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Description

[0001] The present invention relates to a rubber composition which has improved heat aging resistance.
[0002] Heat aging of rubber is caused according to an auto-oxidation mechanism of polymers which is generally
known, and therefore it is effective for preventing heat aging to inactivate peroxy radicals produced in this course.
[0003] In general, diphenyldiamine based compounds and hindered phenol based compounds have so far been used
as an antioxidant. These compounds give "H" in ">NH" and "-OH" to peroxy radicals produced in the course of auto-ox-
idative degradation to inactivate them, and the compounds themselves change to stable compounds through more stable
radicals. Thus, widely known is a method in which peroxy radicals are inactivated to terminate a radical chain reaction
to thereby prevent aging.
[0004] Both the conventional diphenyldiamine based antioxidants and hindered phenol based antioxidants described
above have an aging preventing action. In general, as the blending amount thereof is increased, an aging preventing
effect increases correspondingly where the blending amount is small, but when they are used in a large amount, further
increment in the effect becomes gradually small. The effect is even reduced due to bloom in certain cases and therefore
there occurs the problem that the optimum use amount has to be set.
[0005] Further, a rubber composition using a diphenylamine based antioxidant has a large change rate in elastic
modulus before and after degradation, and the rubber composition is notably hardened and reduced in its physical
properties in certain cases depending on the blending recipe of the rubber composition and the conditions of degradation.
[0006] In view of the problems of the conventional techniques described above, an object of the present invention is
to solve such problems and to provide a rubber composition which has improved heat aging resistance without causing
a reduction in physical properties.
[0007] Attention is also drawn to the disclosure of EP-A-0909788 of the present applicants.
[0008] Intensive researches conducted by the present inventors in order to solve the problems of the conventional
technique described above have resulted in successfully obtaining a rubber composition meeting the object described
above by blending a specific amount of a specific compound (A) with a rubber component comprising at least one
selected from the group consisting of natural rubber and synthetic rubbers, and thus the invention has been completed.
[0009] That is, the rubber composition of the present invention relates to a rubber composition comprising 100 parts
by weight of a rubber component comprising at least one selected from the group consisting of natural rubber and
synthetic rubbers and 0.05 to 20 parts by weight of at least one selected from compounds (A) represented by the following
Formulae (II) and (III):
[0010] In a first aspect of the invention, the compound (A) is represented by the following Formula (II):

wherein B1 and B2 each represent

a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be the
same or different.
[0011] The compound represented by Formula (II) is preferably N’-(N-benzoylamidino)benzoic acid hydrazide.
[0012] In a second aspect of the invention, the compound (A) is represented by the following Formula (III):
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wherein B1 and B2 each represent

a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be the
same or different.
[0013] The compound represented by Formula (III) is preferably N-amidinobenzamide.
[0014] The rubber composition of the invention may suitably further comprise an antioxidant, wherein the antioxidant
is at least one selected from the group consisting of antioxidants of a naphthylamine base, a p-phenylenediamine base,
a hydroquinone derivative, a monophenol base, a bisphenol base, a trisphenol base, a polyphenol base, a diphenylamine
base, a quinoline base, a thiobisphenol base and a hindered phenol base.
[0015] The antioxidant described above is preferably at least one selected from the group consisting of antioxidants
of a p-phenylenediamine base and a diphenylamine base.
[0016] An amount of the antioxidant described above is preferably 0.1 to 5.0 parts by weight per 100 parts by weight
of the rubber component.
[0017] A rubber composition which is better in heat aging resistance is provided by using at least one selected from
the compounds (A) represented by Formulae (II) and (III) in combination with an antioxidant.
[0018] The present invention shall be explained below in detail.
[0019] The rubber composition of the present invention is characterized by comprising 100 parts by weight of a rubber
component comprising at least one selected from the group consisting of natural rubber and synthetic rubbers and 0.05
to 20 parts by weight of at least one selected from the compounds (A) represented by the Formulae (II) and (III).
[0020] The groups comprising B1 or B2 may include a group having at least one substituent containing a sulfur atom,
a nitrogen atom and an oxygen atom.
[0021] The compound (A) represented by Formulae (II) and (III) used in the present invention is used as a heat aging
preventive. Although the action mechanism thereof is not sufficiently clear, it is considered that ">NH" is contained in
the structure thereof as is the case with conventional diphenylamine base antioxidants and therefore gives a proton to
peroxy radicals produced in the course of an auto-oxidation of the rubber composition to stabilize, whereby the aging
preventing action is displayed (this point shall further be explained in examples described later).
[0022] The compound (A) represented by Formula (I) includes, for example, various compounds shown in the following
items (1) and (2).

(1) When A1 is R-NH- and A2 is R-X-NH-, included are, for example, N-amidinobenzamide, N-amidinoacetoamide,
N’-(N-phenylamidino)benzamide, N-(N-phenylamidino)acetoamide, N’-(N-phenylamidino)stearamide, N’-(N-meth-
ylamidmo)benzamide and biguanide, being compounds of Formula (III).
(2) When A1 is R-X-NH- and A2 is R-X-NH-NH-, included are, for example, N’-(N-benzoylamidino)benzoic acid
hydrazide, N’-(N-octanoylamidino)octanoic acid hydrazide, N’-(N-acetylamidino)benzoic acid hydrazide, N’-(N-ben-
zoylamidino)propionic acid hydrazide, N’-(N-benzoylamidino)octanoic acid hydrazide and N’-(N-benzoylamidi-
no)stearic acid hydrazide, being compounds of Formula (II).

[0023] In the various compounds of the items (1) and (2) described above, those in which structural double bond
isomers are present shall not be restricted only to one isomer.
[0024] These compounds (A) can be used alone or in a mixture of two or more kinds thereof.
[0025] The compound (A) used in the present invention is a compound represented by the following Formula (II) or (III):

wherein B1 and B2 each represent
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a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be the
same or different;

wherein B1 and B2 each represent

a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be the
same or different.
[0026] To be specific, the compound (A) is preferably N’-(N-benzoylamidino)benzoic acid hydrazide in Formula (II)
and N-amidinobenzamide in Formula (III). In these cases, better heat aging preventive action is displayed.
[0027] These compounds (A) can be relatively easily synthesized by reacting readily available raw materials such as
ketones, amines, nitriles, hydrazines, hydrazides, guanidines, aminoguanidines and iminoethers with each other, or
reacting these compounds with suitable reactants. The specific synthetic examples shall further be explained in examples.
[0028] The content of the compounds (A) represented by Formula (I) described above used in the present invention
is 0.05 to 20 parts by weight, preferably 0.1 to 5.0 parts by weight and more preferably 0.5 to 3.0 parts by weight per
100 parts by weight of the rubber component.
[0029] If the amount of the compound (A) described above falls in a range of 0.05 to 20 parts by weight, the intended
heat aging preventing effect is exhibited without bringing about a reduction in the other physical properties and a rise in
the cost.
[0030] In the present invention, at least one of the various compounds described above is preferably used in combi-
nation with an antioxidant which is conventionally used in the rubber industry, whereby better heat aging preventing
action is displayed.
[0031] It has so far been known that when two or more kinds of antioxidants are used in combination, a synergistic
effect is exhibited depending on the combination of the antioxidants used, and it is widely known that the kind of this
synergistic effect includes homosynergism which takes place when two or more kinds of antioxidants themselves of a
peroxy radical scavenger type are used in combination, and heterosynegism which takes place when antioxidants having
different action mechanisms are used in combination, for example when antioxidants of a peroxy radical scavenger type
are combined with antioxidants of a peroxide decomposer type. In the present invention, various kinds of the preceding
compounds (A) are, as described above, antioxidants of a peroxy radical scavenger type, and when they are used in
combination with other conventional antioxidants of a peroxy radical scavenger type such as a diphenyldiamine base
and a hindered phenol base, the former homosynergism is revealed. As a result, the specific effect is displayed that a
larger effect is obtained with a smaller amount in the case of using the compound (A) in combination with the conventional
antioxidants of a diphenyldiamine base and a hindered phenol base rather than in the case of using the conventional
antioxidants alone in a r large amount.
[0032] A rubber composition using a compound (A) deteriorates less in the elastic modulus before and after degradation
than a rubber composition blending a diphenyldiamine based antioxidant.
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[0033] The antioxidants used in combination are preferably a naphthylamine base, a p-phenylenediamine base, a
hydroquinone derivative, a monophenol base, a bisphenol base, a trisphenol base, a polyphenol base, a diphenylamine
base, a quinoline base, a thiobisphenol base and a hindered phenol base. Among them, amine based antioxidants of
a p-phenylenediamine base and a diphenylamine base are preferred in terms of the better aging preventing effect
obtained.
[0034] The antioxidants of a p-phenylenediamine base include, for example, N,N’-diphenyl-p-phenylenediamine, N-iso-
propyl-N’-phenyl-p-phenylenediamine, N,N’-di-2-naphthyl-p-phenylenediamine, N-cyclohexyl-N’-phenyl-p-phenylene-
diamine, N-phenyl-N’-(3-methacryloyloxy-2-hydroxypropyl) -p-phenylenediamine, N,N’-bis(1-methyl-heptyl)-p-phe-
nylenediamine, N,N’-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N’-bis(1-ethyl-3-methylpentyl)-p-phenylenedi-
amine and N-(1,3-dimethylbutyl)-N’-phenyl-p-phenylenediamine. Among them, N-(1,3-dimethylbutyl)-N’-phenyl-p-phe-
nylenediamine is most preferred in terms of the better aging preventing effect.
[0035] The antioxidants of a diphenylamine base include, for example, 4,4’-(α-methylbenzyl)diphenylamine,
4,4’-(α,α-dimethylbenzyl)diphenylamine, p-(p-toluene-sulfonylamide)diphenylamine and 4,4’-dioctyldiphenylamine.
Among them, 4,4’-(α-methylbenzyl)diphenylamine is most preferred in terms of the better aging preventing effect.
[0036] The antioxidants used in combination with the compound (A) represented by Formulae (II) and (III) described
above can be used alone or in combination of two or more kinds thereof, and they are preferably used in a range of 0.1
to 5.0 parts by weight more preferably 0.2 to 3.0 parts by weight per 100 parts by weight of the rubber component.
[0037] When the content of the compound described above falls in a range of 0.1 to 5.0 parts by weight, better aging
preventing effect is exhibited without causing bloom on the surface of a rubber article and a reduction in other physical
properties.
[0038] The rubber component used in the present invention is natural rubber and/or synthetic rubbers. The synthetic
rubbers include, for example, cis-1,4-polyisoprene, styrene-butadiene copolymers, 1,4-polybutadiene, ethylene-propyl-
ene-diene copolymers, polychloroprene, halogenated butyl rubber and acrylonitrile-butadiene rubber. At least one of
them can be used, and natural rubber or diene base synthetic rubber is preferably used.
[0039] In the present invention, there may be suitably blended, if necessary, in addition to the compounds described
above compounding ingredients usually used in the rubber industry, for example reinforcing fillers such as carbon black
and silica, process oil, antioxidants other than the antioxidants described above, vulcanization-accelerators, acceleration
activators such as stearic acid and zinc white, and vulcanizing agents such as sulfur.
[0040] The reinforcing fillers include, for example, carbon black, silica, calcium carbonate and titanium oxide, and
among them, carbon black is preferred. A carbon black usually used in the rubber industry can suitably be used as the
carbon black in the invention. In particular, carbon black of HAF, ISAF or SAF grade is preferred.
[0041] An amount of the reinforcing filler is preferably 20 to 150 parts by weight per 100 parts by weight of the rubber
component.
[0042] The process oil which can be used includes, for example, a paraffin base, a naphthene base and an aromatic
base.
[0043] The vulcanization-accelerators which can be used shall not specifically be restricted and include thiazoles such
as mercaptobenzothiazole and dibenzothiazyldisulfide, sulfenamides such as N-cyclohexyl-2-benzothiazolylsulfena-
mide, N,N’-dicyclohexyl-2-benzothiazolylsulfeneamide and N’-t-butyl-2-benzothiazolyl-sulfenamide, and guanidines
such as diphenylguanidine. The blending amount thereof is preferably 0.1 to 5 parts by weight per 100 parts by weight
of the rubber component.
[0044] The acceleration activators shall not specifically be restricted and include stearic acid and zinc white.
[0045] Vulcanizing agents usually used in the rubber industry can suitably be used and include sulfur and peroxides,
and sulfur is preferred. A blending amount of the vulcanizing agent is preferably 0.5 to 8.0 parts by weight, more preferably
0.5 to 5.0 parts by weight per 100 parts by weight of the rubber component. When the amount of the vulcanizing agent
falls in a range of 0.5 to 8.0 parts by weight, vulcanization is sufficiently carried out. In addition thereto, the scorching
time can be extended, and rubber does not get scorched during kneading.
[0046] The rubber composition of the present invention can be used for industrial articles such as rubber vibration
insulators, belts and hoses as well as tire materials such as tire treads, under treads, carcasses, side walls and beads.
It is used preferably for tire treads.
[0047] Products including tires and power belts are envisaged. Decreased rolling resistance is, of course, a useful
property for pneumatic tires, both radial as well as bias ply types, and thus the vulcanizable elastomeric compositions
of the present invention can be utilized to form treadstocks for such tires. Pneumatic tires can be made according to the
constructions disclosed in U.S. Patent Numbers 5,866,171; 5,876,527; 5,931,211; and 5,971,046. The composition can
also be used to form other elastomeric tire components such as subtreads, black sidewalls, body ply skims and bead fillers.
[0048] The present invention shall more specifically be explained below in further detail with reference to synthetic
examples, examples and comparative examples, but the present invention shall not be restricted to these examples.
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Synthetic Examples 1 to 5

[0049] Synthesized by the following methods were two compounds consisting of N’-(N-benzoylamidino)benzoic acid
hydrazide and N-amidinobenzamide, which were representative compounds among the compounds (A) in the present
invention.
[0050] Unless otherwise described, compounds obtained by the following reactions were identified and confirmed by
obtaining satisfactory proton nuclear magnetic resonance spectra, infrared spectra and mass spectra.

Synthetic Example 1: synthesis of N’-(N-benzoylamidino)-benzoic acid hydrazide

[0051] A four neck flask (one liter) equipped with a thermometer and a stirrer was charged with 71.3 g (0.4 mole) of
N’-amidinobenzoic acid hydrazide (CAS. 3679-92-3), 46.6 g (0.44 mole) of anhydrous sodium carbonate and 360 cc of
dimethylformamide. Dropwise added thereto in about 2 hours was 59.0 g (0.42 mole) of benzoyl chloride under stirring
while cooling so that the temperature was maintained at 20°C or lower. After stirring at 20°C (room temperature) for 12
hours, deposited crystals were filtered off, and the mother liquor was concentrated under reduced pressure. The resulting
residue was dissolved in 100 cc of isopropyl alcohol, and the solution was slowly dropwise added to one liter of deionized
water to deposit crystals. The resulting crystals were filtered off, sufficiently washed with deionized water and then dried
under reduced pressure, whereby the intended compound (pale yellow crystals) was obtained.
[0052] The yielded amount in this reaction was 73.5 g (0.26 mole), and the yield thereof was 65 %.

Synthetic Example 2: synthesis of N-amidinobenzamide

[0053] A four neck flask (3 liters) equipped with a thermometer and a stirrer was charged with 573.2 g (6.0 mole) of
guanidine hydrochloride and 1.5 liter of methanol and cooled to 20°C. Slowly dropwise added thereto was 324.1 g (6.0
mole) of sodium methoxide crystal at 20°C or lower and stirred for 3 hours. Deposited crystals were filtered off. The
mother liquor was charged to the four neck flask (3 liters) equipped with the above devices, and 337.4 g (2.4 mole) of
benzoyl chloride was slowly dropwise added at 15°C or lower and stirred for 12 hours. Deposited crystals were filtered
off, and the mother liquor was concentrated under reduced pressure to obtain white crystals. The resulting crystals were
sufficiently washed with 3 liters of deionized water and dried under reduced pressure, whereby the intended compound
(white crystals) was obtained.
[0054] The yielded amount in this reaction was 292 g (1.79 mole), and the yield thereof was 75 %.

Examples 1 to 7 and Comparative Examples 1 to 4

[0055] Rubber compositions blended according to recipes shown in the following Table 1 and Table 2 were kneaded
by means of a Banbury mixer® and then turned into sheets (160 mm � 160 mm) having a thickness of about 2 mm,
followed by press-vulcanizing at 145°C for 30 minutes.
[0056] The vulcanized rubbers obtained in Examples 1 to 7 and Comparative Examples 1 to 4 were subjected to a
tensile test according to JIS K6301-1975 before heat aging and after heat aging in the air under the conditions of 100°C
for 48 hours to determine an elastic modulus in elongation by 100 % and an elongation at break (%).
[0057] These results are shown in the following Table 1 and Table 2. Further, the structural formulas of chemicals A
and B in Table 2 are shown below.

Table 1

Blending recipe (part by weight)

Natural rubber 70
Synthetic rubber *1 30
Reinforcing filler *2 50
Stearic acid 2.0
Zinc white 3.0
Antioxidant *3 Table 2
Various compounds (A) Table 2
Vulcanization-accelerator *4 1.0
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Table continued

Blending recipe (part by weight)

Sulfur 1.2

*1: JSR BR01 (manufactured by JSR
Corporation)

*2: ISAF grade carbon black

*3: Nocrac 6C (manufactured by Ouchishinko
Chemical Industrial Co., Ltd.) N-(1,3-
dimethylbutyl) -N’-phenyl-p-phenylenediamine

*4: Nocceler CZ (manufactured by Ouchishinko
Chemical Industrial Co., Ltd.)
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Comments on Table 1 and Table 2

[0058] As apparent from the results shown in Table 1 and Table 2, it has been found that the elastic modulus in
elongation by 100 % is excellent and the elongation at break rupture extension is high after heat aging in Examples 1
to 7 falling within the scope of the present invention as compared with Comparative Examples 1 to 4 falling outside the
scope of the present invention.
[0059] It has been found as well that a rubber composition having excellent heat aging resistance is obtained by using
the compounds described above of the present invention. Further, it has been found that a rubber composition having
better heat aging resistance is obtained by using the compound (A) in combination with a diphenyldiamine base anti-
oxidant.

Claims

1. A rubber composition comprising 100 parts by weight of a rubber component comprising at least one selected from
the group consisting of natural rubber and synthetic rubbers and 0.05 to 20 parts by weight of at least one selected
from compounds(A) represented by the following Formula(II):
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wherein B1 and B2 each represent

a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be
the same or different.

2. A rubber composition as claimed in claim 1. wherein the compound represented by Formula (II) is N’-(N-benzoyla-
midino)benzoic acid hydrazide.

3. A rubber composition comprising 100 parts by weight of a rubber component comprising at least one selected from
the group consisting of natural rubber and synthetic rubbers and 0.05 to 20 parts by weight of at least one selected
from compounds(A) represented by the following Formula(III):

wherein B1 and B2 each represent

a hydrogen atom or an alkyl group having 1 to 18 carbon atoms which may be branched, and B1 and B2 may be
the same or different.

4. A rubber composition as claimed in claim 3, wherein the compound represented by Formula (III) is N-amidinoben-
zamide.

5. A rubber composition as claimed in any of claims 1 to 4, further comprising an antioxidant, wherein said antioxidant
is at least one selected from the group consisting of antioxidants of a naphthylamine base, a p-phenylenediamine
base, a hydroquinone derivative, a monophenol base, a bisphenol base, a trisphenol base, a polyphenol base, a
diphenylamine base, a quinoline base, a thiobisphenol base and a hindered phenol base.
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6. A rubber composition as claimed in claim 5, wherein the antioxidant is at least one selected from the group consisting
of antioxidants of a p-phenylenediamine base and a diphenylamine base.

7. A rubber composition as claimed in claim 5 or 6, wherein an amount of the antioxidant is 0.1 to 5.0 parts by weight
per 100 parts by weight of the rubber component.

Revendications

1. Composition de caoutchouc comprenant 100 parties en poids d’un constituant de caoutchouc comprenant un moins
un ingrédient choisi dans le groupe constitué par le caoutchouc naturel et les caoutchoucs synthétiques et 0,05 à
20 parties en poids d’au moins un composé choisi parmi les composés (A) représentés par la formule (II) suivante:

dans laquelle B1 et B2 représentent chacun

un atome d’hydrogène ou un groupe alkyle ayant 1 à 18 atomes de carbone qui peuvent être ramifiés, et B1 et B2
peuvent être identiques ou différents.

2. Composition de caoutchouc selon la revendication 1, dans laquelle le composé représenté par la formule (II) est
l’hydrazide d’acide N’-(N-benzoylamidino)benzoïque.

3. Composition de caoutchouc comprenant 100 parties en poids d’un constituant de caoutchouc comprenant au moins
un ingrédient choisi dans le groupe constitué par le caoutchouc naturel et les caoutchoucs synthétiques et 0,05 à
20 parties en poids d’au moins un composé choisi parmi les composés (A) représentés par la formule (III) suivante:

dans laquelle B1 et B2 représentent chacun

un atome d’hydrogène ou un groupe alkyle ayant 1 à 18 atomes de carbone qui peuvent être ramifiés, et B1 et B2
peuvent être identiques ou différents.
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4. Composition de caoutchouc selon la revendication 3, dans laquelle le composé représenté par la formule (III) est
le N-amidinobenzamide.

5. Composition de caoutchouc selon l’une quelconque des revendications 1 à 4, comprenant en outre un antioxydant,
dans laquelle ledit antioxydant est au moins un ingrédient choisi dans le groupe constitué par les antioxydants d’une
base de naphtylamine, une base de p-phénylènediamine, un dérivé d’hydroquinone, une base monophénolique,
une base bisphénolique, une base trisphénolique, une base polyphénolique, une base de diphénylamine, une base
de quinoléine, une base de thiobisphénol et une base de phénol encombré.

6. Composition de caoutchouc selon la revendication 5, dans laquelle l’antioxydant est au moins un ingrédient choisi
dans le groupe constitué par les antioxydants d’une base de p-phénylènediamine et d’une base de diphénylamine.

7. Composition de caoutchouc selon la revendication 5 ou 6, dans laquelle la quantité de l’antioxydant est de 0,1 à
5,0 parties en poids pour 100 parties en poids du constituant caoutchouc.

Patentansprüche

1. Kautschukzusammensetzung, umfassend 100 Gewichtsteile einer Kautschukkomponente, umfassend mindestens
einen, ausgewählt aus der Gruppe, bestehend aus natürlichem Kautschuk und synthetischen Kautschuken, und
0,05 bis 20 Gewichtsteile von mindestens einer, ausgewählt aus den Verbindungen (A), dargestellt durch die folgende
Formel (II):

wobei B1 und B2 jeweils

ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 18 Kohlenstoffatomen, welche verzweigt sein kann, darstellen
und B1 und B2 gleich oder verschieden sein können.

2. Kautschukzusammensetzung nach Anspruch 1, wobei die durch Formel (II) dargestellte Verbindung N’-(N-Benzoyl-
amidino)benzoesäurehydrazid ist.

3. Kautschukzusammensetzung, umfassend 100 Gewichtsteile einer Kautschukkomponente, umfassend mindestens
einen, ausgewählt aus der Gruppe, bestehend aus natürlichem Kautschuk und synthetischen Kautschuken, und
0,05 bis 20 Gewichtsteile von mindestens einer, ausgewählt aus den Verbindungen (A), dargestellt durch die folgende
Formel (III):

wobei B1 und B2 jeweils
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ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 18 Kohlenstoffatomen, welche verzweigt sein kann, darstellen
und B1 und B2 gleich oder verschieden sein können.

4. Kautschukzusammensetzung nach Anspruch 3, wobei die durch Formel (III) dargestellte Verbindung N-Amidino-
benzamid ist.

5. Kautschukzusammensetzung nach einem der Ansprüche 1 bis 4, weiterhin umfassend ein Antioxidationsmittel,
wobei das Antioxidationsmittel mindestens eines, ausgewählt aus der Gruppe, bestehend aus Antioxidationsmitteln
mit einer Naphthylaminbasis, einer p-Phenylendiaminbasis, einem Hydrochinonderivat, einer Monophenolbasis,
einer Bisphenolbasis, einer Trisphenolbasis, einer Polyphenolbasis, einer Diphenylaminbasis, einer Chinolinbasis,
einer Thiobisphenolbasis und einer Basis eines gehinderten Phenols, ist.

6. Kautschukzusammensetzung nach Anspruch 5, wobei das Antioxidationsmittel mindestens eines, ausgewählt aus
der Gruppe, bestehend aus Antioxidationsmitteln mit einer p-Phenylendiaminbasis und einer Diphenylaminbasis, ist.

7. Kautschukzusammensetzung nach Anspruch 5 oder 6, wobei ein Anteil des Antioxidationsmittels 0,1 bis 5,0 Ge-
wichtsteile pro 100 Gewichtsteile der Kautschukkomponente beträgt.
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