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ABSTRACT OF THE DISCLOSURE

This invention relates to methods of dyeing and dyes
for keratinic fibers, especially human hair with benzothi-
azole compounds corresponding to one of the following
formulae:
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In each of these formulae R, R; and R; may be lower
alkyl radicals, but in some of the formulae they may be H
or acyl radicals instead, as set forth in detail in the speci-
fication. Preferably R; and R, are combined with an adja-
cent N to form a heterocyclic radical falling within the
group consisting of morpholino, piperidino and pyrroli-
dino radicals.

The object of the present invention is to provide a new
dyeing composition for keratinic fibers and more particu-
larly for human hair, essentially characterized by the fact
that it contains in solution at least one compound taken
from the group consisting of:

(a) the compounds having the general formula:
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in which R represents a lower alkyl radical having from 1
to 4 carbon atoms; n is a number between 2 and 6 inclu-
sive; R, represents a hydrogen atom or a lower alkyl radi-
cal having from 1 to 4 carbon atoms; R, represents a
hydrogen atom, a lower alkyl radical having from 1 to
4 carbon atoms or an acyl radical and in which R; and Ry
may be included with the nitrogen in a heterocyclic ring
falling within the group consisting of morpholino, piperi-
dino and pyrrolidino radicals,
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(b) the mono-quaternary compounds having the gen-
eral formula:
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in which R, R, and n have the significances indicated
above, and Ry represents a lower alkyl radical having
from 1 to 4 carbon atoms or an acyl radical but cannot be
a lower alky! radical when R, represents a hydrogen atom;
R; and Ry, may be included with the nitrogen in heterocy-
clic ring falling within the group consisting of morpholino,
piperidino and pyrrolidino radicals, R represents a lower
alkyl radical and X a halogen atom or a SO,CHj, radical,
it being undestood that in the latter case R3 may represent
only a methyl group:

Ry
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(c) the bis-quaternary compounds having the general
formula:
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in which R, Rz and X have the signficances indicated
above, R; and R, each represent a lower alkyl radical hav-
ing from 1 to 4 carbon atoms or may constitute part of a
heterocyclic ring including nitrogen and falling within the
group consisting of morpholino, piperidino and pyrrolidino
radicals.

Certain of the compounds described above have already
been described in French Pat. No. 1,443,251, in which it
was shown that they could be used to dye polyacrylic
fibers. The applicants have found that, surprisingly
enough, use of the compounds yields particularly worth-
while results in the dyeing of keratinic fibers and, more
particularly, for dyeing hair, due to the notable intensity,
brilliance and fastness of the desired shades, which range
from red to blue black. The blue shades obtained from the
quaternary compounds are especially stronger than the
blue shades heretofore obtained on hair by means of
cationic anthraquinone dyes.

1t should be made clear that the dyeing compositions
according to the invention may be used in a relatively
wide pH range, but that the pH of these compositions
should preferably be between 5 and 8.

The length of time that the dyeing compositions accord-
ing to the invention should be in contact with the hair may
vary greatly, but should preferably fall between 5 and
30 minutes. The application temperature of these dyeing
compositions may also vary, but in most cases, they
should preferably be used at room temperature.

The concentrations of dyes responding to Formulas I,
II and III may vary significantly in the dyeing composi-
tions according to the invention, but this concentration is
preferably between 0.01% and 3%.

It should be noted that the dyes according to the in-
vention may be mixed with each other or with other dyes
normally used in dyeing hair, such as benzene, anthra-
quinone or azo dyes.

Moreover, the dyeing compositions according to the
invention may contain ingredients normally used in cos-
metics, such as dispersing or wetting agents, thickeners,
detergents, emollients or perfumes.

Another object of the present invention is to provide a
process for dyeing keratinic fibers and particularly human
hair essentially characterized by the fact that the hair is
impregnated with a dyeing composition according to the
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invention, such as those described above, and that the
composition is allowed to act for 5 to 30 minutes after
which the hair is shampooed, rinsed and then dried.

Another object of the present invention is to provide
the new articles of manufacture consisting of those new
chemical compounds having the Formulas I, II and IIL
which are not described in the French Pat. No. 1,443,251,
that is to say the new compositions consisting of those
chemical compounds having the general Formula I, IT or
111, in which the radicals R; and R, form with the adjacent
nitrogen atom a heterocyclic ring belonging to the group
consisting of piperidino, morpholino and pyrrolidine radi-
cals.

The previously known compounds having the Formulas
I, II and 11T may be prepared as shown i in the French Pat.
No. 1,443,251.

The new compounds described above may be prepared
by condensing a diazonium salt obtained by diazotation
of 2-aminobenzothiazole on an N,N-disubstituted aniline
having the general formula:

o,

in which R and »n have the 51gn1ﬁcances herembefore indi-
cated; R; and Ry form with the adjacent nitrogen atom a
heterocyclic ring belonging to the group consisting of
morpholino, piperidino and pyrrolidino radicals; the final
mono or bis-quaternization being carried out with methyl
sulfate or a halide of a lower alkyl with or without an
appropriate solvent.

In order that the invention may be better understood,
several examples will now be described, purely by way of
illustration.

av)

EXAMPLE 1

Preparation of azo (2-aminobenzothiazole->N-ethyl-
N-g-piperidinoethyl-aniline)

0.2 mole (30 g.) of 2-aminobenzothiazole is diazotized
in solution in 300 cm.? of phosphoric acid by the amount
of nitrosyl acid sulfate which can be obtained from 0.2
mole (13.8 g.) of sodium nitrite and 115 cm.? of sulfuric
acid (density d.=1.83). To the diazonium salt solution
is added 200 cm.3 of ice water and, little by little, at be-
tween —5° C. and 0° C., 0.2 mole (46.4 g.) of (N-ethyl-
N-g-piperidinoethyl)-aniline in solution is 50 cm.? of ace-
tic acid and 50 cm.3 of water. The reaction mixture is
left for two hours at 0° C. and overnight at the ambient
temperature. The mixture is partially neutralized to a pH
of 4 to 5 by means of a 3 N sodium hydroxide solution,
and cooled overnight at 0° ‘C., after which drying yields
the azo compound in the form of a salt. The precipitate
is suspended in ome liter of water at 80° C.; rendered
alkaline by means of a 10 N sodium hydroxide solution;
and cooled; after which drying yields 55 g. of the desired
azo compound, which, after recrystallization in alcohol
melts at 130° C.

Analysis of the product yields the following results:

Analysis (percent)
Calculated Found
Product N B N S
(82735 1A 1 F 17.81  8.14 17.56-17.64  8.04-8.17
EXAMPLE 2

Preparation of the hydrate of [3-methyl-benzothiazolium],
2-az0-4-[N-ethyl-N- (8-methyl - piperidino ammonium)
ethyl-1-amino benzene]dimethosulfate
0.01 mole (3.93 g.) of the azo compound prepared in

Example 1 is heated in 8 cm.? of methyl sulfate for five

hours at 100° C. The product is dried, finely ground and

washed in hot chlorobenzene, 6.1 g. of a bis-quaternary
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hydrate are obtained which, after recrystallization in alco-
hol at 80°, melts with decomposition at between 250 and
255° C.

Analysis of the product yields the following results:

Analysis (percent)

Caleulated Found
Product N ] N S
CotHaN68309 weemmmrmmommeee 10.56 14.48 10.27-10.51 14,69-14.83
EXAMPLE 3
The following dyeing composition is prepared:
G.

Azo (2-aminobenzothiazole—> N-ethyl - N - g-amino-

ethyl-aniline) — o 0.15
Iso-octylphenyl-polyethoxy-ethanol o ccecmcmeno 5
20% citric acid solution g.s.p. (pH=38).
Water q.5.ps wue- e ———— 100

This composition is applied to brown hair and left
thereon for 15 minutes. The hair is then rinsed and sham-

pooed.
A deep mahogany shade results.

EXAMPLE 4
The following dyeing composition is prepared:
G.

Dimethosulfate of the bis-quaternary compound cor-

responding to the azo (2-aminobenzothiazole->N-

ethyl-N-piperidinoethyl-aniline)
Lauric alcohol oxyethylenated with 10.5 moles of

ethylene oxide
NagCO; solution at 2 N, q.s.p. (pH= 7)
Water q.5.ps ——mmm- 100

This composition is applied to chestnut hair and left
thereon for 15 minutes. The hair is then rinsed and sham-

0.65

2

pooed.

A deep ash brown results.

EXAMPLE 5
The following dyeing composition is prepared:
G.

Methosulfate of the mono-quaternary compound

corresponding to the azo (2-aminobenzothia-

zole—> N-ethyl-N-formamido-ethyl-aniline) .- 0.48
Lauric alcohol oxyethylenated with 10.5 moles of

ethylene oxide —— oo _ 2
NayCOj solution of 2 N, q.s.p. (pH=7).
Water @.8.P. com o 100

This composition is applied to chestnut hair and left
thereon for 15 minutes. The hair is then rinsed and sham-

pooed.

A black shade with bluish glints results.

EXAMPLE 6
The following dyeing composition. is prepared:
G.

Methosulfate of the mono-quaternary compound

corresponding to the azo (2-aminobenzothia-

zole—>N-ethyl-N-formamido-ethyl-aniline) ._-_ 0.024
Nitro-meta-phenylene-diamine ..o 0.112
Azo (2-aminobenzothiazole-> N-ethyl-N-g-amino-

ethyl-aniline) ——— 0.032
Iso-octylphenyl-polyethoxy-ethanol . ___Z co__ 5
2-butoxyethanol _ e 3
Lauric diethanolamide . ______ 2
Monoethanolamine q.s. p (pH=7.5).
Water ¢.5.P com i e 100

This composition is applied to 90% white hair and
left for 15 minutes, after which the hair is rinsed and
shampooed.

A dull ash grey shade results.
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EXAMPLE 7
The following dyeing composition is prepared:
F - G.
Dimethosulfate of the bis-quaternary compound
corresponding to the azo (2-aminobenzothia-

zole-> N-ethyl-N-piperidinoethyl-aniline) —____. 0.032
Nitro-meta-phenylene-diamine _ e 0.105
Azo (2-aminobenzothiazole—> N-ethyl-N-g-amino-

ethyl-aniline) e 0.040
Iso-octylphenyl-polyethoxy-ethanol — e 5
2-butoxyethanol e 2.8
Lauric diethanolamide 2
Monoethanolamine g.s.p. (pH=7.5).

Water G.S.P: — oo 100

This composition is applied to 90% white hair and left
thereon for 15 minutes. The hair is then rinsed and
shampooed.

A dull ash chestnut results.

It will be appreciated that the foregoing examples are
merely representative of the many possible ways of
carrying out the invention, and may be modified as to
detail without thereby departing from the basic prin-
ciples thereof.

What is claimed is:

1. A composition for dyeing human hair which com-
prises an aqueous solution of a compound selected from
the group consisting of

(a) a compound having the formula

\( /

CHou—N
R
wherein R represents lower alkyl having 1-4 carbon
atoms; n is a number between 2-6 inclusive; and
R; and R, form, in combination with the nitrogen
atom to which they are attached, piperidino;
(b) a compound having the formula

1
\n7 N:N—Q_N
|

R3

R; |X-

=7\
w

CH?)n"‘N
Rs.

wherein R, and n have the meanings given above,
R; and R, form, in combination with the nitrogen
atom to which they are attached, piperidino; Rj
represents lower alkyl and X represents a member
selected from the group consisting of halogen and
CH,SO, with the proviso that when X is CH;3SO,,
Ry is methyl; and
(c) a compound having the formula

—S
N=N— N R; X—
W= >
| (CHp) T
R; |
R; Ra

wherein R, Rs, X and n have the meanings given

above, and R; and R, form, in combination with

the nitrogen atom to which they are attached, pi-

peridino, said compound being present in amounts

from 0.01-3 weight percent of the total composition.

2. The composition of claim 1 having a pH between
5-8 inclusive.

6

3. A method for dyeing human hair comprising im-
pregnating said hair with a composition comprising an
aqueous solution of a compound selected from the group
consisting of

(a) a compound having the formula

T—]

R
}CHz) —N

R:

wherein R represents lower alkyl having from 1 to 4
carbon atoms; n is a number between 2 and 6 in-
15 clusive, R; represents a member selected from the
group consisting of hydrogen and lower alkyl having
from 1 to 4 carbon atoms, R, is selected from the
group consisting of hydrogen, lower alkyl having
1 to 4 carbon atoms and formyl, and R; and Ry
20 may form, in combination with the nitrogen, piper-
idino;
(b) a compound having the formula:

25 / -l
\NJ_ N_N_Q N R‘J
( X-

10

CHg):—N

30 whelem R, R; and » have the meanings given above,
R, represents a member selected from the group con-
sisting of lower alkyl having 1 to 4 carbon atoms
and formyl, with the proviso that Ry is not lower
alkyl when R; is hydrogen, and R; and Ry may

35 form, in combination with the nitrogen atom to which
they are attached, piperidino; Rj represents lower
alkyl and X represents a member selected from the
group consisting of halogen and CH3SO; with the
proviso that when X is CH;3SO4, R; is methyl; and

40 (c) acompound having the formula:

\( +/

C H2)n'—1|‘7 Xo-
Rs: R

wherein R, Ry, X and n have the meanings given
above; R; and R, each independently represent lower

50 alkyl having 1 to 4 carbon atoms and may form, in
combination with the nitrogen atom to which they
are attached, piperidino, said compounds being pres-
ent in amounts from (.01 to 3 weight percent of
said composition, said composition being applied

55 to the hair in amounts to effectively dye said hair,
leaving said composition in contact with the hair
for 5 to 30 minutes, and then washing, rinsing and
drying said hair.
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