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2,4-Dimethzl-6—s-alkz19henols

Abstract of the disclosure
—— e M bl dlISCclosure

A composition containing a) a polystyrene,

substituted polystyrene, copolymer or terpolymer of styrene or

of a substituted styrene, polycarbonate, polyester-carbonate,

polyurethane, polyamide, copolyamide, polvyacetal or

polyphenylene oxide and b)
I

at least one compound of the formula

OH RI
H4C CH

CHj

In which R; is methyl or ethyl and R; is C,-Cs, alkyl.
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2,4-Dimethyl-6-s-alkylphenols

The present invention relates to compositions containing selected organic polymers, for
example an acrylonitrile/butadiene/styrene terpolyrner and 2,4- dunethyl-é-s-alkylphenols,
and to novel 2,4-dimethyl-6- s-alkylphenols and to organic matenal stabilized therewith
against thermal, oxidative and actinic degradatlon

A number of trlalkylphenols for example 2 6-di- tert—butyl 4- methylphenol (®Swanox _
BHT) and their use for stabilizing organic matenal are known. In "AtmosPhenc Oxrdatlon ' _
and Anﬂoxrdants Elsevier Pubhshmg Company ( 1965) pages 120- 125" G. Scott '
describes the connection between stabrhzlng action and substltuuon in the phenol for
mineral oils. The stabllrzauon of polyprOpylene resms by means of alkyl-substrtuted
phenols is disclosed in US-A 3,511,802. The preparatlon and the Spectra of secondary
alkylphenols are menuoned in Chermcal Abstracts 69: 10 147s and 72 11 860t "

The present invention relates to composmons contammg a) a polystyrene, substltuted
polys tyrene, c0polymer or terpolymer of styrene or of a substltuted styrene polycarbonate
polyester-carbonate, polyurethane polyamlde copolyarmde, polyacetal or polyphenylene
oxide and b) at least one compound of the formula I ' | ' '

' in'whiCh R; is_ rnethyl or et,h}.tl'and“Rz is Cz'-Ctgoalkyl.?.‘ ) "; '

R2 1S, for examme, ethyl propyl butyl pentyl hexyl heptyl octyl nonyl decyl undecyl
dodecyl tndecyl tetradecyl pentadecyl hexadecyl octadecyl nonadecyl elcosyl
henelcosyl docosyl tncosyl tetracosyl pentacosyl hexacosyl heptacosyl octacosyl



2020051

nonacosyl or triacontyl.

R 1s preferably Cg-Csgalkyl, for example Cg-Cigalkyl or Cyo-Cypalkyl. It is particularly
preferable for R, to be C,,-C;galkyl.

Compositions of interest are those in which the compound of the formula I is

OH OH

_ CHj _ CHj

HaC CH\ L
C14Hgg Ci6H33

or

CHjy

Compositions which are also of interest are those containing a mixture of the compounds

OH
H,C CH H,C CH_
Ry ' Rore
(fa) and (Ib)
CHj | CHq

In which Ry’ is -C,Hyp iy and Ry" is -C 1Hyy, 1 and m is an integer from 2 to 30 and 18
the same in the radicals Ry’ and R,".

The ratio by weight of the compounds (I1a)/(Ib) is, for example, 1/99 to 99/ 1, preferably
99/1 to 70/30 and partlcularly 95/5 to 80/20.

Compositions which are preferred are also those wherein the component a) is a

polystyrene, substituted polystyrene or a copolymer or terpolymer of polystyrene or of a
substituted polystyrene. The followmg may be mentioned as examples

1) Polystyrene, poly-(p-methylstyrene) or poly-(a?methyISIyrene).
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2) Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, for
example styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/maleic anhydride or styrene/acrylonitrile/methyl
acrylate; mixtures of high impact strength formed from styrene copolymers and another
polymer, for example a polyacrylate, a diene polymer or an ethylene/propylene/diene
terpolymer; and also block copolymers of styrene, for example styrene/butadiene/styrene,
styrene/isoprene/styrene, styrene/ethylene-butylene/styrene or
styrene/ethylene-propylene/styrene.

3) Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadiene,
styrene on polybutadiene/styrene or polybutadiene/acrylonitrile copolymers, styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl
methacrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene,
acrylonitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide
on polybutadiene, styrene and alky! acrylates or alkyl methacrylates on polybutadiene,
styrene and acrylonitrile on ethylene/propylene/diene terpolymers, styrene and
acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile
on acrylate/butadiene copolymers and mixtures thereof with the copolymers mentioned

under 2), such as are known, for example, as so-called ABS, MBS, ASA or AES
polymers. '

Components a) which are particularly preferred are impact-resistant polystyrene (IPS),
styrene/acrylonitrile copolymers (SAN) and acryl'(')nitri_le/butadiene/styrene terpolymers
(ABS), in particular acrylonin'ile/butadiene/styrene terpolymers (ABS) and methyl
methacrylate/butadiene/styrene graft copolymers (MBS).

Components a) which are of interest are also polycarbonate, polyester-carbonate,
polyurethane, polyamide, copolyamide, polyacetal and polyphenylene oxide. The
following may be mentioned as examples:

I) Polyurethanes derived on the one hand from polyethers, polyesters and polybutadienes
having terminal hydroxyl groups and, on the other hand, from aliphatic or aromatic
polyisocyanates, and precursors thereof.

II) Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or
from aminocarboxylic acids or the corresponding lactams, such as polyamide 4,
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polyamide 6, polyamide 6/6, 6/10, 6/9, 6/12 or 4/6, polyamide 11, polyamide 12, aromatic
polyamides originating from m-xylene, diamine and adipic acid; polyamides prepared
from hexamethylenediamine and isophthalic and/or terephthalic acid and, if appropriate,
an elastomer as modifier, for example poly-2,4,4-trimethylhexamethyleneterephthalamide
or poly-m-phenyleneisophthalamide. Block copolymers of the polyamides mentioned
above with polyolefins, olefin copolymers, ionomers or chemically linked or grafted
elastomers; or with polyethers, for example with polyethylene glycol, polypropylene
glycol or polytetramethylene glycol. Also polyamides or copolyamides modified with
EPDM or ABS; and polyamides which have been condensed during processing ("RIM
polyamide systems").

1) Polyacetals, such as polyoxymethylene, and polyoxymethylenes containing
comonomers, for example ethylene oxide; polyacetals which have been modified with
thermoplastic polyurethanes, acrylates or MBS.

The compounds of the formula I in which R, is methyl or ethyl and R, is Cg-Cypalkyl are
novel and constitute a further subject of the invention.

Preferred meanings of R, can be deduced from the preceding statements.

The inventon also relates to compositions containing an organic material which is

sensitive to oxidative, thermal or actinic degradation and at least one compound of the
formula I in which R, is methyl or ethyl and R, is Cg-Cspalkyl.

Examples of organic materials are those indicated above under 1)-3) and I)'-III) and also

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
polybut-1-ene, polymethylpent-1-ene, 'polyisoprene or polybutadiene, and also polymers
of cycloolefins, for example ey010pentene or norbornene; and also polyethylene (which
can, if appropriate, be c_rosslinked)_, for example high-density polyethylene (HDPE),
low-density polyethylene (ILDPE) and Iine'ar; low?density: polyethylene (LLDPE),

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene
with polyisobutylene, polypropylene with polyethylene (for example PP/HDPE or
PP/LDPE) and mixtures of different types of polyethylene (for example LDPE/HDPE),
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3. Copolymers of monoolefins and diolefins with one another or with other vinyl
monomers, for example ethylene/propylene copolymers, linear, low-density polyethylene
(LLDPE) and mixtures thereof with low-density polyethylene (LDPE),
propylene/but-1-ene copolymers, propylene/isobutylene copolymers, ethylene/but-1-ene
copolymers, ethylene/hexene copolymers, ethylene/methylpentene copolymers,
cthylene/heptene copolymers, ethylene/octene copolymers, propylene/butadiene
copolymers, isobutylene/isoprene copolymers, ethylene/alkyl acrylate copolymers,
ethylene/alkyl methacrylate copolymers, ethylene/vinyl acetate copolymers or
ethylene/acrylic acid copolymers and salts thereof (ionomers), and also terpolymers of
ethylene with propylene and a diene, such as hexadiene, dicyclopentadiene or
ethylidenenorbornene; and also mixtures of such copolymers with one another and with
polymers mentioned under 1), for example polypropylene-ethylene/propylene copolymers,
LDPE-ethylene/vinyl acetate copolymers, LLDPE-ethylene/acrylic acid copolymers,
LLDPE-ethylene/vinyl acetate copolymers and LLDPE-ethylene/acrylic acid copolymers,

3a. Hydrocarbon resins (for example Cs-Cy), including hydrogenated modifications
thereof (for example tackifier resins),

4. Polymers containing halogen, for example polychloroprene, chlorinated rubber,
chlorinated or chlorosulfonated polyethylene, epichlorohydrin homopolymers and
copolymers, especially polymers formed from vinyl compounds containing halogen, for
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride or polyvinylidene
fluoride; and copolymers thereof, such as vinyl chloride/vinylidene chloﬁde, vinyl
chloride/vinyl acetate or vinylidene chloride/vinyl acetate. '

5. Polymers derived from o,p-unsaturated acids and derivatives thereof, such as
polyacrylates and polymethacrylates, polyacrylamides and polyacrylonitriles,

6. Copolymers of the monomers mentioned under 5) with one another or with other
unsaturated monomers, for example acrylonitrile/butadiene copolymers, acrylonitrile/alkyl
acrylate copolymers, acryloninile/alkoxya]kyl acrylate copolymers, aCrylonitrile/vinyl' |
halide copolymers or acrylonitrile/alkyl metha‘crylate/butadjene terpolymcfs;.

7. Polymers derived from unsaturated alcohols and amines\ and acyl dcﬁvatiVes or acetals
thereof, such as polyvinyl alcohol, polyvinyl acetate, Stearate,- benzoate or maleate;
polyvinylbutyral, polyallyl phthalate or polyallylmelamine; and copolymers thereof with
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olefins mentioned in item 1,

8. Homopolymers and copolymers of cyclic ethers, such as polyalkylene glycols,
polyethylene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers,

9. Polyphenylene sulfides and mixtures thereof with styrene polymers or polyamides,

10. Polyureas, polyimides, polyamide-imides and polybenzimidazoles,

11. Polyesters derived from dicarboxylic acids and dialcohols and/or from
hydroxycarboxylic acids or the corresponding lactones, such as polyethylene
terephthalate, polybutylene terephthalate, poly-1,4- dlmethylolcyclohexanc tcrephthalate
and polyhydroxybenzoates, and also block polyether-esters derived from polyethers

having terminal hydroxyl groups; and also polyesters modified with polycarbonates or
MBS,

12. Polysulfones, polyether-sulfones and polycthcr-ketones,

13. Crosslinked polymers derived on the one hand from aldehydes and, on the other hand,
from phenols, urea or melamine, such as phenol-formaldehyde urea—fonnaldehyde and
melarmne-formaldehyde resins, | |

14. Drying and non-drying alkyd resins,
15. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and also vmyl compounds as crosshnkmg

agents, and also halogen-containing modlﬁcanons thereof of low flammabllity,

16. Crosslinkable acrylic res_i_n'sudeﬁvcd‘from substituted acrylic acid esters, for example
from'epoxyacrylates, urethahe-acrylates, or polyester-acrylates, o

17. Alkyd resins, polyester resins and acrylate resms Wthh are crosslmked w1th melamme
resins, urea resms, polylsocyanates or epoxy resins, ' '

18. Crosshnked epoxy resins derived from polyepox1des for example from bxsglymdyl
ethers or from cycloaliphatic dlepox1dcs - .
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19. Natural polymers, such as cellulose, natural rubber, gelatine and
polymer-homologously chemically modified derivatives thercof, such as cellulose
acetates, propionates and butyrates, and the cellulose ethers, such as methylcellulose; and
also colophony resins and derivatives,

20. Mixtures (polyblends) of the abovementioned polymers, for example PP/EPDM,
polyamide/EPDM or ABS, PVC/EVA, PVC/ABS, PYC/MBS, PC/ABS, PBTP/ABS,
PC/ASA, PC/PBT, PVC/CPE, PV(C/acrylates, POM/thermoplastic PUR, PC/thermoplastic
PUR, POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE,
PA/PP and PA/PPO, '

21. Natural and synthetic organic materials which are pure monomeric compounds or
mixtures thereof, for example mineral oils, animal or vegetable fats, oils and waxes, or
oils, waxes and fats based on synthetic esters (for example phthalates, adipates,
phosphates or trimellitates) and mixtures of synthetic esters with mineral oils in any
desired ratios by weight, such as are used, for example, as spin finishes, and aqueous
emulsions thereof and '

22. Aqueous emulsions of natural or synthetic rubbers, for example natural rubber latex or
latices of carboxylated styrene/butadiene copolymers. ’

The compositions according to the invention appropriately contain 0.01 te 10 %,
preferably 0.05 to 5 % and particularly 0.1 to 2 % of at least one compoimd of the formula
I, relative to the total weight of the organic material to be stabilized.

In addition to a compound of the formula I, the compositions according to the invention
can contain, in addition, conventional additives, for example: '

1. Antioxidants

1.1. Alkylated monoghenol for example 2 6 -di-tert-butyl-4- methylphenol
2-tert-butyl-4,6- dlmethylphenol 2,6-di-tert-butyl-4- ethylphenol
2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl- 4-180butylphenol

2 6-d1-cyclOpenty1 4-methylphenol 2-(a-methylcyclohexyl) 4 6- dlmethylphenol
2,6-di-octadecyl-4- methylphenol 2,4 6-tncyclohexy1phenol
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2,6-di-tert-butyl-4-methoxymethylphenol and 2,6-di-nonyl-4-methylphenol.

1.2. Alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxyphenol,
2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone and
2,6-diphenyl-4-octadecyloxyphenol.

1.3. Hydroxylated thiodiphenyl ethers, for example
2,2’-thiobis-(6-tert-butyl-4-methylphenol), 2,2’-thiobis-(4-octylphenol), 4,4’
thiobis-(6-tert-butyl-3-methylphenol) and 4,4’-thiobis-(6-tert-butyl-2-methylphenol).

1.4. Alkylidene bisphenols, for example 2 2’-methyleneb1s-(6 tert- butyl-4 methylphenol)
2,2’-methylenebis-(6-tert-butyl-4-ethylphenol),
2,2’-methylenebis-[4-methyl-6-(a-methylcyclohexyl)-phenol],
2,2’-methylenebis-(4-methyl-6-cyclohexylphenol),
2,2’-methylenebis-(6-nonyl-4-methylphenol), 2,2’-methylenebis-(4,6-di-tert-butylphenol),
2,2"-ethylidenebis-(4,6-di-tert-butylphenol),
2,2’-ethylidenebis-(6-tert-butyl-4-isobutylphenol),
2,2’methylenebis-[6-(a-methylbenzyl)-4-nonylphenol],
2,2’-methylenebis-[6-(e,a-dimethylbenzyl)-4-nonylphenol],
4,4’-methylenebis-(2,6-di-tert-butylphenol),
4,4’-methylenebis-(6-tert-butyl-2-methylphenol),

1,1-bis-(5-tert-butyl-4- hydroxy-2 methylp'henyl)' butane,
2,6-bis-(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4- methylphenol
1,1,3-tris-(5-tert-butyl-4-hydroxy-2- -methylphenyl)- butane, - . .
1,1-bis-(5-tert-butyl-4- hydroxy-Z-methylphenyl) 3-n- dodecylmercaptobutane ethylene
glycol bis-[3,3-bis-(3’-tert-butyl- -4’-hydroxyphenyl)-butyrate], |
bis-(3-tert-butyl-4-hydroxy-5- -methylphenyl)- dlcyclo;aentadlene and
bls-[2-(3’-tert-butyl-Z’-hydroxy—S’-methylbenzyl) 6-tert-butyl- 4-methylphenyl]
terephthalate.

1.5. Benle compounds, for example
1,3,5-tris-(3,5-di-tert-butyl-4- hydroxybenzyl) 2 4, 6 tnmethylbenzene

bis-(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide,
1sooctyl-3,5-di-tert-butyl- 4-hydroxybenzylmercaptoacetate
bis-(4-tert-butyl-3-hydroxy-2,6- dlmethylbenzyl) dlthlol terephthalate,
1,3,5-tris-(3,5- d1-tert-butyl~4 hydroxybenzyl) 1socyanurate
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1,3,5-tris-(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl) isocyanurate, dioctadecyl
3,5-di-tert-butyl-4-hydroxybenzylphosphonate, the Ca salt of monoethyl
3,5-di-tert-butyl-4-hydroxybenzylphosphonate and
1,3,5-tris-(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate.

1.6. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide,
2,4-bis-(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxyanilino)-s-triazine and octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)-carbamate. '

1.7. Esters of 8-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid, with monohydric or
polyhydric alcohols, for example with methanol, octadecanol, 1,6-hexanediol, neopentyl

glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris-(hydroxyethyl) isocyanurate and N,N’-bis-(hydroxy)ethyloxamide.

1.8. Esters of g-(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionic acid with monohydric
or polyhydric alcohols, for example with methanol, octadecanol, 1,6-hexanediol,

neopentyl glycol, thiodiethylene glycol, diethylene glyCOl, triethylene glycol,
pentaerythritol, tris-(hyd:oxy)ethyl isocyanurate andN,N’-bi‘s;(hydroxyethyl)'oxamide. -

1.9. Esters of g-(3.5- d1cyclohexyl 4- hydroxyphenyl)-promomc acid w1th monohydrlc or

polyhydric alcohols, for cxample with methanol, octadecanol, 1,6- hexanedml neopentyl
glycol, thiodiethylene glycol, diethylene glycol triethylene glycol pentaerythntol -
tris-(hydroxy)ethyl isocyanurate and N N’-bls-(hydroxyethyl)oxannde ' .

1.10. Amldes of p-(3,5- dl-tert butyl- 4~hyd:roxypheny )-prOplomc acxd for example
N N’-bls (3,5- dl-tert-butyl-4-hydroxyphenylproplonyl)-hexamethylcnedlarmne j '
N,N’-bis-(3,5-di- tert-butyl-4-hydroxyphenylprop10nyl) mmethylenedlamme and
N,N’-bis- (3 S-di- tert-butyl-4 hydroxyphcnylpmplonyl) hydrazmc o

2. UV absOer,rs' and light stabiliZér's

2.1, 2-(2’-Hydroxxgheny )- benzomazoles for example the 5’-methyl 37, 5’ dl-tert-butyl-
S’-tert-butyl-, 5’ (1 1,3,3- tetramethylbutyl) 5-chloro-3’ 5’-d1—tcrt-buty1- .
S- chloro-3’-tert-butyl-5 ’-methyl- 3’-sec butyl 5’-tert-butyl- 4’-octoxy-
3’,5°-di-tert-amyl- or 3’ 5’-b1s-(a a-dlmethylbenzyl) dcnvatwe _
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2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy-, 4-methoxy-, 4-0ctoxy-,
4-decyloxy-, 4-dodecyloxy-, 4-benzyloxy-, 4,2°,4’-trihydroxy- or
2’-hydroxy-4,4’-dimethoxy- derivative.

2.3. Esters of substituted or unsubstituted benzoic acids, for example 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol,
bis-(4-tert-butylbenzoyl)-resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate and hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acrylates, for example ethyl or isooctyl a-cyano-,p-diphenylacrylate, methyl
a-carbomethoxycinnamate, methy! or butyl a-cyano-g-methyl-p-methoxycinnamate,
methyl e-carbomethoxy-p-methoxycinnamate and
N-(p-carbomethoxy-p-cyanovinyl)-2-methylindoline.

2.3 Nickel compounds, for example nickel complexes of

2,2’-thiobis-[4-(1,1,3 34tetramethylbutyl)-phenol] such as the 1:1 complex or the 1:2
complex, 1f appropriate with additional ligands, such as n- butylamine, triethanolamine or
N-cyclohexyldiethanolamine, nickel dlbutyldlthlocarbamate nickel salts of monoalkyl
4-hydroxy-3,5- dl-tert-b_utylbenzylphOSphonates, such as the methyl or ethyl ester, nickel.
complexes of ketoximes, such as 2-hydroxy-4-methylphenyl undecyl kc’toxinie, and nickel

complexes of 1-phenyl- 4-1'mroy1 5- hydroxypyrazole if appropriate w1th addmonal
ligands.

2.6. Sterically hindered amines, for example bis-(2,2,6, 6- tetramethylplpendyl) sebacate, '
bis-(1,2,2,6 6-pentamcthylp1pendyl) sebacate, bis-(1, 2,2,6,6- -pentamethylpiperidyl) .
n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensation product formed from
1-hydroxyethyl-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, the
condensation product formed from . -
N,N’-bis-(2,2,6,6~tetramethyl-4-piperidyl)-hexamethylcnediamine and
4-tert-octylamino-2,6-dichloro-1 ,3,5-s-triaiine, tris-(2,2,6,6-tetramethyl-4-piperidyl)
nitrilotriacetate, tetrakis-(2,2,6,6¥-tetramethyll-'-4-piperidyl) 1,2,3,4-butanetetraoate and
1,1’-(1,2-ethanediyl)-bis-(3,3,5,5 -tctramet_hylpipcrazinbne). ' L

2.7. Oxamides, for example'4 4’-di-Octlexyoxanilidc,
2,2’-di-octyloxy-5,5’-di-tert-butyloxanilide,
2 2’-d1-dodecyloxy-5 5"-d1 tert-butyloxamhde 2- ethoxy~2’-ethyloxamhde
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N,N’-bis-(3-dimethylaminopropyl)-oxamide, 2-ethoxy-5-tert-butyl-2’-ethyloxanilide and a
mixture thereof with 2-ethoxy-2’-ethyl-5,4’-di-tert-butyloxanilide or mixtures of
o-methoxy- and p-methoxy-disubstituted oxanilides and of o-ethoxy- and
p-ethoxy-disubstituted oxanilides.

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example

2,4,6-tris-(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis-(2,4-dimethylphenyl)-1,3,5-triazine,
‘2,4-bis-(2-hydroxy-4-pr0pyloxyphenyl)-6-(2,4-dimethy1phenyl)-1 ,3,9-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-(4-methylphenyl)-1,3,5-triazine and
2-(2-hydroxy-4-dodecyloxyphe nyl)-4,6-bis-(2,4-dimethylphenyl)-1,3,5-triazine.

3. Metal deactivators, for example N,N’-diphenyloxamide,
N-salicylal-N’-salicyloylhydrazine, N,N’-bis-(salicyloyl)-hydrazine,
N,N’-bis-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hydrazine,
3-salicyloylamino-1,2,4-triazole and bis-(benzylidene)-oxalic acid dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, dlphenyl alkyl
phosphites, phenyl dialkyl phosphites, tris- -(nonylphenyl) phosphite, tnlauryl phosphlte

trioctadecyl phosphite, distearyl pentaerythrityl dlphOSphlte, tris-(2,4-di- tert-butylphenyl)
phosphite, diisodecyl pentaerythrityl diphosphite, bis-(2 4-d1-tert-butylphenyl)
pentaerythrityl diphosphite, tristearyl sorb1tol tnphosphlte
tetrakis-(2,4-di-tert-butylphenyl) 4 4’-blphenylenedlphosphomte and -
3,9-bis-(2,4-di-tert-butylphenoxy)-2,4,8, 10-te11‘aoxa-3 O- d1phosphasp1ro[5 S]undecane -

3. Compounds which destroy peroxides, for eXample esters of p-thiodipropionic acid, for
example the lauryl, stearyl, myristyl or tridecyl ester, mercaptobenzmudazole, the zinc salt
of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide and
pentaerythntyl tetrakls-(B-dodecylmercapto)proplonate.

6. Polyamide stab lizers, for example copper salts in combination thh 10d1des and/or o
phosphorus compounds and salts of divalent manganesc

1. Basic co-stablhzers for example melamme polyvmylpyrrohdone dlcyandlamlde,
triallyl cyanurate, urea derivatives, hydrazme dcnvatlves armncs, polyanndes
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polyurethanes, alkali and alkaline earth metal salts of higher fatty acids, for example Ca
stearate, Zn stearate, Mg stearate, Na ricinoleate and K palmitate, antimony

pyrocatecholate or tin pyrocatecholate.

8. Nucleating agents, for example 4-tert-butylbenzoic acid, adipic acid or diphenylacetic
acid.

9. Fillers and reinforcing agents, for example calcium carbonate, silicates, glass fibres,

asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon black and
graphite.

10. Other additives, for example plasticizers, lubricants, emulsifiers, pigments, fluorescent
brighteners, fire-retarding agents, antistatic agents and blowing agents.

The incorporation of the compounds of the formula I and, if appropriate, further additives
Into the organic material is carried out by known methods, for example before or during
shaping or by applying the dissolved or dispersed compounds to the organic material, if
appropriate with subsequent evaporation of the solvent. The compounds of the formula I
can also be added to the materials to .be stabilized in the form of a master batch contammg |
these compounds in a concentration of, for example, 2.5 to 25 % by we;ght

The compounds of the formula I can also be added before or during polymerization or
before crosslinking. '

The compounds of the formula I can be incorporated into the material to be stabilized in a
pure form or encapsulated in waxes, oils or polymers.

The materials stab111zed in this way can be used in a very wide variety of forms, for
example as films, fibres, tapes moulding materials or profiles or as bmders for pamts
adhesives or cements. ) |

The compounds of the formula I are also suitable for use as chain terminators in the
anionic solution polymerization of 1,3-dienes.

The compounds of the formula I can be prcpared analogously to known processes, for
example by catalytic alkylatlon of 2 4-xy1enol with a-olefins ' '
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OH
OH cHy
H3C H4C CH
~CHy-R

+HyC=CH-CHy-R  —p-

CHj ' CH,
(1I) (111)  (la)
OH CAH
2Hs
H3C cH”
SR
and/or |
CHj
(Ib)

R 1s alkyl. -Olefin mixtures wherein R is, 5, for example C13-C17alky] C17"C21 alkyl or
Car- (“anlkyl can also be employed as compounds of the formula (III) .

The reaction is appropriately carried out at temperatures of 80 250°C preferably
130-200°C, in the presence of a catalyst The followmg may be mentroned as sultable
catalysts: ' - ‘ PR ,
a) inorganic and orgamc acids, for example sulfurlc a01d or p-toluenesulfomc ac1d

b) zeolites, for example ZSM zeolite; - - .
c) acid earths, for example ®Fulmont 234 ®Fulcat 14 or ®Fulmont 700 -

d) Friedel-Crafts catalysts, as descnbed for example in Kozhkovskl Ya. B et al., Zh

Org. Khim. 23, 1918-24 (1987); Laan J.A.M.; Chem. Ind. 1, 34-35 (1987) and Kurashev{' I

M.V. et al,; Izv. Akad. Nauk SSSR Ser. Khim 8, 1843-1846 (1986), and
e) activated -y-alumrmum oxrde as descnbed for example in DE-B l 142 873 and US-A
3,367,981, ' -- e b - , D

Activated' 7-aluminium'oxide is-panicularly preferred "as', the catalyst. - ‘

If a mixture of the compounds (Ia) and (lb) 1s produced in the preparauon of the
compounds of the formula I, thlS mlxture can be separated wrth the a1d of for example, - !
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chromatographic processes, in particular gas chromatography and high-pressure liquid
chromatography (HPLC).

Since the compounds of the formula [ can be produced as mixtures in their preparation, the

invention also relates to a mixture of the compounds

OH CoHs

OH
P CHj PASY)
H,C CH HaC CH
/ \R2 , ~ RZ"
(Ia) and (Ib)
\ . |
CHj

CHj

in which Ry’ is -C H»,,; and R," is -C,, ;Hj,,,.1 and m is an integer from 8 to 30 and is
the same in the radicals R,’ and R,".

A maxture of the compounds

HaC CH H,C .
~
Ci4H29 Ci3tar
and |
CHj .
is preferred. A mixture of the compounds
/CZHS‘ ‘

\
CisHay

OH _ CH3 | - o
H3C CH\ | | H3C,
Ci6H33
and |
' CH3 |

is also preferred. The compounds of the formula Ican be obtained by reactmg 2 4-xylenol

 CHj

with an a—Cm-Cgoalkene in the presence of a catalyst
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The following examples illustrate the invention further. In these examples, parts and
percentages are by weight unless anything to the contrary is stated.

Example 1: Preparation of 2,4-dimethyl-6-sec-octadecylphenol.

156 g of a-octadecene (purity: 85 %), 366.5 g of 2,4-xylenol and 30 g of activated
y-aluminium oxide (treated as described in DE-B-1,142,873, Example 1) as catalyst are
charged to an autoclave (2000 ml). The reaction mixture is heated to 310°C and is stirred
for 15 hours at this temperature. After cooling, the catalyst is filtered off. The crude
product is distilled at 200-225°C and 1 kPa. The product obtained is a colourless wax and
15 in the form of a mixture of 2,4-dimethyl-6-(1-methylheptadecyl)-phenol and |
2,4-dimethyl-6-(2-ethylhexadecyl)phenol in a ratio of 74/11.

If desired, the mixture of isomers can be separated by chromatographic metheds (for
example gas chromatography or high-pressure liquid chromatography).

Yield: 770 g (= 67 % of theory).
Melting point: ~ 30°C.

Elementary analysis:
Calculated: C = 83.35 %; H = 12.38 %.
Found: C=83.49%: H=12.32 %.

Example 2a: Preparation of 2,4-dimethyl-6-sec-hexadecylphenol.

The preparation is carried out analogously to Example 1. 672 g of a-hexadecene (purity:
92 %) and 366.5 g of 2,4-xylenol are employed as the reactants. The resulting product 1s a
colourless liquid and is in the form of a mixture of '
2,4-dimethyl-6-(1-methylpentadecyl)-phenol and
2,4-dimethyl-6-(2-ethyltetradecyl)-phenol in a ratio of 81/7.

If desired, the mixture of isomers can be separatéd by chromatographic methods.
Yield: 749 g (=72 % of theory).

Boiling point: 170-200°C at 1 kPa.
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Example 2b: Preparation of 2,4-dimethyl-6-sec-hexadecylphenol.
220 g (1 mol) of linear o-hexadecene (purity: 92 %), 122 g (1 mol) of 2,4-xylenol and 10 g
of activated ZSM-zeolite as catalyst are initially placed in an autoclave holding 0.75 1. The

reaction mixture is heated to 220°C and is stirred for 15 hours at this temperature. After
cooling, the catalyst is filtered off and the unreacted starting materials (xylenol: boiling
point = 40°C at 10"! mbar; o-hexadecene: boiling point = 60-70°C at 8 x 102 mbar) are
removed by distillation. The liquid residue is then distilled under a high vacuum (102
mbar) at 142-147°C.

The product is a colourless liquid and is in the form of a mixture of
2,4-dimethyl-6-(1-methylpentadecyl)-phenol and
2,4-dimethyl-6-(2-ethyltetradecyl)-phenol in a ratio of 56/11.

If desired, the mixture of isomers can be separated by chromatographic methods.

Elementary analysis:
Calculated: C=83.17 %: H=12.21 %.

Found: C=83.14 %; H=12.08 %.

Example 3a: Preparation of 2,4-dimethyl-6-Sec—dodecylphenol. |

The preparation is carried out analogously to Example 1. The product obtained is in the
form of a mixture of 2,4-dimethyl-6-(1-methylundecyl)-phenol and
2,4-dimethyl-6-(1-ethyldecyl)-phenol in a ratio of 53/25.

If desired, the mixture of isomers can be separated by chromatographic methods.

Boiling point: 175°C under 4 mbar.

Example 3b: Preparation of 2,4-dimethyl-6-sec-dodecylphenol.

The preparation is carried out analogously to Example 1. The product obtalned is in the
form of a mixture of 2,4-dimethyl-6-(1-methylundecyl)-phenol and
2,4-dimethyl-6-(1-ethyldecyl)-phenol in a ratio of 73/15.

If desired, the mixture of isomers can be separated by chromatographic methods.
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Boiling point: 180°C under 4 mbar.

Example 4: Preparation of a mixture of 2,4-dimethyl-6-sec-(C,y-Cy4alkyl)-phenol.

The preparation is carried out analogously to Example 1. 2,4-Xylenol and an «-olefin
mixture (HyC=CH-CH,-R in which R=C,;-C,,alkyl) are employed as the reactants. The
reaction mixture obtained contains 2,4-dimethyl-6-(1-methylnonadecyl)-phenol,
2,4-dimethyl-6-(1-methylheneicosyl)-phenol and
2,4-dimethyl-6-(1-methyltricosyl)-phenol in a ratio of 45/35/3. The product is in the form
of a viscous oil.

If desired, the mixture can be separated by chromatographic methods.

Elementary analysis:
Calculated: C = 83.88 %; H = 12.84 %.
Found: C=84.12%: H=13.22 %.

Example 5: Preparation of a mixture of 2,4-dimethyl-6-sec-(Cyy-Cspalkyl)-phenol.

The preparation is carried out analogously to Example 1. 2,4-Xylenol and an a-olefin
muxture (H,C=CH-CH,-R in which R-~C21-C27alkyl) are employed as the reactants. The
reaction mixture obtained contains 2,4-dimethyl- 6-(1-methyltncosyl)-pnenol
2,4-dimethyl-6- (l-methylpentacosyl) -phenol, 2,4- dlmethyl 6- (1-methylheptacosy])-phenol
and 2,4-dimethyl-6- (l-methylnonacosyl)uphenol in a ratio of 15/35/33/14. The product is
1n the form of a wax. '

If desired, the mixture can be separated by chromatographic methods.
Boiling point:' 50-60°C.

Example 6: Stablhzanon of acrylomtnle/butadlene/styrene terpolymer (AB S)
The additives indicated in Table 1 or Table 2 are dissolved in 40 ml of a
hexane/isopropanol solvent mixture. The solutlon is added with v1gorous stirring to a

dispersion of 100 g of ABS i in 600 g of water, the solutlon being completely absorbed by
the ABS in a short time (approx one mmute) The ABS powder is filtered off with suction
and dried in vacuo for 40 hours at 40°C. 2 % of ntamurn dioxide (plgment) and alsol %
of ethylene bis-stearamide (slip agent) are added to the dry powder. The mixture is then
compounded for 4 minutes on a twm-roll rmll at 180°C '
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A sheet 0.8 mm thick is compressed from the milled hide at 175°C, and test specimens
measuring 45 x 17 mm? are punched out. The effectiveness of the additives put in is tested
by heat ageing in a circulating air oven at 180°C. The development of colour after 45

minutes testing time serves as a criterion. The colour intensity is determined by the
"Yellowness Index" as specified in ASTM D 1925-70. Higher numbers mean a more

intense yellow coloration. The tests show that the yellow coloration is effectively
suppressed by the addition of the compounds according to the invention.

Table 1:
Additive Yellowness Index. after
L 45 minutes at 180°C
- 78
0.5 % of DLTDP 75
0.25 % of the compound 44
from Example 2b + 0.5 %
of DLTDP

DLTDP: dilauryl thiodipropionate

Table 2:
Additive Yellowhcs’sllndcx 'aft.cr '
45 minutes at 180°C
- 58
0.5 % of DLTDP 1 66
0.25 % of the mixture from | 34
Example 4 + 0.5 % of

DLTDP

0.25 % of the mixture from

Example 5 + 0.5 % of
DLTDP -

DLTDP: dilauryl thiodipropionate

00

1
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Example 7: Stabilization of methyl methacrylate/butadiene/styrene graft copolymer
(MBS).

Preparation of the additive emulsion:

A mixture of 6.4 parts of the compound described in Example 2a, 25.6 parts of dilauryl
thiodipropionate and 3.4 parts of stearic acid is heated to fusion (about 80°C). The mixture
1s vigorously stirred and a warm solution of 0.4 parts solid sodium hydroxide and

21.4 parts of water is added. The obtained emulsion (water droplets in organic medium) is
then converted by adding 42.8 parts of warm water. Subsequently, the emulsion is diluted
'/10 with warm water and gently stirred at 60°C until use.

Coagulation conditions:

The amount of additive emulsion indicated in Table 3 is added to 100 ml of cooled
MBS-latex. The mixture is stirred for 30 minutes. Then, the mixture is poured into 200 ml
of aqueous HCI (0.1 N) at 70°C. The final temperature is about 60°C. Subsequently, the
muxture is vigorously stirred and about 20 ml of aqueous NaOH (1 N) are added in order
to adjust the pH to 5.5-6. The suspension is heated up to 95°C and this temperature is
maintained for 5 minutes.

Finally, the suspension is filtered, the solid MBS is washed with water and dried for
48 hours at 60°C under vacuum. The diameter of the MBS particles is about 3 to 10 um.

The MBS-powder is exposed to a thermal analysis at 200°C in the air. The exothermic
reaction which appears is a measure for the degradation of the polymer. The criterion for
stabilization is the time to onset (T,) or the time to the maximum (T,,,) of the exothermic
reaction. The results shown in Table 3 reveal a good stabilization of the polymer.

Table 3:
Concentration of the addluvc T, in rmnutes T, in mmutes
emulsion in MBS-latex

1%" 14-16

*) This value corresponds to 3 % in dned MBS
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CLAIMS:
1. A composition containing a) a polystyrene,

substituted polystyrene, copolymer or terpolymer of styrene or

of a substituted styrene, polycarbonate, polyester-carbonate,

polyurethane, polyamide, copolyamide, polyacetal or

polyphenylene oxide and b) at least one compound of the formula

I

OH
Ry
H3C CH

CH4

in which R; is methyl or ethyl and R, is Ci10-C30 alkyl.

2. A composition according to claim 1, wherein R, is

C12 - C18 al le .

3. A composition according to claim 1, wherein the

compound of the formula I is

OH _CHs OH CH-
H2C CH H2C CH
3 ~ 3 ~
C14H2g C16H33

or

CHj CHj3
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4 . A composition according to claim 1, containing a
mixture of the compounds
OH OH
_-CH; _-CoHs
H4C CH H,C CH
™~ ~
Rz' R2l L
(Ia) and (Ib)
CHj CHj

in which Ry;’is -CyHams: and R,.” is ~Cn-1Hom-1 and m is an integer

from 10 to 30 and is the same in the radicals Ry’ and R,”.

5. a composition according to claim 1, wherein the
component a) 1is a polystyrene, substituted polystyrene or a

copolymer or terpolymer of styrene or of a substituted styrene.

6 . A composition according to claim 1, wherein the
component a) 1s impact-resistant polystyrene (IPS), a
styrene/acrylonitrile'copolymer(SAN) or an

acrylonitrile/butadiene/styrene copolymer (ABS).

7. A composition according to claim 1, wherein the
component a) 1s an acrylonitrile/butadiene/styrene terpolymer
(ABS) or a methyl methacrylate/butadiene/styrene graft
copolymer (MBS).

8 . A composition according to claim 1, wherein the
component a) 1is a polycarbonate, polyester-carbonate,
polyurethane, polyamide, copolyamide, polyacetal or

polyphenylene oxide.

9. Compounds of the formula I
OH
~R
H1C CH

CHs
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in which R; is methyl or ethyl and R, is Ci0-Cag alkyl.
10. A composition containing a) an organic material which

ls sensitive to thermal, oxidative or actinic degradation and

b) at least one compound of the formula I according to claim 9.

5 11. A mixture of the compounds
OH OH
~CH3 - CaHs
H1C CH\ H4C CH
.
RZ! sz '
(Ia) and (Ib)
CHj CHj

from 10 to 30 and is the same in the radicals R,’ and R5" .

12. A mixture of the compounds
OH OH |
- CH3 - C2Hs
H3C CH_ H;C CH
C14H2g \C13H27
and
CH3 CHy

10 according to claim 11.
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13. A mixture of the compounds
OH OH
P CH3 P CoHs
H3C CH_ H,C CH
~
C16H33 C15H3)
and
CHj CHj
according to claim 11.
14 . A process for the stabilization of a material

selected from the group consisting of polystyrene, substituted
polystyrene, copolymers or terpolymers of styrene or of a
substituted styrene, polycarbonate, polyester-carbonate,
polyurethane, polyamide, copolyamide, polyacetal or
polyphenylene oxide against thermal, oxidative or actinic
degradation, which comprises incorporating at least one

compound of the formula I defined in claim 1 into these

materials.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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