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This invention relates to capillary actlve suh-
stances and to a process for their preparation.
More particularly it relates to a process for pre-
paring capillary active substances from sufimides
which have besides the imide group at least one
group having at least one easily exchangeable
hydrogen atom or metal atom respectively linked
to a hetero atom or a hetero atom group and
compounds, which have in the molecule besides
a lipophile group an easily exchangeable halogen
atom.

It is an object of this invention to provide the
soap, laundry, textile, leather, fur, paper and the
like industries with caplllary active substances
which are readily convertible into water soluble
soap like salts and have excellent foaming, wash-
ing and cleaning properties.

In the co-pending application of Winfrid Hent-
rich and Erik Schirm filed August 3, 1939, Ser.
No. 288 130 there is described a process for pre-
paring capillary active substances constituted ac-
cording to the general formuila

R—S0:—N(Kat)—S80:—R’,

wherein at least one of the two substituents R
and R’ stands for an organic radlcal containing
at least one lipophile group, which may be 1n-
terrupted by hetero atons or hetero atom groups,
whereas the other radical may be any hydrocar-
bon radical eventually interrupted by hetero
atoms or hetero atom groups, and Kat denotes
ey desirable kation which is capable of forming
water soluble salts. The process consists In con-
densing sulfonic aclid halogenides of the general
formula R—S02—Hal with sulfonic acid samides
of the general formula R'—S0O2—NHa2 or its sult-
able metal derivatives respectively and ln con-
verting the obtained condensation products with
inorganic or organic bases into water soluble
salts.

In accordance with the present invention it has
been found, that in cases, where the lipophile
groups of the above denoted compounds are in-
terrupted by hetero atoms or hetero atom groups,
the synthetlslng of these groups s performed
preferably after forming the sulfimide group
(—803--NH—S502—), '

Pirst those sulfimldes are prepared which con-
tain besides the imide group at least one group
having at least one easily exchangeable hydrogen
atom linked to a heterp atom or a hetero atom
group, which in suitable eases may also be tepre-
sented by a metal atom, and hereupon these sul-
fimides are condensed with compounds, having
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hesides a lipophile group an easily exchangeahle
halogen atom.

According to the first step of this process or-
ganic sulfohalogenides and organic sulfamides or
their metal compounds respectively or ammonia
are condensed in accordance with known prac-
tice to form sulfimides. The sulfohalogenides
and/or the sulfamides or their metal compounds
respectlvely possess at least one group in the
molecule with at least one easlly exchangeable
hydrogen atom linked to a hetero atom or a het-
ero atom group such as hydroxyl, mercapto,
amino, sulfamino group and the like or their cor-
responding metal compounds respectively. If
necessary instead of these groups the sulfchalo-
genides or sulfamides respectively may contain
likewise such groups as nitro, azo, nitroso, acyl-
amino, ester and the like groups which may be
converted in the above named groups according
to known practice. In this embodiment of the
invenlion the groups having easily exchangeable
hydrogen atoms are produced after the sulfimide
condensation is performed.

According to the first step of the process e. g.
the following sulfimides may be obtalned m-hy-
droxy-benzene-p’-teluene~sulfimide, m,m’-dihy-
droxy-dibenzene-sulfimlde, A-mercapto-ethane-
benzeje-sulfimide, p-mercapto-dlbenzene-sulfi-
mide, m - amino - benzene - p’-toluene-sulfimide,
m,m’-diamino-dibenzene-sulfimide, the di-sodi-
um salt of the methane-benzene-sulfimide-3-sul-
finic acid, the 3-sulfamido-4,4'-dimetliyl-diben-
zene-sulfimide and the like.

As lipophlle compounds having an easily ex-
changeable halogen atom in the molecule the fol-
lowing compounds may be named higher molecu-
lar halogenalkyls such as butylchloride, hexyl-
chloride, dodecylchlorlde, oleylchloride and the
like, halogenides of higher molecular fatty aclds
or naphthenic acids respectively such as butyric
acld chlorlde, capronic acid chloride, caprylic
acld chloride, caprinic acid chlorlde, mixtures of
fatty acid chlorides or mixtures of parafiin car-
boxylle acld chlorides and the like, ehloro car-
bonic acld esters of higher molecular aliphatic
or cycloaliphatic hydroxyl compounds as chloro
carbonic acld butyl, -hexyl, -actyl, -dodecyl, -cy-
clohexyl, -methylcyclohexyl esters, halogenides
of higher molecular alkyl sulfonic acids or alky!
aryl sulfonic aclds as hexyl-, octyl-, dodecyl sul-
fochlorides or bromides, sec.-octylbenzene sulfo-
chloride, sec.-dodecylbenzene sulfochloride, the
resultant productzs of SOz and Clz on aliphat'c
and aliphatic-arsmatic hydrocarbons and the
like, alkylated heterocyclic halogen eompountds
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such as octylamino-, dodecylamino- or octadecyl-
amino-cyanurle dichloride and the Hke and other
known compounds of these classes,

The sulfimides obtalned according to the first
step of the Instant process are condensed with
the above denoted compounds with easily ex-
changeable halogen atoms, if necessary in the
presence of an acid binding agent such as inor-
ganic or organle bases or alkaline reacting inor-
ganic salts respectively e, g. soda, soda lye, sodi-
um acetate, caleiim carbonate, pyridine and the
like, preferably in the presence of an organic
solvent such as acetone, butanol, benzene, tolu-
ene or in the presence of water.

Erample 1

343 parts by welght of di-sodium salt of the
methane-benzene-sulfimide-3-sulfinic acid (ob-
tained by condensation of m-nitrobenzene-suifo-
chloride with methane-sulfamide, reduction of
the nitro group to the amino group, diazotizing
and conversion of the diazocompound with sul-
furous acid), 260 parts by weight of cetyl chlo-
ride, 10 parts by welght of sodlum lodide and
2000 parts by weight of butanol are bolled under
reffux till the conversion 1s accomplished, which
requires about 12 to 16 hours. The solvent is dls-
tilled off, the residue is extracted with benzine
to eliminate any residue of cetyl chloride that
may still be present and is recrystallized from
water or from aqueous alcohol. One obtains in
an output of approximately 909% & colorless pow-
der of & good washing power which Is soluble in
warm water while foaming. The constitution
formula of the compound is

CrHs—B Oy BOr—N(Na)—BO0—CHs

Example 2

250 parts by welght of m’-aminobenzene-
methane-sulfimide, obtalned as per example 1
are dissolved in 1250 parts by weight of water un-
der an addition of 40 parts by weight of sodlum
hydroxide. To this solution 200 parts by welght
of a crystallised sodium acetate are added and
the solution is cooled down to 2°C. Now at 2 to
5° 218 parts by welght of lauric acid chloride
dlluted with the same volume of acetone are
stirred in within about one hour, whereupon one
contlnues with stirring for a further hour while
cooling with lce. Then one neutralizes the mix-
ture at room-temperature with soda and warms
up to 90-85°C., whereat the liquid is maintained
neutral to slightly litmus alkaline if necessary
by an addition of further amounts of soda. As
soon as at 90 to 85° a clear solution is obtalned,
175 parts by welght of sodium chloride are added
ahd the mixture is cooled down to room-temper-
ature. It resuits a precipltate which consists
of the m'-lauroylaminobenzene-methane - sulfi-
mide and which 1is filtered and dried. The out-
put is nearly quantitative.

Example 3

350 parts by welght of the sodlum salt of the
m,m’-diamino-dibenzene-sulfimide, obtained by
the condensation of 2 mols of m-nitrobenzene-
sulfochloride and 1 mol of ammonia and by the
reduction of the nitro group, are dissolved in
2000 parts of water. This solution Is cooled down
to 2°C., whereupon at 2-5°C, 425 parts by welght
of octane sulfochloride diluted with the same

volume of acetone are dropped In while vigor--
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ously stirring, Then the mixture is neutralised
by a careful addition of soda lye while gradu-
ally raising the temperature as soon as the de-
velopment of the acld begins to cease, Finally
the reaction is made up at 90 to 95°C. to con-
stantly slight litmus alkalinhe, Now the solution
is neutrallsed with hydrochloric acid, then cocled
down to room-temperature, whereupon the chief
amount of the formed condensation product of
the formula

Na
¥
-8 0p-NH 80+-N-80 NH-8 O Csllyr

is filtered off. A little remainder may be obtained
from the flltrate by saturating with sodium chlo-
ride. After drying and pulverising a reddish
powder 1s obtained which easily dissolves In wa-
ter while foaming. This solution shows a good
weiting effect.

Example 4

In a closed vessel with a stirring gear and a
descending cooler 28 parts by weight of g-mer-
capto-ethane-benzene-sulfirmide, obtalned by the
condensation of benzene-sulfochloride and g-
chloroethane-sulfamide and conversion of the
condensation product with alkall hydrosulfide,
are dissolved In 140 parts of water under an ad-
dition of 8 parts by welght of sodium hydroxide.
Into this solution at room-temperature a solu-
tion of 17 parts by weight of n-dodecyl-amino-
cyanuric-dichloride in 50 parts by volume of ace-
tone is stirred in and after a further stirring for
half an hour the temperature is slowly raised till
the acetone begins to boil. The acetone, which
distills off, is replaced by the same volume of
water. Finally the mixture is wartmed up to 90-
100°C, till no further mercapio compound 1s pres-
ent, whereupon 50 parts by welght of sodium
chloride are added and the mixture s cooled
down to room-temperature. The condensation
product which is separated In an amorphous state
having the structure formula

N=C—38—CHr—CHy—80s—NH—B0O—CH;:
CuHp—NH—-C

R fN
N-—C—B—CHr—CIl:-80:NH—80;—C;H,
is now filtered off and dried. It easily dissolves
in hot water whlle foaming.

Example 5

To a solution of 131 parts by weight of 3,3"-
dlamino-dibenzene sulfimide (obtained by con-
densing of two tnols of 3-nitrobenzene-sulfoechlo-
rlde and one mol of ammonis and by reducing
the nitro group in the obtained condensation
broduct) 53 parts by weight of sodium hydroxide
and 700 parts by welght of water are added
gradually at 0-2°C. while stirring 135 parts by
weight of caprylic acid chloride, which is dis-
solved In 100 parts by welght of benzene. 'The
mixture 1s stirred for an hour while cooling with
lce, after that the temperature is raised to room-
temperature and finally to 50-60°C, whereupon
the benzene is distilled off. The mixture is now
cooled down and 50 parts by welght of concen-
trated hydrochloride acld are added. The thus
formed precipitation 1s sucked off, recrystallised
from methenol and dried at 100°. One obtaing
the 3,3'-dl-(capryloyl - aminobenzene) - disulfi-
mide which forms & white crystalllne mass and
which is converted into the corresponding water
soluble sodium sait by a treatment with soda lye,
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The aqueous solution of this salt possesses dis-
tinguished foaming and washing properties.

Example 6

To a suspension of 33 parts by weight of 3,3"-
diamino-dibenzene-sulfimide, 30 parits by weight
of pyridine and 200 parts by weight of toluene
while stirring at 10-20°C. drop by drop 42 parts
by weight of an organic acld chloride mixture are
added, which is obtained by chlorinating a frac-
tion of carboxylic acids (b.p.13—=125-160° average
molecular welght 158) , produced by oxidlzing par-
afin. The mixture Is stirred for some time at
rocm temperature and is finally warmed up to
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70°. After coollng down and separating the
toluene by decanting, the precipitated mass is
dissolved in a small amount of alcohol. To the
alecholic solution water is added and the mix-
ture is made weakly alkaline by the addition of
soda lye. The thus formed solution 1s evaporat-
ed in vacuo to dryness. One obtains a glight
brownish powder In a nearly quantitative out-
put, which is clearly soluble in water and which
shows the same properties as the product of ex-
ample 5.
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