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NOTICE OF ENTITLEMENT

We, Ciba-Geigy AG, of Klybeckstrasse 141, CH-4002 Basle, Switzerland, the applicant in respect of
Australian Patent Application No 31841/93 state the following:

1 Ciba-Geigy AG is the Nominated person in respect of the application.
2 The actual inventor of the invention, the subject of the application, is: Dr Peter Nesvadba.
3 The Nominated person, Ciba-Geigy AG, is entitled to the grant of the patent in respect of the

application because the Nominated person derived title to the invention from the said inventor
by assignment.

4 The Noriinated person is entitled to claim priority from the basic application listed in the
patent application form because (i) the Nominated person is the applicant in respect of the
basic application and (ii) the basic application was the first application made in a convention
country in respect of the invention, the subject of the application.

DATED this 16th day of September 1994.
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A member of the firm of
DAVIES COLLISON CAVE
for and on behalf of the applicant(s).
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Applicant, request the grant

of a patent to the person/s indicated below as the Nominated Person/s, for an

invention described in the accompanying standard
Full application details follow.
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Ciba-Geigy AG,
of Klybeckstrasse 141, CH-4002 BASLE,
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[74] Address for service in Australia:
DAVIES COLLISON CAVE, Patent Attorneys
10 Barrack Street, SYDNEY NSW 2000
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(57) Claim
1. A compound of formula I

R2 RZ
o___O o___O
| | | |
M P ong© R CH’C(R1
R ~ 3 2
d o HeC”(CHY), m,
R —C_ _CH
/ “CH Rs
I
R4

wherein nis 0, 1 or 2,

R and R, are each independently of the other C,-C,alkyl or, when taken together, are a
2,3-dehydropentamethylene radical,

R, and Rj are each independently of the other hydrogen, C;-Cyalkyl or Cs-Cycycloalkyl,
and

R4, Rs, Rg and R4, if n =1, are each independently of one another hydrogen or
C,-Cqalkyl, or,if n=0 and if n =2, are hydrogen.
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Invention Title: Novel cycloalkylidene bisphenol phosphites

The following statement is a full description of this invention, including the
best method of performing it known to me:-
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Novel cycloalkylidene bisphenol phosphites

The present invention relates to novel phosphites, to compositions comprising them, to
their use as stabilisers and to a process for their preparation.

Spiro-linked biphosphites that are used as stabilisers for polyolefins are disclosed in
DE-B-1 237 312 and in US-A-4 206 111. In addition to a great number of other
phosphites, EP-A-33 395 and US-A-4 463 112 also embrace generically bisphenol
phosphites in which the phosphorous acid is esterified with monofunctional alcohols.
Bisphosphites of the type

O O
oy /
Ro_ P-O O Y ‘@" 0-P >R0 , wherein Y coniains a heteroatom, are
(0] (0]

embraced by US-A-3 856 728.

There is still a need to provide effective stabilisers for organic materials which are
susceptible to oxidative, thermal or light-induced degradation.

Accordingly, the invention relates to compounds of formula I

R, R,
0 0 o}
HC” ~P”~ | X ~P” TCH,
| | |
R—C. O . c—hR
T THs RN et Ry OHY \
R Ha? (?Ha)n @,
R, —cC CH
/ Nch R
6 |
Rd

whereinnis 0, 1 or 2,

R and R, are each independently of the other C;-C,alkyl or, when taken together, are a
2,3-dehydropentamethylene radical,

R, and Rj are each independently of the other hydrogen, C;-C,alkyl or Cs-Cgcycloalkyl,
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and

R4, Rs, Rgand Ry, if n =1, are each independently of one another hydrogen or
C;-Cjalkyl, or,if n=0 andifn=2,are s arogen.

Compounds of formula I, wherein n is 1 or 2, are preferred.

Preferred compounds of formula I are also those wherein R, and Rj are each
independently of the other hydrogen, C;-C,alkyl or cyclohexyl.

Particularly interesting compounds of formula I are those in which n = 1. Among them,
those compounds merit special interest wherein R, is hydrogen and Rs, R and R, are each
independently of one another hydrogen or methyl.

Further interesting compounds of formula I are those wherein R, and Rj are each
independently of the other hydrogen, methyl, butyl or cyclohexyl. Of particular interest

are those compounds of formula I, wherein R, and R; are each independently of the other
hydrogen, methyl or tert-butyl.

Also preferred are compounds of formula I, wherein Rs, Rg and R, are hydrogen and R, is
hydrogen or tert-butyl, more particularly those wherein Ry, Rs, R¢ and R; are hydrogen.

Especially preferred are also compounds of formula I, wherein R and R, are each

independently of the other methyl or butyl or, when taken together, are a 2,3-dehydro-
pentamethylene radical.

If n = 0, novel cyclopentyl compounds of formula

R2 R2 %

Rﬁ/(l:‘CH’é c R (lj‘CH’é\’R1
R 2 Rj H2C/ \CH2 3 IS g'
Hac:—CH/2 |

are obtained. If n =2 or n = 1, corresponding cycloheptyl or unsubstituted or substituted
cyclohexyl compounds are obtained.
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R, Ry, Ry, R3, Ry, Rs, Ry and R4 as C;-C,alkyl can be linear or branched and are methyl,
ethyl, 1-propyl (n-propyl), 2-propyl (isopropyl), 1-butyl (n-butyl), 2-butyl (sec-butyl),
2-methylpropyl (isobutyl) or 1,1-dimethylethyl (tert-butyl).

The compounds of formula I may conveniently be prepared by reacting a compound of
formula II

F‘2 F12
HO OH
R c’ R
: HC ™ (CHa)y L)
R, —C_ _CH
/ ScA R
Re |
R4

with a suitable halophosphite of formula III

O-CH
/ '% ~ R1
X—- P\ /C ~ (11D
R
O ’CH2

wherein X is a chlorine, bromine or iodine atom, preferably a chlorine atom. The
substituents R, Ry, Ry, R3, Ry, Rs, Rg and R the index n are as defined above for
formula L

The invention therefore also relates to a process for the preparation of compounds of
formula I, which comprises reacting a compound of formula II with a cyclic halophosphite
of formula III.

A preferred process is one wherein the cyclic halophosphite of formula Il is a
/O -CH%. _R,
chlorophosphite of formula Illa  CI—P ’C\R (IlTa). A particularly preferred
O-CH,
process comprises carrying out the reaction in the presence of a base. Suitable organic
bases include organic amines (e.g. trimethylamine, triethylamine, tributylamine,
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N,N-dimethylaniline, N,N-diethylaniline or pyridine), hydrides (e.g. lithium, sodium or
potassium hydride), organometal compounds (e.g. methyl lithium, butyl lithium) or
alcoholates (e.g. sodium methylate). Suitable inorganic bases are typically alkali metal
hydroxides such as sodium hydroxide or potassium hydroxide, or alkali metal carbonates
such as sodium or potassium carbonate. It is especially convenient to use triethylamine or
butyl lithium as base.

The reaction is conveniently carried out in a solvent, starting from one of the educts,
preferably the bisphenol of formula II, and with or without the base.

Suitable solvents are aliphatic and aromatic hydrocarbons or aliphatic and aromatic
halogenated hydrocarbons or ethers. Suitable aromatic hydrocarbons are typically
benzene, toluene and xyle:xe, and a chlorinated aromatic hydrocarbon may be
chlorobenzene. Suitable halogenated aliphatic hydrocarbons are typically methylene
chloride or chloroform. Suitable ethers are typically diethyl ether, dibutyl ether or
tetrahydrofuran. Preferred solvents are aromatic hydrocarbons, in particular toluene or
Xylene.

The reaction is carried out conveniently by slowly adding the second educt, preferably the
cyclic halophosphite of formula III, with cooling and mixing. The temperature is not
critical. It is desirable to keep the mixture, with stirring, at a temperature in the range from
-30°C to +50°C, typically from 0°C to 20°C and, preferably, from 5°C to 15°C. A
precipitate of the hydrochloride of the base is conveniently removed by filtration.

The educts are preferably added in the ratio ot { mol of the compound of formula II to

2 mol of the compound of formula IIL It is, however, also possible to use an excess of the
compound of formula III, typically 2.01 to 2.2 equivalents. The amount in which the base
is added may vary from the catalytic through the stoichiometric amount up to a multiple of
the molar excess over the amount of compound of formula III. It is preferred to add the
base in equimolar amount with respect to the compound of formula III.

The compound of formula I can be isolated from the reaction mixture by conventional
working up methods, conveniently by concentration, taking up in a solvent, removing
insoluble matter by filtration, crystallisation and drying. Dissolving and filtration can be
carried out at temperatures close to the boiling point of the solvent. Suitable solvents for
the working up are those stated above. Hydrocarbons such as ligroin or petroleum ether
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are especially useful.

The bisphenols of formula IT are known compounds which can be prepared by the methods
described in Houben-Wey], 4th edition, Vol. VI/1c, pages 1028-1030, Thieme-Verlag,
Stuttgart 1976. The preparation of the halophosphites is also known, typically by reacting
the phosphorus trihalid- with suitable 1,3-diols in accordance with the particulars given in
Houben-Weyl, 4th edition, Vol. XII/2, pages 45-50, Thieme-Verlag, Stuttgart 1964.

The compounds of formula I have excellent suitability for stabilising organic materials
against oxidative, thermal or light-induced degradation. Accordingly, the invention also
relates to compositions comprising (a) an organic material susceptible to oxidative,
thermal or light-induced degradation and (b) at least one compound of formula I, as well
as to the use of compounds of formula I for stabilising such organic materials.

Exemplary of such materials are:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
polybut-1-ene, poly-4-methyipent-1-ene, polyisoprene or polybutadiene, as well as poly-
mers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which
optionally can be crosslinked), for example high density polyethylene (HDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), branched low
density polyethylene (BLDPE).

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph,
preferably polyethylene and polypropylene, can be prepared by different, and especially
by the following, methods:

a) radical polymerisation (normally under high pressure and at elevated
temperature).

b) catalytic polymerisation using a catalyst that normally contains one or more
than one metal of groups IVb, Vb, VIb or VIII of the Periodic Table. These
metals usually have one or more than one ligand, typically oxides, halides,
alcoholates, esters, ethers, amines, alkyls, alkenyls and/or aryls that may be
either - or o-coordinated. These metal complexes may be in the free form or
fixed on substrates, typically on activated magnesium chloride, titanium (III)
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chloride, alumina or silicon cxide. These catalysts may be soluble or insoluble
in the polymerisation medium. The catalysts can be used by themselves in the
polymerisation or further activators may be used, typically metal alkyls, metal
hydrides, metal alkyl halides, metal alkyl oxides or metal alkyloxanes, said
metals beeing elements of groups Ia, Ila and/or Iifa of the Periodic Table. The
activators may be modified conveniently with further ester, ether, amine or silyl
ether groups. These catalyst stystems are usually termed Phillips, Standard Oil
Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene
with polyisobutylene, polypropylene with polyethylene (for example PP/HDPE,
PP/LDPE) and mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl mono-

. mers, 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, etihylene/methylpentene copolymers, ethylene/heptene
copolymers, ethylene/octene copolymers, propylene/butadiene copolymers, isobutylene/-
isoprene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate

ga o, copolymers, ethylene/vinyl acetate copolymers and their copolymers with carbon mon-
H oxide or ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpoly- L
T mers of ethylene with propylene and a diene such as hexadiene, dicyclopentadiene or ethy-
PP lidene-norbornene; and mixtures of such copolyme. s with one another and with polymers
S mentioned in 1) above, for example polypropylene/ethylene-propylene copolymers, g
LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers P
a 3. (EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon mon- E
g ogs0el oxide copolymers and mixtures thereof with other polymers, for example polyamides. :

e

4. Hydrocarbon resins (for example Cs-Cy) including hydrogenated modifications thereof
(e.g. tackifiers) and mixtures of polyalkylenes and starch.

5. Polystyrene, poly(p-methylstyrene), poly(o-methylstyrene).

6. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, for !
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example styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/buta-
diene/alkyl acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhydride,
styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of styrene copoly-
mers and another polymer, for example a polyacrylate, a diene polymer or an ethylene/-
propylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/-
styrene, styrene/isoprene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/-
propylene/ styrene.

7. 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 alkyl acrylates or 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/buta-
diene copolymers, as well as mixtures thereof with the copolymers listed under 6), for
example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
or sulfochlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epi-
chlorohydrin homo- and copolymers, especially polymers of halogen-containing vinyl
compounds, for example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride,
polyvinylidene fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene
chloride, vinyl chloride/vinyl acetate or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from o,3-unsaturated acids and derivatives thereof such as polyacry- i
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacrylo- |
nitriles, impact-modified with butyI acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other
unsaturated monomers, for example acryionitrile/ butadiene copolymers, acrylonitrile/-
alkyl acrylate copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide
copolymers or acrylonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or
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acetals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, poly-
vinyl benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl
melamine; as well as their copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, poly-
ethylene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with sty-
rene polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybuta-
dienes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or
from aminocarboxylic acids or the corresponding lactams, for example polyamide 4, poly-
amide G, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an
elastomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide
or poly-m-phenylene isophthalamide; and also block copolymers of the aforeraentioned
polyamides with polyolefins, olefin copolymers, ionomers or chemically honded or graf-
ted elastomers; or with polyethers, e.g. with polyethylene glycol, polypropylene glycol or
polytetramethylene glycol; as well as polyamides or copolyamides modified with EPDM
or ABS; and polyamides condensed during processing (RIM polyamide systems).

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

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic
acids or the corresponding lactones, for example polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates,
as well as block copolyether esters derived from hydroxyl-terminated polyethers; and also

-
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polyesters modified with polycarbonates or MBS.
19. Pelycarbonates and polyester carbonates.
20. Polysulfones, polyether sulfones and polyether ketones.
21. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phencl/formaldeliyde resins, urea/formaldehyde
resins and melamine/formaldehyde resirs.

22. Drying and non-drying alkyd resins.

23. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated

oguest dicarboxylic acids with [«iyhydric alcohols and vinyl compounds as crosslinking agents,
and also halogen-containing modifications thereof of low flammability.

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy
2%e"% acrylates, urethane acrylates or polyester acrylates.

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,
: urea resins, polyisocyanates or epoxy resins.

26. Crosslinked epoxy resins derived from polyepoxides, for example from bisglycidyl
{ o ethers or from cycloaliphatic diepoxides.

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified homolo-
gous derivatives thereof, for example cellulose acetates, cellulose propionates and cellu-

lose butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their
derivatives.

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS,
PC/ASA, PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic
PUR, POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE,
PA/PP, PA/PPO.

i i G g
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29. Naturally occurring and synthetic organic materials which are pure monomeric com-
pounds or mixtures of such compounds, for example mineral oils, animal and vegetable
fats, oil and waxes, or oil<, fats and waxes based on synthetic esters (e.g. phthalates, adi-
pates, phosphates or trimellitates) and also mixtures of synthetic esters with mineral oils in
any weight ratios, typically those used as spinning compositions, as well as aqueous emul-
sions of such materials.

30. Aqueous emulsions of natural or synthetic rubber, e.g. natural latex or latices of
carboxylated styrene/butadiene copolymers.

The organic materials of component (a) to be protected are preferably natural,
semi-synthetic or, more particularly, synthetic organic materials. ¥ specially preferred
organic materials are thermoplastic polymers, preferably PVC or polyolefins, most
preferably polyethylene and polypropylene (PP).

The compositions of this invention conveniently contain the compound of formul~ Iin an
amount of 0.01 to 10, typically 0.05 to 5, preferably 0.05 to 3 and, most preferably, 0.05 to
2 % by weight. The compositions may contain one ore more components of formula I and
the percentages by weight are based on the total amount of said compounds. The
computation is based on the total weight of the organic material without the cor.us *ands of
formula L.

Incorporation in the organic materials can be effected by blending them with, or by

applying thereto, the compound of formula I and further optional additives by methods

which are commonly used in the art. If the organic materials are polymers, especially

synthetic polymers, the incorporation can be effected before or during the fabrication of

shaped articles or by applying the dissolved or dispersed compound to the polymer, with {
or without subsequent evaporation of the solvent. In the case of elastomers, these may also ;
be stabilised as lattices. A further means of blending the compound of formula I into
polymers consists in adding said compound before, during or directly after the f
polymerisation of the corresponding monomers or before crosslinking. The compound of i
formula I can also be added in encapsulated form (e.g. in waxes, oils or polymers). If the j
compound of formula I is added before or during polymerisation, it can also act as
regulator for the chain length of the polymers (chain terminator).

The compounds of formula I or mixtures thereof can also be added in the form of a | g

P A




-11-

masterbatch which contains these compounds to the pelymers to be stabilised, typically in
a concentration of 2.5 to 25 % by weight.

The compounds of formula I may conveniently be incorporated by the following
techniques:
- as emulsion or dispersion (e.g. to lattices or emulsion polymers),
- as dry mixture while blending additional components or polymer mixtures
- by direct addition to the processing apparatus (e.g. extruder, internal
mixer and the like) '
- as solution or melt.

Polymer compositions of this invention can be used in different form and processed to
different products, including sheets, filaments, ribbons, moulded articles, profiles or as
binders for paints and varnishes, adhesives or putties.

As already mentioned, the organic materials to be protected are preferably natural,
semi-synthetic or, more particularly, synthetic polymers. It is especially useful to protect
thermoplastic polymers, preferably polyolefins. In this connection, the excellent action of
the compounds of formula I as processing stabilisers (heat stabilisers) is to be singled out
for special mention. To this end, the compounds of formula I are conveniently added
before or during the processing of the polymer.

It is, however, also possible to stabilise other polymers (e.g. elastomers) or lubricants and
hydraulic fluids against degradation, such as light-induced and/or thermal oxidative

degradation. Examples of elastomers will be found among the above list of possible
organic materials.

The suitable lubricants and hydraulic fluids may be based on mineral or synthetic oils or
mixtures thereof. The lubricants are known to the skilled person and described in the
pertinent technical literature, for example in Dieter Klamann, "Schmierstoffe und
verwandte Produkte" (Lubricants and Related Products), Verlag Chemie, Weinheim, 1982,
in Schewe-Kobek, "Das Schmiermittel-Tascheubuch" (The Lubricant Handbook),

Dr. Alfred Hiithig-Verlag, Heidelberg, 1974) and in "Ullmanns Enzyklopédie der
technischen Chemie", (Encyclopedia of Industrial Chermnistry), Vol. 13, pages 85-94
(Verlag Chemie, Weinheim, 1977).

i
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The invention further relates to a process for protecting organic material against oxidative,
thermal and/or light-induced degradation, which comprises incorporating in, or applying
to, said material at least one compound of formula I as stabiliser.

In addition to containing the novel compounds, the compositions of the invention,
especially if they contain organic, preferably synthetic, polymers, may contain other
conventional additives.

Hlustrative examples of such further additives are:
1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-
ogeses 4,6-dimethylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol,
2,6-di-tert-butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(o-methylcyclo-
oo e hexyl)-4,6-dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol,

: 2,6-di-tert-butyl-4-methoxymethylphenol, 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-
9o s (1-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methylheptadec-1'-yl)phenol, 2,4-di-
methyl-6-(1-methyltridec-1'-yl)phenol and mixtures therof.

1.2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-do-
decylthiomethyl-4-nonylphenol.

Teret 1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-
methoxyphenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-di-
phenyl-4-cctadecyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl4-hydroxy-
anisole, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenylstearate,
bis-(3,5-di-tert-butyl-4-hydroxyphenyl)adipate.

1.4. Hydroxylated thiodiphenvl ethers, for example 2,2’-thiobis(6-tert-butyl-4-methyl-

phenol), 2,2°-thiobis(4-octylphenol), 4,4’-thiobis(é-tert-butyl—3-methylphenolj, 4,4’ -thio-
bis(6-tert-butyl-2-methylphenol), 4,4'-thiobis-(3,6-di-sec-amylphenol), 4,4'-bis-(2,6-dim-
ethyl-4-hydroxyphenyl)disulfide. X

1.5. Alkylidenebisphenols, for example 2,2’-methylenebis(6-tert-butyl-4-methylphenol),
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2,2’-methylenebis(6-tert-butyl-4-ethylphenol), 2,2’-methylenebis[4-methyl-6-(a-methyl-
cyclohexyl)phenol], 2,2’-methylenebis(4-methyl-6-cyclohexylphenol), 2,2’-methylene-
bis(6-nonyl-4-methylphenol), 2,2’-methylenebis(4,6-di-tert-butylphenol), 2,2’-ethylidene-
bis(4,6-di-tert-butylphenol), 2,2’-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’-methy-
lenebis[6-(a-methylbenzyl)-4-nonylphenol], 2,2’-methylenebis[6-(o,o-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-methylphenyl)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-2-methyl-phenyl)-3-n-dodecylmer-
captobutane, ethylene glycol bis[3,3-bis(3’-tert-butyl-4’-hydroxyphenyl)butyrate], bis(3-
tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadiene, bis[2-(3’-tert-butyl-2’-hydroxy-
5’-methylbenzyl)-6-tert-butyl-4-methylphenyljterephthalate, 1,1-bis-(3,5-dimethyl-2-
hydroxyphenyl)butane, 2,2-bis-(3,5-di-tert-butyl-4-hydroxyphenyl)propane, 2,2-bis-(5-
tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane, 1,1,5,5-tetra-(5-tert-
butyl-4-hydroxy2-methylphenyl)pentane.

1.6. O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxy-
dibenzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tris-(3,5-di-tert-
butyl-4-hydroxybenzyl)amine, bis(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithio-
terephthalate, bis(3,5-di-tert-butyl-4-hydroxybenzyl)sulfide, isooctyl-3,5di-tert-butyl-4-
hydroxybenzylmercaptoacetate.

1.7. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-
hydroxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malo-
nate, di-dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis-
[4-(1,1,3,3-tetramethylbutyl)phenyl]-2,2-bis(3,5-di- tert-butyl-4-hydroxybenzyl)malonate.

1.8. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4-hy-
droxybenzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-
tetramethylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.9. Triazine Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-
hydroxyanilino)-1,3,5-triazine, 2-octylmercaptc-4,6-bis(3,5-di-tert-butyl-4-hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-
1,3,5-triazine, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris-
(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-di-
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methylbenzyl)isocyanurate, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-tri-
azine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine,
1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurate.

1.10. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphos-
phonate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-
butyl-4-hydroxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy3-methylbenzyl-
phosphonate, the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonic acid.

1.11. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.12. Esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene
glycol, triethylene glycol, pentaerythritol, tris(thydroxyethyl) isocyanurate, N,N’-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.13. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or
polyhydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonane-
diol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene
glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis-
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14 Esters of -(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethyiene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, di¢thylene
glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.15 Esters of 3,5-di-tert.-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexancdiol, 1,9-nonanediol, ethy-
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lene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(thydroxyethyl) isocyanurate, N,N’-bis(hydroxy-
ethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpro-
pane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N’-bis(3,5-di-
tert-butyl-4-hydroxyphenylpropionyl)hexamethylenediamine, N,N’-bis(3,5-di-tert-butyl-
4-hydroxyphenylpropionyl)trimethylenediamine, N,N’-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)hydrazine.

2. UV absorbers and light stabilisers

2.1. 2-(2’-Hydroxyphenyl)benzotriazoles, for example 2-(2’-hydroxy-5’-methylphenyl)-
benztriazole, 2-(3’,5’-di-tert-butyl-2’-hydroxyphenyl)-benztriazole, 2-(5’-tert-butyl-2’-
hydroxyphenyl)-benztriazole, 2-(2’-hydroxy-5’-(1,1,3,3-tetramethylbutyl)phenyl)-benztri-
azoie, 2-(3’,5’-di-tert-butyl-2’-hydroxyphenyl)-5-chlor-benztriazole, 2-(3’-tert-butyl- 2’-
hydroxy-5’-methylphenyl)-5-chlor-benztriazole, 2-(3’-sec-butyl-5’-tert-butyl-2’-hydroxy-
phenyl)-benztriazole, 2-(2’-hydroxy-4’-octoxyphenyl)-benztriazole, 2-(3’,5’-di-tert-amyl-
2’-hydroxyphenyl)-benztriazole, 2-(3’,5’-bis-(o,0-dimethylbenzyl)-2’-hydroxyphenyl)-
benztriazole, mixture of 2-(3'-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-
5-chlor-benztriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)-carbonylethyl] -2’ -hydroxy-
phenyl)-5-chlor-benztriazole, 2-(3*-tert-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)-
phenyl)-5-chlor-benztriazole, 2-(3-tert-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)-
phenyl)-benztriazole, 2-(3"-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-
benztriazole, 2-(3'-tert-butyl-5'-{2-(2-ethylhexyloxy)carbonylethyl ]-2’-hydroxyphenyl)-
benztriazole, 2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)-benztriazole, und 2-(3'-terc-
butyl-2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenyl-benztriazole, 2,2'-methylene-
bis[4-(1,1,3,3-tetramethylbutyl)-6-benztriazole-2-yl-phenol]; the transesterification
product of 2-[3"-tert-butyl-5-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]-2H-benztri-
azole with polyethylene glycol 300; [R-CH,CH,-COO(CH,)s15— , where R = 3'-tert-
butyl-4'-hydroxy-5'-2H-benzotriazol-2-ylphenyl.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-de-
cyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4’-trihydroxy and 2’-hydroxy-4,4’-dimethoxy
derivatives.
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2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-
phenyl salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-
tert-butylbenzoyl) resorcinol, benzoyl resorcinol, 2,4-di-tertbutylphenyl 3,5-di-tert-butyl-
4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-
butyl-4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxy-
benzoate.

2.4. Acrylates, for example ethyl o-cyano-,B-diphenylacrylate, isooctyl o-cyano-,B-di-
phenylacrylate, methyl o-carbomethoxycinnamate, methyl o-cyano-f-methyl-p-methoxy-
cinnamate, butyl a-cyano-f-methyl-p-methoxy-cinnamate, methyl o-carbomethoxy-p-
methoxycinnamate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel complexes of 2,2’-thio-bis-[4-(1,1,3,3-tetra-
methylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands
such as n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldi-
thiocarbamate, nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-
hydroxy-3,5-di-tert-butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of
2-hydroxy-4-methylphenyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-
hydroxypyrazole, with or without additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-piperidyl)sebacate,
bis(2,2,6,6-tetramethyl-piperidyl)succinate, bis(1,2,2,6,6-pentamethylpiperidyl)sebacate,
bis(1,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate,
the condensate of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succi- R
nic acid, the condensate of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenedi-
amine and 4-tert-octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperi-
dyl) nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4- piperidyl)-1,2,3,4-butane-tetracar-
boxylate, 1,1’-(1,2-ethanediyl)bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-2,2,6,6-
tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-penta-
methylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonate, 3-n-octyl- f
7,7,9,9-tetramethyl-1,3,8-triazasprio[4.5]decan-2,4-dion, bis(1-octyloxy-2,2,6,6-tetra- i
methylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succinate, the '
condensate of N,N'-bis-(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and
4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butyl-
amino-2,2,6,6-tetramethylpiperidyl )-1,3,5-triazine and 1,2-bis(3-aminopropylamino)-
ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperi-
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dyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-
piperidyl)pyrrolidin-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli-
dine-2,5-dione.

2.7. Oxamides, for example 4,4’-dioctyloxyoxanilide, 2,2’-dioctyloxy-5,5’-di-tert-butox-
anilide, 2,2’-didodecyloxy-5,5’-di-tert-butoxanilide, 2-ethoxy-2’-ethoxanilide, N,N’-
bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2’-ethoxanilide and its mix-
ture with 2-ethoxy-2’-ethyl-5,4’-di-tert-butoxanilide and mixtures of ortho- and para-
methoxy-disubstituted oxanilides and mixtures of o- and p-ethoxy-disubstituted oxani-
lides.

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxy-
phenyl)-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-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hy-
droxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyl-
oxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2hydroxy-
3-butyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-
hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine.

3. Metal deactivators, for example N,N’-diphenyioxamide, N-salicylal-N’-salicyloyl
hydrazine, N,N’-bis(salicyloyl) hydrazine, N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenyl-
propionyl) hydrazine , 3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl di-
hydrazide, oxanilide, isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide, N,N'-di-
acetaladipoyl dihydrazide, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)-
thiopropionyl dihydrazide. L

4. Further phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl
phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, tri- ‘
octadecyl phosphite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) L
phosphite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) penta- :'
erythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)-pentaeryt hritol diphosphite,
diisodecyloxypentaerythritol diphosphite, bis(2,4-di-t21t-butyl-6-methylphenyl)penta-

erythritol diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphsophite, tristearyl E
sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4’-biphenylene diphosphonite, 6- }
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isooctyloxy-2,4,8,10-tetra-tert-butyl- 12H-dibenz[d,g]- 1,3,2-dioxaphosphocin, 6-fluoro-
2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-
butyl-6-methylphenyl)methylphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethylphos-
phite.

5. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the
lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of
2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, penta-
erythritol tetrakis(B-dodecylmercapto)propionate.

6. Polyamide stabilisers, for example, copper salts in combination with iodides and/or
phosphorus compounds and salts of divalent manganese.

7. Basic co-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, tri-
allyl cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyure-
thanes, alkali metal salts and alkaline earth metal salts of higher fatty acids for example
calcium stearate, zinc stearate, magnesium behenate, magnesium stearate, sodium rici-
noleate and potassium palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

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

9. Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres,
asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxydes, carbon black,
graphite.

10. Other additives, for example, plasticisers, lubricants, emulsifiers, pigments, optical
brighteners, flameproofing agents, antistatic agents and blowing agents.

11. Benzofuranones and indolinones, for example those disclosed in US-A-4 325 863 or
US-A-4 338 244,

As further stabilisers it is preferred to use antioxidants, light stabilisers or processing
stabilisers. Accordingly, the invention relates in particular to those compositions that
contain antioxidants, light stabilisers or processing stabilisers as further stabilisers.

Especiall: preferred compositions are those comprising as further stabilisers phenols,
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hindered amines (HALS), thiosynergists and/or further phosphorus-containing
compounds.

The following Examples illustrate the invention in more detail. In the claims and in the
main body of the description parts and percentages are by weight, unless otherwise
indicated.

Example 1: 23.8 g of 1,1-bis(4-hydroxy-3-tert-butylphenyl)cyclohexane and 19.2 ml of
triethylamine are dissolved in 360 ml of toluene. With stirring and after cooling to 10°C,
23.4 g of 2-chloro-5,5-dimethyl-1,3-dioxaphosphorinanz are slowly added dropwise to this
solution. The mixture is then kept for 1 h at 10°C with stirring. Afterwards triethylamine
hydrochloride is removed by filtration, the filtrate is concentrated by evaporation and the
residue is dissolved in 100 ml of ligroin at 100°C. After further filtration and cooling to
5°C, the product is filtered with suction and dried over diphosphorus pentoxide under
reduced pressure, giving 31.65 g of the compound of formula

(CHg)sC C(CHg)s
(6] (@) (0] (0]
H,C” ~P~ SP” “CH,
| | | |
C— — .
Ha /C ‘CHZ’O et O\CH{C\ CH, (compound 1) with a
HaC HC™ “CH, CHg
H,C_ CH,
ek,

melting point of 140-145°C. “
Elemental analysis: % C % H % P
caled.: 67.06 844  9.61
found: 67.03 8.40 9.56.

Examples 2-10: Compounds 2 to 5 and 7 to 10 are prepared according to the method
described in Example 1. The preparation of compound 6 is in accordance with the
particulars of Example 1, except that butyl lithium is used as base in stoichiometric !
proportion to the phenolic OH groups. Structural formulae and characterisation of the i
compounds obtained are summarised in Table 1.
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Table 1: Characterisation of the compounds 2 to 10

No. Compound Characterisation

o o} o (o] Yield: 639
HC” \'f/ ~PT eH, mp:174-17g ‘c
2 HC—c_ o o_ _C—CH %C %H %P
/ CHS H,C Cc CH, CH \CH

calcd.: 6529 7.88 10.52

H.C 2 H.C”  NCH 2
) 2 | ° 3 found: 65,4 7.91 102
H,C CH
ek,
o (CH;),C C(CH,)y
“02.: HZC’O\P/O O\P/O\CH2 Yield: 72 °./°
sass | | | | mp: 59.62 °C
o*:.,::., 3 c_ O o, _¢C %C %H %P
onuco: \ CHZ HZC/C\CH2 CH2 / Ca1Cd.269.98 8..1 8.9
, o e | | found: 69.58 824 8.4¢
Looseee, HC_ CH,
1] L] CH2
(CH,),C C(CHy)y

o___O o_ o o1d- B4 9
° ‘ Heo Sp”s ~p” “cH Yield: 64 A.
mo—t j@\ /@i S bl MRS
; LX) e 9 — N N — o, L)
s 4 WAL c CH, BHY N D an
2

X 2 3 HZC/ NCH 3 CHa calcd.: 67.84 8.69
lA‘A!: l fOllnd: 67.73 8.83
! ot H,C CH
il T o,
(CHy),C C(CHy)y
s 6% o] 0 (o) o
o Hz?’ \T’ Xy SP7 Sc, Yield: 29 %
atee HC< l d o d-cHy  mp:102-109°C
~ /0 / S~
5 /7 CHY HC c CH, CHS N %C %H
H,C 2 H.e” “SeH a “M2  “CH, _
| 2 |2 ] calcd.: 70.38 9.50
H,C CH . 4
*cn, HC_ CH, Ho” 2 found: 70.44 9.47
| CH, |
CH, CHy
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Table 1 (continuation): Characterisation of compounds 2 to 10

No. Compound

Characterisation

H,c” “CH C(CHy)y 2 CH
| |
H,C CH
2 s 2
A,
(CHZ),C C(CHy),
(0] (0] (o] (0]
onooAg HZC/ \T/ ~p” \CHZ
K] | | |
H,C — —
CELE) 2 - . 2
e Ke H,C” CH, CH,
°°° I \
% H,C CH,
A SHCH,
ae 04 2 2
o o I
L] (4
(CHa),C C(CHy),
(@] (0] (0]
e e Hzcl;/ \T/ \@\ | \ \P/ \CI‘L
o 4
° H C‘ ’CH
.t 3 C_ (0] 0 3
. no’ cH >c? A CHY \
‘ 8 3 H,C~ TH, CH,
| I
H,C_ CH
pte 2 CH” 2
[ I
atee HSC_?_CHS
CH,
° a8
A CH, CH,
cessel Hzl CH, HZ? C'i'z
L] [ I
H,C_ CH, HC._ CH
2 CH, 2 2 CH” 2
(0] (0]
| |
H,C \/C - /0 P o\CH _C- CH,4
(e}
H,C 2 H,C” CTZ 2 CH,
|
H,C_ CH,

Yield: 89 %
mp: 261-265 "'C

%C %H %P
calcd.: 69.81 9.32 8.1¢
found: 69.64 939 8.1

Yield:90 %

resin:

31p.NMR (CDCly):
5 (P)=114.5 ppm

Yield: 93 %
resin:

81p.NMR (CDCly):
5 (P)=114.6 ppm

Yield: 95 %
resin:

31P.NMR (CDCl,):
8 (P) = 115.7 ppm

e conT B

T o 51




P s Ea

-22-

Table 1 (continuation): Characterisation of compounds 2 to 10

No. Compound Characterisation
CH, CH,
7 Np” O\ /O\ :
H2(|: llj l|9 cl:H2 Yield: 48 %
HSC —~c. /O oL /C _ CHS mp: 2021 -224°C
10 / tHY THC >c? CcH, THY \ %G %H
HyC H2C|> cTz CH, calcd.: 66.65 8.31
HC—C.  CH_ found: 66.84 825
H C/ CHJ CH,

Example 11: Stabilisation of multiple-extiuaded polypropylene

1.3 kg of polypropylene powder (Propathene® HF 24, Moplen® FL S20, Profax®6501),
having a melt index indicated in Table 2 measured at 230%/216 kg, are blended with

0.05 % of Irganox® 1010 (pentaerythrityl tetrakis-[3-(3,5-di-terl-butyl-4-hydroxy-
phenyl)propionate), 0.05 % of calcium stearate, an amount of hydrotalcite indicated in
Table 2 [DHT 4A®,Kyowa Chemical Industry Co., Ltd., Mg, sAl,(OH);3C05:3,5 H,0]
and 0.05 % of the compound of Table 1. This blend is then extruded in an extruder having
a cylinder diameter of 20 mm and a length of 400 mm at 100 rpm, the 3 heating zones
being adjusted to the following temperatures: 260°C, 270°C, 280°C. The extrudate is
cooled by drawing it through a water bath and then granulated. This granulate is
repeatedly extruded. The melt index is measured online during processing and corresponds
to a value which would be conventionally measured at 230°C/2.16 kg/10 min. A
substantial increase in the melt index denotes pronounced chain degradation, i.e. poor
stabilisation. The results are shown in Table 2.

i p—
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Table 2: Melt index of polypropylene before extrusion and after 3 extrusions

Hydrotalcite Melt index before Compound of Melt index after
HT4A (ppm) 1st extrusion Table 1 3rd extrusion
0 3.4 - 23.0
0 3.49 1 6.2
0 3.49 3 6.1
300 1.8 - 12.0
300 1.8 2 3.0
300 1.89 4 2.7
300 3.29 - 18.9
300 3.29) 1 5.6
i 300 3.29 5 5.2
300 329 6 5.5
300 3.29 9 63
300 3.29 10 5.2

' a) Propathene® HF 24
o b) Moplen® FL S20, prestabilised with 150 ppm of Irganox® 1076
¢) Profax®6501, prestabilised with 250 ppm of Irganox® 1076

Irganox® 1076 = n-octadecyl 3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionate

‘3 Example 12: Test for stabilising polyacetal against yellowing during processing

ity = LD &

8 100 parts of polyacetal powder (Hostaform® C) are blended with 0.3 part of calcium
stearate and with the amounts of Irganox® 1010 (pentaerythrityl tetrakis-[3-(3,5-di-
tert-butyl-4-hydroxyphenyl)propionate) indicated in Table 3 and compound 1 of Table 1.
The blend is then kneaded in a Brabender plastograph for 7 minutes at 190°C/30 rpm. The
kneading stock is thereafter compressed to 1 mm boards. The Yellowness Index (YI) of
the boards is taken as reference value for the stabilising action (measured according to
ASTM D-1925-70). Low YT values denote insignificant, and high YT values strong,

e e AR i et
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yellowing. The lesser the yellowing the more effective the stabiliser. The results are

reported in Table 3.

Table 3: Stabilisation of polyacetal against yellowing during processing

Irganox 1010 (parts per Compound 1 (Table 1)
Yellowness Index (YI)
100 parts of polyacetal) (parts per 100 parts of polyacetal
0.3 - 7.25
- 0.3 2.25
0.25 0.05 3.3

R
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The Claims defining the invention are as follows:

1. A compound of formula I

Ry Ry
o___O o___O
HZC/ \P/ \?/ \~(;'_|2
| |
M P ong® c Ry CH3 \"R1
2 R s 3 2
R 8 Hzcls (CHa), R @,
R, —C_ ,CH
/ “CH TRq
Rs I
R4

whereinnis 0, 1 or 2,

R and R, are each independently of the other C,-Cyalkyl or, when taken together, are a
2,3-dehydropentamethylene radical,

R, and R; are each independently of the other hydrogen, C,-C,alkyl or Cs-Cqcycloalkyl,
and

R4, Rs, Rg and R, if n = 1, are each independently of one another hydrogen or
C,-Csalkyl, or,if n =0 and if n=2, are hydrogen.

2. A compound according to claim 1, wherein nis 1 or 2.

3. A compound according to claim 1, wherein R, and R; are each independently of the
other hydrogen, C,-C_alky! or cyclohexyl.

4. A compound according to claim 1, whichn=1.

5. A compound according to claim 1, wherein n =1, R4 is hydrogen and Rs, Rg and R,
are each independently of one another hydrogen or methyl.

6. A compound according to claim 1, wherein R, and R; are each independently of the
other hydrogen, methyl, butyl or cyclohexyl.

7. A compound according to claim 1, wherein R, and R; are each independently of the

Vo
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other hydrogen, methyl or tert-butyl.

8. A compound according to claim 1, wherein Rg, R and R; are hydrogen and Ry is
hydrogen or tert- butyl.

9. A compound according to claim 1, wherein R4, Rs, Rg and R are hydrogen.

10. A compound according to claim 1, wherein R and R, are each independently of the
other methyl or butyl or, when taken together, are a 2,3-dehydropentamethylene radical.

11. A composition comprising (a) an organic material susceptible to oxidative, thermal or
light-induced degradation and (b) at least one compound of formula I according to
claim 1.

o300 12. A composition according to claim 11, wherein component (a) is a natural,
0% semi-synthetic or synthetic polymer.

gte 'y 13. A composition according to claim 11, wherein component (a) is a thermoplastic
polymer.

° s 14. A composition according to claim 11, wherein component (a) is a polyolefin or a
‘e polyvinyl chloride.

15. A composition according to claim 11, wherein component (a) is polyethylene or
. polypropylene.

16. A composition according to claim 11, comprising in addition to components (a) and
(b) an antioxidant, a light stabiliser or a processing stabiliser.

17. Use of a compound of formula I according to claim 1 as stabiliser for protecting
organic materials against oxidative, thermal or light-induced degradation.

18. Use of a compound of formula I according to claim 1 as processing stabiliser for
thermopolystic polymers, preferably for polyolefins.

19. A method of protecting organic material against oxidative, thermal or light-induced
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degradation, which comprises incorporating in, or applying to, said material at least one
compound of formula I as stabiliser.

20. A process for the preparation of a compound of formula I, which comprises reacting a

HO OH

R C? R
compound of formulall "3 H,C” (?Hz)n s (I

/ >ch Rs
Rg A
4
|
O-CH
/ % /R1
.....e  with acyclic chlorophosphite of formulaIla C—P C{ n ([a), wherein the
v ° O 'CH2

substituents R, Ry, Ry, R3, Ry, Rs, Rg and Ry and the index n are as defined in claim 1.

21. Novel cycloalkylidene bisphenol phosphites methods for
their manufacture or compositions containing them, substantially
as hreinbefore described with reference to the Examples.

.. DATED this 15th day of January 1993,

CIBA-GEIGY AG
. By Its Patent Attorney
oo DAVIES COLLISON CAVE
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Novel cycloalkylidene bisphenol phosphites
Abstract of the Disclosure
There are disclosed novel compounds of formula I
R, R,
onma O O O O
oo ° HZC/ \P/ \P/ \CH2
wloa | | l I
oo M P ony c a, Qonr O
o o?:: F{ 2 R3 Hz?/ \(CIH2)n 3 2 \R (I)’
ve oe Rz, —Cc_ CH
A / “CA R
Rs |
é k
ottt whereinnis 0, 1 or 2,

R and R, are each independently of the other C,-C,alkyl or, when taken together, are a

TIRES 2,3-dehydropentamethylene radical,
ol R, and R; are each independently of the other hydrogen, C,;-Cjalkyl or C5-C4cycloalkyl,
and

R4, Rs, Rgand Ry, if n =1, are each independently of one another hydrogen or
C;-Cjalkyl, or, if n =0 and if n=2, are hydrogen,

as stabilisers for protecting organic materials against thermal, oxidative or light-induced
degradation.
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