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This present invention relates to condensation
products ang their production. More particularly
it relates to the production of condensation prod-
ucts produced by reacting sulfinic acids with halo-
genh hydrines and alkylene oxides.

Purthermore it relates to the production of
esters of the condensation products with anor-
ganie or organic acids.

It has been found that valuable condensation
products are obtained by reacting halogen hy-
drines or alkylene oxides or halogen hydrines and
alkylene oxides respectively upon sulfinic acids
contalning at least one aliphatic or allcyclic radi-
cal In the molecule or upon their salts respec-
tively, and If necessary by esterifying the free hy-
droxyl groups present In the obtained condensa-
tion products with Inorganic or organic acids.

Alkyl sulfinic acids which may be used gs In-
itlal materials are e. g. ethyl, octyl, dodecyl, octa-
decyl sulflnic acid, a technical mixture of higher
molecular alkyl sulfinie acids obtalned by reduc-
tion of alkyl sulfonic acld chlorldes produced from
parafiin by reacting wlth chlorine and sulfur di-
oxide or from cyclohexyl, methyleyclohexyl and
isooctyleyclohexyl sulfinic acid, further from
tetrahydromenaphthyl sulfinic acid, n-octylben-
zol sulfinic scid, Isobutylnaphthyl sulfinic acld,
tsopropyltetrahydronaphthyl sulfinle acld, cres-
oxybenzol sulfinic acid and the like. The hydro-
carbon radicals of the sulfinic acids may also con-
taln oxygen, sulfur, nitrogen or halogen in sub-
stituents or in hetero atoms or hetero groups,
which are Introduced.

The production of the sulfinie aclds 1s known.
They are obtained e. g. by treating sulfonle acid
halogenides with reducing agents such as zinc,
further by reacting sulfur dioxide with the cor-
responding hydrocarbons in the presence of alu-
minium chloride or, In the aromatic serles, by
acting alkali sulfide solutions upon aromatic sulfo
chlorides in the warmth.

According to this invention upon the sulflnic
aclds or their salts such as alkali salts halogen
hydrines or alkylene oxides or halogen hydrines
and alkylene oxides respectlvely are allowed to
react. As halogen hydrines are used for this
process e. g. ethylene chlorhydrine, glycerine-a-
monochlorhydrine, g-chlore-g’-hydroxydiethyl-
ether, pentaethylene glycolchlorhydrine and
higher molecular chloro- or bromo-hiydrines. The
reactlon 1s preferably performed upon salts of
the sulfinic acids or, respectively, in the presence
of acld-binding agents. Solvents or diluents may
be employed, as well as pressure and advanta-
geously Increased temperatures. The working
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up of the condensation products is done In the
usual manner. Then the thus formed condensa-
tion products containing hydroxyl groups in the
molecule may be treated with alkylene oxides.

Alkylene oxides which may be applled for the
reaction upon sulfinle aclds or their salts as well
as upon the aforesaid condensation products with
halogen hydrines may be e. g. the ethylene oxide,
further 1,2-propylene oxide, 1,2-butylene oxide,
glyelde, epichlorhydrine, cyclohexene oxide and
the llke. The reaction of the ethylene oxide 1s
preferably performed In the presence of catalysts
e. g. potassium ethylate and under pressure as
well as at Increased temperatures either with or
without applylng any solvents or diluents. The
addition may be made In such a manner as to
obtain products contalning in the molecule one
or more hydroxy-alkyl radicals. The condensa-
tion products having more than one hydroxy-
alkyl radical may be watersoluble products
whereat the more ether radicals are to introduce
the higher molecular are the hydrocarbonh radi-
cals of the sulfinic acids,

For a further enhancement of the water solu-
bility the free hydroxyl groups of the obtained
condensatlon products If necessary may be esterl-
fied with poly basle inorganic or organic aclds
e. g, with sulfuric acid, phosphoric acld, sucelnic
acld, adipinic acid, phthalic acid angd the like.

According to the present process the following
compounds may be obtalned: butyl-(a-hydroxy-
ethyl) -sulfone, the sulfuric acid ester of the octyl-
(g-hydroxyethyl) -sulfone, dodecyl - {8,y - dihy -
droxypropyl) -sulfone, methyl-cyclohexyl-{g-hy-
droxypropyl) -sulfone, n-octylbenzol-(3-hydroxy-
ethyl) -sulfone, the addition product of 8 mols of
ethylene oxlde to a technical mixture from hexa-
decyl- and octadecyl-sulfinic acld, the addition
product of 12 mols of ethylene oxide to montanyl
sulfinic acid ete.

Those condensation products are of & particu-
lar technical interest, if they are watersoluble
and derived from higher molecular sulfinic acids
containing at least one lipophile group that is
a higher molecular aliphatic or cycloaliphatic
radical of at least six carbon atoms or a cyclo-
aliphatlc or aromatic radical having an aliphatic
side chain of at least four carbon atoms in the
molecule. In thls case they represent products
having wetting-, emulsifylng-, washing- and de-
terging-propertles and may advantageously be
applied as soap substituents in the leather, fur
and texille Industry and especlally in laundries.
But the low molecular and not watersoluble con-
densation products are likewise of a technical
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interest by being applicable as softening and
plastifying agents for cellulose derivatives, arti-
ficlal stuffs e, g. of the poly vinyl series, natural
or artificlal caoutchouc and the lke.

In the further development of the above de-
seribed process it has been found that technically
valuable materials are obtained by introducing
hydroxyether or hydroxypolyether radicals into
nonsubstituted or nonaliphatically or noneyclo-
aliphatically substituted aromatic sulfinic acids
by a treatment with halogen hydrines or 1,2-al-
kylene oxides or halogen hydrines and 1,2-al-
kylene oxldes respectively.

In performing this process as initial materials
e. € benzene sulfinic acid, benzene-1,3-disulfonic
acid, naphthalene sulfinic acids, naphthalene-1,6-
disulfinic acid, naphthalene-1,3,6-trisulfinic acid,
diphenyl sulfinic acids, anthracene, pyrene,
chrysene, phenanthrene, anthraquinone sulfinic
aclds and other monobasic and polybasic sulfinlc
actds may be -used which may also contain one
‘or more substituents such as halogen atoms, ni-
trag groups, acylamine groups, azo groups, alkaxy,
aryloxy groups, triflucrmethyl groups, alkyl or
arylsulfone groups, alkyl or aryl mercapto groups,
Turther OH—, H3—, H:N—, COOH-groups and
the like. Such compounds are e. g. 4-chloroben-
zene sulfinic -adid, 3,4-dichlorobenzene sulfinic
acid, 2,b-dibromobenzene sulfinic acld, 3-nitro-

benzene sulfinic acid, 3-nitro-2-chlorobenzene

sulfinic acid, »5nitro-2-bremobenzene sulfinic
-acid, 4-acetylanrnobenzene sulfinic acld, 4-meth-
pxybenzene sulfinic . acid, 4<phenoxybenzene sul-
finlec /acid, triftuormethylbehzene-3-silfinle acid,

diphenyl-sulfone-3<sulfinic acid, benzophenone- 3

3-sulfinic acid, phenyl-n-butyl-sulfone-3-sulfinic
acid, 2-chlorophenol-4,6-disulflnie acld, l-amino-
2,5-gdichlorobenzene-4-sulfitiic - acid, 1l<hydroxy-
‘2-tarbbxy-benzenec-4-sulfimic acid, l-chloro- or
1-methyl-benzene-2 4-disulflnic acld, benzene-1-
sulflnic acld-4-sulfonic agid,” benzene-1-sulfinic
-acid-3-carboxylic acld, mnaphthalene-2-sulfinic
acid-4,8-disulfonic acid .and the like. Moreover
‘the aromatle rings may .also be condensed with
heterocyclic ring systems e, g. in the quinoline-
Bz-sulfinic aclds or in carbagol- or diphenylene-
oxide-mono- or ‘poly-sulfinic aclds respectively.

“The manufacture of these sulfinic ncids or their
salts respectively Is-known. It is'performed ek.
by treating the corresponding sulfonic acid halo-

- gerildes with reducing agents such as zine, or by
the reaction of wlkali sulflte solutlons upon the

- sulfonlc acld chlorides in the warmth, or from
gromatic diazonium compounds and sulfur di-
‘oxide In ‘the presence-of copper powder or from
sulfur dioxide-and.aromatic hydrocarbons In the
-pregence- of Friedel-Craft’s catalysts.

- 'Upon “the .sulfiniic mcids or ‘thelr soluble salts
‘e.g. -alkali-salts according to the present inven-
tion halogen hydrines or 1,2-alkylene oxides or
halogen hydrines and 1,2-alkylene oXides respec-
tlvely are allowed toTreact.

- One may-use a8 halogen hydrines—as indicated
above—e.g. ethylene chlorhydrine, glycerine-a-
mono-ghlorhydrine, g-chlore-g'-hydroxydiethyl-

~ether, pentaethyleneglveol chlorhydrine and

other chloro- or-bromohydrines or, respectlvely,
“ halogen eompounds of other ether-alechols.

The condensation reaction s performed as de-

scribed -above. 'The working-up of the conden-’

satlon products 15 carrled out in the usual
* manner.

The'thus formed condensation products having

- hytroxy groups In the molecule may further be

-treated with 1,2-alkylene oxides or halogen -hy-
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drines. This treatment is applied especially if
by the conversion with the halogen hydrines only
one alkyleneoxy radical has been introduced into
the molecule, as it occurs e. g, In converting with
ethylene chlorhydrine,

Thus one may produce the g-phenyl-sulfone-
ethylalcohol from benzene sulfinic acid sodium
and ethylene chlorhydrine and treat thls com-
pound with one or more mols of 1,2-alkylene
oxides or, respectively, react in the form of the
sodium compound of the phenyl-sulfone-ethyl-
alcohol with halogen hydrines such as ethylene
chlorhydrine or, respectively, with the chlorhy-
drines of other polyvalent alcohols, especially of
halogen hydrines of the poly glycols,

Furthermore the 1,2-alkylene oxides may be
allowed to react upon halogen hydrines and the
reaction products may be converted with the
sulfinic acids.

The free hydroxy groups of the obtalned addi-
tlon products may he esterified, as described
above, with monobasic or polybasic inorganic or
organlc acids.

The hydroxyether or hydroxypolyether sulfones
obtained in this way such &s phenyl-g-hydroxy-
ethoxyethyl sulfone, 3,4-dichloro-phenyl-a3-hy-
droxyethoxy-hydroxyethoxy-ethyl sulfone, the
addition product of 3 mols of ethylene oxide to
3-nitrobenzene sulfinic acid, of 4 mols of ethylene
oxideto xenyl-4-sulfinic acid, or 12 mols of ethyl-
ene oxide to naphthalene-a«-sulfinic acid, of 6
mols of ethylene oXide to the benzene-~1,3-disul-
finic deid and the like have the properties of dis-
agents for the manufacture of fllms, foils, plastic
masses or artiflcial masses from gelatine, albu-
minous artificial masses, cellulose ethers, cellu-
lose esters with low molecular fatty acids etc,
They may also be applied as novel intermetliate
products for the synthesis of dyestuffs and
remedies.

Example 1

203 parts by welght of a mixture of higher mo-
lecular alkyl sulfonic acld chlorides as obtained
by the similtaneous reaction of chlorine and sul-
fur dioxide upon a parafiin fraction according to
Fischer-Tropsch from boiling point 200 to 320° C,
are dropped into a boiling mlxture of 176 parts
by weight of zinc powder and 700 parts by welght
of water. After the additlon is finished one con-
tinues boiling for a little while. After cooling it
is filtered by means of suction and the filter cake
which contains besides zn¢ oxlde the zlne salt
of the sulfinic acid, is stirred into a solutlon of
176 parts by welght of soda in 900 parts by weight
of water. The mixture is heated up to bolling
and filtered. From the soda alkaline solutlon by
a careful acidifying with diluted sulfuric acid the
free sulflnic acids arc obtalned, which are sepa-
rated eff and dissolved in an equivalent amount
of a 4% soda lye. If necessary the slightly alka-
line solution is filtered and then treated in the
autoclave at 100 to 200° C with 400 parts by
weight of ethylene oxide. After cooling the re-
action mixture is neutralised with sulfuric .aclid
and evaporated to dryness. To eliminate -the
inorganic impurities the residue is dissolved -in
aleohol, the solution is filtered, if necessary under
addition of animal charcoal, and then the solvent
is distilled off again. It remalns a mass thickly
liquid in the c¢cld and soluble in water. The
aqueous solution of the product possesses soap-
like properties.

Example 2

27,4 parts by welght of crystallised dodecane
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sulfinic acid sodiuina together with & parts by
weight of ethylene chlorhydrine dissolved in 350
parts by welght of aleohol are heated under re-
flux up to boiling till the reaction is accom-
plished. After separating off the sodium chloride
formed the alcohol is distilled off finally In ap-
plying reduced pressure. The residue is dissolved
in 150 parts by weight of xylol and after an ad-
ditlon of 0,2 parts by weight of potassium ethyl-
ate is treated in the autoclave at 140° C with 35,2
parts by weight of ethylene oxide. After expel-
ling the solvent there remains while cooling a
waxllke solidifying mass soluble in water and
having soaplike properties.

Ezample 3

200 parts by weight of crystallised benzenc sul-
finle acid sodium are dissolved in 800 parts by
weight of water and converted in g stirring auto-
clave at 50-60° C wlth 220 parts by welght of eth-
ylene oxide, whereat the introduction of the eth-
vlene oxlde s preferably done in portions. When
the addition which begins rapidly is finished the
mixture is wartned up for a little while to 90°.
The reaction mixture now alkaline is strictly neu-
tralised by an addition of hydrochloric acid.
Then the water i5 distilled off under reduced
pressure., To eliminate the sodium chloride
formed the residue is dissolved in alcohol and fil-
tered if necessary under addition of animal char-
coal. After evaporating the alcohol a clear oil
easily soluble in water is obtained the sulfur and
hydroxyl contents of which points to a condensa-
tion product of the average composition corre-
sponding to the formula

Qsm—(c Hi—C Hi—0)i—CHy—=CIL,—OH
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Example ¢

230 parts by weight of crystallised p-chloro-
kenzene sulfinic acid sodium are converted with
100 parts by weight of ethylene chlorhydrine in
a shown manner. 110 parts by weight of the p-
chlorophenyl-g-hydroxyethyl sulfone obtained by
the conversion are dissolved in 500 parts by
weight of xylol and treated with 140 parts by
weight of ethylene oxide in the stirring autoclave
after addition of 1 part by weight of potassium
ethylate at 110 to 120° C. After finishing the
reaction and working-up a thickly liguid oil eas-
fly soluble in water is obtalned the characteris-
ing numbers of which point to a product of the
average composltion corresponding to the for- -~
mula

c1—C>—soc—(o Uy CH:—0)—CH:—Cllh—OH

Ezamyple 5

40 parts hy weight of ethylene chlorhydrine are
dissolved in 120 parts by weight of water and
are converted after addition of 1 part by weight
of an 8% soda lye with 90 parts by weight of
ethylene oxide at 110° C in the stirring auto-
clave. When the reaction is accomplished to the
mixture 127 parts by weight of crystallised 3-
nitrobenzene-sulfinic acid sodium are added and
then the mixture is heated up for several hours
under reflux until boiling. To isolate the formed
polyoxethyl-3-nitrophenyl-sulfone the water is
distilled off under reduced pressure, the residue
is dissolved in alcohol, the separated sodium
chloride is fltered off and the alcohol is dis-
tilled off again. After drying in the vacuo a dark-
yellow oil remains which is easily soluble In water.
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