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The present invention relates to a process for
protecting any kind of material being liable 1o
the attack by moths and animal pests from the
damage caused thereby.

My invention broadly consists in incorporating
with the said material a cyclic organic conmpound
containing a nucleus selected from the group con-
sisting of the aromatic and heterocyclic nueclei,
and in the said nucleus a substituent containing
a quaternary nitrogen atom. In the compounds
to be used according to my invention, the said
substituent may contain one or more carbon
atoms, and the earbon linkage may be interrupted
by hetero atoms and/or groups of hetsro atoms
as, for instance, O, S, S02, N, P and the like.
Furthermore, the sald compounds may be sub-
stituted In any desired way, for instance, by halo-
gen, hydroxy, amino, sulfo, sulfoester, carboxylic
acid, ether or thicether groups and the like; the
compounds may also contain more than one
quaternary ammonium group. Besides, I have
found such compounds to be particularly suitable
for my process as owing to their higher molecular
welght have a higher affinity for the materlal to
be protected. Therefore, such compounds are
preferably used in my process which contain, as
a substituent, an aliphatic radical of at least 6
carbon atoms.

Preferred compounds for use in the process of
my Invention may he obtalned by causing di-
phenyl derivatives, such as 4-hydroxydiphenyl, to
react with monochloretrlethylamine and then
transforming the prodycts with monochloro-
benzyl chloride into the guaternary ammonium
compounds. In this way a substance is obtained
which is highly active against textile pests and
which possesses an affinity for the flber. In-
stead of the 4-hydroxydiphenyl also 4-aminodi-
phenyl may be caused to react with monochloro-
triethylamine in the same manner and trans-
formed #&s described above into the quaternary
compound. The chiorotriethylamine may, for In-
stance, also be replaced by 1.3-monochloropropyl-
amine, and for the subsequent transformation
into the guaternary ammonium compound also
diethyl sulfate, dimethyl sulfate or other suit-
able alkylating agents may be used. Instead of
monochlorobenzyl chloride also halogenides
which are otherwise substliuted may be employed.

Tt is also possible to use instead of diphenyl
derlvatives, for instance derivatives of diphenyl-
methane, of triphenylmethane or heterocyclic
compounds, as for example:

The condensadion :predugt of 1 mol of diethyl-
amino-2'-hydrory-3' 5" -dlchlorodiphenylmethane
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and monochlorotriethylamine, rendered quater-
nary with dimethyl sulfate.

The condensation product of 1 1nol of 2.2’ -dihy-
droxy-3.3'.5.5'.4"'-pentachlorotriphenylmethane-

, 2’"-sulfonic acid sodium salt with 2 mols of mono-
~ chlorotriethylamine, rendered quaternary with

dimethyl sulfate or dichlorobenzyl chloride.
The amides from substituted triphenylmethane
sulfonic acids and substituted alkylene diamines

- which are rendered quaternary on the amine ni-

trogen atom, as, for instance, an amide from N-

methyl-N’-dimethyl (ethyl) -ethylenediamine

and rendered gquaternary with dimethyl sulfate.
Of the heterocyclic compounds, for instance

:such of the triphenylmethane type may be men-

tioned, such as condensation products of isatin
with substituted phenols, which compounds are
caused to react with monochlorotrietliylamine
on the nitrogen atom of the isatin and which
are rendered quaternary on the amine nitrogen
atom.

In a similary manner highly active products ean
be obtained by causing, for instance, monochlorc-
triethylamine to react with acid amides and by
subsequently rendering quaternary. Also acid
chlorides as such may be employed for the same
purpose if they are caused to react with such di-
amines or polyamines as contain at least ohe
N-atom which may be rendered guaternary.

Still another group of products to be used ac-
cording to my inventlon are cyclic organic com-
pounds of the general type: R.N'V whereln R is
an aralkyl radical and N is a quaternary nitrg-
gen atom. Particularly suitable are the aralkyl-
ammonium compounds substituted in the aryl
radical and among these especially the halogen
substituted aralkyl-ammonium compcunds. Fur-
ther, the ammonium compounds derived from
alkyl diamines and among these in particular
the mono-ammohium compounds which contain
one or two aralkyl radicals of the benzene series
attached to a tertiary nitrogen atom are par-
ticularly effective. If ammonium compounds are
used which contain only one nitrogen atom it is
advantageous to use such compounds as contain
besldes the aralky] radical at least one alkyl radi-
cal with 6 or more carbon atoms. The ammo-
nium compounds of the kind specifled may be
used in the form of the bases or in the form of
the salts, in particular in form of mineral acid
salts, for instance halides, particularly chlorldes,
bromides and Auorides, furthermnore sulfates and
suliqnates and others.

The following substances may be mentioned as
mothproofing agents:



Benzyl - diethyl - dodecylammonium chiloride,
3.4 - dichlorobenzyl -~ dlethyl - dodecylammonium
chloride, xylyl-pyridinium chloride, menaphthyl-
pyridinfum chlorlde, bis-(3.4.-dichlorobenzyl) -
nicotinfum chloride, di - (3.4-dichlorobenzyl) -
aminoethyl-triethylammeonium sulfethylate, (3.4-
dichlorobenzyl - methyl) - amino - ethyl - 3'.4° -
dichlorobenzyl-dimethylammonium sulfomethyl-
ate, dibenzyl - dimethyl-di-(3.4-dichlorobenzy!) -
trimethylene diammonium bromlde,

This series of suitable compounds may be coh-
tinued at will, in particular on considering what
is known about the suitabllity of the intermedi-
ate products as mothproofing agents. For, in the
case of such compounds as already in the ahb-
sence of a quaternary nitrogen atom display a
certain protective action against moths, der-
mestidae and the like, and hinder the growth of
bacteria, this protective action is further in-
creased by introducing a quaternary nitrogen
atom. The products will then show a sufficlent
moth-proofing action even in very low concen-
tration. Moreover, compounds of the kind de-
scribed not only show an affinity for the animal

fiber but also for the vegetable fiber and thus are -

favorably distingulshed from such known moth-
proofing agents as only take on the animal fiber.
This property Is of particular importance for
the treatment of mixed animal and vegetable
material, slnce it has been found that under cer-
taln conditions also vegetable fibers may be at-
tacked by moths and other animal pests.

My present process may be used for protecting
any kind of material being liable to the attack
by moths, dermestidae, bacterla and like animal
pests, the said materials comprising for Instance
textiles, paper, hides, leather, furs, feathers and
the like.

My protectlve substances may he employed In
aqueous solution and salso in sultable organic
solvents. An especlally good fixing of the pro-
tective substances is obtained by performing the
treatment at higher temperatures, for example
at bolling téemperature. The treatment is pref-
erably combined with one of the usual steps in
the treatment of fibrous materlals, The treat-
ment may thus take place, for example, during
the dyelng or rinsing process, in the back-wash-
ing machine, during the finilshing or greasing
process, or also in French cleahing. Likewlse, the
solutions of the protectlve substance may be
brought on the fiber by spraying or brushing on
or In any way allowing of an even permeation
of the materlal by the protective substance. In
many cases it is of advantage to add the pro-
tective substance to the soap bath or to use soaps
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provided with a content of protectlve substance.
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without, however, restricting it thereto, the parts
being by weight:

Ezample 1

‘Wool is treated by boiling for one hour in a
dyelng apparatus in a bath of 1:20 with 0.5% of
the amide of 3.5.3°.5'-tetrachloro-2.2’-dlhydroxy-
triphenylmethane-2’'-sulfonic acid and delta-
(methyl-amino-pentyl) - diethyl-methyl - ammo-

nium-sulfomethylate of the formula:
Clj Cl
| 1
C CH Cl
(!)H H CH, C,II,
S0 N— B—(CH"@)J—Nicjﬂn
H, CH;
0,800 CH,y

with the addition of 20% of sodium sulfate. The
wool Is thereby rendered moth-proof.

Ezample 2

Mixed tissue of wool and artificlal silk from
regenerated cellulose is treated for one hour with
2% of the quaternary ammonium compound from
3.5.3'.5’.4’'- pentachloro-2.2’- bis - diethylamino-
ethylether - triphenylmethane - 2*/-sulfonic acid
sodlum salt and dimethyl sulfate of the formula.:

; ; CiHy
ClHr-N CH;CH; CH;CHa. N—Caﬂl
8 0aNn
CH;0. OnB BU:OCH:
Cl

in a hath of 1:30 at a temperature of 90-95° C
The goods are rendered Immune from attaek by
moth larvae.

Exzample 3

‘Wool yarn is treated for one hour in a hath of
1:50 with 1.5% of the quaternary ammonium
compound from 2.2’-diethylaminoethylether-3.3/-
dimethyl-5.5’.2'’-trlchlorotriphenylmethane and

2 mols of 34-dichlorobenzyl chlorlde of the for-
mula;
Ct 'Isl
C CH CH;
CaHjy
CH:CH:. .CH:CHs.N—CyH;
1 Hy— Cl

1

at a temperature of 90-95° C. and in the presence

Furthermore, the present products may be used 70 of sodlum sulfate,

in admixture with each other and with other
substances being sultable for combating animal
pests like fiuorine compounds, alkalolds and
others.

Examdle 4

Staple fiber from regenerated cellulose is treat-
ed for 3 quarters of an hour at boiling tempers-

The following examples illustrate my invention 75 ture with 0.5% of the quaternary ammonium .
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compound of 2.2'-dlethylaminoethylether-5.5'-
dichloro-diphenyl-methane and 1 mol of 3.4-
dichlorobenzyl chloride of the formula:

o1 cl
o
0 b
éHn éHz
fI‘Ha (I‘:H2
C1Hp | ' Cill;
>N N—/—Czﬂs
ot (|1\c H;—Q 1

1
The goods will not be attacked by moth larvae.
Erxample 5

The goods to be treated are immersed in or
sprinkled with a 209 =alcoholic solution of the
quaternary ammonhium compound of 2.4-diamino-
diphenyl-2.4-dichlorobenzoyl chloride, mono-
chlorotriethylamine and dimethyl sulfate prob-
ably of the formula:

|
(',‘l CTla I‘IJ—(‘IIs
CHs

|
CH
CyH;
N—C:H;
CHs
080,0.C10

The goods are rendered moth-proof.
Erzample 6

If to a paper pulp 2-3 grams per liter of the
quaternary ammonium compeund of 3-bis-(3".5’-
dichloro -2’- hydroxyphenyl) -1- diethyl - amino-
ethyl-oxindol and para-chloro-benzyl chloride of
the formula:

0 ¢
N
&
C1H, (jmz
l\II—CH: —C1
cay &
are added the paper produced therefrom is pro-

tected against paper pests, such as cockroaches

and the like.
Ezample 7

Wool is treated by boiling for 3 quarters of an
hour with 2% of the quaternary ammonium com-
pound from methyl-2-chloro-£-(diethylamino-
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ethoxy) -diphenylmethane and 3.4-dichloro-ben-
zyl chloride of the formula:

/CHIJi
[4 )—EH—( fOCHz.CHa.I\;T*\CgHu
'H: CH
*Ch ot "C?—Cl
al
The goods are rendered moth-proof thereby.
Erample 8
On treating wool by boiling with 19% of the
monoquaternary ammonium compound from 1
mol of 2.4-diamidodiphenyl, 2 mols of mono-

chlorotriethylamine and 1 mol of 3.4-dichloro-
benzylchloride of the probable formula:

Cals

\N.CHE.CH:.NH—OQ
s

CzHs HIL’

H,C
H:C Gy
N—Cells

(1'1\(.: HRQ‘CI

i
the goods are rendered moth-proof.
Example 8

Staple fiber is treated for one hour at 60-70° C
with 1.5-29% of the quaternary compound from
4-diethylaminodiphenylmethane - 3’5"~ dichloro-
2’~djethylamingethyl ether and dimethyl sulfate
of the formula:

Cl
Cally |
N
/N CH3
C:H; I
(l) C1
?Hz
C'Hz
C*H: I Call
NS
N

SN
CLLO5050 Coalls

The goods are rendered immune from attack by
moth larvae,
Ezample 10

Mixed tissue of wool and artificlal silk from
regenerated cellulose is treated for 3 quarters of
an hour at 80° C with 1% of the amide of 3.5.3' .5’ -
tetrachloro-2.2’-diacetoxytriphenylmethane-2'’ .-
sulfonic acid and beta-methylaminoethyltrimeth-
ylammonium sulfomethylate of the formula:

cl cl
| J
m@wrn—@
c
.0C.CI T

6 Hs
CH;CO. ]
CH;y
~-8 0:NCOH:. CH:CH1.N
CHs
0U80,0CH;
the goods are rendered moth-proof therehy.
Example 11

When treating feathers for half an hour or
three quarters of an hour at 30—40° C with a solu-
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tion of 6—-8 grams per 1 liter of the quaternary
ammonhmm compotind being obitalnable from 1
mol of 3.4.3°4'-bis(-dichlorophenoxy) phosphor
sulfochloride, 1 mol of asymmetric dlethylene-
diamine and 1 mol of 3.4-dichlorobenzyl chloride
of the formula:

Cl

O 0 8 CsHy
N F
2 o
CIQO NHCH:CH, —CHn—QC]
b ‘
al ct

the feathers are rendered immune from attack
by moth larvae.

Ezample 12

Plece goods are treated on the washing ma-
chine in a bath of 1:30 with 3% xylyl-pyridinium
chloride for 3 quarters of an hour at 40-50°C and
finished tn the usual manner. The goods treated
in this manner are moth-proof.

Ezample 13

Wool iz treated in a dyeing apparatus in a bath
of 1:6 with 1.56% 3.4-dichlorobenzyl-diethyl-do-
decylammonium chloride for 3 quarters of an
hour at 75°C, centrifuged and dried. The wool
thus treated 1s moth-proof.

Erample 14

On adding to an olein spinning softener 10
grams of (3.4-dichlorobenzyl-metliyl) ~aminoeth-
vyl - 3'4’ - dichlorobenzyl - dimethylammonium-
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sulfomethylate per liter the wool treated with the
sald softener is rendered moth-proof.

Example 15

If unspun wool on the backwashing machine 1s
caused to flow In the last bath through a solution
8-10 grams of di-(3.4-dichlorobenzyl)-amino-
ethyl-triethylammonium-suifomethylate the wool
will not be attacked by moth.

Ezample 16

On treating wool-covers with a 2-3% solution
of menaphthyl-pyridinium-chioride, for instance
in chloroform, the wool-covers are protected
against moth after the chloroform has evapo-
rated.

Erxrample 17

A woolen fabric 1s treated for half an hour to
3 quarters of an hour at 60°C In a bath of 1:30
with 1.5% of the reaction product of 3.4-dichloro-~
benzene sulfomonomethylamide and monochloro-
triethylamine which has been transformed by the
aid of 3.4-dichlorobenzyl chloride into the qua-
ternary compound of the formula:

C1
| CiH,
7 Cl
Cl On—N—CHﬂ—CHE—‘N<CIHl
éHa ll CH - 1

Thereby the fabric s rendered immune from at-
tack by moth larvae.

This application is a divisional of our applica-

tion Ser. No. 161,752, filed August 31, 1937.
HERIBERT SCHUSSLER.




