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The present invention relates to alkoxy-sub 
stituted aliphatic carboxylic acids and salts there 
of which are washing, wetting, emulsifying and 
similar textile-treating agents. Specifically, the 
invention relates to acids and water-soluble salts 
of acids which may be referred to as reaction 
products of alcohols with maleic anhydride and 
similar unsaturated aliphatic carboxylic acids or 
anhydrides containing the alpha-beta-enal group 
ing 

--CeC-CacO 

The present application is a continuation-in 
part of my prior copending application, Serial 
Number 181,597, filed December 24, 1937, which 
has issued as Patent Number 2,283,214. The in 
wention, as it pertains Specifically to the present, 
application, is based upon my discovery that alk 
oxy-substituted acids and alkali-metal salts of 
Such acids obtained by the addition or condensa 
tion of aliphatic alcohols containing from five 
to sixteen carbon atoms, inclusive, in the mole 
cule, such as dodecyl (laury) alcohol, with vari 
ous unsaturated aliphatic carboxylic acids pos 
sessing the alpha-beta-enal grouping, are char 
acterized by pronounced Surface activity. These 
Compounds are comparable in their surface ac 
tivity to similar well-known washing, 'wetting and 
emulsifying agents such as the sulfated alcohols 
and the sulfonated alkyl aromatic hydrocarbons 
commonly used for this purpose, but many of 
them do not foam or lather as readily when added 
to water in the manner that is typical of other : 
Wetting agents. This failure to foam is a definite 
advantage for certain purposes, and does not de 
tract from their desirability as wetting agents or 
detergents. 
The alkoxy-substituted aliphatic carboxylie 

acids to which the present invention pertains are 
those derived from aliphatic alcohols containing 
from five to sixteen carbon atoms, inclusive, in 
the molecule. Such alcohols are the various 
amyl, hexyl, heptyl, Octyl, nonyl, decyl, undecyl, 
dodecyl (lauryl), tridecyl, tetradecyl, pentadecyl 
and hexadecyl (palmity) alcohols, many of which 
are obtained by hydrogenation of the correspond 
ing fatty acids or fatty acid esters and are avail 
able in commercial quantities. 
The foregoing alcohols are condensed with un 

saturated aliphatic carboxylic acids containing 
the alpha-beta-enal grouping, preferably in the 
form of esters. Unsaturated aliphatic carboxylic 
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acids of this type are fumaric Or maleic acid, 
HOOC-CH=CH-COOH, itaconic acid, 

CH2=C(COOH)-CH2-COOH 
citraconic acid, CH3-C(COOH) =CH-COOH, 
acrylic acid, CH2=CH-COOH, and crotonic acid, 
CH3CH=CH-COOH. These acids possess the 
following structural formula: 

R-g-CooH 
-R 

k 
in which R is selected from the group consisting 
of hydrogen, alkyl and carboxyl radicals. Maleic 
acid is the most common and most readily avail 
able acid of this series and hence compounds 
derived from that acid are particularly considered 
throughout this specification. Aromatic acids, 
Such as phthalic acid, in which the reactive por 
tion of the alpha-beta-enal grouping is partly in 
corporated in the phenyl nucleus, are not opera 
tive. 
The general formula of the alkoxy-Substituted 

acids which are specified in the present applica 
tion may be represented as: 

R 

kyl-O --C OO 
E. -R 

R 

in which R, is a hydrogen, alkyl or carboxyl radi 
cal and alkyl is an alkyl group having not less 
than five nor more than sixteen carbon atoms. 
However it is not definitely ascertained to which 
of the two pivotal carbon atoms in the above for 
mula the alkoxy (alkyl-O-) group and the 
hydrogen aton from the alcohol are attached, or 
whether a mixture of both possible types of com 
pounds is formed, hence the brackets are used to 
indicate this uncertainty. Stated more general 
ly, the compounds specified in the present appli 
cation are those derived from the Condensation 
of an alcohol as above specified with an unsatu 
rated carboxylic acid as above Specified, and in 
clude both the alkoxy-substituted acids thus 
formed and the water-soluble, particularly alkali 
metal, salts of such acids. 

In effecting the addition or condensation, an 
ester or other Suitable Compound, in Which the 
carboxyl groups of the unsaturated acid are 
blocked, is preferably used. The condensation 
product is then hydrolyzed to yield the desired 
alkoxy-substituted acid or saponified to yield a 



2. 
salt of the acid. When maleic acid or a suitable 
ester or other derivative of maleic acid is used in 
the condensation, the resulting compound is an 
alkoxy-succinic acid derivative; acrylic acid yields 
propionic acid derivatives; and itaconic acid and 
citraconic acid yield alkoxy-pyrotartaric (meth 
ylsuccinic) acid derivatives. - 
Warious methods are available for preparing 

the alkoxy-substituted acids of the invention. In 
my preferred method, I prefer to start with an 
alcohol or metal alcoholate and an ester of the 
unsaturated acid containing the alpha-beta-enai 
grouping. When an alcohol is used the conden 

o 

sation may be effected in the presence of sodium. . 
Alternatively, Inay convert the alcohol to a met 
all alcoholate by adding sodium hydroxide to the 
alcohol and removing the water of reaction, and 
thereafter use the sodium alcoholate, as more 
Epifically described in Towne Patent No. 2,120,- 

instead of using the ester of the unsaturated 
acid, for example, diethyl maleate, a salt of the 
half-ester, Such as monoethyl maleate, or a salt 
of the acid, such as disodium maleate, may be 
used. The resulting ester, half-ester salt, or salt 
of the alkoxy-substituted acid is thereafter con 
verted to the acid, by acid hydrolysis, or to a salt 
by Saponification. In preparing lauroxy-succinic 
acid, as described in Example 1 which follows, 
lauryl alcohol and diethyl maleate are condensed 
in the presence of metallic sodium under anhy 
drous conditions. The resulting diethyl ester of 
lauroxy-succinic acid is saponified and the salt 
formed after saponification is used as such or is 
Converted to the acid. 

instead of starting with diethyl maleate I may 
start with the half ester, monoethyl maleate, by 
forming the sodium salt of the half ester and re 
acting this salt with lauryl alcohol under anhy 
drous conditions with metallic sodium. Saponi 
fication of the resulting salt and recovery as be 
fore, yield lauroxy-succinic acid. 
To prevent trans-esterification I prefer to use 

an ester of the unsaturated acid containing the 
alpha-beta-eral grouping and the same alcohol 
which is to be later used for the substitution of 
the alkoxy group. Thus, as shown in Example 
2, to make decoxy-succinic acid, the decyl ester 
of maleic acid is preferred instead of the ethyl 
or some other alkyl ester; in making octoxy-suc 
cinic acids prefer to start with the dioctyl ester 
efraelic acid. 
'ge following examples illustrate preferred 

Eleods of making alkoxy-substituted acids of 
the invention: Eacample 1-Laurozy-succinic acid 

Three hundred forty-four (344) grams of di 
ethyl maleate (approximately 2 mols) and 410 
grams of lauryl alcohol (approximately 2.2 mols) 
were placed in a flask provided with a reflux COn 
denser. Approximately 5 grams (0.2 gram atons) 
of sodium metal (in small pieces or in rolled form) 
were then continuously added. Reaction started 
immediately and the mixture became warm. The 
mixture was allowed to stand until the initial 
reaction subsided and it was thereupon heated 
on a steam bath for several hours. To the mix 
ture was then added alcoholic sodium hydroxide 
in quantity sufficient to saponify the ester and 
the mixture was subjected to refluxing. After 
saponification was complete the mixture was 
cooled, ethyl alcohol was distilled from the mix 
ture and unreacted laury alcohol was extracted 
from the alkaline solution with a non-aqueous 
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solvent. The reaction, mixture was then made 
acid with hydrochloric acid and the precipitated 
lauroxy-3uccinic acid was removed by extrac 
tion with chloroform. The residual solution con 
tained maleic acid resulting from unreacted di 
ethyl maleate. The lauroxy-succinic acid was 
Converted to its sodium salt and recovered as 
such 
The freelauroxy-Succinic acid is a solid of Waxy 

appearance and its sodium sat is a mass resem 
bling soapin appearance and feel. 

Eacample 2-Decoacy-succinic acid 
A. Small amount of sodium metal (2.3 grams, 

approximately 0.1 mol) was dissolved in 474 grams 
(approximately 3 mols) of n-decyl alcohol and 
this solution was then added to 396 grams (ap 
proximately 1 nol) of di-In-decyli maleate. The 
reaction mixture was allowed to stand in a stop 
pered flask for about 100 hours, after which the 
Enixture was hydrolyzed by shaking with about 
500 cc. of water. About 400 cc. of dioxane was 
then added to the mixture and it was saponified 
with about 00 grams (approximately 2.5 mos) 
of sodium hydroxide by refluxing therewith for 
about 17 hours. The mixture was cooled and the 
resulting layers were separated. The aqueous 
layer was washed about 4 or 5 times with ben 
Zene to remove any decyl alcohol and dioxane 
remaining in the aqueous solution. The aqueous 
solution was acidified with hydrochloric acid and 
the resulting oil was washed with saturated salt 
solution. 
The oil, consisting predominantly of decoxy 

succinic acid, was dissolved in methanol and con 
verted to the calcium salt by adding a slight ex 
cess of an aqueous solution of calcium chloride. 
A heavy precipitate of the calcium salt of decoxy 
succinic acid separated. The precipitate was fl 

40 tered with the aid of suction and washed with a 
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small amount of methanol. The salt was then 
added to an excess of 75% to 85% aqueous sui 
furic acid mixed with an equal Volume of benzene, 
and the calcium sulfate that separated was re 
moved by filtration. The calcium sulfate precip 
itate was added to another portion of 75% to 
85% sulfuric acid mixed with an equal volume of 
benzene to remove any decoxy-succinic acid ad 
hering thereto. The solutions, were then comm 
bined and the benzene and sulfuric acid layers 
were separated. The sulfuric acid layer was fur 
ther extracted with benzene and the benzene ex 
tracts were combined and filtered. The filtered 
benzene extracts were then evaporated and the 
acid solidified. On cooling. 
The neutralization number of the decoxy-suc 

cinic acid obtained in this manner was 151. The 
molecular weight of decoxy-succinic acid is 274, 
hence the theoretical neutralization number is 
137. The acid can be converted to the sodium 
salt by adding sodium carbonate or sodium hy 
droxide thereto. 

Standard soil launderometer tests 
Standard soil launderometer tests were made 

with the sodium salts of trisobutylene-succinic 
acid and the lauroxy-succinic acid prepared in 
Example 1, in comparison under identical cond 
tions with the commercial detergent "Santo 
merse,” a sodium salt of an alkylated aromatic 
sulfonic acid. The standard soil washing test is 
conducted as follows: To a cotton fabric is ap 
plied under controlled conditions a standard soil 
solution. This solution is composed of a suspen 
sion of carbon black, vegetable oils and mineral 
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els in Wester. he fabric is the aged for a pre 
determined geriod. The aging of the fabrie is 
irbortant Because the soil is Enore difficult to re 
Slove as it ecognes older. The sole sire is 
ther. Washed in a launderometer and each seaple 
is tested in triplicate at various wash intervals 
(0, 20, 36) and 40 minutes). The washed sample 
is legn dried aid the lightening of the fatric 
is determined, using a Eufrich photograeter. Ethe 
relative detergency is then established. 

he take illustrates the improverent in yhite 
aess expregged as "per cent baryta white units' 

3 
agent suitable for use as a detergent, emulsify 
ing assent, textile assistart, dispersing agent, etc., 
or, a general, agents whose propertieg of reduc 
ing stiface tension of icuids inaire them emi 
asty desirable for many applications depend 
eat por their surface activity. 

Ec) the acids and salts of the invention waii 
o2s eduvants or builders may be added, for ex 

5 

a Rage, such materials as sodiurn carbonate, so 
dissa State, ragnesian State, etc., particular 
y whes the products are to be used as detergents. 
When sodium carbonate is used in this manner 
the free acid instead of its sodiu El Salt may be 
incorporated into the composition, since the SOs 
dira caroste corvets the acid to the salt in 
aqueois goitation and thus obviates the step of 
COverting the free acid to the Salt, 
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obtained with the detergents when used in soft 
water. 

Soditta sa; 
Saat EEE mare" Essie: 

Softw88 (On): ES 3.23. 8 5 
2nd wash (20 mi.).----- 7 
3rd was SS A3. 8 9 3 4th wash 0 sain.).----- 2 l 4. 

The congounds of the invention are of vete in 
the preparation of detergeists, polishes, Wax and 
hydrocaricon-oil enaulsions, insecticida ental 
(sions, cold-Water pants sand as thickening agents 
for rocer late, &S fictation regents, as pig- . 
inent-treating agents to improve disgersity 
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&nd grinding properties, as rubber-corn posing. . 
ingredients and the like. They are of especial . 
value or the psepsiretoa of detergents, for which 
pagose sizey are equel to or suggeriog to Sull 
onated detergents such as aliky aromatic sul 
ionic acids. The calcuin salts of the congolands 
are solute in water, and the componds are ye 
adapted for age in sExalisie washigg operaterg. 

Sy the term “Vetting agent” &s used a the 
specisiestloza and claising is to be usaderstood at 40 

The sodium sat of laurosy-monoethyl suica 
cinate, which is lauroxy-succinic acid in which 
one hydrogen of the carboxyl group has been re 
placed by sodium and the hydrogen of the other 
carboxyl group has been replaced by ethyl, Wag. 
greatly inferior to the dissodiura Salt of ataroxya 
Succinic acid. The diesters of lauroxy-Succiric 
acid are relatively iSoitable is Water and are 
therefore not suitable Wetting agents of de 
tergeats. 

gasatch as the above specification cornprises 
preferred embodiments of the invention it is to be 
understood that the invention is not inited 
thareto and that changes snd modiacations may 
a trade thereign without departing sistantially 

arcan the invention, which is designed in the ap 
panded claims. 

cairn: ... ataxo:y-Biccic acic, said co2.30 and being 
a wasy gold whose goddar sat is gluole in water 
at 2s Wetting grogerties. 

2. Sodiugia auroxy-Sacccinate. 
CASE, SEDES. 


