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The present invention relates to alkyl esters

of sulfonsted monohydroxy-benzoic acids and to
an imonroved process of preparing same.

" The compounds contemplated by the present :
invention are 1eprese11ted hy the fcllcwmg gen-

eral f crmule

R() O C_/\ -

- (80sY)m

N/

in ‘which- R is e,n"aikyl"che,in of . hct les.s"— than

6 and not more than 18 carbon atoms or mix-
tures thereof as.derived from alcohol obtained
by the hydrogenation. of coconut oil, commer-

(CL 260—-—470)
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' _' fect
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ence of catalysts such as sulfuric acid, phos- .

cially known as Lorol; Y is hydrogen an alkali -

metal, caleium, magnesium, berlum or strcntlum

and 72 is a whole number. which may be one or-
indicating - that - the ' com-

20

- pounds are mono or polsrsulfcneted ‘These com-

pounds have properties making them- especially

suitable for use as. detergents, wettmg agents,

emuisifying agents and the like and they: are
characterized by a substantial ebsence cf odor
and taste. -

"Heretofore, alkyl eeters. of ,-mcnccerbexyllc
aromatic sulfonic acids and salts thereof have
been prepared by sulfonating . monocarboxylic
aromatic acids, esterifying the resulting sul-
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| alysts

- 2 .
tre:a.ted with 2—5% oleum to yleld sulfo-ortho-
hydroxy benzoic acid, but the objection to this
method is that, due to the extreme solubility of
the acid in water, the prcduct yleld is 1nc1d1-
nately low,

‘With regard to the step of esterlfymg sulfo—-

- ortho-hydroxy benzoic acid, all attempts to carry

out this reaction have resulted in low vields of

a product containing relatively large amounts of

unreacted materials which not only cause dis-

“coloration of the product but render 1t VEI}/ dif -
.ﬁcult to dry.

For exemple ettempts have been medc +c re-
suifo-ortho-hydroxy benzoic - acid _
“Lorol” under atmospheric pressure in the pres-

phcrlc acid and geeecus HCl: under reduced
pressure in the. presence and absence of cat-
in the presence of toluene to remove
water from thé reaction by azeotropic distilla-
tion; and in the presence of a mutual solvent

for the reactants, but in all instances it was .
found that the neutral eqmvelent fell within the

range cf 220 tc 265 (theory 386) indicating that
the reectmn was..only partially complete,

- addition, it was found that when the esterifica- -

tion proceeded no further than thls the salt of
the ‘acid could nct e drum drled WItheut dls-_

~ coloration,
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fonated products and then neutralizing - the '

esters thus formed by means. of various alkaline

compounds.  This . method of operation has
proved to be quite successful in practically all

cases except the corresponding derwatwes of

monohydroxy-benzoic acids. |

For example, when sulfcnetmn cf ortho-
monohydroxy-benzoic acid is carried.out in the
absence of a solvent, temperatures in excess of
150° C. must be employed, which render the re-
action difficult to control with the result that
considerable decomposition and side reactions
take place.

low yields and also in the production of a crude

product which presenis a tlme-ccnsummg e,nd_g

troublesome purification problem.
Ortho-monohydroxy-benzoic acid may be sul-
- fonated at lower temperatures in an inert sol-

vent, but the product invariably contains unre-.

acted SO:; which cannot be readily removed.
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I have found thet by sulfcnetmg the lower

alkyl esters of hydroxy benzoic acids with sul- -
fur trioxide in sufficient guantity to at least pro-

duce..monosulfonation. and then subjecting. the
sulfcnated prcduct to elcchcly51s by means. of

_an aliphatic alcohol he,vmg from 6 to 18 carbon
atoms in- the alkyl chain, the above disadvan-

| tages are . subetantlelly cempletely ehmmeted

This process, therefore, results in
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- For. exemple I have made the surprising dis~

cevery that by usmg sulfur tr1ox1de as the sul-

40 fcnetmg agent, the esters of hydroxy-benzoic

ecld such as sehcyhc acid and the corresponding
meta and para-isomers thereof can be sulfonated

‘in good yields and at a lower temperature than .

the free acids without materially affecting the
ester group Moreover, T heve discovered that

- I can cbtaln the de51red h1gh molecular weight
._ esters in. excellent ylelds and. Wlthout the forma-

tion. of troublesome by- prcducts and unreacted

_stertlng meterlels Whlch are encountered in the
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This disadvantage and the. high produ.ct COStS_-_ |
involved render such a prccedule ccmmerelellyﬁ |

1mprect1cel

Ortho-hydrexy—benzclc acld may alsc be'f

58

- esterification of the free sulfc-hydIDXY benzclc '
‘acids. - ' a

For e mcre ccmplete understendmg cf the;

present process, reference is made. to -the fol- o
lowing . examples. wh1ch 111ustra,te the preferreda

embcdiments of the present mventlon

Wlth |

In-'
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Example I

156 grams of methyl salicylate was charged
Into g reactor mounted upon a balance and
equipped with a mechanical stirrer, sulfur tri-
oxide delivery tube and g thermometer. Sul-
fur trioxide was then introduced into the ester

at a rate of approximately 0.5 gram per minute.

until the resulting sulfo methyl salicylate solidi-

fled, at which time the reaction had gone sub-. e

stantially to completion. This product was
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melted by heating to 110° C. and then poured -
into an esterification vessel containing 4.5 grams

of HCl gas dissolved in 185 .grams of “Lorol”
which was heated to a temperature of from 60°

to 70° C. The mixture thus produced was heated
to 110° C., and stirred for 15 minutes under at-

mospheric pressure and then under reduced
At the end of -

pressure for about 30 minutes.

the reaction, a sample of the product (sulfo = .

“loralkyl” salicylate) was tifrated and the neu-
tral equivalent was found to be 333. - -

The remainder of the product was neutralized
to form sodium sulfo “loralkyl” salicylate by
means of a sufficient amount of 4% caustic soda
to yield a slightly alkaline slurry. This slurry,
after removal by decantation of a substantial

amount of water, was drum dried and a stable

light colored product was obtained.
Example II

1580 grams of methyl salicylate was charged
into a reactor mounted upon a balance and
equipped with & mechanical stirrer, sulfur tri-
oxXide tube and thermometer. At the comple-
- tion of this operation, sulfur trioxide was in-
troduced into the methyl ester in an amount
and at the rates given in the following table,
which table also shows how the temperature of

the reaction varied as the sulfur trioxide was

. ﬁﬁ - In practice, the sulfonation of the methyl ester

progressively added:
| _ ] " - I
- Weight | =
Time Tg?luﬁgr' ! Including | SO; |
e Reactor :
r ; —
Hrs, | o, Grams | Grams |
{ 25 2,675 ek
14 47 2,720 45
1 111 2,990 270
114 105 3, 180 . 106)
2 104 3, 400 9220
256 107 3, 507 107
| Total_____ 839

At the end of the reaction, the neutralization

equivalent of the product was- determined and

found to be 164. | -
2320 grams of sulfo-methyl salicylate, includ-
Ing practically all of the above product together

with a relatively small proportion of sulfonated
product prepared in another batch, wasg placed

I a suitable reactor containing 13 grams of HCI
dissolved in 1629 grams of “Lorol” which included

a relatively small proportion of added octanol and

dodecanol. The resulting mixture was  then
heated with stirring for 3% hours at a tempera-
ture of from 100° C. to 105° C. and at the end of
the alcoholysis reaction, the product was neu-

tralized with a caustic solution prepared by mix-

ing 700 c. c¢. of approximately 509% NaOH with
3200 c. c¢. of water. The slurry of “loralkyl” so-
dium sulfo-salicylate thus obtained was then
dried upon steam heated rolls under a steam
pressure of from 90-100 lbs./in2 and screened
through % mesh hardwardcloth. =~
- 2835 grams of a light colored stable product

Y depending upon the degree of sulfonation de-
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was obtained, which corresponded to a yield of
8% of theory.

The products obtained by the procedures de-
scribed in Examples I and II have the following
structur_a.l Iormulg

HO
/\EC OO0 “Loralkyl”?

NESOE\/

- The corresponding compounds of the meta and

bara isomers may be prepared by employing

meta-hydroxy-benzoic acid snd para-hydroxy-

benzoic acid respectively in the process described
in the above examples. Other ester-salts may

~ also be produced by reacting the sulfonated lower
alkyl esters of ortho-, meta- and -para-hydroxy

benzoic acid with a straight or branched chain
aliphatic alcohols having from 6 to 18 carbon
atoms, or mixtures of at least two of these alco-
hols. Moreover, although the monosulfonated
derivatives are preferred, it is to be understood
that the polysulfonated esters are also within
the scope of the present invention.

~In the - production of sulfonated lower alkyl
esters of ortho-, meta-, and para-hydroxy benzoic
acid, the alkyl esters and sulfur trioxide are re-
acted together in substantially stoichiometric
proportions, the actual amount of SO: employed

~sired. In general the reaction may be ecarried
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- S0s3 into the liguid
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for anofther half hour under reduced

out at a temperature ranging from about 23° C.
up to a temperature at which substantial de-

- ctomposition of the desired sulfonated product is

avolded, but in the production of the sulfonated
methyl ester, the reaction temperature is de-
sirably maintained within the range of about
23° C. up to about 125° C. and preferably within
the range of from 90° C. to 115° C.

is initiated at room

temperature by introducing
ester and within a relatively
short time, the heat of reaction raises the tem-
perature to about 90° C. to 100° C. If, after 609
to 70% of the theoretical amount of gaseous SO3
has been added, the reaction mixture has not
reached this temperature, heat is applied until
that is. accomplished. ‘As soon as approximately
90% of the S0O: has been introduced, the resc-
tion is completed by heating the reaction mixture
to at least 110° to 115° C. but not above 125° C.
while adding further amounts of SOs.

‘The alcoholysis reaction is executed using sub-
stantially equimolecular proportions of the suyl-

- fonated lower g1kyl esters of hydroxy benzoic acid

and an aliphatic alcohol having from 6 to 18 car-
bon atoms. The reaction temperature may vary
Irom the melting point of sulfonated alkyl ester
up o a temperature at which substantial decom-
position of the alcoholysis product is avoided.
In preparing sulfoioralkyl salicylate, “Lorol” is
saturated with HCI gas, heated to sbout 60° C.
to 70° C, and then mixed with sulfomethyl sali-
cylate which is at a temperature of 100° C. to
115° C. The reaction mixture is then heated to
about 110° C. with stirring for about 2 hours. If
the neutral equivalent has not regched 330—340
at the end of this time, the reaction is continued
pressure of
about 100 mm. of mercury. |
- The manner of mixing the reactants is not
critical, but it is preferred to add the molten
sulfonated methyl ester to the alcohol as im-
proved yields are thereby obtained. |



‘In place of HCI, up to. 5% by weight: of other-

mineral acids such as sulfuric and:phosphoric
acid may be employed-in the alcoholysis reaction.

2,627,880

. The neutralization step is conveniently carried

out by adding the: alcoholyms product to g sodium

hydroxide solution. with stirring until the result-

ing slurry has a pH of about 8-9, whereupon the

product is dried, preferably by means of a drum
drier using- aisteam: pressure-of:from 80 to 100
Ibs./in.2. . When drum drying: the neutralized
product 1t is desirable to adjust the solids con-

10
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ing: pomt of salid- “lower elkyl” ester ups to o terms
peraturerab which - substantla,l deeompemtwn of’
-:eld alcehelysw-ester preduet is:avoided." .
2. The process: ‘of" DI’Od‘llClnﬂ‘ aliphatic esters of

 sulphonated monohydroxy- ‘benzoic acid wherein-
" the: aliphatic’ group is. atteehed to the: eerboxyl -'
group, which -comprises: reactlng, at ‘a 'tempera-~
ture not exceeding: 120%C., a correSpendmg “low-
er alkyl?” ester with. sulfur trioxide in the’'pro--

portions: required to :produce . ‘monosulfonation,-

eubJectmg the sulfonated. product to.alcoholysis:

tent of the slurry to at least 18% but preferably -

not.above about 27% by weight.

In place of sodium hydromde other alkalles
such as sodium carbonate, sodium. oxide, potae-

sium hydromde potassium carbonate, pota,ssmm
oxide, calcium hydroxide, calcium oxide, calcium
carbonate, magnesium oxide, magnesium car-
bonate, barium oxide, barium hydromde barium
carbonate, strontium oxide, strontium hydroxide
and strontium. carbonate may be employed. -

~ The expression “Lorol” within the meaning of
 the present specification is intended to cover mix-
tures of alcohols prepared Dby hydrogenating
coconut oil, which mixtures have an average mo-
lecular weicht of about 186 (basis, dodecyl al-
cohol) and contain alcohols having 6 to 18 carbon

atoms. The following is a typical mlxture of al-

- coho]s produced by the above method. |
| | Per cent
Hexyl alcohol. e e 2

Octyl alecohol e 9

by means of substantially equimolecular propor-

; tions of. a mixture of primary: monohydric. ali--

{5 .. coconut: 011 and then neutralizing.the resulting -
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phetle a,leehels obtemed by the hydrogenation of .

product, se,ld aleohelysm being carried out at a
temperature varying from the melting point of
said “lower alkyl” ester up to a temperature at

‘which substantial decomposition of said elcohol-

ysis~ester product is avoided.

3. The process of producing aliphatic esters of
sulfonated monohydroxy benzoic acid wherein the
aliphatic group is attached to the carboxyl group,
which comprises monosulfonating a correspond-

5 ing “lower alkyl” ester with sulfur trioxide at a

temperature beginning with room temperature
and ending with a maximum of 125° C., subject-
ing the sulfonated product to alcoholysis by means
of - substantially equimolecular proportions of a

‘mixture of primary monohydric aliphatic alco-

hols obtained by the hydrogenation of coconut oil,
and then neutralizing the resulting product, sald

aleoholysis being carried out at a temperature

86

Decyl alcohol oo 10
Lauryl alcohol. o - 45
Myristyl alcohol . 20
Cetyl aleohol. .. e 7
Stearyl alcohol_ .o S

Oleyl alcohol. e - A

The expression “loralkyl,” therefore, represents
the alkyl radicals derlved from the above mlxture
of alcohols.

The expression “lower alkyl” as used in the

specification and claims is intended to cover

alkyl groups containing from 1 to 5 carbon atoms.
The expression “neutral equivalent” is defined
by the following relationship.

Weight of acid product
Volume of base X normality of base

Neutral equivalent may also be defined as the
number of erams of acid (sulfomethyl salicylate
or sulfoloralkyl salicylate) neutralized by or

equivalent to one mole of sodium hydroxide.

NE =

Tnasmuch as the above description compnsee
preferred embodiments of the invention, it is to.

ne understood that the invention is not limited
thereto and that changes and modifications may
be made therein without departing substantially
from the invention whlch is defined in the ap-
pended claims. |

I claim:

1. The process of producing aliphatic esters of

sulfonated monohydroxy benzoic acid wherein the

40

varying from the melting point of said “lower
alkyl” ester up to a temperature at which sub-

- stantial decomposition of said alcehely51e-eete1

product is avoided. |
4, The process of producing aliphatic esters of =
sulfonated ortho monohydroxy benzoic acid

“wherein the aliphatic group is attached to the
carboxyl group, which comprises monosulfonat-

" ing . a corresponding methyl ester at a tempera-

o0

Ly
(i |
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ture of 90° C. to 115° C., subjecting the sulfonated
product to alcoholysis with substantially equi-
molecular proportichs of a mixture of primary
monohydric aliphatic alcohols obtained by the hy-

drogenation of coconut oil, neutralizing the re-
sulting product with a dilute alkaline solution

and then drying the resulting slurry, sald alco-

‘holysis being carried out at a temperature vary-

ing from the melting point of said sulfonated
methyl ester up to that temperature at which
substantial decomposition of sald elcohelysm-ester
product is avoided. |

5. The process of producing alrphatm esters of
sulfonated salicyclic acid wherein the aliphatic
group is attached to the carboxyl group, which
comprises monosulfonating methyl salicylate with
sulfur trioxide at a temperature within the range

of room temperature up to about 107° C., subject-

- ing the resultlng sulfomethyl salicylate to alco-

aliphatic group is attached to the carboxyl group,

which comprises reacting, at a temperature not
exceeding 125° C., a corresponding “lower alkyl”
ester with sulfur trioxide in substantially the

theoretical proportions required to produce at

least monosulfonation, subjecting the sulfonated
product to alcoholysis by means of substantially

70

equimolecular proportions of a mixture of primary

monochydric aliphatic alcohols obtained by the hy-
drogenation of coconut oil, and then neutralizing

the resulting product, said alcoholysis being car-

- ried out at a temperature varymng from the melt- 76

holysis by reaction at 100° C~110° C. with sub-
stantially equimolecular proportions of a mixture

of primary monohydric aliphatic alcohols ob-

tained by the hydrogenation of coconut oil, neu-

tralizing the resulting product with a dilute so-
dium hydroxide solution and then drum drymg_
the resulting slurry. |

6. The process defined in claim 5 wherem the
alcoholysis reaction is carried out in the presence
of up to 5% by weight of a mineral acid.

7. The process defined in claim 6 wherein the
alcoholysis ‘reaction is carried out 11:1 the presence
of hydrogen chloride. ~

- 8. The process deﬁ.ned in clalm 7 wherein the
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7 8 _
alcoholysis reaction mixture is stirred for 15 min- substantial: decomposition of said alcoholysig-
utes under atmospheric pressure and then under ester product is avoided. . R
reduced pressure for about 30 minutes. | R - JAMES O. HARRIS. .

9. The process of producing aliphatic esters of S R T |
sulfonated monohydroxy benzoic acid wherein the . . REFERENCES CITED L
aliphatic group is attached to the carboxyl group, 2 ‘The following references are of record in the

which comprises subjecting a corresponding sul- file of this patent:

fonated “lower alkyl” ester ig alcoholysis by re- -~ 7 I

action with substantially equimolecular propor- - - - UNITED STATES PATENTS

tions of g mixture of primary monohydric ali- 10 Number ™ = Name  Date
phatic alechols obtained by the hydrogenation of - 1,698,659 Spengler et al. ______ Jan. 8, 1929
coconut oil, and then neutralizing the resulting 2,032,313 Bertsch ____________ Feb. 25, 1936
product, said alcoholysis being carried out at s 2,062,950 Thomas __________ Dec. 1, 1936
temperature varying from the melting point of 2,359,201 Gluesenkamp et al. __ Oct. 3, 1944

said sulfonated ester up to a temperature at which 15 2,380,563 - Wayo et al. ________ July 31, 1945
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