__;_;';.;;11'1 contact with strong acids or alkali.
- . such as sodium lauryl sulphate, in the presence
- .. of hot, strong, ‘calustic soda, will be converted to
e the correspnndmg alcohol, lauryl alcohol, and an
- .. inorganic sulphate,
REOCEEEE other hand, fatty acid soaps in a strong acid so--
o lution wﬂl be split to a fatty acid and an in- .
. organic. salt.
oo aclid - are de- esteriﬁed in contact with either
.. strong acid or strong alkali and hence are not
RS 5__1.}-._-_:iccmpletely satisfactory. -
. In addition, it has been ncted that a simple |
R allphatlc sulphonate does not have wholly satis-
.. factory hydrophilic properties, but that the pres-
-+ o ence of one or more hydroxy and/or halogen
oL groups. in the molecule, relatively close to a sul-
. © _phonate group, greatly improves. the resistance
: -*cf the compound to dusting when in a form hav--'

B ';"'phatlc sulphonates

oo isa catlcn
. .bEI‘S e |
TS These compounds are readlly and economlcally-
prepared by the novel process of the present in- -
- . vention. It has now been found that the re-
. “‘action between an alccholate and a sulphonate of -
-+ an aliphatic compound having at least one halo- -
" 'gen and at least one additional halogen and/or
~©  hydroxy group substituted therein produces an
. aliphatic ether of & halogen and/or hydroxy sub-

S e e —
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ThlS inventicn relates to the preparatmn of

e ;._new chemwal substances which are eﬁclent wet-

ST RN More par._

_tlcularly, thls mventlon relates {o the preparg- -

~ ..+ " tion of aliphatic ethers of halcgen a.lkyl sulpho- |
[ __:'._snate compounds,

~Many of the ccxanﬂ detergents are unstable
Agents

sodium sulphate.

-The fatty acid esters of isethionic

L

mg at least one short dimension.

~ .+ It has now been discovered that: new- ahphatlc.
S -jj. : :-_halcgen sulphonates can be prepared which are
~ -~ = -guite stable in both acid and alkaline solutions.
. It has further been discovered that if these com-
. pounds contain at least eight carbon atoms, they -.
. are-eXcellent wetting, emulsifying and deterging
LT compounds- which are operative in hard, soft or
© . sea. water whether hot or cold. They can be
S @';.?-'used fcr any purpose that other wetting, washing
o and emulsifying agents are used for, and they .
. . possess the added advantages of stability and -
.~ high solubility. |

‘The novel compounds of thls invention are ah-

o phatlc ethers of hydroxy and/or halogenated ali-
T These compounds fall with-
-0 -in the class of compounds having the formula
o L (R—2) m—X—(S03) n Y, wherein R is an aliphatic

BRI --hydrdcarbcn radical; Z is oxygen; X is & hydroXxy
.--.-.'and/er halogen substituted aliphatic radical; Y
and m and n are small whole num—-

- On the

(Cl 260-—-—513)

o stltuted alkyl sulphonate
-~ phatic alcoholate is immaterial, and it may be

gam, sodamide,

‘The source of the ali-
prepared by the action of sodium, sedium amal-
or other metals, amalgams or

amides, on alcohols, preferably in a solvent such

" as benzene, toluene, xylene or molten paraiiin.
It may also be prepared by the action of an al-

10

 kali metal, an alkaline earth metal, magnesium,

sluminum or zinc, or their amalgams, oxides, hy-
droxides or reactive salts, on the aliphatic al-
cohols at atmospheric or elevated temperatures

- and pressures, with or without non-reactive sol- -

‘15

20
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| vents.
tain at least siX carbon atoms and: saturated

These aliphatic alcohols preferably con-

stra1ght chains.
The halogen alkyl hydroxy sulphcnates or poly-

“halogen alkyl sulphonates may be obtfained from

any source.. They may be prepared gccording to
the procedure of Darmstaedter in Liebig’s Ann,
Chem. 148, 126 (1868), or according to the proc-
ess given in Ross U. S. Patent No. 2,199, 581. The

preferred reactants are 3 chlor, 2 hydroxy, pro-

'pane sulphcmc acid sodium salt, and 2, 3 dichlor

propane sulphonic acid sodium salt. It is pre-

ferred that the final ether compound have the

ether linkage at one end of the substituted alkyl

- sulphonate compound and have a halogen or
" hydroxy group substituted on a carbon adjacent

'35
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to that having the sulphonate substitution, and
further that these groups be at the other end

of the molecular structure, since the products of
- such constitution possess the best emulsifying and

- hydrophilic properties.

It is also preferred that
the aliphatic constituents having the sulphonate
and hydroxy and/or halogen substitr. tmns have

not more than six carbon atoms.
One way of preparing these ccmpdunds may be

_by dissolving a dry alcohol in a suitable solvent,

such as toluene or Xylene. To this solution is

‘added an equivalent weight of an alkali metal

or amide, such as sodium or sodamide, based on
the mols of alcohol used. When sodamide 1s
used, the solution is refluxed until ammonia vapor

" ceases to evolve, thus showing substantially com-
plete conversion of the alcohol to an alcoholate.

The temperature of reaction, of course, depends‘
on the boiling point of the solvent being refiuxed.

A halogen alkyl hydroxy or halogen sulphonate

50
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salt is then added to the alkaline solution and

:the ‘mixture is again refiuxed with thorough

‘agitation until the alkyl hydroxy or halogen sul-
phonate ether is formed. The solvent is removed

by vacuum distillation.
The products may be rendered free frcm by~

prcduct salts by treatment with ethyl alcohol,




.....
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'butyl alcohol acetone, carbitol monoglycerides
Cellosolve, dioxane and/or the like. This may
~ also be acomplished by preparing the calcium
salt and filtering the product from the insolhuble
calcium sulphate. 'The cation of a salt product

of the present invention. may be interchanged

with the cation of an inorganic salt by treating
8 solution of one or more salts of the organic

product in one or more of the above named sol- .

vents with an excess of a concentrated aqueous

~solution of a salt of that cation which is to be
- exchanged for the original product salt cation |

It should be noted that any of the products fali-

- Ing within the scope of the present invention |

o may be neutralized and puriﬂed by the above
- outlined procedure

ether of beta chlor propane sulphonic acid potas-

' _.sium salt is obtained.

10

. mixtures thereof. |
- those of alcohols produced by reduction of the |

18

'The products of the present invention appearﬁ |
to owe much of their effectiveness to the presence

of the free hydroxy Egroup or groups and/or
“halogen group or groups in the residue of the
aliphatic polyhydroxy substance.

seem 1o be Intimately associated with the struc-
- ture of the compound. - PFurthermore, this group-
ing containing hydroxy radicals seems to reduce

- materially the tendency of the products to dust
.~ wWhen formed into powders, beads. bubbles, flakes, -
It is preferred to pre-

ribbons, chips, or fibres.
pare the products from substituted short chain

. alkyl sulphonate salts, since these materials are

- .more readily and economically prepared and pro-

- duce more effective products than do the long
- chain alkyl sulphonates, -

A consideration of the following example will

| give a better understanding of the invention, but
- the scope of the invention is not intended to be

o limited thereby.

Ea:amplc |

A solution of 18 6 parts of lauryl alcohol dis--'

| solved in 75 parts of toluene is refluxed with 4

- parts of powdered sodamide until no further am-

. monia is evolved. Twenty parts of .the sodium

- salt of gamma chlor, beta hydroxy propane sul--
- phonic acid are added to the alkaline solution

and the mixture refluxed for about twelve hours
~while  vigorously stirring. - The toluene is re-

moved by vacuum distillation and the residue is
taken up with-water and extracted with butyl

alcohol to remove the active ingredient from the
sodium chloride. Upon evaporation of the butyl

‘alcohol, a mono-lauryl ether of beta hydroxy

propane sulphonic acid sodium salt is obtained.

2, 3 dichlor propane sulphonic acid sodium

salt may be substituted for the sodium salt of
gamma, chlor, beta hydroxy propane sulphonic
~acid, whereby a mono-lauryl ether of beta chlor
~pPropane sulphonic acid sodium salt is obtained.
- Potassium cetylate may similarly be reacted
- with anhydrous dichlor propane potassium sul-
phonate. That is, likewise, using % molecular

quantities of the reactants, a solution of about

twenty-four parts of cetyl alcohol dissolved in

. ethers.
‘more.

by treating the compound with a dilute mineral

20

| The solubility, -
- and the foaming, wetting and washing efficiency,

The aliphatic alcohols or alcoholates may be
stralght or branched chain, satursted or unsatu-

- rated, and may be of primary, secondary or
- tertiary alcohols. -

~ of mono- or poly-hydroxy substances
- able substances include the following alcohols or

Furthermore, they may be
‘The suit-

alcoholates thereof: myristyl alcohol, carnaubyl

alcohol, octadecyl alcohol, oleyl alcohol, myricyl o

alcohol, tertiary amyl alcohol,
polyglycol, benzyl alcohol,

abietyl alcohol,
cyclohexanol, and
Mixed alcoholates, such as

coconut oil fatty acids, may be used.

The halogen alkyl sulphonates can be mono- -

or poly-hydroxy  and/or halogen substituted,
which thus permits the Preparation of poly-
By the term “poly-" is meant two or
The free sulphonic acids can be prepared

- acid. The free sulphonic acids -are useful for
operating in an acid solution such as in metal

25
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-___plckling

The halogen and/or hydroxy sulphonate ethers-
are extremely stable in both alkaline and acid
solutions. They are excellent detergents and
emulsifiers and find use as domestic cleaning
compositions,; degreasing compounds hard water
detergents, etc. The presence of the halogen or

- hydroxy group materially increases the sclubilit.v

and efficacy of the compound.

~Although the new materials possess unusual

- deterging, sudsing and water-softening proper-
- 35

ties by themselves, they may be used with other

- emulsifying - agents, including soaps, rosinates,

40

long chain alcohol sulphates, alkylated aromatic

~ sulphonic acid salts, sulphonated mineral oil ex-
- tracts, Turkey red oil, lecithin, glycerolamines,

monoethanolamine diethanolamine and trieeth-
anolamine coloring matter, such as dyes, lakes

- and pigments:. abrasives and inert fillers, such

45

. as silica, pumice, feldspar, precipitated chalk,
‘infusorial earth, bentonite, talc. starch and air;
‘liquids, including carbon tetrachloride perchlor-

ethylene, trichlorethylene, glycerine, ethyl alco-
hol, tetrahydrofurfury! alcohol, phenol, cyclo-

“hexanol, water, tetralin, hexalin pine oil, min-

- eral oil, mineral oil extracts. and naphtha per-

50

fumes and deodorants
monoglycerides

fats, oils, fatty acids,
waXxes, gums, or resins: germi-

- cides, such as phenol mercury chloride phenyl
mmercury nitrate, pheny! mercury chloride meth-

55

yl salicylate and mercuric chloride: styptics any
of the common water-soluble salts such as so-

 dium carbonate, borate, phosphate (ortho-, py- |
' ro-, hexameta-), hypochlorite, thiosulphate, hy--

60

drosulphite, and hyposulphate, or the corre-

-sponding ammonium and potassium salts there-
- of.

‘The type of addition agent to be used, of

~ course, will depend on the ultimate use of the
- new composition.

‘about seventy-five or more parts of toluene is

refluxed with about six parts of powdered potass-
amide until no further ammonis is evolved.

About twenty-three parts of anhydrous 2, 3

dichlor propane potassium sulphonate are added

to the alkaline solution and the mixture refluxed
- for about twelve hours while vigorously stirring |
- The toluene is removed by vacuum distillation -

70

~and the residue is taken up with water and

- extracted with butyl alcohol to remove the active
ingredient from the potassium chloride. TUpon
evaporation of the butyl alcohol, a monocetyl

The final detergent composition, with or with-
out one or more addition agents, may he formed
into beads, flakes, bars, chips, erystals, powders, N
solutions, liquid or plastic emulsions, pastes,
creams, salves, or any other forms desired.  The-
Ingredients may be mixed by any of the common

methods, such as grinding, stirring, Kneading,

crutching fusing, etc., and the solutions may be

dl‘l&d with rolls, by spraymg, or otherwise

The compositions may be used in washing

- compositions for wood, metal, stone, glass, brick,
- mmasonry and painted surfaces: insecticides: ce-

rfy

ments; abrasive compositions; antiseptics water_




- baths:

- applicant’s copending application Serial
- 372,916, filed January 2, 1941.

- .

i .'sefteners deodorants and disinfecta.nts water

~ paints and polishes; sizes, glues and adhesives,

such as shellac and casein compositions; liquid
" solid and paste tooth and mouth detergents,
laundry detergents and other textile agents, in-

cluding laundry blueing, bleaching, dyeing and -

- discharging compositions; depilatories; dust pre-
- venting compositions;
compositions; wood impregnants;

,preparations shampoos and hair wave lotions;
fat-liquors for leather; photogra.phie solutions;

. plasticizers; -paint, stain and grease removers;
~ dry cleaning compositions; rug cleaners; petro-

_ leum de-emulsifying compositions; frult wash-

| ing: and any compositions requiring wetting,
. washing, emulsifying, penetrating, solubilizing,

 dispersing and like agents.
' As many apparently widely different embodi-

o .ments of this invention may be made without
departing from the spirit and scope thereof, it

" is to be understood that the applicant does not

~~ 1limit himself to the specific proportions or em-

bodiments thereof exeept as deﬁned in the ap-

- . pended claims.

This application is a centinuation in part of

I claim:
1. The process whieh eomprises reacting, in

" an alkaline condition, a polyhalogen alkyl sul-

 phonate with an aliphatic alcohol compound of
“the group consisting of alcoholates and alcohols.

2. The process which comprises reacting, in

an alkaline condition, a polyhalogen alkyl sul-
phonate having not more than six earbon atoms
- with an aliphatic alcoholic compound having at
least six carbon atoms of the group eensmting
of alcoholates and alcohols.

- 3. The process which comprises reacting, in
an alkaline condition, a polyhalogen alkyl sul-
phonate with a lauryl alcohol compound of the
group consisting of alcoholates and alcohols.
4, The process which comprises reacting, un-
- der substantially anhydrous alkaline conditions,

g polyhalogen alkyl sulphonate having not more

than six carbon atoms with an aliphatic alco-

o ~ holate having at least six carbon atoms.

5. The process which comprises reacting, un-

. der substantially anhydrous alkaline conditions, .

- a 2,3 di-halogen propane sulphonate salt with
& long chain aliphatic alcoholate having at least

fire extinguishing com-
- positions: drain, lavatory and radiator cleaners;

o anti-freezing, anti-fogging, and anti-corrosion
electrolytic

etching compositions;. cosmetics, shaving

' 2,427,576
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six carbon atoms, to yvield a long chain ether of
a, halogen substituted propane sulphonate salt.

6. The process which comprises reacting, un-
der substantially anhydrous alkaline conditions,
a 2,3 di-chlorpropane sulphonate salt with a long

- chain aliphatic alcoholate having at least siX

10

15

carbon atoms, to yield a long chain ether of a
chilorpropane sulphonate salt.
7. The process which comprises reacting, un-

der substantially anhydrous alkaline conditions,

a 2.3 di-chlorpropane sulphonate salt with an
alcoholate of lauryl alcohol, to yield a lauryl

ether of a chlorpropane sulphonate salt.

8. A stable, surface- aetive sulphonate of the
formula
(R—Z) m—A—(S503)nY

-wherein R is an aliphatic hydrocarben radical

having at least six carbon atoms, Z is oxygen, X

20

is an aliphatic radical substituted by at least
one halogen group, Y is a cation, and m and n
are small whole numbers.

9 A lauryl ether of a ehlerpropane sulphonate

 salt.

o5

No.

30
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10. A eetyl ether of a chlorpropane sulphonate
salt. |
11. The process which comprises reacting, in
an alkaline condition, a polyhalogen alkyl sul-
phonate with a cetyl alcohol compound of the

group consisting of alcoholates and alcohols.
12. The process which comprises reacting, un-
der substantially anhydrous alkaline conditions,

a 2,3 di-chlorpropane sulphonate salt with an

alcoholate of cetyl alcohol, to yield a cetyl ether
of a chlorpropane sulphonate salt.
RALLPH CARLISLE SMITH.
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