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(54) THE USE OF PYRAZOLE COMPOUNDS FOR THE
STABILIZATION OF ORGANIC MATERIALS

(71) We, SANDOZ LTD., of 35 Lichtstrasse, 4002 Basle, Switzerland, a
Swiss Body Corporate, do hereby declare the invention, for which we pray that a
patent may be granted to us, and the method by which it is to be performed, to be
particularly described in and by the following statement:—

5 The present invention relates to pyrazole compounds useful as stabilizers against 5
heat, oxidation or ultraviolet light.
Accordingly, the present invention provides a method of stabilizing organic

material susceptible to degradation under the effect of heat, oxidation or ultraviolet
light which comprises treating said material with a compound of formula I,

10 L 10

Ry

wherein R, is alkyl (C,—C,.); cycloalkyl (C;—C,,); cycloalkyl (C,—C,;) alkyl .
(C]"‘CT), alkyl (Cl—Cgl) d\ioalkyl (Cl—Cgl) With Cz—ng in ‘.he
 aggregate thereof; cycloalkyl (Cs—C,,) alkyl (C,—C,) thioalkyl-(C,—C,)
with C,—C;, in the aggregate thereof; aralkyl (C,—C,,); aralkyl {C.—C;,);
15 substituted on the aryl nucleus by 1 or 2 hydroxyl groups, 1 or 2 alkyl 15
(Cy—Cy.) groups, cycloalkyl (C;—C,:) and/or cycloalkyl (C,—~C;,) alkyl
(C,—Ci1); phenyl; phenyl substituted by 1 to 3 halogen atoms, cyano, 1 or -
2 hydroxyl groups, 1 or 2 alkyl (C,—C,,) groups, 1 or 2 alkoxy (C,—C,.)
groups, phenyl, —SO;H and/or a radical R,—O— or R,—S0;—,
20 wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C,) groups; 20
R, has one of the significances of R, or is a furane, thlophenc, benzothiophene,
indole, pyridine or quinoxaline radical, each of which is either unsubstituted
or substituted by halogen, alkyl (C,—C,) and/or alkoxy (C,—C,) with
1 or 2 substituents in the aggregate thereof;
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R, has one of the significances of R, or is cyano or —COOR,, .
wherein R, is alkyl (C,—C,;), cycloalkyl-(C,—C,,), cycloalkyl (Cs~C,;)
alkyl (C,—C,), phenyl or phenyl substituted by hydroxy and/or 1 to 2
alkyl (C,—C;) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion.

A preferred group of compounds in the method of the invention are the com-
pounds of formula Ia,

4
Ry C—R,
L]
Ny~ ome' . Ia

r'ea

wherein R’ and R/, are each independently, alkyl (C,—C,), phenyl or phenyl sub-
stituted by halogen and/for 1 or 2 alkyl (C,—C,) groups,
Me’ is hydrogen or an equivalent of nickel, zinc, manganese, copper, chromium,
calcium, barium or cobalt, and
R; is as defined above.
A further preferred group of compounds in the method of the invention are the
compounds of formula Ib,

R, d-ry

b
b

N‘hll OoMe! I

R".l.

wherein R,’ is alkyl (C,—C,s); cycloalkyl (C,—C,); aralkyl (C,—C,,); aralkyl
(C;—C,,) substituted on the aryl nucleus by hydroxyl and/or 1 or 2 alkyl
(C,—C;) groups; phenyl; phenyl substituted by 1 to 3 halogen atoms, 1 or
2 hydroxyl groups, 1 or 2 alkyl or alkoxy (C,—C;) groups and for phenyl;
a furane, thiophene or benzothiophene radical, unsubstituted or substituted
by halogen and for alkyl (C,—C,), with 1 or 2 substituents in the aggregate
thereof, and

R/, Ry’ and Me’ are as defined above.

A further preferred group of compounds in the method of the invention are the
compounds of formula Ic,

9
Ry C—R}
|
N, | :
N7 “OMe" 14 Ic
2

wherein R,” is alkyl (Csq—Cy,); cycloalkyl (C,—C,); aralkyl (C,—C,,); aralkyl

substituted on the aryl nucleus by a hydroxyl and/or 1 or 2 alkyl (C,—C;)
groups; phenyl; phenyl substituted by 1 or 2 halogen, hydroxyl, 1 or 2 alkyl
or alkoxy (C,—C;) groups and/or phenyl with 1 to 3 substituents in the
aggregate thereof; or a furane, thiophene or benzothiophene radical unsub-
stituted or substituted by 1 or 2 halogen atoms or alkyl (C,—C,);

Me” is nickel, zinc, manganese, copper, chromium or cobalt, and

R, and R’ are as defined above,

A further preferred group of compounds in the method of the invention are the
compounds of formula 1d,
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T
&1 C—RY%
1
N*N OMe" 12 Id

R:

wherein R,” is phenyl or phenyl substituted by alkyl-(C,—C,),

R,” is alkyl (C,—C,) or phenyl,

R, is alkyl (Cg—C,,); cyclohexyl; phenylethyl; phenylethyl substituted on the
phenyl nucleus by a hydroxyl group, and/or 1 or 2 alkyl (C,—C,) groups;
phenyl; phenyl substituted by hydroxyl, 1 or 2 alkyl (C,—C,) groups,
alkoxy (C,—C,) and/or phenyl with 1 to 3 substituents in the aggregate
thereof; or a furane, thiophene or benzothiophene radical unsubstituted or
substituted by chlorine, methyl or ethyl with 1 or 2 substituents in the
aggregate thereof,

and Me” is as defined above. ,
The invention also provides new compounds of formula Ie,

O
)] —R,V _
[ I .
PN OMe Ie

wherein R,V is alkyl (C;—C;;); a cycloalkyl (C,—C,:); aralkyl (C,—C,,); aralkyl
(C:—C,,) substituted on the aryl nucleus by hydroxyl and/or 1 or 2 alkyl
(C,—C.) groups; phenyl; phenyl substituted by 1 or 2 halogen atoms, a
hydroxyl, 1 or 2 alkyl or alkoxy {C,—G;) groups andfor phenyl with 1 to
3 substituents in the aggregate thereof and when exclusively substituted by
halogen and Me is hydrogen or an equivalent of a calcium ion, then the
phenyl has 2 halogen substituents; a furane, thiophene, benzothiophene,
indole, pyridine or quinoxaline radical, unsubstituted or substituted by 1 or
2 halogen atoms, 1 or 2 alkyl or alkoxy (C,—C,) groups with 1 or 2 sub-
stituents in the aggregate thereof, and
Ri, R; and Me are as defined above,
with the proviso that R,™ is other than unsubstituted phenyl when R, is
phenyl or methyl and R;, is methyl.
Examples of interesting groups of compounds within the scope of formula I are
the compounds of formula If,

Q
R3 C—R}
| )
NN OMe If

wherein R,V is alkyl (C,—C,), phenyl or phenyl substituted by alkyl (C,—~C,),

R,V is alkyl (C,—C,,); cyclohexyl; phenyl or phenylethyl, unsubstituted or sub-
stituted on the phenyl nucleus by 1 or 2 alkyl (C,—C,) groups, an alkoxy
(C,—C,) group, a hydroxyl group and/or a phenyl group and bearing 1 to
3 substituents in the aggregate; a thiophene radical unsubstituted or sub-
stituted by an alkyl (C,—C,) group or chlorine atom; or a quinoxaline
-radical unsubstituted or disubstituted on the hetero ring thereof by chlorine,

R,V is alkyl (C,—C,) or phenyl, and .

Me is as defined above,
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e.g. compounds of formula Ig,

wherein R,L » R3V and Me are as defined above, and
R;v! is alkyl (C,—C,,),

compounds of formula IA,

wherein RI"', R,V and Me are as defined above, and
R.vZ is phenyl or phenylethyl, unsubstituted or substituted on the phenyl nucleus
by 1 or 2 alkyl (C,—C,) groups, an alkoxy (C,—C,) group, a hydroxyl
group and/or a phenyl group,

the compounds of formula Ii,

O
RV I} vin

C—RY
I
N~r'\| OMe 1i

RY

wherein R,v, R;¥ and Me are as defined above, and
R,v'" is a thiophene radical, unsubstituted or substituted by an alkyl (C,—C,)
group or a chlorine atom;

and the compounds of formula Ij,

o
4o
2

wherein R, ¥, R;¥ and Me are as defined above, and

R.'™ is quinoxaline unsubstituted or disubstituted on the hetero ring thereof by
chlorine.

Amongst the preferred compounds of formula Ie are the compounds of formula
I¢/,
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4 C—R}
b
NN N omeY Ie
QIVI
1

wherein R,V! is phenyl or phenyl substituted by alkyl (C,—C;,), _

R.* is alkyl (C;—C,,), phenyl, phénylethyl or phenyl or phenylethyl substituted

on the phenyl nucleus by 1 or 2 alkyl (C,—C,) groups and/or by hydroxyl,

RsVtis alkyl (C,—C,), and

Me is H or one equivalent of Ni or Mn,
with the proviso that R.* is other that unsubstituted phenyl when R,V is phenyl and
RV is methyl.

A particular embodiment of the method of the present invention is the method
of stabilizing organic material susceptible to degradation under the effect of heat,
oxidation or ultraviolet light which comprises treating said material with a compound
of formula I%,

0
1]

e ol

T

N\N OMQ_ 1 K
|
Ryq

wherein each of R,, and R;,, independently, is alkyl (C,—C;,); cycloalkyl (Cy—C,.);
with C,—C;, in the aggregate thereof; cycloalkyl (C;—C,;) alkyl (C,—C,)
thioalkyl (C,—C,) with C,—C,; in the aggregate thereof; aralkyl (C,—C,,);
aralkyl (C,—C,.) substituted on the aryl nucleus by hydroxyl, 1 or 2 alkyl
(C,—C,.) groups, cycloalkyl (C;—C,z) and/or cycloalkyl (C;—C,) alkyl
(C.—C,), the latter group with C,—C,, in the aggregate thereof; phenyl;
phenyl substituted by halogen, cyano, hydroxyl, 1 or 2 alkyl (C,—C,;)
groups, 1 or 2 alkoxy (C,—~C,,) groups, phenyl, —SO;H and/or a radical
R4-—0—- or R,,—SO;—-,
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C,) groups;
Rs. has one of the significances of Ry, and R;, or is cyano or —COOR,,
wherein R; is alkyl (C,—C,,), cycloalkyl (C;—C,;), cycloalkyl (C,—C,;)
alkyl (C,—~C;), phenyl or phenyl substituted by hydroxy and/or 1 to 2
alkyl (C,—C,) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion.
A particular embodiment of the compounds of the present invention consists of
the compounds of formula I,

1]

]
NN N OMe Te

I

R:la.

wherein R,,, Rs, and Me are as defined above,

and Ry, is aralkyl (C,,,); aralkyl (C;_,,) substituted on the aryl nucleus by hydroxyl
and/or 1 or 2 alkyl (C,_,) groups; phenyl, or phenyl substituted by halogen,
hydroxyl, 1 or 2 alkyl or alkoxy (C,—C:) groups and/or phenyl with 1 to
3 substituents is the aggregate thereof;

with the provisos (i) that when Me is hydrogen or an equivalent of a calcium ion,

then R, is other than halogen-substituted phenyl, and (ii) that when R,, is phenyl
or methyl and R;, is methyl, then R,, is other than unsubstituted phenyl.
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A further particular embodiment of the method of the present invention is the
method of stabilizing organic material susceptible to degradation under the effect of
heat, oxidation or ultraviolet light which comprises treating said material with a
compound of formula Im

0

s 1}
C—Ryc
[ ll
N‘N OMe Im
|

R:lc

wherein R,. is alkyl (C,—C,,); cycloalkyl (C,—C,,); cycloalkyl (Cs—C,1) alkyl
(C—C,) with C,—C,, in the aggregate thereof; alkyl (C,—C,,) thioalkyl
(C:—C;,) with C,—C,, in the aggregate thereof; cycloalkyl (C,—C,,)
alkyl (C,—C,) thicalkyl (C,—C,) with C,—C,, in the aggregate thereof;
aralkyl (C,—C,.); aralkyl (C,—C,,) substituted on the aryl nucleus by
1 or 2 hydroxyl groups, 1 or 2 alkyl (C—C,,) groups, cycloalkyl (C;—C,.)
and /for cycloalkyl (C,—C,,) alkyl ( C,—C:) with C,—C,, in the aggregate
thereof; phenyl; phenyl substituted by halogen, cyano, hydroxyl, 1 or 2
alkyl (C,—C,.) groups, 1 or 2 alkoxy (C,—C,.) groups, phenyl, —SO,H
and/or a radical R,—O— or R,—S0,—,
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C,)

groups;

R, iS a furane, thiophene, benzothiophene, indole, pyridine or quinoxaline radical,
each of which is either unsubstituted or substituted by halogen, alkyl
(C,—-fC,,) and/or alkoxy (C,—C,) with 1 or 2 substituents in the aggregate
thereof;

R, has one of the significances of Ry, or is cyano or —COOR,,,
wherein Ry, is alkyl (C,—C,,), cycloalkyl (Gs—C,2), cycloalkyl (C,—C,,)

alkyl (C,—C,) with C,—C,, in the aggregate thereof, phenyl or phenyl
substituted by hydroxyl and/or 1 or 2 alkyl (C,—Cs) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion.

A further particular embodiment of the compounds of the present invention
consists of the compounds of formula Im, as defined above.

By the term “halogen” as used herein is meant chlorine and bromine.

Alkyl radicals, unless otherwise stated, are natural or synthesizable primary,
secondary, or tertiary, straight or branched chain radicals, Examples of primary
radicals are methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-nonyl, z-undecyl, n-dodecyl, n-hexadecyl, n-heptadecyl, n-octadecyl and n-docosanyl.

Examples of secondary alkyl radicals are isopropyl, 2-butyl, 3-methyl-2-butyl,
2-pentyl, 2-hexyl, 3-hexyl, 2-methyl-3-pentyl, 3-octyl, 4-octyl, 2-decyl, S-decyl, 2,2-
dimethyl-3-octyl, 2-heptadecyl, 2-hexadecy! and 2-nonadecyl.

Examples of tertiary alkyl radicals are tertiary butyl, 3-methyl-3-hexyl, 1-methyl-
cyclohexyl and tertiary octyl.

Examples of branched alkyl radicals are 2-methyl-1-propyl, 2,2-dimethyl-1-
propyl, 2-methyl-1-butyl, and 2,2-dimethyl-1-decyl.

Examples of cycloalkyl .radicals are cyclopentyl, cyclohexyl, cycloheptyl, 2-, 3-
or 4-methyl-cyclohexyl, cyclooctyl and cyclododecyl.

The term “cycloalkyl” as used herein includes a cycloalkyl ring bearing alkyl
substituents.

Examples of cycloalkylalkyl are cyclohexyl-methyl, cyclohexyl-ethyl and cyclo-
heptyl-methyl.

Examples of aralkyl radicals are benzyl and 2-phenylethyl.

Examples of radicals, where the aliphatic chain is interrupted by sulphur are
2-methylthioethyl, 2-dodecylthioethyl and methyl-thiomethyl.

Examples of substituted phenyl radicals are:

c:(c»-ls);3
(CH3)3C—©—— ’ HO—@ 7 RaC ,chso—@—,

C(CH,
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HEC,lzo—@_, , CH3O—©— , CQ——@— and
OO~

Examples of unsubstituted and substituted furane,_thiophene, benzothiophene,
indole, pyridine and quinoxaline radicals. are:

5. @:@—’H&—@" @13’
@’@j’@_. and \@C:))\/::

The present invention also provides a process for producing a compound of
formula Ie, which comprises condensing a compound of formula 1,

%W—fg“a

N\N/ \O HI
I
Ry
10 wherein R; and R; are as defined above,
with a compound of formula II,
R,IvCOCI II

wherein R,V is as defined above,

preferably in an equimolar ratio and, when Me signifies an equivalent of a metal ion,
15 converting the resulting product into the corresponding Me-salt.

The reaction is preferably effected in an inert organic solvent and the starting
materials may be dissolved or suspended therein. The solution is preferably heated
to between 20° and 110°C with the cleavage of hydrochloric acid which may be
allowed to escape from the reaction vessel at an elevated temperature. Generally, it is,

20 however, more convenient to effect the reaction in the presence of an acid binding
agent, e.g. CaQ, an alkali metal carbonate or bicarbonate, pyridine, a trialkyl amine
or a dialkyl aniline. The reaction is preferably carried out in the absence of moisture.
Appropriate solvents are, for example, benzene, xylene, cymol, diphenyl ether, tetra-
hydrofuran and dioxane. When Me signifies a bivalent metal ion, the compound of

25 formula I, wherein Me signifies hydrogen, may be converted first into the alkali metal
salt, e.g. by dissolving the compound of formula I in alcohol and adding an alkali
hydroxide such as NaOH or KOH. A Me- salt, e.g. the chloride, is subsequently added
to the reaction mixture and the desired product is then obtained.

Alternatively and preferably, a metal salt may be produced directly from the

30 compound of formula I, wherein Me signifies hydrogen, by heating the compound
of formula I wherein Me is hydrogen with an Me- acetate, e.g. the acetate of nickel,
zinc, manganese, cobalt, copper, calcium or barium. This reaction is preferably effected
in an alcohol such as methanol, ethanol and propanol, at a temperature between room
temperature and the reflux temperature of the solvent. On cooling the product

35 generally precipitates, ,

If the product does not precipitate sufficientdy, the precipitation may be acceler-
ated by the addition of water.

The compounds of formula I are useful for stabilizing organic material susceptible
to degradation under the effect of hedt, oxidation or u.v. light by a method comprising

40 treating the organic material with a compound of formula I. By the term “treating” -
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is meant either surface coating or incorporation into the body of the organic material,
in manner known per se.

The above method also forms part of the present invention.

The method of the invention comprises treating the organic material, either by
way of coating the compound of formula I as a film on the surface of the organic
material, or by way of mixing the compound of formula I with the organic material,
preferably the latter so as to uniformly distribute the compound of formula I through-
out the body of the organic material. Thus, according to a first embodiment the
method may be effected by intimately mixing the stabilizer with a particulate form of,
for example, a platiscs material such as polypropylene, e.g. polypropylene granules,
in a kneader or other suitable device, to obtain uniform distribution of the stabilizer
throughout the plastics material. The plastics material may thereafter be formed into
final shape, e.g. by extrusion or injection moulding. By such method, homogeneous
distribution of the stabilizer throughout the plastics material is achieved which is
unportant for good protection.

According to a second embodiment, organic material in final form, for example,
a textile filament, is passed through a dispersion of the stabilizer, e.g. in aqueous
medium, to provide a protective coating of the stabilizer as a surface film on the
organic material. Textile filaments or fabrics of polyethylene terephthalate or cellulose
acetate are suited to this mode of application.

According to a third embodiment of the method of the present invention, par-
ticularly suited to stabilization of polymers or copolymers, e.g. polypropylene, the
stabilizer is mixed with the monomer or prepolymer before polymerisation or, as the
case may be, copolymerisation, is effected, to yield the polymer or copolymer having
the stabilizer uniformly distributed therethrough. The polymer or copolymer may
thereafter“be extruded, moulded or otherwise formed into final shape.

Examples of organic materials susceptible to degradation and embraced by the

‘method of the present invention are cellulose derivatives, such as cellulose acetate,

cellulose acetobutyrate, ethyl cellulose, cellulose nitrate and cellulose propionate,
plastics materials, such as polyalkylenes, notably poyethylene and polypropylene, poly-
vinyl derivatives, e.g. polyvinyl chloride, polyvinyl chloride acetate and polyvinyl
alcohol, polyamides, polyesters, polyacrylonitrile, polystyrene, silicon rubber, melamine-
formaldehyde resins, urea-formaldehyde resins, allyl casting resins, polymethylmeth-
acrylate, polypropylene oxide, polyphenylene oxide ‘polyurethanes and copolymers,
e.g. acrylonitrile-butadiene-styrene copolymers, and natural products, such as natural
rubber, cellulose, wool and silk.

The compounds according to the invention are preferably used for the stabiliza-

-tion of plastics materials such as polypropylene, polyethylene, polyester, polyamide,

polyurethanes, polyacrylonitrile, copolymers such as acrylonitrile-butadiene-styrene
(ABS) terpolymer, acrylic ester-styrene-acrylonitrile terpolymer, styrene-acrylonitrile
copolymer or styrene-butadiene copolymer.

Stabilized organic materials according to the invention may exist in solid form,
e.g. panels, rods, coatings, sheets, films, tapes, fibres, granules or powders, or in liquor
form, e.g. solutions, emulsions or dispersions.

The amount of stabilizer employed in the method of the present invention will
of course vary with the mode of application, the compound employed and the nature
of the organic material to be treated. In general, however, satisfactory results are
obtained when the amount of stabilizer employed is between 0.01 and 5%, preferably
between 0.05 and 1%, of the. weight of organic material to be treated.

The compounds of formula I may be employed in formulation form for the
stabilization of organic materials, in association with an inert carrier or diluent. Such
formulations may be in the form of polishes, creams and lotions, e.g. for surface
application to the organic material so as to form a barrier or filter coating. Such
formulations also form part of the present invention.

In the following Examples the parts and percentages are by weight and the tem-
peratures in degrees centigrade. The indicated structures are verified by microanalysis
and spectroscopic analysis,

EXAMPLE 1.

A mixture of 17.4 parts of 1-phenyl-3-methyl-pyrazolone (5), 11.2 parts of Ca0
and 19.6 parts of 4-tert.butyl-benzoyl chloride is boiled at reflux in 100 parts of
dioxane over the course of 30 minutes. The obtained thick slurry is poured into 200
parts of water, at room temperature and with stirring. The resulting brown solution
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is acidified with diluted hydrochloric acid, the precepitate is filtered by suction, washed
to neutral, dried and crystallized from methanol. The compound of formula

H§\[|_I<':' —< }—C(CHE,)3
0
N\

N OH

is obtained. M.P.: 107--109°C.

In order to produce the nickel salt, 10 parts of the resulting compound are
dissolved in 20 parts of methanol and the stoichiometric amount of nickel acetate is
added. The mixture is then heated to 70°C over the course of 30 minutes and allowed
to cool. The green precipitate is filtered by suction, washed with methanol /water 1:1
and dried at 110°C. M.P.: 205°C. A practically quantitative yield is obtained.

The salts of zinc, manganese, cobalt, copper, calcium or barium are obtained by
analogy. :

EXAMPLE 2.

A mixture of 8.26 parts of 1,3-diphenyl-pyrabolone (5), 3.92 parts of CaO and
9.38 parts of 3,5-di-tert.butyl-4-hydroxybenzoyl chloride is boiled at reflux in 100
parts of dioxane over the course of 2 hours. The mixture is subsequently cooled to
room temperature and poured into a solution consisting of 50 parts of 2N hydro-
chloric acid and 100 parts of ice water. The precipitate is filtered by suction, washed
until neutral and crystallized from methanol. The compound of formula

o CCH3
™ C OH
N om C{CH2),

is obtained. M.P.: 187—188°C. :
The nickel salt may be produced in analogy with Example 1.

EXAMPLE 3.

3.75 Parts of 1,3 - diphenyl - 4[3’,5’ - di - tert.butyl - 4’ - hydroxy]benzoyl-
5 - hydroxy - pyrazole are entered into 60 parts of ethanol and the mixture is heated
10 45°. 4 Parts of 2N sodium chloride solution are added at the same temperature.
After 10 minutes a solution of 0.94 parts of NiCl,—6H,O in 20 parts of ethanol is
added to the mixture. The solution immediately turns green and KCl is precipitated.
After 30 minutes of reaction the KCl is filtered off and the green solution evaporated.
The solid residue is washed with water, filtered by suction and dried at 120°. The
compound of the formula

@TI& Q OH
NNo-nstth CeHD),

EXAMPLE 4. ,
34.8 Parts of 1 - phenyl - 3 - methyl - pyrazolone (5) and 13.2 parts of CaO
are entered at room temperature into 40.0 parts of dioxane, The mixture is then heated
to 80°C in an oil bath, 43.7 Parts of lauric acid chloride are added dropwise at 75°C
with stirring. The acid chloride is added over the course of 45 minutes. The tem-
perature is raised to 95°C and a thick, brown well stirrable paste is obtained. After’

is obtained. M.P.: 250°C.
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the addition of the acid chloride the mixture is allowed to react at 80°C for 1 hour
and is then cooled to 50°C. 100 parts of methanol and 23.0 parts of hydrochloric
acid are successively added. After the addition of the hydrochloric acid the mixture
is stirred for 30 minutes and 24.8 parts of nickel acetate are added. The mixture is
stirred at reflux for 30 minutes (internal temperature: 70°C). The precipitated nickel
complex is filtered by suction at 50°C, washed until free from halogen with 1.5 parts
of water and then washed twice with 30 parts of methanol each time and dried at
110°C. M.P.: 144—148°C. The nickel salt of the compound of formula

T
HSCWA —CaHas
N |

T ONi 4
CeHg

is obtained. The corresponding zinc, cobalt, manganese, copper, calcium or barium
complex is produced in anology with Example 1 or 3.

' EXAMPLE 5.

A mixture of 53.3 g of 1-phenyl-3-methyl-pyrazolone (5), 18.5 g of CaO and
44.0 g of thiophene-2-carboxylic acid chloride is stirred in 120 cc of dioxane at 95°C
over the course of 2 hours. After cooling to 50°C, 100 cc of methanol and 30 cc of
concentrated hydrochloric acid are successively added. The mixture is then stirred for
a further 30 minutes. The mixture is then poured into 500 cc of ice water, whereupon
a voluminous precipitate is obtained. The precipitate is filtered by suction. washed
with water and crystallized from methanol. M.P.: 133—136°C. The compound of
formula

Q

I
CH c
T Lo )

©

EXAMPLE 6.

A mixture consisting of 20.2 g of 1 - phenyl - 3 - n - propyl - pyrazolone (5)
and 6.2 g of CaO is heated to 75°C in 80 cc of dioxane; 14.7 g of thiophene-2-
carboxylic acid chloride are added with stirring at the same temperature over the
course of 15 minutes, whereupon the reaction temperature rises to 95°C. The mix-
ture is allowed to react at 95°C for 1 hour and the dioxane is subsequently distilled
off. To the resulting thick, brown slurry are added 100 cc of methanol and 10 cc of
concentrated hydrochloric acid and the mixture is kept under reflux for 30 minutes.
The obtained clear, brown solution is poured on 200 cc of ice water. The reaction
product precipitates. The precipitate is filtered by suction, washed with water and
crystallized from ethanol. M.P.: 124—128°C. The compound of formula

. o |
n H7C.3——“—IC —‘Q
N\N OH

<

EXAMPLE 7.

5.0 g of Nickel acetate 6H,O are added at 45°C to 12.5 g of the compound of
Example 6 in 100 cc of methanol. The mixture is stirred for 1 hour without further
heating. The green precipitate is filtered by suction, washed with water and dried
at 90°C. M.P.: 145—155°C. The compound of formula

is obtained.
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is obtained.
EXAMPLE 8.

To 18.8 g of 1 - p - tolyl - 3 - methyl - pyrazolone (5) and 6.18 g of CaO
in 100 cc of dioxane there are added with stirring at 90°C over the course of 30
minutes 14.7 g of thiophene-2-carboxylic acid chloride. The dioxane is subsequently
distilled off in a water-jet vacuum. 30 cc of methanol and 10 cc of concentrated
hydrochloric acid are added at 60°C to the resulting thick paste which is boiled
under reflux over the course of 30 minutes. 11.8 g of nickel acetate 6H,0O are then

added, the mixture is stirred for a further 30 minutes and subsequently cooled to

room temperature. The green precipitate is filtered by suction, washed with water
and dried. M.P.: 180—184°C. The compound of formula

CHa
is obtained.
EXAMPLE 9.

A solution of 1.6 g of NaOH in 10 cc of water is added at 45°C to 11.4 g of
the compound of Example 5 in 100 cc of methanol and the mixture is stirred for 30
minutes. 4.6 g of NiCl, . 6H,0, dissolved in 20 cc of water, are then added to the
yellow solution. After the addition of the nickel chloride a green precipitate is
obtained which is filtered by suction at room temperature, washed with water and
dried. M.P.: 175—180°C. The compound of formula

O
g

' EXAMPLE 10.

5.0 g of Cobalt (II)acetate are added with stirring at 45°C to 11.4 g of the
compound of Example 5 in 150 cc of methanol. After the addition of the salt a
precipitate is obtained. The yellow precipitate is filtered by suction at room tem-
perature, washed with water and dried. M.P.: 165—170°C. The compound of

formula
O
i)
CHz—] l c
N%Io—o Y
is obtained.

The compounds indicated in Tables 1, 2, 3 and 4 are produced in analogous
manner to that described in Examples 1 to 10.
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TABLE 1
R CO-R,
L] '
N\l OH
Ry
Ex. No. R, ' R, R,
1 O- ~ CH, —~Or—oc+s
2| O
' CCHD 3
13 O- CH, Q on
) C(CHY3
ClcHa,
14 @— CH, ~CH,—CH, OH
c(CHa
15 O~ CH,
CHa)
16 @}— : CH, _C,H,, (n)
17 @— CH, ~C,,Hy ()
18 @- CH, ©._
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TABLE 1 (Continued)

Ex. No. R, R, R,
19 O~ ©- —~O)-cHa.
20 O O ~O)—ccHs
21 @— @— - ~C,H,, (n)
ClcHas
2 @_ ©__ —CH,—CH, OH
C(CHa)a,
23 ©__ @ n'Can
C(CHz3
24 CHS CHa QOH
c(CrHy,
25 Or- CH, O
2% Hac—O— CH, Ol
27 C,H,~n @“

0
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TABLE 2
-
CO R,
N, |
Q _ F—Me
. @ 12
Ex. No. R, R, Me
28 CH, —@ Ca
29 CH, ‘@ Ni
30 CH, —@ Mn
31 CH, ~0) Cu
32 CH, ~O)—ccHas Ca
33 CH, —©—C(CH3)3 Ni
34 CH, ‘@"C(CHa’s Cu
CCH,
35 CH, “@§ —on Ni
C(CHa),
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TABLE 2 (Continued)

Ex. No. R, R, Me
CleHIs
36 CH, on Cu
c(CHy,
C.(C.H3)3
37 CH, HO Mn
C(CHa,
38 CH, ~C,H,, (n) Ni
C(CHa)3
39 CH, —H,C—H,C OH Ni
C(CHY, )
C(CHI
40 CH, —~CH,— CHPQOH Cu
C(CHQE,
ClcHas
4“1 CH, —CH,— CH2—©§» OH Zn
C(CHQ}
e cH, Ni
43 cH, Mn
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TABLE 2 (Continued)
Ex. No. R, R, Me
CHy
44 CH, Mn
_ CHy
45 CH, Zn
16 CH, ~O)—cHs, Ni
C(CH3a)3
47 CH, Ni
CHa)
48 nCH,~ nC, H,, Ni
49 nCH,— nC, ,H,, Mn
50 nCH nC, H,, Zn
51 aCH,— ~Or—<(cHas Ni
52 nCH,— ~©—C(CH5)3 Mn
53 O CH,, (n) Ni
54 O- €, Hy @) Ni
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TABLE 2 (Continued)
Ex. No. R, R, Me
55 O~ 0C,, H,, Mn
56 ©- @—C(CH3)3 Zn
57 do. do. Mn
58 do. do. Cu
C(CH2),
59 do. ‘Q‘OH Ni
C(CHy,
CCH 3
60 do. A©§'OH Mn
C(CH,
61 do. do. Zn
62 do. H3C—©— Mn
C(CH3)3
cCHz) 4
64 CH, @" Ni
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TABLE 2 (Continued
Ex. No. R, R, Me
65 CH, Ox Cr
66 do. do. Zn
67 do. do. Mn
68 n-CH, do. Ni
69 do. do. Zn
70 do. do. Co
71 cH, C,.H,, Cu
72 do. C,.H,, Ni
73 do. ' CxSst Cu
74 do. C,H,, Ni
75 de. C,,H,, Cu
16 do. C".Has Ni
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TABLE 3
Ry Co-R,
,\L |
¥ on
Ry
Ex. No. R; R3 Rz
77 O~ O- (1
78 do. do. Hsc-U'.
Cce
79 do. do. m
) N
80 do. CH,— oo
| N SCe
81 Hac—~Or CH,~ do.
82 O~ n-CH, do.
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TABLE 4

@]
1

Rae .:C—Rz_
N

‘T 0O—Me%

Ry
Ex. No. R, R, Me R,

83 O CH, Zn Bt
84 do. do. Mn do.
85 do. do. Ca do.

86 do. do. Cu do.
87 do. nC,H, Mn do.
28 do. ' do. Zn do.
89 do. - do. Cr do.
90 Hsf-—@" ‘ CH, Cr do.
91 do. do. Mn do.
92 do. do. Zn do.
93 O~ O- Ni L
| o | o .
95 CH, CH, Ni do.
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TABLE 4 (Conlinucd)'
Ex. No. R, R, Me R,
96 CH, CH, Cr [‘ s]—
N
97 Or- do. Ni Hsc—U-
98 do. do. Cr do.
99 do. do. Mn do.
(ald
100 do. do. Ni :[‘;l@
101 do. do. Mn do.
102 do. nCH,— H do.
103 do. do. Ni do.
104 do. do Mn do.
105 @ Cil, Ni C(::(“
(n4
106 do. do. Zn do.
107 H3c—©_ CH, Ni do.
108 do. do. Zn do.
109 do. do. Mn do.
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TABLE 4 (Continued)

Ex. No. R, R, Me R,

110 ) CH, Ni OC::(;:

111 do. do. Zn do.

112 CH, CH, Ni —©—C(CH5)3

113 do. ' do. Zn do.

114 do. do. Co do.

METHOD EXAMPLE.

6 samples of unstabilized polypropylene and 0.5% by weight of the compound
of Examples numbers 9, 17, 25, 28, 43 and 52, respectively, are intimately kneaded
on a roll mill at 180°. Each sample is extruded into a sheet of 0.3 mm thickness.
The compounds are incorporated inte unstabilized polyvinyl chloride using 0.5%, of
the compound and the resulting mixtures are extruded into sheets in an analogous
manner.

Polyethylene, acrylonitrile-butadiene-styrene terpolymers, polyethylene tereph-
thalate, cellulose acetobutyrate, polyamide 6, polystyrene, polycarbonate and poly-
urethane are similarly stabilized by incorporation of the compounds of formula I.

WHAT WE CLAIM IS:—

1. A method of stabilizing organic material susceptible to degradation under
the effect of heat, oxidation or ultraviolet light which comprises treating said material
with a compound of formula I,

wherein R, is alkyl (C,—C,,;); cycloalkyl (Ce—C,.); cycloalkyl (C,—C,,) alkyl
(Cl—C1); alkyl (Cl——Czl) thjoalky.l (C1421) With Cz——sz in the
aggregate thereof: cycloalkyl (C;—C,,) alkyl (C,—C,) thioalkyl-(C,—C;)
with C,—C,; in the aggregate thereof; aralkyl (C,—C,,); aralkyl (C,~C;;)
substituted on the aryl nucleus by 1 or 2 hydroxyl groups, 1 or 2 alkyl
(C,—C;.) groups, cycloalkyl (C;—C,;) and/or cycloalkyl (C,—C,,) alkyl
:(C;—Cu1); phenyl; phenyl substituted by 1 to 3 halogen atoms, cyano, 1 or
2 hydroxyl groups, 1 or 2 alkyl (C,—C,,;) groups, 1 or 2 alkoxy (C,—C,.)
groups, phenyl, ——SO,H and/or a radical R,—O— or R,—S80,—,
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C;) groups;
R, has one of the significances of R, or is a furane, thiophene, benzothiophene,
indole, pyridine or quinoxaline radical, each of which is either unsubstituted
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TABLE 4 (Continued) @

-Ex. No. R, R, Me R,

110 @) CH, Ni | OC:I::

111 do. do. - Zn do.

112 CH, CH, Ni —©—C(CH93

113 do. - do. Zn do.

114 do. do. Co do.

METHOD EXAMPLE.
6 samples of unstabilized polypropylene and 0.5%, by weight of the compound
of Examples numbers 9, 17, 25, 28, 43 and 52, respectively, are intimately kneaded
5 on a rod mill at 180°. Each sample is extruded into a sheet of 0.3 mm thickness. 5 -
The compounds are incorporated into unstabilized polyvinyl chloride using 0.5% of - :
the compound and the resulting mixtures are extruded into sheets in an analogous
manner.
Polyethylene, acrylonitrile-butadiene-styrene terpolymers, polyethylene tereph-
10 thalate, cellulose acetobutyrate, polyamide 6, polystyrene, polycarbonate and poly- 10
urethane are similarly stabilized by incorporation of the compounds of formula I

WHAT WE CLAIM IS:— _
1. A method of stabilizing organic material susceptible to degradation under
the effect of heat, oxidation or ultraviolet light which comprises treating said material
15 with a compound of formula I, 15

iy
R, C—R,

~ OMe

|
R‘l

wherein R, is alkyl (C,—C,,); cycloalkyl (C,—C,,); cycloalkyl (C,—C,,) alkyl
(CI—C-;); alkyl (C]'—C'_bl) thioalkyl (C;-‘Czl) With Cz—ng in the
aggregate thereof: cycloalkyl (C;—C,,) alkyl (C,—C,) thioalkyl-(C,—C,)
20 with C,—C,;, in the aggregate thereof; aralkyl (C,—C,,); aralkyl (C,—C,,) 20
substituted on the aryl nucleus by 1 or 2 hydroxyl groups, 1 or 2 alkyl
(Ci—C,y.) groups, cycloalkyl (Cs—C,,) andfor cycloalkyl (C,—C;,) alkyl
‘(C;—Ci1); phenyl; phenyl substituted by 1 to 3 halogen atoms, cyano, 1 or
2 hydroxyl groups, 1 or 2 alkyl (C,—C,,) groups, 1 or 2 alkoxy (C,—C,.)
25 groups, phenyl, —SO;H and/or a radical R,—O— or R,—S0,—, 25
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C;) groups;
R, bas one of the significances of R, or is a furane, thiophene, benzothiophene,
indole, pyridine or quinoxaline radical, each of which is either unsubstituted
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or substituted by halogen, alkyl (C,—C,) and/or alkoxy (C,—C,) with
1 or 2 substituents in the aggregate thereof;
R; has one of the significances of R, or is cyano or —COOR;,
wherein R, is alkyl (C,—C,.), cycloalkyl-(C,—C,,), cycloalkyl (C;—C,;)
alkyl (C,—C,), phenyl or phenyl substituted by hydroxy and/or 1 1o 2
alkyl (C,—C;) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion.
2. A method according to Claim 1, wherein said material is treated with a
compound of formula Ia,

i
C—R,
b

N oMe' Ta

wherein R,” and Ry’, are each independently, alkyl (C,—Cs), phenyl or phenyl sub-
stituted by halogen and/or 1 or 2 alkyl (C,—C,) groups,
Me’ is hydrogen or an equivalent of nickel, zinc, manganese, copper, chromium,
calcium, barium or cobalt, and
R; is as defined in Claim 1.
3. A method according to Claim 2, wherein said material is treated with a
compound of formula Ib,

N I

wherein R,’ is alkyl (C,—C,,); cycloalkyl (C,—C,); aralkyl (C,—C,,); aralkyl
(Cr—C,,) substituted on the aryl nucleus by hydroxyl and/or 1 or 2 alkyl
(C,—C,) groups; phenyl; phenyl substituted by 1 to 3 halogen atoms, 1 or
2 hydroxyl groups, 1 or 2 alkyl or alkoxy (C,—Cs) groups and/or phenyl;
a furane, thiophene or benzothiophene radical, unsubstituted or substituted
by halogen and/or alkyl (C,—C,), with 1 or 2 substituents in the aggregate
thereof, and
R/, Ry and M¢ are as defined in Claim 2.
4. A method according to Claim 3, wherein said material is treated with a
compound of formula Ic,
9
Ry C—R}
b
N
N7 SOMe " 142 1c
2
wherein R,” is alkyl (Ce—C,,); cycloalkyl (C,—C,); aralkyl (C,—C,,); aralkyl
substituted on the aryl nucleus by a hydroxyl and/or 1 or 2 alkyl (C,—C,)
groups; phenyl; phenyl substituted by 1 or 2 halogen, hydroxyl, 1 or 2 alkyl
or alkoxy (C,—C,) groups and/or phenyl with 1 to 3 substituents in the
aggregate thereof; or a furane, thiophene or benzothiophene radical unsub-
stituted or substituted by 1 or 2 halogen atoms or alkyl (C,—C,);
Me” is nickel, zinc, manganese, copper, chromium or cobalt, and
R) and Ry are as defined in Claim 2.

5. A method according to Claim 4, wherein said material is treated with a
compound of formula Id,
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R% C—RY
s
r;l OMe" /2 Id
Ry

wherein R,” is phenyl or phenyl substituted by alkyl-(C,—C,),

R,” is alkyl (C,—C,) or phenyl,

R,” is alkyl (Ce—C,1); cyclohexyl; phenylethyl; phenylethyl substituted on the
phenyl nucleus by a hydroxyl group, and/or 1 or 2 alkyl (C,—C,) groups;
phenyl; phenyl substituted by hydroxyl, 1 or 2 alkyl (C,—C,) groups,
alkoxy (C,—C,) and/or phenyl with 1 to 3 substituents in the aggregate
thereof; or a furane, thiophene or benzothiophene radical unsubstituted or
substituted by chlorine, methyl or ethyl with 1 or 2 substituents in the
aggregate thereof,

and Me” is as defined in Claim 4. :

6. A method according to Claim 1, wherein said material is treated with a

compound of formula If,

N OMe If
R

wherein R,V is alkyl (C,~—C,), phenyl or phenyl substituted by alkyl (C,—C,),
R,V is alkyl (C,—C,,); cyclohexyl; phenyl or phenylethyl, unsubstituted or sub-
stituted on the phenyl nucleus by 1 or 2 alkyl (C,—C,) groups, an alkoxy
(C,—C,) group, a hydroxyl group and/or a phenyl group and bearing 1 to
3 substituents in the aggregate; a thiophene radical unsubstituted or sub-
stituted by an alkyl (C,—C,) group or chlorine atom; or a quinoxaline
radical unsubstituted or disubstituted on the hetero ring thereof by chlorine,
R,V is alkyl (C,—C,) or phenyl, and
Me is as defined in Claim 1.
7. A method according to Claim 6, wherein said material is treated with a
compound of formula Ig,

wherein R,v, R;V and Me are as defined in Claim 6, and

R.vt is alkyl (C,—C,).

8. A method according to Claim 6, wherein said material is treated with a
compound of formula I3,

o
R ,ci_—az"”
'
N‘ITI OMe Ih
R1

wherein R,Y, R,V and Me are as defined in Claim 6, and

n
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R;V! is phenyl or phenylethyl, unsubstituted or substituted on the phenyl nucleus
by 1 or 2 alkyl (C,—C,) groups, an alkoxy (C,—C,) group, a hydroxyl
group and /or a phenyl group. '

9. A method according to Claim 6, wherein said material is treated with a

compound of formula Ii,

O

v ” iy

R C—R)
WI _
N‘II\I OMe 1
RY

wherein R,v, R;V and Me are as defined in Claim 6, and
R,V is a thiophene radical, unsubstituted or substituted by an alkyl (C—LCY)
group or a chlorine atom,
10. A method according to Claim 6, wherein said material is treated with a
compound of formula Ij, :

O

3—&‘;"

Rs
I ]
"N SoMe :
| )
v
Qi
wherein R,v, R;V and Me are as defined in Claim 6, and

R,™ is a quinolaline radical, unsubstituted or disubstituted on the hetero ring

thereof by chlorine.

11. A method according to any one of the preceding claims, wherein the com-
pound of formula I is incorporated into the body of the organic material,

12. A method according to any one of the preceding claims, wherein the organic
material is selected from cellulose derivatives, plastics materials and natural products.
13. A method according to Claim 12, wherein the organic material is a plastics
material. ' :

14. A method according to Claim 13, wherein the plastics material is selected
from polypropylene, ‘polyethylene, polyester, polyamide, polyurethane, polyacrylo-
nitrile,  acrylonitrile-butadiene-styrene ~ (ABS) terpolymer, acrylic ester-styrenc-
acrylonitrile terpolymer, styrene-acrylonitrile copolymer and styrene-butadiene co-
polymer. ’ :

15. A method according to any one of the preceding claims, wherein the amount
of compound of formula I employed is between 0.05 and 1%, of the weight of the
organic material to be treated. :

16. A method according to Claim 1, substantially as described herein with
reference to the Method Example.

17. Organic material susceptible to degradation under the effect of heat, oxida-
ton or uv. light, whenever treated by the method of any one of the preceding
claims,

18. Organic material according to Claim 17, substantially as described herein
with reference to the Method Example.

19. A compound of formula Ia,

wherein R, is alkyl (C,—C,,); cycloalkyl . (C;—Cy2); cycloalkyl (C,—C alk 1
(C—C.); alkyl (Ci—Cy) thioalkyl (CrnC,y) with C;—szu)in the’
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aggregate thereof; cycloalkyl (C,—C,,) alkyl (C,—C;) thioalkyl-(C,—C,)
with C,—C,; in the aggregate thereof; aralkyl (C,—C,.); aralkyl
(Ci—C,,) substituted on the aryl nucleus by 1 or 2 hydroxyl groups, 1 or
2 alkyl (C,—C,;) groups, cycloalkyl (C;—C,.) andfor cycloalkyl
(C;—C,,) alkyl (C,—C,;); phenyl; phenyl substituted by 1 to 3 halogen
atoms, cyano, 1 or 2 hydroxy groups; 1 or 2 alkyl (C,—C,;) groups, 1 or
12{, alkgxby (C,—C,;) groups, phenyl, —SO;H and/or a radical R,—O— or
_— 27

wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C,) groups;

R,V is alkyl (C,—C,,); cycloalkyl (C,—C,,); aralkyl (C;—C,,); aralkyl
(C,—C,,) substituted on the aryl nucleus by hydroxyl and/or 1 or 2 alkyl
(Cy—C,) groups; phenyl; phenyl substituted by 1 or 2 halogen atoms, a
hydroxyl, 1 or 2 alkyl or alkoxy-(C,—C,) groups and/or phenyl with 1 to 3
substituents in the aggregate thereof and when exclusively substituted by
halogen and Me is hydrogen or an equivalent of a calcium ion, then the
phenyl has 2 halogen substituents; a furane, thiophene, benzothiophene,
indole, pyridine or quinoxaline radical, unsubstituted or substituted by 1 or
2 halogen atoms, 1 or 2 alkyl or atkoxy-(C,—C,) groups with 1 or 2 sub-
stituents in the aggregate thereof, and

R; has one of the significances of R, or is cyano or —COOR;,
wherein R; is alkyl (C,—C;,), cycloalkyl (Cy—C,.), cycloalkyl (C;:—C,4)
alkyl (C,—C;), phenyl or phenyl substituted by hydroxy and/or 1 to 2 alkyl
(C,:—G,) groups,

and Me is hydrogen or an equivalent or a bivalent metal ion,

with the proviso that R,'V is other than unsubstituted phenyl when R, is phenyl or
methyl and R; is methyl.
20. A compound according to Claim 19, of formula 1¢/,

24 C—RX

b
N\N ome'Y Ie
I
vi
Ry

wherein R,V! is phenyl or phenyl substituted by alkyl (C,~—C,), )
R.* is alkyl (Ce—C.,), phenyl, phenylethyl or phenyl or phenylethyl substituted
on the phenyl nucleus by 1 or 2 alkyl (C,—C,) groups and/or by hydroxyl,
R;v! is alkyl (C,—C,), and
Me is H or one equivalent of Ni or Mn,
with the proviso that R,* is other than unsubstituted phenyl when R,¥" is phenyl and
R:¥’ is methyl. . ) )
21. A compound of .formula Ie, as defined in Claim 19, substantially as des-
cribed herein with reference to any one of Examples 1 to 17, 19 to 27 and 32 to 114.
22. A process for producing a compound of formula Ie, as defined in Claim 19,
which comprises condensing a compound of formula I1I,

wherein R, and R; are as defined in Claim 19,
with a compound of formula II,

R,vCOCl I1

wherein R,V is as defined in Claim 19,
and, when Me signifies an equivalent of a metal ion, converiing the resulting product
into the corresponding Me- salt.
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23. A process according to Claim 22, substantially as described herein with
reference to any one of Examples 1 to 17, 19 to 27 and 32 to 114.

24. A compound of formula Ie, as defined in Claim 19, whenever produced by
a process according to Claim 22 or Claim 23.

25. A method of stabilizing organic material susceptible to degradation under
the effect of heat, oxidation or ultraviolet light which comprises treating said material
with a compound of formula I%,

0]

1
. & gy
|
NN~ S OMe Ik .

!
Ria

wherein each of Ry, and R,,, independently, is alkyl (C—C;.); cycloalkyl (Cr~—C,;);
cycloalkyl (C,—C.,) alkyl (C,—C,); alkyl (C,—C,,) thioalkyl (C,—Co)
with C,—C,, in the aggregate thereof; cycloalkyl (CG—C,y) alkyl (C,—C,)
thjoalkyl (C,—C,) with C,—C,, in the aggregate thereof; analkyl (C,—C,,;)
substituted on the aryl nucleus by hydroxyl, 1 or 2 alkyl (C,—C,;) groups,
cycloalkyl (Cy—C,;) and/or cycloalkyl (C,—C,,) alkyl (C,—C;), the
latter group with C,—C,, in the aggregate thereof; phenyl; phenyl substi-
tuted by halogen, cyano, hydroxyl, 1 or 2 alkyl (C,—C,2) groups, 1 or 2

alkoxy (C,—C;,) groups, phenyl, —SO;H and/or a radical R,—O— or .

R—S0,—, .
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (C,—C;) groups;
R, has one of the significances of R,, and R, or is cyano or —COOR;,
wherein R, is alkyl (C,—C,,), cycloalkyl (C,—C,,), cycloalkyl (C;—C,,)
alkyl (C,—C;), phenyl or phenyl substituted by hydroxy and/for 1 to 2
alkyl (C,—C,) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion.
26. A compound of formula I,

|

I
(4
N\N OMe I

|
Ria
wherein R,., R,, and Me are as defined in Claim 25,
and Ry, is aralkyl (C,_,); aralkyl (C;_,,) substituted on the aryl nucleus by hydroxyl
and/or 1 or 2 alkyl (C,_,) groups; phenyl, or phenyl substituted by halogen,
hydroxyl, 1 or 2 alkyl or alkoxy (C,—C;) groups and/or phenyl with 1 to
3 substituents is the aggregate thereof; _
with the provisos (i) that when Me is hydrogen or an equivalent of a calcium ion,
then R,, is other than halogen-substituted phenyl, and (ii) that when R,, is phenyl
or methyl and R, is methyl, then Ry, is other than unsubstituted phenyl.
27. A method of stabilizing organic material susceptible to degradation under

the effect of heat, oxidation or ultraviolet light which comprises treating said material
with a compound of formula Im
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wherein R,. is alkyl (C,—C;;); cycloalkyl (C,—C,;); cycloalkyl (Cs—C;,) alkyl
(C,—C,) with C,—C,; in the aggregate thereof; alkyl (C,—C,,) thioalkyl
(C,—C,:) with C,—C,, in the aggregate thereof; cycloalkyl (C;—C,,)
alkyl (C,—C,) thioalkyl (C,—C,) with C,—C,, in the aggregate thereof;
5 aralkyl (C,—C,,); aralkyl (C,—C,,) substituted on the aryl nucleus by
1 or 2 hydroxyl groups, 1 or 2 alkyl (C,—C,,) groups, cycloalkyl (Cs~—C;.)
and for cycloalkyl (C,—C,,) alkyl (C,—C;) with C;—C,; in the aggregate
thereof; phenyl; phenyl substituted by halogen, cyano, hydroxyl, 1 or 2
alkyl (C,—C,.) groups, 1 or 2 alkoxy (C,—C,,) groups, phenyl, —SO.H
10 and/or a radical R,—0— or R,—S0,—,
wherein R, is phenyl or phenyl substituted by 1 or 2 alkyl (Ci—C,)

groups;
R, is a furane, thiophene, benzothiophene, indole, pyridine or quinoxaline radical,
each of which is either unsubstituted or substituted by halogen, alkyl
15 t(hCI—-fC‘) and/or alkoxy (C,—C,) with 1 or 2 substituents in the aggregate
ereof;
Rs. has one of the significances of R,. or is cyano or —COOR.,
wherein Ry, is alkyl (C,—C,,), cycloalkyl (C,~C,.), cycloalkyl (C,—C;;)
. alkyl (C,=C,) with C;—C, in the aggregate thereof, phenyl or phenyl
20 ~ substituted by hydroxyl and/or 1 or 2 alkyl (C,—C;) groups,
and Me is hydrogen or an equivalent of a bivalent metal ion. '
28. A compound of formula I, as defined in Claim 27.
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