
EP 0 302 889 B1 Description In U.S. Patent No. 2,505,247, a process for the
preparation of imidazolines is disclosed. The process of this invention
reacts a diamine with a mononitrile compound in the presence of hydrogen
sulfide to give the 5  desired imidazoline compounds which are found to be
useful as therapeutic agents. U.S. Patent No. 3,415,750 discloses
polyalkenylsuccinimido imidazolines and polyalkenylsuccinimido
bis-imidazolines which find utility as ashless dispersants in lubricating
oil compositions. The imidazolines of this patent are derived from a
polyethylene polyamine and a carboxylic acid. In U.S. Patent 3,347,645, a
multi-purpose gasoline additive package is disclosed. The active component
10  of the additive package is an alkenylsuccinic anhydride reaction
product with an imidazoline or piperizine reactant. It is disclosed that
the imidazoline or piperizine reactants are derived from polyamines and a
carboxylic acid. It is disclosed in U.S. Patent No. 4,104,179 that
azoleamino polysulfides or azineamino polysulfides may be derived from an
imidazole or imidazoline reactant and which compounds confer good anti-wear
and is  good antioxidant properties on lubricating oils or fuel oils. In
U.S. Patent No. 4,446,037, a reaction product of a hydrolized imidazoline,
a mercaptan and an aldehyde and this reaction product further reacted with
a boron compound which is useful as a friction reducing additive for
lubricant composition is disclosed. U.S. Patent No. 4,536,311 discloses
hydroxyalkyl hydrocarbyl imidazoline-acyl sarcosine reaction products which
exhibit good friction reducing and anti-rust properties when used in
lubricant compositions and fuel compositions. U.S. Patent No. 4,234,435
discloses novel carboxylic acid acylating agents and the derivatives
thereof which are useful as lubricant additives. It is disclosed in this
patent that various polyamines including cyclic heteronitrogen amine
reactants may be reacted with the carboxylic acid acylating agent to form
higher 25  molecular weight dispersant and lubricant additive products. In
Marxer, J.A.C.S.,79, 467 (1957) and In De Benneville et al., J.O.C., 21,
1072 (1956), it is disclosed that various heterocyclic nitrogen compounds
may be prepared from polyamines and various mononitriles. None of the
foregoing disclosures teach coupled polyamines derived from polynitrile and
polyamine reactants nor that such reaction products may be further reacted
with a carboxylic acid acylating reactant or 30  phenolic type reactant. In
accordance with the present invention, a novel class of coupled polyamines
derived from polynitrile reactants and polyamine has been discovered.
Further, in accordance with the invention, the novel coupled polyamines may
be further reacted with hydrocarbyl carboxylic acid acylating agents or
hydrocarbyl phenolic reactants to form higher molecular 35  weight products
which are useful to impart viscosity index (VI) Improvement and dispersancy
for functional fluids. Still further, in accordance with the present
invention, it has been found that the coupled polyamines of the invention
may be used alone as additives for functional fluids, e.g., lubricant and
fuel compositions, or may further be reacted with, for example, hydrocarbyl
acylating agents to give higher molecular weight 40  additive products.
Still further, in accordance with the invention, various functional fluids,
including lubricating oils, automatic transmission fluids (ATF), hydraulic
fluids as well as fuel compositions, comprising the coupled polyamines of
the invention or their reaction products with an acylating agent or a
phenolic reactant are contemplated and are within the scope of the
invention. 45     These and other aspects of the invention will become
clear to those skilled in the art upon the reading and understanding of the
specification. In accordance with the invention, there is provided a
coupled polyamine composition derived from a hydrocarbyl polynitrile and a
polyamine reactant wherein said hydrocarbyl polynitrile is capable of a
cyclization reaction with said polyamine reactant to form said coupled
polyamine; wherein said polyamine 



50  reactant is represented by the following formula: [ERR] 2    EP 0 302
889 B1 wherein each [err] is independently hydrogen or hydrocarbyl; R4 is
hydrogen, alkyl or [err], wherein [err] is alkylene of 1 to 10 carbon
atoms, [err] is H or alkyl or [err], y ranges from 1 to 6; Z is alkylene of
to 10 carbon atoms; and p ranges from 1 to 100; with the proviso that said
polyamine comprises at least two amine groups which are positioned with
respect to each other such that they are capable of 5  undergoing a
cyclization reaction with said polynitrile reactant; and, wherein the
reaction Is conducted at a temperature from [err] up to [err]. In
accordance with another aspect of the invention, there is provided a
multi-purpose additive for functional fluids and lubricants prepared by
reacting: (A) at least one reactant of the formula: 10 [ERR] 20    wherein
n is 2-7; [err] is hydrocarbyl; [err] is the same or different for each
methylene carbon atom and each [err] and [err] is independently hydrogen,
alkyl, [err], wherein x is 1 to 100, Y is alkylene of 1 to 7 carbon atoms
or a heterocyclic nitrogen-containing cycloalkylene of 1 to 10 carbon
atoms, [err] is hydrogen, alkyl or [err]  wherein [err] is an alkylene
group of 1 to 10 carbon atoms, [err] is independently H, alkyl or [err] and
y ranges from 1 to 6, [err] is hydrogen or hydrocarbyl or (I); and u is 2
to 26    6; with (B) at least one hydrocarbyl carboxylic acid or derivative
thereof or at least one hydrocarbyl phenolic reactant or a mixture thereof.
As used herein the terms "hydrocarbyl" or "hydrocarbon-based" denote a
radical having a carbon atom directly attached to the remainder of the
molecule and having predominantly hydrocarbon character within 30 the
context of this invention. Such radicals include the following: (1)
Hydrocarbon radicals; that is, aliphatic, e.g., alkyl or alkenyl),
alicyclic (e.g., cycloalkyl or cycloal- kenyl), aromatic, aliphatic- and
alicyclic-substituted aromatic, aromatic-substituted aliphatic and
alicyclic radicals, and the like, as well as cyclic radicals wherein the
ring Is completed through another portion of the molecule (that is, any two
indicated substituents may together form an alicyclic radical). Such 35
radicals are known to those skilled in the art; examples are (2)
Substituted hydrocarbon radicals; that is, radicals containing
non-hydrocarbon substituents which, in the context of this invention, do
not alter the predominantly hydrocarbon character of the radical. Those
skilled in the art will be aware of suitable substituents; examples are (3)
Hetero radicals; that is, radicals which, while predominantly hydrocarbon
in character within the 40    context of this invention, contain atoms
other than carbon present in a chain or ring otherwise composed of carbon
atoms. Suitable hetero atoms will be apparent to those skilled in the art
and include, for example, nitrogen, oxygen and sulfur. Terms such as
"alkyl-based radical", "aryl-based radical" and the like have meaning
analogous to the above with respect to alkyl and aryl radicals and the
like. 45     The radicals are usually hydrocarbon and especially lower
hydrocarbon, the word "lower" denoting radicals containing up to seven
carbon atoms. They are preferably lower alkyl or aryl radicals, most often
alkyl. The cyclic reaction products, i.e., the coupled polyamines of the
present invention, are derived from at least one hydrocarbyl polynitrile
and at least one polyamine wherein each of these reactants is capable of so
undergoing a cyclization reaction to form a heterocyclic nitrogen
containing product. An advantageous 



feature of the present invention is that this reaction may be conducted in
one step by heating the reactants at a relatively low temperature in the
presence or absence of a catalyst. While the catalyst is not particularly
critical to the present invention, if a catalyst is utilized, hydrogen
sulfide is the most preferred catalyst. It is an advantageous feature of
the present invention that the reaction may be conducted by heating at 55
a temperature of less than [err]. The temperature may range from about 70 C
up to about 200 C. Preferably, the temperature for the reaction will range
from about [err] to about [err]. As a most preferred range, the temperature
will vary from about [err] to about [err]. 3    EP 0 302 889 B1 With
respect to the reactants utilized to prepare the cyclic reaction products
of the present Invention, the only criticality is that the polyamine
reactant contain at least 2 amine groups, one of which must be a primary
and the other may be primary or secondary, spacially arranged such that the
desired heterocyclic reaction product may be formed. The polynitrile
reactant must contain at least 2 nitrile, i.e., cyano, groups 5  such that
each of these reactants are capable of undergoing cyclization to give a
heterocyclic nitrogen- containing product. It is preferred that the
reacting amine groups are from 1,2 to 1,5 with respect to their relative
positions on the carbon chain. It is most preferable that the amine groups
are 1,2 or 1,3 as to their relative positions on the carbon chain. The
polyamine reactants useful within the scope of the present invention may be
represented by the 10 following formula: [ERR] wherein [err] is
independently hydrogen or hydrocarbyl; [err] is hydrogen, alkyl or [err]
wherein [err] is alkylene of 1 to about 10 carbon atoms, R7 is H or alkyl
or [err], y ranges from 1 to about 6; Z is alkylene 20  of 1 to about 10
carbon atoms; and p ranges from 1 to about 100; with the proviso that said
polyamine comprises at least two reacting amine groups which are positioned
with respect to each other such that they are capable of undergoing a
cyclization reaction with a polynitrile reactant. A preferred group of
polyamines as defined by formula (II) above is where said polyamine
contains at least 2 amino groups positioned on the carbon chain such that
they are capable of undergoing a cyclization 25 reaction with a polynitrile
reactant and where the alkylene group contains 2 to about 7 carbon atoms.
The amine reactants of the present invention may contain aliphatic,
cycloaliphatic or aromatic groups and may contain unsaturated sites in the
molecule. These amines may also contain non-hydrocarbon substituents or
groups as long as these groups do not significantly interfere with the
reaction of the amines with the hydrocarbyl polynitrile reactants of the
invention. Such non-hydrocarbon substituents or groups 30 include lower
alkoxy, lower alkyl mercapto, nitro, and interrupting groups such as
interrupting groups of formula -R-X-R'- 35 where X is O, N, P or S and R
and R' are the same or different and are alkylene of 1 to 6 crabon atoms,
for example of formula -CH2CH2-X-CH2CH2- where X is -O-, -S- or -P-. Higher
molecular weight hydrocarbyl polyamines may be used as the polyamine
coupling agent. These polyamines are generally prepared by reacting a
chlorinated polyolefin having a molecular weight of at least about 400 with
ammonia or the appropriate amine. Such amines are known in the art and
described, for 40 example, in U.S. Patents 3,275,554 and 3,438,757, which
describe how to prepare these amines. Another group of amines suitable for
use as amine reactant (II) are branched polyalkylene polyamines. The
branched polyalkylene polyamines are polyalkylene polyamines wherein the
branched group is a side chain containing on the average at least one
nitrogen-bonded aminoalkylene group. These polyamines may be expressed by
the formula: 45 



50 [ERR] 55 wherein R is an alkylene group such as ethylene, propylene,
butylene and other homologues (both straight chained and branched), etc.,
but preferably ethylene; and x, y and z are integers, x being for example,
from 4    EP 0 302 889 B1 4 to 24 or more but preferably 6 to 18, y being
for example 1 to 6 or more but preferably 0 to 1. The x and y units may be
sequential, alternative, orderly or randomly distributed. A preferred class
of such polyamine reactants includes those of the formula: 5 [ERR] wherein
m is an integer, for example, 1-20 or more but preferably 1-3, wherein R is
preferably ethylene, but 15 may be propylene, butylene, etc. (straight
chained or branched). U.S. Patents 3,200,106 and 3,259,578 disclose how to
make such polyamines. Another preferred class of amine reactants for use in
the present Invention is alkylene polyamines, including the polyalkylene
polyamines, which are described in more detail hereafter. The alkylene
polyamines include those conforming to the formula: 20 [ERR] 25 wherein q
is from 1 to about 10; each R" is independently a hydrogen atom, a
hydrocarbyl group or a hydroxy-substituted hydrocarbyl group having up to
about 30 atoms, and the "Alkylene" group has from 1 to about 10 carbon
atoms, but the preferred alkylene is ethylene or propylene. Especially
preferred are the alkylene polyamines where each R" is hydrogen with the
ethylene polyamines and mixtures of ethylene 30 polyamines being the most
preferred. Usually q will have an average value of from about 2 to about 7.
Such alkylene polyamines include methylene polyamines, ethylene polyamines,
butylene polyamines, propylene polyamines, pentylene polyamines, hexylene
polyamines, heptylene polyamines, etc. The higher homologs of such amines
and related aminoalkyl-substituted piperazines are also included. The
alkylene polyamines used for the purposes of the present invention, must,
as pointed out above, 35 contain at least two (2) reacting amine groups
which are positioned with relationship to each other such that the
polyamine is capable of undergoing a cyclization reaction with a
polynitrile reactant. Alkylene polyamines useful in preparing the
compositions of the present invention include ethylene diamine, triethylene
tetramine, propylene diamine, trimethylene diamine, hexamethylene diamine,
di(hexa- methylene)triamine, tripropylene tetramine, tetraethylene
pentamine, trimethylene diamine, pentaethylene 40 hexamine,
di(trimethylene)triamine, and the like. Higher homologs, as are obtained by
condensing two or more of the above-illustrated alkylene amines, are useful
as the polyamine reactant as are mixtures of two or more of any of the
aforedescribed polyamines. Ethylene polyamines, such as those mentioned
above, are especially useful for reasons of cost and effectiveness. Such
polyamines are described in detail under the heading "Diamines and Higher
Amines" in 45 The Encyclopedia of Chemical Technology, Second Edition, Kirk
and Othmer, Volume 7, pages 27, 39, Interscience Publishers, Division of
John Wiley and Sons, 1965. Other useful types of polyamine reactant
mixtures are those resulting from stripping of the above- described
polyamine mixtures. In this instance, lower molecular weight polyamines and
volatile components are removed from an alkylene polyamine mixture to leave
as residue what is often termed "polyamine 50 bottoms." In general,
alkylene polyamine bottoms can be characterized as having less than two,
usually less 



than 1% by weight material boiling below about [err]. In the instance of
ethylene polyamine bottoms, which are readily available and found to be
quite useful, the bottoms contain less than about 2% by weight total
diethylene triamine (DETA) or triethylene tetramine (TETA). A typical
sample of such ethylene polyamine bottoms obtained from the Dow Chemical
Company of Freeport, Texas designated "E-100" 55 showed a specific gravity
at 15.6 C of 1.0168, a percent nitrogen by weight of 33.15 and a viscosity
at [err] of 121 centistokes. Gas chromatography analysis of such a sample
showed it to contain about 0.93% "Light Ends" (DETA), 0.72% TETA, 21.74%
tetraethylene pentamine and 76.61% pentaethylene hexamine and higher (by
weight). These alkylene polyamine bottoms include cyclic condensation
products such as 5    EP 0 302 889 B1 piperazine and higher analogs of
diethylene triamine, triethylene tetramine and the like. Another source of
such polyamine bottoms is "Polyamine HPA" which can be obtained from Union
Carbide Corp. With regard to the polynitrile reactants, these reactants,
like the polyamine reactants, require only that the reactant contain at
least two cyano groups and are capable of undergoing a cyclization reaction
with the 5  polyamine reactant. These reactants may be represented by the
following formula: [ERR] wherein R"' is hydrocarbyl and a is 2-6. 10
The polynitrile reactants of the present invention may contain aliphatic,
cycloaliphatic, aromatic, or heterocyclic, including aliphatic-substituted
aromatic, aliphatic-substituted heterocyclic, cyclaliphatic substi- tuted
aliphatic, cycloaliphatic-substituted aromatic, cycloaliphatic-substituted
heterocyclic, aromatic-substi- tuted aliphatic, aromatic-substituted
cycloaliphatic, aromatic-substituted heterocyclic, heterocyclic-substi-
tuted aliphatic, heterocyclic-substituted alicyclic, and
heterocyclic-substituted aromatic groups and may 15 contain unsaturated
sites in the molecule. The polynitriles may also contain non-hydrocarbon
substituents or groups as long as these groups do not interfere with the
cyclization reaction with the amine reactants of the invention. Such
non-hydrocarbon substituents or groups include lower alkoxy, lower alkyl
mercapto, nitro, interrupting groups such as -O-, -S-, -N- and -P- (e.g.,
as in such groups as [err] where X is -0-; -S-; -N-; or -P-. According to
one embodiment of the invention, one class of polynitrile reactants as
defined by the above formula (VI), is where the hydrocarbyl group R"' is
ethylene, propylene, butylene, (methylene)[err]X, (ethylene)[err]X or
(propylene)[err]X where a is 2 or 3 and X is 0, N, P or S. A preferred
class of polynitrile reactants is where the hydrocarbyl group is
(methylene)[err]X, (ethylene)[err]X or (propylene)[err]X, where X is O or
S. 26     Examples of suitable polynitrile reactants according to the
present invention include adiponitrile, alphamethyleneglutaronitrile,
3,3'-iminodipropionitrile, 1,3,6-tricyanohexane and the like. Various
representa- tive hetero atom containing polynitrile reactants include
nitrilotrisethaneamine, bis-2-cyanoethyl-ether and
bis-2-cyanoethylthioether and the like. There may also be mentioned various
cyanoethylated nitro com- pounds of the formula: 30 (R) [ERR] wherein x is
2 or 3, R' or R is [err], H or O. Also, there may be mentioned various
cyanoethylated carbonyl compounds of the formula: 40 [ERR] 45 wherein R is
H or hydrocarbyl, x is 2 or 3; if x is 2, R' is H or [err] alkyl. 



Additionally, there may be mentioned various cyclic polynitrile compounds,
for example, 2,2,6,6- tetracyanoethyl or tetracyanopropylcyclhexanone. so
As previously discussed, the reaction of the above two reactants is a
one-step process conducted in the presence or absence of a catalyst and by
heating. The relative amount of the reactant is not particularly critical
and will be controlled by the stoichiometry and economics of the reaction.
Thus, for example, the reaction of adiponitrile with tetraethylenepentamine
may be in a 1:1 molar ratio or in any other possible variation thereof. The
controlling factor will be the economics as well as the desired end
product. Thus, as 55  will be recognized by the chemist of ordinary skill,
there is no preferred amount for each reactant in carrying out the
cyclization reaction where this will be controlled by such extraneous
factors as cost, necessary reaction temperatures and the like. 6    EP 0
302 889 B1 The preparation of various coupled polyamines within the scope
of the present invention is illustrated in the following examples. While
these examples will show one skilled in the art how to operate within the
scope of this invention, they are not to serve as a limitation on the scope
of the invention. It is pointed out that in the following examples and
elsewhere in the present specification and claims, all percentages and all
5  parts are intended to express percent by weight and parts by weight
unless otherwise clearly indicated. EXAMPLE I A mixture of 1500 parts (34.6
equivalents) of commercial ethylene polyamine bottoms, 404 parts (5.77 10
equivalents) of bis-2-cyanoethyl thioether, and 4 parts of gaseous hydrogen
sulfide is heated at 110  to 115 C for 3 hours under a nitrogen atmosphere.
The product is a mixture which contains 27.7% nitrogen and 4.31% sulfur.
EXAMPLE II 15 A mixture of 600 parts (13.86 equivalents) of commercial
ethylene polyamine bottoms, 243 parts (3.47 equivalents) of
bis-2-cyanoethyl thioether, and 2 parts of gaseous hydrogen sulfide is
heated at [err] for 1 hour under a nitrogen atmosphere. The product is a
mixture which contains 26.5% nitrogen and 6.73% sulfur. 20 EXAMPLE III A
mixture of 400 parts (9.24 equivalents) of commercial ethylene polyamine
bottoms, 98 parts (1.85 equivalents) of commercial
a-methyleneglutaronitrile, and 2 parts of gaseous hydrogen sulfide is
heated at 25  [err] to [err] for 6 hours under a nitrogen atmosphere. The
product is a mixture which contains 27.5% nitrogen (27.7% theory). EXAMPLE
IV 30     A mixture of 286 parts (7.11 equivalents) of commercial ethylene
polyamine bottoms containing 50% by weight diethylene tetramine, 100 parts
(1.43 equivalents) of bis-2-cyanoethyl thioether, and 1 part of gaseous
hydrogen sulfide is heated at [err] to [err] for 4 hours under a nitrogen
atmosphere. The product is a mixture which contains 27.7% nitrogen and
5.23% sulfur. 35  EXAMPLE V A mixture of 250 parts (6.22 equivalents) of
commercial ethylene polyamine bottoms containing 50% by weight diethylene
tetramine, 96.4 parts (1.24 equivalents) of 2,2,6,6-tetracyanoethyl
cyclohexanone, and 2 parts of gaseous hydrogen sulfide is heated under a
nitrogen atmosphere at [err] to [err] for 5 hours. 40 The product is a
mixture which contains 26.3% nitrogen (26.5% theory). While the cyclic
reaction products or coupled polyamines of the present invention may be
useful by themselves as additives for lubricants, they may be further
reacted to form even higher molecular weight 



products to improve their oil solubility and further impart dispersancy
and/or greater VI improvement. For the purposes of this invention, a
substance is considered to substantially improve the viscosity properties
of 45 a composition if its incorporation in the composition in operative
amounts causes an increase in its viscosity index (as determined by ASTM
procedure D2270) of at least 6 units. In general, materials which may be
used to further react with the coupled polyamine products of the present
invention are reagents and reactants which are described in the patent and
technical literature. Among the reactant materials that may be utilized for
the purposes of the present invention to further react 60 with the
above-described coupled polyamine products to form a higher molecular
weight material, there is first mentioned various hydrocarbyl carboxylic
acid acylating reagents. The carboxylic acids suitable for use in this
invention include aliphatic, cycloaliphatic, and aromatic mono- and
polybasic carboxylic acids such as the naphthenic acids, alkyl- or
alkenyl-substituted cyclopentanoic acids, alkyl-or alkenyl-substituted
cyclohexanoic acids, alkyl- or alkenyl-substituted aromatic carboxylic
acids. The aliphatic acids generally 55 contain at least eight carbon atoms
and preferably at least twelve carbon atoms. Usually, they have no more
than about 400 carbon atoms. Generally, if the aliphatic carbon chain is
branched, the acids are more oil- soluble for any given carbon atoms
content. The cycloaliphatic and aliphatic carboxylic acids can be saturated
or unsaturated. Specific examples include 2-ethylhexanoic acid, linolenic
acid, propylene-tetramer- 7    EP 0 302 889 B1 substituted succinic acid,
behenic acid, isostearic acid, pelargonic acid, capric acid, paimitoleic
acid, linoleic acid, lauric acid, oleic acid, ricinoleic acid, undecyclic
acid, dioctylcyclopentane carboxylic acid, myristic acid,
dilauryldecahydronaphthalene carboxylic acid, stearyloctahydroindene
carboxylic acid, palmitic acid, commercially available mixtures of two or
more carboxylic acids such as tall oil acids, rosin acids and the 5  like.
A preferred group of oil-soluble carboxylic acids useful in preparing the
compositions of the present invention are the oil-soluble aromatic
carboxylic acids. These acids are represented by the general formula: 10
X [ERR] 15 where R* Is an aliphatic hydrocarbon-based group of at least
four carbon atoms, and no more than about 400 aliphatic carbon atoms, a is
an integer of from one to four, Ar* is a polyvalent aromatic hydrocarbon
nucleus of up to about 14 carbon atoms, each X is independently a sulfur or
oxygen atoms, and m is an integer of from one to four with the proviso that
R* and a are such that there is an average of at least 8 aliphatic carbon
atoms provided by the R* groups for each acid molecule represented by
Formula (IX). 20  Examples of aromatic nuclei represented by the variable
Ar* are the polyvalent aromatic radicals derived from benzene, naphthalene,
anthracene, phenanthrene, indene, fluorene, biphenyl, and the like.
Generally, the radical represented by Ar* will be a polyvalent nucleus
derived from benzene or naphthalene such as phenylenes and naphthylene,
e.g., methylphenylenes, ethoxyphenylenes, nitrophenylenes, isopropyl-
phenylenes, hydroxyphenylenes, mercaptophenylenes,
N,N-diethylaminophenylenes, chlorophenylenes, 25 dipropoxynaphthylenes,
triethylnaphthylenes, and similar tri-, tetra-, penta- valent nuclei
thereof, etc. The R* groups are usually purely hydrocarbyl groups,
preferably groups such as alkyl or alkenyl radicals. However, the R* groups
can contain small number substituents such as phenyl, cycloalkyl (e.g.,
cyclohexyl, cyclopentyl, etc.) and non-hydrocarbon groups such as nitro,
amino, halo (e.g., chloro, bromo, etc.), lower alkoxy, lower alkyl
mercapto, oxo substituents (i.e., =0), thio groups (I.e., =S), interrupting
30 groups such as -NH-, -0-, -S- and the like provided the essentially
hydrocarbon character of the R* group Is retained. Examples of R* groups
include butyl, isobutyl, pentyl, octyl, nonyl, dodecyl, docosyl,
tetracontyl, 5- chlorohexyl, 4-ethyoxypentyl, 4-hexenyl, 3-cyclohexyloctyl,
4-(p-chloro-phenyl)-octyl, 2,3,5-trimethylheptyl, 



4-ethyl-5-methyloctyl, and substituents derived from polymerized olefins
such as polychloroprenes, 35 polyethylenes, polypropylenes,
polyisobutylenes, ethylene-propylene copolymers, chlorinated olefin poly-
mers, oxidized ethylene-propylene copolymers and the like. Likewise, the
group Ar* may contain non- hydrocarbon substituents, for example, such
diverse substituents as lower alkoxy, lower alkyl mercapto, nitro, halo,
alkyl or alkenyl groups of less than four carbon atoms, hydroxy, mercapto
and the like. A group of particularly useful carboxylic acids are those of
the formula: 40 [ERR] 50 where R*, X, Ar*, m and a are defined in Formula
(IX) and p is an integer of 1 to 4, usually 1 or 2. Within this group, an
especially preferred class of oil-soluble carboxylic acids are those of the
formula: 55 8    EP 0 302 889 B1 [ERR] where R** is an aliphatic
hydrocarbon group containing at least 4 to about 400 carbon atoms, a is an
integer 15 of from 1 to 3, b is 1 or 2, c is zero, 1, or 2 and preferably 1
with the proviso that R** and a are such that the acid molecules contain at
least an average of about twelve aliphatic carbon atoms in the aliphatic
hydrocarbon substituents per acid molecule. And within this latter group of
carboxylic acids, the aliphatic hydrocarbon substituted salicylic acids
wherein each aliphatic hydrocarbon substituent contains an average of at
least about sixteen carbon atoms per substituent and one to three
substituents per molecule are 20 particularly useful. Salts prepared from
such salicylic acids wherein the aliphatic hydrocarbon substituents are
derived from polymerized olefins, particularly polymerized lower
1-mono-olefins such as polyethylene, polypropylene, polyisobutylene,
ethylenepropylene copolymers and the like and having average carbon
contents of about 30 to about 400 carbon atoms. The carboxylic acids
corresponding to Formulas (IX)-(XI) above are well known or can be prepared
25 according to procedures known in the art. Carboxylic acids of the type
illustrated by the above formula and processes for preparing their neutral
and basic metal salts are well known and disclosed, for example, in such
U.S. Patents as 2,197,832; 2,197,835; 2,252,662; 2,252,664; 2,174,092;
3,410,798 and 3,595,791. Another type of carboxylic acid reactant used in
this invention are those from alkenyl succinic acids, the anhydrides and
derivatives thereof having the general formula: 30 [ERR] 35 wherein R* is
as defined above in Formula (IX). Such acids and means for making them are
set forth in U.S. Patents 3,271,130; 3,567,637 and 3,632,510. A preferred
class of alkenyl succinic acids are substituted succinic acids or
derivatives thereof 40 consisting of substituent groups and succinic groups
wherein the substitution groups are derived from polyalkylenes, which is
characterized by a Mn value of 500 to about 10,000 and a Mw/Mn value of 1.0
to about 4.0. Phenolic reactants are also useful in the compositions of
this invention and are well known to those skilled in the art. The phenolic
reactants are of the general formula: 45 [ERR] 50 wherein R*, n, Ar*, X and
m have the same meaning and preferences as described hereinabove with 



reference to Formula (IX). The same examples described with respect to
Formula (IX) also apply. When the phenolic reactant does not include a
carboxylic group, another coupling agent, such as an aldehyde or ketone,
may be required. 55    EP 0 302 889 B1 A commonly available class of
phenolic reactants are those phenols of the general formula: [ERR] 10
wherein a is an integer of 1-3, b is 1 or 2, z is 0 or 1, R' is a
substantially saturated hydrocarbon-based substituent having an average of
from 30 to about 400 aliphatic carbon atoms and R4 is selected from the
group consisting of lower alkyl, lower alkoxyl, nitro and halo groups.
Other phenolic reactants that are useful are those that are made from
phenols that have been linked through alkylene (e.g., methylene) bridges.
These are made by reacting single or multi-ring phenols with 15  aldehydes
(e.g., formaldehyde) or ketones, typically, in the presence of an acid or
basic catalyst. Such linked phenates as well as sulfurized phenols are
described in detail in U.S. Patent 3,350,038; particularly columns 6-8
thereof. Naturally, mixtures of two or more of the hereinabove described
carboxylic acids and phenols can be used in the compositions of this
invention, including mixtures of two or more of any of these. The foregoing
additives/dispersants are generally prepared in the same manner as the
coupled polyamines of the present invention. In other words, they are
prepared by the reaction of at least one of the coupled polyamines of the
present invention with at least one of the reactive materials described
hereinabove at an elevated temperature, preferably in the range of [err] to
about [err] and most preferably in the range of about [err] to about [err].
25     The following examples are provided to illustrate various
additives/dispersants prepared or derived from reaction of the coupled
polyamine materials of the present invention with such other reactant
materials as described above. Again, it is emphasized that these examples
are provided for illustrative purposes only and are not to serve as a
limitation on the scope of the invention. 30  EXAMPLE A A mixture of 1600
parts (2.82 equivalents) of polyisobutenyl succinic anhydride, 369 parts
(6.49 equivalents) of the coupled polyamine prepared in Example II, and
1413 parts of diluent oil was heated at 165 C for 12 hours under a nitrogen
atmosphere. A total of 17 parts of by-product water had collected in a 35
Dean-Stark trap. The hot mixture was filtered through a filter aid to
obtain the desired product. The product contains 2.73% nitrogen (2.70%
theory). EXAMPLE B 40     A mixture of 1464 parts (2.64 equivalents) of
polyisobutenyl succinic anhydride, 161 parts (3.19 equivalents) of the
coupled polyamine prepared in Example I, and 1140 parts of diluent oil was
heated at [err] to [err] for 16 hours under a nitrogen atmosphere. A total
of 14 parts of by-product water had collected in a Dean-Stark trap. The
mixture was filtered through a filter aid at [err] to [err] to obtain the
desired product. The product contains 1.64% nitrogen (1.62% theory). 45
EXAMPLE C To a mixture of 648 parts (1.02 equivalents) of polyisobutenyl
succinic anhydride and 800 parts of diluent oil under a nitrogen atmosphere
at [err], was added 64 parts (1.27 equivalents) of the coupled 50
polyamine prepared in Example IV over a 2 hour period. The mixture was
heated at [err] to [err] for 10 hours. A total of 8 parts of by-product
water had been collected in a Dean-Stark trap. The hot mixture was filtered
through a filter aid to obtain the desired product. The product contains
1.21% nitrogen (1.18% theory) and 0.19% sulfur (0.22% theory). 



55  EXAMPLE D A mixture of 1400 parts (2.47 equivalents) of polyisobutenyl
succinic anhydride, 180.8 parts (3.40 equivalents) of the coupled polyamine
prepared in Example V and 1050 parts of diluent oil was heated 10    EP 0
302 889 B1 under a nitrogen atmosphere at [err] to [err] for 12 hours. A
total of 16 parts of by-product water had been collected in a Dean-Stark
trap. The mixture was filtered at 155  to 160 C through a filter aid to
obtain the desired product. The product contains 1.89% nitrogen (1.90%
theory). 5 EXAMPLE E A mixture of 1200 parts (1.10 equivalents) of
polyisobutenyl phenol, 72.6 parts (2.20 equivalents) of paraformaldehyde,
and 58.1 parts (1.10 equivalents) of the coupled polyamine prepared in
Example II is heated under a nitrogen atmosphere at [err] for 10 hours. The
by-product water is collected in a Dean- 10  Stark trap, and the hot
mixture is filtered through a filter aid to obtain the derived product. The
compositions according to the present invention, which specific species
have been illustrated in the above Examples I-V and A-E, are versatile
additives for lubricating compositions and fuels as well as functional
fluids. The compositions of the present invention are useful additives for
imparting VI Improve- ment as well as enhancing dispersancy, detergency,
antioxidant properties and anti-wear properties of 15 various lubricant
compositions. The compositions or additives of the present invention may
also find use In functional fluids including fuel compositions, automatic
transmission fluids, hydraulic fluids and the like. The composition of the
present invention may be formulated with a functional fluid by the direct
blending of the composition to the particular functional fluid, e.g.,
lubricating oil, or it may be formulated with the functional fluid in the
form of a concentrate. Such 20  a concentrate may be prepared by adding 1%
to about 99% by weight of the composition or additive of the present
invention to a substantially inert, normally liquid organic diluent or
solvent such as benzene, toluene, xylene, petroleum naphtha, mineral oil,
ethyleneglycol monomethyl ether or the like. The compositions of the
present invention formulated with the particular functional fluid or
concentrate may contain other additives and chemistries such as
dispersants, anti-oxidants, and the like. Such other 25  additives and
chemistries include, for example, detergents and dispersants of the
ash-producing or ashless type, corrosion- and oxidation-inhibiting agents,
pour point depressing agents, extreme pressure agents, color stabilizers,
anti-foam agents and VI improvers. These other additives and chemistries
are fully described and disclosed in U.S. Patent No. 3,541,014; U.S. Patent
No. 4,289,635; and U.S. Patent No. 4,266,945 which disclosures of these
patents relating to such other additives and chemistries are hereby 30
incorporated by reference for such disclosures. To further illustrate
various functional fluid compositions, specifically lubricant compositions,
comprising the compositions of the present invention, the following
illustrative examples are provided. It is again pointed out that the
following examples are provided for illustrative purposes only and are not
to place any limitation on the scope of the invention where such scope is
set out only in the claims. All parts and percentages are 35  by weight.
Table I sets out the results from testing the additives of the present
invention in the standard Ford V-D test as well as the standard CAT 1 H-2
and CAT 1 G-2 test. 40 45 50 55   



EP 0 302 889 B1 TABLE I EXAMPLE   RESULTS[err] OF V-D   RESULTS[err] OF CAT
1H-2(H) OR CAT 1G-2(G) NO. C            6.94[err]
5/182 (H)[err] A            7.58[err]                       54/311 (G)[err]
D            none                        35/382 (G)[err] B            none
52/189 (G)[err] 1 - average engine varnish 2 - top groove filling/weighted
total demerits based on coverage and location of deposits 3 - run at 2.8%
weight of the additive of Example C in a fully formulated package in a
mineral oil[err] 4 - run at 4.2% weight of the additive of Example A in a
fully formulated package in a mineral oil[err] 5 - run at 6.3% weight of
the additive of Example A in a fully formulated package in a mineral
oil[err] 6 - run at 5% weight of the additive of Example D in a fully
formulated package in a mineral oil[err] 7 - run at 6.5% weight of the
additive of Example B in a fully formulated package in a mineral oil[err] 8
- the fully formulated package contains a detergent, an antioxidant, an
EP/antiwear agent, a corrosion inhibitor and VI improver. 25 While the
Invention has been described and illustrated with reference to certain
preferred embodiments thereof, those skilled In the art will appreciate
that various changes, modifications and substitutions can be made therein
without departing from the spirit of the invention. For example, different
concentration ranges other than the preferred ranges set forth hereinabove
may be applicable as a consequence of variations In 30  the oil base stock
or the type of engine or the like. Claims 1. A coupled polyamine
composition derived from a hydrocarbyl polynitrile and a polyarnine
reactant 35     wherein said hydrocarbyl polynitrile is capable of a
cyclization reaction with said polyamine reactant to form said coupled
polyamine; wherein said polyamine reactant is represented by the following
formula: [ERR] wherein each [err] is independently hydrogen or hydrocarbyl;
[err] is hydrogen, alkyl or [err], 45     wherein [err] is alkylene of 1 to
10 carbon atoms, [err] is H or alkyl or [err], y is in the range of from 1
to 6; Z is alkylene of 1 to 10 carbon atoms; and p is in the range of from
1 to 100; with the proviso that said polyamine comprises at least two amine
groups which are positioned with respect to each other such that they are
capable of undergoing a cyclization reaction with said polynitrile
reactant; and, wherein the reaction is conducted at a temperature in the
range from [err] to [err]. so 2. A coupled polyamine of claim 1, wherein
said hydrocarbyl of said polynitrile is alkylene containing 2 to 12 carbon
atoms, or alkylene of 2 to 12 carbon atoms wherein said alkylene group
further contains a substituent selected from lower alkoxy, lower alkyl
mercapto, nitro, or amino or is an interrupting group selected from 55
-R-X-R'- wherein X is 0, N, P or S and R and R' are the same or different
and are alkylene of 1 to 6 carbon 12 



EP 0 302 889 B1 TABLE I EXAMPLE   RESULTS[err] OF V-D   RESULTS[err] OF CAT
1H-2(H) OR CAT 1 G-2(G) NO. C             6.94[err]
5/182 (H)[err] A             7.58[err]                      54/311 (G)[err]
D             none                       35/382 (G)[err] B            none
52/189 (G)[err] 10                1 - average engine varnish 2 - top groove
filling/weighted total demerits based on coverage and location of deposits
3 - run at 2.8% weight of the additive of Example C in a fully formulated
package in a mineral oil[err] 4 - run at 4.2% weight of the additive of
Example A in a fully formulated package in a mineral oil[err] 5 - run at
6.3% weight of the additive of Example A in a fully formulated package in a
mineral oil[err] 6 - run at 5% weight of the additive of Example D in a
fully formulated package in a mineral oil[err] 7 - run at 6.5% weight of
the additive of Example B in a fully formulated package In a mineral
oil[err] 8 - the fully formulated package contains a detergent, an
antioxidant, an EP/antiwear agent, a corrosion inhibitor and VI improver.
25 While the invention has been described and illustrated with reference to
certain preferred embodiments thereof, those skilled In the art will
appreciate that various changes, modifications and substitutions can be
made therein without departing from the spirit of the invention. For
example, different concentration ranges other than the preferred ranges set
forth hereinabove may be applicable as a consequence of variations in 30
the oil base stock or the type of engine or the like. Claims 1. A coupled
polyamine composition derived from a hydrocarbyl polynitrile and a
polyamine reactant 35     wherein said hydrocarbyl polynitrile is capable
of a cyclization reaction with said polyamine reactant to form said coupled
polyamine; wherein said polyamine reactant is represented by the following
formula: [ERR] wherein each [err] is independently hydrogen or hydrocarbyl;
[err] is hydrogen, alkyl or [err], 45     wherein [err] is alkylene of 1 to
10 carbon atoms, [err] is H or alkyl or [err], y is in the range of from 1
to 6; Z is alkylene of 1 to 10 carbon atoms; and p is in the range of from
1 to 100; with the proviso that said polyamine comprises at least two amine
groups which are positioned with respect to each other such that they are
capable of undergoing a cyclization reaction with said polynitrile
reactant; and, wherein the reaction is conducted at a temperature in the
range from [err] to [err]. 50 2. A coupled polyamine of claim 1, wherein
said hydrocarbyl of said polynitrile is alkylene containing 2 to 12 carbon
atoms, or alkylene of 2 to 12 carbon atoms wherein said alkylene group
further contains a substituent selected from lower alkoxy, lower alkyl
mercapto, nitro, or amino or is an interrupting group selected from 55
-R-X-R' 



wherein X is 0, N, P or S and R and R' are the same or different and are
alkylene of 1 to 6 carbon 12    EP 0 302 889 B1 atoms. 3. A coupled
polyamine as defined in claim 2 wherein said hydrocarbyl of said
polynitrile is ethylene, propylene, butylene or (methylene)[err]X,
(ethylene)[err]X- or (propylene) [err]X- wherein a is 2 or 3 and X is O, 5
N, P or S; and wherein said polyamine coupling agent contains at least 2
amine groups and wherein the alkylene group contains 2 to 10 carbon atoms;
and wherein the reaction is conducted in the presence of a catalyst at a
temperature of between [err] to [err]. 4. A coupled polyamine as defined in
claim 3, wherein said hydrocarbyl of said polynitrile is (methylene)- 10
[err]X, (ethylene)2X or (propylene)[err]X, wherein X is O or S; and wherein
said polyamine is at least one of tetraethylenepentamine,
triethylenetetraamine, diethylenetriamine, pentaethylenehexamine, polyamine
bottoms or mixtures thereof; and wherein said catalyst is [err]. 5. A
coupled polyamine as defined in claim 4, wherein the reaction is conducted
at a temperature in the 15     range of [err] to [err]. 6. A coupled
polyamine as defined in claim 4, wherein said hydrocarbyl polynitrile is at
least one of bis-2- cyanomethylthioether,  bis-2-cyanoethylthioether,
methyleneglutaronitrile,  2,2,6,6-tetracyanoethyl cyclohexanone or
adiponitrile. 20 7. A multi-purpose additive for functional fluids and
lubricants prepared by reacting: (A) at least one reactant of the formula:
25 [ERR] wherein n is 2-7; [err] is hydrocarbyl; [err] is the same or
different for each methylene carbon atom and 35        each [err] and [err]
is independently hydrogen, alkyl, [err], wherein x is 1 to 100, Y is
alkylene of 1 to 7 carbon atoms or a heterocyclic nitrogen-containing
cycloalkylene of 1 to 10 carbon atoms, [err] is hydrogen, alkyl or [err] ,
wherein [err] is an alkylene group of 1 to 10 carbon atoms, [err] is
Independently H, alkyl or [err] and y ranges from 1 to 6, [err] Is hydrogen
or hydrocarbyl or (I); and u is 2 to 6; with 40       (B) at least one
hydrocarbyl carboxylic acid or derivative thereof or at least one
hydrocarbyl phenolic reactant or a mixture thereof. 8. An additive of claim
7, wherein said reactant (B) is at least one substituted succinic acid or
derivative thereof consisting of substituent groups and succinic groups
wherein the substitution groups are 45     derived from polyalkylene, said
polyalkylene being characterized by a [err] value of 500 to 10,000 and a
[err]/[err] value of 1.0 to 4.0. 9. An additive of claim 8, wherein said
(A) reactant is derived from at least one hydrocarbyl dinitrile selected
from cyanomethylthioether, cyanoethylthioether or cyanopropylthioether, and
a polyamine so     selected from triethylenetetramine, diethylenetriamine,
tetraethylenepentamine, pentaethylenehexamine, polyamine bottoms and
mixtures thereof. 10. A lubricating composition comprising a major amount
of an oil of lubricating viscosity and a minor amount of at least one
additive as defined in any one of claims 7 to 9. 55 11. A concentrate for
formulating functional fluids comprising a normally liquid, substantially
inert organic solvent/diluent and from 1% to 99% by weight of at least one
additive as defined in any one of claims 7 to 9. 13 



EP 0 302 889 B1 12. A fuel composition comprising a major amount of a fuel
and a minor amount of at least one additive as defined in any one of claims
7 to 9. 13. An automatic transmission fluid comprising a major amount of an
automatic transmission fluid and a 5      minor amount of at least one
additive as defined in any one of claims 7 to 9. 14. A hydraulic fluid
comprising a major amount of a hydraulic fluid and a minor amount of at
least one additive as defined in any one of claims 7 to 9. 10 15. A coupled
polyamine of claim 1, wherein said hydrocarbyl polynitrile is
bis-2-cyanoethyl thioether and said polyamine is ethylene polyamine
bottoms. Patentansprfiche 75 1. Gekoppelte Polyaminzusammensetzung,
abgeloitet von einem Hydrocarbylpolynitril und einem Polyaminreagens mit
der aligemeinen Formel ,                  H-N-(Z-NR4)p R5
{1 wobel Jeder Rest Rs unabhangig Wasserstoff oder ein Hydrocarbylrest ist,
R4 Wasserstoff, ein Alkylrest 26     oder NH2 R6 [NR7 Rr] y ist, wobel R
eln Alkylenrest mit 1 bis 10 C-Atomen Ist, R7 Wasserstoff oder eln
Alkylrest odor R6 tst, y im Berelch von 1 bis 6 llegt, Z sin Alkylenrest
mit 1 bis 10 C-Atomen Ist und p im Bereich von 1 bis 100 liest; mit der
Ma~gabe, daB das Polyamin mindestens 2 Aminogruppen umfalt, die so
gegeneinander angeordnet sind, daB sie mit dem Polynitril elne
Cyclislerungsreaktion eingehen k6nnen; 30     wobei das
Hydrocarbylpolynitrdi in eaner Cyclisierungsreaktion mit dem
Polyaminreagens zu der gekoppelten Polyaminzusammenstzung umgesetzt wird;
und wobei die Reaktion be! einer Temperatur im Bereich von 70 * C bis 200-
C durchgef0hrt wird. 2. Gekoppeltes Polyamin nach Anspruch 1, dadurch
gekennzeichnet, daB der Hydrocarbylrest im Polynitril 35     ein
Alkylenrest mit 2 bis 12 C-Atomen ist oder ein Alkylenrest mit 2 bis 12
C-Atomen ist, der auBerdem einen Substituenten ausgewAhlt aus niederen
Alkoxy-, niederen Alkylmercapto-, Nitro- oder Aminore- stan oder eine
unterbrechende Gruppe mit der ailgemoinen Formal 40 enthilt, wobel X
Sauerstoff, Stickstoff, Phosphor odor Schwefel ist und R und R' gleiche
oder unterschiedliche Alkylenreste mit 1 bis 6 C-Atomen sind. 3.
Gekoppeltos Polyamin nach Anspruch 2, dadurch gekennzeichnet, daB der
Hydrocarbylrest des 45     Polynitrils Ethylen, Propylen, Butylen odor
(Methylen)aX- , (Ethylen),X- oder (Propylen).X- let, wobei a 2 oder 3 und X
Sauerstoff, Stickstoff, Phosphor oder Schwefel fst; wobel das
Polyamin-Kopplungsmittel mindestens 2 Aminogruppen und der Alkylenrest 2
bis 10 C-Atome enthdit; und wobel die Reaktion in Gegenwart eines
Katalysators bei eaner Temperatur von 90 C C bis 150 C durchgef(3hrt wird.
so  4. Gekoppeltes Polyamin nach Anspruch 3, dadurch gekennzeichnet, daB
der Hydrocarbylrest des Polynitrils (Methylen)2X- , (Ethylen)2X- odor
(Propylen)2X- !st, X Sauerstoff oder Schwefel ist, und wobel das Polyamin
mindestens eones ausgewahlt aus Tetraethylonpentamin, Trlethylentetramin,
Dieth- ylentriamin, Pentaethylenhexamin, PolyaminsUmpfen oder Gemischen
davon ist und wobel der Kataly- sator H2S Ist. 55 5 Gekoppeltes Polyamin
nach Anspruch 4, dadurch gekennzeichnet, daB die Reaktion bei eaner
Tempera- tur im Bereich von 100 C bis 130-C durchgeflhrt wird. .14
C   L 1    I   



EP 0 302 889 B1 6. Gekoppeltes Polyamin nach Anspruch 4, dadurch
gekennzeichnet, daB das Hydrocarbyl-Polynittil mindestens eines ausgewAhIt
aus Bis-2-cyanomethylthioether, Bis-2-cyanoethylthioether, Methylenglu-
taronitril, 2,2,6,6-Tetracyanoethylcyclohexanon oder Adiponitril ist. a  7.
Vielzweckadditiv fOr funktionelle FlUssigkeiten und Schmiermittel,
hergestellt durch Reaktion von (A) mindestens elnem Reaktanden der
aligemeinen Formel: 10                      1(C                  C.    R2
(I) t6 In der n eine Zahl von 2 bis 7 ist, R2 ein Hydrocarbylrest ist; RI
fUr jedes Methylen-C-Atom gleich oder unterschiedlich ist und jeder Rest RI
und R3 unabhangig Wasserstoff, ein Alkylrest odor (Y- NR4)XR5 ist, wobei x
eine Zahl von 1 bis 100 ist, Y ein Alkylenrest mit 1 bis 7 C-Atomen odor
ein ; 20       heterocyclischer stickstoffenthaltender Cycloalkylenrest mit
1 bis 10 G-Atomen ist, R4 Wasserstoff, ein Alkylrest oder NH2R6[NR7Rs],
ist, wobei R6 ein Alkylenrest mit 1 bis 10 C-Atomen Ist, R7 unabhangig
Wasserstoff, ein Alkylrest oder R6 lst und y im Bereich von 1 bis 6 liegt,
R5 Wasserstoff, ein Hydrocarbylrest oder (I) 1st; und u eine Zahl von 2 bis
6 ist; mit (B) mindestens einer Hydrocarbylcarbonsdure odor einem Derivat
davon odor mindestens einem 25        Hydrocarbylphenolreagens oder elnem
Gemisch davon. 8. Additiv nach Anspruch 7, dadurch gekennzelchnet, daB
Reagens (B] mindestens sine substituierte Bernsteinsgure odor eln Derivat
davon ist, bestehend aus Substituentenresten und Bernsteinsgurere- sten,
wobel die Substituenten abgeleitet sind aus Polyalkylenen, die einen M,
Wert von 500 bis 10000 30     und ein M,/^1 Verh~ltnis von 1,0 bis 4,0
besitzen. 9. Additiv nach Anspruch 8, dadurch gekennzeichnst, daB Reagens
(A) abgeleitet ist aus mindestons einem Hydrocarbytdinitril, ausgewAhIt aus
Cyanomethylthioether, Cyanoethylthioether oder Cyanopro- pylthioether, und
einem Polyamin, ausgewkhIt aus Triethylentetramin, Diethylentriamin,
Tetraethylen- 35     pentamin, Pentaethylenhexamin, Polyaminstmpfen und
Gemischen davon. 10. Schmiermittelzusammensetzung, umfassend einen
Hauptanteil eines 01s mit Schmierviskositat und einen geringeren Anteil
mindestens elnes Additivs nach einem der AnsprUche 7 bis 9. 40  11.
Konzentrat zur Herstellung funktioneller FlUssigkeiten, umfassend ein
gewohnlich flissiges, im wesentli- chen inertes organisches Lbse- odor
VerdOnnungsmittel und 1 bis 99 Gew.-% mindestens eines Additivs nach sinem
der AnsprUche 7 bis 9. 12. Treib- bzw. Brennstoffzusammensetzung, umfassend
einen Hauptantell eines Treib- bzw. Brennstoffs 45     und eonen geringeren
Antell mindestens eines Additivs nach einem der AnsprUche 7 bis 9. 13.
FlUssigkeit flr Automatikgetriebe, umfassend einen Hauptanteil einer
FlUssigkeit flr Automatikgertriebe und einen geringeren Anteil mindestens
eines Additivs nach elnem der Ansprlche 7 bis 9. 60  14.
Hydraulikflilssigkeit, umfassend oenen Hauptantell einer
HydraulikflUssigkeit und einen geringeren Anteil mindestens eines Additivs
nach einem der AnsprUche 7 bis 9. 15. Gekoppeltes Polyamin nach Anspruch 1,
dadurch gekennzeichnet, daB das Hydrocarbylpolynitril Bis-2-
cyanoethylthioether ist und das Polyamin aus EthylenpolyaminsUmpfen
besteht. 65    EP 0 302 889 Bi Revendicatlons 1. Composition de polyamine
coupide d6rivde d'un hydrocarbyl polynitrile et d'un rdactant polyamine
dans laquelle ledit hydrocarbyl polynitrile est apte a une r~action de
cyclisation avec ledit r~actant 5     polyamine pour former ladite
polyamine coupl6e; dans laquelle ledit reactant polyamine est repr6sente
par la formule suivante: 



H-N-(Z-NR4) -R5                            (II) 10                        R
RS dans laquelle, chaque radical Rs est independamment l'hydrogbne ou un
radical hydrocarbyle; R4 est l'hydrogbne, un alkyle ou NH2Rs[NR7R6]y, oO R6
est un alkylbno de 1 a 10 atomes de carbone, R7 est 15     H ou un alkyle
ou R6, y vaut de 1 a 6; Z est un alkylbne de 1 a 10 atomes de carbone; et p
va de 1 a 100; avoc la condition quo ladite polyamine comprend au moins
deux groupes amines qui sont positionn~s l'un par rapport A l'autre de
tello sorte qu'ils sont aptes a Otre soumis a une r~action de cyclisation
avec ledit reactant polynitrile; et, dans laquelle la r6action est conduits
a une temp6rature allant de 70 C & 200 C. 2. Polyamine coupide de la
revendication 1, dans laquelle ledit hydrocarbyle dudit polynitrile est un
alkylbne contenant de 2 & 12 atomes de carbone ou un alkylbne de 2 a 12
atomes de carbone dans loquel ledit groupe alkylene contient de plus un
substituant choisi parmi les alkoxy inferieurs, les alkyl mercapto
infdriours, les groupes nitro ou amino, ou est un groups d'interruption
choisi parmi 2z -R-X-R'- ofi X est 0, N, P ou S et R et R' sont identiques
ou diff6rents et sont des alkylenes de 1 & 6 atomes de carbone. 30 3
Polyamine coupl6e tells quo d6flnie dans la revendication 2 dans laquelle
ledit hydrocarbyle dudit polynitrlle eat l'Nthylbne, le propylbne, le
butylbne ou le (methylene)hX, I'(6thylene).X ou le (propylbne)- aX, ob a
est 2 ou 3 et X est 0, N, P ou S; et dans laquelle ledit agent de couplage
de polyamine contlent au moins 2 groupes amines et dans laquelle le groupe
alkylene contient de 2 & 10 atomes de S5     carbone, et dans laquelle la
reaction est conduite en la pr~sence d'un catalyseur & une temperature
comprise entre 90 e C et 150 * C. 4. Polyamine coupl6e tells quo dMfinis
dans la reveopdication 3, dans laquelle ledit hydrocarbyle dudit
polynitrile est: (mdthylbne)2X, (dthylbne)2X ou (propylbne)2X, oO X eSt 0
Ou S; et dans laquelle ladite 40     polyamine est au mains Pune de:
t~tra6thylbnepentamine, tri~thylernetetraamine, didthylbnetriamine,
pentadthylbnehexamine, des fonds de polyamine ou des m6langes de ces
substances; et dans laquelle ledit catalyseur est H2S. S. Polyamine couplee
telle que definie dans la revendication 4, dans laquelle la reaction est
conduits A 4s     une temperature comprise entre 100 *C et 130 ' C. 6.
Polyamine coupl6e tolle quo ddfinie dans la revendication 4, dans laquelle
ledit hydrocarbyl polynitrile est au mains un de:
bis-2-cyanomfthylthiokther, bis-2-cyanobthylthioether,
m6thylbne-glutaronitrile, 2,2,6,6-tdtracyanodthyl cyclohexanone ou
adiponitrile. 50 7. Additif multi-usage pour fluides fonctionnels or
lubrifiants prepare en faisant r6agir: 55    EP 0302889B1 (A) au moins un
r6actant de formule: 5                                    C~~~~~F  --R A
10L dans laquelle n vaut de 2 a 7; R2 est un radical hydrocarbyle; RI est
le mOme ou est different pour chaque atome de carbone m6thylbne et chacun
des radicaux RI et R3 est independamment l'hydrogene, un alkyle,
(Y-NR4),(R5, formule dans laquelle x vaut de 1 A 100, Y est un alkylbne de
1 16       a 7 atomes de carbone ou un cycloalkylbne hdterocyctique
contenant de l'azote ayant do 1 A 10 



atomes de carbone, R4 est t'hydrog~ne, un allyle ou NH2R R NH7R6], formule
dans laquelle W eat un groupe alkylene de 1 & 10 atomes de carbone, R7 est
independamment H, un alkyle ou R6 et y vaut de 1 a 6, Rs est lthydrogbne ou
un hydrocarbyle ou (I); et u vaut de 2 A 6; avec (B) au moins un acide
hydrocarbyl carboxylique ou un de ses derives ou au moins un r6actant 20
hydrocarbyl ph~nolique ou un melange de coux-ci. 8. Additif de la
revendication 7, dens lequel ledit rdactant (B) est au moins un acide
succinique substitu4 ou l'un de ses ddriv6s consistent en groupes
substituants et en groupes succiniques dans lesquels les groupes de
substitution sont ddrivds du polyalkylbne, ledit polyalkylbne stant
caract6risd par une valour 25     Mn allant de 500 a 10 000 et une valeur
de Miw/TMn de 1,0 a 4,0. 9. Additif de la revendication 8, dans lequel
1edit r6eactant (A) est d~riv4 d'au moins un hydrocarbyl dinitrile choisi
parri le cyanom6thylthiodther, le cyanoethylthiodther ou le
cyanopropylthiodther, et d'une polyamine choisle parmi la
tri~thylbnet6tramine, la difthylbnetriamine, la t6tra~thylbnepentamine, la
30     penta6thylbnehexamine, les fonds de polyamine et leurs melanges. 10.
Composition lubrifiante comprenant une quantiltd majoritaire d'une huile
de. viscosit4 de lubrification et une quantite minoritaire d'au moins un
additif tel quo d6fini dans l'une quelconque des revendications 7 a9. 35
11. Concentr6 pour formuler des fluides fonctionnels comprenant un
solvanldiluant organique sensiblement inerte normalement liquide et do 1% a
99% en poids d'au moins un additif tel quo ddfini dans l'une quelconque des
revendications 7 & 9. 4o  12. Composition combustible comprenant une
quantite majoritaire d'un combustible et une quantit6 minoritaire d'au
moins un additif tel que d6fini dens l'une quelconque des revendications 7
& 9. 13. Fluide de transmission automatique comprenant une qusntite
majoritaire d'un fluide de transmission automatique et une quantite
minoritaire d'au moins un additif tel que dMfini dans l'une quelconque des
45    revendications 7 a 9. 14. Fluide hydraulique comprenant uno quantit6
majoritaire d'un fluide hydraulique et une quantit4 minori- taire d'au
moins un additif tel quo defini dans l'une quelconque des revendications 7
a 9. so  15. Polyamine couple de la revendication 1, dans laquelle ldit
hydrocarbyl polynittile est le bis-2- cyano6thyl thio~ther et ladite
polyamine est constitute de fonds d'6thylbne polyamins. 55    


