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This invention is an agent useful for pest con-
trol and for immunizing articles of commerce
against the ravages of destructive macro and
micro-organisms, such as bacteria, fungi, in-
sects, various forms of marine life, etc.

Heretofore certain agents, variously known as
toxicants, pest control agents, or fungicides have
been widely employed. Such agents have, how-
ever, lacked certain important characteristics
which limited either or both their utility and
scope of application. For example, cellulosic fab-
rics, particularly cotton fabrics, when exposed to
the weather, commonly suffer from the attacks of
sellulose destroying fungi. When attempts were
made in the past to protect such fabrics by known
pest control agents, certain difficulties were en-
countered. Fungicides have commonly been used
in this connection, but they have been of such
relatively low activity that relatively high per-
centages of them were needed to protect the
fabric, and, in many instances, such protection
resulted in undesirable coloring of such fabric,
Still others lacked chemical stability and de-
composed as the fabric aged, particularly when
exposed to the weather. Not uncommonly this
decomposition has been accompanied by an an-
cillary reaction causing chemical degradation of
the fabric which it was desired to protect. The
protection of fabrics destined for outdoor use
againsi fungus attack without imparting unde-
sirable characteristics to the fabric has consti-
tuted a real problem in the past. ,

These and other weaknesses of known fungus
and pest control agents have prompted me to
carry out extended research work and experi-
mentation in an effort to develop a better pro-
tective agent which would be devoid of the dis-
advantages to which I have referred and others.

As a result of this protracted research and in-
vestigation, a certain group of chemical com-
pounds has been produced which are found to
be ideally suited as pest control agents adapted
for a wide variety of uses, particularly as immu-
nizing or pest control agents against fungl and
bacteria. These compounds are oil-soluble qua-
ternary ammonium compounds and more par-
ticularly quaternary ammonium salts. By “qua-
ternary ammonium salts” is meant those substi-
tuted ammonium salts wherein the four valences
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of nitrogen are linked to organic radicals, while
the fifth valence is linked to an anion.

These compounds are characterized by the fol-
lowing structural formula:

'8 Ry R
8 Or

where: X represents a substantially water-insol-
uble and oil~-soluble acid and Ri, R3, Rz and R«
are organic radicals, either aliphatic, alicyclic,
aromatic, or heterocyclic and may be substituted
or unsubstituted. The four radicals Ri, Rz, R3
and R« may be identical as in tetramethyl am-
monium bromide, or completely dissimilar, as in
cetylethylmethylbenzyl ammonium chloride. In
addition, two or three of the radicals, Ri, Rz, Ra
and R4, may be replaced by & ring structure of
equivalent valence as in lauryl pyridinium naph-
thenate
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where three groups are replaced by the trivalent
ring structure
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and X is naphthenic acid, which is a ‘substan-
tially water-insoluble and oil-soluble organic
acld.

Among examples of the quaternary ammonium
compounds of this invention are:

Dodecyldimethylbenzyl ammonium naphthenate

Lauryl pyridinium naphthenate

Alkyl dimethyl benzyl ammonium naphthenate
48 Alkyl dimethyl benzyl ammonium oleate

Lauryl pyridinium oleate

- 9-octadecenyl dimethyl ethyl ammonium naph-
thenate

9-octadecenyl dimethyl ethyl ammonjum oleate

50 Cetyl dimethy! benzyl ammonium naphthenate
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Cetyl dimethyl benzyl ammonium oleate

Cetyl dimethyl benzyl ammonium 2-ethy! hexo- -
ate .

Cetyl diniethyl benryl ammonium tallate

Cetyl dimethyl benzyl ammonium alkyl sulfonate

9-octadecenyl dimethyl ethyl ammonium 2-eth-
ylhexoate ) '

9-octadecenyl dimethyl ethyl ammonium tallate

9-octadecenyl” dimethyl ethyl ammonium alkyl
sulfonate ‘

Alkyl dimethyl benzyl ammonium 2-ethylhexoate

Alkyl dimethyl benzyl ammonium tallate

Alkyl dimethyl benzyl ammonium alkyl sulfonate

Lauryl pyridinium 2-ethylhexoate ‘

Lauryl pyridinium tallate

Lauryl pyridinium alkyl sulfonate

Tetraethyl ammonium naphthenate

Dimethyl ethyl propyl ammonium naphthenate

Lauryl pyridinium naphthenate 2-ethylhexosate
combination :

Lauryl pyridinium naphthenate dodecyl dimethyl
benzyl ammonium naphthenate combination

Alkyl dimethyl benzyl ammonium laurate

Alkyl dimethyl benzyl ammonium linoleate

Didodecyldimethyl ammonium naphthenate

Dodecyldimethylbenzyl ammonium mono-octyl
phthalate

Dodecyldimethyl-o-chlorbenzyl
noleate .

Di - isobutylphenoxyethoxyethyldimethyl benzyl
ammonium 2-ethylhexoate

Lauryl pyridinium-p-tert.-amylphenoxyacetate

p-Tert.- octylphenoxyethoxyethyldimethylbenzyl
smmonium oleate

N-(auric acid ester of colamino-formyl methyl)
dimethyl benzyl ammonium naphthenate

Dodecyldimethylbenzyl ammonium laurate.

Exhaustive researches in the production of the
quaternary ammonium salts of this invention
have been carried out in connection with a great
number of acids (represented by X in the struc-
tural formula) and it has been found that all
the many water-insoluble and ofi-soluble acids
tested were operative in the carrying out of this
invention. In fact no ofl-soluble and water-
insoluble organic acid has been found which is
inoperative and the tests therefore proved that
all oil-soluble and water-insoluble organic acids
will function satisfactorily in the production of
the novel chemical compound of this invention
and all compounds thus produced are oil-soluble
and substantially water-insoluble,

These compounds may be prepared by a num-
ber of different methods. They may be obtained
as the pure compounds, but it is also practical to
prepare these in the form of solutions in various
organic solvents, including benzine, They may
also be prepared in other vehicles in which they
may be soluble, such as synthetic resin solutions,
ete.

The following examples are illustrative of the
present invention.

Example 1—Preparation of dodecyl dimethyl
benzyl ammonium naphthenate

170 grams (.25 M) of 50% dodecyl dimethyl
benzyl amonium chloride are dissolved in 500
grams ethyl alcohol and heated with agitation to
60° C. A soap is then prepared consisting of 20
grams of a 50% solution of sodium hydroxide,
dissolved In 300 grams of ethy! alcohol to which
has ben added 55.9 grams (.25 M) of naphthenic
acld (acid number 251). The soap should test
acid to phenol-phthalein. This soap is added
slowly, under agitation, to the previously pre-
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pared solution of dodecyl dimethyl bensyl am-
monium chloride and the resulting solution is
ltr!ppedotdooholmdnter“lnm”:tu
bath temperature of 100° C, The resulting prod-
ucthlbrownvheou‘nquidwmchlbouldbo
filtered through s steam funne] to remdve the
precipltatedlodlumchlorldeofwmchumms
(.25 M) is recovered. The resulting dodecy] di-
methyl benzyl ammonium naphthenate is soluble
in benzol, toluol, mineral spirits, mineral oll,

‘linseed ofl and all the common fat solvents.

Ezample 2.—Preparation of mized alky! dimethyl
benzyl_ammonlum naphthenate (70% solution)

736 grams (1 M) of 50% mixed alky] dimethyl
benzyl amonium chloride (derived from amines
obtained from cocoanut fatty acids and indi-
caling a mixture of alkyl chains such a8 occur in
cocoanut ofl and averaging 12 carbon atoms in
length), are added to a previously prepared soap
solution consisting of 40 grams (1 M) of sodium
hydroxide, 200 grams of water and 247 grams of
naphthenic acid (acid number 228). This soap
should test acid to phenoiphthalein. The re.
sulting solution is stripped of water and alcohol
“in vacuo” at a bath temperature of 100° C.
When dry, 242 grams of “Cellosolve” (ethylene
glycol monoethyl ether) or aleohol (ethyl) are
added and the resulting solution flitered. 58
grams of sodium chloride are recovered and the
end product is a free flowing light amber liquid,
soluble in xylol, mineral oll, linseed oil and the
common. fat solvents.

« Example 3.—Preparation of 9-octadecenyl di-

.methyl ethyl ammonium naphthenate

134 grams (.25 M) of 75% 8-octadecenyl di-
methyl ethyl ammonium bromide are dissolved in
500 grams of ethyl alcohol and heated with agi-
tation to 60° C. A soap is then prepared consist-
ing of 28 grams of a 50% aqueous solution of
potassium hydroxide dissolved in 300 grams of
ethyl alcohol, to which has been added 55.9 grams
(.25 M) of naphthenic acid (acid number 251),
The soap should test acid to phenolphthalein,
This soap is added slowly, under agitation, to the
previously prepared solution of 9-octadecenyl
dimethyl ethyl ammonium bromide and the re-
sulting mixture is stripped of alcohol and water
under water vacuum at a bath temperature of
100° C. The resulting product is an amber
viscous liquid requiring Afiltration through s
steam funnel to remove the precipitated potas-
slum bromide of which 29.7 grams is recovered.
The 8-octadecenyl dimethyl! ethyl ammonium
naphthenate is -soluble in benzol, toluol, mineral
spirits, mineral oil, linseed ofl and alj the com-
mon fat solvents

Ezxample 4.—Preparation of cetyl dimethyl benzyl
ammonium naphthenate

381.5 grams (25 M) of 25% cetyl dimethyl
benzyl ammonium chloride are dissolved in 500
grams of ethyl alcohol and heated with agitation
to 60° C. A soap is then prepared consisting of 20
grams of a 50% aqueous solution of sodium hy-
droxide dissolved in 300 grams of ethyl alcohol to
which is added 55.9 grams (.25 M) of naphthenie
acid (acid number 251). The soap should test
acid to phenolphthalein. This soap is added
slowly under agitation to the previously prepared
solution of cetyl dimethyl benzyl ammonium
chloride and the resulting mixture is stripped of
alcohol and water under vacuum at a bath tem-
perature of 100° C. The product is an amber
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viscous liquid requiring filtration through a steam
funnel to remove the preciptated sodium chloride,
of which 14 grams (.25 M) are recovered. The
product is soluble in benzol, toluol, mineral
spirits, mineral oil, linseed oil and all the com-
mon fat solvents.

In a similar manner a plurality of quaternary
raw materials may be reacted with a plurality of
acids within the purview of this invention.

The end products of the foregoing examples
may be used in practice in solution or otherwise
as the fungicidal agent. However, these fungi-
cidal agents may be used in combinations, such,
for example, as combinations of such quaternary
compounds plus other fungicidal agents, such as
metallic naphthenates, oleates, tallates, or the
like.

In the majority of examples hereinbefore given
it has been shown how the end products may
be made by reacting water-soluble quaternary
ammonium salts with a sodium or potassium salt
of a water-insoluble organic acid to obtain the
end products. 'The preparation of the water-
soluble quaternary ammonium compound itself
may be carried out in accordance with a number
of well known conventional methods.

In other examples given, the end product has
been made by reacting together the water-in-
soluble organic acid with the water-soluble hy-
droxide of the quaternary ammonium compound.
Such hydroxide quaternary ammonium com-
pounds may likewise be prepared by conventional
methods. It is to be understood further that the
preparation of the end products of this invention
are not necessarily limited to the process steps
given in the examples which have been ad-
vanced for the purpose of illustration.

The compounds prepared in accordance with
this invention have been shown by tests to be
highly effective as pest control agents. For ex-
ample, the compound made according to Example
1 was applied on a typical awning fabric (10 oz.
duck). It was applied in various concentrations
ranging from as little as .25% to 20% per weight
of fabric. These various treated fabric speci-
mens together with an untreated fabric speci-
men control were exposed to many different con-
ditions among them weathering, burial in com-
posted soil rich in micro-organisms, exposed in
a high humidity room favoring mildew growth,
etc. It was found that even the presence of as
little as .25% of this composition already had a
discernible effect upon the resistance of the fabric
to rotting and mildew which are caused by fungi.
At the levels of 1% and higher, the treated fabric
remained unaffected by the fungi activities even

when exposed to them for as long as six months.

The untreated fabric by comparison lost its ten-
sile strength entirely upon two weeks exposure
to the soil and it lost substantially all of its
strength when exposed to high humidity for two
months. There was no secondary chemical effect
of this compound upon the fabric; that is, the
treated fabric did not suffer chemically from the
compound even when exposed to the weather for
as long as six months.

In another series of tests, a number of the com-
pounds enumerated in the various examples abovs
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were investigated as pest control agents in con-
nection with economic crops. For this purpose
they were applied in the form of their aqueous
emulsions and they were also applied after first
being diluted with inert carriers, such as benton-
ite clays. - The preliminary results show great
promise for their performance as pest control
agents in the fleld of econcmic crops. In still
another test, the compounds described in the
various examples were checked for their effec-
tiveness in coping with certain bacterial attacks
upon many articles of commerce; for example,
they were used to protect casein paints from de-
composition and they performed very satisfac-
torily for such purposes.

The agents of this composition may also be used
as additives to many other film-forming com-_
positions and penetrants in addition to their use-
ful role in casein paints. For example, they may
be introduced into varnishes, water repellants for
textiles and wood, plastics, linoleum, oil paints,
polishes, waxes, and a wide variety of other prod-
ucts. They are useful as pest control agents in
these compositions and they also have a pro-
nounced protective effect upon the articles of
commerce to which these compositions are ap-
plied. Por example, the use of a water repellant
upon a tent fabric may reduce the water perme-
ability of the fabric, but would not protect the
fabric from rotting due to fungus growth. The
inclusion of the agent of this invention in a water
repellant composition would protect the fabric
treated from such fungus growth.

The foregoing detailed description sets forth
the invention in its preferred practical form, but
the invention is to be understood as fully com-
mensurate with the appended claims,

Having thus fully described the invention, what
I claim as new aid desire to secure by Letters
Patent is:

1. A substantially water-insoluble and substan-
tially benzine-soluble alkyl dimethyl benzyl am-
monium naphthenate wherein the alkyl group
contains from 12 to 18 carbon atoms.

2. A substantially water-insoluble and substan-
tlally benzine-soluble dodecyl dimethyl benzyl
ammonium naphthenate.

MILTON NOWAK.
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