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3 Claims. (Ci. 260-319) 
: In the Specifications Ser. No. 142,284 of May 

12, 1937, and Ser. No. 201423 of April 11, 1938, 
there is described a method of converting deriva 
tives of the indole series into water-soluble bodies 
by treating With sulphonating agents, under suit 
able Conditions, compounds of the following gen 
eral structure: 

$5k 
which contain an aliphatic or alicyclic substit 
lent With more than 5 carbon atons in position 
i or 2, and which may be Substituted in the free 
positions of the benzene nucleus in any desired 
manner and in the remaining free positions 1, 2 
and 3 by alkyl-, aralkyl- or aryl- groups and may 
also contain double linkage in the heterocyclic 
nucleus. These novel Sulphonic acids and their 
Salts are used aS Wetting, dispersing, emulsifying 
and impregnating agents and as detergents, and 
in particular may be used as lime Soap emulsify 
ing agents. 
As a result of further study in this field of in 

dole and hydroindole derivatives it has now been 
found that new and valuable indoles and hydro 
indoles are obtained if the water solubility is pro 
duced, not by the introduction of Sulphonic acid 
groups, but by means of quaternary N-atoms. 
As in the case of the specifications Ser. No. 

142,284 of May 12, 1937, and Ser. No. 201423 of 
April 1, 1938, the invention Starts from the as 
Sumption that in the indole body of the general 
structure 

there is an aliphatic or allicyclic Substituent con 
taining more than 5 carbon atoms, in the posi 
tions 1 or 2. The remaining positions can be sub-. 
stituted in the manner set forth in the specifica 
tions Ser. No. 142,284 and Ser. No. 201423. 
As a Consequence of the Special composition of 

the new compounds, the method of preparation 
can be carried out in a large number of ways. 
The aliphatic or alicyclic radical with more than 
5 carbon atoms in position 1 or 2 may be pres 
ent in the starting material that is converted in 
to the quaternary nitrogen compound, or can be 
introduced by exhaustive alkylating. Finally, 
there is the third possibility that both methods 
be combined, Whereby a further, high molecular 
aliphatic or alicyclic residue containing more 
than 5 carbon atoms be introduced, during the 
alkylation, into the positions 1 or 2 of the indole 
or dihydro-indole body with a radical having 
more than 5 carbon atoms. 

The products obtained in this way may be used 
as Valuable assistants in the textile industry or 
in other branches of industry in which such as 
Sistants are used. A particular property of the 
neW compounds, which may be inentioned by way 
Of example, is that these compounds for the most 
part form in Soluble precipitates with dyes con 
taining acid groups, so that they are suitable for 
rendering dyeings fast to water. Finally, it is 
Worth. While pointing out that a number of the 
novel products may also be used as plasticizers, 
aS Carbonizing, bactericidai and fungicidal agents. 
As in the Specifications Ser. No. 142,284 and 

Ser. No. 20,423, indoles or hydroindoles can 
quite generally be employed as the raw material 
for the present process, and these can be readily 
obtained by known methods, inter alia, by split 
ting off Water from suitable acylated o-alkyl- or 
-aralkyl- Substituted aniline derivatives With 
Sodiu. In alcoholate (according to Madelung, 
Ber. d. delitschen chem. Ges. 45, p. 1128), or by 
means of sodium amide (per Werley, Bull. de la 
SOC. China. Vol. 35, pp. 1939-40 (1924) and vol. 
37, pp. i89-91 (1925) and German Patent Speci 
fication No. 479.283). Other methods of preparing 
indoles and their substitution products may 
equally Well be enployed however. 
By catalytic hydrogenation of the indoles, 

products are obtained which may be regarded as 
equivalent starting materials to the indoles them 
Selves. Any other known method of producing 
hydrogenised indoles can, however, be used with 
equal success. 

S. Eacample 

34 gms. of 2-heptadecyl-2:3-dihydroindole, ob 
tained in known manner from 2-heptadecylin 
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doles are dissolved in 100 ccs. of chlorobenzene 
and 17 gns. Of anhydrous sodium carbonate are 
added. 20 gms. Of dinnethylsulphate are dropped 
in at 100° C. and the Whole is stirred for 12 hours. 
Thereupon a further 20 gns. of dimethylsulphate 
are run in in drops and the whole is kept a fur 
ther 6 hours at 120° C. Thereafter the soluble 
portion is filtered off from the undissolved in 
Organic Salts, the chlorobenzene is distilled off 
by means of steam, and the aqueous solution 
evaporated under a vacuum. A wax-like semi 
Solid mass is obtained which forms a colourless 
Solution in Water. 
The product of the reaction between 2-hepta 

decyl-2:3-dihydroindole and dimethylsulphate 
Corresponds to the following formula. 

--CE. 

in-chi, 
NN/ 
a N 
2 , - (CH3) O.So.CHs. 
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Eacample 2 

34 gns. of 2-heptadecyl-2:3-dihydroindole are 
dissolved in chlorobenzene and anhydrous Sodium 
Carbonate added as in Example 1. 20 gms. Of 
dinnethylsulphate are dropped in and the Whole 
Stirred for 12 hours. 20 gms. of benzylchloride 
Oi also 27 gmS. of the bromide of technical 
dodecyl alcohol are then added in drops and 
heated to 140° C. for 6 hours. After the Salts 
have been filtered off, the chloropenzene and 
eXceSS benzylchloride are removed by Steam. 
The adueous Solution obtained may be etherised 
and evaporated to the dry State under a vacuum. 
A final product having similar properties to the 
product of Example i is obtained, and aqueous 
Solutions of the product likewise have a high 
foanning capacity. 

Eacample 3 
34 gms. Of 2-heptadecyl-2:3-dihydroindole are 

dissolved in 100 ccS. chlorobenzene, 17 gms. of 
anhydrous Sodium carbonate added, 20 gns. Of 
dimethylsulphate added in drops at 100° C. and 
the Whole is stirred for 12 hours. 15 gms. of 
chloracetic ethyl ester are then added gradually 
and the mixture heated to 40° C. for 6 hours. 
After the Salts separating out have been filtered 
off, the chlorobenzene is distilled off by means 
Of Steam and, where required, the aqueous solu 
tion obtained is etherised and evaporated to dry 
neSS under a vacuum. A Waxy mass, readily 
Solubie in Water, is obtained. 

Eacd.imple 4 

34 gms. Of 2-heptadecyl-2:3-dihydroindole are, 
as described in the above example, first treated 
With 20 gms. of dimethylsulphate at 100° C. for 
12 hours, and then 12 gms. of glycerin ox-chloro 
hydrin is added drop by drop and the whole 
heated 6 hours to 120° C. After the salts have 
been filtered off, the chlorobenzene is distilled off 
With Steam and, if desired, the aqueous solution 
is Separated from insoluble impurities by filtra 
tion. The final product, which is obtained as set 
forth above, is a Viscous oil of good capillary 
properties. 

2-hepta decenyl- or 2-undecyl-2:3-dihydro 
indole Or the numerous other starting materials 
set out in the specifications Ser. No. 142,284 and 
Ser. No. 201423 may be used in place of the hep 
tadecyldihydroindole employed in the above ex 
amples. Thus, the product of the reaction be 
tween 2-heptadecylindole and dimethylsulphate 
corresponds to the formula: 

C-CH35 

3N 2 
(CH3) OSO3C 

While the product of the reaction between 2 
undecyldihydroindole and dimethylsulphate cor 
l'esponds to the formula: 

C 

C-C1s 
N/ 
a 

(C3) OSO3Cl3 

There may be named: The indoles derived from 
the O-toluidides of stearic, palmitic, oleic acid, 
hydrogenized Codliver oil fatty acid, hydrogen 
ized SOya, bean fatty acid, palm nut oil fatty acid, 
coconut fatty acid, naphthenic acid, resin acid, 

2,211,771. 
campholic acid, fencholic acid, cyclohexane-car 
boxylic acid and so on; the corresponding dihy 
droindoles are obtainable therefron by knoWn. 
methods of hydrogenation. 
Other indoles are obtained by fusion of formyl 

or acetyl-N-dodecyl-ortho-toluidines. Instead of 
the dodecyl radical may be present in the start 
ing materials the residues of olein-alcohol, naph 
thene-alcohol, terpene-alcohol, cyclo-hexanol and 
so on. If instead of a formyl- or acetyl-residue 
there is introduced a phenylacetyl-, phenoxy 
acetyl- or benzoyl-residue, there will be present 
in 2-position after the indole ring closure a ben 
Zyl-, phenoxymethyl- or phenyl-group. Instead 
of ortho-toluidine there may be used as parent 
material Ortho-aminoethylbenzene, meta- or 
paraxylidine, mesidine or other homologues of the 
Ortho-nethyl-aminobenzene. 

Eacample 5 

44 gms. of ethylene oxide are reacted on 28 
gms. of 2-undecyl-2:3-dihydroindole in a closed 
vessel at 100-120° C. 20 gms. of this reaction 
product are dissolved in 20 ccs. of toluene and 17 
gms. of anhydrous sodium carbonate are added. 
20 gms. of dimethyl-sulphate are added in drops 
at 100° C. and the Whole stirred for 12 hourS. 
Thereupon, a further 20 gms. of dimethylsulphate 
are added in drops and the Whole heated at 
120° C. for 6 hours. After filtering off the Salts 
the toluene is removed by steam distillation and 
the aqueous solution obtained is evaporated to 
dryness under a vacuum. A Semi-Solid, Waxy 
mass is obtained. 

Eacample 6 
34 gms. of 2-heptadecyl-2:3-dihydroindole are 

choracetylated by cooking with 15 gms. Of chlor 
acetylchloride in benzene, and the acid amide Ob 
tained is isolated in known manner. 

50 gms. of 2-heptadecyl-2:3-dihydro-N-chlor 
acetoindole is added drop by drop to 150 gms. 
of a 20.4% aqueous solution of dinethylamine. 
There is scarcely any increase in temperature of 
the reaction mixture at first, and this Only Oc 
curs. When the Whole of the indole has been added. 
The reaction mixture is stirred for 24 hours at 
60-70° C., and the oil separating out is then re 
moved, for example by etherising. 
46 gms. of the 2-heptadecyl-2:3-dihydro-N- 

dimethyl-amino-acetic acid-indole So obtained 
are dissolved in 100 ccS. of chlorobenzene and 15 
gms. of dimethylsulphate are added to the Solu 
tion in drops. The whole is then stirred for 12 
hours at 100° C. After the chlorobenzene has 
been distilled off With Steam, the aqueous solu 
tion obtained may be etherised and evaporated to 
dryness under a Vacuum. A final product having 
similar properties to the compounds hereinbe 
fore described is obtained. 

If, in the above example, an equimolecular 
quantity of the bromide of technical dodecyl al 
cohol is used in place of dimethylsulphate, after 
the same procedure has been followed, a quater 
nary compound With 2 high molecular aliphatic 
residues in the molecule is obtained, such com 
pound also having very marked capillary prop 
erties. 

Eacample 7 
40 gns. Of 2-undecyl-2:3-dihydro-N-dimethyl 

aminoacetic acid indole are dissolved in 100 ccs. 
Of chlorobenzene and 15 gns. Of choracetic ester 
added in drops. The whole is stirred for 12 hours 
at 100 C. The aqueous solution obtained after 
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the chlorobenzene has been distilled off with 75 
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2,211,771 3 
steam may be etherised and evaporated to dry 
neSS under a WaCUUm. 

Eacample 8 
Molecular quantities of 2-dimethyl-amino 

methylene-indole (see Annalen d. Chemie 520, 
pp. 6 et seq.) and the bromide of technical dodecyl 
alcohol are heated on a Water bath until Water 
Soluble. The new quaternary compound is ob 
tained as a semi-solid, waxy mass, Solutions of 
Which have good capillary properties. 

If instead of the indole mentioned above the 
corresponding 2:3-dihydroindole (Which can 
easily be obtained by known reducing methods, 
for instance with tin and hydro-chloric acid) is 
empioyed, the process described in the above 
example will produce a quaternary compound 
With similar properties. 
By using the numerous possible variations of 

these processes similar compounds can be ob 
tained in an equivalent manner. By Way of 
example, there may be mentioned the compound 
obtained by reacting 1:2-dimethyl-dihydroindole 
With the bronide of technical dodecyl alcohol. 

Eacample 9 
38 gms. of 5-dimethylamino-2-heptadecylindole 

-CH 
| 
C-CH35 

N/ 
h 

(obtained by fusion of 5-dimethylamino-2-stea 
royl-amino-1-methyl-benzene with sodium alco 
holate at 280-310 C.) are heated. On the Water 
bath. With 2.6 gn.S. of dimethylsulphate until 
Water solubility is reached. 
A slightly colored Wax-like maSS is obtained 

which is soluble colorless in water, being a soften 
ing agent for regenerated cellulose. 

The analogous compound containing instead 
of the heptadecyl radical the residue of palm 
nut fatty acid, is a very good agent for stripping 
dyeings. 
What We claim is: 
1. The quaternary dihydro-indole of the foll 

loWing formula 

CE 

bi-cis 
2 N 2 

(CH3)2 

being a wax-like semi-solid mass forming color 
less aqueous solutions of high capillary activity. 

OSO3CE8 

2. The quaternary dihydro-indole of the foll 
lowing formula, 

C 

C-CH23 
N/ 
2 N. 

(CH3)2 OSO3CE8 
being a wax-like semi-solid maSS forming color 
less aqueous solutions of high capillary activity. 

3. The quaternary indoles selected from the 
class consisting of the compounds corresponding 
to the formula. 

fit, 
C-R. 

N/ 
2 

(CH3)2 OSO3CH3 

wherein R represents an alkyl group containing 
more than 5 carbon atoms. 

KURT ENGET, 
KURT PFAEHLER. 
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