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This invention relates, broadly, to organic ni 
trogen compounds and to corrosion-inhibiting 
Compositions containing the same. It is more 
Specifically concerned with the reaction products 
obtained by reacting alkyl halides, polyalkylene 
polyamines having one more nitrogen atom per 
molecule than there are alkylene groups in the 
molecule, and alkenyl. Succinic acid anhydrides; 
and With corrosion-inhibiting compositions corn 
prising suitable vehicles containing these reac 
tion products. 
As is well known to those familiar with the art, 

Whenever machines and devices have been con 
structed in whole or in part of metals, particularly 
ferrous metals, the occurrence of surface corro 
Sion has presented serious problems. For examir 
ple, farming implements are frequently stored 
under conditions where they are subject to rust 
ing. Rusting also presents problers in the stol 
age of infrequently used machinery, in the ship 
ment of machined metal parts, such as Sewing 
machine parts and gun barrels, and in the use 
of structural steel members, such as bridge trusses. 
These difficulties have been overcome in part by 
coating the exposed surfaces with paints, grea.Ses, 
oils and the like. In many cases, however, it 
has been disadvantageous to lise these eXpedients 
since it is often necessary to 'ernove Such coat 
ings completely before the object is used. Ac 
cordingly, recourse has been had to corrosion-in 
hibiting compositions which can be applied to 
metal surfaces and Which can be removed easily 
and cheaply. 
In the field of lubrication, the rusting of ferrous 

metal Surfaces has been a COI in On Occurrence. 
This has been a Serious problem in steam tur 
bines, particularly during the initial operation of 
new installations. The rusting is most pro 
nounced at points where the clearance between 
bearing surfaces is very shall, Such as in the gov 
ernor mechanism. This is usually caused by Wa 
ter entering the oil Supply, as by condensatioil, 
and becoming entrained in the oil throughout the 
circulating system, thereby coming into contact 
with the ferrous metal surfaces. Manifestly, this 
constitutes a menace to the operational life of 
the turbine. 
Many materialis have been proposed as coating 

compositions or as addition agents for lubricating 
oils to inhibit rusting. In United States Letters 
Patents Nos. 2,124,628, 2,133,734 and 2,279,638, 
there were disclosed alkenyl succinic acids, and 
halogenated and/or Sulfurized derivatives there 
of, as compounds useful in the prevention of cor 
rosion. In these patents, the patentees stipulate 
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2 
that the acids must have at least 16 carbon atoms, 
and preferably, 20 carbon atoms per molecule, 

It has now been fond that a new type of cor 
rosion inhibitor can be produced from alkenyl 
Succinic acid anhydrides having any number of 
carbon atons in the alkenyl radical thereof. It 
has now been discovered that useful corrosion 
inhibitors can be produced by first reacting an 
alkyl halide with a polyalkylenepolyamine to pro 
duce an intermediate product, and then reacting 
this intern ediate product with an alkenyl SuC 
cirlic acid anhydride. 

Accordingly, it is a broad object Of this inven 
tion to provide novel corrosion inhibitors. An 
other object is to provide corrosion inhibitors pro 
duced from alkenyl Succinic acids having any 
number of carbon atoms in the alkenyl radical. 
A specific object is to provide corrosion inhibitors 
by reacting an alky halide with a polyalkylene 
polyanine to produce an internediate product, 
and then reacting this intermediate product with 
an alkenyi succinic acid anhydride. A more spe 
cific object is to provide substantially neutral ve 
hicles containing such corrosion inhibitors. An 
important object is to provide mineral lubricating 
oils containing rhinor amounts of corrosion in 
hibitors of the type described hereinbefore. 
Other objects and advantages of the present in 
vention Will become apparent to those skilled in 
the art from the following detailed description. 
Broadly stated, the present invention provides 

new compositions of in atter obtained by reacting 
an alkyl halide having at least four carbon atoms 
per molecule with a polyalkylenepolyamine hav 
ing one more nitrogen aton per rolecule than 
there are alkylene groups in the molecule, in a 
molar proportion varying between about One and 
about (3-1) to one, respectively, wherein a rep 
resents the number of nitrogen atoms in the poly 
alkylenepolyamine molecule, to produce an inter 
mediate product, and reacting an alkenyl Succinic 
acid anhydride with the intermediate product, in 
a molar proportion varying between about (ac-) 
to one, respectively; the Sun of the number of 
moles of the alkyl halide and of the alkenyl Suc 
cinic acid anhydride reacted with each mole of 
said polyalkylenepolyamine being no greater than 
ac. The present invention provides also a sub 
stantially neutral vehicle containing between 
about 0.003 per cent and about 50 per cent by 
weight of these compositions of raatter. 
In general, the polyalkylenepolyamine re 

actants utilizable herein are those compounds 
having the structural formula, H2NCRNH) H, 
wherein R is an alkylene radical- or a hydro 
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carbon radical-substituted alkylene radical, and 
a is an integer greater than one, there being no 
upper limit to the number of alkylene groups in 
the molecule. It is preferred, however, to use 
the polyethylenepolyamines, because of their 
greater commercial availability. These Com 
pounds have the formula: 

wherein 2 is an integer varying between about 
tWO and about Six. 

In naming the polyalkylenepolyamine re 
actants, the nitrogen atoms are considered to 
be attached to the terminal carbon atoms of 
the main carbon atom chain indicated in each 
compound name. For example, di- (1-meth 
ylamylene) triamine has the structural for 
mula: 

4 
of the alkyl halide reactant are n-butyl bro 
mide; n-butyl chloride; sec-butyl iodide; t-butyl 
fluoride; n-amyl bromide; isoamyl chloride; 
n-hexyl bromide; n-hexyl iodide; heptyl fluoride; 
2-ethyl-hexyl chloride; n-octyl bromide; decyl 
iodide; dodecyl bromide; 7-ethyl-2-methyl-un 
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decyl iodide; tetradecyl bromide; hexadecyl bro 
mide; hexadecyl fluoride; heptadecyl chloride; 
octadecyl bromide; docosyl chloride; tetracosyl 
iodide; hexacosyl bromide; octacosyl chloride; 
and triaconty chloride. 
The alkyl halides can be chemically pure com 

pounds or of commercial purity. Mixtures of 
alkyl halides, having carbon chain lengths falling 
within the range specified hereinbefore, can also 
be used. Examples of Such mixtures are mono 
chlorinated WaX and mono-chlorinated kerosene. 
Complete instructions for the preparation of 

EN-C-CH-CH-CH-C H-NH- H-C-C-CH-CH-NH 
CH CH 

In numbering the main carbon atom chain, the 
carbon atom attached to a terminal -NH2 
radical is designated as the carbon atom in the 
1-position. Similar alkylene groups recur 
throughout the molecule. Non-limiting exam 
ples of the polyalkylenepolyamine reactants are 
diethylenetriamine; triethylenetetramine; tetra 
ethylenepentamine; di - (methylethylene) tri - 
amine; hexapropyleneheptamine; tri(ethyleth 
ylene) tetramine; penta - (1 - methylpropylene) - 
hexamine; tetrabutylenepentamine; hexa- (1,1- 
dimethylethylene) heptamine; di- (1 - methyl - 
butylene) triamine; pentaamylenehexamine; tri 
(1,2,2-trimethylethylene) tetramine; di-(1-meth 
ylamylene) triamine; tetra-(1,3-dimethylpropyl 
ene) pentamine; penta-(1,5-dimethylamylene)- 
hexamine; di - (1 - methyl - 4 - ethylbutylene) - 
triamine; penta- (1,2-dimethyl-1-isopropylethyl 
ene) hexamine; tetraoctylenepentamine; tri 
(14 - diethylbutyene) tetramine; tridecylene - 
tetramine; tetra-(1,4-dipropylbutylene) penta 
mine; didodecylenetriamine; tetra-tetradecyl 
enepentamine; penta-(1-methyl-4-nonylbutyl 
ene) hexamine; tri - (1,15 - dimethylepentadec - 
ylene)-tetramine; trioctadecylenetetramine; di 
eicosylenetramine; di- (12 - dinnethyl - 4 - non 
yltetradecylene) triamine; di- (1,18-dioctylocta 
decylene) triamine; penta-(1-methyl-2-benzyl 
ethylene) hexamine; tetra- (-methyl-3-benzyl 
propylene) pentamine; tri-(1-methyl-1-phenyl 
3-propylpropylene) tetramine; and tetra, - (1 - 
ethyl-2-benzylethylene) pentamine, 
The polyalkylenepolyamines can be prepared by 

several methods well known to the art. One Well 
accepted method comprises reacting ammonia, 
with an alkyl, or substituted alkyl, dihalide. For 
example, tetraethylenepentamine has been pre 
pared by reacting ammonia, with ethylene bro 
mide. 
Any alkyl halide which contains at least four 

carbon atoms and up to about thirty carbon 
atoms or more per molecule is utilizable for 
producing the reaction products of this inven 
tion. It is especially preferred to use alkyl 
halides having between about eight and about 
eighteen carbon atoms per molecule. Those 
having between about 14 and about 18 carbon 
atoms are more particularly preferred for certain 
products, such as those used to prevent cor 
rosion in the presence of sea water. The halogen 
portion of the alkyl halide reactant molecule can 
be any halogen atom, i. e., chlorine, bromine, 
fluorine, and iodine. In practice, the alkyl bro 
mides and chlorides are used, due to their greater 
commercial availability. Non-limiting examples 
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mono-chloroWax have been Set forth in United 
States Letters Patent 2,238,790. 
The number of moles of alkyl halide reactant 

which is reacted with each mole of polyalkylene 
polyamine reactant varies between about one 
mole and about (ac-1) moles, wherein ac is the 
number of nitrogen atoms in the polyalkylene 
polyamine reactant molecule. In order to obtain 
an intermediate product which can be used to 
produce the reaction products of this invention, 
it is essential that at least one nitrogen atom 
in the polyalkylenepolyamine reactant be left un 
Substituted. Accordingly, the maximum num 
ber of moles of alkyl halide reactant which is 
reacted with each mole of polyalkylenepolyamine 
reacant will be one less than the number of 
nitrogen atoms in the polyalkylenepolyamine 
molecule. In accordance With the present in 
vention, a fewer number of moles of alkyl halide 
reactant can be used. For example, if tetra 
ethylenepentamine is utilized as the poly 
alkylenepolyamine reactant, one, two, three, or 
even four moles of an alkyl halide reactant can 
be reacted with each mole thereof to produce 
intermediate products suitable for the purposes 
contemplated herein. When five moles of alkyl 
halide reactant are used, the intermediate prod 
luct is not utilizable in the production of the 
reaction products of the present invention. 
Tests have indicated that no more than one 
molecule of alkyl halide reactant can be reacted 
With each nitrogen aton in the molecule of the 
polyalkylenepolyamine reactant. Accordingly, 
the molar proportion of the reactants is varied 
as set forth hereinbefore. 

Since the reaction between the alkyl halide 
reactant and the polyalkylenepolyamine reactant 
is a condensation reaction, or an alkylation re 
action, characterized by the elimination of hy 
drogen halide, the general conditions for such 
reactions are applicable herein. It is preferable 
to carry out the reaction at temperatures of 
between about 100° C. and about 250° C., pref 
erably between about 140° C. and about 200° C., 
in the presence of a basic material which is 
capable of reacting with the hydrogen halide to 
remove it. Such basic materials are, for exam 
ple, sodium bicarbonate, sodium carbonate, 
pyridine, tertiary alkyl amines, alkali- or alka 
line-earth metal hydroxides, and the like. 

It is preferred to perform the reaction between 
the allkyl halide reactant and the polyalkylene 
polyamine reactant in a hydrocarbon Solvent un 
der reflux conditions. The aromatic hydrocar 
bon solvents of the benzene series are especially 
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preferable, Non-limiting examples of the pre 
ferred solvent are benzene, toluene, and xylene. 
The amount of solvent used is a variable and 
non-critical factor. It is dependent on the size 
of the reaction vessei and on the reaction tem 
perature selected. For example, it Will be ap 
parent that the amount of solvent used can be 
so great that the reaction tenperature is lowered 
thereby. 
The time of reaction between the alkyl halide 

reactant and the polyalkylenepolyainine reactant 
is dependent on the weight of the charge, the re 
action temperature Selected, and the reans era 
ployed for removing the hydrogen halide from the 
reaction mixture. In practice, the reaction is COran 
tinued until no more hydrogen halide is formed. 
In general, the time of reaction will vary between 
about six hours and about ten holi's. 

It can be postulated that the reaction between 
the alkyl halide reactant, and the polyalkylene 
polyamine reactant results in the formation of 
products wherein the alkyl group of the alkyl 
halide has replaced a hydrogen aton atta£hed 
to a nitrogen atom. It is also conceivable that 
alkylation of an alkylene group of the polyalkyl 
enepolyanine reactant can occur. However, the 
exact composition of any given Feaction product 
cannot be predicted. For example, when two 
moles of butyl bromide are reacted. With one inole 
of triethylenetetramine, a mixture of nono-, di-, 
and tri-N-alkylated products can be produced. 
Likewise, the alkyl groups can be Substituted on 
different, nitrogen atoms in different molecules of 
the polyalkylenepolyannine l'eactant. iih US, in 
the foregoing illustration the following products 
are probably produced, 
(1) HaN-C H, CH-N-C ECH-NH-CHCH-NFs 

clis 
N-CHCE-NH-CHCH-NH-CHCH-NH 
CHg 

HN-chic H-N-C HCH-NH-CH2CH-NH2 
CHg CHg 
HN-CHCE-NH-CH2CH-N-CHCH-NH2 
&H, C.H. 

EN-CH2CH-NH-CHCH-NH-CH3C H-NH 
CEg CE 

CH C49 CEg 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

and so forth. Accordingly, it will be appreciated 5 
that any designation assigned to these products 
other than a definition comprising a recitation of 
the process of producing thern, is not accurately 
descriptive of then. 
Any alkenyl succinic acid anhydride or the co 

responding acid is utilizable for the production of 
the reaction products of the present invention. 
The general structural formulae of these coi 
pounds are: 

Anhydride Acid 

o o 2 R-CH-c? R-E-c, 
Yo OH 

(H-C OH 
N / 
O CE-C 

N 
O 

wherein R is an alkenyl radical. The alkenyl 
radical can be straight-chain or branched-chain; 

O 
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6 
and it can be Saturated at the point of unsatura 
tion by the addition of a substance which adds to 
olefinie double bonds, such as hydrogen sulfur, 
bromine, chlorine, or iodine. It is obvious, of 
course, that there must be at least two carbon 
atOS in the alkenyl radical, but there is no real 
upper limit to the number of carbon atoms there 
in. In order to produce the reaction products of 
this invention, however, an alkenyl succinic acid 
anhydride or the corresponding acid must be 
used. Succinic acid anhydride and Succinic acid 
are not utilizable herein. Although their use is 
less desirable, the alkenyl succinic acids also re 
act, in accordance with this invention, to produce 
satisfactory reaction products. It has been found, 
however, that their use necessitates the renova 
of Water formed during the reaction and also 
ofteh causes undesirable side reactions to occur to 
Soae extent. Nevertheless, the alkenyl succinic 
acid anhydrides and the alkenyl succinic acids 
are interchangeable for the purposes of the pres 
ent invention. Accordingly, when the term 
"alkeny. Succinic acid anhydride,' is used herein, 
it must be clearly understood that it embraces the 
alkenyl succinic acids as well as their anhydrides, 
and the derivatives thereof in which the olefinic 
double bond has been saturated, as set forth here 
in before. Non-liniting examples of the alkenyl 
Succinic acid anhydride reactant are ethenyl suc 
cinic acid anhydride; ethenyl succinic acid; ethyl 
succinic acid anhydride; propeny Succinic acid 
anhydride; sulfurized propenyl succinic acid al 
hydride; butenyl succinic acid; 2-methylbutenyl 
succinic acid anhydride; 1,2-dichloropentyl suc 
cinic acid anhydride; hexenyl succinic acid an 
hydride; hexyl Succinic acid; Sulfurized 3-methyl 
pentenyl succinic acid anhydride; 2,3-dimethyl 
butenyl succinic acid anhydride: 3,3-dimethyl 
buitenyl Siccinic acid; 1,2-dibromo-2-ethylbuty 
succinic acid; heptenyl succinic acid anhydride: 
1,2-diiodooctyl succinic acid; octenyl Succinic acid 
anhydride; diisobateay Succinic acid anhydride; 
2-methylheptenyl succinic acid anhydride; 4 
ethylhexenyl succinic acid; 2-isopropylpentenyl 
Succinic acid aihydride; noneyl Succinic acid an 
hydride; 2-propylhexenyl Succinic acid anhy 
dride; decenyl Succinic acid; decenyl Succinic acid 
anhydride; 5-methyl-2-isopropylhexenyl succinic 
acid anhydride; 1,2-dibromo-2-ethyloctenyl Suc 
cinic acid anhydride; decyl Succinic acid anhy 
dride; undecenyi succinic acid anhydride; 1,2-di 
chloroundecyl succinic acid; 3-ethyl-2-t-butyl 
pentenyl succinic acid anhydride; dodecenyl suc 
cinic acid anhydride; dodecenyl succinic acid; tri 
isobutenyl succinic acid anhydride; 2-propylnon 
enyl succinic acid a1nhydride; 3-butyloctenyl suc 
cinic acid anhydride; tridecenyi Succinic acid an 
hydride; tetra decenyl Succinic acid anhydride; 
hexadecenyl succinic acid anhydride; sulfurized 
octadecenyl succinic acid: octadecyl Succinic acid 
anhydride; 1,2-dibrono-2-ethylpentadeceny 
succinic acid anhydride; 8-propylpentadecyl SUC 
cinic acid anhydride; eicoSenyl succinic acid an 
hydride; 1,2-dichloro-2-methylnona decenyl Suc 
cinic acid anhydride; 2-octylidodecenyl Succinic 
acid; 1,2-diiodotetra.coSenyl Succinic acid anhy 
dride; hexacoseinyl Succinic acid; hexacosenyi 
succinic acid anhydride; and hentria contenyl 
succinic acid anhydride. 
The methods of preparing the alkenyl succinic 

acid anhydrides are well known to those familial 
with the art. The most feasible method is by the 
reaction of an olefin with maleic acid anhydride. 
Since relatively pure olefins are difficult to obtain, 
and when thus obtainable, are often too expen 
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sive for commercial use, alkenyl succinic acid an 
hydrides are usually prepared as mixtures by re 
acting mixtures of olefins with maleic acid an 
hydride. Such mixtures, as well as relatively pure 
anhydrides, are utilizable herein. 
The alkenyl succinic acid anhydride reactant 

is reacted with the intermediate product in a pro 
portion of between about (ac-1) and about One 
mole of alkenyl succinic acid anhydride reactant 
for each mole of polyalkylenepolyamine reactant 
used in the preparation of the intermediate prod 
uct, a representing the number of nitrogen atoms 
in the polyalkylenepolyamine reactant molecule. 
The sum of the number of inoles of alkyl halide 
reactant and of alkenyl Succinic acid anhydride 
reactant reacted with each mole of polyalkylene 
polyamine reactant, in accordance with this in 
vention, must not exceed the number of nitrogen 
atoms in the polyalkylenepolyamine reactant 
molecule. Accordingly, the maximum number of 
moles of alkenyl succinic acid anhydride reactant 
used is the difference between the number of 
nitrogen atoms in the polyalkylenepolyamine re 
actant molecule and the number of moles of alkyl 
halide reactant used per mole of polyalkylene 
polyamine reactant. For example, when two 
moles of butyl bromide are reacted with One inole 
of triethylenetetramine to produce an inter 
mediate product, one or two moles, but not more 
than two moles, of an alkenyl succinic acid an 
hydride is reacted with this intermediate prod 
uct. 
The reaction between the alkenyl succinic acid 

anhydride reactant and the intermediate product 
takes place at any temperature ranging from a.m.- 
bient temperatures and upwards. This reagtion 
is apparently an amide formation reaction ef 
fected by the well known addition of the anhy 
dride group to an amino or imino group. This 
addition proceeds at any temperature, but ten 
peratures of about 140° C. or lower are preferred. 
When an alkenyl succinic acid is used, Water is 
formed. Therefore, in this case, the reaction ten 
perature preferably should be higher than about 
100° C., preferably about 150° C. The reaction 
between the alkeny SUCCinic acid anhydride re 
actant and the intermediate product proceeds 
smoothly in the absence of solvents, at atmos 
pheric pressure. However, the occurrence of un 
desirable side reactions is minimized When a 
solvent is employed. Use of a solvent is prefer 
able when the reaction product is to be used in a 
steam turbine lubricating oil. Since a small 
amount of water is usually formed also When an 
alkenyl succinic acid anhydride is used in the re 
action, the solvent employed is preferably one 
which will form an azeotropic mixture with Water. 
These solvents have been discussed fully, herein 
before, in conjunction with the reaction between 
the alkyl halide reactant and the polyalkylene 
polyamine reactant. The same solvents and the 
same methods of using them are applicable to the 
reaction between the intermediate product and 
the alkenyl succinic acid anhydride reactant. 
The preferred products of this invention have 
been prepared at temperatures varying between 
about 130° C. and about 140°C., using an aromatic 
hydrocarbon solvent of the benzene Series. 
The time of reaction is dependent on the Size 

of the charge, the reaction temperature Selected, 
and the means employed for removing any Water 
from the reaction mixture. Ordinarily, the ad 
dition of the anhydride reactant is substantially 
complete within a few minutes. In order to en 
sure complete reaction, however, it is preferred 
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8 
to continue heating for several hours. For ex 
ample, when benzene is used as the solvent at a 
temperature of 130-140° C., heating is continued 
for about five hours. When water is formed dur 
ing the reaction, as when an alkenyl succinic acid 
is used, the completion of the reaction is indicated 
by a substantial decrease in the formation of 
water. In general, the reaction time will vary 
between Several minutes and about ten hours. 
Without any intent of limiting tde Scope of the 

present invention, it is postulated that the re 
action products contemplated herein are acylated 
products of the polyalkylenepolyamine reactant 
having at least one free carboxylic acid group. 
For example, when the intermediate product of 
Formula 3, is reacted with One mole of hexenyl 
Succinic acid anhydride, a possible Structural for 
rauia, of the product is: 

O 
| 

HNCHNC HNHC.H.NE-c- H-CH 
CH CE CE 

HOOC 

or an isomer thereof. The reaction products 
probably contain other Substances, such as cyclic 
imides. Accordingly, and in the interest of brew 
ity, the reaction products are best defined by re 
citing the reactants and the number of moles of 
each which are used in the reaction. For ex 
ample, the reaction product produced by reacting 
one mole of octyl bromide with one mole of tri 
ethylenetetrainine to produce an intermediate 
product which is then reacted with two moles of 
decenyl succinic acid anhydride may be defined 
as the reaction product of octyl bromide (I)-tri 
ethylenetetramine (I)-decenyl Succinic acid an 
hydride (II). 
In addition to the products described in the 

illustrative examples, set forth hereinafter, non 
limiting examples of the reaction products con 
templated herein are those produced by reacting 
the following combinations of reactants: n-butyl 
bromide (II)-tetraethylenepentamine (I) -- 
hexacosenyl succinic acid anhydride (II); n-butyl 
chloride (II)--hexapropyleneheptamine (I)-- 
octenyl succinic acid anhydride (W); Sec-butyl 
iodide (I)--tri- (1,2,2-trimethylethylene) tetra 
mine (I)--heptenyl succinic acid anhydride 
(III); t-butyl fluoride (II)--triethylenetetra 
mine (I)--tetradecenyl succinic acid anhydride 
(II); n-amyl bromide (IV)--tetra- (1-ethyl-2- 
benzylethylene) pentamine (I) --ethenyl succinic 
acid anhydride (I); isoamyl chloride (I)--tri 
(1-methyl-1-phenyl-3-propylpropylene) tetra 
nine (I)--ethenyl succinic acid (I); n-hexyl bro 
mide (II)-tetra- (1-methyl-3-benzylpropylene) 
pentamine (I)--ethyl succinic acid anhydride 
(III); n-hexyl iodide (I)--penta- (1-methyl-2- 
benzylethylene) hexamine (I)--propenyl succinic 
acid anhydride (W); heptyl fluoride (I)--di 
(1,18-dioctyloctadecylene) triamine (I)--sulfur 
ized propenyl succinic acid anhydride (I); 2-eth 
ylhexyl chloride (II)--di- (1,2-di-methyl-14 
nonyltetradecylene) triamine (I)--butenyl suc 
cinic acid anhydride (I); n-octyl bromide (I)-- 
dieicOSylenetrianine (I) --2-methylbutenyl suc 
cinic acid anhydride (II); decyl iodide (III) -- 
trioctadecylene-tetramine (I)--1,2-dichloropen 
tenyl succinic acid anhydride (I); dodecyl bro 
mide (I)--tri (1,15-dinnethylpentadecylene) tet 
ramine (I)--hexenyl succinic acid (I); 7-ethyl 
2-methyl undecyl iodide (I)--penta- (1-methyl 
4-nonylbutylene) hexamine (I)-hexyl succinic 
acid anhydride (IV); tetradecyl bromide (II)- 
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tetradecylenepentamine (I)--sulfurized 3-meth 
ylpentenyl succinic acid anhydride (II); hexa 
decyl bromide (I)--didodecylene-triamine (I) -- 
2,3-dinnethylbutenyl succinic acid anhydride (I); 
hexadecyl fluoride (III)-tetra- (1,4-dipropyl 
butylene) pentainine (I)--3,3-dinnethylbutenyl 
Succinic acid ( ); hept: decyl chloride (II)--tri 
decylene-triannine (I) --1,2-dibrono-2-ethylbul 
tyi succinic acid (I); octadecyl bronide (l) -- 
tri- (1,4-diethylbutylene) tetramine (I) --heptenyl 
succinic acid anhydride (); docosyl chloride 
(iW) -- tetra octylenepentamine (I)--1,2-diiodooc 
tyi succinic acid (I); tetracosyl iodide (I)-- 
penta- (1,2-dimethyl-i- isopropyiethylene) hexa 
nine () -- octenyl succinic acid anhydride (W); 
lexa.cosyl bronide (I) -- di- (-methyl-4-ethyl 
butylene) triainine (i) --2-methylheptenyl suc 
cinic acid anhydride (i) ; OctacOSyl chloride 
(V) -- penta - (1,5 - diethylamiylene) hexamine 
() --- Cthylhexenyl succinic acid (i) ; triaconty 
chloride (II)-4-tetra- (1,3-diaethyl-propylene)- 
pentainine () - 12-isopropylpeinteny Succinic 
acid allhydride () : chiorinated paraffin wax 
(i) -- di- (1-methylzinylena) trianine (i) --none 
nyl succinic &cid anhydride (i) ; chlorinated 
keroSere: ( :) -- tri- 1,2-trimethylethylene) tet 
rainine () --2-procyl-hexery). Succinic acid all 
hydride (I); n-butyl bromide (II) --penta-amyl 
erehexamine () --decenyl succinic acid anhy 
dride (II); Sec-b::tyl iodide (I) --di- (1-methyl 
butylene trianiile (I)--decenyl succinic acid 
(II); n-anyl bronhide (W) --hexa- (1,1-dinnethyl 
ethylene) heptainine () --5-aethyl-2-isopropyl 
inexenyl succinic acid anhydride (II); n-hexyl 
bromide (II)--tetrabutylenegentamine (I) --1,2- 
dibrono-2-ethyloctenyl Succinic acid anhydride 
(i) ; heptyl fluoride (ii) --penta- (1-methylpro 
pylene) hexanline () -- octenyl succinic acid an 
hydride (i) ; n-octyl bronide () --tri (ethyl 
ethylene) tetrainine () --decyl succinic acid an 
hydride (I); dodecyl bronide (VI) --hexapro 
pyieneneptainizie () -- undeceiyl Succinic acid 
anhydride (i); tetradecyl bromide (I)--di 
{ methylethylene) triarrine (I) --1,2-dichlorouil 
decyl succinic acid (); hexadecyl fluoride (IV) -- 
tetraethylenecentarine () --3-ethyl-2-t-butyl 
peitenyl succinic acid arrhydride (); octadecyl 
bronde () --hexapropyleneheptainine (I)--do 
detery succinic acid anhydride (W); tetracosyl 
iodide ( ; ) --hexa- ( ,-diethylethylene) hepta 
nine () -- dodecany: Succinic acid (I); OctacOSyl 
chloride (I) -- (i'ieiinylene-strainine (J) --2-pro 
oyilonely succinic acid anhydride (III); chic 
rinated parafiil Wax () -- diethylenetria, nine 
( () -- 3-butyloctenyl Suiccillic acid anhydride () ; 
Y-butyl chloride (ii) --di- (rinethylethylene) tria 
inlae (j -...trideceryi succiric acid anhydride 

: t-butyl fluoride (it) -- diethylenetriani?ie 
(l) -- tetra decenyl succinic acid anhydride (l); 
isoarinyl chloride (ii) -- tetra- (1,3-dimethylpro 
pylene) pentamine (I) --hexadencyl succinic acid 
anhydride (III); n-hexyl iodide (TEI) --tetra 
butylenepentamine (I)-i-Sulfurized octadecenyi 
succinic acid anhydride (II); 2-ethyihexyl chlo 
ride (III) -- tetraethylene-pentainine () --octa 
decyl suiccinic acid anhydride (II); decyl iodide 
(II) --hexaethyleneheptamine (I) --1,2-dibrono 
2-methylpentadecenyi succinic acid anhydride 
(V): 7-ethyl-2-methylundecyl iodide (i) -- dieth 
ylenetiriamine (Y) --8-propylpentadecyl succinic 
acid anhydride (i) ; hexadecyl bronide (II)-- 
triethyienetetrainine () --eicosenyl succinic acid 
anhydride (II); heptadecyl chloride (1) --di- (1- 
methylbutylene) triainine (I) --1,2-dichloro - 2 - 
ethylnonadecyl succinic acid anhydride (II); 
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10 
docosyl chloride (V) --penta-(1-methylpropyl 
ene) hexamine (I)--2-octyldodecenyl succinic 
acid (I); hexacosyl bromide (I)--diethylenetria 
mine (I) --1,2-diiodotetracosenyl succinic acid 
anhydride (I); triacontyl chloride (III)--penta 
amylenehexamine (I)-hexacosenyl succinic acid 
(II); decyl bromide (I)--tetraethylenepenta 
nine () --hexacoSenyl Saccinic acid anhydride 
(II); n-octyl chloride (III)-tetraoctylenepenta 
nine (I) --heritria contenyl succinic acid anhy 
dride (II). 
The following specific examples are for the 

purpose of illustrating the present invention, and 
of demonstrating the advantages thereof. It 
nust be strictly understood that this invention 
is not to be limited to the particular reactants 
and molar ratios employed, or to the operations 
and manipulations described therein. A wide 
variety of other reactants and molar ratios, as 
Set forth hereinbefore, may be used, as those 
Skilled in the art will readily understand. 
The alkenyl succinic acid anhydrides used in 

the following Specific examples are commercial 
mixtures of alkenyl succinic acid anhydrides in 
Which the number of carbon atoms in the alkenyl 
radical varies between specified limits. The 
C6-8ASAA is a mixture of hexenyl, heptenyl, and 
octenyl Succinic acid anhydrides; Ca-10ASAA is a 
mixture of octenyl, nonenyl, and decenyl suc 
cinic acid anhydrides; and C10-12ASAA is a mix 
ture of decenyl, undecenyl, and dodecenyl suc 
cinic acid anhydrides. These products are pre 
doininantly mixtures of relative pure anhydrides. 
Sometimes, however, they contain minor amounts 

3, of the corresponding alkenyl succinic acids, but 
these are utilizable, as set forth hereinbefore. 

PREPARATION OF INTERMEDIATE PRODUCTS 
EXAMPLE 1. 

Cetyl bromide (0.4 mole) (122 grams), tetra 
ethylenepentamine (0.4 mole) (75.6 grams), and 
Sodium bicarbonate (0.4 mole) (33.6 grams) were 
placed in a reaction vessel provided with a me 
chanical stirrer, a thermometer, and a condenser 
device (reflux take-off) for removal of water 
from the reaction as it is evolved in an azeo 
tropic mixture of water and a non-polar hydro 
carbon solvent. The reflux take-off was filled 
With benzene. The stirred reactants were heat 
ed to about 80° C., whereupon an exothermic re 
action caused the temperature to rise to 130° C. 
The reaction temperature was then increased to 
160° C. and held there for two hours. Then, 
benzene was added to the reaction vessel in an 
anlount Sufficient to cause a benzene reflux to 
take place at a pot temperature of 150-170° C. 
The reaction was continued for 6 hours and 7.0 
miliiiiters of Water were collected. Benzene (200 
Inilliliters) Was added to the reaction mixture and 
the resultant Solution was filtered. The filtrate 
was freed of benzene by evaporation on the 
Stear bath. The product Was a yellow oil. 

EXAMPLE 2. 

A mixture of 66.6 grams (0.2 mole) octadecyl 
bromide, 29.2 grams (0.2 mole) triethylenetetra 
mine, and 18 grams (0.214 mole) sodium bicar 
bonate WaS placed in a reaction vessel equipped 
With a mechanical stirrer, a thermometer, and a 
reflux take-off. The reactants were heated at 
170-180° C. for seven hours, with stirring. Suf 
ficient benzene was added to the system to per 
Init refluxing at a pot temperature of 160-170° C. 
This reflux Was maintained for two hours. Four 
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milliliters of water were collected. Benzene (150 
milliliters) was added to the cooled reaction mix 
ture and the resultant solution was filtered. The 
product was freed of benzene on the steam bath. 
No halogen was present in this product, as evi 
denced by a negative Beilstein copper Wire test. 

EXAMPLE 3 

A mixture of 122 grams (0.4 mole) cetyl bro 
mide, 37.8 grams (0.2 mole) tetraethylenepenta 
mine, and 33.6 grams (0.4 mole) sodium bicar 
bonate were placed in a reaction vessel equipped 
as hereinbefore described. The reactants Were 
heated at 130° C. for two hours. During this 
period of time, a visible reaction occurred, evi 
denced by the formation of a viscous, slushy, yel 
low liquid which slowly changed to a yellow oil. 
Benzene was added to the system to permit re 
fluxing at a pot temperature of 160° C. Re 
fluxing was continued until most of the water 
was removed from the reaction mixture (about 
two hours). Then heating was continued, with 
out refluxing, for 4.5 hours, at 160° C. Benzene 
(100 milliliters) was added to the reaction mix 
ture, and the benzene solution was filtered. After 
benzene was removed on the steam bath, a Waxy 
product was obtained, which gave a negative 
Beilstein halogen test. 

EXAMPLE 4 

A mixture of 66.6 grams (0.2 mole) octadecyl 
bromide, 18.9 grams (0.1 mole) tetraethylene 
pentamine, and 16.8 grams (0.2 mole) sodium bi 
carbonate was heated to 170° C. in the reaction 
vessel described hereinbefore. Then, benzene 
Was added, so as to maintain a benzene reflux for 
nine hours. Benzene (150 milliliters) was added 
to the reaction product. The benzene solution 
thus obtained was filtered and benzene was re 
moved from the filtrate on the steam bath. 

ExAMPLE 5 

A mixture of 116 grams (0.5 mole) tetradecyl 
chloride, 51.5 grams (0.5 mole) diethylenetria 
mine, and 42 grams (0.5 mole) sodium bicarbon 
ate were heated, in the aforedescribed reaction 
vessel, to 140° C. An exothermic reaction oc 
curred with the formation of a slushy, yellow liq 
uid. After heating for two hours at 140° C., the 
slushy material changed to a clear yellow liquid. 
Heating was continued at 140° C., for six hours 
additional, a light vacuum being applied to the 
system throughout this period, to remove the 
water formed in the reaction. Benzene (150 
milliliters) was added to the reaction product 
and the solution therein was filtered. Then, the 
solvent was removed on the steam bath. 

EXAMPLE 6 

A mixture of 23.2 grams (0.1 mole) tetradecyl 
chloride, 18.9 grams (0.1 mole) tetraethylene 
pentamine, and 8.4 grams (0.1 mole) sodium bi 
carbonate was placed in the reaction vessel afore 
described. The reactants Were heated to 140° C., 
whereupon the reaction mixture deepened in col 
or and changed to a Slushy liquid. Heating was 
continued, at 140-160° C., for seven hours. Then, 
100 milliliters of benzene were added to the re 
action mixture, the resultant Solution was filtered, 
and the benzene was evaporated off on the steam 
bath. 

EXAMPLE 7 

A mixture of 30.5 grams (0.1 mole) hexadecyl 
bromide and 29.2 grams (0.2 mole) triethylene 
tetramine were heated in the reaction vessel de 
scribed hereinbefore, at 160° C., for six hours. 
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12 
Then, the temperature was increased to 205 C., 
for two hours additional. The reaction mixture 
was cooled and 100 milliliters of distilled Water 
were added. A yellow layer Separated from the 
aqueous phase. This layer was dissolved in ben 
Zeine and separation of the layers was effected. 
The benzene solution was washed with distilled 
water. Then, the Solvent was removed by evap 
oration on the steam bath, leaving a yellow-white, 
Waxy product. 

EXAMPLES 

An intermediate product was produced, as de 
scribed in Example 3, with the exception that a 
temperature of 140-150° C. was maintained for 
seven hours. 

ExAMPLE 9 

An intermediate reaction product was prepared, 
as described in Example 8, using 0.4 mole of cetyl 
chloride instead of cetyl bromide. 

ExAMPLE 10 

An intermediate reaction product was prepared, 
as described in Example 8, with the exception 
that 0.4 mole of tetradecyl chloride was used in 
place of 0.4 mole of cetyl bromide. 

EXAMPLE 1. 

An intermediate product was produced, as de 
scribed in Example 8, using 0.4 mole of dodecyl 
chloride instead of the cetyl bromide. 

EXAMPLE 12 

An intermediate product was produced, as de 
scribed in Example 8, using 0.4 mole of octyl 
chloride in place of the cetyl bromide. 

EXAMPLE 13 

An intermediate product was prepared, in the 
manner set forth in Example 8, using 0.4 mole of 
butyl chloride instead of cetyl bromide. This re 
action was carried out at 84 C. for foul hours 
and then at 170° C. for six hours additional. 

EXAMPLE 14 
A mixture of 0.3 mole octadecyl bromide, 0.1 

mole tetraethylenepentamine, and 0.3 mole of 
sodium bicarbonate were reacted, in the manner 
described in Example 4, to produce an inter 
mediate product. 

EXAMPLE 1.5 

An intermediate product was produced in a 
nanner similar to that described in Example 6, 
except that dodecyl chloride was used and a tem 
perature of 170° C. was maintained for six hours. 

EXAMPLE 16 

Using the general technique described in the 
preceding examples, a mixture of 0.2 mole octa 
decyl bromide, 0.2 mole tetraethylenepentamine, 
and 0.2 mole sodium bicarbonate was reacted at 
180° C. for five hours, to produce an intermediate 
product. 

EXAMPLE 1. 

An intermediate product was produced by re 
acting 0.1 mole cetyl chloride, 0.1 mole triethyl 
enetetramine, and 0.1 mole sodium bicarbonate, 
at 140-160° C., for eight hours, using the general 
technique described hereinbefore. 

EXAMPLE 18 

Using the general technique described in the 
preceding examples, an intermediate product was 
prepared by reacting 0.2 mole cetyl bromide, 0.1 
mole triethylenetetramine, and 0.2 mole sodium 
bicarbonate at 160-180° C. for six hours. 
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ExAMPLE 19 
An intermediate product was produced by re 

acting 0.5 mole tetradecyl chloride, 0.5 mole tri 
ethylenetetramine and 0.5 mole sodium bicar 
bonate at 140° C. for 9 hours, using the technique 
described in the preceding exampleS. 

ENAMPLE 20 
An intermediate product was prepared, using 

the general technique described hereinbefore, by 
reacting 0.2 mole dodecyl chloride, 0.2 mole tri 
ethylenetetramine, and 0.2 mole sodium bicar 
bonate, for seven hours, at 140 C. 

EXAMPLE 21 
Using the aforedescribed technique, 0.2 mole 

butyl chloride, 0.2 mole triethylenetetrainine, and 
0.2 mole sodium bicarbonate were reacted at 
84-130° C. for two hours, and then at 70° C. fol' 
six hours, to produce an intermediate product. 

ExAMPLE 22 

An intermediate product was produced, using 
the aforedescribed technique, by reacting 0.2 mole 
butyl chloride, 0.2 mole diethylenetriamine, and 
0.2 mole sodium bicarbonate, at 84-130 C. for 
three hours, and finally at 130-140° C. for six 
hours. 

PREPARATION OF THE FINAL REACTION 
PRODUCT 
EXAMPLE 23 

In a reaction vessel provided with a thern Cn 
eter, a mechanical stirrer, and a reflux take-off, 
were placed 20.6 grams (0.05 mole) of the reac 
tion product of Example 1 and 44.1 grams (0.15 
mole) C10-12ASAA. The reflux take-off was filled 
with benzene, and additional benzene Was added 
to the reactants until, when the mixture Was 
heated, the benzene refluxed at a pot tempera 
ture of 130° C. Refiuxing at 130° C. was contin 
ued for six hours. Then, the benzene Was re 
moved from the product by distillation under re 
duced pressure, at a pot temperature of 130° C. 
The reaction product thus obtained had a neu 
tralization number (N. N.) of i48. 

EXAMPLE 24 

Into a reaction vessel described he'einbefore, 
were weighed 20.0 grams (0.05 mole) of the prod 
uct of Example 2 and 29.4 grams (0.1 mole) 
C10-12ASAA. The reactants were heated, With 
stirring, to 135° C. and maintained at that ten 
perature for five hours by the addition of Suf 
ficient benzene to maintain reflux. Benzene Was 
topped from the product under reduced pressure, 
at a pot temperature of 140 C. This reaction 
product had an N. N. of 106.3. 

EXAMPLE 25 

Into the aforedescribed reaction vessel were 
placed 31.9 grams (0.05 mole) of the reaction 
product of Example 3 and 29.4 grams (0.1 mole) 
C10-12ASAA. The reactants were heated to 130 
C. and benzene was added to permit refluxing at 
that temperature. After five hours, 0.1 milliliter 
of Water had been collected and benzene WaS re 
moved under reduced pressure. The reaction 
product had an N. N. of 117.6. 

EXAMPLE 26 

A mixture of 34.6 grams (0.05 mole) of the re 
action product of Example 4 and 29.4 grams (0.1 
mole) C10-12ASAA was placed in the afore de 
scribed reaction vessel. The reactants were heat 
ed at 140-145° C. for six hours, under a benzene 
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4. 
reflux. During the reaction, 0.5 milliliter of war 
ter was collected. Benzene was topped under 
reduced pressure at a pot temperature of 150° C. 
he reaction product had an N. N. of 92.3. 

ExAMPLE 27 

Into the reaction vessel described hereinbefore 
Were weighed 29.9 grams (0.1 mole) of the inter 
mediate described in Example 5 and 44.2 grams 
(0.15 mole) C10-12ASAA. The reactants were 
heated, with Stirring, to 105° C., and maintained 
at that temperature for six hours under a ben 
Zene reflux. During that time, 0.6 milliliter of 
Water was collected. The solvent was topped at 
105 C., under reduced pressure. This reaction 
product had an N. N. of 125.7. 

EXAMPLE 28 
A mixture of 29.9 grams (0. nole) of the in 

termediate product of Example 5 and 38.7 grams 
(0.15 mole) C8-10ASAA was placed in the reaction 
Wessel aforedescribed. The reactants were heat 
ed to 110° C., and benzene was added to allow re 
fluxing at 105-110° C. After five hours, 0.7 milli 
liter of Was was collected. Benzene was removed 
under reduced pressure at a pot temperature of 
10° C. The product had an N. N. of 116.7. 

EXAMPLE 29 

In the aforesaid reaction vessel, 29.9 grams (0.1 
mole) of the intermediate of Example 5 and 33.5 
grams (0.15 Inole) C6-8ASAA were heated to 110 
C. Benzene was added. So that refluxing occurred 
at 104-110° C. After six hours of reaction, 0.5 
milliliter of Water had been collected. Benzene 
was removed at 110° C., under reduced pressure. 
This product had an N. N. of 14.3.3. 

EXAMPLE 30 
Into a reaction vessel Were placed 11 grams 

(0.029 mole) of the intermediate product de 
scribed in Example 6 and 34.i grams (0.116 mole) 
C10-12ASAA. The reactants were heated, without 
Solvent, at 105 C. for five hours. The reaction 
product thus obtained had an N. N. of 169.1. 

EXAMPLE 31 

Into the reaction vessel equipped as aforede 
Scribed Were placed 27 grams (0.039 mole) of the 
intermediate product of Example 4 and 11.7 
grams (0.039 mole) C10-12ASA A. The reactants 
were heated to 140° C. and light vacuum was ap 
plied to the System. The reaction was continued 
under these conditions, at 130-140 C., for five 
hours. The resultant product had an N. N. of 
38.2. 

EXAMPLE 32 
in a reaction vessel as described herein before, 

16 grams (0.043 mole) of the intermediate prod 
uct described in Example 7 and 25.5 grains (0.086 
mole) C10-12ASAA were heated at 140° C., under 
a benzene reflux. The total amount of Water co 
lected during the reaction was 5.2 milliliters. The 
solvent was topped off at 45° C., under reduced 
pressure. This reaction product had an N. N. of 
59.2. 

ExAAIPLE: 33 

A reaction product was produced by reacting 
0.0187 mole of the intermediate product of Ex 
ample 3 and 0.0187 mole C10-12ASA A, in the man 
ner described in Example 25. This product had 
an N. N. of 62.8. 

EXAMPLE: 34 

A reaction product was produced by reacting 
0.023 mole of the intermediate product of Ex 
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ample 3 and 0.069 mole C10-12ASAA, in the man 
ner described in Example 25. The reaction prod 
uct had an N. N. of 142.8. 

ExAMPLE 35 
A reaction product was produced by reacting 

0.023 mole of the intermediate product of Ex 
ample 8 and 0.069 mole C10-12ASAA, at 105 C., 
for 5.5 hours, using a benzene reflux. The reac 
tion product had an N. N. of 131.1. 

EXAMPLE 36 
In the manner described in Example 28, 0.05 

mole of the intermediate product of Example 8 
and 0.10 mole C10-12ASAA were reacted. The 
reaction product had an N. N. of 107.7. 

EXAMPLE 37 

In the manner described in Example 26, were 
reacted 0.028 mole of the intermediate product 
of Example 9 and 0.084 mole C10-12ASAA. The 
reaction product had an N. N. of 104.0. 

EXAMPLE 38 

Using a benzene reflux, a reaction product was 
produced by reacting 0.05 mole of the intermedi 
ate product of Example 3 and 0.10 mole 
Ca-10ASAA, at 110° C., for 5.5 hours. The reac 
tion product had an N. N. of 14.3. 

ExAMPLE 39 
In the manner described in Example 32, were 

reacted 0.075 mole of the internaediate product 
of Example 10 and 0.15 mole C10-12ASAA. The 
reaction product had an N. N. of 83.8. 

ExAMPLE 40 
In the manner described in Example 28, were 
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reacted 0.05 mole of the intermediate product of . 
Example 11 and 0.1 mole C10-12ASAA. The re 
action product had an N. N. of 71.0. 

EXAMPLE 41 

In the manner described in Example 28, there 
were reacted 0.025 mole of the intermediate prod 
uct of Example 11 and 0.075 mole C10-12ASAA. 
The reaction product had an N. N. of 118.8. 

EXAMPLE 42 

In the manner described in Example 28, there 
were reacted 0.1 mole of the intermediate product 
of Example 12 and 0.2 mole C10-12ASAA. The re 
action product had an N. N. of 89.7. 

ExAMPLE 43 
In the manner described in Example 32, there 

were reacted 0.1 mole of the intermediate prod 
uct of Example 13 and 0.2 mole C10-12ASAA. The 
reaction product had an N. N. of 58.1. 

EXAMPLE 44 
A reaction product was produced in the gen 

eral manner aforedescribed, by reacting 0.05 mole 
of the intermediate product of Example 18 and 
0.1 mole C10-12ASAA, at 130 C., for 5.5 hours, 
under benzene reflux. The reaction product thus 
obtained had an N. N. of 99.3. 

ExAMPLE 45 

In the manner described in Example 32, a re 
action product was produced from 0.05 mole of 
the intermediate product of Example 14 and 0.1 
mole C10-12ASAA. This reaction product had an 
N. N. of 72.9. 

ExAMPLE 46 
A reaction product was produced in the manner 

aforedescribed by reacting 0.05 mole of the inter 
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6 
mediate product of Example i6 and 0.1 mole 
C10-12ASAA, at 130-135° C., for six hours, under 
benzene reflux. The reaction product thus ob 
tained had an N. N. of 97.7. 

EXAMPLE 47 
A reaction product was produced in the man 

ner aforedescribed by reacting 0.05 mole of the 
intermediate product of Example 16 and 0.15 
mole C10-12ASA A, for 5.5 hours, at 130-140° C., 
under benzene reflux. The reaction product thus 
obtained had an N. N. of 138.4. 

ExAMPLE 48 

In the manner aforedescribed, a reaction prod 
uct was produced by reacting 0.1 mole of the 
intermediate product of Example 1 and 0.1 mole 
C10-12ASAA, at 120° C., for five hours, under 
benzene reflux. The reaction product thus ob 
tained had an N.N. of 38.5. 

EXAMPLE 49 

In the manner described in Example 25, a re 
action product was prepared from 0.05 mole of 
the intermediate product of Example 1 and 0.1 
mole C10-12ASAA. The reaction product had an 
N. N. Of 112.2 

ExAMPLE 50 

In the manner aforedescribed, a reaction prod 
luct Was prepared by reacting 0.05 mole of the 
intermediate product of Example 6 and 0.15 mole 
C10-12ASAA, at 145° C., for 6.5 hours, using a 
benzene reflux. The reaction product thus ob 
tained had an N. N. of 42.4. 

EXAMPLE 51 

In the aforedescribed manner, a reaction prod 
luct was produced by reacting 0.1 mole of the in 
termediate product of Example 15 and 0.2 mole 
C10-12ASAA, at 120-130° C., for six hours, under 
a benzene reflux. This reaction product had an 
N.N. of 41.3. 

EXAMPLE 52 

In the manner described in Example 25, a re 
action product was produced by reacting 0.1 mole 
of the intermediate product of Example 5 and 0.1 
mole C10-12ASAA. The reaction product so ob 
tained had an N. N. of 63.2. 

EXAMPLE: 53 
In the manner described in Example 26, a re 

action product was prepared by reacting 0.1 mole 
of the intermediate product of Example 22 and 
0.15 mole C10-12ASAA. This reaction product 
had an N. N. of 67.8. 

EXAMPLE 54 

In the manner described hereinbefore, a re 
action product was produced by reacting 0.1 mole 
of the intermediate product of Example 17 and 
0.2 mole C10-12ASAA, for six hours, at 145-150° 
C., using a benzene reflux. The reaction prod 
uct thus produced had an N. N. of 64.0. 

EXAMPLE 55 

In the manner described in Example 25, a re 
action product was produced by reacting 0.1 
mole of the intermediate product of Example 19 
and 0.2 mole C10-12ASAA. This reaction prod 
uct had an N. N. of 78.0. 

ExAMPIE 56 

A reaction product was produced by reacting 
0.1 mole C10-12ASAA and 0.1 mole of the inter 
mediate product of Example 19, in the manner . . 
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described in Example 25. The reaction product 
thus obtained had an N. N. of 19.0. 

EXAMPLE: 57 

In the manner described in Example 32, a re 
action product was produced by reacting 0.05 
mole of the intermediate product of Example 19 
and 0.15 mole C10-12ASAA. This reaction prod 

8 
action product was produced by reacting 0.1 mole 
of the intermediate product of Example 20 and 
0.2 mole C10-12ASAA. This reaction product had 
an N. N. of 98.8. 

5 EXAMPLE 59 
A reaction product was prepared by reacting 

0.1 mole of the intermediate product of Example 
luct had an N. N. of 124.3. 21 and 0.2 mole C10-12ASAA, in the manner de 

scribed hereinbefore, at 130-135° C., for five EXAMPLE 58 ' hours, using a benzene reflux. The reaction prod 
In the manner described in Example 28, a re- uct thus produced had an N. N. of 29.7. 

Table I 

ALKYL HALIDE (II-III)--POLYETHYLENEPOLYAMINE (I)--ASAA (I-III) 

Rust Test, Per Reactants cent Metal SigEast 
Exampl R.R. Eercent on Rusted itk-like xample Ce: line: 

ASAA Concm. S D 
- ea ist. TDist. Alkyl Halide Amine ASAA - Water Water Water N81 

or B 100 100 ---------------- 
8. A. 1 -------- 25 24 
6. A. 
0. A. 
0. A. 
0. A. 

!----- do------------------- 0. A. 
37---------- Hexadecyl chloride. TEPA C10-12 88: A 

Hexadecyl Bromide----- TEPA C8-10 8; 
Tetradecyl Chloride.---- TEPA C10-12 0.0 A. 
Dodecyl Chloride--- TEPA 10-12 l 0.3 A. 

- - - - - do------------- TEPA 10-12 0.75 A. 
Octyl Chloride-- TEPA 10- 0, 10 A. 
Butyl Chloride ---- TEPA 0-ri 0.15 A. 
Octadecyl Bromide--- -- TEPA C10-12 0.25 A. 
hexadecyl Bronide----- TETA 10-12 0.05 B 

0.08 A. 

8. A 45- - - - - - - - - - Octadecyl Bromide... TEPA C10-1: 8:1:2 K 818. A 

1 TEPA is tetraethylenepentamine; TETA is triethylenetetramine. 
2 Tested without oxidation inhibitors. 

Table II 
ALKYL HALIDE (I)--TETRAETHYLENEPENTAMINE (I)--ASAA (I-IV) 

Rust Test, Per 
t Reactants cent Metal sisTest 

v MFro?: Percent - Rusted reak, Min. 
Example - - Halisatine: Concin. Oil 

Sea Dist. Dist. 1% Alkyl Halide | Amine | ASAA Water Water Water NaCl 

A. 100 100 ---------------- 
0.10 A. 
0.05 A. 
0.08 A. 

48---------- Hexadecyl Bromide----- TEPA C10-12 l:1:1 0.20 A. 
49---------- -----do------------------- TEPA Co- 1:1:2 K 88. A 

0.05. A - - - - - do------------------- TEPA C10-12 1:1:3 30.05 A 

Tetradecyl Chloride.--- TEPA Co- 1:1:3 88 A 
- - - - - do--------------- TEPA C10-12 ::4 0.05 A. 
Dodecyl Chloride------- TEPA C10-12 1:1:2 0.20 A. 

1 TEPA is tetraethylenepentamine. 
2 Tested without oxidation inhibitors. 

Table III 
ALKYL HALIDE (I)--DIETHYLENETRIAMINE (I)--ASAA (I-II) 

Rust Test, Per Reactants . . St. Erhulsior Test 
M.FOR: Percent Rusted Break, Min. 

Example - Halile:Aline: Concin. Oil 
Alkyl Halide Amine ASAA Sea Dist. Dist. 1% 

Water Water Water NaC 

A. 
27 Tetradecyl Chloride----- DETA C10-12 0.07 A 0 -------- 25 21 
28--------------- do------------------- DETA Cs-10 0.08 A. 3 0 22 6 

6-8 0.06 A. O 0 1 
O- 0.15 A. O 0 8 8 
0-2 0.13 A -------- 10---------------- 

DETA is diethylenetrianine. 
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Table: IV 
ALKYE, HALDE, (I)--TREETHYLENETETRAMINE (I)--ASAA (I-III) 

9 20. 

Rust Test, Per- - 
Reactants cent Metal Hist 

M9Frop Percent . . Rusted w 
Example m Hellaine: Coacn:, Oil 

. . Sea Toist, Dist. 1% Alkyl Halide. Amine ASAA war W. War N81 

24---------- Octadecyl Bromide...--TETA Cio-i. 88: 
54---------- Hexadecyl Chloride----- TETA C10-12 0.15 
55.--------- Tetradecyl Chloride----- TETA C10-12 0.10 

- - - - - do------------------- TETA C10-12 0.50 
----dos-------- ETA. 9- 0.05 
Dodecyl Chlori TETA 0-12 0.09 
Butyl Chloride TETA 0-2 0.30 
Eexadecyl; Bronide----- TETA 10-12 0.05 

g--- 

TETA is triethylenetetramine. 
In order t0. demonstrate the: Outstanding prop 

erties of the reaction products of this invention, 
typical rust test data, and emulsion test data were 
obtained for mineral lubricating oil blends con 
taining the reaction products described in the 
examples. Pertinent data are: set forthin Tables 
I through IV. 

Mineral oil. A used in these: tests was, a blend 
of Solvent-refined, Mid-Continent residual stock 
with a solvent-refined, Mid-Cortinent (Rodessa) 
distillate stock. It had a specific gravity of 0.872, 
a flash point of 445 F., and a Saybolt Universal 
viscosity of 407.7 Seconds at 100. F. Mineral oil 
B was a furfural-refined, Mid-Continent (Ro 
dessa) distillate stock. It had a specific gravity 
of 0.860, a flash point of 405°. F., and a Saybolt 
Universal. viscosity of 155 seconds at 100° F. 
Both of these mineral lubricating oils are suitable 
for use in steam turbines. Unless otherwise indi 
cated in the tables, the test oil contained 0.2 per 
cent by weight of 2,6-di-t-butyl-4-methyl phenol 
and 0.1 per cent by weight of phenyl-a-naphthyl 
amine, both well-known antioxidants. 

The test method. used to distinguish...the rusting. 
characteristics of lubricating oil blends was the 
ASTM test D665-47T for determining “Rust 
Preventing Characteristics of Steam Turbine. Oils 
in Presence of Water,' in which synthetic sea 
water (Procedure B) was used as well as distilled 
water. (Procedure. A). The-synthetic-sea water 
contained 24.54 grams of sodium chloride, 11.1. 
grams of magnesium chloride hexahydrate, 4.09 
grams of Sodium sulfate, 1.16 grams; of calcium 
chloride, 0.69 gram of potassium chloride, 0.2 
gram of sodium bicarbonate, 0:1, gram of potas 
sium bromide, 0.03:gram of boric, acid,0;04 gram 
of strontium chloride hexahydrate; and 0.003 
gram of sodium fluoride per liter. The pH of this 
solution is adjusted to 7.8-82 by adding:-2 milli 
liters of 0.1N. Sodium. carbonate solution. In this 
test a cylindrical polished steel specimen is sus 
pended and Soaked in 300 cubic centimeters of 
the oil under test at 140° F. for thirty minutes: 
Thirty cubic centireters. Of Synthetic Sea. Water. 
(Or distilled Watei') are added and the mixture 
is: stirred at 1000. R. R. M. After 48 hours, the 
steel, specimen is removed and examined, for evi 
dence of rust on the portion of the specimen. 
which hangs in the oil. In the tables, rtist test 
results are given interms of per cent of exposed 
metal surface which has rusted. The complete 
'usting, which is evident when uninhibited base 
oils are tested is taken as 100 percent. 
The-emulsion test used is the emulsion test for 

lubricating oils, Federal Stock. Catalog; section 
IV, part 5, Federal. Specifications WV-L-791b, 
February 19, 1942. In test method 320.13, 40 

30: 

45. 

50. 

60 

65 

70. 
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cubic centimeters of oil and 40 cubic centimeters 
of emulsant in a 100-cubic centimeter cylinder 
are stirred with a paddle at l500 R. P. M., for 
5 minutes, at 130 F. Separation of the emulsion 
is observed while the cylinder is kept at 130 F. 
The figures in the tables show the number of 
minutes at which there is no continuous layer of 
emulsion between the oil and the emulsant, or 
the number of cubic centimeters of emulsion 
persisting at the end of thirty minutes. 
From the data set forth in the tables, it will 

be apparent that good antirust characteristics 
are imparted to lubricating oils which contain the 
reaction products of the present invention. To 
be completely acceptable for use in a turbine oil, 
an additive, preferably, should not impart unde 
sirable emulsion characteristics thereto. It will 
be apparent from the emulsion test data, given 
in the tables that, as a class, the reaction prod 
lucts of this invention do not impart undesirable 
emulsion characteristics to the oil. Some prod 
ucts, however, may produce undesirably emulsive 
oils. Several demulsifying agents are known, 
however, and incorporation of such agents in 
Such emulsive oils improves the emulsion char 
acteristics;thereof. 

EXAMPLE 60 

The rusting characteristics of a mineral lubri 
cating oil containing the product of Example 44 
(Table I) were further tested, along with the 
oxidation characteristics thereof, by means of 
the ASTM Test Method D943-47T. In accord 
ance with this.test, the oil and distilled water are 
placed in a large test tube, which is maintained 
at 203 F. A polished copper-iron catalyst coil is 
inserted into the oil, but it does not extend into 
the water layer. Oxygen gas is passed through 
the Water and oil at the rate of three liters per 
hour throughout the 1000-hour test period. Test 
oil B containing, by weight: 0.08 per cent of the 
product of Example 44, 0.2 per cent 2,6-di-t-bu 
tyl-4-methylphenol, and 0.1 per cent phenyl-a- 
naphthylamine permitted no trace of rust on the 
catalyst coil in this test. When the oil is tested 
without the antirust additive the catalyst coil 
rusts within as short a period of time as five 
hours. 

ExAMPLE 61 

Prevention of atmospheric corrosion 
In order to evaluate the new reaction products 

as coating compounds for the prevention of 
atmospheric corrosion, a test was run as follows: 

... Two polished. Steel, specimens were coated with 
the product of Example. 44 (Table I) by dipping 
them in a two per cent by, weight solution of the 
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product in benzene. Likewise, two additional 
Specimens were coated With the product of Ex 
ample 49 (Table II). Two specimens were left 
uncoated, as the controls. These specimens were 
Suspended in the chemical laboratory, exposed 
to the various vapors and fumes ordinarily 
found therein. After every hour, over a period 
of five hours, each specimen was immersed in 
distilled water for about 30 seconds, by raising 
a separate beaker of distilled water under each 
One. The control Specimens showed a green stain 
and light Surface rusting in two hours. Two days 
thereafter, the coated specimens were still free 
of any trace of corrosion. 

In the foregoing specific illustrative examples, 
the effectiveness of the reaction products for the 
prevention of rust in lubricated systems and for 
the prevention of atmospheric corrosion has been 
demonstrated. In addition to the use in turbine 
oils or as coating agents, these reaction products 
are utilizable for numerous purposes. They can 
be added to a wide variety of vehicles to produce 
improved compositions. They can be dissolved 
in the vehicle, or they can be dispersed therein, 
in the form of suspensions or emulsions. 
The vehicles can be liquids or plastics, the basic 

requirement being that they must be spreadable 
over metal surfaces. Spreading may be accom 
plished by immersion, flooding, spraying, brush 
ing, trowelling, etc. Additionally, the vehicle 
should be substantially neutral. It can be oleag 
inous, i. e., substantially insoluble in water, or it 
can be aqueous. Aqueous vehicles include aque 
Ous Solutions of liquid, such as alcohol-water 
mixtures and the like. Oleaginous vehicles can 
be hydrocarbon materials, such as mineral oils 
and hydrocarbon Solvents, or non-hydrocarbon 
materials, such as fatty oils and fats. 
Non-limiting examples of suitable vehicles for 

the additives of this invention are mineral lubri 
Cating oils of all grades; gasolines and other 
light petroleum products, such as fuel oil; Water; 
alcohols, such as ethanol isopropanol, butanol, 
Cyclohexanol, methylcyclohexanol, octanol, deca 
nol, dodecanol, hexadecanol, octadecanol, oleyl 
alcohol, benzyl alcohol, etc.; phenols; glycols, 
such as ethylene glycol, propylene glycol, butylene 
glycol, glycerol, etc.; ketones, such as acetone, 
methyl ethyl ketone, dipropyl ketone, cyclohexa 
none, etc.; keto alcohols, such as benzoin; ethers, 
such as diethyl ether, dipropyl ether, diethylene 
dioxide, dichloro diethyl ether, diphenyl oxide, 
diethylene glycol, triethylene glycol ethylene gly 
col monobutyl ether, etc.; natural esters, such as 
ethyl acetate, butyl propionate, cresyl acetate, 
dodecyl acetate, ethyl maleate, butyl stearate, 
tridecyl phosphate, tributyl trithiophosphate, 
triamyl phosphite, etc.; petroleum waxes, such as 
slack wax and paraffin wax; natural Waxes, such 
as carnauba wax, japan wax, beeswax, etc.; 
natural fats and oils, such as sperm oil, tallow, 
cottonseed oil, castor oil, linseed oil, tung oil, 
Soy bean oil, Oiticica oil, tar oil, oleo oil, etc.; 
hydrocarbons and halogenated hydrocarbons, 
such as butanes, chlorinated hexanes, octanes, 
brominated decanes, dodecanes, Freon, eicosane, 
benzene, toluene, xylenes, cumene, indene, alkyl 
naphthalenes, etc.; greases; aSphalts; chlori 
nated petroleum fractions, such as chloroWax; 
and paints, warnishes and the like. 
As those skilled in the art will readily ap 

preciate, the applications of the compositions 
of the present invention are many. Tubricat 
ing oils of all types usually permit corrosion of 
metal surfaces. This poses a problem in the 
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lubrication of all types of engines, particularly 
steam turbines. Lubricating oils containing the 
reaction products of this invention are effec 
tively inhibited against Such corrosion. Diesel 
fuels containing these additives will have less 
tendency to corrode injection nozzles. Steam 
cylinder oils and cutting oils can be inhibited 
against corrosive tendencies by the addition 
thereto of these new additives, particularly the 
more emulsive types. Greases can be inhibited 
likewise. Additionally, the more emulsive prod 
ucts of this invention can be substituted in whole 
or in part for the emulsifying agents commonly 
used in compounding greases, cutting oils, steam 
cylinder oils, etc. Hydraulic systems can be pro 
tected against COrrosion by using hydraulic fluids 
containing the additives of the present invention. 
The storage of infrequently used machinery, 

and the shipment and storage of metal shapes 
and metal parts, such as machined sewing ma 
chine parts or gun parts, present corrosion prob 
lems. Such corrosion can be prevented by treat 
ing them with slushing oils containing the addi 
tives of this invention, by coating them with 
organic Solvent Solutions or dispersions of these 
additives, Such as the benzene solutions described 
hereinbefore, or by treating the surfaces thereof 
With dispersions of these additives in water. 
Corrosive tendencies of coolants and antifreeze 
Solutions or mixtures, such as those used as 
coolants in internal combustion engines, can 
be reduced by addition thereto of the reaction 
products of this invention. Such antifreezes in 
clude Water, alcohol-Water, glycols, glycol-water, 
etc. When gasoline and other fuels are stored 
in drums or tanks, Water often enters the storage 
Space, aS by "breathing,' and corrodes the inner 
Surfaces thereof. This can be prevented through 
the use of the additives contemplated herein. 

Relatively more permanent corrosion-preven 
tive coatings can be produced by the application 
to metal Surfaces of paints, and the like, con 
taining the additives of this invention. Vehicles 
utilizable for this purpose are paints, varnishes, 
lacquers, drying oils, asphalt roofing composi 
tions, and the like. 
The amount of the reaction products which is 

added to a vehicle to produce a composition in 
accordance with this invention varies between 
about 0.003 per cent and about 50 per cent by 
Weight, depending on the specific use contem 
plated and on the specific reaction product se 
lected. Generally, it is sufficient to use an 
amount varying between about 0.01 per cent and 
about 10 per cent. However, smaller announts, 
as low as about 0.003 per cent will be effective 
in Some cases. Likewise, amounts up to as much 
as about 50 per cent are required When the 
vehicle contains resinous bodies, or when the 
reaction product is also used as an emulsifier, 
Such as in a steam cylinder oil. 
Other Substances in addition to the reaction 

products of this invention can be added to the 
compositions contemplated herein to impart 
other desirable properties thereto. For example, 
there may be added antioxidants, pour point 
depressants, W. I. improvers, antidetonants, 
cetane number improvers, emulsifiers, thinners, 
driers, etc. 
Although the present invention has been de 

Scribed with preferred embodiments, it is to 
be understood that modifications may be re 
Sorted to without departing from the spirit and 
Scope thereof, as those skilled in the art Will 
readily understand. Such variations and modi 



2,688;450 
23, 

fications are considered to-be within the purview. 
and scope of the appended claims. 
What is claimed is: 
1. A corrosion-inhibiting composition which 

comprises a. Substantially, neutral vehicle con-. 
taining between about 0.003 per cent. and about 
50 per cent by weight of the reaction product 
obtained by reacting an alkyl monohalide hav 
ing between eight and eighteen carbon atoms 
per molecule with a polyalkylenepolyamine have 
ing one more nitrogen aton per molecule than 
there are alkylene groups in the molecule, in a 
Inolar proportion varying between about one and 
about (ac-1) to one, respectively, whereinac rep 
resents the number of nitrogen atoms in the 
polyalkylenepolyamine molecule; at a tempera 
ture of between about 100° C. and about 250° 
C., for a period of time varying between about 
6 hours and about 10 hours, to produce an in. 
termediate product, and reacting an alkenyl 
Succinic acid anhydride having between two car 
bon atoms and twelve carbon atoms per alkenyl 
radical, with said intermediate product, in a 
molar proportion varying between about (ac-1) 
and about one to one, respectively, at a tempera 
ture of between aimbient temperatures and about 
150 C., for a period of time varying between 
Several, minutes" and about 10 hours; the sum 
of the number of moles of said alkyl halide, and 
of Said alkenyl succinic acid anhydride reacted 
With each mole" of said polyalkylenepolyanine 
being no greater than ac. 

2. The composition of claim. 1, wherein said 
polyalkylenepolyamine is a polyethylenepoly 
amine having between two arid six ethylene 
groupS per molecule, 

3. The composition of claim 1, wherein said 
Vehicle is an oleaginous vehicle. 

4. The composition of claim 1, wherein said 
vehicle is an aqueous vehicle. 

5. The reaction product obtained by reacting. 
an alkyl monohalide having between 8, and 18 
carbon atoms per molecule with a polyalkyl 
enepolyamine, having one more nitrogen atom 
per molecule than there are alkylene groups in 
the molecule, in a molar proportion varying, be 
tween. about one and about (ac-1) to one, re 
spectively, wherein, ac represents the number of 
nitrogen atoms in the polyalkylenepolyamine 
molecule, at a temperature of between about 
100° C. and about 250° C., for a period of time 
varying between about 6 hours and about 10. 
hours, to produce an intermediate product, and 
reacting an alkenylsuccinic said anhydride have 
ing between two cardon atoms and twelve car 
bon atoms per alkenyl radical With Said inter 
mediate product, in a molar proportion varying 
between about (ac-1) and about One to One, re 
spectively, at a temperature of between ambient 
temperatures and about 150° C., for a period 
of time varying between Several minutes and 
about 10 hours; the sum of the number of moles 
of said alkylhalide and of said alkenyl succinic 
acid anhydride reacted with each mole of said 
polyalkylenepolyanine being no greater than ac, 

6; The reaction product obtained by reacting 
an alkyl monohalide having between 8 and 18 
carbon atons per molecule with a polyethyle 
enepolyanine having one more nitrogen atom 
per molecule than there are ethylene" groups" in 
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about six ethylene groups per molecule, in a 
molar proportion varying between about one and 
aicout' (ac-1) to one, respectively, wherein actrep 
resents tier number of nitrogen atons in the 75 

24. 
polyethylenepolyamine: molecule, at a tempera, 
ture of between about 100° C. and about. 25C' 
C, for a period of time varying: between about 
63 hiour's; and about 10 hours, to produce. an in. 
termediate product, and reacting an alkeny 
Succinic acid anhydride having between two car 
bon atoms; and 'twelve: carbon-atoms per alkenyl 
radicali withi said intermediate product, in a 
molar proportion varying between about (ac-1): 
and about one-to-one, respectively, at a teipera 
ture:Ofbetween ambient temperatures and about 
1505 G, for a period; of time. varying between 
Several: minutes. and about 10, hours; the sum 
of the number of moles of said alkylhalide and 
of Said alkenyl succinic. acid anhydride reacted 
with each: mole of said polyethylenepolyamine 
being no greater than ac. 

7. The reactioni product obtained by reacting 
an alkyl monohalide having between 14 and 18 
carboni atoms: per molecule' with tetraethyl 
enepentamine; in a molar proportion varying 
between about. One and about four to one, re 
Spectively, at a temperature of between about 
100° C. and about 250° C., for a period of time 
varying between. about. 6; hours and about 10 
hours, to produce" an intermediate product, and 
reacting an alkenyl succinic acid anhydride hav 
ing between ten carbon atoms: and twelve car 
bon. atoms, per alkenyl radical with said inter 
mediate product, in a. molar proportion varying 
between about four and about one to one, re 
Spectively, at a...temperature of between ambient 
temperatures and about 150° C., for a period of 
time' varying between several minutes and about 
10 hours; the sum of the number of moles of 
said alkylä haide and of said alkenyl succinic 
acid anhydride reacted with each mole of said 
triethylenetetramine being not greater than five. 

8. The 'reaction product, obtained by reacting 
hexadecyl monochloride with tetraethylenepent 
amiine, in a molar proportion of about two to 
one, respectively; at a temperature of between 
about 100° C., and about 250° C., for a period 
of time varying between about 6 hours-andi about 
10' hiours; to produce: an intermediate product, 
and reacting an: alkenyl succinic acid anhydride 
having between ten carbori atoms and twelve 
carbon atoms: per alkenyl radical with said in 
termediate product, in a molar proportion of 
about three; to one, respectively, at a tempera 
ture of between ambient temperatures and abjout 
150% C, , for;' a'. period of time varying between 
Several minutes and about:10 hours: 

9. The: reaction product, obtained by reacting 
octadecyl bronide: With tetraethylenepentannine, 
in a molar: proportion of about. One: to one, re 
spectively, at , a, , temperature of between', about 
1009 C and about 250 C., for a period of time 
varying between about 6 hours and agout. 10 
hours, to produce an intermediate product, and 
reacting: an alkenyl:Succinic-aeidanhydride hiav 
ing between ... about ten carbonatoms and about 
twelve', carbon atons per alkenyl radical withi 
said intermediate product; in a molar proportion 
of about thiree-to-one, respectively, at a tempera 
ture of between ambient temperatures and about 
150°C, for a period of time-varying between sev 
eral minutes and about 10-hours: 

10. Thies reaction product, obtained by react 
ing octadecyl monobromide with withi triethyl 
erletetramine; in a molar propertion of about one 
to one, respectively, at a temperature of be 
tween about: 100° C. and about 250° C., for a 
period of time varying between about 6 hours 
and about 10 hiours, to-produce an intermediate 
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product, and reacting an alkenyl succinic acid 
anhydride having between ten carbon atoms and 
twelve carbon atoms per alkenyl radical With 
Said intermediate product, in a molar proportion 
of about two to one, respectively, at a tempera 
ture of between ambient temperatures and about 
150° C., for a period of time varying between 
Several minutes and about 10 hours. 

11. A mineral lubricating oil containing be 
tween about 0.01 per cent and about 10 per 
cent, by Weight, of the reaction product ob 
tained by reacting hexadecyl monochloride With 
tetraethylenepentamine, in a molar proportion 
of about two to one, respectively, at a tempera 
ture of between about 100° C. and about 250 
C., for a period of time varying between about 
6 hours and about 10 hours, to produce an in 
termediate product, and reacting an alkenyl 
Succinic acid anhydride having between ten car 
bon atoms and twelve carbon atoms per alkenyl 
radical With Said intermediate product, in a 
molar proportion of about three to one, respec 
tively, at a temperature of between ambient ten 
peratures and about 150° C., for a period of 
time varying between several minutes and about 
10 hourS. 

12. A mineral lubricating oil containing be 
tween about 0.01 per cent and about 10 per cent, 
by weight, of the reaction product obtained by 
reacting octadecyl monobromide With tetraethyl 
enepentamine, in a molar proportion of about 
one to one, respectively, at a temperature of be 
tween about 100° C. and about 250° C., for a 
period of time varying between about 6 hours 
and about 10 hours, to produce an intermediate 
product, and reacting an alkenyl Succinic acid 
anhydride having between ten carbon atoms and 
twelve carbon atoms per alkenyl radical with 
said intermediate product, in a molar proportion 
of about three to one, respectively, at a tem 
perature of between ambient temperatures and 
about 150° C., for a period of time varying be 
tween several minutes and about 10 hours. 

13. A mineral lubricating oil containing be 
tween about 0.0 per cent and about 10 per Cent, 
by weight, of the reaction product obtained by 
reacting octadecyl monobromide With triethyl 
enetetramine, in a molar proportion of about 
one to one, respectively, at a temperature of 
between about 100° C. and about 250° C., for a 
period of time varying between about 6 hours 
and about 10 hours, to produce an intermediate 
product, and reacting an alkenyl Succinic acid 
anhydride having between ten carbon atoms and 
twelve carbon atoms per alkenyl radical with 
said intermediate product, in a molar propor 
tion of about two to one, respectively, at a tem 
perature of between ambient temperatures and 
about 150 C., for a period of time varying be 
tween several minutes and about i0 hours. 

14. A mineral lubricating oil containing be 
tween about 0.01 per cent and about 10 per cent, 
by weight, of the reaction product obtained by 
reacting tetradecyl monochloride With diethyl 
enetriamine, in a molar proportion of about One 
to one, respectively, at a temperature of be 
tween about 100° C. and about 250° C., for a 
period of time varying between about 6 hours 
and about 10 hours, to produce an intermediate 
product, and reacting an alkenyl succinic acid 
anhydride having between eight carbon atoms 
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and ten carbon atons per alkenyl radical with 
Said intermediate product, in a molar propor 
tion of about 1.5 to one, respectively, at a tem 
perature of between ambient temperatures and 
about 150° C., for a period of time varying be 
tWeen. Several minutes and about 10 hours. 

15. A mineral lubricating oil containing be 
tween about 0.01 per cent and about 10 per cent, 
by Weight, of the reaction product obtained by 
reacting tetradecyl monochloride With tetra 
ethylenepentamine, in a molar proportion of 
about oine to One, respectively, at a temperature 
of between about 100° C. and about 250° C., for 
a period of time varying between about 6 hours 
and about 10 hours, to produce an intermediate 
product, and reacting an alkenyl succinic acid 
anhydride having between ten carbon atoms and 
twelve carbon atoms per alkenyl radical with 
Said intermediate product, in a molar propor 
tion of about four to One, respectively, at a 
temperature of between ambient temperatures 
and about 150° C., for a period of time varying 
between Several minutes and about 10 hours. 

16. The reaction product obtained by react 
ing tetradecyl monochloride With diethylenetri 
amine, in a molar proportion of about one to 
One, respectively, at a temperature of between 
about 100° C. and about 250° C., for a period 
of time varying between about 6 hours and about 
10 hours, to produce an intermediate product, 
and reacting an alkenyl Succinic acid anhydride 
having between eight carbon atoms and ten car 
bon atoms per alkenyl radical With said inter 
mediate product, in a molar proportion of about 
1.5 to One, respectively, at a temperature of be 
tween ambient temperatures and about 150° C., 
for a period of time varying between several 
minutes and about 10 hours. 

17. The reaction product obtained by react 
ing tetradecyl monochloride with tetraethyl 
enepentamine, in a molar proportion of about 
One to One, respectively, at a temperature of 
between about 100° C. and about 250° C., for 
a period of time varying between about 6 hours 
and about 10 hours, to produce an intermediate 
product, and reacting an alkenyl succinic acid 
anhydride having between ten carbon atoms and 
tWelve carbon atoms per alkenyl radical with 
Said intermediate product, in a molar propor 
tion of about four to one, respectively, at a tem 
perature of between ambient temperatures and 
about 150 C., for a period of time varying be 
tween Several minutes and about 10 hours. 

RALPH. W. WHITE. 
PHILLIEP. S. LANDIS. 
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