-1 - 0273013

The present invention relates to compositions comprising substituted
bis- (mercaptomethyl)-phenols as stablllzers and to novel bis-

(mercaptomethyl) -phenols.

Phenols containing mercaptomethyl are known as stabilizers. Thus, for
example, several bis-(mercaptomethyl)-pheriols .are listed in

US-A-2,417, 118, but without preclse data on the substituted sltes on the
phenol. These phenols are suitable as additxves for 1ubricants,

especially in engine oils.

US-A-3,227,667 discloses 2,6-bisr(alkoxycarbonylalkylenethiomethyl)-4—
‘alkylphenols as antioxidants for polyolefins. '

According to EP-A-0,165,209, 2,4-bis-(mercaptomethyl)-6-alkylphenols,
for example, are suitable as stabilizers for organic polymers and
lubricants.

Several specific 2,6-bis-(mercaptomethyl)-phenols are also known as
intermediates, for example 2,6;bis-(ethylthiomethyi)-h-methylphenol (DE-
Al-2,838,273), 2,6-bis~(butylthiomethyl)-afmethylphenol [I.W. Rudermann
and E.M. Fettes, J. Am. Chem. Soc. 71 (1949), 2264) as well as 2,6-bis-
(phenylthiomethyl)- and 2,6-bis-(benzylthiomethyl)-4-methylphenol
{Abdullaeva, C.A. volume 83 (1975), 79881 h].

There is still a demand for effective stabilizers for materials which
are sensitive to thermal, oxidative or light-induced degradation.

The invention therefore relates to a composition comprising an elastomer

or a lubricant and at least one compound of the formulae I or/and II
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in which the radicals R; are identical or different and independently of

one another are C,-Cyalkyl which is unsubstituted or substituted by 1 or

2 hydroxyl groups or/and interrupted by -0-, or are C,-C,alkylene-COOR,,



C,-C,alkylene-CO-NR;R,, C5-Cjycycloalkyl, or phenyl-C;-Csalkyl, R,, R; and
R; independently of one another are CII-Czualkyl, allyl, methallyl, prop-
argyl, C5-Cyycycloalkyl, phenyl or benzyl, R; is hydrogen, C;-Cjalkyl,
Cy-Cygalkenyl or hélogen, R, is hydrogen, C;-Cypalkyl or G,-Cjgalkenyl, Z,
is -S- or -C(Z3)(Z,)- and Z; is hydroéen, Cl-C'zpalkyl or -CH,-S-R;, Z3 and
Z, independently of one another being hydrogen or, methyl, with the
proviso that the phenols of the formula II are free of the -CH,-S-R,

functional group in :the m-position relative to thle OH group.

'Examples of C;-Cyalkyl R,, R, R;, Rj, Ry, R, and Z, are methyl, ethyl,

n-propyl, isopropyl, n-butyl, sec-butyl, t-butyi, n-pentyl, isopentyl,
n-hexyl, 1,1-dimeth5'1buty1, n-hept_yl, .n-ogtyl_”. _2-.et;hy1hexy1, n—nonjfl,
n-decyl, 1,1,3,3-tetramethylbutyl, 1,1,3,3-tetramethylhexyl, n-undecyl,

,n-dodecyl,. 1,1,3,3,5,5-hexamethy1héxyl, 2;2,4,6_,6-pentamethylhept-h-yl.

n-tetradecyl, n-hexadecyl, n-o'ct:adecyl or n-eicosyl.

R; is preferably a straight-chain Cyz-Cypalkyl, especially Cgz-Cyoalkyl, for

example n-octyl, n-decyl or n-dodecyl.

Rz, R; and R, are preferébly methyl, ethyl or a branched Gg-czoalkyl, for
example isopropyl, t-butyl, t-amyl, 2-ethylhexyl, 1,1,3,3-tetramethyl-
butyl, 1,1,3,3-tetramethylhexyl or 1,1,3,3,5,5-hexamethylh_exy1 and
especially methyl, t;butyl, 2-ethylhexyl and 1,1,3,5-tetrémethylbutyl.

C;~Cgoalkyl R, substituted by one or two hydroiyl groups is, for example, -
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl,
2-hydroxyhexyl, 2-hydroxyoctyl, 2-hydroxydecyl, 2-hydroxydodecyl,
2-hydroxytetradecyl, 2-hydroxyhexadecyl, 2-hydroxyoctadecyl, 2-hydroxy-
eicosyl or 2,3-dihydroxypropyl. ¢C;-C,hydroxyalkyl, for example,
2-hydroxypropyl or 2,3-dihydroxypropyl and especially 2-hydroxyethyl are
preferred.

Alkyl R; interrupted by -0- can have one or more, for example 1 to 6, and
especially 1 or 2, -0- interruptions and is, for example, 3-oxapropyl,
3-oxabutyl, 3-oxapentyl, 3,6-dioxaheptyl, 3,6,9-trioxadecyl or
3,6,9,12,15,18-hexaoxanonadecy1.
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Cy-Cygalkenyl Ry and R, are, for example, vinyl, allyl, but-3-enyl, pent-
4-enyl, hex-5-enyl, oct-7-enyl, dec-9-enyl, dodec-1ll-enyl or octadec-17-.
enyl. Vinyl or allyl are preferred.

Cs-Cipcycloalkyl Ry, R,, R; and R; are, for example, cyclopentyl,

‘ cyélohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,

cycloundecyl or cyclododecyl. Cs-C,Cycloalkyl, and very particulariy

cyélohexyl in the c.asé of R,, are preferred.

Phenyl-C,-C,alkyl R, is, for example, benzyl, pﬁe,nyiethyl, a-methylbenzyl

" or a,a-dimethylbenzyl.  Benzyl is preferred.

C;-Cialkylphenyl R; can have, for example, 1 to 3, especially 1 or 2,
alkyl groups and is, for example, o-, m- or p-tolyl, 2,4-, 2,6-, 3,5- or

3,6-dimethylphenyl, ethylphenyl, propylphenyl, isopropylphenyl, t-butyl-
phenyl or di-t-butylphenyl. Tolyl is preferred.

Halogen Ry is, for example, chlorine or brominé, especially chlorine.

Those compositions are preferred which contain an elastomer and at least

one compound of the formulae I or/and II.

Compositions containing a lubricant and at least one compound of the
formulae I or/and II, wherein R, is methyl, ethyl:or a branched
C3-Cgoalkyl, allyl, methallyl, propargyl or benzyl and R,, Rs, 21 and Z,-

are as defined above, are also preferred.

Those compositions are of particular interest which contain an elastomer
ofr & lubricant and at least one compound of the formula I or/and II,
wherein the radicals R, are identical or different and independently of
one another are Cg-Czalkyl or C,-C,alkylene-COOR;, R, and R, being '

C1-Cyoalkyl, Z; is -CHz- or -G(CH3),- and Z, is as defined above.

Those compositions are particularly preferred which contain an elastomer
or a lubricant and at least one compound of the formula I, wherein the
radicals R, independently of one another are unsubstituted Cg-Chealkyl

groups or are C,-Cpalkyl groups which are substituted by 1 or 2 hydroxyl



groups, and those compositions are very particularly preferred in which
the radicals R; are identically defined and especially are Cg-Cjyalkyl

groups.

Those compositions are of.particular interest which contain an elastomer

or a®lubricant and at least one compound of the formula IIa

2=S-Ry CH2-S-R;’
.—.-/R; Ra\.—./ . (11a)
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in which. R, Ry, 2Z; and Z, are as defined above, and espeéially thase
compositions in which R; is hydrogen and Z; is -C(Z3).(2,)-, Z3 and Z,

being as defined above.

Those compositions are very particularly preferred which contain a

compound of the formula IIa, in which Z; is the -CH;-S-R, radiégl.

The substances listed below are to be regarded as representati%e
examples of compounds of the formulae I and II, which.can be present in
the compositions according to the invention: 2,6-bis-(2’'-hydroxyethyl-
thiomethyl) -4-methylphenol, 2,6-bis-(2',3’-dihydroxypropylthiomethyl).-
4-methylphenol, 2,6-bis-(2'-methylaminocarbonyl-ethylthiomethyl)-
‘4-phenylphenol, 2,6-bis-(N,N-diethylaminocarbonyl-ethylthiomethyl)- _
"4-allyl-phenol, 2,6-bis-(n-octylthiomethyl)-4-methylphenol, 2,6-bis-(t-
octylthiomethyl)-4-t-butyl-phenol,! 2,6-bis-(t-dodecylthiomethyl-4-t-
octyl-phenol,? 2,6-bis-(benzylthiomethyl)-6-methylphenol, 2,6¢bis-(2'-
ethylhexyloxycarbonylmethyl-thiomethyl) -4-cyclohexyl-phenol,
2,6-bis-(n-octadecyloxycarbonylmethyl-thiomethyl)-4-propargyl-phenol,
2,5-bié-[2'-(2“-ethylhexyloxycarbonyl)-ethylthiomethyl]-h—t-butylphenol,

! £-Octyl is 1,1,3,3-tetramethylbutyl
2 t-Dodecyl is a mixture of 1,1,3,3,5,5-hexamethylhexyl and 1,1,4,6,6-



pentamethylhept-4-yl
2,2,-bis-[4’,4"-dihydroxy-3',3",5’,5"-tetrakis-(octylthiomethyl)-
phenol]-propane, 2,2-bis-{4’,4"-dihydroxy-3’,3",5’,5"-tetrakis-
(dodecylthiomethyl)-phenyl]-methane and bis-[4',4"-dihydroxy-
3';3",5',5"-tetrakis-(2-ethylhexyloxycarbonylmethylthiomethyl)-phenyl]
thioether.

- -As elastomer, the compositions according to the invention can contain,

for example, the following materials:

1. Polydienes, for example polybu;adieng,-polyisopfene or

polychloroprene; block polymers, for example styreme/butadiene/styrene,

. Styrene/isoprene/styrene or acrylonitfile/buta@iene'copolymers.

2, Copolymers of monoolefins and diolefins with ome another or with

" other vinyl monomers, for example ethylene/alkyl acrylate copolymers,

ethylene/alkyl methacryiate copolymers, ethylene/vinyl acetate

copolymers, and terpolymers of ethylene with propylene and a diene such

as hexadiene, dicyclopentadiene or ethylidenenorbornene.

3. Halogen-containing polymers, for éxample polychloroprene, chlorinated

rubber, chlorinated or chlorosulfonated polyethylene, epichlorohydrin

homopolymers and copolymers, chlorotrifluoroethylene copolymers,

polymers of halogen-containing vinyl compounds, for example
polyvinylidene chloride, polyvinylidene fluoride, and copolymers
thereof, such as vinyl chloride/vinylidene chloride, vinyl

chloride/vinyl acetate or vinylidene chioride/vinyi acetate.
4. Polyurethanes .derived from polyéthers, polyeéters and polybutadiene

having terminal hydroxyl groups on the one hand and aliphatic or

aromatic polyisocyanates on the other hand, and their initial products.
5. Natural rubber.
6. Mixtures (polyblends) of the polymers cited above.

7. Aqueous emulsions of natural or synthetic rubbers, for example



natural rubber latex or latices of carboxylated styrene/butadiene

copolymers.

In some cases, these elastomers are in the form of latices and can be
stabilized as such.

Those compositions are préferred which contain, as the elastomer, a
polydiene, such as polybutadiene rubber, a halogen-contaihing polymer,

such as polyvinylidene fluoride, or a polyurethane.

Advantageously, the compositions according to the invention contain

' 0.0}-10“2'by weight of compounds of the formulae I or/and II as

stabilizers, relative to the elastomer or to the lubricant, eépecially

0.05-5.0 X2 by weight. Mixtures of these compoﬁnds can also be used.

Incorporation into the elastomers can be carried out, for example, by
mixing in the substanceséof the formulae I or/and II, and if
appropriate, further additives by the methods customary in industry,
before or during shaping, or else by applying the dissolved or dispersed
compounds to the polymer, if appropriate with subsequent evaporation of
the solvent. The compounds of the formulae I or II can also be.added in
the form of .a master batch, which containsg these compounds, for example,
in a concentration from 2.5 to 25 X by weight, to the plastics to be
stabilized.

The elastomer-containing compositions according to the invention can be
used in the most diverse form, for example as sheets and films, fibres,

tapes, moulding compositions, profiles or as binders for'surche

coatings, adhesives or cements.

In practice, the elastomer-containing compositions according to the

invention can contain further additives, examples of these are:
l. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-
methylphenol, 2-tert-butyl-4,6-dimethylphenol, 2,6-di-tert-butyl-4-



ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl-4-i-
butylphenol, 2,6-di-cyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-
4,6-dimethylphenol, 2,6-di-octadecyl-4-methylphenol, 2,4,6-tri-
cyclohexylphenol and 2,6-di-tert-butyl-4-methoxymethylphenol.

1.2, Algzléted hydroquinones, for example 2,6-di-tert-butyl-4-
.methoxyphenol 2,5-di-tert-butyl-hydroquinone, 2,5-di-tert- amyl-
hydroquinone and 2,6-diphenyl-4-octadecyloxyphenol.

1.3. Hydroxylated thiodiphenyl ethers, for example 2,2’-thio-bis-(6-
" tert:butyl-4-methylphenol), 2,2’-thio-bis-(4-octylphenol), 4,4’-thio-
bis-(6-tert-butyl-3-methylphenocl) and 4,4f—thio-bis-(6-fert-buty1—2-
methjlphenol).

1.4, Alkylidene-bisphenols, for example 2,2’-methylene-bis-(6-tert-
butyl-4-methylphenol), 2,2'-méthylene-bis-(6-tert-buty1—4-ethylphenol),
2,2'-methylene-bis-[4-me€hyl-6-(a—methylcyclohexyl)-phenol]. 2,2’-
methylene-bis- (4-methyl-6-cyclohexylphenol), 2,2'-methy1ene-bi§-(6-
nonyl-4-methylphenol), 2,2';methylene-bis-(4;6-di-tert-buty1phenol),
2,2'-ethylidene-bis-(4,6-di-tert-butylphenol), 2,2’ -ethylidene-bis- (6-
tert-butyl-4-isobutylphenol), 2,2'-methylene-bis-[6-(a-methylbenzyl)-4-
nonylphenol},. 2,2’ -methylene-bis-[6-(a,a-dimethylbenzyl) -4-nonylphenol],
4,4'-methylene-bis-(2,6~di-tert-buty1phenol), 4,4 -methylene-bis- (6-
tert-butyl-2-methylphenol), 1,1-bis-(5-tert-butyl-4-hydroxy-2-
methylphenyl)-butane, 2,6-di-(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
methylphenol, 1,1,3-tris-(5-tert~butyl-4-hydroxy—2-methylpﬁenyl)—butane,
1,1-bis-(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-dodecylmercapto-
butane, ethjlene glycol bis-[3,3-bis-(3'-tert-butyl-4'-hydroxyphenyl)-
butyrate], di-(3-tert-butyl-4-hydroxy-5-methylphenyl)-dicyclopentadiene
and di-[2-(3'-tert-butyl-2’-hydroxy- 5'-methy1benzy1) -6-tert-butyl-4-
methylphenyl] terephthalate.

‘1.3, Benzyl compounds, for example 1,3,5-tri-(3,5-di-tert-butyl-4-
hydroxybenzyl)-2,4,6-trimethylbenzene, di-(3,5-di-tert-butyl-4-
hydroxybenzyl) sulfide, isooctyl 3,5-di-tert-butyl-4-
hydroxybenzylmercaptoacetate, bis;(h-tert-buty1—3—hydroxy-2;5'
dimethylbenzyl) dithiolterephthalate, 1,3,5-tris-(3,5-di-tert-butyl-4-



hydroxybenzyl) isocyanurate, 1,3,5-tris-(4-tert-butyl-3-hydroxy-2,6-
dimethylbenzyl) isocyanurate, dioctadecyl 3,5-di-tert-butyl-4-
hydroxybenzyiphosphonate and calcium monoethyl 3,5-di-tert-butyl-4-
hydroxybenzylphosphonate.

1.6. Acxfhminbghenols, for example 4-hydroxylauranilide, 4-
hydxoxystearénilide, 2,4-bis—6cty1mercapto-6-(3,57di-tert~buﬁyl-4-
hydroxyanilino)-s-triazine and octyl N-(3,dei-tert-butyl-4~°

hydroxyphenyl)carbamate.

with monohydric or polyhydric alcohols, for example, with methanol,

octadecanbl; 1,6-hexanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris-
hydroxyethyl isocyanurate and di-hydroxyethyl-oxamide.

- 1.8, Esters of Q-(5-gegt:butxl-a-hxdxoxy-3-me§hxlphgnyl)-gropionic acid
with monochydric or polyhydric alcohols, for example, with methanol,
octadecanol, 1,6-hexanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris-
'hjdroxyethyl isocyanurate and di-hydroxyethyl-oxamide

for example N,N'-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexa-
methylenediamine, N,N’'-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
trimethyleﬁediamine and N,N‘-di-(3,5-di-tert-butyl-4-hydroxyphenyl-
propionyl)-hydrazine. )

2. UV_absorbers and light stabilizers

2.1, 2-(2'-Hydroxyphenyl)-benzotriazoles, for example the 5'-methyl,
3',5'-di-tert-butyl, 5'-tert-butyl, 5'-(1,1,3,3-tetramethylbutyl), 5-
chloro-3’,5'-di-tert-butyl, 5-chloro-3'-texrt-butyl-5’-methyl, 3’'-sec-
butyl-5‘-tert-butyl, 4'-octoxy, 37,5'-di-tert-amyl and 3'-5'-bis(c,a-
dimethylbenzyl) derivatives.



2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, &4-
octoxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2°',4'-trihydroxy or 2'-

hydroxy-4,4' -dimethoxy derivatives.

2.3. Esters of optiomally substituted benzoic acids, for example 4-tert-
butylphenyl salicylate, phenyl salicylate, octylphenyl salicylate,

dibenzoylreso:cinoi, bis- (4-tert-butylbenzoyl) -resorcinol, benzoyl-
resorcinol, 2;4-di-tert-butylphenyl 3,5-di-tert-bufyl-4-hydroxybenzoate
and hexadecyl 3,5-di—tert-butyl—d-hydroxybenzoate.

- 2.4. Acrylates, for example ethyl a-cyano-ﬂ,ﬂ-diphenylacryl#té'or_1so-
Qctyl'a-cyéno-ﬁ,ﬂ-diphenylacrylafe, methyl a-cérbomethokycinﬁamate.
methyl a-cyano-g8-methyl-p-methoxycinnamate or butyl a-cyano-ﬁ-ﬁethyl-p-
methoxycinnamate, methyl a-carbomethoxy-p-methoxycinnamate or

N- (B-carbomethoxy-f8-cyanovinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel compleﬁes of 2,2'-thio-bis-[4-
(1,1,3,3-tetramethylbutyl) -phenol], such as the 1:1 or 1:2 complex, '
which may contain additional ligands such aa'n-butylamine,
triethanolamine or N-cyclohexyl-diethanolamine, nickel
dibutyldlthiocarbamate nickel salts of the monoalkyl esters of
4-hydroxy-3,5-di-tert-butyl-benzylphosphonic acid, such as of the methyl
or ethyl esters, nickel complexes of ketoximes, such as of 2-hydroxy-4-
methylphenyl hndecyi ketoxime, nickel complexes of l-phenyl-4-lauroyl-5-
hydroxypyrazole, with or without additional ligands.

24§d_§;ggiggllx_higgg;gg_QQLQQQ* for example bis-(2,2,6,6-tetramethyl-
piperidyl) sebacaﬁe, Bis-(1,2,2.6,6-pentamethy1piperidyl) sebacate,
bis-(1,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4-
hydroxy-benzylmalonate, the condensation product of 1l-hydroxyethyl-
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, the
condensation product of N,N'-(2,2,6,6-tetramethyl-4-piperidyl)-
hexamethylenediamine and 4~tert-octy1amino-2;G-dichloro-
1,3,5-s-triazine, tris-(2,2,6,6-tetramethyl-4-piperidyl)
nitrilotriacetate, tetrakis-(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-
butanetetracarboxylic acid, 1,1’-(1,2-ethanediyl)-bis-(3,3,5,5-
tetramethyl-piperazinone).
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2.7, Oxalic acid diamides, for example 4,4'-dioctyloxy-oxanilide, 2,2'-
dioctyloxy-5,5’-di-tert-butyl-oxanilide, 2,2’-didodecyloxy-5,5'-di-tert-
butyl-oxanilide, 2-ethoiy-2'-ethyl-oxanilide, N,N’-bis-(3-dimethylamino-
propyl)-oxalamide, 2-ethoxy-5-tert-butyl-2’-ethyloxanilide and its
mixture with 2-ethoxy-2’'-ethyl-5,4'-di-tert-butyl-oxanilide, and
mixtures of o- and p-methoxy- and o- and p-ethoxy-disubstituted:

oxanilides.

3, Metal deactivators, for example,N,N'—diphenfloxalamide,'N-salicylal-
N'—salicyloylhydfazine, N,N'ébis-salicyloylhydrazine,'N,N'-bis-(},S-di-
tert-butyl-4-hydroxyphenylpropionyl)-hydrazine, 3-salicyloylamino-

~},2,4-triazole and bis-benzylideneéoxalodihydrazide. |

4. Phosphites and phosphonites. for example triphenyl phéSphite, di-
phenyl alkyl phosphites, phenyl dialkyl phosphites, tri-(nonyiphenyl)
phosphite, trilauryl phosphite, trioctadecyi phosphite, distearyl penta-
erythritol-diphosphite,ftris-(2,h-di-text-butylphehyl) phosphite, di-
isodecyl ﬁentae;ythritol diphosphite, di-(2,A-di-tért-butylphenyl)'
pentaerytﬁritol diphosphite, tristearyl sorbLitol triphosphife, tetrakis-
(2,4-di-tert-butylphenyl) 4,4'-biphenylene-diphosphonite and 3,9-bis-
(2,4-diétert-buty1phenoxy-2,4,8,10¥tetra6xa-3,9-
diphosphaspiro[5.5]undecane [sic].

2;_2g;g;;gg;ggggggxiﬁg_ggmggggg§& for example esters of g-thiodipro-
pionic acid, for example the lauryl, steéryl, myristyl or tridecyl
ester, mercaptobenzimidazole or the zinc salt of 2-
mercaptobenzimidazole, zinc Qibutyldithiocarbamate, dioctadecyl

disulfide and pentaerythritol tetrakis-(f8-dodecylmercapto)-propionate.

6. Po ide stabilizers, for example copper salts in combination with

iodides and/or phosphorus compounds and divalent manganese salts.

7. Basic costabilizers, for example melamine, polyvinylpyrrolidone,

dicyandiamide, triallyl cyanurate, urea derivatives, hydrazine deriva-
tives, amines, polyamides, polyurethanes, alkali metal and alkaline
earth metal salts of higher fatty acids, for example calcium stearate,

zinc stearate, magnesium stearate, sodium ricinoleate and potassium
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palmitate, antimony pyrocatecholate or tin pyrocatecholate.

8. Nucleating agents., for example 4-tert-butyl-benzoic acid, adipic acid
and .diphenylacetic acid.

9. Fillefs and;rbinforcing agents, for example calcium carbonate, sili-
cates, gléss fibres, asbestos, talc, kaolin, mica, barium sulfate, metal

oxides and hydroxides, carbon black and graphite.

10, Further additives, for example, plasticizers, lubricants, emulsi-

fiers, pigments, fluorescent whitening agents, flameproofing agents,

antistatic agents, blowing agents, waxes, oils or organic solvents.

As lubricants, the compositions according to the invention can contain

lubricants based on mineral oils or synthetic oils.

The apbfopriate'lubricanés are known to those skilled in the art.and are
described, for example, in "Schmiermittel Taschembuch [Lubricants

Handbook]" (Hithig Verlag, Heidelberg, 1974):

~ Lubricant formulations according to the invention can, moreover, also
contain further additives, which are added in order to improve certain
‘use properties, for example further antioxidants, metal passivators,
rust inhibitors, viscosity index improvers, pour point depressants,

dispersaﬁts/surfactants and anti-wear additives.

Examples of antioxidants can be taken from the list given above under

item 1 for elastomer-containing compositions.

Examples of further additives for the lubricant compositions according

to the invention are:

Examples of amine-type antioxidants: N,N’-di-isopropyl-p-phenylene-
diamine, N,N'-di-sec-butyl-p-phenylenediamine, N,N’-bis-(l,4-dimethyl-
Pentyl)-p-phenyleneQiamine, N,N’-bis-(1-ethyl-3-methylpentyl)-p-
phenylenediamine, N,N’-bis-(l-methylheptyl)-p-phenylenediamine, N,N’'-di-
phenyl-p-phenylenediamine, N,N’-di-(2-naphthyl)-p-phenylenediamine,
N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-N’-
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phenyl-p-phenylenediamine, N-(l-methylheptyl)-N’-phenyl-p-phenylene-
diamine, N-cyclohexyl-N’-phenyl-p-phenylenediamine, 4-(p-toluene-sulfon-
amido) -diphenylamine, N,N’-dimethyl-N,N’-di-sec-butyl-p-phenylene-
diamine, dipheﬁylamine, 4-isopropoxy-diphenylamine, N-phenyl-1l-naphthyl-
amine, N-phenyl-2-naphthylamine, octylated diphenylamine, 4-n-butyl-
aminophenol, 4-butyrylamino-phenol, 4—nonanoyiamino-phenpl,
4-¢odecanoylaﬁ1no-phenol, 4-ocCadecanoyiamino-phenol,

di- (4-methoxyphenyl)-amine, 2,6-di-tert-butyl-4-dimethylamino-methyl-
phenol, 2,4’ -diamino-diphenylmethane, 4,4'-diamino-diphenylmethaﬁe,
N,N,N',N’-tetraméthjlfa,A'-diamino-diphenylméthane, 1,2-di-[(2-
methylphenyl)-amiho]-ethane, 1,2-di-(phenylamino) -propane, (o-toljl)-
biguanide, di-{[4-(1’,3’-dimethyl-butyl)-phenyl]-amine, tert-octylated N-
phenyl-1-naphthylamine and a mixture of mono- and di-alkylated tert-
butyl/tert-octyl-diphenylamines. ' '

Ex les of metal passivators are:
for copper, for example:ipriazole, benzotriazole and derivatives of
these,'2-mercaptobenzothiazole, 2,5-dimercaptothiadiazole, salicylidene-

propylenediamine and salts of salicylaminoguanidine.

Examples of rust inhibitors are: _
a) organic acids, their esters, metal salts and anhydrides, for example:
N-oleoyl-sarcosine, sorbitan monooleate, lead naphthenate,

dodecenylsuccinic anhydride, alkenylsuccinic acid half esters and 4-
nonylphenoxyacetic acid.

b) Nitrogen-containing compounds, for example:
I. primary, secondary or tertiary aliphatic or cycloaliphatic amines and
amine salts of organic and inorganic acids, for example oil-soluble

‘alkylammonium carboxylates.

II. Heterocyclic compounds, for example: substituted imidazolines and
oxazolines.

¢) Phosphorus-containing compounds, for example: amine salts of

phosphoric acid partial esters.
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d) sulfur-containing compounds, for example:. barium dinonylnaphthalene-

sulfonates and calcium petroleum-sulfonates.

Examples of viscosity index improvers are. for e le:
polymethacrylates, vinylpyrrolidone/methacrylate copolymers,

polybutenes, olefin copolymers and styrene/acrylate copolymers.

Examples of pour point depressants are, for example:
polymethacrylate and alkylated naphthalene derivatives.

Examples of dispersants/surfactants are, for example:
" polybutenylsuccinic acid imides, polybutenylphosphonic acid derivatives

and basic magnesium, calcium and barium sulfonates and pheholates.

Ex es anti-wear additives are, for e le:

compounds containing sulfur and/dr phosphorus and/or halogen, such as
sulfurated vegetable 011;, zinc dialkyl dithiophosphates, tritolyl
phosphate, chloriﬁated paraffins and alkyl and aryl disulfides.

Some compounds of the formula I are known. The compounds of the formula
I which are novel and the compounds of the formula II are also subjects

of the present invention.

The invention therefore also relates to compounds of the formulae Ia or
IX

?H Hz~S~R; Ha=S-Rj
R'-S-Cﬂz\./!\./CHz-S-R' (1a) .I/Ra Rz\j. (1D
! |¢| o/ \O 0/ \‘.
N7 RN \ g’ 8
kn ;z 21 tz

in vhich the radicals R’ are identical or different and independently of
one another are Cg-Cyoalkyl or C,-Cypalkyl which is substituted by 1 or 2

hydroxyl groups or/and interrupted by -0-, or are C,-C4alkylene-CO-NR;R,

or Cs5-Cypeycloalkyl, R" is methyl, ethyl or a branched C3-Cypalkyl, allyl,
methallyl, propargyl or benzyl and R,, R;, R3, R,, Z, and Z, are as
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defined above, with the proviso that the phenols of the formula II are
free of the -CH;-S-R; functional group in the m-position relative to the
OH group, and with the proviso that, when R" is methyl or tert-butyl, R’

is not octyl.

The possible definitions of R, and R, in the forﬁula I, as already given -
above as exan_q')les and as being preferred, | analogously apply also to R’
and R" in the formula Ia. The same applies to the symbols R1:, Ry, R,
Ry, Z; and Z,. |

Those compounds of the formula Ia are preferred in which the radicals R’

are identically defined and, in particular, are Cg-Cypalkyl.

Those éompbunds of the formula Ia are also preferred in which R" is
methyl, ethyl or a branched C;-Chalkyl. Moreover, those compounds of

the formula II are preferred which are of the formula IIa

2=5-R; CH2~-S-R,
.-.}3 RS\.—./
WA W 2 %
HO~ \.=./ Zy~ \.=./ -~-OH

Zz/ \Zz

(I1a)

in which R,, R;, Z; and Z, are as defined above.

Those compounds of the formula Ila are i)articularly pre.ferred- in which Ry
is hydrogen and Z; is -C(Z3)(2Z,)-, Z3 and Z, being as defined above.
Those compounds are very particularly preferred in which Z; is the
radical -CH,;-S-R,. | |

The known compounds and novel compounds of the formulae I, Ia and II are
prepared by methods known per se, such as are described, for example, in
EP-A-0,165,209 and in US-A-3,227,677. However, they can also be
obtained by reacting a phenol of the formulae III or IV
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?H A3 Ra(
I\ e AN
P (ITT) .

2N,
.\‘/' Ho \-I.)\ /.I./
R, . ' 2z 2} 22

in which R,, R;tand Z; are as defined above and Z,, is hydrogen or C,-

*~OH  (1V),

Czoalkyl, with formaldehyde or a compound whiéh releases formaldehyde
under the reaction conditions, and with at least one mercaptan R,-SH in
the presence of a base, the base being mono-, di- or tri-methylamine or

mono- or di-ethylamine.

Preferably, mono- or di-methylamine and especially dimethylamine are
used. The base can be used, for example, in the form of a 10 - 35 %
solution in ethanol, methanbllo: other lower alcohols, or in the pure
form. Dimethylamine can.a;so be used as a gas. The base can be

employed, for example, in a quantity of 1-50 mol %, preferably 2-30 mol

%, and especially 5-20 %, relative to the mercaptan.

The reaction can be carried out in the presence of a solvent.

Examples of suitable solvents are alcohols having 1 to 6 carbon atoms,
for example methanol, ethanol, proﬁanol, butanol, pentanol or hexanol.
However, diols, polyols and ethers thereof can also be used, for example
glycol, glycerol and polyethylene glycol. The reaction can also be
carried out in polar aprotic solvents, for example dimethylformamide or
dimethyl sulfoxide, or high-boiling aromatic or aliphatic hydrocarbons,
which may be chlorinated, can be employed, for example toluene, ligroin
or chlorobenzene. Preferably, dimethylformamide is used which, if
appropriate, is diluted with one of the aforementioned lower alcohols or
chlorinated hydiocarbons.

Examples of compounds which form formaldehdye under the reaction

conditions are paraformaldehyde or hexamethylenetetramine.

The reactants, phenol, formaldehydé and mercaptan, can be employed in

stoichiometric amounts. Sometimes, however, it can be of advantage to
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employ an excess of formaldehyde and/or mercaptan. Mixtures of phenols

and/or mercaptans can also be reacted.

The process can be carried out advantageously at temperatures of.
80-160°C, preferably 90-150°C and especially 90-130°C and, if
appropriate, under pressute (for éxémple 0.01 to 5 bar). In the absence -

of a solvent, the reaction is'breferably carried out under pressure.

The reaction times can vary depending on the sﬁeéific phenol and
mercaptan and are, for examplé, 1 to 24 hours, in particular 1 to 6
hours. Advantageously, the reaction mixture is heated under reflux in a

nitrogen atmosphere.

All the starting products are known compounds and can be prepared by

known processes. Some of them are also commercially available.
The examples which follow illustrate the invention in more detail.

Preparation Examples
Example 1: Preparation of 2,6-bis-(n-octylthiomethyl)-4-t-butylphenol
H .
n=-CgH17-5~CH: ? CHz~S-n-CaH17

AP ANV
i

R
dicus)s

A mixture of 22.5 g of 4-t-butylphenol, 18.0 g of paraformaldehyde,
43.9 g of n-octanethiol, 4.0 g of 33X ethanolic dimethylamine and 23 ml
of N,N-dimethylformamide is heated under nitrogen for 3 hours under
reflux in a sulfonation flask with a reflux condenser and mechanical

stirrer. The internal temperature is 110°C.

The crude product is taken up in 150 ml of ethyl acetate and washed with
100 ml of water. After evaporation of the organic phase to dryness,
this gives 51 g (97 % of theory) of 2,6-bis-(n-octylthiomethyl)-éft-
butylphenol as a colourless oil.
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Analytical figures:
Calculated: 13.74% S
Found: 13.44% S,
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Example 2: Preparation of 2,6-bisf(n-octylthiomethyl)-4-(1',1',3',3'-
tetramethylbutyl)-phenol'

H
N /0\ /CHZ-S-n-CaH17
i
A W4
CH3;~C—CH3
Ha
(~CHa)a

n-CgH;7-5S-CH:

The procedure followed is as in Exémple 1, but using 0.1 mol of “
4-(1',l',3',3'-tetramethylbutyl)-phenol in place of 4-t-butylphenol.
This- gives 43.6 g (83 % of theory) of the product as a colourless oil.

Analytical figures:
Calculated: 12.26% S
Found: 12.28% S

Example 3: Preparation of 2,2-bis-[4',4"-dihydroxy-,3',3",5',5"-
tetrakis- (n-octylthiomethyl) -phenyl]-propane

n-CeHy7-S-CHz. . CHz-S-n-CaH17
L2l ] 3 & =9
: Ho_./ \._{_.’ \._OH :
N/
ez=e H; oao\_
n=CaHy 7-S~CHz” CHa-S-n=CeH17

The procedure followed is as in Example 1, but using the following
mixture: 23.2 g of bisphenol A, 20.4 g of paraformaldehyde, 60.33 g of
n-octanethiol, 7.5 g of 33 % ethanolic dimethylamine and 40 ml (38 g) of
N,N-dimethylformamide. The reaction time is 6 hours. The crude product
is taken up.in methylene chloride and washed with water. This gives

86 g (99 % of theory) of the product as a slightly yellowish oil.

Analytical figures:
Calculated: 14.89% S
Found: 14.87% s
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Example 4: Preparation of 2,2-bis-[4’,4"-dihydroxy-3’,3",5’,5"-tetrakis-
(n-dodecylthiomethyl) -phenyl]-propane

n—-C;2H; 5"5"CH2\ CH2-S-n-C2Hzs
) 4o Hy o=+
2 N7 N
Ho \o—o/ H3\'='/ i
n-C;2Hz 5‘S-Cﬁz/ ) ' CHz-S-n-Cj2H2s

The procedure followed ié as in Example 3, but using the equivalent
quantity (in mol) of n-dodecanethiol in place of n-octanethiol. This

gives 108.9 g (99 % of theory) of the product as a yellowish oil.

Analytical figures:
Calculated: 11.81%2 S
Found: . 11.67% 8.

Example 5: Preparation of a mixture of the formula

-

Ry-S-CHa. CHz~S-R,
\'_. M H: .—-.\
1 .¢ \o —of .
H% \.—./ 3\.=./ 4H
Ry~S-CHz” | NcHz-S-Ry

in which R, is n-octyl and/or n-dodecyl.

The procedure followed is as in Example 3, but using a 1:1 mixture of
0.2 mol of n-octanethiol and 0.2 mol of n-dodecanethiol in place of
0.4 mol of n-octanethiol. '

This gives 97.9 g of a slightly yellowish oil. After chromatographic
purification, this gives a yellowish oil which has a flbwery odour and
which, accofding to HPLC analysis (High Pressure Liquid Chromatography)
is a random mixture of 2,2-bis-[4',4"-dihydroxy-3',3",5',5"-tetrakis-(R;-
thiomethyl)-phenyl]-propanes, Rl'being n-octyl or n-dodecyl.

Analytical figures: (for 2 x octyl + 2 x dodecyl)
Calculated: 13.17% 8

Found: 13.21% S.
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Example 6: Preparation of bis-[4,4,'-dihydroxy-3,3',5,5'-tetrakis-(n-
octylthiomethyl) -phenyl] -methane

n'Caﬂxr'S-CHz\ .—'/CHz-S-n-Cel‘hy
0/.-. . —af \c—Oﬂ
HO— N _ 7 —~CH2 N
L] A \
n=CaHiy 7~S-CHz” CHz-S-n-CeH17.

The procedure followed is as in Examﬁie 3, but using the equiva1ent
quantity (in mol) of bisphenol F in pléce of bisphenol A. After |
extraction with hexane, this gives 76.7 g of an orange-coloured oil.
Accoxding to H-NMR épectroscopy (100 MHz, CDCl;), it comtains, in
addition to the ﬁamed'product, also corresponding reaCtiBn products of

the o,p- and 0,0-isomers of bisphenol F as impurities.

Analytical figures:
Calculated: 15.39% S

Found: '15.28% S

Example 7: Preparation of bis-[4,4'-dihydroxy-3,3’,5,5'-tetrakis-(n-
dodecylthiomethyl) -phenyl]-methane

n~Ci2Hz s's-Cﬂz\ '_—./ Hz-S-n-Ci2H17
Hy.\.=./ -cnz \'=./ X
n=C 2Hzs~S~CHz” NcH,-S-n-C1 2825

The procedure followed is as in Example 6, except that the equivalent
quantity (in mol) of n-dodecanethiol is used in place of n-octanethiol.
This gives a reddish oil (yield: 93 Z)'which crystallizes in the cold.
Melting point 40 - 42°C. This time again, the end product contains, in
addition to the named main product, also reaction products of o,p- and

0,0-isomers of bisphenol F as impurities.

Analytical figures:
Calculated: 12.124 8§
Found: 12.01% s.
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Example 8: Preparation of 2,2-bis-[4’',4"-dihydroxy-3',3",5',5"-tetrakis-
(n-octylthiomethyl) -phenyl]-propane

n-Csts"‘S-Cﬂz\.—. H, .-‘/CHz-S-CaH17
./ \' -./ \.
ao- \o—o/ .'l\o.—.'t/ —oH
7 Hs ) '\Cﬂz—s"n-c.al‘h') .

ni-CgHj 7~-5-CH;

a) 23.3 g of bisphenol A, 52 g of 40 % aqueous dimethylamine solution

and 43.4 g of 36 X aqueous formaldehyde solution are heated for 18 hours

at 75°C. After usual working-up by extraction and drying as well as
recrystallization from ligroin, this gives 2,2-bis-[4',4"-dihydroxy-
3',3",5',5"-tetrakis-(N,N—dimethylaminbmethyi)-phenyl]-propane as a
colourless powder, melting point 91 - 93°C (yield: 94%).

'b) 10.72 g of the product obtained under-a), 15.1 g of n-octanethiol aﬁd
0.75 g of powdered potas;ium hydroxide are heated at 90°C until a clear
solution has formed. At room temperature, 5 ml of N,N-dimethylformamide
are added and the mixture is then heated under nitrogen for 7 hours at

120°C internal temperature.

After. usual working-up, this gives 2,2-bis-{4',4"-dihydroxy-3‘,3",5',5"-
tetrakis-(n-octylthiomethyl)-phehyl]hpropane as a slightly yellowish oil
(yield: 92.1 %).

Analytical figures:
Calculated: 14.89% S
Found: 15.07% s.

Example 9: Preparation of 2,6-bis-(n-octylthiomethyl)-4-t-butylphenol
' H

n—CgH, 7—-S~CH, CHz~S-n—CgH17

AN
i
N7

cctsds
a) 177.7 g of 4-t-butylphenol, 350 ml of 95% ethanol, 266.6 g of 40%
aqueous dimethylamine solution and 199.1 g of 36% aqueous formaldehyde
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solution are heated under reflux for 12 hours. Fractional distillation
gives 280 g (85% of theory) of 2,6-bis-(N,N-dimethylaminomethyl)-4-¢t-
butylphenol as a yellow oil, boiling point 103°C (at 13.3 Pa).

b) 39.6 g of the compound obtained under a) are heated with 43.9 g of
n-octanethiol for 24 hours at 150°C under a slight vacuum of about 0.53
bar. Aftef“phrification by column chromaﬁography, this gives 2,6-bis-
(n~octy1thiométhy1)-ﬁ-t-butylphenol as a yéllowish oil (yield:; 69.9 g =
98%). ' ' '

Analytical figures:
Calculated: 13.73%Z S
Found: 13.92% s.

Example 10: Preparation of 2,2-bis-[4’,4"-dihydroxy-3¢,3",5’,5"-
tetrakis- (2" -ethylhexyloxycarbonyl-methylthiomethyl) -phenyl]-propane

-~

Rx-S-CHz\.-. . CcH; .—-./CHZ‘S‘RI
£ N LN, -
=e H °=‘\ .
Ry-S-CHz” * CHz-S-Ra

R, = -CH,-C00-CH,-CH(CH,CHa) - (CHp)5-CHy

The procedure followed is as in Example 3, but using the equiﬁalént
quantity (in mol) of 2-ethylhexyl thioglycollate in place of n-octane-
thiol. This gives the product as a yellowish oil (yield: 93.4%).

Analytical figures: .
Calculated: 11.73% s
Found: 11.45% 8

Example 11: Preparation of 2,6-bis-(n-octylthioméchyl) -4-methylphénol
oH
n—CgH; 7-S—Cﬂz\./‘\./CHz—S—1\—CaH11
|

!
N/

éﬂs
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The procedure followed is as in Example 1, but using the equivalent
quantity (in mol) of p-cresol in place of 4-t-butylphenol. This gives
the product as a yellowish oil (yield: 99.3%).

Analytical figures:
Calculated:  _15.10% S
Found: © 15.03% S

Example 12: Preparation of 2,6-bis-(2’-ethylhexyloxycarbonyl-methylthio-
methyl) -4-t-butylphenol

- S |
CH3~(CH2) 3-IH~CHz-00C-CH 2=-S-~CH 2 l.\ /CH 2=~S—CH2~CO0~-CH2~ -( CH2)3~CH;
T b Y e
N
é(CH:):

The procedure followed ié as in Example 1, but using the equivalent
amount (in mol) of 2-ethylhexyl thioglycollate. This gives the product
‘as a yellowish oil (yield: 82.5%).

Analyticai figures:
Calculated: 11.02 S
Found: 10.73% S

" Table 1 which follows contains characteristic H-NMR spectroscopic data
for Examples 1 to 12 (aryl-CH,-S signal). The data are given in ppm and -
relate to the following structures:

H
L ] ’ - -S
R S/CHZ\./ \./Cﬁz\skl 'Rls CHz\.-. H; - .._./an Ry
' ! '.’ HO"‘/ \c —o/ \.—OH
N7 . P N
Rz RyS-CHz” Ha  Ncg,-sr,
*) : (8) ‘
-SR
R;S"Cﬂz\ .-./Cﬂz 1
.-—-C\ —./ \._OH
(3
(311 \
RxS-CHz/ CHz-SR1
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Table 1

Example Ar-CH,s*" .| Structure R} R?

No.
1 3.80 (s)* A n-Cey; . t-Butyl
2 3.77 (S) A n'::cSH]J t-Octyl
3 -} 3.73 (s) B n-Cgl,;
4 3.73 (s) B n:CyoHys x
5 3.73 (S) B C12H25/03H17 o ‘
6 3.75 (s) c CeHy; - - -
7 13.75 ¢s) c 1 G1oHzs ' -
8 3.73 (s) B | CgHyy ' o
9 3.80 (S) - A n-GEHn t-Butyl
10 3.86 (s) B CH,C00-2- -

' ethylhexyl

11 3.78 (S) A n-c'BH17 . CHa
12 3.90 (s) A . CH,C00-2- t-Butyl
' ethylhexyl

* 5 = Singleﬁ
** Ar-CH,S = Aryl-CH,-S signal

Application example

Stabilization of polybutadiene rubber (oven ageing)

100 g of polybﬁtadiene, prestabilized with 0.4% of -2,6-di-t-butyl-p-
cresol, are mixed homogeneously for 6 minutes in a mixing roll mill at
50°C with 0.25% of 2,6-bis-(n-octylthiomethyl)-4-t-butylphenol from
Example 1. The rolled hides are pressed at 80°C to give 10 mm thick

plates. A further plate is produced in the same way without stabilizer.

The compositions according to the invention are tested by heat-ageing in
a circulating-air oven at 80°C. The criterion used is the undesired gel

content which arises in the course of oven ageing. This is determined
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in the following way:
1 g of polybutadiene is dissolved overnight at room temperature in

100 ml -of toluene. The solution is filtered through a glass suction

filter (00 pore size), and the filtered solution is evaporated to

dryness.

The gel content is obtained from

- A

; E
Gel 3

x 100 (%)

E - weight taken (1 g)

A= weight of the evaporation residue

After an induction period, the gel content increases rapidly. The time
after which a gel content of 2% is reached is used as an arbitrary
definition of the inducfion period. This induction time is determined

by periodic determinations of the gel content.

The measurement shows that the sample which contains the compound from
Example 1 takes an induction time of several weeks, as compared with the

sample without stabilizer until the gel content reaches 2X%.
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Patent claims

1. A composition comprising an elastomer or a lubricant and at least one

compound of the formulae I or/and II

9& €H2-S-Ry. H;-S~R,
1-5- CHz\ / N /CH -S-Ra p RJ RJ

O < "w an

N N a”
v | \ 2

in which the radicals R; are identical or different and independently of
one another are C,-Cypalkyl which is unsubstitutéd or substitufed by 1 or
2. hydroxyl groups or/and interrupted by -0-, or are Cl-c‘alkylene-COOR;,
C,-C,alkylene-CO-NR;R,, Cs-Cppcycloalkyl, or phenyl-C,-C,alkyl, R,, R; and
24 independently of one another are C,-Cpalkyl, allyl, methallyl, prop-
argyl, Cs-Ci,cycloalkyl, phenyl or benzyl, R, is hydrogen, C;-Cjalkyl,
C,-Cigsalkenyl or halogen, R, is hydrogen, C;-Czpalkyl or C,-Cjgalkenyl, Z,
is -8- or -C(Z3)(Z,)- ami Z, is hydrogen, C,-Cyalkyl or -CH,-S-R;, Z; and
Z, independently of one another being hydrogen or methyl, with the
proviso that the phenols of the formula II are free of the -CHZ-S.-Rl

functional group in the m-position relative to the OH group.

2. A_composiéion according to claim 1, comprising an elastomer and at

least one compound of the formulae I or/and 1I.

3. A composition according to claim 1, comprising a lubricant and at
least one compound of the formulae I or II, in which R, is methyl, ethyl
or a branched Cz-Cyalkyl, allyl methallyl, propargyl or benzyl and R,,
Ry, 2, and Z, are as defined in claim 1.

4. A composition according to claim 1, comprising at least one compound
of the formulae I or/and II, in which the radicals R; are identical or
different and independently of one another are Cg-Chpalkyl or C,-
Csallcylene-COOR',, R, and R; are C,-Cpalkyl, Z, is -CHp- or -C(CH3),- and
Z, is as defined in claim 1.

5. A composition according to claim 1, comprising at least one compound

of the formula I, in which the radicals R, independently of one another
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are Cg-Cyzgalkyl groups, which are unsubstituted, or C,-Cyalkyl groups,

which are substituted by 1 or 2 hydroxyl groups.

6. A composition according to claim 1, wherein the radicals R; are

identically defined and are Cg-C;zalkyl groups.

7. A 'composition accofding to claim 1, comprising at -least one compouﬁ&'

of the formula Ila

CK -Ri CH2~-S-Ri1
Rs\ //(

/ — : _
\._ —./ \. (IIa)
S~ ~OH .

/
\ .=C/
7 e=ze

Z; \22

in which R;, Ry, Z, and Z, are as defined in claim 1.

8. A composition according to claim 7, wherein R, is hydrogen and Z; is

-C(Z3)(Z,)-, Z3 and Z, being as defined in claim 1.

9. A composition'according to claim 7, wherein Z, is the radical -CH,-S-
R;.

10. A composition according to claim 1, wherein the elastomer is a
polydiene, a halogen-containing polymer or a polyurethane.

‘11. A composition according to claim 1, comprising 0.01 - 10.0X by

weight of a compound of the formula I or/and II, relative to the

elastomer or lubricant.
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12. A compound of the formulae la or II

IH;-S—Rl_ Hz-S-R;

/Ra R3

\. -
P AR

N

in which the radicals R’ are identical or different and independently of
one another are CB-Czoalkyl or Cl-Czoalki'l whic_t; is substituted by 1 or 2 .
hydroxyl groups or/and interrupted by -O;, or are Gl-C4é1ky1ene-CO~NR§R4
or Cs-clzcycloalkyl, R" is methyl, ethyl or a branched C3-Cpoalkyl, allyl,
methallyl, pi‘opargyl or benzyl and R;, R;, Ry, R,, Z; and Z, are as
defined in claim 1, with the proviso that the phenblé of the formula II

-—0H (II)

N

4
" ' (Ia) 7z
\ d . Ho= \Qéo

are free of the -CH,-5-R; functional group in the m-position relative to
the OH group, and with the proviso that, when R" is methyl or tert-
butyl, R’ is not octyl.

13. A compound of the formula Ia according to claim 12, wherein the

radicals R’ are identicali‘y defined and are Cg-Cyalkyl.

1l4. A compound of the formula Ia according to claim 12, wherein R" is

methyl, ethyl or a branched C3-Cjjalkyl.

15. A compound of the formula II according to claim 12, which is of the
formula IIa

C Z—S-Rl -CHZ-S"'RI
K /R3 Rz\._./
4 N,/ N_om ' (I1a)
H.O"'\ Y Zl N -./
*e=e - \
2 Z2

in which Ry, Ry, Z; and Z, are as defined in claim 1.

16. A compound according to claim 15, wherein R, is hydrogen and Z, is

-C(Z3)(24)~, Z3 and Z, being as defined in claim 1.
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17. A compound accofding to claim 15, wherein Z; is a -CHz-S-R; radical.



