and tertiary hydroxyalkylamines which are
effective insect repellents.

SUMMARY OF THE INVENTION

One aspect of the present invention is our discovery
that secondary and tertiary amines of the formula
RR’'R''N wherein R is a lower hydroxyalkyl radical
containing from 2 to 6 carbon atoms, R’ is an acyclic
monoterpenyl or hydrogenated acyclic monoterpenyl
radical, and R"” is the hydrogen atom or is the same as
R’ are effective insect repellents. These hydroxyalkyi-
amine compounds are believed to be novel chemicals.

Another aspect is an insect repellent composition
comprising an inert carrier and from about 0.1 to about
90 weight percent of a lower hydroxyalkylamine falling
within the class of amines described above and an mert
CAarrier.

A further aspect is a process for repelling insects from
a substrate which comprises depositing on or in said
substrate an insect repelling proportion of such hydrox-
yalkylamine. Application dosages are suitably about 5
to 500 mg. per square foot of substrate exposed to in-
sects, and can vary somewhat from this depending upon
the degree of repellency desired, the insect to be re-
pelled, the climate, and the expected exposure.
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Generally speaking, one important mechanism of 45

activity of insect repellency of compounds resides in
their having relatively high vapor pressure; that 1s, they
diffuse into the atmosphere from the substrate or com-
position in which they are incorporated and are fugitive
in character. Thus, the insect repellent activity of an
insect repellent compound or composition applied to a
substrate is often in the nature of only a few hours’ time.

Surprisingly, the compositions of the present inven-
tion provide insect repellent activity for prolonged
periods of time, even up to one month or longer.

In the foregoing formula R’ is selected from the
group consisting of acyclic monoterpenyl radicals and
their hydrogenated counterparts. Examples of acyclic
monoterpenyl radicals are myrcenyl, linalyl, neryl, ci-
tronellyl, bupleuryl, geranyl, lavandulyl, and like radi-
cals. Examples of hydrogenated acyclic terpenyl radi-
cals are 3,7-dimethyloctyl and the like as can be ob-
tained from the acyclic monoterpenyl radicals by partial
or complete hydrogenation thereof. The 3,7-dime-
thyloctyl radical is commonly referred to as the tetrahy-
drogeranyl radical.

Examples of lower hydroxyalkyl radicals include
those residues derived by removing a hydrogen atom
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from an unhydroxylated carbon atom in ethanol, n-
propanol, i-propanol, n-butanol, secbutyl alicohol, tert-
butyl alcohol, 2-methyl-propanol-1, pentanol, and its
isomeric alcohols, and hexanol and its isomeric alco-
hols. The 2-methyl-propanol-1 group sometimes 1s re-
ferred to as 1-hydroxy-2-methyl-2-propyl radical; its
connection to the amino nitrogen in the compounds
concerned herein can be illustrated by way of example
as follows: |

CH;
N\ |
N——C——CH,0H
/ :
CH,

This particular hydroxyalkyl moiety depicted is pref-
erably named as the 2-hydroxy-1,1-dimethylethyl radi-
cal in accord with Chemical Abstracts nomenclature
when such amino alcohols are named with the amine as
the principle component.

Compounds in which R is the 2-hydroxy-1,1-dime-
thylethyl radical have been found to provide particu-
larly advantageous insect repellent compounds.

In the above described process for repelling insects
from a substrate which comprises depositing on or in
said substrate an insect repelling amount of a lower
hydroxyalkylamine, particularly effective for our in-
vention are the compounds substituted with geranyl and
geranyl derived groups.

The term ‘‘depositing on or in said substrate” is de-
fined as any method of process by which the said repel-
lent is brought into contact with the said substrate either
substantially or superficially and includes direct and
indirect application to the substrate or surface. Such
surfaces include, for example, the bodies of animals and
man, growing plants, manufactured products, clothing,
webs, and similar devices which might be used in an
insect environment. Implied herein are the typical appli-
cations, techniques, and formulations commonly em-
ployed by those skilled in the use and formulation of
insect repellents and pesticides including areas of medi-
cine and veterinary applications to animals and the like
and to the locus and surroundings where pesticidal
protection 1s desired. Further, by definition, the term
includes the designations contact, deposit, soak, place,
permeate, impregnate, invest, coat, treat, surround,
cover and like terms. Such deposits would include
sprays, lotions, powders, coatings, paints, varnishes,
lacquers, and would also imply the finished substrate
whether or not other prior or subsequent treatment are
commonly made thereto.

Specific compounds which are secondary amines
wherein R’ 1s acyclic monoterpenyl and R"” 1s H, and
which is useful 1n the practice of this invention include
the following listed amines and their neryl, linalyl, and
citronellyl counterparts.

N-(2-hydroxyethyl)-geranylamine

N-(2-hydroxypropyl)-geranylamine

N-(2-hydroxy-1-methylethyl)-geranylamine

N-(3-hydroxybutyl)-geranylamine

N-(2-hydroxy-1,1-dimethylethyl)-geranylamine.

Specific compounds which are tertiary amines
wherein R’ and R” are acyclic monoterpenyl and which
are useful 1n the practice of this invention are the fol-
lowing listed amines and their neryl, linalyl, and citro-
nellyl counterparts.

N-(2-hydroxyethyl}digeranylamine
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N-(2-hydroxy-1,1-dimethylethyl)digeranylamine

N-(2-hydroxypropyl)digeranylamine
N-(1-hydroxymethyl-propyl)digeranylamine.
Specific secondary amines where R’ is tetrahydroger-

anyl and R" is H, and which are useful in the practice of 5

this invention are:
N-(2-hydroxyethyl) 3,7-dimethyloctylamine
N-(2-hydroxy-1,1-dimethylethyl) 3,7-dimethyloctyla-
mine
N-(2-hydroxy-1-methylethyl)
mine
N-(2-hydroxybutyl) 3,7-dimethyloctylamine
N-(3-hydroxypropyl) 3,7-dimethyloctylamine.
Specific tertiary amines wherein R’ and R" are fully
hydrogenated acyclic monoterpenyl radicals derived by
the addition of hydrogen to the unsaturated position of
the corresponding neryl, linalyl, citronellyl, and the like
compounds described above or from mixtures thereof
are:
N-(2-hydroxyethyt) di(3,7-dimethyloctyl)amine
N-(2-hydroxy-1,1-dimethylethyl} di(3,7-dimethyloc-
tyl)amine.

SYNTHESIS

The compounds of this invention may be prepared by
modification of methods well known in the literature.
Common general methods for the preparation of substi-
tuted aminoalkanols are shown in U.S. Pat. No.
2,363,081 as intermediates for the preparation of various
local anesthetic esters and in the Journal of the Ameri-
can Chemical Society publications by Ringk, et al. (65,
p. 1222; 1943), Cope, et al. (66 pp. 1733-1747; 1944),
Pierce, et al. (71 p. 1765; 1949) among others listed in
the prior art references.

Other synthetic approaches occastonally used are
preparation of the corresponding amino ketone fol-
lowed by reduction of the keto group to yield the de-
sired alcohol and hydrogenation of the corresponding
oxazolidines as described by Cope and Hancock (J. Am.
Chem. Soc. 66, p. 1453; 1944).

A preferred synthetic method for the preparation of
the compounds of this invention comprises heating the
corresponding acyclic monoterpenyl or hydrogenated
terpenyl halide with the hydroxy acyclic lower alkyla-
mines such as, for example, 2-hydroxyethylamine, 2-
hydroxy-1,1-dimethylethylamine, 2-hydroxypropyla-
mine, and 3-hydroxypropylamine at a temperature in
the range from 40° to 160° C. in the presence of an acid
acceplor.

If desired an excess of the lower hydroxyalkyl amine
can be used as the acid acceptor. The reaction is prefer-
ably carried out in an organic solvent inert under the
conditions of the reaction. For example, methanol, etha-
nol, propanol, and higher alcohol and ethers may be
used but hydrocarbons such as benzene, xylene, and the
like are generally preferred. The acid acceptor gener-
ally is a basic substance which forms water soluble
by-products with the evolved hydrogen halide which is
easily separable from the main reaction product. Alter-
natives to using an excess of the amine as the hydrogen
halide acceptor include the use of tertiary amines such
as triethylamine or pyridine. Frequently when a hydro-
carbon solvent is used the byproduct amine hydrochlo-
ride will be an insoluble solid which can be easily re-
moved from the reaction product by filtration. Work-up
in this case is conveniently carried out by filtering the
amine hydrochloride, washing the remaining organic
phase with water, evaporating the solvent and distilling
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the product. In some cases where the products are
solids, recrystallization is preferred to distillation.

The hydrogenated terpenyl compounds also can be
prepared by first isolating the terpenyl aminoalkanols
and subjecting these to hydrogenation procedures com-
monly used to add hydrogen to unsaturated linkages.

The foregoing compounds range from high-boiling
liquids to low-melting solids and have limited water
solubility. They can be made water soluble by reacting
them with a suitable acid such as, for example, hydro-
chloric, sulfuric, phosphoric acid, to convert the com-
pounds into the corresponding amine acid salt. Under
such circumstances the carrier can be water. It 1s con-
templated that both the hydroxyalkylamine and their
water soluble salts will be useful in the practice of this
invention.

The novel compounds of this invention are effective
in repelling for prolonged periods of time; e.g., up to a
month or in some cases longer, a wide spectrum of
insects including ticks, flour beetles, moths, house flies,
stable and other biting flies such as black flies, horn flies,
and deer flies, chiggers, ants, cockroaches, mosquitoes,
and the like. Typical repellent compositions will con-
tain advantageously between 0.1 and 50 and usually
0.1-25 weight percent of one or more of the compounds
herein defined in intimate admixture with a carrier.

The carrier employed can be any carrier convention-
ally used in insect-repellent formulations with the pro-
viso that the carrier should be inert; that 1s, 1t should be
incapable of undergoing a chemical reaction with the
compound employed. The carrier should also be one
that will not be harmful to the environment in which it
is employed. Hence intermediates, unreacted excess
reactants or reagents, by-products of reaction and sol-
vents containing such generally extraneous chemical
material definitely are not a part of the inventive com-
positions, the latter being fairly commercially pure
compounds; e.g., 85% or about with only mnocuous
diluents, admixed with acceptable carriers for the use.

40 Thus, some agricultural applications can tolerate the
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common commercially pure admixtures, while applica-
tions to animal or human skin demand quite high puri-
ties of admixture.

When it is desired to render packaging material, such
as for example, boxes, repellent to cockroaches or bee-
tles, the insect-repellent compounds of compositions
should be used in sufficient amounts to leave an effec-
tive layer or residue on the surface of the packaging
material. The effective amount of compound to be de-
posited on the substrate to be made repellent will de-
pend to some extent on the character of carrier used and
on the substrate to be protected.

It the repellent is to be applied to a domestic animal
such as, for example, a dog to repel biting flies (which
are often unaffected by conventional repellents), the
carrier should be non-toxic to such animals. Especially
preferred are those bland carriers commonly accepted
as suitable for veterinary, cosmetic, and medicinal prep-
arations.

Admixtures with non-toxic and non-irritating alco-
hols, such as isopropanol, hexanols, and other com-
monly used adjuvants are preferred. Some of the useful
adjuvants may themselves possess some measure of
repellent activity and such combinations may exhibit
synergistic effects providing repellent activity beyond
that expected from individual components. Also con-
templated in certain repellent usage are combinations of
the subject hydroxyalkylamines with which are mixed
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other useful insecticidally active compounds such as for
example, natural and synthetic pyrethrins. It is expected
that the novel compounds of this invention will afford
more economical use of such synergizable substances.

The carrier can be any one of a variety of organic or
inorganic liquid, solid, or semisolid carriers or carrier
formulations conventionally used in the art and can be a
mixture of such carriers or carrier formulations.

Examples of liquid hydrocarbon carriers which are
widely used for economic reasons include oils produced
by the distillation of coal and the distillation of various
types and grades of petro-chemical stocks. Petroleum
oils which are especially useful and economical include
_kerosene oils, light and medium agricultural spray oils,
and heavy paraffin oils for use in emulsions. Generally
preferred are highly refined oils which contain only
minute amounts of unsaturated materials as measured by
standard sulfonation tests. Such paraffin oils can be
emulsified with water and an emulsifier and diluted to
lower concentrations and used in conventional aerosol
spray devices. Tall oils obtained from the sulfate diges-
tion of wood pulp, like paraffin oils, can also be em-
ployed.

In addition to the above-mentioned liquid hydrocar-
bons, and often employed in conjunction therewith, a
carrier can contain conventional emulsifying agents; for
example, a nonionic surfactant such as the ethylene
oxide condensate of octylphenol or an anionic surfac-
tant such as, for example, an alkali metal salt of an alkyl-
benzenesulfonic acid. Such emulsifiers permit the com-
position to be dispersed in and diluted with water for
end-use applications.

Paraffin oils are generally employed as carriers in the
insect-repellent compositions of this invention, in con-
junction with an emulsifier, the mixture being diluted
with water immediately prior to end-use application. By
way of example, when a compound falling within the
scope of the formula hereinbefore described is dissolved
in paraffin oil containing an emulsifier and such compo-
sition is subsequently diluted with water to form an
oil-in-water emulsion, the emulsion when atomized and
sprayed in insect-infested areas or in areas which are
likely to become insect-infested, is a highly effective
repellent against such insects and will retain its repelient
activity for prolonged periods of time.

Other advantageous organic liquid carriers can in-
clude liquid terpene hydrocarbons and terpene alco-
hols; for example, a-pinene, dipentene, terpineol, and
the like. Still other liquid carriers can include organic
solvents such as volatile aliphatic and aromatic alco-
hols, esters, aldehydes, and ketones. Aliphatic monohy-
dric alcohols which can be employed include methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, and t-
butyl alcohols. Suitable polyhydric alcohols such as
ethylene glycol and propylene glycol, glycerine, and
the pinacols may be employed.

It is anticipated that creams and lotions containing
the novel hydroxyalkylamines of this invention will be
preferred applications for human protection against
certain insects including mosquitoes. These prepara-
tions which will generally contain other adjuvants com-
monly used in the art may be applied directly to the skin
or exposed body portions in humans or animals or,
alternatively, be applied to articles of clothing.

The above described repellents can be formulated in
creams and lotions using by way of example 0.5 to about
10 parts of the said hydroxyalkylamine in conjunction
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with about 7 parts dimethyl phthalate and about 3.5
parts magnesium stearate.

Solid carriers which can be used in the compositions
include finely divided inorganic solid materials, exam-
ples of such materials include finely divided siliceous
minerals such as clays; e.g., bentonite, attapulgite, ful-
lers earth, diatomaceous earth, kaolin, mica, talc, finely
divided quartz, etc., as well as synthetically prepared
siliceous materials including silica aerogels and precipi-
tates and fume silicas. Examples of finely divided sohd
organic materials include starch, flour, sugar, sawdust,
gelatin, and the like.

Examples of semisolid carriers include petroleum
jelly, lanolin, and the like and mixtures of liquid and
solid carriers which provide semisolid end products.

The above-described compositions can be employed
without further dilution, or can be diluted with suitable
liquids or solids to repel common insect pests such as
roaches, termites, beetles, flies including biting flies,
mosquitoes, weevils, moths, ticks, chinch bugs, lice,
mites, and the like. Such compositions, when used to
contact an insect environment, can effectively repel the
insects. By way of example, one advantageous embod:-
ment of a composition of this invention comprises from
about 0.1 to 40 percent, preferably 1 to about 25 percent
by weight, of a hydroxyalkylamine compound of this
invention. Other formulations include up to 10 parts of
the lower hydroxyalkylamine, 25 parts dimethyl phthal-
ate, 20 parts white wax, and 50 parts peanut oil.

Granaries and silos can be treated with the composi-
tions of this invention prior to grain storage to prevent
beetle, weevil, and other insect infestation in the grain
to be subsequently stored.

The following examples are intended to illustrate the
invention, but not to limit the scope thereof, parts and
percentages being by weight unless otherwise indicated.

EXAMPLE 1
N-(2-hydroxy-1,1-dimethyl) Geranylamine

Commercial myrcene hydrochloride, 290 grams (1.12
moles containing about 67% by weight useable geranyl
and neryl chlorides) was slowly added with stirring
over a 4 hour period to 220 grams (2.25 moles) of mol-
ten 2-amino-2-methyl-1-propanol maintained at 55°-60°
C., and the stirring was continued at this temperature
for an additional 24 hours after completion of the addi-
tion. The reaction mixture was made alkaline with 20%
aqueous sodium hydroxide and further heated under
reflux for | hour. After cooling, the organic oil was
separated, washed with water, and dried with anhy-
drous magnesium sulfate. The oil was distilled under
vacuum through a short Vigreaux column and the frac-
tion boiling over the range 100°-125° C. at 0.07 mm Hg
absolute was collected and identified as 99% pure N-(2-
hydroxy-1,1-dimethylethyl) geranylamine (41% yield).
NMR spectroscopy identified the product as a mixture
containing both the geranyl and neryl 1somers.

EXAMPLE 2
N-(2-hydroxy-1,1-dimethylethyl) Digeranylamine

The vacuum distillation described in Example 1 was
continued after removing the monogeranylamine. After

' discarding an intermediate fraction, N-(2-hydroxy-1,1-

dimethylethyl) digeranylamine was isolated in 21%
yield, b.p. 170°-190° at 0.07 mm Hg absolute. NMR
spectroscopy showed this fraction to be 98% pure (mix-
ture of both digeranyl and dineryl isomers).
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EXAMPLE 3

N-(2-hydroxy-1,1-dimethylethyl
Tetrahydro-Geranylamine

A solution of 20 grams of N-(2-hydroxy-1,1-dime-
thylethyl) geranylamine in 25 milliliters of glacial acidic
acid was treated with 0.4 grams of platinum oxide
(“Adams catalyst”) and subjected to hydrogenation at
60 pst hydrogen pressure for three hours. The resultant
solution was filtered to remove the catalyst, diluted
with aqueous sodium hydroxide and the crude product
was allowed to solidify. The crude product when re-
crystallized from acetone yielded a white solid, melting
at 59°-61° C. Alternatively, purification could be ef-
fected by distillation under reduced pressure (b.p.
108°-155° C. at 0.17 mm Hg absolute). The structure of
the product was verified by NMR spectroscopy.

EXAMPLE 4

N-(2-hydroxyethyl) geranylamine was prepared in a
manner similar to the procedure of Example 1 except
that the alcohol used was 2-aminoethanol.

EXAMPLE 5

N-(2-hydroxyethyl) digeranylamine was prepared in
a manner similar to the procedure described in Example
2 after isolating the compound described in Example 4.

EXAMPLE 6

N-(2-hydroxypropyl) geranylamine was prepared in a
manner similar to the procedure of Example 1 except
that amino alcohol used was 2-hydroxypropylamine.
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N-(2-hydroxyethyl)geranylamine.

Each solution was used to treat two sheets of brown
kraft paper, and the sheets were treated with an amount
of solution sufficient to obtain a concentration of 20 mg.
of compound per square foot of paper. The test solu-
tions were applied to the paper sheets and allowed to
dry overnight, after which they were cut into strips
having a 6-inch by 12-inch length for test purposes.

The long edges of a treated and untreated piece of
kraft paper of the same dimensions were joined with
transparent tape. Plastic cylinders were placed over the
treated and untreated papers so that the joined edges
constituted the diameter of the test cylinder. Mineral oil
was applied to the walls of the plastic cylinders to force
the insects onto the paper surface. The test insect was
the confused flour beetle (Tribolium confusum), and
3-inch diameter cylinders were employed. Untreated
control sheets were provided as a negative control, and
a standard sheet which had been treated with acetone
solutions of 2-hydroxyethyl-n-octylsulfide, applied to
kraft paper sheets at the same level were used as the
standard positive control. Results are given in Table 1.
Ten 1nsects were used in each cylinder.

The number of insects on the treated and untreated
surfaces of the paper were recorded at one-hour inter-
vals. The percent repellency was determined by the
formula v-t/u X 100 where “u” is the number of insects
on the untreated paper, and “t” is the number of insects
on the treated paper. As is evident from the table, N-(2-
hydroxyethyl)digeranylamine was substantially equiva-
lent to the standard, and the N-(2-hydroxyethyl)-
geranylamine was significantly above the standard.
Four replicate tests were run for each compound and

EXAMPLE 7 the controls.
TABLE I
Observation Periods - Hours®
Rep. 1.0 2.0 3.0 4.0 Total Count Percent

Chemical Treatment Nos. T U T UT UT U T U Repeliency
N-(2-hydroxyethyl)Diger- i H 9 0 10 0 16 0 10
anylamine 2 | 9 0 10 i 9 0 {0

3 5 50 100 10 0 to

4 4 ¢ 0O 10 0 10 0 10 12 148 92
N-(2-hydroxyethy)Ger- | O 100 10 0 10 0 10
anylamine 2 ¢ 10 0 10 0 10 0 10

3 0 10 0 10 0 10 O 10

4 ¢ 10 0 10 90 10 0 10 O 160 100
2-Hydroxyethyl n-octyl 1 ¢ 10 ¢ 10 0 10 1 9
sulfide (Standard) 2 ¢ 1006 10 ¢ 10 0 10

3 ] g 1 @ ¢ 10 ¢ 10

4 4 6 ¢ 10 ¢ 10 1 9 8 152 95
Untreated 1 7 } 3 7 4 6 1 9

2 4 6 9 1 3 7 9 2

3 7 i 0 10 9 [ B 2

4 1 9 8 2 4 6 5 5 81 79 —
*T=Treated;
U = Untreated specimens

N-(2-hydroxypropyl) digeranylamine was obtained
as a higher boiling fraction after isolating the compound 55
of Example 6 in that process.
EXAMPLE 8
EXAMPLE 10

N-(1-hydroxymethyl-propyl) 3,7-dimethyloctyla-

mine was prepared in a manner similar to the procedure 60  The procedure of Example 9 was repeated with an

of Example 3 except that the starting material used was
N-(1-hydroxymethyl-propyl) geranylamine.

EXAMPLE 9

Two separate acetone solutions were prepared. Each 65

solution contained 1.5 weight percent of one of the

following compounds:
N-(2-hydroxyethyl)digeranylamine

amount of solution sufficient to obtain a concentration
of 14 milligrams of compound per square foot of paper
except that N-(2-hydroxy-1,1-dimethylethyl) geranyla-
mine and N-(2-hydroxy-1,1-dimethylethyl) digeranyla-
mine were employed in place of the compounds em-
ployed in Example 9. The results given in Table II
demonstrate that these products equal or surpass the
insect repellency provided by the control.
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TABLE II
Observation Periods - Hours
Rep. L0 2.0 3.0 4.0 Total Count Percent

Chemical Treatment Nos T U T UT UT U T U Repellency
N-(2-hydroxy-1,1-dimethyl- I O 10 0 100 10 0 10
ethyl) Geranylamine 2 O 100 100 10 0 10

3 0 100 100 100 10

4 O 100 100 100 O O 160 100
N-(2-hydroxy-1,1-dimethyl- | 6 4 1 9 0 10 0 10
ethyl) Digeranylamine 2 I 9 0 10 0 10 1 9

3 1 9 0 10 0 10 0 10

4 O 100 100 100 10 10 150 93
2-Hydroxyethyl-n-octyl 1 O 10 0 10 0 10 i 9
suifide (Standard) 2 0 10 0 10 0 10 O 10

3 1 9 0 10 0 10 0 10

4 4 6 0 10 @ 10 I 9 8 152 93
Untreated ) 7 3 3 7 4 6 | 9

2 4 6 9 I 3 7 B 2

3 7 3 0 10 9 ] 8 2

4 1 2 8 2 4 6 5 5 8 79 —_

EXAMPLE 11 EXAMPLE 13
The procedure of Example 9 was repeated except <0
that the kraft paper strips were treated with an amount ‘]:HS fH-'* ? ?Hl*
of material equal to 7 milligrams per square foot of kraft CH;—C=CH-CH;~—CH,—C=CH—CH,; —N—C—CH,0H
paper, and the same compounds were employed. The (|:H
results are given in Table III. 3
TABLE III
Observation Periods - Hours
Rep. 10 20 3.0 4.0 Tota] Count Percent

Chemical Treatment Noss. T UT UT UT U T U Repellency
N-(2-hydroxy-1,1-dimethyl- 1 1 9 1 9 1 g 0 10
ethyl) Geranylamine 2 0 10 1 9 2 8 2 8

3 0 10 4 6 0 10 § 5

4 8 2 7 3 1 g 2 8 35 1235 72
N-(2-hydroxy-1, 1-dimethyl- 1 5 5 0 10 0 10 1 9
ethyl) Digeranylamine 2 2 8 0 10 1 9 2 8

' 3 8 2 0 101 9 1 9

4 3 5 0 10 1 5 6 4 13 127 74
Unireated ] 2 B 7 3 4 6 2 8

2 83 2 6 4 2 8 9 |

3 i 9 5 5 7 3 0 10

4 10 0 3 75 5 4 6 75 85 12

EXAMPLE 12 40 N-(2-hydroxy-1,1-dimethylethyl) geranylamine was

The procedure of Example 9 was repeated to deter-
mine test duplicability of 14 milligrams of compound
per square foot of paper in all instances. The results are
set forth in Table IV and shown that the two com-
pounds employed; ie.,  N-(2-hydroxy-1,1-dime-
thylethyl) geranylamine and N-(2-hydroxy-1,1-dime-
thylethyl) digeranylamine, are again equivalent to or
better than the standard control.

45

screened for its repellent activity against the German
cockroach Blatella germanica using the following pro-
cedure. |

Five milliliters of a 2.0 percent solution of N-(2-
hydroxy-1,1-dimethylethyl) geranylamine in acetone
was applied to the inside of a one-half pint, cylindrical
paperboard carton. An opening % inch in diameter was
cut into the carton to give the roaches access to food
and water which were placed inside. The treated carton
was placed in the center of a 10-inch evaporating dish
having side walls greased to prevent escape. Twenty-
five adult roaches were placed in the dish. The number

TABLE IV
QObservation Periods - Hours*
Rep. 1.0 2.0 3.0 4.0 Total Count Percent

Chemical Treatment Noes. T U T U T U T U T U Repellency
N-(2-hydroxy-1,1-dimethyl- 1 O 10 0 10 ' 9 2 g
ethyl) geranylamine 2 O 10 0 10 O 10 2 8

3 O 10 0 10 0 10 1 5

4 O 10 0 10 0 10 0 10 6 154 D6
N-(Z-hyc!rmy- 1,1-dimethyl- | O 10 0 10 O 10 1 9
ethyl) Digeranylamine 2 O 10 0 10 0 10 1 9

3 O 10 0 10 ¢ 10 0 1i0

h. 4 ¢c 10 0 10 0 10 ¢ 10 2 158 99

2-hydroxyethyl-n-octyl- 1 1 9 § 5 0 10 0 10
sulfide (Standard) 2 1 9 0 10 1 g 1 9

3 o 10 0 10 1 9 i 9 :

4 g 10 0 10 0 10 O 10 1i 149 03

*T =Treated;
U=Untreated
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of roaches found in the treated carton as well as the
number of roaches in the control carton which has been
treated with acetone only was observed at daily inter-
vals. The effectiveness is based on the length of time

12

dimethylethyl) 3,7-dimethyl-1-octylamine per square
foot of inside carton surface was employed and the
treated materials were aged for 15 days before testing at
this level. The compound was found to be still effec-

elapsing before 50 percent or more of the insects consis- 5 tively repellent after 24 days.
tently entered the treated carton. The dead insects were
replaced at least 24 hours before a count was made. All EXAMPLE 13
tests were run in duplicate. The data in Table V show The procedure of Example 9 was repeated except
that N-(2-hydroxy-1,1-dimethylethyl) geranylamine is that the compound N-(2-hydroxy-1,1-dimethylethyl)
effective for at least 4 days under test conditions. 10 3,7-dimethyl-1-octylamine was tested against the flour
TABLE V beetle Tribolium confusum. The compound was placed
: g TSR =R on paper in an acetone carrier in a manner to deposit 16
nsect PSDA ﬁm;“—f-m FIATES milligrams of compound per square foot of brown kraft
% Roaches inside treated cartons paper. The results given in Table VI show the percent
on indicated days after treatment |5 repellency to be 92 percent.
TABLE VI
~ Observation Periods - Hours®
Rep. 1.0 2.0 10 4.0 Total Count Percent
Chemical Treatment Noss T U T UT UT U T U Repellency
N-(2-hydroxy-1,l-dimethyl 1 0 10 0 10 0 10 0 10
ethyl)3,7-dimethyl-loctyl- 2 0 10 0 10 0 10 0 10
amine 3 6 4 0 100 10 G 10
4 6 4 0 100 10 ¢ 10 12 148 92
Untreated I 9 1 3 7 6 4 9 1
2 0 108 26 49 1
309 L7 39 1o 10
4 ] 9 7 3 3 7 7 3 9N 68 0
*T = Treated;
U= Untreated
Chemical Treatment 2 4
N-(2-hydroxy-1,I-dimethyl-
et;I(YI) Ecrz:;l amin:l - 0 36 30 EXAMPLE i9
None 96 92 1.5 grams of N-(2-hydroxy-1,1-dimethylethyl) 3,7-
dimethyl-1-ottylamine dissolved in acetone was used to
treat 1 square foot of two cotton stockings. The same
EXAMPLE 14 amount of the standard commercially available, N,N-
N-(2-hydroxy-1-propyl) digeranylamine was evalu- 35 diethyl-m-toluamide, was used to treat two additional
ated for effectiveness against Blattella germanica using stockings. The treatments were exposed to caged mos-
a procedure described in the preceding example. The quitoes and stable flies by pulling the stockings over the
test indicates that this compound repels the German forearm of a human techmician and inserting the arm
cockroach effectively for 4 days. into the cage. The procedure was repeated until five
40 bites were received in a l-minute exposure of treatment.
EXAMPLE 15 The insects used in this repellency experiment were
N-(2-hydroxy-1-propyl) geranylamine was screened y:cllow fever mesqx}itﬁes, Aedes acgypti, aind tl*e stable
for its effectiveness against Blattella germanica using flies Stomoxys calcitrans. The results are given in Table
the procedure described in Example 13. The results VIL
indicate that this compound is effective for 6 days unfier 45 TABLE Vil
the conditions of the tests. The test was repeated using I T T
the same procedure hereinbefore described except 1_:hat Compound Stable Flies  Mosquitoes
the treated carton was aged for 6 days before testing, N-(2-hydroxy-1, |-dimethylethyl)
and the compound was shown to be effective for an 3,7<dimethyl-1-octylamine i3 5
ddits 17 d 50 N,N-dwiethyl-m-toluamide
additiona ays. Control 5 5
EXAMPLE 16
The procedure of the preceding example was re- The results show that the test compound protected
peated except that the paperboard cylinders were the arms from bites for a period of 13 weeks in the case
treated and aged for 10 days prior to testing and the 55 of stable flies and for 5 weeks in the case of the mosqui-
material: ie., N-(2-hydroxy-1,1-dimethylethyl) 3,7- toes. The standard protected the arm against bites by
dimethyi-l-;)c;!tylamine was found to be an effective  Stable flies and mosquitoes for 5 weeks in each instance.
lve days thereafter. What is claimed 1s:
repellent for over twelve day 1. A hydroxyalkyl amine selected from the group
EXAMPLE 17 60 consisting of:
N-(2-hydroxy-1,1-dimethylethyi)-di(3,7-dimethyloc-
CH; (I:H3 lli fi‘,H tyl) amine,
| oy 4 b N-(2-hydroxy-1,1-dimethylethyl} geranyl amine, N-
CH;—CH—CH,—CH,—CH,—CH—CH,—CH;—N (|: CHO0H (2-hydroxy-1,1-dimethylethyl) digeranyl amine,
65 and N-(2-hydroxyethyl) geranyl amine.

CH;

The procedure of the preceding éxampies”##as re-

peated except that 80 milligrams of N-(2-hydroxy-1,1-

2. N-(2-hydroxy-1,1-dimethviethyl}
thyloctyl) amine.
3. N-(2-hydroxy-1,1-dimethylethyl) geranyl amine.

di(3,7-dime-
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4. N-(2-hydroxy-1,i-dimethylethyl) digeranyl amine. ‘and R" is either a hydrogen atom or the same as R'.
5. N-(2-hydroxyethyl) geranyl amine. 7. The amine of claim 6 wherein said hydroxyalkyl

6. An amine of the farmulq group is 2-hydroxy-1, I-dimethylethyl.

/ 5

8. The amine of claim 6 wherein said R" is the same as
R—N_ said R,
\n" 9. The amine of claim 6 wherein said R’ is geranyl.

10. N-(2-hydroxyethyl)digeranyl amine.

wherein R is a hydroxyalkyl group having from 2 to 6
carbon atoms R’ is an acyclic monoterpenyl radical, ¢
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It Is certified that error appears in the above—identified patent and that said L etters Patent
are hereby corrected as shown below:

Col. 6, line 39, change "N~ (2-hydroxy-1, 1-dimethyl)
Geranylamine" to read --N-(2-hydroxy-1,1l-dimethylethyl)
Geranylamine--. Col. 7, line 3, change "N- (2-hydroxy-1,
l-dimethyl)ethyl" to read ~--N-(2-hydroxy-1, l1-dimethylethyl)-—--.
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