
EP 0261 177 B1 Description This invention relates to the use of various
additives including carbamate additives in lubricating compositions. The
additives impart improved extreme pressure and anti-wear properties to
lubricating 5  compositions which are phosphorus-free or contain a very low
phosphorus concentration. Carbamate compounds derived from reactants
containing activated, ethylenically unsaturated bonds which have a number
of different utilities are known in the art. For example, U.S. Patent No.
2,067,494 discloses various dithiocarbamates which are useful for
accelerating the vulcanization of rubber. U.S. Patent No. 2,710,872
discloses dithiocarbamic acids and esters thereof which are useful as 10
intermediates in the production of pharmaceuticals, bactericides,
insecticides and anti-oxidants for lard. U.S. Patent No. 2,786,866
discloses the production of esters of dithiocarbamic acid for a variety of
uses, including rubber accelerators, insectides, fungicides, mildew
proofing agents and pharmaceuticals. In U.S. Patent No. 2,841,530, various
salts of dithiocarbamates are disclosed as being useful in the preparation
of hair waving compositions. U.S. Patent No. 2,897,152 discloses turbine
oils comprising a specific class of dithiocarbamate additives to impart
extreme pressure properties in the oil. In U.S. Patent No. 3,211,771
2-cyanovinyl dithiocarbamates are disclosed for use in pesticide composi-
tions. In U.S. Patent Nos. 3,890,363 and 3,833,496, a specific class of
dithiocarbamate compounds is 20 disclosed as useful anti-oxidant and
anti-wear additives for use in lubricating oils and greases. U.S. Patent
No. 4,130,578 discloses various (alkoxycarbonyl) alkyl esters of
dithiocarbanilic acid, which are useful as immunoregulatory agents for
treatment of organ transplant rejection and other immune diseases. U.S.
Patent No. 4,064,265 discloses dithiocarbamic acid esters useful as
anthelmintics. 25    In U.S. Patent No. 4,254,142, norbornylthio- and
dithiocarbanilic acids are disclosed as being useful as immunosuppressive
agents. U.S. Patent No. 4,161,534 discloses phenyloxyphenyl or
phenylaminophenyl substituted dithiocar- bamates which are useful as
anthelmintic agents. U.S. Patent No. 4,202,832 discloses various
thiocarbamoylthio fatty acid derivatives which are useful as 30
lipid-lowering agents. None of the foregoing disclosures, however, teach
the use of the additives of the present invention as extreme pressure and
antiwear additives for low-phosphorus containing or phosphorus-free
lubricating compositions. According to the present invention there is
provided a use of an additive (I) as an extreme pressure and 35 antiwear
additive in a low-phosphorus containing or phosphorus-free lubricating
composition comprising an oil of lubricating viscosity; at least one
substituted succinic acid or derivative thereof consisting of substituent
groups and succinic groups wherein the substituent groups are derived from
polyalkylene, said polyalkylene being characterised by a Mn value of 500 to
about 10,000 and a Mw/Mn value of 1.0 to about 



4.0; wherein said additive (I) is defined by the formula: 40 [err] 45
wherein [err] and [err] are independently alkyl of 1 to about 7 carbons,
aryl, aralkyl or together form a heteroalicyclic radical in which the ring
is completed through the nitrogen; X is O or S; a is 1 or 2; R3 and [err]
are independently H, alkyl or aryl; and 50 Z is CN, [err] 2    EP 0 261 177
B1 [err] wherein [err] is hydrogen, alkyl, or aralkyl, and wherein Y is H,
OH, [err] or [err], where [err] is alkyl, aryl or aralkyl, [err], where
[err] is alkylene of 1 to about 7 carbon atoms, and [err]   where [err] and
[err] are independently hydrogen, alkyl, cycloaliphatic, heteroalicyclic,
or together form a heteroalicyclic radical in which the ring is completed
through the nitrogen; with the proviso that when a is 1, Y is not [err]. 70
The carbamate additives (I) used in accordance with the present invention,
impart improved extreme pressure properties and anti-wear properties to
lubricating compositions. The lubricating compositions may take the form of
lubricating oils automatic transmission fluids, hydraulic fluids and
greases, comprising the carbamate additives (1). The additives (I) may be
in the form of concentrates for use in the formulation of lubricating
compositions. 15     According to another aspect of the present invention
there is provided use of an additive (I) as an extreme pressure and
antiwear additive in a low-phosphorus containing or phosphorus-free
lubricating composition comprising an oil of lubricating viscosity; wherein
said additive (I) is a reaction product of: (A) CS2,COS or a source
material therefore; (B) an amine of the formula: R'R"NH, wherein R' and R"
are the same or different and are alkyl groups 20 .  of 1 to about 7 carbon
atoms, aryl or aralkyl, or together form a heteroalicyclic radical in which
the ring is completed through the nitrogen, and (C) a reactant of the
formula: 25                      [err] wherein [err] and [err] are
independently H, alkyl, aryl, Cl or Br; R' is H, alkyl, aryl or aralkyl; x
is 0 or 1, b is 0 or 1 where x + b is 1; [err] is H, alkyl or aryl, chloro
or bromo and Z is CN, 30 [err] 35 



or 45 50    wherein [err] is H, alkyl or aralkyl, and wherein Y is H, OH,
[err] or [err] where [err] is alkyl, aryl or aralkyl, [err] where [err] is
alkylene of 1 to about 7 carbon atoms and [err] where [err] and [err] are
independently H, alkyl, cycloaliphatic, heteroalicyclic or together form a
heteroalicyclic radical in which the ring is completed through the
nitrogen; with the proviso that when x is 0, Y is not [err]. Various
preferred features and embodiments of the invention will now be described
by way of non- 55   limiting example. Additives are conventionally added to
lubricant oil compositions and greases to improve their prop- erties. In
the past, additives, such as zinc dialkyldithiophosphates, have been
formulated with lubricating oil and grease compositions to improve the
anti-wear and anti-oxidant properties of the lubricating oil or grease 3
EP 0 261 177 B1 composition. Other chemicals or additives have also been
included in the particular lubricant or grease to effect other properties,
e.g., polybutenyl succinic acids and derivatives thereof have been added to
improve the dispersancy of lubricating oils. While zinc
dialkyldithiophosphates are quite effective as anti-wear agents and
anti-oxidants, there is a need in the industry for specially formulated
lubricants and greases that contain 5  no phosphorus or only a very low
concentration of phosphorus. The Applicant has discovered that a specific
class of carbamate compounds is effective in improving extreme pressure and
anti-wear properties in lubricating oil and grease compositions where it is
desired that the lubricating oil or grease composition contains no
phosphorus or a very low concentration of phosphorus. The carbamate
additives used in the present invention are illustrated by the following
formula: 10 [err] wherein [err] and [err] are independently alkyl of 1 to
about 7 carbons, aryl, aralkyl or together form a heteroalicyclic radical
in which the ring is completed through the nitrogen; X is O or S; a is 1 or
2: [err] and [err] are independently H, alkyl or aryl; and Z is CN, 20 0 25
0         0          0 [err] or 35 40  wherein Rs is hydrogen, alkyl, or
aralkyl, and wherein Y is H, OH, [err] or [err] where [err] is alkyl, aryl
or 



aralkyl, [err], where [err] is alkylene of 1 to about 7 carbon atoms, and
[err]   where [err] and [err] are independently hydrogen, alkyl,
cycloaliphatic, heteroalicyclic, or together form a heteroalicyclic radical
in which the ring is completed through the nitrogen; with the proviso that
when a is 1, Y is not [err]. A preferred group of compounds within the
scope of the invention is defined by the above formula 45  where X is S,
[err] and [err] are independently H or alkyl, a is 2 and Z is [err] 50
wherein Y is OH, [err]     where [err] is alkylene of 1 to about 7 carbon
atoms or [err]. A most preferred group of compounds is defined by the above
formula where X is S. [err] and [err] are H or methyl, and Y is OH, [err],
wherein [err] is methyl or ethyl; [err], where [err] is alkylene of 1 to
about 4 carbon atoms and [err]   wherein [err] and [err] are H. 55     One
advantage of using the above described carbamate compounds is that they may
be prepared in a high yield, single step reaction. These compounds are
derived from an amine, carbon disulfide or carbonylsulfide or source
materials for these reactants and a reactant containing an activated,
ethylenically- unsaturated bond or an alpha-chloro or alpha-bromo
carboxylic acid or derivative thereof. These reactants 4    EP 0 261 177 B1
are charged to a reactor and stirred without heating since the reaction is
exothermic. Once the reaction reaches the temperature of the exotherm, the
reaction mixture is held at a temperature within a range of the temperature
of the exotherm to insure a complete reaction, followed by the removal of
volatiles under reduced pressure. Following this procedure, the mixture is
filtered and the final product is obtained in high 5  yield. With respect
to the different reactants that may be utilized to prepare the compounds of
the present invention, it has previously been pointed out that carbon
disulfide [err], carbonylsulfide (COS) or source materials for these
reactants may be employed. With respect to the amine reactants, secondary
amines containing alkyl groups of 1 to about 7 carbon 10 atoms, an aryl
group, aralkyl group or a heteroalicyclic group where the nitrogen of the
amine makes up the ring may be used. Specific amines which have been found
to be useful within the scope of the present invention include
dimethylamine, diethylamine, dipropylamine, dibutylamine, diamylamine,
dihexylamine and diheptylamine. Also, there may be mentioned diphenylamine,
dibenzylamine and the like. Furthermore, the non-symmetric amines such as
N-methylethylamine, N-ethylbutylamine, N-ethylamylamine and the like may 15
be found to be useful within the scope of the present invention. Likewise,
N-amylaniline and the like may be used. Among the suitable heterocyclics
are aziridines, azetidines, azolidines, pyrrolidine, pyridine, di-, and
tetra-hydropyridines, pyrroles, indoles, quinoline, morpholine, picolines,
piperidine and the like. Mixtures of 



two or more of these heterocyclic amines can be used. Typical heterocyclic
amines are the saturated 5- 20  and 6-membered heterocyclic amines. With
respect to the reactants containing an activated, ethylenically unsaturated
bond or an alpha-chloro or alpha-bromo acid, these reactants may be
illustrated by the following formula: [err] wherein [err] and [err] are
independently H, alkyl, aryl, Cl or Br; [err] is H, alkyl, aryl or aralkyl:
x is 0 or 1, b is 0 or 1 where x+b is 1; [err] is H, 30 alkyl or aryl,
chloro or bromo and Z is CN, [err] 35 0         0        0 or 45 50 wherein
[err] is H, alkyl or aralkyl, and wherein Y is H, OH, [err] or [err] where
[err] is alkyl, aryl or aralkyl, [err] OH where [err] is alkylene of 1 to
about 7 carbon atoms and [err]   where [err] and [err] are independently H,
alkyl, cycloaliphatic, heteroalicyclic or together form a heteroalicyclic
radical in which the ring is completed through the nitrogen; with the
proviso that when x is 0, Y is not [err]. As specific species encompassed
by the above Formula (11), there may be mentioned methylacrylate,
ethylacrylate, 2-ethylhexylacrylate, 2-hydroxyethylacrylate,
ethylmethacrylate, 2-hydroxyethylmethacrylate,
2-hydroxy-propylmethacrylate, 2-hydroxypropylacrylate, acrylamide,
acrylonitrile, ethylsulfonylethene, methylsulfinylethene, and the like.
Also, alpha-chloroacetic acid and alpha-bromoacetic acid and derivatives 5
EP 0 261 177 B1 thereof may be used to prepare the compounds of the present
invention. The relative amounts of the reactants, discussed above, used to
prepare the carbamate compounds of the present invention is not
particularly critical. The charge ratios to the reactor can vary over a
wide range where economics and the amount of the product desired are
controlling factors. Thus, the charge ratio of 5  the amine to the [err] or
COS reactant to the ethylenically unsaturated reactant may vary 5:1:1 to
1:5:1 to 1:1:5. As a most preferred embodiment, the charge ratios of these
reactants will be 1:1:1. The preparation of specific carbamate additives
used in accordance with the present invention are further illustrated in
the examples that follow. While these examples are presented to 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 10 the invention. It is
pointed out that in the following examples, and elsewhere in the present
specification and claims, all 



percentages, as well as all parts, are intended to express percent by
weight and parts by weight unless otherwise specified. 15  EXAMPLE I A
1-liter, 4-necked flask was fitted with a mechanical stirrer, thermometer,
addition funnel and a water cooled reflux condenser. It was charged with
116g 2-hydroxyethylacrylate and 76g [err]. Dibutylamine (129g) was added
over 3.1 hours with an exotherm to 47 C. The mixture was stirred for 2
hours. Heating 20  was continued at 45-[err] and held at this temperature
for 2.5 hours. The mixture was cooled. The mixture was vacuum stripped at
68 C at 9mm Hg (1.19x[err]Pa). No distillate was collected. The reaction
mixture was filtered through diatomaceous earth. The yield was 303g of a
clear, yellow liquid. EXAMPLE II 25 A 1-liter flask was fitted with a
mechanical stirrer, thermometer, addition funnel and a water-cooled, reflux
condenser. The flask was charged with 71g of acrylamide and 60g of 95%
ethanol. This mixture was stirred at room temperature for 3/4 hour. An
additional 40g of 95% ethanol was added to completely dissolve the
acrylamide. To the solution was added 76g of [err]. Diamylamine (157g) was
added over 1.23 30  hours. An exotherm to [err] occurred. This mixture was
heated and held at 50-[err] for 3 hours. The mixture was subsequently
vacuum stripped at [err] and 20mm Hg (2.66x[err]Pa)to yield 113g of
distillate. The residue was filtered through diatomaceous earth filter aid
with a filtrate yield of 281g of clear, yellow, viscous liquid. This
represented a 92.4% yield based on a theoretical yield of 304g. 35  EXAMPLE
III A 1-liter flask was fitted with a mechanical stirrer, thermometer, an
addition funnel and a Dry ice/isopropanol condenser. The flask was charged
with 157g of diamylamine. [err](76g) was added while stirring the mixture.
This addition produced an exotherm to approximately [err] in approximately
50 40  minutes. To the flask were added 50g of toluene after which 56g of
acrolein were added at 25 C over 314 hour. This addition produced an
exotherm to 45 C. The mixture was stirred and allowed to cool to room
temperature for 6 hours. This mixture was then stirred for another 4-1/2
hours at [err] and allowed to stand overnight. The mixture was then vacuum
stripped at [err] and 8mm Hg (1.06x103Pa) to give 64g of distillate. The
residue was filtered through diatomaceous earth filter aid to give 240g of
filtrate, which was a 45  clear, viscous red liquid. This represented an
83% yield based on 289g theoretical. EXAMPLE IV A 1-liter flask was fitted
with a mechanical stirrer, thermometer, addition funnel and a water-cooled,
50  reflux condenser. The flask was charged with 172g of methylacrylate and
156g of [err]. This mixture was stirred at room temperature and 146g of
diethylamine were added over 2-3/4 hours, producing an exotherm to 62 C.
The mixture was then held at [err] for 2-1/2 hours and then allowed to cool
while standing overnight. The reaction mixture was then stirred and heated
to approximately 55 C and held at that temperature for 2 hours. The mixture
was then vacuum stripped at 73 C at 9mm Hg (1.19x[err]Pa). The 55  residue
was then filtered through diatomaceous earth filter aid to give 447g of a
clear, brown filtrate. This represented a 95.1% yield based on a
theoretical yield of 470g. 



EXAMPLE V 6    EP 0261 177 B1 A 1-liter flask was fitted with a mechanical
stirrer, thermometer, addition funnel and a water-cooled, reflux condenser.
The flask was charged with 86 grams of methylacrylate and 76g CS2. This
mixture was stirred at room temperature and 129g of dibutylamine were
added. This addition took place over 2.17 hours and produced an exotherm to
[err]. The mixture was then heated and held at [err] for 4 hours. The 5
mixture was then vacuum stripped to [err] at 8mm Hg (1.06x 103Pa). The
residue was then filtered through diatomaceous earth filter aid to give
274g of a clear, yellow filtrate. EXAMPLE VI 10     A 1-liter flask was
fitted with a mechanical stirrer, thermometer, addition funnel and a
water-cooled, reflux condenser. The flask was charged with 116 grams of
2-hydroxyethylacrylate and 76 grams CS2. This mixture was stirred at room
temperature and 157g of diamylamine were added over 1.3 hours. This
addition produced an exotherm to [err]. The mixture was allowed to cool for
0.75 hour and stand overnight. The mixture was then heated and stirred to
approximately 60-65 C for 2 hours. The mixture was then vacuum 15  stripped
at [err] at 10mm Hg (1.33x[err]Pa). A trace of distillate was collected.
The residue was then filtered through 10g of diatomaceous earth to give
332g of a clear, yellow filtrate. Additives of formula (I). including the
carbamate additives as illustrated in the above examples, have been found
to be useful extreme pressure agents and anti-wear agents in preparing
lubricating composi- tions of low phosphorus content or no phosphorus
content. The additives may, for example, find use as 20 additives for
functional fluids such as automatic transmission fluids and hydraulic
fluids. The additives (I) may be formulated with a lubricating oil or an
automatic transmission fluid or the like by the direct blending of the
composition with the particular oil or functional fluid to be formulated.
The lubricating oil or other functional fluid may also be formulated with
the additives (I) in the form of a concentrate. Such a concentrate may be
prepared by adding 1% to about 99% by weight of at least 1 25 carbamate
additive (I) to a substantially inert, normally liquid organic diluent or
solvent such as benzene, toluene, xylene, petroleum naphtha, mineral oil,
ethyleneglycolmono-methylether or the like. The amount of the carbamate
additives formulated with a particular lubricant may vary over a wide range
and must be an amount to effectively impart extreme pressure and anti-wear
properties in the lubricant. As a preferred amount, the additive may range
from 0.01 weight percent to about 10 weight 30 percent of the formulated
lubricant. In a most preferred embodiment, the amount may range from about
0.1 weight percent to about 5 weight percent of the formulated lubricant.
The additives (I) formulated with the particular functional fluid may
contain other additives and chemicals such as dispersants, antioxidants,
and the like. Such other additives and chemistries include, for example,
detergents and dispersants of the ash-producing or ashless type, corrosion-
and oxidation- 



35   inhibiting agents, pour point depressing agents, auxiliary extreme
pressure agents, color stabilizers and anti- foam agents. These other
additives and chemistries are fully described and disclosed in U.S. Patent
No. 3,541,012; U.S. Patent No. 3,697,428; and U.S. Patent No. 4,234,435. A
preferred dispersant according to the present invention is at least one
substituted succinic acid or derivative thereof consisting of substituent
groups and succinic groups wherein the substituent groups are 40  derived
from polyalkylene, said polyalkylene being characterised by a Mn value of
500 to about 10,000 and a Mw/Mn value of 1.0 to about 4.0. It has also been
found that the additive compounds are useful in formulating various grease
composi- tions. The carbamate additives are useful in both mineral and
synthetic lubricating oils and greases. Synthetic oils include polyolefin
oils (e.g., polybutene oil, decene oligomer, and the like), synthetic
esters 45 (e.g., dinonyl sebacate, trioctanoic acid ester of
trimethyolpropane, and the like), polyglycol oils, and the like. Greases
are made from these oils by adding a thickening agent such as sodium,
calcium, lithium, or aluminum salts of fatty acids such as stearic acid.
The oils and greases of the present invention are prepared by blending an
amount of the carbamate additive sufficient to impart extreme pressure
properties and anti-wear properties into the oil or grease. A useful
concentration may range from about 0.1 to about 5 50 weight percent. To
further illustrate various functional fluid compositions, specifically
lubricant compositions, comprising the additives (I) 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. All parts and
percentages are by weight. 55     Typical compositions according to this
invention are listed in the following table. 7    EP0261 177B1 [err] 50 55
8    EP 0 261 177 B1 [err] 15 50 55 



9    EP 0 261 177 B1 5
[err] 25 50 55 10    EP 0 261 177 B1 5 [err] 0 50 The products of the
various examples, contained in a fully formulated lubricating composition
as is described in Table I, were then tested with regard to a Timken "OK"
load test as well as a contact pressure test in accordance with ASTM D 2782
with the exception that in the "OK" load test the following procedural
differences were made: 55    1. Test cup and block surfaces are merely
"wetted" with test lubricant (approximately 5 drops on block). No test
sample is recirculated over the surfaces during the test. 2. Test duration
is 5 minutes under load. 3. This procedure is run as an "OK" Load test,
determining "OK" Load as in ASTM Test D 2782 except    EP 0 261 177 B1
utilizing the following load increments: a. "OK" Load [err] 9kg (20 lbs).:
Determine "OK" Load to the nearest 0.5 kg (1 lb). b. "OK" Load > 9 kg (20
lbs).: Determine "OK" Load using standard load increments as described in
ASTM Test D 2782. 5 TABLE II TIMKEN EVALUATION OF VARIOUS COMPOSITIONS 10
Example      Percent By   OK Load, kg (lbs)   Contact Pressure, MPa (psi) 



Weight No Additive                    5.5 (12)           39.87 (5,783) 2
1              7 (15)            58.26 (8,450) 4            2
7.5 (17)           54.13 (7,850) 15                  5            2
11.5 (25)           76.02(11,025) 5            1             7.5 (17)
47.58 (6,900) 6            2              9 (20)            69.98(10,150) 6
1              9 (20)            53.78 (7,800) Claims 1. Use of an additive
(I) as an extreme pressure and antiwear additive in a low-phosphorus
containing or 25     phosphorus-free lubricating composition comprising an
oil of lubricating viscosity; at least one substi- tuted succinic acid or
derivative thereof consisting of substituent groups and succinic groups
wherein the substituent groups are derived from polyalkylene, said
polyalkylene being characterised by a Mn value of 500 to about 10,000 and a
Mw/Mn value of 1.0 to about 4.0; wherein said additive (I) is defined by
the formula: 30 [err] 35 wherein [err] and [err] are independently alkyl of
1 to about 7 carbons, aryl, aralkyl or together form a heteroalicyclic
radical in which the ring is completed through the nitrogen; X is O or S; a
is 1 or 2; [err] and [err] are independently H, alkyl or aryl; and Z is CN,
40 [err] wherein [err] is hydrogen, alkyl, or aralkyl, and wherein Y is H,
OH, [err] or [err] where [err] is alkyl, aryl or 55     aralkyl, [err]
where [err] is alkylene of 1 to about 7 carbon atoms, or [err] where [err]
and [err] are independently hydrogen, alkyl, cycloaliphatic,
heteroalicyclic, or together form a heteroalicyclic radical in which the
ring is completed through the nitrogen; with the proviso that when a is 1,
Y is not [err] 12    EP 0 261 177 B1 utilizing the following load
increments: a. "OK" Load [err] 9kg (20 lbs).: Determine "OK" Load to the
nearest 0.5 kg (1 lb). b. "OK" Load > 9 kg (20 lbs).: Determine "OK" Load
using standard load increments as described in ASTM Test D 2782. 5 



TABLE II TIMKEN EVALUATION OF VARIOUS COMPOSITIONS 10               Example
Percent By   OK Load, kg (Ibs)   Contact Pressure, MPa (psi) Weight No
Additive                    5.5 (12)           39.87 (5,783) 2            1
7 (15)            58.26 (8,450) 15                     4             2
7.5 (17)            54.13 (7,850) 5            2            11.5 (25)
76.02(11,025) 5            1             7.5 (17)           47.58 (6,900) 6
2              9 (20)            69.98(10,150) 6            1
9 (20)            53.78 (7,800) 20 Claims 1. Use.of an additive (I) as an
extreme pressure and antiwear additive in a low-phosphorus containing or 25
phosphorus-free lubricating composition comprising an oil of lubricating
viscosity; at least one substi- tuted succinic acid or derivative thereof
consisting of substituent groups and succinic groups wherein the
substituent groups are derived from polyalkylene, said polyalkylene being
characterised by a Mn value of 500 to about 10,000 and a Mw/Mn value of 1.0
to about 4.0; wherein said additive (I) is defined by the formula: 30 [err]
35 wherein [err] and [err] are independently alkyl of 1 to about 7 carbons,
aryl, aralkyl or together form a heteroalicyclic radical in which the ring
is completed through the nitrogen; X is O or S; a is 1 or 2; R3 and [err]
are independently H, alkyl or aryl; and Z is CN, 40 0        0         0
0 45                                         [err] or 50 wherein Rs is
hydrogen, alkyl, or aralkyl, and wherein Y is H, OH, [err] or  [err] where
[err] is alkyl, aryl or 55     aralkyl, [err] where [err] is alkylene of 1
to about 7 carbon atoms, or [err]   where [err] and [err] are independently
hydrogen, alkyl, cycloaliphatic, heteroalicyclic, or together form a
heteroalicyclic radical in which the ring is completed through the
nitrogen; with the proviso that when a is 1, Y is not OR6. 12   



EP 0 261 177 B1 2. Use according to claim 1, wherein X is S, [err] and
[err] are independently H or alkyl, a is 2 and Z is [err] wherein Y is OH,
[err]     where R7 is alkylene of 1 to about 7 carbon atoms or [err] . 10
3. Use according to claim 2, wherein R3 and R4 are independently H or
methyl, and Y is OH, [err] wherein [err] is methyl or ethyl; [err] where
[err] is alkylene of 1 to about 4 carbon atoms or [err] wherein [err] and
[err] are H. 4. Use according to any preceding claim wherein the
lubricating composition includes a dispersant. 15 5. Use according to claim
4 wherein the dispersant comprises at least one substituted succinic acid
or derivative thereof consisting of substituent groups and succinic groups
wherein the substituent groups are derived from polyalkylene, said
polyalkylene being characterised by a Mn value of 500 to about 10,000 and a
Mw/Mn value of 1.0 to about 4.0. 20 6. Use according to any preceding claim
wherein the additive (I) is in the form of a concentrate comprising: a
normally liquid, substantially inert organic solvent/diluent; and from
about 1% to about 99% by weight of the additive (I). 25  7. Use according
to any preceding claim- wherein the lubricating composition is a
lubricating oil, grease, automatic transmission fluid or hydraulic fluid.
8. Use of an additive (I) as an extreme pressure and antiwear additive in a
low-phosphorus containing or phosphorus-free lubricating composition
comprising an oil of lubricating viscosity; wherein said additive 30
(I) is a reaction product of: (A) [err] COS or a source material therefor;
(B) an amine of the formula: R'R"NH, wherein R' and R" are the same or
different and are alkyl groups of 1 to about 7 carbon atoms, aryl or
aralkyl, or together form a heteroalicyclic radical in which the ring is
completed through the nitrogen, and 35        (C) a reactant of the
formula: [err] 40 wherein [err]  and [err] are independently H, alkyl,
aryl, Cl or Br; R' is H, alkyl, aryl or aralkyl; x is 0 or 1, b is 0 or 1
where x+b is 1; [err] is H, alkyl or aryl, chloro or bromo and Z is CN, 45
[err] 50 0         0        0 or 



13    EP 0 261 177 B1 [err] 5 wherein [err] is H, alkyl or aralkyl, and
wherein Y is H, OH, [err] or [err] where [err] is alkyl, aryl or aralkyl,
[err] where [err] is alkylene of 1 to about 7 carbon atoms and [err]
where [err] and [err] are independently H, alkyl, cycloaliphatic,
heteroalicyclic or together form a heteroalicyclic radical in which the
ring is completed through the nitrogen; with the proviso that when x is 0,
Y is not [err]. 10 9. Use according to claim 8 wherein the lubricating
composition is a lubricating oil, grease, automatic transmission fluid or
hydraulic fluid. Patentansprliche 1. Verwendung eines Additivs (I) als
Extremdruck- und Antiverschleijadditiv in einem phosphorarmen oder
phosphorfreien Schmiermittel, umfassend ein 6l mit Schmierviskositat;
mindestens eine substituierte Bernsteinsdure oder 'ein Derivat davon,
bestehend aus Substituenten- und Bernsteinsauregruppen, wobel die
Substituentengruppen abgeleitet sind von einem Polyalkylen und das
Polyalkylen gekenn- 20     zeichnet ist-durch einen Mn-Wert von 500 bis
etwa 10 000 und einen 1M1w/TQln-Wert von 1,0 bis etwa 4,0; wobei das
Additiv (I) definiert ist durch die Formel: x. 25     :                 .
I RiR2NC S(CR3R4) aZ                                    (I) in der R1 und
R2 unabhangig voneinander Alkylreste mit 1 bis etwa 7 Kohlenstoffatomen,
Aryl- oder 3o     Aralkylreste bedeuten oder zusammengenommen einen
heteroalicyclischen Rest darstellen, in dem der Ring durch das
Stickstoffatom vervollstandigt wird; X ein Sauerstoff- oder Schwefelatom
bedeutet; a 1 oder 2 lst, R3 und R4 unabh~ngig voneinander
Wasserstoffatome, Alkyl- oder Arylreste bedeuten; und Z eine der Gruppen
CN, 35 S-R5,       S-OR5       S-R5,    S-OR5 II          H 00 oder 45 0
C-Y 



50 bedeutet, in denen R5 ein Wasserstoffatom, einen Alkyl- oder Aralkylrest
bedeutet und in denen Y ein Wasserstoffatom, eine Hydroxylgruppe, den Rest
Rs oder ORG, wobei Rs einen Alkyl-, Aryl- oder Aralkylrest darstellt, oder
den Rest OR7-OH, wobei R7 einen Alkylenrest mit 1 bis etwa 7 Kohlenstoff-
atomen darstellt oder den Rest NRNR9 bedeutet, wobei Rs und Rs unabhangig
voneinander Wasser- 55     stoffatome, Alkylreste, cycloaliphatische Reste
oder heteroalicyclische Reste bedeuten oder zusam- mengenommen einen
heteroalicyclischen Rest darstellen, in dem der Ring durch das
Stickstoffatom vervollstandigt wird; mit der Malgabe, daB falls a 1 ist, Y
nicht ORs sein darf. 14    EP O 261 177 Bi                    c  e   M 1 l
11 kx1   2. Verwendung nach Anspruch 1, wobei X ein Schwefelatom bedeutet,
R3 und R4 unabhangig voneinan- der Wasserstoffatome oder Alkylreste sind, a
2 ist und Z die Gruppe 0 5 C-Y bedeutet, wobei Y eine Hydroxylgruppe, den
Rest R6, ORr, oder 0R7-QH, wobei R7 einen Alkylenrest 10     mit 1 bis etwa
7 Kohlenstoffatomen darstellt, oder den Rest NRs As bedeutet. 3. Verwendung
nach Anspruch 2, wobei R3 und R4 unabhangig voneinander Wasserstoffatome
oder Methylgruprpen bedeuten und Y eine Hydroxylgruppe, den Rest ORs, wobel
Ag eine Methyl- oder Ethylgruppe darstelit, den Rest OR7 0H, wobei R7 einen
Alkylenrest mit 1 bis etwa 4 Kohlenstoffatomen is     bedeutet, oder den
Rest NR8 Rs bedeutet, wobei Rs und A9 Wasserstoffatome sind. 4. Verwendung
nach einem vorangehenden Anspruch, wobei das Schmiermittel ein Dispersant
einschlie&t. 5. Verwendung nach Anspruch 4, wobei der.Dispersant mindestens
eine substituierte Bernsteinsaure oder 20     ein Derivat davon, bestehend
aus Substituenten- und Bernsteinsauregruppen; umfaflt, wobel die
Substituentengruppen abgeleitet sind von einemr Polyalkylen, und das
Polyalkylen gdkennzeichnet ist durch elnen Mn-Wert von 500 bis etwa 1 a.000
und elnen Ww/Mi-Wert von 1,0 bis etwa 4,0. 6. Verwendung nach elnem
vorangehenden Anspruch, wobel das Additiv (I) als Konzentrat vorliegt, 25
umfassend    ein   normalerweise   flissiges,  im    wesentlichen
inertes,   organisches L6sungsmittelNerdlinnungsmittel und etwa 1 bis etwa
99 Gew.-% des Additivs (I). 7. Verwendung nach einem vorangehenden
Anspruch, wobei das Schmiermittel ein Schmierol, Schmier- fett, elne
Automatikgetriebefltssigkeit oder Hydraulikfltssigkeit ist. 30 8
Verwendung eines Additiv (I) als Extremdruck- und Antiverschleilmittel in
einem phosphorarmen oder phosphorfreien Schmiermittel, umfassend ein 5I mit
Schmierviskositat; wobel das Additiv (I) ein Umsetzungsprodukt ist aus: 



(A) CS2, COS oder ein Ausgangsmaterial daffir, 35       (B) einem Amin der
Formel R'R"NH, wobei R' und R" gleich oder verschieden sind und Alkylreste
mit 1 bis etwa 7 Kohlenstoffatomen, Aryl- oder Aralkylreste bedeuten oder
zusammengenommen elnen heteroalicyclischen Rest darstellen, in dem der Ring
durch das Stickstoffatom vervollstandigt ist und (C) einem Reaktanten der
Formel: 40 (CRioRii(CR')X  (R'3)b)Z                      (II) 45 in der RA0
und RA1 unabhangig voneinander Wasserstoffatome, Alkyl- oder Arylreste oder
Chlor- oder Bromatome bedeuten; R' ein Wasserstoffatom, einen Alkyl-, Aryl-
oder Aralkylrest darstelit, x 0 oder 1 ist, b 0 oder 1 ist, wobei x + b 1
ist; R'3 ein Wasserstoffatom, einen Alkyl- oder Arylrest oder ein Chlor-
oder Bromatom darstellt und Z eine der Gruppen 50        CN, 0          0
0           0 55                              S-R5,      S-OR5    S-R5,
S-OR5 0          0 15    EP 0 261 177 Bi                 1111111 1 HE11111
liii  li 11111 oder 0 C-Y bedeutet, in denen Rs ein Wasserstoffatom, einen
Alkyl- oder Aralkylrest bedeutet, und in denen Y 10        ein
Wasserstoffatom, eine Hydroxylgruppe, den Rest Rs oder ORs, wobei Rr einen
Alkyl-, Aryl- oder Aralkylrest darstellt, oder den Rest OR7-OH, wobei R7
einen Alkylenrest mit 1 bis etwa 7 Kohlen- stoffatomen darstelit, oder den
Rest NRaRs bedeutet, wobei RF und Rs unabhangig voneinander
Wasserstoffatome, Alkylreste, cycloaliphatische Reste oder
heteroalicyclische Reste bedeuten oder zusammengenommen einen
heteroalicyclischen Rest darstellen, in dem der Ring durch das Stick-
stoffatom vervollstandigt wird; mit der Malgabe, daB falls x 0 ist, Y nicht
ORN sein darf. 9. Verwendung nach Anspruch 8, wobei das Schmiermittel ein
Schmier6l, Schmierfett. eine Automatikge- triebeflissigkeit oder
HydraulikflUssigkeit ist. 20  Revendications 1. Utilisation d'un additif
(I) comme additif de pression extreme et anti-usure dans une composition
lubrifiante renfermant une faible teneur en phosphore ou exempte de
phosphore, comportant une huile de viscosit6 lubrifiante; au moins un acide
succinique substitue ou un de ses- doivs comportant des 



25     groupes substituants et des groupes succiniques, les groupes
substituants eitnt d6riv6s du polyalkyle- ne, ledit polyalkylene 6tant
caract6rise par une valeur Mn de 500 A environ 10 000 et un rapport Mw/Mn
de 1,0 a environ 4,0; ledit additif (I) etant defini par la formule x 30
// RiR2NC-S(CR3R4)aZ                       (I) dans laquelle R1 et R2
repr~sentent ind6pendamment un radical alkyle de 1 a environ 7 carbones. un
35     radical aryle, un radical aralkyle ou forment conjointement un
radical het6roalicyclique dans lequel le cycle est complete par l'azote; X
est 0 ou S; a est 1 ou 2; R3 et R4 representent independamment H. un
radical alkyle ou aryle; et Z est CN, 40                              0
0 II        If  *       11         UI S-R5,   S-OR5,   S-R51   S-OR5 0
0 45 ou 0 50                                                1 50
~~~~~~~~C-Y. oui Rs est de l'hydrogene, un radical alkyle ou aralkyle, et
ob Y est H, OH, R6 ou OR-6, obI Re est un radical 55     alkyle, aryle ou
aralkyle, 0R7-OH, oO R7 est un radical alcylene de 1 a environ 7 atomes de
carbone, ou NRa1R9 ob R8 et Rs representent independamment de l'hydrogene,
un radical alkyle, cycloaliphati- que, het6roalicyclique, ou forment
conjointement un radical heteroalicyclique dans lequel le cycle est
compl6t6 par l'azote; sous la condition que lorsque a est 1, Y n'est pas
ORN. 16    EP 0 261 177 B1                    C   L  M   S 2. Utilisation
selon la revendication 1, dans laquelle X est S. R3 et R4 representent
ind6pendamment H ou un radical alkyle, a est 2 et z est CO-Y ou Y est OH,
Rs, OR6, 0R7-OH, ob R7 est un radical alcylbne de 1 a environ 7 atomes de
carbone ou NRs R9. 5  3. Utilisation selon la revendication 2, dans
laquelle R3 et R4 representent independamment de l'hydrogb- ne ou un
radical m6thyle, et Y est OH, ORr, ou Rs est un radical m6thyle ou 6thyle;
0OR7-OH, ou R7 est un radical alcylbne de 1 a environ 4 atomes de carbone
ou bien NN Rs ob R8 et R9 representent de l'hydrogbne. 



0o 4. Utilisation selon l'une des revendications pr6c6dentes, dans laquelle
la composition lubrifiante comporte un agent dispersant. 5. Utilisation
selon la revendication 4, dans laquelle l'agent dispersant comporte au
moins un acide succinique substitue ou un derive de celul-ci comportant des
groupes substituants et des groupes _vt15    succiniques dans lesquels les
groupes substituants sont d6riv6s du polyalcylbne, ledit polyalcylbne etant
caracteris6 par une valour Mn de 500 a environ 10.000 et un rapport Mw/Mn
de 1,0 a environ 4,0. 6. Utilisation selon l'une des revendications
pr6c6dentes, dans laquelle l'additif (I) est sous la forme d'un concentre
comportant: un agent solvant/diluant organique pratiquement inerte et
liquide sous les 20     conditions normales; et d'environ 1% a environ 99%
en poids de l'additif (I). 7. Utilisation selon l'une des revendications
pr6c6dentes dans laquelle la composition lubriflante est une huile
lubriflante, une graisse, un fluide pour transmission automatique ou un
fluide hydraulique. 25  8. Utilisation d'un- additif 2(1) comine. additif
de pression extreme et anti-usure dans une composition lubrifiante
ronforinant une faible teneur en phosphore ou exempte de phosphore,
comportant une huile de viscosite lubrifiante; dans laquelle ledit additif
(1) est un produit de la reaction de (A) CS2, COS ou une matibre premibre
permettant de les obtenir; (B) une amine de formule R'R"NH, dans laquelle
R' et R" sont identiques ou diflerents et 30       repr6sentent des groupes
alkyle de 1 a environ 7 atomes de carbone, un radical aryle ou aralkyle, ou
forment conjointement un radical h6teroalicyclique dans lequel le cycle est
complet6 par l'azote, (C) un reactif de la formule: 35 (CR10Rl1(CR')X(R
3)b)Z                      (II3 dans laquelle Rio et R1I representent
independamment H, un radical alkyle, un radical aryle, Cl ou 40       Br;
R' est H, un radical alkyle, un radical aryle ou aralkyle; x est 0 ou 1, b
est 0 ou 1, x + b 6tant 1; R'3 est H, un radical alkyle ou aryle, du chlore
ou du brome et Z est CN, 0    0           0               0 45
S-R5s ,   S-OR5,   S-RS,   S-OR5, 0         0 ou oU~~~~~~~ 80 0 Ii C-Y 55
ob Rs est H, un radical ou aralkyle, et ob Y est H, OH, Rr ou O1R6 ob R-6
est un radical alkyle, aryle ou aralkyle, O R7-OH ou R7 est un alcylbne de
1 a environ 7 atomes de carbonp et NR8R9 oO RN et Rs repr6sentent
independamment H, un radical alkyle, cycloaliphatique, h6t6roalicyclique ou
forment 17 



l I!IiIIJ 1111111 1111 HIll) II fIll EP 0261 177B1
c   L   M   S * conjointement un radical het6ro-alicyclique dans lequel le
cycle est complet6 par l'azote; sous la condition que, lorsque x est 0, Y
n'est pas OR6. 9. Utilisation selon la revendication 8, dans laquelle la
composition lubrifiante est une huile lubrifiante, une 5      graisse, un
fluide pour transmission automatique ou un fluide hydraulique. 10 20 25 30
35 40 45 50 55 18    


