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ABSTRACT OF THE DISCLOSURE 
Quaternary ammonium salts of esters of salicyclic acid 

are used as rust inhibitors in hydrocarbon oil. 

This invention relates to chemical compounds and to 
compositions containing said compounds. 
The chemical compounds of this invention are quater 

nary ammonium salts of esters of salicylic acid. These 
compounds have been found to exhibit high activity as 
rust inhibitors when present in a minor concentration in 
a hydrocarbon oil, such as fuel oil. The compounds of 
this invention are particularly effective rust inhibitors 
when present in a hydrocarbon oil which is in contact with 
a water phase or is otherwise in a condition conducive to 
rust formation. 
The quaternary ammonium salts of esters of salicylic 

acid of this invention can be selected from compounds 
having the general structure 

wherein : 

R is a normal or iso alkyl, normal or iso alkenyl, aralkyl 
or cycloalkyl substituent containing 1 to 22 carbon 
atoms and can be substituted with substituents such 
as nitrogen, phosphorus, sulfur or oxygen. 

R’ may be absent or is a normal or iso alkyl, normal or 
iso alkenyl, aralkyl or cycloalkyl substituent contain 
ing 1 to 22 carbon atoms and can be substituted with 
substituents such as nitrogen, phosphorus, sulfur or 
oxygen. 

Ra, Rb, Rc and Rd are each a normal or iso alkyl, normal 
or iso alkenyl, aralkyl or cycloalkyl substituent con 
taining l to 22 carbon atoms which can be substituted 
with substituents such as oxygen, nitrogen, phosphorus, 
or sulfur, at least one of said groups containing at least 
four carbon atoms, 

N is nitrogen and can be the nitrogen of a heterocyclic 
nitrogen-containing ring such as imidazoline, pyridine, 
thiazine or piperazine, in which case R0 and Rd are 
members of the heterocyclic ring and at least one of 
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the substituents R1, and Rb contains at least four car 
bon atoms, 

C is carbon, and 
O is oxygen. 

Although R,,, Rb, R0 and R, generically encompass oxy 
gen-containing substituents, compounds wherein R,,, Rb, 
RG and Rd are hydrocarbon substituents which are free of 
hydroxyl groups with or without an ether polymer 
thereof unexpectedly possess different utility from com 
pounds wherein R3, R1,, R0 and Rd have a hydroxyl 
group with or without an ether polymer thereof, and the 
latter group of compounds is covered speci?cally in appli 
cation Ser. No. 476,666, ?led on the same date as this ap 
plication by Elizabeth L. Fareri, Robert J. McGuire and 
Edward Mitchell. 

Preferred compounds of this invention include quater 
nary ammonium salts of octyl, dodecyl, tridecyl or hexa 
decyl salicylates where the quaternary ammonium group 
is selected from the following: 

Alkyltrimethylammonium wherein the alkyl group is 
a \C8- to Cm-substituent; dialkyldimethylammonium 
wherein the alkyl groups are C,,- to Cm-substituent; or 
mixtures of said monoalkyltrimethylammonium and said 
dialkyldimethylammonium groups. 
Some commercial starting materials which can be uti 

lized as the quaternary ammonium base are Arquad C, Ar 
quad S, Arquad T, Arquad 12, Arquad 18, Arquad 2C, Ar 
quad 2S, Arquad 2HT, Arquad T-2C, and Arquad S-2C, 
all of which are commercial products. Arquad C, Arquad 
S, Arquad T, Arquad l2, and Arquad 18 are alkyltrimeth 
ylamrnonium chlorides wherein the symbols C, S, and T in 
dicate that the alkyl substituent comes from coco, soya 
bean oils or fats, or tallow, respectively, while in Arquad 
12 and Arquad 18 the alkyl substituent is essentially pure 
dodecyl or octadecyl, respectively. Arquad 2C, Arquad 
2S and Arquad 2HT are dialkyldimethylammonium 
chlorides wherein the alkyl substituent is coco, soya and 
hydrogenated tallow, respectively, and Arquad T-2C and 
Arquad S-2C are mixtures of the indicated alkyltrimethyl 
ammonium chlorides and dialkyldimethylammonium 
chlorides. 

Salicylic acid is a convenient starting material in the 
preparation of the quaternary ammonium salicylates of 
this invention. Salicylic acid contains a hydroxyl radical 
and a carboxylic acid radical at ortho positions on a ben 
zene ring. In preparing the quaternary ammonium salts of 
this invention, the reactant containing the quaternary am 
monium cation is reacted with the hydroxyl radical of the 
salicyclic acid rather than with the carboxylic radial so 
that the salt formed is a quaternary ammonium phenate 
rather than a quaternary ammonium carboxylate. How 
ever, the carboxylic acid radical is considerably more 
acidic and therefore more reactive with the quaternary 
ammonium cation than is the hydroxyl radical and in 
order for the quaternary ammonium cation to react with 
the hydroxyl radical rather than with the carboxylic acid 
radical the salicylic acid must be esteri?ed prior to the 
reaction thereof with the quaternary ammonium com 
pound. Therefore, the preparation of the quaternary am 
monium salt of this invention is a two-step process in 
which the order of performance of the steps is critical, 
i.e., the salicylic acid starting material is ?rst esteri?ed 
by reaction with an alcohol and only after esteri?cation is 
it converted to a quaternary salt. 

In the following speci?c example for the preparation 
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of the compounds of this invention from salicylic acid, 
the more reactive carboxylic acid radical is ?rst reacted 
with an alcohol to form an ester. Thereupon, a commer 
cial quaternary ammonium chloride is converted to the 
corresponding quaternary ammonium hydroxide. The qua 
ternary ammonium hydroxide is then reacted with the 
hydroxyl radical of the ester of salicylic acid to form a 
quaternary ammonium salt of salicylic acid ester. 

EXAMPLE 

Step 1.——Preparation of isooctyl salicylate from salicylic 
acid 

A mixture containing 900 grams of salicylic acid, 1300 
grams (10 moles) of isooctyl alcohol, 30 grams of p-tolu 
enesulfonic acid and 1000 milliliters of toluene was heated 
at re?ux in a 5~liter ?ask ?tted with a Dean and Stark 
trap. Re?ux was continued until no more water collected 
in the trap. The solution was cooled to room temperature 
and extracted with one liter of water, then with one liter 
of 10 percent sodium bicarbonate solution followed by 
a washing with one liter of water. The extracted solution 
was dried over anhydrous sodium sulfate, ?ltered and 
vacuum-distilled. After distillation of toluene and excess 
isooctyl alcohol, 1568 grams of a clear oil was collected at 
l50°~l60° C. and 3.2 millimeters pressure. Analysis of 
the product showed 72.21 percent carbon, 8.90 percent 
hydrogen, 18.21 percent oxygen and a molecular weight 
of 265. Theoretically, isooctyl salicylate contains 71.9 
percent carbon, 8.8 percent hydrogen, and 19.2 percent 
oxygen, and has a molecular weight of 250. 

Step 2.-Preparation of di(hydrogenated tallow)dimeth 
ylammonium isooctyl salicylate from isooctyl salic 
ylate 

Ninety grams (0.154 mole) of di(hydrogenated tal 
low)dimethylammonium chloride as a 75 weight percent 
paste containing isopropanol and a small amount of water, 
was dissolved in 200 milliliters of benzene. The composi 
tion of the 75 weight percent of the paste which consisted 
of di(hydrogenated tallow)dimethylammonium chloride 
was 75 percent by weight distearyldimethylammonium 
chloride, 1 percent by weight dioctadecenyldimethylam 
monium chloride, and 24 percent by weight dihexadecyl 
dimethylammonium chloride. With stirring, a warm solu 
tion containing 10.1 grams (0.153 mole) of potassium 
hydroxide (assay 85%) in absolute ethanol was added 
to the benzene solution. The precipitated potassium chlo 
ride was removed by ?ltration. To the ?ltrate was added 
38.4 grams (0.153 mole) of isooctyl salicylate. Solvent 
was removed. The product, a brown oil which solidi?ed 
on cooling, contained 1.81 percent of nitrogen. The cal 
culated nitrogen content of di(hydrogenerated tallow)di 
methylammonium octyl salicylate is 1.75 percent. 

Tests were conducted to illustrate the high rust arresting 
effectiveness of the compounds of this invention as com 
pared to a control fuel oil sample without additives and 
as compared to a control fuel oil sample containing cal 
cium octyl salicylate. In conducting these tests, a test solu 
tion was prepared by placing a mixture of 80 percent by 
volume of fuel oil or fuel oil plus additive with 20 per 
cent by volume of distilled water into a 4-ounce jar and 
shaking vigorously for one minute. A clean specimen 
of SAE 1020 steel was immersed nearly vertically into 
each test jar and the jar was stored at room temperature. 
The steel specimens were inspected and rated after 1 day, 
3 days and 7 days, respectively, and the results of the 
inspection are shown in the following table. A rating of 0 
signi?es no rust; 1 signi?es 1 to 5 percent of the surface 
area rusted; 2 signi?es 6 to 25 percent of the surface area 
rusted; 3 signi?es 26 and 50 percent of the surface area 
rusted; and 4 signi?es greater than 50 percent of the sur 
face area rusted. The results of the tests are presented in 
the following table, 
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1 day 3 days 7 days 

Sample Fuel Water Fuel Water Fuel Water 
oil layer oil layer 011 layer 

layer layer layer 

Fuel oil control 2 ______ __ l0 4 l0 4 10 4 
Fuel oil control plus 
calciuin iso octyl d salicy ate, 30 poun s 
per 1,000 barrels..." l0 4 l0 4 l0 4 

Fuel oil control plus 
di(hydrogenated 
tallow) dirnethyl 

ammolnium isooctydl salicy ate, 20 poun 5 
per 1,000 barrels .... _ . 0 1 0 1 0 1 

1 Heavy red and black corrosion where water droplets cling to or creep 
over portion of steel specimen in the fuel 011 phase. 

2 Typical fuel oil inspections: 
Gravity: ° API, AS'I‘M D287 .................. .. 

End Point. _______________________ __ 632 
At 10° F _________________________ _. 434 
At 50° F__ ____ _. 502 
At 90° F. . 590 
Residue ___________________ ._ 1.0 

It is seen from the above table that in the test with the 
fuel oil control sample without additives and in the test 
with the fuel oil control sample plus calcium isooctyl 
salicylate there was rusting over more than 50 percent of 
the surface area of the steel specimen in the water phase 
and also heavy corrosion in the steel specimen in the fuel 
oil phase where water droplets clung to or crept over the 
portion of the specimen in the fuel oil phase. In contrast, 
the table shows that in the test with the fuel oil sample 
plus di(hydrogenated tallow)dirnethylammonium isooctyl 
salicylate there was rusting over only 1 to 5 percent of the 
surface area of the steel specimen in the water phase, 
while there was no rust in the portion of the steel speci 
men in the fuel oil phase. 
The quaternary ammonium salicylates of this invention 

are oil soluble and can be present in hydrocarbon oils 
over a wide range of concentrations. For example, they 
can be generally present in hydrocarbon oils over a con 
centration range of about 0.002 up to about 10 percent by 
Weight, the higher region of the range being especially 
useful when preparing a concentrate, or, preferably, over 
a concentration range of about 0.005 to about 0.1 percent 
by weight. Although useful in a wide variety of hydro 
carbon oils such as gasoline, jet fuels, diesel fuels, etc., 
the quaternary ammonium salicylates of this invention 
are especially useful in fuel oils, such as blends of straight 
run and catalytically cracked fuel oils. Also, the com 
pounds of this invention are primarily useful for rust in 
hibition in oils which are in contact with an aqueous 
phase. 

Various changes and modi?cations can ‘be made with 
out departing from the spirit of this invention or the scope 
thereof as de?ned in the following claims. 
We claim: 
1. A composition comprising a hydrocarbon oil in con 

tact with water having dissolved in said oil an oil soluble 
quaternary ammonium salt of an ester of salicylic acid, 
said salt being a quaternary ammonium phenate with the 
ester portion thereof formed from an alcohol containing 
1 to 22 carbon atoms. 

2. The composition of claim 1 wherein there is attached 
to the ring structure of said salicylic acid in alkyl, alkenyl, 
aralkyl or cycloalkyl substituent containing 1 to 22 carbon 
atoms. 

3. The composition of claim 1 wherein attached to the 
quaternary nitrogen atom are four hydroxyl-free sub 
stituents selected from the group consisting of alkyl, al 
kenyl, aralkyl, and cycloalkyl substituents containing 1 to 
22 carbon atoms, at least one of said substituents contain 
ing at least 4 carbon atoms. 

4. The composition of claim 1 wherein said hydrocar 
bon oil is fuel oil. 
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5. The composition of claim 1 wherein the concen 
tration of said quaternary ammonium salt of an ester of 
salicylic acid in said hydrocarbon oil is between about 
0.002 and 10 percent by weight. 

6. A composition comprising a hydrocarbon oil in con 
tact with water having dissolved in said oil a compound 
having the structure. 

wherein R is a su-bstituent containing 1 to 22 carbon 
atoms, and R,,_, Rb, R6 and Rd are each substituents con 
taining l to 22 carbon atoms, at least one of which con 
tains at least 4 carbon atoms. 

7. A composition comprising a hydrocarbon oil in con 
tact with water having dissolved in said oil a compound 
having the structure 

wherein R is a substituent containing 1 to 22 carbon 
atoms, R2, and Rb are each substituents containing 1 to 22 
carbon atoms, at least one of which contains at least 4 
carbon atoms, and R0 and Rd are members of the same 
heterocyclic ring containing the quaternary nitrogen atom. 
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8. A composition comprising a hydrocarbon oil in con 

tact with water having dissolved in said oil about 0.002 to 
10 percent by weight of a compound having the structure 

wherein R is an alkyl, alkenyl, aralkyl or cycloalkyl sub 
stituent containing 1 to 22 carbon atoms, R?, Rb, R6 and 
Rd are each hydroXyl-free alkyl, alkenyl, aralkyl or cyclo 
alkyl substituents containing 1 to 22 carbon atoms,'at 
least one ‘of which contains at least 4 carbon atoms, and 
R’ is an alkyl, alkenyl, aralkyl or cycloalkyl su-bstituent 
containing 1 to 22 carbon atoms. 
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\ / \‘ / 
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