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This invention reigtes to pest contrel agents
and more particularly to those for the control of
fungi, bacteria, marine organisms and other pests.

The agents heretofore used comprise substan-
tially water-insoluble metallic salts of naphthenic
acid and other similar organic substantially
water-insoluble acids. Copper and zine salts have
been most widely used in this connection o pre-
vent or minimize the deterioration of cellulosic
material due to the ravages of micro-organisms,
such as fungi and bacteria. They have also been
employed to protect cellulosic articles, protein
meterials and living plants from the ravages of
other inimical organisms, such as insects, bac-
teria, actinomycetes, ete. :

Herein the term “pest control” is used in its
broadest sense with respect to all known types
of pests to which articles of commerce and eco-
nomic crops are vulnerable and to the toxicant
salts of other metals as well as copper and zinec
to which reference has been made.

While toxicant metallic salts have been widely
used for the purpose stated, they have not been
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entirely satisfactory for several reasons smong
which may be mentioned the relatively high per-

centage of these salts per weight of the article
to be protected which is generally required to
give satisfactory results and also the fact that
prior pest control agents of this character are
not sufficiently resistant to the action of water
leaching. Washing of fabrics so treated or the
action of rain or snow thereon have been found
to materially decrease the effectiveness of the
treatment. :

A standard test employed to determine the
efficiency of toxicant treatments of the charac-
ter specified is to bury samples of treated ma-
terial in infeeted soil for a predetermined period.
Chart I, given below, graphically shows a 14 day
soil burial test before and after leaching of dif-
ferent fabric specimens, treated with standard
water-insoluble metallic salt fungicides. The
leaching in these tests is carried out by subject-
ing 72 square inches of the fabric specimen to 24
hours’ leaching at s rate of 8,000 grams of water
per hour.

Percent Tensile | Percent Tensile
tSt}'enézth ® R‘E Stren(%th b Re-
- aine ase taine (based
) Pi‘;g%nﬁ{efﬁng‘e_ 0;11 ir;itialt hten- ogll iztlitial hten-
1 sile strength as sile strength ag
Composition D ted rer Lul. o) of fabrig | 100) “or , abric
when subjecte: when subjecte
Cotton Fabrie without leach- after water leach-
ing to soil burial ing to soil burial
test test
Commercial grade of copper naphthenste solution
containing 8% copper.________________ 0.8 80 48
Commereial grade of zine naphthenate solution
containing 8% zine. _________________ T 1.0 85 43
Commercial grade of copper oleate solution con-
taining 6% eopper......_.________ " 0.5 75 40
Commercial grade of cadmium naphthenate solu-
tion containing 8% cadmium_...___._.__.___ 1.2 80 45
Commereial grade of copper tallate solutfon con-
taining 6% copper-_..._____________________ O 0.5 72 39
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From the foregoing, it is apparent that the effi-
ciencies of the several fungicides tested are very
materially affected by water leaching and also
that the microbial organisms have & very serlous
degrading effect upon the strength of the fabric.

The foregoing chart likewise shows that the
protective action of the tested agents are highly
eflective, when judged according to present day
standards. It is, however, desirable to increase
their efficiency so that the treated articles may be
more effectually and permanently protected
against the action of the various inimical or-
ganisms involved.

with full knowledge of the shortcomings of
these biological control agents referred to above,
a great.deal of research work was carried out in
an effort to overcome these defects. It was dis-
covered, as a result of protracted studies and ex-
perimentation, that it is possible to so modify
these agents as to render them far better in
every respect and every purpose for which they
are intended. I have discovered in particular
that the addition of minor ratios of quaternary
ammonium compounds will produce these im-
provements. - By quaternary ammonium com-
pounds, I means substituted ammonium salts of
the general formula:

wherein: Ri:, Ra, Ra and R4 are organic radicals,
either aliphatic, alicylic, aromatic, or heterocyclic
and may be substituted or unsubstituted. The
four radicals R1, Rz, Rs and R4 may be identical
as in tetramethyl ammonium bromide, or com-
pletely dissimilar, as in cetylethylmethylbenzyl
ammonium chloride. In addition, two or three
of the radicals, R1, Rz, Rz and Rs4, may be re-
placed by a ring structure of equivalent valence
as in laury] pyridinium chloride

where three groups are replaced by the tri-valent
ring structure

X in said formula is an anion, such as ql,
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HSO4, CH:COO, ete., derived from a water-sol-
uble acid, inorganic or organic, such as HC), HI,
HsSOs, .H:POs, HBr, HF, HiSiFs, HNOs,
CH3;COOH, CH3CH20H COOH,

(COOH—CHz—C (OH) (COOH) —CH2—COOH)

CsH«(OH) (COOH), etc. . :

It thus appears that this invention employs,
generally speaking, quaternary ammonium com-
pounds wherein four valences of the nitrogen
atom are linked to organic radicals and the fifth
valence is linked to an anion of a water-soluble
acid.

Among the quaternary ammonium compounds
which I have employed in the carrying out of my
invention are:

Dodecyldiethylfurfuryl ammonium iodide

Dimethylphenyl (sulphobenzyl) ammonium sul-
fate, dodecyl ester

Cyclohexyldodecyldimethyl ammonium bromide

(2-hydroxypropyl) trimethyl ammonium iodide

Trimethyl (2-hydroxyphenyl) trimethyl ammo-
nium iodide ‘

Didodecyldimethyl ammonium chloride

(2-bromoethyl) trimethyl ammonium bromide

(5-tert-amyl-2-hydroxyphenyl) trimethyl am-
monium iodide

(«~Amino-p-tolyl trimethyl ammonium chlo-
ride

Lauryl pyridinium chloride

Dodecyldimethylbenzylammonium chloride

9-octadecenyldimethylbenzyl ammonium bro-
mide

Cetyldimethylbenzyl ammonium lactate

Dodecyldimethyl-o-chlorbenzyl ammonium chlo-
ride

p-Tert - octylphenoxyethoxyethyldimethylbenzyl
ammonium chloride

Di - isobutylphenoxyethoxyethyldimethylbenzyl
ammonium citrate .

Di - isobutyloresoxyethoxyethyldimethylbenzyl
ammonium chloride

Beta-acetoxyethylcetyldimethyl ammonium p-
hydroxy-benzoate

Carbethoxymethyldimethyllauryl ammonium sal-
icylate

The quaternary ammonium compounds which
I have found particularly advantageous for this
purpose are in themselves water-soluble (this
applies to all of the enumerated quaternary am-
monium compounds). Thus it could not be fore-
seen, even by those skilled in the art, that the
addition of minor proportions of these quater-
nary ammonium compounds to substantially
water-insoluble salts of naphthenic acids and
other organic water-insoluble acids would im-
prove the resistance of ‘these salts to the effects
of water leaching. As far as the percentages of
these quaternary ammonium compounds are
concerned, I have found that they are useful in
ratios as low as .05% and as high as 25% per
weight of the metal salt.

The tests made on this invention have brought
out the wholly unpredictable and remarkable
fact that the presence of these substantially
water-soluble quaternary ammonium compounds
not only increases the resistance to water leach-
ing of the toxicant metallic salts, but they also
greatly improve the fungicidal performance or
efficacy of the resulting composition.

The following examples are illustrative of the
present invention and appended to these exam-
ples is & Chart II, wherein the effect of the ad-

75 addition of the quaternary ammonium salts to
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standard water-insoluble metallic salt fungi-
cides, as set forth in certain of these examples,
is compared with material treated with commer-
cial grades of fungicidal agents in which the
quaternary ammonium salts are not present.

EXAMPLES
Example 1

This material is used as a control in our fun-
gicide tests and consists of a commercial grade
of copper naphthenate solution containing 8%
copper as metal. This material heretofore has
been among the most prominent of agents par-
ticularly useful as a fungicide for the treatment
of cellulosic articles and the like.

Example 2

To 100 grams of a commercial grade of cop-
per naphthenate solution containing 8% copper
as metal is added, with vigorous agitation, 2
grams of a 50% solution of lauryl pyridinium
chloride. Agitation is continued for % hour
when a homogeneous solution is obtained. The
end product of this example has been checked in
practical field tests and has been found to pos-
sess greatly superior performance as compared
with the straight copper naphthenate solution.
It has much better protection against the effect
of weathering, including rain, to such cellulosic
articles as awnings and sandbags. It has also
shown great promise as a fungicide for agricul-
tural purposes.

Exagmple 3

To 100 grams of a commercial grade of copper
naphetenate solution containing 8% copper as
metal is added, with vigorous agitation, 1 gram

of a 50% solution (in monoethylether of ethyl--

ene glycol) of dodecyldimethylbenzyl ammonium
chloride. Agitation is continued until s’ homo-
geneous solution is obtained. The end product
of this example has been checked and has been
proven as a very excellent pest control agent.

Example 4

To 100 grams of a commercial grade of copper
naphthenate solution containing 8% copper as
metal is added, with vigorous agitation, 1.5 grams
of 9-octadecenyldimethylbenzyl ammonium bro-
mide. Agitation is continued until a homogene-
ous solution is obtained. The end product of this
example shows excellent effectiveness as an in-
secticide and fungicide.

Ezample 5

To 100 grams of a commercial grade of copper
naphthenate solution containing 8% copper as
metal is added, with vigorous agitation, 4 grams of
cetyldimethylbenzyl ammonium chioride. Agita-
tion is continued until a homogeneous solution is
obtained. The end product of this example has
been thoroughly investigated and found to be a
superior agent for the control of micro-organisms
and insects,

Example 6

To 100 grams of a commercial grade of copper
naphthenate solution containing 8% copper as
metal is added, with vigorous agitation, 2 grams
of dodecyldimethyl - 0 - chlorbenzyl ammonium
chioride. Agitation is continued until & homo-
geneous solution is obtained. The end product

of this'example has shown itself to be an excel-
lent pest control agent for many applications.

Example 7

g To 100 grams of a commercial grade of zinc
naphthenate solution containing 109% zine as
metal is added, with vigorous agitation, 1 gram
of 8 30% monoethyl ether of ethylene glycol solu-
tion of lauryl pyridinium chloride. A homo-
geneous solution is obtained. This end product
shows great advantage over the performance of
the unmodified zine naphthenate.

Example 8

To 100 grams of a commercial grade of zine
naphthenate solution containing 109 zine as
metal is added, with vigorous agitation, 5 grams
of cetyldimethylbenzyl ammonium iodide. A
homogeneous solution is obtained. The end
product of this example has been thoroughly
checked and has proved itself to be an outstand-
ing pest control agent.

io
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Example 9

o5 . TO 100 grams of 2 commereial grade of zine
naphthenate solution containing 8% zinc as
metal was added, with vigorous agitation, 4 grams
of a 25% alcohol solution of cetyl trimethyl am-
monium bromide. A clear homogeneous solution
was obtained. The end product of this example
is an excellent pest control agent, particularly for
the protection of wood.

30

Example 10

To 100 grams of a commereial grade of copper.
oleate solution containing 6% copper as metal
was added, with vigorous agitation, 3 grams of
a 30% solution of lauryl pyridinium chloride in
ethyl alcohol. A homogeneous solution was ob-
tained. The end product of this example has
proved itself as an outstanding fungicide and
insecticide.
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Example 11

To 100 grams of a commereial grade of copper
tallate solution containing 6% copper as metal
was added, with vigorous stirring, 2 grams of cetyl
dimethyl ethyl ammonium bromide. The tem-
perature of the mixture was raised to 180° F. while
50 stirring. A homogeneous solution was obtained.
The end product of this example is an excellent
pest control agent, particularly as an ingredient
of anti-fouling paints.

45

Example 12

To 100 grams of a commercial grade of zinc
naphthenate containing 12% zinc as metal is
added, with agitation, 50 grams of a 50% mono-
ethyl ether of ethylene glyecol solution of lauryl

80 pyridinium chloride. The product, containing
6.6% zinc and 16% of the lauryl pyridinium chlo-
ride is a clear homogeneous liquid. The end
product of this example is an excellent pest con-
trol agent, particularly for the protection of wood.

868

Ezxzample 13

To 100 grams of a commercial grade of copper
naphthenate emulsion base containing 8% copper
is added 60 grams of a 609 monoethyl ether of

70 ethylene glycol solution of dodecyldimethyl benzyl
ammonium chloride. The product is a homo-
geneous liquid containing 5% copper and 22.5%
of dodecyldimethyl benzyl ammonium chloride.
The end product of this example has proven itself

78 as an excellent fungicide and insecticide,
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" 'Example 14

To 100 grams of a commercial grade of zinc
naphthenate solution containing 8% zine is added

33 grams of lauryl pyridinium chloride. The mix-

ture is agitated for 1 hour at 180° F." The product
is a homogeneous liquid containing 6% zinc and
259 lauryl pyridinium chloride. The end product
of this example is an excellent pest control agent,
particularly as an ingredient of anti-fouling
paints.

Ezxample 15

To 100 grams of a commercial grade of a solu-
tion of the copper salt of & petroleum sulfonate
containing 3% copper was added .5 gram of a
509 solution of p-tert-octylphenoxyethoxyethyl
dimethy! benzyl ammonium chloride in mono-
ethy] ether of ethylene glycol. The mixture was
agitated for 1% hour. The product was a homo-
geneous solution containing 3% copper as metal.
The end product of this example has been investi-
gated and found to be a superior agent for the
control of micro-organisms and insects.

Exzample 16

To 100 grams of a commercial grade of copper
2-ethylhexoate solution containing 4% copper as
metal was added 5 grams of a 50% solution of
cetyldimethylbenzyl ammonium chloride in
monoethyl ether of ethylene glycol. The mixture
is agitated for % hour. The product is a homo-
geneous solution, The end product of this
example has been checked and has been proven
as a very excellent pest control agent.

Example 17

To 100 grams of g solution of zine naphthenate
and iron naphthenate in toluene containing 4%
zine and 1% iron was added two grams of dodecyl-
dimethyl benzyl ammonium chloride. The mix-
ture was agitated for % hour at 160° F. and
yielded a homogeneous solution. The end prod-
uct of this example shows considerably better
performance than the unmodified combination
of the two salts, particularly in the field of wood
preservation.

Example 18

To 100 grams of a commercial grade of copper
naphthenate solution containing 6% copper was
added 1 gram of terbutyl phenoxyethoxyethyl di-
methylbenzyl ammonium chloride and 1 gram of
lauryl pyridinium chloride. The mixture was
agitated for 14 hour at 160° F. and yielded a
homogeneous solution. The end product of this
example is an excellent pest control agent, par-
ticularly for the protection of wood.

Example 19

To 100 grams of a commercial grade of zine
naphthalenate solution containing 8% zinc was
added 16 grams of a 50% solution of lauryl pyridi-
nium chloride in monoethyl ether of ethylene

glycol, and 7 grams of a 50% isopropyl alcohol’

solution of dodecyldimethyl benzylammonium
chloride. The mixture was agitated for % hour
at room temperature. The product was a clear
homogeneous solution containing 6% zinc and
12.59% mixed quaternary ammonium  compound.
The end product of this solution is an excellent
pest control agent, particularly as an ingredient
of anti-fouling paints.
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Example 20

To 100 grams of a commercial grade of copper
naphthenate solution containing 8% copper as
metal is added, with vigorous agitation .05 gram
of dodecyldimethylbenzyl sammonium chloride.
Agitation is continued until a homogeneous solu-
tion is obtained. The end product of this example
has shown itself to be an excellent pest control
agent for many applications.

) Ezample 21

To 100 grams of cadmium naphthenate con-
taining 8% cadmium was added 4 grams of a 50%
solution of lauryl pyridinium chloride in mono-
ethyl ether of ethylene glycol. The mixture was
agitated until a homogeneous solution resulted.
The end product of this example is an excellent
pest control agent, particularly for the protection
of wood.

Example 22

To 100 grams of a xylol solution containing 49,
cadmium as cadmium naphthenate and 4% cad-
mium as cadmium 2-ethylhexoate was added 2
grams of cetyldimethylbenzyl ammonium chlo-
ride. The mixture was agitated for )2 hour at
180° F. The product was a clear homogeneous
solution. The end product of this example has
proven itself an excellent pest control agent, par-
ticularly for the protection of wood.

Exzample 23

To 100 grams of a commercial grade of chro-
mium naphthenate solution containing 4% chro-
mium was added 1 gram of lauryl pyridinium
chloride. 'The mixture was agitated until a ho-
mogeneous solution resulted. The end product
of this example is superior to the unmodified
chromium naphthenate, particularly as a wood
preservative.

Example 24

To 100 grams of xylol solution of barium naph-
thenate was added 4 grams of a 509% solution of
lauryl pyridium chioride in monoethyl ether of
ethylene glycol. The mixture was agitated for
1% hour. The product was a homogeneous solu-
tion. 'The end product of this example proved
itself as an excellent fungicide and insecticide.

Example 25

'To 100 grams of solid copper oleate containing
10% copper metal and maintained at a tempera-

5 ture of 190° F. was added 2 grams of a 50% solu-

tion of lauryl pyridinium chloride in monoethyl
ether of ethylene glycol. The mixture was agi-
tated for 1 hour at 190-200° F'. and allowed to cool.
The product was a soft waxy solid, homogeneous
in character, containing 9.5% copper metal and
29 of a quaternary ammonium compound. The
end product of this example is an excellent pest
control agent, particularly as an ingredient of
anti-fouling paints.

Example 26

To 100 grams benzene solution of copper stea-
rate containing 1% copper metal and maintained
at a temperature of 150° F. was added 1 gram of
a 509 monoethyl ether of ethylene glycol solu-
tion of lauryl pyridinium chloride. Upon agita-
tion, the resulting solution was clear and homoge-
neous. The end product of this example is an
excellent pest control agent, particularly for the
protection of wood.




Chart II, hereinbefore referred to, follows:

Chart II, Effect of addition of quaternary a
insoluble metallic sali fungicides

Yy soil burlal test before leaching,
grams of water per each hour. The

[In this chart is given the performance in the standard 14 da;
subjected to a leach test of 24 hours at the rate of 8,000
the relative performance of them (unleached) after
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pest conirol agent comprising: a homogeneous
mmonium salts to standard water-

o8 well a8 after the fabrics have been
0wWn on a few of the fabries

four weeks' soil burial Furthermore, thers is also shown the visual
appearance of the various treated fabrics after the soil burial test.) !
Pesrgent tgenlgne
ren e~ ;
Visual Appearance of Fabric after 14 days’ - talned (based on Pse";' cgnt tgenﬁlle
Percont Fun- |_ soil burial test initial tensile tahieggb od e-
glotde Metal strength o 100) | RS, (based on
epos or of fabric when
Composttion | 11 Weight sublected to sofl | Stfength of 100)
of Cotton burial test fabrie " opche i
e Leached Unleached ; g&'ﬁ% B s
eache eac) ' test
. Un-
Leached leached
Commercial grade of 0.5 considerable staining | normal, no evidence 45 90 8
© coppernaphthsnate evident due to mi- of staining due to
solution containing crobial activity. microbial activity.
o CODDer. )
Composition describ- 0.5 normal, no evidence | normal, no evidence 81 00 ...
ed under Example of stain due to mi- of staining due to
3 crobial activity. microbial activity. :
Composition describ- 0.5 | doo. | 5 C B, 94 100 oo
ed under Example 3.
Commercial grade of 0.5 heavy staining due to | slight evidence of 40 L SO
copper oleate solu- microbial sctivity. staining due to mi-
tion containing 69 crobial activity.
copper.
Composition describ- 0.5 normal, no evidence | normal, no evidence 92 L2
ed under Example of staining due to of staining due to
0. - microbial activity, microbial activity.
Commercial grade of 1.0 heavy staining due to | normal, no evidence of 43 86 18
zine naphthenate microbial activity. staining due to mi-
gtélrutiign containing crobial activity.
% zine. )
Composition as de- 1.0 normal, no evidence | normal, no evidence 75 95 40
scribed under Ex- of staining due to of staining due to
ample 7. microbial activity. microbisl activity.
Commercial grade of 1.2 considerable staining | normal, no evidence 45 - S
cadmium naphthe- evident due to mi- of staining due to
nate solution con- crobial activity. icrobial activity.
taining 8% cadmi-
um,
ng‘position as de- 1.2 normsal, no evidence | normal, no evidence of 80 L S
bed under Ex- of staining due to staining due to mi-
ample 22, microbial activity. crobial activity.
Composition a3 ..de-- 05 |l normsl, no evidence |.........__ 100 89
seribed under Ex- of staining due to
ample 5. microbialactivity.

The foregoing Chart IT shows very clearly the
remarkable results accomplished by the present
invention from the standpoints of stabilizing or
making permanent the toxicant treatment
against water leaching, the increased. efficiency
of the toxicants, as such, both before and after
leaching, and the relatively little loss of tensile
strength which the present invention insures.

It will of course be understood that Chart IT
primarily involves tests upon treated cellulosic
fabric wherein changes in tensile strength of
the fabric are an important criteria. In other
cellulosic articles of commerce generally and
economic crops, the degree of resistance of pest
attack may be measured by other criteria than
tensile strength, but the examples, hereinbefore
given, adequately demonstrate that the present
invention is highly efficient for these various pur-
poses in the several fields under consideration.

The foregoing description sets forth the in-
vention in preferred practical forms, but the
invention is to be understood as fully commen-
surate with the appended claims,

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

1. A new composition of matter useful as a
pest confrol agent comprising: a homogeneous
solution of at least one substantially water-insol-
uble copper salt of naphthenic acid and at least
one substantially water-soluble quaternary am-
monium compound, wherein four valences of the
nitrogen are linked to organic radicals and the
fifth valence is linked to an anion of a substan-
tially water-soluble acid.

2. A new composition of matter useful as a

45

50

&b

60

86

70

[{]

solution of at least one substantially water-insoi-
uble salt of a mono-basic organic acid and a
lesser amount of lauryl pyridinium chloride.

3. A new composition of matter useful-as g
pest control agent comprising: a homogeneous
solution of at least one substantially water-
insoluble salt of a mono-basic organic acid and g
lesser amount of cetyldimethylbenzyl ammonium
lactate. .

4. As a new composition of matter homo-
geneous solution of a substantially water-insolu-
ble salt of naphthenic acid and lauryl pyridinium
chloride,

5. As a new composition of matter 3 homo-
geneous solution of a substantially water-insol-
uble salt of naphthenic acid and cetyldimethyl-
benzyl ammonium lactate.

6. As a new composition of matter useful as a
pest control agent resistant to water leaching;
an oil soluble solution containing at least one
substantially water-insoluble metal salt of a
mono-hasic organic acid stabilized against water
leaching by not more than 25% per weight of
the metal salt of at least one substantially water-
soluble quaternary ammonium compound having
the following formula:

R Rj

/ x ’
Ry \Rq

wherein R1, Re, Rs, and R« are organic radicals
and X is an anion derived from g substantially
water-soluble acid. :

7. As a new composition of matter useful ag
a pest control agent resistant to water leaching;
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an oil soluble solution containing at least one
substantially water-insoluble metal salt of naph-
thenic acid stabilized against water leaching by
not more than 25% per weight of the metal salt
of at least one substantially water-soluble qua-
ternary ammonium compound having the fol-
lowing formula:

[R‘\N /Ru]x
R,/ \RI

wherein Ri, Rz, Rs, and R4 are organic radicals
and X is an anion derived from a substantially
water-soluble acid.

8. As a new composition of matter useful as &
pest control agent resistant to water leaching; an
oil soluble solution containing at least one sub-
stantially water-insoluble zine salt of naphthenic
acid stabilized against water leaching by not
more than 25% per weight of the metal salt of at

1v
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least one substantially water-soluble qusaternary .

ammonium compound having the following for-

mula:
R{\ Ry’
Rs Ry,
wherein R1, Rz, R3, and Rs are organic radicals
and X is in anion derived from a. substantially
water-soluble acid.
9. As a new composition of matter useful as a

pest control agent resistant to water leaching; an
oil-soluble solution containing at least one sub-

stantially water-insoluble metal salt of a mono- 3§

basic organic acid stabilized against water leach-
ing by not more than 25% per weight of the metal
salt dodecyldimethyl benzyl ammonium chloride.

10. As a new composition of matter useful as

) 12

an oll-soluble solution containing at least one sub-
stantially water-insoluble metal salt of naph-
thenic acid stabilized against water leaching by
not more than 25% per weight of the metal salt
dodecyldimethyl benzyl ammonium chioride.

11. As a new composition of matter useful as a
pest control agent resistant to water leaching; an
oil-soluble solution containing a zinc salt of napth-
thenic acld stabilized against water leaching by
not more than 25% per weight of the metal salt
dodecyldimethyl benzyl ammonium chloride.

. MILTON GOLL.
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