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METHOD FOR PREPARING SALTS OF
SULFOALKYL ESTERS

prises reacting at least one salt selected from the class

consisting of salts of acrylic acid and salts of meth
acrylic acid with at least one alkane sultone. selected
from the class consisting of l,3-propane sultone and

BACKGROUND OF THE INVENTION

This invention relates to a process for producing salts 5 1,4-butane sultone, in the presence of at least one acid

of sulfoalkyl acrylate or methacrylate. The products of
this invention may be represented by the formula:

selected from the class consisting of acrylic acid and
methacrylic acid, in an amount of at least one-half mole

per mole, of the said salt.
' The salts used in this invention include the salts of

acrylic acid or methacrylic acid with a cation having
the valency of l to 2. Typical examples are alkali met
7 als (e. g., sodium, potassium and'lithium), alkaline earth
metals (e.g., calcium, magnesium‘ and barium), ammo

wherein R is hydrogen atom or methyl group, n is an
integer of 3 to 4, x is an integer of l to 2 and M is a cat

ion having valency of 1 m2. The products of this inven

tion, and the desalted products thereof are useful as
nium acrylates, and‘the corresponding methacrylic acid
monomers in preparing various polymers. lnparticular, 15 salts. A mixture thereof may be used. Preferred are so
copolymers of these products with acrylonitrile can be
dium and potassium methacrylates and acrylates.
used to provide acrylic ?bers having good‘dyev affinity.
Suitable alkane sultones used in this invention in
Copolymers of the products 'of this invention with vari
clude 1,3-propane sultone, l,4-butane sultone and'mix

ous vinyl monomers provide emulsions characterized

tures thereof. Suitable acids used in this invention in

by good stability. The homopolymers and various co

clude acrylic acid, methacrylic acid and mixtures

polymers of these products are especially valuable as
flocculants and antistatic agents.

thereof. The acid acts as a solvent in this invention. In

addition the acid may react with the alkane sultone, be
cause the salt and the acid may be in an equilibrium

There are three conventional methods for producing

salts of sulfoalkyl acrylates ,or methacrylates which

state inthe reaction mixture.

have been used or suggested in the prior art. One pro 25 The ratio of the salt to the alkane sultone may gener
cess involves esteri?cation of acrylic acid with a.
ally be 0.9 — 1.1, and preferablyequivalent amounts are

hydroxyalkanesulfonate. Another process comprises

used. The amount of the acid must be at least one-half

reacting a salt of acrylic acid with l',3-propane sultone

mole (preferable two-thirds to 10 moles) per mole of

or 1,4-butane sultone. A third-process involves the re
i the salt. Amounts of less than one-half mole of the acid
action of a halide of‘ acrylic acid with a hydroxy 30 is insufficient to dissolve the salt‘and the product in this
alkanesulfonate. Each of these processes, however,
invention, and use of such lower amounts would vrender

have several disadvantages,- which render them at least
partially unsuitable for commercial‘purposes. In the

it difficult to carry out the reaction smoothly.
One practical method for carryingjout this reaction

?rst process, the reaction must be‘ carried out'in a het

is to prepare a mixture of‘ the salt'andithe acid‘in a

erogeneous system, because the salt of ‘hydroxyalka'ne 35 molar‘ratio of at‘least one-half mole of acid to 1: mole
sulfonic acid is insoluble in acrylic acid. This causes dif
of salt. The sultone is then reacted jwith the salt dis
?culities in the completion of ‘the esteri?cation, and
solved in the acid. The mixture of the salt and the acid

is usually prepared by simply mixing‘ the salt with the

even if the reaction is carried out for an extended pe

riod of time, the product will contain unreacted
acid. It may also be prepared by neutralizing the acid
hydroxyalkanesulfonate, which is very difficult to sepa 40 with a basic compound such as sodium hydroxide, po
rate. The second process also provides a product hav

tassium hydroxide, potassium carbonate, sodium bicar

ing undesirable impurites. It has been found that there

bonate, potassium bicarbonate and ammonia so as to
are no suitable solvents for this process when aromatic
be within the ratio mentioned above. Sodium and po
hydrocarbons are used as the solvent, such‘ as benzene,
tassium carbonates and ammonia are preferable.
toluene or xylenes, which are inert to the alkane ‘sul 45
A small amount of other inert solvents (i.e., less than

tone, both the salt of acrylic acid and the product
therefrom are insoluble in the solvents. Consequently,v
the product will contain unreacted ‘salts of acrylic acid
whose separation is very difficult. When the solvent

50 percent‘ by weight based on the weight of the acid)
such as benzene, toluene and xylenes- may be used in.
addition to the‘ acid. The use of an excess amount of v

such solvent is not preferable, however, since it de

50
used is an alcohol, such as methanol or ethanol, the al
creases the solubility of the salt and the productv of this
kane sultone will react with the alcohol to produce a
invention in the solvent mixture. ,
by-product, which decreases the purity of the resulting
The reaction temperature may vary within a wide
product. In the third process a hydrogen halide is gen
range, generally between 30° — 160° C., and preferably
erated which can react with the primary reactants and
between 50° - 140° C.
'

with the double bond and/or the sulfonic acid group in

55

the product, thereby producing lay-products which can

The reaction in. this invention is preferably carried
outin the presence of a polymerization inhibitor. Suit

be very difficult to separate from the desired product.
A need exists therefore for a method of preparing

able inhibitors include hydroquinone, hydroquinone

salts of sulfoalkyl acrylate or methacrylate in high pu 60
rity and in high yields.
- '
I SUMMARY OF THE INVENTION

monomethyl ether, phenol, pyrogallol, phenothiazine.
The product salts of sulfoalkyl acrylates and salts of

sulfoalkyl methacrylates can be easily separated from
the solvent. Thus, the mixture of the reaction product

may be cooled'to precipitate the product with or with
It is, therefore, an object of this invention toprovide
out the addition of a solvent which dissolves acrylic
a commerically practicable process for producing salts 65 acid or methacrylic acid, and not the product. Exam
of sulfoalkyl acrylate or salts of sulfoalkyl methacrylate
ples of. such selective solvents include the alcohols

in high purity and in high’yield. This and other objects
have now been attained by the process which com

(e.g., methanol, ethanol and propanol), hydrocarbons
(e.g., benzene, toluene and petroleum ethers), ketones,
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esters, chloroform, carbon tetrachloride. The product
in this invention may be obtained in crystal form by ?l
tering the precipitate and drying the obtained solid.
The ?ltrate (acrylic acid or methacrylic acid) may be

over 20 minutes. The product mixture was treated in
the same manner as in the Example 1 to obtain 208 g.

re-used in the subsequent reaction without any treat

EXAMPLE 5
Methacrylic acid (129 g.) and hydroquinone mono
methyl ether (0.5 g.) were charged into a vessel

of calcium sulfopropyl acrylate. The yield was 97 per
cent and the purity was 98.2 percent.

ment, or after recovery by extraction or distillation, if

the solvent has been used to precipitate the product.

The advantage of this invention is that a high purity

equipped with a stirrer, thermometer, reflux condenser

product can be obtained in commercially high yields.
This unique advantage is achieved by the presence of
acrylic acid or methacrylic acid in the reactant.
Having generally described the invention, a further

10

and an inlet source of ammonia gas. To this mixture,

ammonia gas (17 g.) was introduced at 40° C. to partly

convert methacrylic acid into ammonium methacry

late. 1,3-propane sultone ( 122 g.) was then added at
understanding can be attained by reference to the fol
80° — 90° C. while stirring for over 30 minutes. The
lowing examples which are presented as illustrative of
product mixture was poured into toluene (500 g.) to
this invention only and it will be understood that the in 15 precipitate white crystals. The crystal was treated in the
vention is not limited thereto.
same manner as in the Example 1 to obtain 214 g. of
ammonium sulfopropylmethacrylate. The yield was 95
EXAMPLE 1
percent and the purity was 97.9 percent.

Methacrylic acid (43 g.), sodium methacrylate (108

EXAMPLE 6

g.) and hydroquinone monomethyl ether (0.5 g.) were 20

Methacrylic acid (150 g.) and hydroquinone (1.0 g.)

placed in a reaction vessel equipped with a stirrer, ther
mometer, re?ux condenser and dropping funnel. To

were charged into a reaction vessel equipped with a

stirrer, thermometer, re?ux condenser, dropping fun

the mixture 1,3-propane sultone (122 g.) was dropwise

nel, carbonate inlet and carbon dioxide outlet. To this
utes. After the addition of 1,3-propane sultone, the ob 25 mixture, potassium carbonate (69 g.) was added at 20°
— 40° C. while stirring for over 20 minutes, and 1,3
tained product mixture was poured into acetone (200
propane sultone (122 g.) was added dropwise at 80° g.) while stirring to precipate white crystals. The pre
90° C. while stirring for over 30 minutes. Benzene (200
cipitate was separated by ?ltration after being cooled
g.) was added to the product mixture to precipitate
to room temperature, washed with acetone (50 g.) and
white crystals. The crystals were treated in the same
dried to obtain 223 g. of sodium sulfoalkyl methacry 30 manner as in the Example 1 to obtain 273 g. of potas
late. 5 g. of the additional product was obtained from
sium sulfopropyl methacrylate. The yield was 96.5 per
the filtrate by recrystallization. The total yield of the
cent and the purity was 98.0 percent.
product was 99 percent and purity was 98.8 percent,
EXAMPLE 7 '
which was determined by the saponi?cation value and
added at 1 10° - 120° C. while stirring for over 20 min

content of the double bonds.
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Methacrylic acid (180 g.), xylene (50 g.), 1,3
propane sultone (122 g.) and hydroquinone mono

EXAMPLE 2

methyl ether ( 1.0 g.) were charged into the same reac
tion vessel as in the Example 6. To this mixture, sodium

Acrylic acid (50 g.), potassium acrylate (110 g.),

carbonate (53 g.) was added at 70° — 80° C. while stir
40
ring
for over 20 minutes. The mixture was maintained
charged into the same reaction vessel as in the Example

benzene (20 g.) and hydroquinone (0.5 g.) were

in this condition for an additional 10 minutes. The

1. To this mixture, l,4-butane sultone (136 g.) was

product mixture was poured into xylene (150 g.) to
precipitate white crystals. The crystals were treated in

added at 120° — 130° C. while stirring for over 25 min
utes. The reaction was then continued at the same tem

the same manner as in the Example 1 to obtain 220 g.

perature for an additional 5 minutes. Benzene (200 g.)
of sodium sulfopropyl methacrylate having the purity
was added to the mixture under vigorous agitation to 45 of 97.0 percent in the yield of 95.6 percent.
precipitate white crystals. 241 g. of potassium sul
What is claimed is:
fobutylacrylate was obtained by treating the precipitate
l. In a process for producing a salt of sulfoalkyl acry
in the same manner as in the Example 1. The yield was
late or a salt of sulfoalkyl methacrylate by reacting at
98 percent and the purity was 98.3 percent.
least one salt selected from the class consisting of alkali
metal acrylates,alkaline earth metal acrylates, ammo
EXAMPLE 3

nium acrylates and the corresponding methacrylic acid

Methacrylic acid (100 g.), lithium methacrylate (92
g.) and phenol (1.0 g.) were placed in the same reac
tion vessel as in the Example 1. To the mixture, 1,3
propane sultone (122 g.) was added at 70° - 80° C.

salts with at least one alkane sultone selected from the

class consisting of 1,3-propane sultone and l,4-butane
sultone,the improvement which comprises carrying out

55 the reaction in the presence of at least one acid se

lected from the class consisting of acrylic acid and

while stirring for over 20 minutes, and then toluene
( 200 g.) was added to precipitate the crystals. The crys

methacrylic acid in an amount of at least one-half mole
of acid per mole of the said salt.
'2. A process according to claim 1 in which the mix

tals were treated in the same manner as in Example 1

to obtain 212 g. of lithium sulfopropylmethacrylate.
60 ture of the salt and the acid has been produced by neu
The yield was 99 percent and the purity was 99 per
tralizing the acid with a basic compound so as to be
cent.
within the ratio speci?ed in claim 1.
3. A process according to claim 1 in which the reac
EXAMPLE 4

Acrylic acid ( 150 g), calcium acrylate (91 g.) and hy
droquinone (0.2 g.) were placed in the same vessel as

in the Example 1. To this mixture, 1,3-propane sultone
(122 g.) was added at 100° — 1 10° C. while stirring for

tion is carried out at 30° — 160° C.
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'4.‘ A process according to claim 2 in which the basic

compound is sodium carbonate, potassium carbonate
or ammonia.
.

*

=0:

*

=0:

*

