
PATENT SPECIFICATION   (11) 1 402 888 (21) Application No. 48600/72.  (22)
Filed21 21 Oct. 1972 (23) Complete Specification filed 26 Sept. 1973
(19) (44) Complete Specification published 13 Aug. 1975 (51) INT CL2  C07D
211/18 // 211/68; C08K 5/34 (52) Index at acceptance C2C  1532 200 215 220
221 222 225 226 22Y 246 247 250 251 25Y 270 280 282 28X 304 30Y 320 321 322
323 326 32Y 340 341 342 34Y 360 361 362 364. 366 368 36Y 373 37X 37Y 380
385 43X 451 456 45Y 491 500 502 50Y 510 512 513 51X 51Y 527 535 577 578 579
585 586 588 596 601 603 604 618 620 623 624 626 627 628 62X 62Y 633 636 63X
63Y 650 652 656 658 65X 660 699 703 70X 70Y 71X 71Y 737 73Y 747 750 751 753
754 755 75X 76X 770 778 780 78Y 793 797 79Y BG KA KD KF KG KW LJ NA NB NK
NL NS RF SC SF SM SN WH C3P  7D1A 7D1C 7D1E 7D2A1 7K7 E2 PC17 PC20B PC20C
PC20D1 PC7' C3R  22C 27C 32KH 38C 3C C12 C28A C28X C9N L1B (72) Inventor
BARRY COOK (54) NEW PIPERIDINE DERIVATIVES (71)    We, CIBA-GEIGY AG., a
Swiss Body Corporate, of Basle, Switzerland, 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
the following statement:- 5           The present invention relates to new
piperidine derivatives and in particular to  5 new 2-
(piperidinyl-4')-ethylamines and derivatives thereof useful as light
stabilisers for polymers. According to the present invention, there are
provided compounds having the formula:- [ERR] and salts thereof wherein m
is 0 or 1; n is 1 or 2; [err] are the same or different and each is a
straight or branched chain alkyl residue having from 1 to 12 carbon atoms
or [err] together with the ting carbon atom to which they are bound, form a
cyclo- alkyl group having from 5 to 12 carbon atoms; [err] is hydrogen, a
straight- or branched 15      chain alkyl residue having from 1 to 12
carbon atoms, an aralkyl residue having from  15 7 to 12 carbon atoms or a
cycloalkyl residue having 5 or 6 carbon atoms; A is -0- or . [err] wherein
R4 is hydrogen, a straight- or branched chain alkyl residue having from 1
to 12 carbon atoms and is either. unsubstituted or substituted by halogen,
cyano or hydroxyl 20      groups or interrupted by one or more oxygen or
sulphur atoms, an aralkyl residue hav-  20 ing from 7 to 12 carbon atoms,
an alkenyl residue having from 3 to 12 carbon atoms or a cycloalkyl residue
having from 5 to 12 carbon atoms; R, is hydrogen, a mono or divalent
hydrocarbyl residue having from 1 to 20 carbon atoms and is either
unsubsti- tuted or substituted by halogen, cyano or hydroxyl groups or
interrupted by one or more . 25     oxygen or sulphur atoms, or R, is a
group having the formula:-                    25    



2                          1,402,888 [err] wherein P is 0, 1 or 2, [err]
have their previous significance and Y is hydrogen, a straight- or branched
chain alkyl residue having from 1 to 20 carbon atoms, an alkenyl or alkynyl
residue each having from 3 to 12 carbon atoms, an aralkyl residue having 5
from 7 to 12 carbon atoms or the group [err] wherein [err] is hydrogen, a
'5 phenyl residue or an alkyl residue having from 1 to 4 carbon atoms; and
when A is [err] and when A is > N-R,, X is -C-,.   -C-NH-, or when n is 1
and [err] has the foregoing formula  II wherein pis 2, X can be an [err]
residue; with the provisos that when A is -O--, [err] is not hydrogen and
when A is 15      [err] m is 1, n is 2 and X is
15 [err] then R, can be absent. When n is 1, the substitutent [err] may be
hydrogen (except when A is -0-), a monovalent straight- or branched
aliphatic residue having from 1 to 20 carbon atoms, 20      being saturated
or unsaturated and either unsubstituted or substituted by halogen,  20
cyano or. hydroxyl groups, or interrupted by one or more oxygen or sulphur
atoms, an alicyclic residue having from 5 to 20 carbon atoms, an aralkyl
residue having from 7 to 12 carbon atoms or an aryl residue having from 6
to 15 carbon atoms, or the group:- [err] 25      wherein [err] Y and p have
their previous significance. Specific examples of substituent groups R
include hydrogen (except when A=  25 -0-) methyl, methylthiomethyl, ethyl,
2-hydroxy ethyl, 2-cyanoethyl, n-propyl, iso- propyl, n-butyl,
4-chloro-n-butyl, sec-butyl, t-butyl, n-pentyl, neopentyl, 2-ethylpropyl,
2-methylbutyl, n-hexyl, n-octyl, t-octyl, n-dodecanyl, n-octadecanyl,
2-methoxyethyl,. 30      2-n-dodecylthioethyl, allyl, a-methallyl,
dec-9-enyl, heptadec-8-enyl, crotyl, cinnamyl,  30 propargyl,
2,4-hexadienyl, benzyl, 2-chlorobenzyl, [err]-methylbenzyl,
4-methoxybenzyl, ap-dimethylbenzyl, diphenylmethyl, cyclopentyl,
cyclohexyl, cyclooctyl, 4-methylcyclo- hexyl, cyclododecenyl, 9-fluorenyl,
adamantyl, phenyl, 4-methylphenyl, 4-t a-naphthyl, 4-biphenyl, 2-fluorenyl,
2-chlorophenyl and 4-methoxyphenyl groups.    1,402,888
3 When n is 2, the substituent [err] may be a divalent straight or branched
aliphatic (saturated or unsaturated) residue having 2 to 20 carbon atoms, a
divalent alicyclic residue having 5 to 12 carbon atoms, a divalent aralkyl
residue having 8 to 12 carbon atoms or a divalent aryl residue having 6 to
15 carbon atoms or, when m is 1, A is 5       [err] X is
5 then the substituent R, may be absent. Specific examples of substituent
groups [err] include 1,2-ethylene, 1,4-n-butylene, 1,3-n-butylene,
1,6-n-hexylene, 1,7-n-beptylene, 1,10-n-decylene, 2,2-dimethyl-1,3- 10
propylene, trimethyl-1,4-butylene, 1,2-vinylene, 3-thia-n-pentylene,
3-oxa-n-pentylene,  10 1,4-but-2-enylene, 1,4-but-2-ynylene,
2,5-hex-3-enylene, 1,2-cyclohexylene, 1,4-cyclo- hexylene,
hexahydro-p-xylylene, p-xylylene, m-xylylene, 1,2-phenylene, 1,4-phenylene,
2,2'-biphenylene, 4,4"-biphenylene and 4,4'-biphenylenemethane groups.
Examples of substituents Y in the compounds of formula I include hydrogen,
15      methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, n-hexyl,
n-octyl, n-dodecyl, 2-  15 hydroxyethyl, 2-hydroxypropyl,
2-hydroxy-2-phenylethyl, allyl, a-methallyl, 10-un- 



decenyl, benzyl, a-methylbenzyl, p-methylbenzyl, [err],p-dimethylbenzyl and
[err]-naphthyl- methyl groups. Particularly preferred substituents Y are
hydrogen, and straight or branched alkyl 20      residues having from  I to
4 carbon atoms and the most preferred substituent Y is   20 hydrogen or a
methyl group. Examples of substituents [err] are methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, n-hexyl, n-dodecyl, or together with the
carbon to which they are bound [err] and [err] can form a group such as: -
25
25 Particularly preferred substituents [err] are straight or branched alkyl
residues having 1 to 4 carbon atoms, and the most preferred substituents
[err] are methyl groups. Examples of the group [err] include hydrogen,
methyl, ethyl, n-propyl, isopropyl, 30      n-butyl, sec-butyl, n-hexyl,
n-octyl, n-dodecyl, benzyl, a-methylbenzyl, a,p-dimethyl-   30 benzyl,
cyclohexyl and cyclopentyl groups. Particularly preferred alkyl residues
are those having from  I to 8 carbon atoms and the most preferred
substituent [err] is hydrogen. The substituent R4 may be hydrogen, methyl,
ethyl, 2-hydroxyethyl, 2-cyanoethyl, 35      n-propyl, isopropyl, n-butyl,
sec-butyl, n-hexyl, n-octyl, n-dodecyl, benzyl, a-methyl-  35 benzyl,
[err],p-dimethylbenzyl, cyclohexyl, cyclopentyl, allyl, a-methallyl,
but-3-enyl or 10-undecenyl. Particularly preferred substituents [err] are
hydrogen and alkyl residues having 1 to 8 carbon atoms and the most
preferred is hydrogen. Preferred groupings X are 0                0 40
40 [err] and when n is 1, A is -NR,- and [err] is a residue of formula II
as hereinbefore de- fined wherein p is 2, the preferred group X is [err]
Examples of salts of the compounds of formula I include salts of an
inorganic acid, 45      such as phosphates, carbonates, sulphates and
chlorides, as well as organic acid salts  45 such as acetates, stearates,
maleates, citrates, tartrates, oxalates, benzoates and salts of substituted
carbamic acids. Specific examples of compounds of formula I are given in
the following list:.    4                       1,402,888
4 a) Where A=>N-R. 2- [err]-Tetramethylpiperidiny-4')ethylamine
N-methyl-2([err]-tetramethylpiperidinyl-4') ethylamine
N-methyl-2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Benzyl-2(2',2',6',6'-tetramethylpiperidinu=yl-4')ethylamine
5 5 N-Cyclohexyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Cyclohexyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-n-Butyryl-2- (2',2',6',6'-tetramethylpiperidinyl-4') ethylamine 10
N-n-Octanoyl-2-(2',2',6,6'-tetramethylpiperidinyl-4')ethylamine
N-n-Dodecanoyl-2- (2',2'6',6'-tetramethylpiperidinyl-4') ethylamine
N-n-Octadecanoyl-2-(2',2',6',6'tetramethylpiperidinyl-4')ethylamine
N-n-Octadecanoyl-2- (2',2',6',6'-tetramethylpiperidinyl-4')ethylamine 



N-Cyclohexanoyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine 15
N-Benzoyl-2-(2',2',6'6'-tetramethylpiperidinyl-4')ethylamine
15 N - [ (2",2",6",6" - Tetramethylpiperidinyl - 4")acety1] - 2 -
(2',2',6',6' - tetramethyl- piperidinyl - 4')ethylamine N,N'-Di-
[2(2',2',6',6'-tetramethylpiperidinyl-4') ethyl] sebacamide
N,N'-Di-[2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]sebacamide 20
NN'-Di- [2 (,2',6',6'-tetramethylpiperidinyl-4')ethyl]maleoylamide
20 N,N'-Di-[2-(2',2',6',6'-tetramethylpiperidinyl-4') ethyl]malcoylamide
N,N'-Di-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]malcoylamide N,N' -
Di - [2'(2",2 ,6",6" -tetramethylpiperidinyl  4")ethyl]cyclohexyl  1,4- di-
carboxylamide 25       N,N'- Di - [2'(2",2",6",6" -
tetramethylpiperidinyl-4')                                               25
oxoylamide N-Allyl-N'- [2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]urea
N-Methyl-N'- [2-(2',6',6',6'-tetraethylpiperidinyl-4')ethyl]urca N-
(n-Hexyl)-N'- [2- (2',2',6',6'-tetramethylpiperidinyl-4')ethyl] urea 30
N-Cycloheyl-N'-[2-(2',2',6',6'tetramethylpiperidinyl-4')ethyl]urea
30 N-Benzyl-N'- [2 (2'2',6',6'-tetramethylpiperidinyl-4')ethyl] urea
N([err]-Naphtyly)-N'-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]urea
NN-Di-[2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]urea
N,N'-Di[2-(2',2',6',6'- tetramethylpiperidinyl-4')ethyl]urea p,p'-Di
[2(2',2',6',6'-tetramethylpiperidinyl-4')ethylureido]diphenylmethane
[2-(2',2',6',6'-Tetramethylpiperidinyl-4')ethyl]guanidine 40       [2-
(2',2',6',6'-Tetramethylpiperidinyl-4')ethyl]biguanidine
40 N-Thioacetyl-2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-n-Thiohexanoyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-n-Thiododecanoyl-2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Phenylthioacetyl-2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Ethyl-N'[2(2',6',6'-tetramethylpiperidinyl-4')ethyl]thiourea
N-t-Octyl-N'-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]thiourea
N-Cyclothexyl-N'-[2-(2',2',6',6'- tetramethylpiperidinyl-4')ethyl]thiourea
N-t-Octyl-N'-[2(2'2',6',6'-tetramethylpiperidinyl-4')ethyl]thiourea 50
N-([err]-Naphthyl)-N'-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]thiour
ea Ethyl(N-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]}carbamonate
N-n-Butyl{N-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]}carbomate
N-[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]-p-toluene sulphonamide
Sulphonylaminobis[2(2',2',6',6'-tetramethylpiperidinyl-4')ethane]
2-(1'-n-Propyl-2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Acetyl-2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine 60
N-n-Octanoyl-2(1',2',2',6',6'- pentamethylpiperidinyl-4')ethylamine
60 2-[1',2',2',6',6'-Pentamethylpiperidinyl-4')ethylamine
2-(1'-n-Propyl-2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
2-(1'-Benzyl-2',2',6',6'-tetramethylpiperidinyl-4')ethylamine    5
1,402,888 N-Phenylacetyl-2(
1',2',2',6',6'-pentamethylpiperidinyl-4)ethylamine N-Benzyl-2(
1',2',2',6',6'-pentaemetyhlpiperidinyl-4')ethylarnne N,N'-Di-
[2(lj',21,22',6',6'-pentamethylpiperidinyl-4')sebacamide N-Allyl-N'- t2(
1',2',21,6',6'-pmunelhYlPiperidinyl-4')ethyljurea 



5       N-Methyl-N'[2(1',2',2',6',6 -petamethYlPiperidinyl-4')ethyllurea
5 N-Cycohexyl-N'[2( l',2',2f'6,6','pentamethylpiperidiny1-4')ethyl]urea.
N-Phenyl-N.'[2( 1',2',2',6j',6'-.pentamethylpiperidinyl-4' )ethyl] urea..
J,6-Di [2.(l i', 610p N,N'D [21;ta!g'6'pmuethylpiperidlinyl-4')ethyllurea
-1,6-Di [2(1',2:',2',6',6'-~penammethylpipen dnyl-4')ethylureidolhexane 10
NThioacetyl-2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine
to1 N-Phenylthioacetyl-2( 1,2',21,6',6'-pentamethylpiperidinyl4')etylaminne
N-Methyl-N' [2(1',2',2'64'6'-pentamethylpiperidinyl-4'3ethyl]thiourea
N-CyclohexyI-N' [2(l i,'''IimdyppeiitlV6ylhora N-C(vcNalphtexyl)-N'[2(
1',22,6',6'-pentamethylpiperidinyl-4')etiyllthiourea 15       Ethyl{N[2(1'
,2',2',6p,6'-peftamethylpiperidinyl-4')ethyl])carbamoate                 15
N- [2( 1f,2',2',6',6r-Pentanethylpiperidinl-4')ethyl] p-toluenesulphonamide
N-Acetyl-2( l'-alyl-2',2i,6,6'-Wttreylpiperidinyl4')edhylmine *
~~N-Benzoyl-2(1'-n-propyl-2',2',6',6'-tetramethylpiperidinyl-4')ethylamine
N-Methyl-N- [2( 1-dodecyl-2'2'6'6'-tetrmethylpiperidinyl-4'ethyl]urea 20
N-n-Ocuanyl1-2,(2!,2-di-isopropyl-6',6'-dimethylpiperidiniyl-4')ethylarnine
2 20
20 N-Phenyl-N'[2(2' 2'-diethyl-6',6'-dimetylpiperidinyl~-4)ethyllurea N-
(2"-hydroxyethyl) [2-(1,2',2',6',6'-pentamethylpiperidinyl-4) ] ethylanmine
N,N-Di (2"-hydroxyethYl ) I 2- (2',2',6',6'-tetramethylpiperidinyl-4') I
ethylamine N,N-Di (2(-hydroxyethyl) [2-
(1'2'6',6-'-pentamethylpiperidinyl4')]ethylamine 25.      N,N'-Di
)ethy]tidiprop                              25 b)  Where A is-O-
[2(2',2',6',6'-Tetramethylpipenidinyl-4')ethyll-n-dodecanoate n-Octyl-
[2(2',2V,6P,6'-ttrimethylpiperidinyl-4')ethyl]ether N-Phenyl
E[2(2,2',6',6'4etmamethylpipefdinyl-4' )etyl]umhafe 30
NMty2('2,'6-tetrmmethylpiperidin~yl-4')edhyl]irdane              ..3 30
NMethyl [2(1, 616
30 N'-Cydoehayl[2(2',2',',6',6-teftraethylpiperidirryk-4')ethylaurethde
[2(2',2',6',6' Tetramethylpiperidinyl- 4')ehyl] (2,2,6"
tetramethylpiperidinyl. 4V)acetate The present invention also provides a
first process in which a compound of formula 35       I wherein m is 0, A
is. >N-R. and R, is hydrogen is produced, comprising hydro-       35
genating a compound having the formula:- RIC-CN H3CjR
III H3C    R2 wherein R1, R, Rs and Y have their previous significance with
the proviso that Y is a saturated residue, in the presence of an amine
R4NH2 wherein RB has its previous sig- 40       nificance provided that R4
is a saturated residue.                                   40 The compounds
of formula III are new compounds and are described and claimed in
Divisional Application No. 14503/74 (Serial No. 1.402 890).. The
hydrogenation of the compound of formula III may be conveniently effected *
using molecular hydrogen or using other chemical means such as lithium
aluminium 45       hydride. If molecular hydrogen is used, the
hydrogenation may be conducted in con-    45 ventional manner using a
hydrogenation catalyst such as palladium, platinum, rhodium or nickel,
preferably supported on a carrier such as silica, calcium carbonate or
carbon.. Advantageously, the reaction is conducted at an elevated
temperature and pressure and in a solvent such as ethanol or cyclohexane.
50           The compounds of formula I (wherein A=> NR,) may also be
prepared by             50 



reactine a compound having the formula: RWH-C-NHz
Iv H3C   FR2     : wherein R,, R21 R3 and Y have their previous
significance, with the corresponding aldehyde and formic acid, viz using a
Leuchart reaction..    6                                       1,402,888
6 In a further modification, the compound of formula IV may be reacted with
the corresponding aldehyde and the Schiff base so obtained may then be
hydrogenated, for example, over a catalyst such as nickel or palladium.
This reaction cannot 'be used to prepare compounds of formula I in which
'the substituents [err] and Y are unsaturated, 5       since such
substituts would be hydrogenated during the process. In a still further
modification, the compound of formula IV may be reacted with. an alkyl,
alkenyl, cycloalkyl or aralkyl halide. Starting-materials of formula III
may be prepared by the process described and claimed in Divisional
Application No. 14503/74 namely (Serial No. 1 402 890) the 10
reaction, in an inert solvent, of aphosphonate having the formula:-
10 [err] wherein [err] has its previous significance, [err] is an alkyl
residue having from 1 to 4 car- bon atoms and [err] is an organic or
inorganic base cation, with a piperidine derivative having the formula:-
[err] wherein [err] and Y have their previous signicance wi the proviso
that Y is not an unsaturated residue. Suitable examples of inert solvents
are benzene, dioxan and cyclohexane, and base cations [err] which may be
sd are alkali metal cations. 20          The compounds of foriula V are
well-kow.                                    .20 The substituent Y when it
is other than hydrogen can be introduced into the cor- responding compounds
of formula I, III, or IV where Y is H by conventional methods suchas by
reaction with an alkyl, aralkyl, alkenyl or alkynyl halide orby aLeuckart
or Wallach reaction using the corresponding aldehyde and formic acid, or by
the reaction 25     with
25 0 wherein [err] has its previous significance. The present invention
also provides a process of producing a compound of formula I wherein m 'is
0, A is [err] and one or both of [err] is [err] 30      residue comprising
reacting a compound of formula IV as hereinbefore defined with a  30
compound of formula:- wherein Rs has its previous significance but is not
phenyl when [err] is being introduced. In a further process, a compound of
formula I wherein A is >N-R. and one or 35       both of [err] is a
cyanoethyl group is produced by reacting a compound of formula  35 IV with
acrylonitrile. The present invention further provides a process of
producing a compound of formula I wherein m is 1 comprising reacting a
compound having the formula:- [err] wherein [err] A and Y have their
previous significance, with a compound VIII   40 capable of introducing a
[err] on to the nitrogen or oxygen atom of the side-chain.. The compounds
of formula VII wherein A=-O- are described in our copend- 



ing British Patent Application No. 5470/73. (Serial No. 1 402 889)
71,402,888
7 The reactants VIII capable of introducing the group [err] will of course
vary according to the nature of the group X. Suitable reactants may,
however, be summarised under the following headings:- [err] 5       (i)  X
is [err]                                                            5 (a)
Suitable reactants are those having the formula:- [err] wherein [err] and n
have their previous significance and Z is halogen; for example when n is
1,. suitable reactants are acetyl chloride, butyryl chloride, benzoyl
chloride, crotonyl 10       chloride; when n = 2 suitable reagents are
succinyl chloride, sebacoyl chloride, fumaryl-  10 chloride, adipyl
chloride, alternatively when [err] is absent a suitable reactant is, for
ex- ample, oxalyl chloride. This reaction is preferably effected in an
inert solvent such as benzene or cyclo- hexane. 15      (b)  Other suitable
reactants are those having the formula:-                        15 [err]
wherein [err] and n have their previous significance, and [err] is an alkyl
residue having 1 to 4 carbon atoms. Suitable reactants in this group are,
for example, ethylbenzoate, ethyl- (2,2,6,6-tetramethylpiperidinyl4)acetate
and methyloctanoate. 20          This reaction may be effected at a
temperature within the range of from 0 to   20 [err] but is preferably
conducted at a temperature within the range of from [err] to [err]  The
reaction may be carried out in the presence or absence of catalyst and
inert solvent such as xylene. However, if a catalyst is used it may be, for
example an alkali metal amide, p-toluene sulphonic acid, tetra-butyl
titanate or an alkali metal 25      alkoxide.
25 (ii)  X is -CONH or -CSNH- Examples of reactants are those having the
formula:- [err] wherein [err] and n have their previous significance, for
example when n  1 methyl iso- 30      cyanate, cylcohexyl isocyanate,
phenyl isocyanate, 1-naphthyl isothiocyanate and when  30 n=2,
Hexane-1,6-diisocyanate, 4,4'-diisocyanatodiphenyl methane. The reaction
may be conveniently effected in a suitable solvent such as petroleum ether,
cyclohexane or benzene and with, or without a catalyst such as
diazobiscyclo- octane or piperidine. 35     II. A [err] only
35 (i)  X is -C-NH-, -C-NH- or [err] when  has the formula II wherein p is
2. Those compounds of formula I in which [err] has the formula:- [err]
wherein [err] and Y have their previous significance. (a): Compounds
wherein X is [err]    



8                                        1,402,888
8- may be produced by reacting the compound of formula VII with phosgene
(or urea) or thiophosgene (or thiourea or carbon disulphide together with
an alkali metal hydroxide) respectively. (b)  When X is [err] compounds of
formula I are produced by the reaction 5      of compounds of formula VII
with sulphuryl chloride.                               5 (ii)
X is [err] wherein q has its previous significance. (a)  Those compounds in
which q is 1 may be produced for instance by reaction of the compound of
formula VII with a cyanamide or substituted cyanamide having die formula
RNHCN, wherein [err] has its previous significance. 10      (b) The
compounds in which q is 2 may be prepared for instance by reaction of the
10 compound of formula VII with a dicyandiamide or substituted
dicyandiamide having the formula [err] wherein [err] has its previous
significance. 15      (iii)  X is [err]
15 These compounds may be prepared by reaction of a compound of formula
VIII with a compound having the formula [err] wherein [err] and n have
their previous significance and Z is halogen, for example
p-toluenesulphonyl chloride. III A =-O-and m is 0 20      (i)  A compound
of formula VII where A= -O- is reacted with an alkali metal to    20 give
the alkali metal salt, and then with a compound of formula [err] where Z is
an halogen atom. (ii)  Alternatively a compound of formula IX [err] 25
where Z is an halogen atom may be reacted with compounds of formula ROM
where    25 M is an alkali metal. Compounds of formula IX may be prepared
from compounds of formula VII where A is -0-and [err] is H by methods known
in the art. The reactions under heading III may be carried out in a solvent
inert to the react- 30     ants for instance toluene, cyclohexane,
preferably at the reflux temperature of the  30 solvents. Salts of the
compounds of formula I are also new compounds and form part of this
invention. The salts may be produced by the reaction of an acid with a
compound of formula I in an inert solvent, preferably at ambient
temperature although higher 35     reaction temperatures may be employed if
desired.                                 35 The compounds of formula I, or
the salts thereof, may be isolated and purified, after their production as
hereinbefore described, by any conventional technique, such as fractional
crystallisation from a suitable solvent. The compounds of formula I and the
salts thereof, when incorporated into a poly- 40     meric substrate,
provide protection to the substrate against deterioration caused by  40
visible and/or ultra-violet light, oxidative degradation or thermal
effects. The present invention still further provides a composition
comprising an.orga ic material and a stabilising amount of a compound
having: the formula I as hereinbefore defined. 45         Compounds of
formula I have been found to impart;to polyolefines an exception-    45
ally high degree of stability towards deterioration normally induced by the
effects of . ultra-violet radiation or exposure to heat. Moreover, this
improved stability is achieved without affecting the colour properties of
the treated polyolefin. The stabilisers of the  



1,402,888                                      9 invention provide
effective light and/or heat stabilisation, especially for low- and high-
density polyethylene and polypropylene and polystyrene as well as polymers
of butene- 1, pentene-1, 3-methylbutene-1, hexene-1, 4-methylpentene-1,
4-methylhexene-1 and 4,4-dimethyl-pentene-1, and also co- and terpolymers
of olefines, particularly of ethyl- 5      ene or propylene.
5 Other organic materials susceptible to degradation by the effects of
light and the properties of which are improved by the incorporation therein
of a compound of Formula I include natural and synthetic polymeric
materials for instance natural and synthetic rubbers, the latter including,
for example, homo-, co- and terpolymers of 10      acrylonitrile, butadiene
and styrene.                          10 Specific synthetic polymers
include polyvinyl chloride and vinyl chloride co-poly- mers, polyvinylidene
chloride polyvinyl acetate as well as condensation polymers con- taining
ether, ester (derived from carboxylic, sulphonic or carbonic acids), aniide
or urethane groups; polyvinyl acetals; polyacrylates such as polymers and
copolymers of 15      methyl acrylate, ethyl acrylate, methyl. methacrylate
and ethyl methacrylate; poly-  15 amides; urea-formaldehyde and
melamine-formaldehyde resins; cellulose plastics such as cellulose acetate,
cellulose butyrate and cellulose nitrate. Certain of these polymers can,
for instance, form the basis of surface coating media such as paints and
lacquers having an oil or resin base, such as an alkyd or polyamide resin.
20          The amount of the compound of formula I which is incorporated
into the organic  20 material in order to achieve maximum protection
against degradation by light varies according to the properties of the
organic material treated and according to the severity. of the light
radiation and' to the length of exposure. However, for most purposes it is
sufficient to use an amount of the compound of formula I within the range
of from 25     0.01%  to 5%  by weight, more preferably within the range of
from 0.1% to 2% by     25 weight based on the weight of untreated organic
material. The compounds of formula I may be incorporated into the polymeric
material by any of the known techniques for compounding additives with a
polymer. For example, the compound of formula I and the polymer may be
compounded in an internal mixer. 30     Alternatively, the compound of
formula I may be added as a solution or slurry in a   30 suitable solvent
or dispersant, for instance an inert organic solvent such as methanol,
ethanol or acetone to powdered polymer and the whole mixed intimately in a
mixer,. and the solvent subsequently removed. As a further alternative the
compound of formula I may be added to the polymer during the preparation of
the latter, for instance at the 35     latex stage of polymer production,
to provide pre-stabilised polymer material.       35 Optionally, the
composition of the invention may contain further additives, espe- cially
those used in polymer formulations, such as antioxidants of the phenol or
amine type, U.V. absorbers and light protectants, phosphite stabilisers,
peroxide decomposers, polyamide stabilisers, basic co-stabilisers,
polyvinyl chloride stabilisers, nucleation 40     agents, plasticizers,
lubricants, emulsifiers, anti-static agents, flame-protectants, pig-  40
ments, carbon black, asbestos, glass fibres, kaolin and talc. The present
invention therefore includes binary, ternary and multi-component
compositions containing the stabiliser of formula I together with one or
more other functional additives for polymers. 45          Examples of
suitable antioxidants are those of the hindered phenol type such as  45
those selected from the following groups:- (1)  Phenolic compounds having
the general formula wherein      [err] 
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10 R is hydrogen or alkyl of'l to 6 carbon atoms R' is alkyl of 1 to 6
carbon atoms R" is an alkyl group having from 6 to 24 carbon atoms w is 0
or an integer foin 1 to 4. 5           IIIustrative examples of the
compounds'shown above are                           5 di-n-octadecyl
[err]-(3,5-di-t-butyl-4-hydroybenzyl)malonate,
di-n-octadecyl-[err](3-butyl-4-hydroxy-5-methylbenzyl)malonate  which is
disclosed in the Netherlands Patent Specification No. 6,711,199, and
di-n-octadecyl-bis-(3-t-butyl-4-hydroxy- 5- methylbenzyl)malonate  which is
dis- 10          dosed in the Netherlands Patent Specification No.
6,803,498.      10 (2)  Phenolic compounds having the general formula [err]
wherein Q is as hereinbefore defined and R'" is a monovalent residue
derived from an aliphatic hydrocarbon ,having from 1 to 30 carbon atoms. 15
Illustrative examples of the compounds shown above are
15 2,6-di-t-butyl-p-cresol, 2-methyl-4,6-di-t-butylphenol, and
2,6-di-octadecyl-p-cresol. (3)  Phenolic compounds having the formula 20
[err]                                         20 wherein Q and w are as
hereinbefore defined. Illustrative examples of the compounds shown are:-
2,2'-methylene-bis-(6-t-butyl-4-methylphenol),
2,2'-methylene-bis-(6-t-butyl-4-ethylphenol), 25
4,4'-butylidene-bis-(2,6-di-t-butylphenol),
25 4,4'-(2-butylidene)-bis-(2-t-butyl-5-methylphenol),
2,2'-methylene-bis-(3-t-butyl-5-ethylpenol), 4,4'-
methylene-bis-(3,5-di-t-butylphenol),
4,4'-methylene-bis-(3-t-butyll-5-methylphenol), and 30
2,2'-methylene-bis-(3-t-butyl-5-methylphen.
30 (4)  Phenolic compounds having the formula [err] wherein Q and R"' are
as hereinbefore defined. Illustrative examples of such compounds are 35
2,5-di-t-butylhydroquinone,
35 2,6-di-t-butylhydroquinone, and 2,5-di-t-butyl-4-hydroxyanisole. (5)
Phenolic compounds having the formula Q-S-Q 40      wherein Q is as
hereinbefore defined.                                                   40
Illustrative examples of such compounds are
4,4'-thiobis-(2-t-butyl-5-methylphenol),
4,4'-thiobis-(2-t-butyl-6-methylphenol),
2,2'-thiobis-(6-t-butyl-4-methylphenol), and. 



45      4,4'-thiobis-(2-methyl-5-t-butylphenol).
45 (6)  Phenolic compounds having the formula 0 [err] wherein Q. R" and w
are as hereinbefore defined.    11
1,402,888                                     11 Illustrative examples of
such compounds are octadecy-(3,5-dimehyl.4-hyd
thio)acetate, and dodecyl-(3,5-di-t-butyl-hydroxybenzylthio)propionate. (7)
Phenolic compounds having the formula T                       Q [err]
wherein T is hydrogen or Q, and R or w are as defined above. Illustrative
examples of such compounds are
1,1,3-tris(3,5-dimethyl-4-hydroxypheyl)propane,
1,1,3-tris(5-t-butyl-4-hydroxy-2-methylphenyl)butane, and 10
1,1,5,5-tetrakis-(3'-t-butyl-4'-hydroxy-6'-methylphenyl)-n-pentne.
10 (8) Phenoliccompounds having the formula [err] wherein [err] are each
independently hydrogen, methyl or Q provided that when B' and [err] are Q
then [err] is hydrogen or methyl and when [err] is Q then B' and Bs 15
are each independetnly hydrogen or methyl, and Q is as hereinbefore
defined.       15 Illustrative examples of such compounds are
1,4-di(3,5-di-t-butyl-4-hydroybenzyl)-2,3,5,6-tetramethylbenzene, and
1,3,5-tri(3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene. (9)
Phenolic compounds having the formula 20
[err]                                           20 wherein Z is NHQ [err] D
is an alkyl group having from 4 to 18 carbon atoms [err] Q, R" and w are as
hereinbefore defined. Illustrative examples of such compounds are 25
2,4-bis-(n-octylthio)-6-(3,5-di-t-butyl-4-hydroxyanilino)-1,3,5-triazine,
25 6-
(4-hydroxy-3-methyl-5-t-butynilino)-2,-bis-(n-octyltbio)-1,3,5-tniazine,
6-(4-hydroxy-3,5-dimethylanilino)-2,4-bis-(n-octylthio)-1,3,5-triazine, 6 -
(4 - hydroxy - 3,5 - di - t - butylanilino) - 4 - (4 - hydroxy -3,5 - di t
- butyl- phenoxy) - 2 - (n - octylbio) - 1,3,5 - triazine, and 30
2,4-bis-(4-hydroxy-3,5-di-t-bu ino)-6-(n-octylthio)-1,3,5-triazine.
3C The above phenolic triazine stabilizers are more fully described in
U.S.. Patent Specification No. 3,255,191. (10) Phenolic compounds having
the formula [err] 35      wherein- [err] which may be the same or
different, are [err]           35 [err] and Q, D and w are as hereinbefore
defined. Illustrative examples of such compounds are
2,4-bis-(3,5-di-t-butyl-4-hydroxyphenoxy)-6-(n-octylthio)-1,3,5-triazine,
and 2,4,6-tris- (4-hydroxy-3,5-di-t-butylphenoxy)-1,3,5-triazine. 40
6-(4-hydroxy-3,5-di-t-butylphenoxy)-2,4-bis-(n-octylthioethylthio)-1,3,5-tr
iazine,  40 6-(4-hydroxy-3-methylphenoxy-2,4-bis
(n-octylthio)-1,3,5-triazine, 
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12
6-(4-hydroxy-3-t-bylphenoxy)-2,4-bis-(n-octylthioethylthio)-1,3,5-triazine,
6-(4-hydroxy-3-methyl-5-t-butylphenoxy)-2,4-bis-(n-octylthio)-1,3,5-triazin
e,
2,4-bis-(4-hydroxy-3-methyl-5-t-butylphenoxy)-6-(n-octylthio)-1,3,5-triazin
e, 2,4,6-tris- (4-hydroxy-3-methyl-5-t-butylphenoxy)-1,3,5-triazine, 5
6-(4-hydroxy-3,5-di-t-butylphenoxy)-2,4-bis-(n-octylthiopropylthio)-1,3,5-t
riazine,              5 6-(4-hydroxy-3,5-di-t-butylphenoxy)-2,4-bis
(n-dodecylthioethylthio)-1,3,5-triazine,
2,4-bis-.(4-hydroxy-3,5-di-t-butylphenoxy)-6-butylthio-1,3,5-triazine,
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-octadecylthio)-1,3,5-triazin
e,
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-dodecylthio)-1,3,5-triazine,
10
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-octylthiopropylthio)-1,3,5-t
riazine,       10
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-octylthioethylthio)-1,3,5-tr
iazine, and
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-dodecylthioethylthio)-1,3,5-
triazine. The above phenolic triazine stabilizers are more fully described
in U.S. Patent Specification No. 3,255,191. 15       (11)   Phenolic
compounds having the formula
15 [err] wherein p is an integer from 2 to 4; Q and Rare as hereinbefore
defined, [err] is a tetravalent radical derived from an aliphatic
hydrocarbon having from  1 to 30 carbon atoms, 20        aliphatic mono or
dithioether having from 1 to 30 carbon atoms,
20 aliphatic mono or diether having from 1 to 30 carbon atoms, or RIV is
hydrogen when P is 4, and z is O or an integer from 1 to 6. Illustrative
examples of such compounds are 25
Sub-class I n-Ootadecyl 3-(3,5-di-t-butyl-4h-hydroxyphenyl)-propionate,
25 n-Octadecyl 2-(3,5-di-t-butyl-4-hydroxyphenyl)-acetate, n-Ootadecyl
3,5-di-t-butyl-4-hydroxybenzoate, n-Hexyl 3,5-di-t-butyl-4-hydroxybenzoate,
30       n-Dodecyl 3,5-di-t-butyl-4-hydroxybenzoate, Neo-dodecyl
3-(3,5-di-t-butyl 4-hydroxyhenyl)-propionate, Dodecyl
-(3,5-di-t-buyl-4-hydroxyphenyl)-propionate, Ethyl
(4-hydroxy-3,5-di-t-butylphenyl)-isobutyrate, Octadecyl
[err](4-hydroxy-3,5-di-t-butylphenyl)-isobutyrate, and 35       Octadecyl
[err](4-hydroxy-3-5,di-t-butylphenyl)-propionate, Sub-class II
2-(n-octylthio)ethyl 3,5-di-t-butyl-4-hydroxybenzoate, 2-(n-octylthio)ethyl
3,5-di-t-buyl-4-hydroxyphenylacetate, 2-(n-octadecylthio)ethyl
3,5-di-t-butyl-4-hydroxyphenylacetate,. 40      2-(n-octadecylthio)ethyl
3,5-di-t-butyl4-hydroxynzoate and                                     40 2-
(n-octadecylthio)ethyl 3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate.
Sub-class III l,2-propylene glycol
bis-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate], Ethylene glycol
bis-13-(3,5-di-t-butyl-4-hydroxyphenyl)propionate] 45       Neopentylglycol
bis- [3-(3,5-di-t-butyl-4-hydroyphenyl)propionate], Ethylene glycol
bis-(3,5-di-t-butyl-4-hydroxyphenylactate),
Glycerine-l-nadecanoate-2,3-bis- (3,5-di-t-buyl-4-hydroxyphenylacetate, 



Pentaerythritol-tetrakis- [3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate],
1,1,1-trimethylol ethane-tris-3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate,
50       1,2,3-butanetriol
tris-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, 2-hydroxyethyl
7-(3-methyl-5-t-butyl-4-hydroxyphenyl)heptanoate, 2-stearoyloxyethyl
7-(3-methyl-5-t-butyl-4-hydroxyphenyl)heptanoate, and 1,6-n-hexanediol-bis
[(3',5'-di-t-butyl-4-hydroxyphenyl)propionate]. The above phenolic ester
stabilizers of sub-classes I, II and ITI are more fully. 55       described
in British Patent Specfiations Nos. 1 103 144, 1        105 699 and 1 001
098.       55    13    1,402,888 (12)  Phenoic compounds having the formula
5       Di-n-octadecyl 3,5-di-t-butyl-4-hydroxybenzylphosphonate, The above
di-(higher)alkyl phenolic phosphonas are more fully described in U.S. Paten
Specification No. 3,281,505. (13)  Phenolic compounds having the forma
[err] 15        wherein w and Q are defined above An illustrative example
of such compounds is:                                              15
tris-(3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate. Patent Specification
No.3,531,483. above phenoc stabilizers
20 While any of the above mentioned antioxidants can be useful in
combination with Further examples of antioxidants are those of the the
ultraviolet light stabilizers of this invention, the preferred antioxidants
consist of the hindered phenols in groups 1, 8, 9, 10, 12 and 13 as
mentioned above.The most preferred hindered phenols are those of groups
1,9,11,12 and 13 Further examples of antioxidants are those of the
aminoaryl series for instance aniline and naphthylamine derivative as well
as their heterocyclic derivatives such as:- Phenyl-1-naphthylamine,
mono-and di-octyliminodibenzyl, and polymerised
2,2,4-trimethyl-1,2-dihydroquinoline. Ultraviolet absorbers and light
protectants include tert.butyl; 3'[[err]-methylbenzyl]-5'methyl-;
3'[err]-methylbenzyl)-5'-methyl-5- chloro-;4'-octoxy-;
3'5'-di-t-amyl'3'methyl-5'-carbomethoxyethyl;5-chloro-    14
1,402,888                                     14 carbomethoxy-cinnamic acid
methyl- or butyl ester and N-([err]-carbomethoxy- inyl)-2-methylindoline;
(g) nickel compounds such as nickel complexes of
2,2'-thiobis-(4-tert.octylphenol), for instance the 1:1 and 1:2 complexes,
optionally having other ligands such as n- butylamne, triethanolamine or
N-cyclohexyl-diethanolamine; nickel complexes of   5 bis-(4-tert.
octylphenyl) sulphone such as the 2:1 complex, optionally having other
ligands such as 2-ethylcaproic acid; nickel dibutyl dithiocarbamates;
nickel saks of 4-hydroxy-3,5-di-tert.butylbenzyl-phosphonic acid mono-alkyl
esters such as the methyl-, ethyl- or butyl esters; the nickel complex of
2-hydro xy-4-methyl- 10           phenyl-undecylketonoxime; and
nickel-3,5-di-tert.butyl-4-hydroxy benzoate, -and  10 (b) oxalic acid
diamides, for instance 4,4'-dioctyloxyoxanilide, 2,2'-dioctyloxy-5,5'-di- 



tert.butyl-oxanilide, 2,2,'-di-dodecyloxy-5,5'-di-tertbutyl oxanilide,
2-etho y-5- tertiarybutyl-2'-ethyl-oxanilide, 2-ethoxy-2'-ethyl-oxanilide,
and mixtures of O- and P- methoxy and ethoxy- di-substiuted oxanilides and
the compound of 15          formula:- [err] *  Phosphite stabilisers
include triphenyl phosphite,  diphenylalkyl phosphites, phenyl dialkyl
phosphites, trinonylphenyl phosphite, trilauryl phosphite, trioctadecyl
phosphite, 3,9-di-isodecyloxy-2,4,8,10-tetraoxa-
3,9-diphosphaspiro-(5,5)-undecane and tri-(4- 20
hydroxy-3,5-di-tertbutylphenyl)phosphite.
20 Peroxide-decomposing compounds for polyolefins include esters of
[err]-thiodipro- pionic acids, for instance the lauryl-, stearyl-,
myristyl- or tridecyl esters, salts of mer- captobenzimidazoles such as the
zinc salt and diphenylthiourea. Suitable polyamide stabilisers include
copper salts in combination with iodides 25      and/or further phosphorus
compounds and saks of bivalet manganese..                 25 Basic
co-stabilisers are, for example, polyvinylpyrrolidone melamine, benzo-
guanamine, triallyl cyanurate, dicyandiamide, urea derivatives, hydrazine
deriives, amines, polyamides, polyurethanes, alkali and alkaline earth
salts of higher saturated or unsaturated fatty acids such as calcium
stearate. 3C           Polyvinyl chloride stabilisers include organotin
compounds, organo lead com-   30 pounds and [err] of fatty acids. Examples:
of nucleation agents are 4-tertbutyl benzoic acid, adipic acid and di-
phenylacetic acid. As with the compound of formula I, any further additive
is advantageously em- 35      ployed in a proportion within the range of
from 0.01% to 5 % by weight, based on' the  35 weight of untreated
polymeric material. In binary combinations with one or more antioxidants
listed above or in tertiary combinations with such antioxidants and U.V.
absorbers listed above, the compounds of formula I provide very effective
stabiliser packages in polyolefine formulations. 40           Some Examples
will now be given. Parts and percentages are by weight unless    40
otherwise stated. The. relationship of parts by wegh to pas by volume is
that of grams to millilitres. Example 1. (a) A mixture of 450 parts by
weight of diethyl phosphonoacetonitrile, 380 parts by 45      weight of
2,2,6,6-tetramethylpiperidin-4-one, and 135 parts by weight of sodium meth-
45 oxide in 2500 parts by volume of ethyl alcohol was heated together with
stirring at re- flux for six hours. The solvent was then removed by
distillation under reduced pressure, the residue was treated with water
(1500 parts by volume) and the resulting oil was extracted with ether (6 x
200 parts by volume). The combined ether extracts were 50      dried over
magnesium sulphate and the ether was removed by distillation under re-   50
duced pressure. Distillation of the residual oil gave 302 parts by weight
of (2,2,6,6- tetramethylpiperidinylidene-4) acetonitrile, boiling point
[err] mm Hg. (b)  This material was hydrogenated in 1500 parts by volume of
methyl alcohol satur- ated by ammonia at a pressure of 60 atmospheres
hydrogen and [err] over 12 hours using Raney Nickel catalyst After removal
of the catalyst.and solvent, there was   55 obtained by distillation, 250
parts by volume (80% theory yield)of pure 2(2',2',6',6'-
tetraethylpiperidinyl-4')ethylamine, boiling at [err] mm Hg and having the
following elemental analysis by weight:    15        .1,402,888
15 



C    H    N Found:                    71.49    12.81    15.32    % Required
for [er]   71.70    13.12    15.20    % -  Example 2. 5       (a)  60
Parts. by weight of (2,2,6,6-tetramethylpiperidinylidene-4)acetonitrile
(pro-  5 duced as in Example 1), 31.4 parts by volume of formic acid (98%)
and 28.2 parts by volume of 36% aqueous formaldehyde were heated with
stirring at [err] for four hours. The cooled solution was basified with 46%
aqueous sodium hydroxide and the 10      resulting oil extracted with 4.50
parts by volume of ether. The combined ether extracts  10 were dried over
magnesium sulphate and the ether removed by distillation.under re- duced
pressure. The residual oil was purified by distillation to give 56 parts by
weight (86% of theory  yield) of
(1,2,2,6,6-pentamethylpiperidinylidene-4)acetontrile  boiling  at 15
[err] mm Hg.
15 (b)  This material was hydrogenated in 250 parts by volume of methyl
alcohol satur- ated with ammonia at a pressure of 100 atmospheres and at
[err] over 24 hours using Raney Nickel catalyst. After removal of the
solvent and catalyst the residual oil was purified by distillation to give
45 parts by weight (78%  of theory yield) of 20
2(1'2',2',6',6'-pentamethylpiperidinyl-4')ethylamine boiling at [err] mm
Hg,   20 and having the following elemental analysis by weight: C     H
N Found:                    72.58    13.00    13.97    %. Required for
[err]    72.66    13.21    14.12  % 25   .
Example 3.                                         25 A mixture of 3.1
parts by weight of methyl isocyanate, 9.2 parts by weight of
2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine and 100 parts by volume
of petroleum ether (boiling range [err] was heated at reflux for 24 hours
with a trace amount of diazobiscyclooctane; 30        The petroleum ether
was removed by distillation under reduced pressure to give  30 an oil which
solidified on standing. This was dissolved in 50 parts by volume of carbon
tetrachloride and reprecipitated by the addition of 200 parts by volume of
petroleum ether (boiling range [err] The white solid was collected by
filtration and dried at 500C. to give 10.3 parts by weight (86% of theory
yield) of pure N-methyl-N'- 35
[2(2',2',6,6'-tetramethylpiperidinyl-4')ethyl]urea, melting at [err] and
having the  35 following elemental analysis by weight: C    H    N Found:
64.67    11.26    17.57    % Required for [err]    64.69    11.27    17.41
% 40                                       Example 4.
40 A mixture of 6.9 parts by weight of cyclohexyl isocyanate, 9.2 parts by
weight of 2(2',2',6',6'-tetramethylpiperidinyl-4)ethylamine, 100 parts by
volume of benzene and a trace of diazobiscyclooctane was heated at reflux
for 24 hours. The benzene was then removed by distillation under reduced
pressure and the residual oil was treated with 45      water (400 parts by
volume) to give a white solid. This was collected by filtration,  45 dried
and purified by recrystallisation from ethyl acetate (150 parts by volume)
to give N - cyclohexyl - N' - [2(2',2',6',6' - tetramethylpiperidinyl -
4')ethyl]urea, melting at [err] and having the following elemental analysis
by weight: C    H    N 50      Found:                      69.90    11.32
13.59    %                            50 Required for [err]    69.86
11.40    13.58    % 



Example 5. A mixture of 6.6 parts by weight of phenyl isocyanate, 9.2 parts
by weight of 2(2',2',6',6'-tetramethylpiperidinyl4')ethylamine and 100
parts by volume of benzene 55     was heated at reflux for 18 hours. The
benzene was then stripped off by distillation  .    55 under reduced
pressure to give a white solid which was recrystallised from 100 parts by
volume of ethyl acetate to give
N-phenyl-N'-[2(2',2,6',6'-tetramethylpiperidinyl-4')-    16
1,402,888 ethyl]urea, melting at [err] and having the following elemental
analysis by Found:                        [err] Example 6 A mixture of 3.6
parts by weight hexamethylene dissocyanate, 11 parts by weight of
2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine and 100 parts by volume
of petroleum ether (boiling range [err]) was heated at reflux for 24 hours
in the 1 0      presence of a trace of diazobiscylooctane.The resulting
solid was collected by filtration and purified by continuous extraction
with ethyl acetate, to give on drying 10.5 parts by weight (82% of theory
yield) of 1,6-Di[2'-(2",2",6",6"-tetramethylpiperidinyl-4")-
ethylureido]hexane, melting at [err] and having the following elemental
analysis by weight: [err] Example 7 A mixture of 6.25 parts by weight of
Di(4-isocyanatophenyl)methane, 9.2 parts by weight of
2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine and 200 parts by volume
of benzene was heated to reflux for 24 hours. The resulting white solid was
collected by filtration and purified by continuous extraction by ethyl
acetrate to give
p,p'-Di[2-(2',2',6',6'-tetrametjylpiperidinyl-4')ethylureido]diphenylmethan
e, melting at [err] and having the following elemental analysis by weight:
[err] 43 Parts by volume of a 12% w/v solution of phosgene in toluene was
added weight of [err]-tetramethylpiperidnyl-4')ethylamine in 200 parts by
volume of The resulting suspension was stirred at room temperature for four
hours, then heated to reflux for a further one hour. 35           A white
solid was collected by filtration, this was dissolved in water (100 parts
by voloume) and the  solution basified to pH  14 by the addition of sodium
hydroxide. A colourless oil was precipitated, this was extracted with
diethyl ether (4x50 parts by volume), the ether was dried over magnesium
sulphate and removed by distillation under reduced pressure to give
N,N'-Di[2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]- 40  urea, melting
at [err] and having the following elemental analysis by weight:
40 [err] 45           A solution of 9.2 parts by weight of
2',2',6',6'-tetramethylpiperidinyl-4')ethyl- amine in 20 parts by  volume
of benzene was added dropwise with stirring over 15 minutes to a solution
of 3.9 parts by weight of acetyl chloride in 80 parts by volume of benzene.
The resulting  suspension was heated to reflux for two hours, then cooled
and the 50       solid filtered. This solid was dissolved in 50 parts by
volume of water which was then basified to pH  14 by the addition of sodium
hydroxide. The precipitated oil was ex- tracted with diethyl ether (5 x 30
parts by volume), the combined ether extracts were dried over magnesium
sulphate, and the ether distilled off. By distillation of the residual oil
there was obtained N-acetyl-2-(2',2',6',6'-tetra- 



55    methylpiperidinyl-4')ethylamine boiling at [err] mm Hg and having the
17                                    1,402,888
17 C    H    N Found:                    68.69    11.31    12.24    %
Required for [err]   68.98    11.58    1238    % Example 10. 5          A
solution of 9.2 parts by weight of 2.(2',2
,6',6'-tetramethylpiperidinyl-4')ethyl-  5 amine in 20 parts by volume of
benzene was added to a solution of 4.5 parts by weight of n-butyryl
chloride in 80 parts by volume of benzene over 15 minutes with stirring.
The suspension was refluxed for two hours and worked up as described in
Example 9. Thus
N-butyryl-2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine was obtained,
10      boiling at [err] mm Hg, and having the following elemental analysis
by weight:  10 C       H       N Found:                    70.56    11.64
11.04    % Required for [err]   70.82    11.89    11.01    % Example 11. 15
A solution of 9.2 parts by weight of
2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl-  15 amine in 20 parts by
volume of benzene were added with stirring to a solution of 8.1 parts by
weight of n-octanoyl chloride in 80 parts by volume of benzene and the pro-
duct subsequently worked-up as described in Example 9. There was thus
obtained N-octanoyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')- 20
ethylamine, boiling at 188-92 C/0.8 mm Hg and having the following
elemental     20 analysis by weight: C    H    N Found:
73.17    12.16.   8.68    % Required for [err]   73.49    12.33     9.02 25
Example 12.                                      25 A solution of 18.4
parts by weight of 2-(2',2',6',6'-tetramethylpiperidinyl-4')- ethylamine in
50 parts by volume of benzene was added with stirring to a solution of 21.8
parts by weight of n-dodecanoyl chloride in 200 parts by volume of benzene
over 30 minutes. The reaction procedure was then continued as described in
Example 9 to 30    give
N-n-dodecanoyl-2-(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine,
boiling  at  30 [err] mm H, and having the following elemental analysis by
weight:- C    H    N Found:                    7337    12.65      7.46    %
Required for [err]    75.35    12.65     7.64    % 35
Example 13.                                       35 A solution of 9.2
parts by weight of 2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl- amine in
20 parts by volume of benzene was added with stirring over 30 minutes to a
solution of 7.0 parts by weight of benzoyl chloride in 80 parts by volume
of benzene. The resulting suspension was heated to reflux for two hours,
cooled, and the solid col- 40     lected by filtration. The solid was
dissolved in 100 parts by volume of water which was  40 basified to pH 14
by the addition of sodium hydroxide. The precipitated oil was ex- tracted
with diethyl ether (6 x 30 parts by volume) and the combined extracts were
dried over magnesium sulphate. A white solid was obtained on removal of the
ether by distillation, which by recrystallisation from 100 parts by volume
of petroleum ether 45      [err] boiling range) gave pure
N-benzoyl-2-(2',2',6',6'-tetramethylpiperidinyl-  45 -4')ethylamine,
melting at [err] and having -the following elemental analysis by 



weight: C    H    N Found:                    74.68     9.62     9.44    %
50     Required for [err]   74.96      9.78     9.71    %
50 Example 14. A mixture of 11.4 parts by weight of
ethyl(2,2,6,6-tetramethylpiperidinyl-4)- acetate, 9.2 parts by. weight of
2- (2',2,6',6'-tetramethylpiperidinyl-4)ethylamine and 2.7 parts by weight.
of sodium methoxide were heated at [err] for one hour with stir- 55
ring. During this time ethyl alcohol was allowed to distil from the
reaction vessel. The  55 mixture was finally heated at [err] mm Hg for 15
minutes, then cooled and dis- solved in 100 parts by volume diethyl ether.
The ether extract was washed with water    18                1,402,888
18 (4 x 20 parts by volume), dried over magnesium sulphate and the ether
finally removed by distillation to give N-[
(2",2",6",6"-tetramethylpiperidinyl-4")acetyl]-2-(2',2',6',6'-
tetramethylpiperidinyl-4')ethylamine, as a pale green highly viscous oil
having the following elemental analysis by weight:- 5
C        H         N Found:                  .. 72.48    11.73    11.34
% Required for [err]   72.28 .  11.85.  11.9        % Example 15. A
solution of 9.9 parts by. weigh of  2',6',6'-pentamethylpiperidinyl-4'.)-
10      ethylamine in 20 parts by weight of benzene was added with stirring
to a solution of 3.9  10 parts by weight of acetyl chloride in 80 parts by
weight of benzene. The resulting sus- pension was then treated as described
in Example 9 to give 8.3 parts by weight (68% of theory yield) of
N-acetyl-2-(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine, boiling at
[err] mm Hg, and having the following elemental analysis by 15      weight:
.  .                                                                     15
C       H        N Found:                   . 70.19    11.96   11.83    %
Required for [err] 69.95    11.74    11.65    % Example 16. 20         A
solution of 9.9 parts by weight of
2-(l',2',2',6',6'-pentamethylpiperidinyl-4')-  20 ethylamine in 20 parts by
volume of benzene were added to a solution of 4.5 parts by weight of
n-butyryl chloride in 80 parts by volume of benzene and the mixture worked
up as described in Example 9. In  this  way,
N-butyryl-2-(1',2',2',6',6'-pentamethylpiperidiny1-4')ethylamine, 25
boiling at [err] mm Hg, and having the following elemental analysis by
25 weight was obtained:- C    H   N Found:                     71.84
11.92    10.35 Required for [err]    71.59    12.02    10.44    %. 30
Example 17.                                         30 A solution of 9.9
parts by weight of 2-(1',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine
in 20 parts by volume of benzene was added with stirring over 30 minutes to
a solution of seven parts by weight of benzoyl chloride in 80 parts by
weight of benzene. The suspension was then heated to reflux for two hours,
the benzene was then 35       decanted from the flask and the residual gum
was dissolved in 200 parts by volume of  35 water. This was basified to pH
14 by the addition of sodium hydroxide and the white 



solid precipitate was collected by filtration, dried and purified by
recrystallisation from 50 parts by volume of cyclohexane to give ten parts
by weight (67% of theory yield) of
N-benzoyl-2-(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine, melting
ai [err] 40      and having the following elemental analysis by weight:-
40 C    H    N Found:                .    75.72    10.05     9.50    %
Required for [err]    75.45    10.00     9.26    % Example 18. 45
A solution of 6.6 parts by weight of phenylisocyanate, 9.9 parts by weight
of 2-    . 45 (1',2',6',6'-pentamethylpiperidinyl-4')ethylamine and
petroleum ether (boiling range [err] containing a trace of
diazobiscyclooctane, was heated at reflux for tw hours, the resulting solid
precipitate was collected by filtration and recrystallised froir 150 parts
by volume of ethyl acetate to give N-phenyl-N'-
[2-(1',2',2',6',6'-pentamethyl 50      piperidinyl-4')ethyl]urea, melting
at [err] and having the following elementa    50 analysis by weight:- C
H.    N . Found:                     72.23     9.91    13.22    %. Required
for [err]    71.88     9.84    1324.   % 55
Examples 19 to 28.                                    55 38 parts of
polypropylene were homogenised with 0.076 part of n-octadecyl-[err]-(4'
19   1,402,888
19 hydroxy-3',5'-t-butylphenyl) propionate in a kneading machine at a
temperature of [err] over a period of 3 minutes. 0.19 part of the product
of Example 1 was then added and homogenisation continued for another 7
minutes. The homogenised mixture was removed from the kneader and pressed
to a thick- 5       ness of 2-3 mm in a press at a temperature of [err] 9
parts of the polypropylene  5 mixture were then charged into a press in
which the press-plates were protected by 0.1 mm thick aluminium foil. The
sample was surrounded by four strips of steel skim, 0.3 mm thick, in the
form of a square, acting as spacers between the aluminium foils. The press
was closed and for 2 minutes no pressure was applied. The pressure was then
10      increased over 2 minutes up to a maximum of 12 tons per square inch
and this pressure  10 held for a further 2 minutes, the temperature being
[err] The pressure was released and the material (0.3 mm thick) was cooled
immediately under running water. 2.2 parts of this material was cut in the
form of a square and recharged to the press. Conditions were as for the
previous pressure except that 0.1 mm thick steel skin 15      was used for
spacing between the aluminium foils. The press was dosed and no pressure
15 was applied for 2 minutes. Over another 2 minutes the pressure was
increased to 8 tons per square inch, the press temperature being [err] This
pressure was maintained for 2 minutes and then the pressure released. The "
sandwich " of the 0.1 mm thick poly- propylene foil and aluminium foils was
then removed and tempered immediately for 20      1 hours in a
circulating-air oven maintained at [err] The " sandwich " was then   20
quenched in running cold water and the aluminium foils were peeled from the
inner polypropylene foil and the skim spacers removed. A section measuring
44 x 100 mm was separated from the 0.1 mm tempered poly- propylene foil and
exposed to light irradiation in a fademeter device consisting of a cir- 25
cular bank of 28 alternate sunlight and blacklight lamps. (" Fadeometer "
is a Trade  25 Mark) The sunlight lamps were 2 feet long, 20-watt
fluorescent lamps characterised by a peak emission of 3000 Angstrom units;
the blacklight lamps were 2 feet long, 20-watt 



ultraviolet lamps characterised by a peak omission of 3500 Angstrom units.
The sample was rotated concentrically within the bank of lamps so that the
radiation therefrom was 30      uniformly distributed over the section
under test.                                 30 The exposed sample was
examined periodically and the time (T) at which the sample reached 50% of
the initial elongation at break was noted. The time (Tc) for the elongation
of a control sample (not containing the product of Example 1), to decrease
to 50% of the initial elongation was then determined. 35          The
performance of the compound of formula I as a light stabiliser could then
be  35 assessed by determining the factor T/Tc. The results obtained
including those relating to other compounds of formula I are summarised in
the following Table I.    20
1,402,888                                               20 [err]    21
1,402,888                                               21 Example 30. A
solution of 19.8 parts by weight of
2-(1',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine in 50 parts by
weight of dry benzene was added with stirring to a solution of 21.8 parts
by weight of n-dodecanoyl chloride in 200 parts by volume of dry benzene 5
over 20 minutes. The suspension was stirred at room temperature for 15
minutes, then  5 heated to reflux for 4 hours, and finally worked up in the
manner described in Example 9. Thus 21.0 parts by weight (55%  of theory
yield) of N-n-dodecanoyl[2-
(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine] were obtained,
boiling at 222- 10      [err] mm.Hg, and having the following elemental
analysis by weight:            10 C    H    N Found:
75.83    12.56    7.38 Required for [err]    75.73    12.71   7.36    %
Example 31. 15          A solution of 9.6 parts by weight of sebacoyl
chloride in 25 parts by volume of  15 dry benzene was added over 15
minutes, with stirring, to a solution of 19.2 parts by weight of
2-(1',2',2',6',6'-pentamethylpiperidinyl )ethylamine in 75 parts by volume
of dry benzene. The resulting suspension was heated at reflux for 24 hours,
then cooled and the solid was collected by filtration. This was dissolved
in 100 parts by volume of 20      water, and the water made strongly basic
by the addition of 46%  aqueous sodium  20 hydroxide, to give an oil which
was extracted into ether (6 x 50 parts by volume). The combined ether
extracts were dried over magnesium sulphate, and the ether removed by
distillation under reduced pressure to give a white solid. This was
purified by recrystal- lisation from ethyl acetate to give
NN'-Di[2(1',2',2',6',6'-pentamethylpiperidinyl-4 )- 25      ethyl]
sebacamide, melting at [err] and having the following elemental analysis by
25 weight: C    H    N Found:                     72.86    11.77    9.78
% Required for [err]   72.55    11.82      9.95    % 30
Example 32.                                      30 A solution of 6.2 parts
by weight of succinyl chloride in 25 parts by volume  of 



dry benzene was added dropwise over 15 minutes with stirring to a solution
of 19.8 parts by weight of
2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine in 75 parts by volume
of dry benzene. 35          The suspension was heated to reflux for 2 hours
and then cooled, the solid was  35 filtered and worked up in the manner
described in Example 31 to give NN'-Di[2-
(1',2',2',6',6'-pentamethylpiperidinyl4')ethyl] sucinamide, melting at
[err] and having the following elemental analysis by weight: C    H    N 40
Found:                     69.97    11.31    11.65    %
40 Required for [err]   70.25    11.37    11.70    % Example 33. A solution
of 9.9 parts by weight of 2-(1',2',2',6',6'-pentamethylpiperidinyl-4')-
ethylamine and 6.9 parts by weight of cyclohexyl isocyanate in 100 parts by
volume of 45      dry benzene containing a trace of diazobicyclooctane was
heated at reflux for 24 hours.  45 The benzene was removed by distillation
under reduced pressure and the solid residue was recrystallised from ethyl
acetate to give 9.3 parts by weight (57% of theory yield) of N - cyclohexyl
- N' - [2 - (1',2',2',6',6' - pentamethylpiperidinyl - 4')ethyl]urea
melting at [err] and having the following elemental analysis by weight: C
H        N                                   50 Found:
70.70    11.67    12.70    % Required for [err]   70.54    11.53    12.99
% Example 34. A solution of 11.8 parts by weight of
2-(1',2',2',6',6'-pentamethylpiperidinyl-4')- 55      ethylamine and 3.6
parts by weight of 1,6-diisocyanatohexane in 150 parts by volume  55 of
petroleum ether [err] boiling rang) containing a trace of
diazabicydcooctane, was heated at reflux for 2 hours.    22
1,402,888 The.suspension was cooled, and the resulting solid collected by
filtration. Re- crystallisation from ethyl acetate gave 8.2 parts by weight
(58% of theory yield) of pure 1,6-Di [2'(
l",2",6",6"-pentamethylpiperidinyl- 4")ethylureido]hexane, melting at
198-90Cand having the following elemental analysis by weight: 5
C                H        N.                                  5 Found:
67.82 11.19    14.80    % Required for [err]  68.10    11.35    14.90    %
Example 35. A. solution of. 9.9 parts by weight of 2-(1',2',2',6'6'-
pentamethylpiperidinyl-4')- 10      ethylamine and 3.1 parts by weight of
methylisocyanate in 100 parts by volume of  10 petroleum ether (boiling
range [err] was heated at reflux for 24 hours. The. petrol was then removed
by distillation under reduced pressure and the residue re- crystallised
from ethyl acetate to give pure N-methyl-N'-[2(1',2',2'6',6'-pentamethyl-
piperidinyl-4')ethyl] urea, melting at [err] and having the following
elemental 15      analysis by weight:
15 C    H    N Found:                   65.94    11.40    16.21    %
Required for [err]   65.84    11.44    16.45 Example 36. 20          A
solution of 8.6 parts by weight of thiodipropionyl chloride in 50 parts by
20 volume of benzene was added dropwise with stirring over 20 minutes to a
solution of 



2(2',2',6',6'-tetramethyl piperidinyl-4')ethylamine in 200 parts by volume
of benzene. The resulting suspension was heated at reflux for a further 2
hours, and the solid then collected by filtration, dissolved in 500 parts
by volume of water and basified to pH 14 25      by the addition of 40%
sodium hydroxide solution. The precipitated oil was extracted  25 with
chloroform  (6 x 50 parts by volume), the bulked extracts were dried and
the chloroform removed by distillation under reduced pressure. The residue
was purified by distillation to give
NN'-Di[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]thiodi- propionamide
boiling at [err] mm Hg and having the following elemental analy- 30     sis
by weight:
30 C    H    N Found:                  66.09    10.51    10.85    %
Required for [err]   65.84    10.66    10.97   .% Example 37 35          A
solution of 9.9 parts by weight of 2(1'2',2',6',6'-pentameylpipeidinyl-4')-
35 ethylamine in 50 parts by volume of cyclohexane was added dropwise to a
solution of 7.7 parts by weight. of phenylacetyl chloride in 100 parts by
volume of cyclohexane over 30 mins. The resulting suspension was heated at
reflux for 2 hours and worked up as in Example 9 to give N
[2(1',2',2',6'6'-pentamethylpiperidinyl-4')ethyl]-phenyl- 40      acetamide
boiling at [err] mm Hg and having the following elemental analysis  40 by
weight: C    H  N Found:                    75.78    10.07     8.79    %
Required for [err]   75.90    10.19     8.85    % 45
Example 38.                                       45 A solution of 9.9
parts by weight of 2(1',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine
in 50 parts by volume of cyclohexane was added dropwise to a solution of
5.3 parts by weight isobutyryl chloride in loo parts by volume of
cyclohexane. The suspension was heated to reflux for 2 hours and worked up
as in Example 9 to give 50
N[2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethyl]isobutyramide, boiling
at [err]  50 0.2 mm Hg and having the following elemental analysis by
weight: C    H    N Found:                    71.77    11.72    10.22    %
Required for [err]    71.59    12.02    10.44    % 55
. Example 39.                                       55 A solution of 6.1
parts by weight of fumaryl chloride in: 50 parts by volume of cyclohexane
was added dropwise to a solution of 15.8 parts by weight of
2(1',2',2',6',6'-    23                                    1,402,888
23 pentamethylpiperidinyl-4')ethylamine in 100 parts by volume of
cyclohexane, over 30 mins. at room temperature. The resulting solid was
collected by filtration and dis- solved in 500 parts by volume of water.
The solution was basified to pH 14 by the addition of 40% sodium hydroxide
solution. The precipitate was collected by filtration 5      and purified
by recrystallisation from ethyl acetate to give NN'-Di[2(1',2',2',6',6'-  5
pentamethylpiperidinyl-4')ethyl]fumaramide, melting at [err] and having the
following  elemental analysis by weight: C    H    N Found:
70.72    10.89    11.46 10      Required for [err]   70.54    10.99
11.75    %                          10 Example 40. 



A solution of 9.9 parts by weight
2(1',2',2',6',6-pentamethylpiperidinyl-4')ethyl- amine and 6.7 parts by
weight of n-hexylisocyanate in 100 parts by volume of petroleum ether
(boiling range [err] was heated at reflux for 24 hours. The solvent was re-
15  moved by evaporation under reduced pressure and the residual oil
distilled  to give 8.0  15 parts by weight (50% of theory yield) of
N-(n-hexyl)-N' [2(1',2',2',6',6',-penta- methylpiperidinyl-4')ethyl]urea,
boiling at [err] mm Hg, and having the following elemental analysis by
weight: C     H       N 20      Found:                    70.60    12.08
12.81    %                           20 Required for [err]   70.10    12.08
12.91    % Example 41. A solution of 9.9 parts by weight of
2(1',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine and 14.8 parts by
weight of n-octadecylisocyanate in 150 parts by volume 25      of
cydohexane was heated at reflux for 48 hours The solvent was removed by
distila-  25 tion and the. residual solid recrystallised from methyl
alcohol to give .13.2 parts by weight (51%  of theory yield) of
N-(n-octadecyl)-N'-[2(1',2',2',6',6'-pentamethyl- piperidinyl-4')ethyl
urea, melting at [err] and having the following elemental analysis by
weight: 30                                  C       H        N
30 Found:                    75.61    12.48     8.25    % Required for
[err]   75.39    12.86      8.51    % Example 42. Ethylene oxide gas was
bubbled through a stirred solution of 19.8 parts by weight 35
2(1',2,2',6',6'-pentamethylpiperidinyl-4')ethylamine in 100 parts by volume
of water  35 at [err] until 4.4 parts by weight had been absorbed. The
resulting solution was distilled to give
N-(2"-hydroxyethyl)-[2(1',2',2',6',6'-pentamethylpiperidinyl-4')]-
ethylamine boiling at 168-72C/1.5 mm Hg, andhaving the following elemental
analysis by weight: 40                                  C       H        N
40 Found:                    69.36    12.36    11.39    % Required- for
[err]   69.37    12.47    11.56    % Example 43. Ethylene oxide gas was
bubbled through a stirred solution of 18.4 parts by weight 45
2(2',,6',6'-tetramethylpiperidinyl-4')ethylamine in 100 parts by volume of
water at  45 15-200C until a total, of 15 parts by weight had been absorbed
and the resulting solu- tion was distilled to give 15 parts by weight (55%
of theory yield) of NN-Di(2"-
hydroxyethyl)[2(2',2',6',6'-tetramethylpiperidinyl-4')]ethylamine, boiling
at 160- [err] mm Hg and having the following elemental analysis by weight:
50                                   C                N
50 Found:                     65.90    11.62    9.99    % Required for
[err]   66.13    11.84    10.28    % Example 44. Ethylene oxide was bubbled
through a solution of 19.8 parts by weight 55
2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine in 100 parts by
volume of water  55 at [err] until 9.0 parts by weight had been absorbed
and the solution was distilled to    24
1,402,888                                     24. give NN  - Di(2" -
hydroxyethyl) [2(1',2',2',6',6'  tamethylpiperidinyl- 4')]- ethylamine,
boiling at [err] mm Hg, and having the following elemental 



analysis by weight: C H  N :5      Found:                     67.32
11.83     9.85    %                           5 Required for [err]   67.09
11.96    9.78 Example 45. 14.4 Parts by weight of ethylchloroformate were
added to a stirred mixture of 22.0 parts by weight
2(2',2',6',6'-tetramethylpiperidinyl-4')ethylamine, 5.0 parts by weight 10
of potassium carbonate, 30 parts by volume of water and 10 parts by volume
of cyclo-  10 hexane at 15-200C over 20. minutes. The suspension was then
stirred at room tem- perature for 1 hour, and then extracted with ether (6
x 25 parts by volume) and the ether extracts were bulked, dried over
magnesium sulphate and evaporated under re- duced pressure. The residual
oil was purified by distillation to give ethyl[2-(2'.2'.6',6'- 15
tetramethylpiperidinyl-4')-ethyl]carbamate, boiling at [err] mm Hg and
having  15 the following elemental analysis by weight: C    H    N Found:
65.29    10.76    10.74 % Required for C1,H28N202:   65.59    11.01
10.93 % 20                                      Example 46.
20 19.8 Parts by weight of
2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethylamine were added dropwise
over 10 minutes to a stirred mixture of 4.8 parts by weight carbon di-
sulphide and 13 parts by volume water and the resulting suspension was
stirred at room temperature for a further 2 hours. 4.5 parts by weight of
50% sodium hydroxide solu- 25     tion were then added and the suspension
was heated at reflux for 3 hours.          25 After cooling the solid. was
collected by filtration and extracted with boiling ethyl. alcohol (500
parts by volume), the ethyl alcohol extract was evaporated under reduced
pressure and the residual oil treated with water to give NN'-Bis[2(1',2',2
6',6'-penta- methylpiperidinyl-4')ethyl]thiourea as: the monohydrate,
melting at [err]   and 30     having the following elemental analysis by
weight:                             30 C    H    N Found:
65.88    10.98    12.0    % Required for [err]   65.75    11.45    1227
% Example 47. -  35           A solution: of 35.6 parts by weight of.
(2,2,6,6-tetramethylpiperidinylidene-4)-  35 acetonitrile (see Example 1)
and 17.1 parts by weight of benzyl bromidein 100 parts by volume of toluene
was heated at reflux for 48 hours, the resulting precipitate was removed by
filtration and the solution evaporated under reduced pressure, the residual
oil was purified by distillation (b.p. [err] mm Hg.), dissolved in 60 parts
by 40       volume of saturated methyl alcohol/ammonia solution and
hydrogenated at room tem  40 perature and a pressure of 20 atmospheres
hydrogen over Raney nickel catalyst. After removal of the catalyst, by
filtration, and the solvent, by evaporation under reduced pressure, the
residual oil was distilled to give 2( l'-benzyl-2',2',6',6'-tetra-
methylpiperidinyl-4')ethylamine, boiling at [err] Hg, and. having the
follow- 45      ing elemental analysis by weight:
45 C       H        N Found:                   78.53    10.82     9.76    %
Required for [err]  .78.78    11.02    10.21    % Example 48.. 50       A
solution of 17.8 parts by weight of
(2,2,6,6-tetramethylpiperidinylidene-4)aceto-  50 nitrile (See Example 1)
and 50 parts by volume of styrene oxide in 50 parts by volume of n-hexanol
was heated at reflux for 48 hurs, then distilled to give a fraction boiling
at [err] mm Hg. This was hydrogenated at [err] atm. hydrogen over 



Raney nickel in 100 parts by volume of saturated methyl alcohol/ammonia
solution. The product was isolated as in Example 47 to give 2
[1'(2"-hydroxy-2"-phenyl-         55
ethyl)2',2',6',6'-tetramethylpiperidinyl-4']ethylamine, boiling at [err] mm
Hg and having the following elemental analysis by weight:    25
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C    H    N Found:                    74.59    10.41    8.39    % Required
for [err]   74.95    10.59    8.74    % Example 49. 5          A solution
of 11.3 parts by weight N-acetyl[2(2',2',6',6'-tetramethylpiperidinyl-  5
4') ethylamine (see Example 9) and 3 parts by weight of allyl bromide in
100 parts by volume of toluene was heated at reflux for 16 hours. The
resulting solid was removed by filtration and the toluene evaporated off
under reduced pressure. The residual oil was distilled to give
N-acetyl[2(1'-allyl-2,2',6',6'-tetramethylpiperidinvl-4')]ethyl- 10
amine, boiling at [err] mm Hg, and having the following elemental analysis
10 by weight: C    H    N Found:                    72.10    11.15    10.53
% Required by [err]    72.13    11.35    10.51    % 15
Example 50.                                     15 9.2 Parts by weight of
2(2',2',6',6'-tetranethydpipetidinyl-4')ethylamine were added dropwise to a
solution of 9.5 parts by weight of p-toluenesulphonyl chloride in 100 parts
by volume of benzene. The suspension was heated to reflux for 2 hours,
cooled and the solid collected by filtration. Recrystallisation from water
gave 12.0 parts by 20      weight (64% of theory yield) of
N-[2'(2",2",6",,6"- tetramethylpiperidinyl-4')ethyl]-  20
toluene-4-sulphonamide hydrochloride, melting with decomposition at [err]
and having the following elemental analysis by weight: C    H    N    S
Found:                        57.99       8.23    7.63   8.47    %
25 25                                    57.60    8.27     7.47       8.54
Required for [err]   57.60  8.27  7.47  8.54    %25 Example 51. 4.0 Parts
by weight of sodium hydride (60% in oil) and 15.5 parts by weight of
2,2,6,6-tetramethylpiperidin-4-one in 125 parts by volume of cyclohexane
(dry) were stirred together at room temperature To this mixture was added
23.3 parts by weight 30      of (a-n-butyl)diethylphosphonoacetonitrile in
25 parts by volume of cyclohexane over  30 30 minutes. The suspension was
stirred at room temperature for 1 hour, then heated at reflux for 2 hours
and .100 parts by volume of water were added to the cooled suspen- sion.
The cyclohexane layer was separated, dried over magnesium sulphate, and the
solvent evaporated off under reduced pressure. The residual oil was
distilled to give 9.7 35        parts by weight ([err] of theory yield) of
[err]- n-butyl(2,2,6,6-tetramethylpiperidinyl-4)-  35 acetonitrile boiling
at [err] mm Hg and identified by p.m.r. spectroscopy This was then
hydrogenated at [err] atmospheres of hydrogen over Raney nickel catalyst in
100 parts by volume of saturated methyl alcohol/ammonia solution. The
product was isolated as in Example 47 to give
2-(n-butyl)2(2',2',6',6'-tetramethyl 40     piperidinyl-4')etylamine
boiling at [err] mm Hg, and having the following ele-  40 mental analysis
by weight: C    H    N Found:                  74.37    13.00    12.45   % 



Required for [err]   74.93    13.42    11.65    % 45
Example 52.                                      45 A solution of 9.25
parts by weight 2-(2',2',6',6'-tetramethylpiperidinyl-4')ethyl alcohol and
6.6 parts by weight of phenyl isocyanate in 100 parts by volume of
petroleum ether (boiling range [err] was heated at reflux for 24 hours. The
sol- vent was removed by evaporation under reduced pressure and the residue
recrystallised 50     from petroleum ether (boiling range [err] to give 8.3
parts by weight (55% of  50 theory yield) of
N-phenyl[2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl]urethane, melt- ing
at [err] and having the following elemental analysis by weight: C      H
N Found:                    70.79   11.67    12.70    % 55     Required for
[err]   70.54    11.53    12.99    %55 Example 53. A solution of 7.4 parts
by weight of 2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl    26
1,402,888                     .             26 alcohol and 2.3 parts by
weight of methyl isocyanate in 100 parts by volume of cyclo- hexane was
heated at reflux for 24 hours. The solvent was removed by evaporation under
reduced pressure and the residual oil distilled to give 4.9 partsby weight
(51% of theory yield) of
N-methyl[2(',2'6',6'-tetramethylpiperidinyl-4')ethyl]urethane, 5
boiling at 124-8C/0.5 mm Hg, and having the following elemental analysis by
5 weight: C    H    N Found:                   64.66    10.70    11.32  %
Required for [err]   64.43    10.81    11.56 10    .
yExample 54. A solution of 9.3 parts by weight of
2(2',2',6',6'-tetramethlpiperidinyl-4')ethyl alcohol and 62 parts by weight
of cyclohexyl isocyanate was heated to reflux for 24 hours. The product was
isolated as in Example 53 to give 9.8 parts by weight (63% of theory yield)
of N-Cyclohenxy [2',2',6',6'-tetramethylpiperidinyl-4') ethyl]uremethane 15
boiling at [err] mm Hg, and having the following elemental analysis by
15 weight: C    H    N Found:                    69.73    11.39     8.86
% Required for [err]   69.63    11.04    9.02    % 20
Examl e 55.                                      20 A solution of 9.3 parts
by weight of 2(2',2',6',6'-tetramethylpiperidinyl4')ethyl alcohol and 3.3
parts by weight of hexane-1,6-diisocyanate in 100 parts by volume of
cyclohexane was heated at reflux for 24 hours and worked up as in Example
53 to give N,N' - Di[2'(2",2",6",6" - tetramethylpiperidinyl -
4")ethyloxycarbonyl]hexane - 1,6- 25     diamine, boiling at [err] mm Hg,
and having the following elemental analysis by  25 weight: C    H    N
Found:                     67.05    10.68    10.65   % Required for [err]
66.87    10.85    10.40    % 30         56.
-                         30 A solution of 7.4 parts by weight of
2(2',2',6'-tetramethylpiperidinyl-4')ethyl alcohol, 8.0 parts by weight of
dodecanoic acid, and 0.5 parts by weight of tetra(t- butyl)titanate in 150
parts by volume of xylene was heated at reflux for 6 hours. Water 



was collected from the distillate in a ' Dean and Stark ' apparatus. The
xylene solution 35     was then cooled, washed with sodium carbonate
solution and dried over magnesium  35 sulphate. Xylene was evaporated off
under reduced pressure at [err] and the residual oil purified by
distillation to give [2(2',2,6',6'-tetramethylpiperidinyl-4')ethyl]dodeca-
noate, boiling at [err] mm H, and having the following elemental analysis
by weight: 40                                 C       H        N
.                 40 Found:                    75.07    12.06    3.61    %
Required for [err]   75.15    12.23    3.81    % Example $7. 1.6 Parts by
weight of sodium hydride (60% in oil) was added to a solution of 7.4 45
parts by weight of 2(2',2',6',6'-tetramethyIpiperidinyl-4)ethyl alcohol in
100 parts by  45 volume of toluene and the resulting suspension was heated
at reflux for 24 hours 7.7. Parts by weight of n-bromooctane were then
added and the reflux continued for a fur- ther 24 hours. The solid
precipitate was removed by filtration and the toluene evaporated off 50
under reduced pressure to give a residual oil which was purified by
distillation giving  50 5.6 parts by weight (50% of theory yield)
(n-octyl)-[2(2',2',6',6'-tetramethylpiper- idinyl-4')ethyl]ether, boiling
at [err] mm Hg, and having the following ele- mental analysis by -weight: C
H    N 55      Found:                   76.78    13.23    4.58    %
55 Required by [err]    76.70    13.21    4.71    % Example 58. A mixture
of 11.4 parts by weight of ethyl(2,2,6,6-tetramethylpiperidinyl-4)-
acetate, 9.3 parts by weight of
2(2',2',6',6'-tetramethylpiperidinyl-4')ethyl alcohol and    27
1,402,888                                     27 0.5 parts by weight of
lithium amide were heated at [err] for 1 hour during which ethyl alcohol
was allowed to distil from the reaction vessel. The suspension was then
cooled and poured into water and the resulting oil was extracted with ether
(3 x 50 parts by volume), the bulked ether extracts were dried over
magnesium sulphate and 5      the ether evaporated off under reduced
pressure. Distillation of the residual oil gave 8.3  5 parts by weight of
[2(2',2',6,6'-tetramethylpiperidinyl-4')ethyl] (2",2",6",6"-tetra-
methylpiperidinyl-4")acetate, boiling at [err] mm Hg, and having the
follow- ing elemental analysis by weight: C    H    N 10      Found:
71.51    11.45    7.52    %                          10 Required for
C22H42N202:   72.08    11.55    7.64    % Example 59. A solution of 9.9
parts by weight of 2(1',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine
in 75 parts by volume of cyclohexane was added dropwise to a solution of 15
5.2 parts by weight of crotonyl chloride in 75 parts by volume of
cyclohexane, the sus-  15 pension was then heated to reflux for 1 hour and
worked up as in Example 9 to give
N-crotonyl[2(1',2',2',6',6'-pentamethylpiperidinyl-4')]ethylamine, boiling
at 160- [err] mm Hg, melting at [err] and having the following elemental
analysis by weight: 20                                  C       H        N
20 Found:                    72.63    11.30    10.82    % 



Required for [err]   72.13    11.35    10.51    % Examples 60 to 62. The
procedure described in Examples 19 to 28 was repeated except that the sub-
25     strate used was high-density polyethylene, the kneading was carried
out at [err] for  25 10 minutes and the homogenized material was
compression moulded to films 0.110 mm thickness, using a temperature of
[err] for 6 minutes. The compression moulded film under test was then
exposed in a "Xenotest 150 " exposure unit and the time for the carbonyl
content of the sample to increase to 0.1% 30     by weight was noted. ("
Xenotest" is a Trade Mark).                              30 The data
obtained are set out in the following Table II TABLE II Time (in hours) to
0.1% Carbonyl Example  Light stabilizer
content control  0.5% N-octadecyl-3[3,5-di-t-butyl4-
hydroxyphenyl]propionate                      700 60     0.5%
N-octadecyl-3[3,5-di-t-butyl-4- hydroxyphenyl]propionate +
>2000 0.25% N-Phenyl-N' -[2(2' ,2' ,6' ,6 -tetra- methylpiperidinyl-4'
)ethyl]urea 61     0.05% N-octadecyl-3[3,5,-di-t-butyl-
4-hydroxyphenyl]propionate +                                  >2000 0.25%
N-(n-octanoyl)2(2' ,2' ,6,6' - tetramethylpiperidinyl-4' )ethylamine 62
0.0 5% N-octadecyl-3[3,5-di-t-butyl-4- hydroxyphenyl]propionate +
1.300 0.25% 2(2' ,2' ,6' ,6' -tetramethylpiperi- dinyl-4')ethylamine    28
1,402,888                                      28 Examples 63 to 65. 100
Parts of crystal polystyrene pellets were dry blended with 0.25 part of
light stabilizer under test, and the dry blend was homogenised by
extrusion. The stabilised pellets so obtained were injection moulded to
form plaques 1.5 mm. thick. These 5       plaques were exposed for 3000
hours in a " Xenotest 150" exposure unit, and any  5 yellowing of the
plaques was measred by d   g  the yellowness factor .by. means of the
following equation:- yellowness factor =                  x 100 wherein the
AT values represent the transmission loss of. the sample at wavelengths of
10       420 nm. and 680 nm respectively, after exposure in the. Xenotest
unit, and [err] re-  10 presents tbe. transmission value of an unexposed
sample at a wavelength of 560 n. The results obtained, as well as the
results relating to a control experiment and other compositions of this
invention are recorded in the following Table III. TABLE III Yellowness. 



factor after Example  Light stabilizer                                2000
hrs. Control  None                                                 20.2 63
N-Phenyl-N'-[2(2',2',6',6' -tetra: methylpiperidinyl-4' )ethy1]urea
9.1 64     N(n-Octanoyl)-2(2' ,2' ,6' ,6' -tetra- methylpiperidinyl-4'
)ethylamine                     7.9 65     2(2' ,2' ,6' ,6'
-Tetramethylpiperidinyl- 4')ethylamine 15
Examples 66 to 68.                                     15 25 parts by
weight of a polyester-based film-forming polyurethane were dissolved in 75
parts by weight of a 1:1 mixture (by volume) of dimethylformamide and
acetone, and :l% by veight of light stabilizer.was added.. The dear and
homogeneous solution was drawn out on a glass plate to a film of 20
400-500 , thickness, which was then dried as follows:
20 at 50C for 4 minutes at 140C for 6 minutes The.final thickness of the
film was 80-100 [err] The dried film samples were removed from the glass
plate, mounted on white. 25       cardboard and exposed in a "Xenotest 450"
exposure unit, one half of the exposed       25 sample being covered to
facilitate subsequent visual estimation of yellowing due to ex- posure. The
sample was controlled and rated visually at intervals of 100 hours. The
data obtained are set out in the following Table IV which also includes
data relating to a control experiment (no added light stabiliser)and to
other experiments 30      using stabilisers of tbis ivention.-    29
1,402,888                                   29 TABLE IV Time (in hours) to
distinct yellowing Example  Light stabilizer                     Natural
Pigmented Control  None                                  200        200 66
N-Phenyl-N' -[2(2' ,2' ,6' ,6' - tetramethylpiperidinyl-4' -)- ethyl]urea
1000       800 67    N-(n-Octanoyl)-2(2' ,2 ,6' ,6'-
tetramethylpiperidinyl-4' ) ethylamine                            800
800 68    2(2' ,2' ,6' ,6' -Tetramethylpiper- idinyl-4' )ethylamine
600        600 Example 69. A solution of 4.0 parts by weight of
2(l',2',2',6',6'-pentamethylpiperidinyl-4')- ethylamine and 3.7 parts by
weight of 1-naphthylisothiocyanate in 50 parrts by volume 5       of
cyclohexane was heated at reflux for 24 hours. The cyclohexane was removed
by  5 distillation and the residue recrystallised from petroleum ether
(boiling range [err] to  give
N-[2(1',2',2',6',6'-pentamethylpiperidinyl-4')ethyl]-N'-(1"-naphthyl)thio-
urea, melting at [err] and having the following elemental analysis by
weight: C   H    N 10      Found:                    71.82     8.77
10.47    %                          10 



Required for [err]   72.10     8.63    10.96    % Example 70. .9 Parts by
weight of n-dodecyl bromide and 36.5 parts by weight of (2,2,6,6-
tetramethylpiperidinylidene-4)acetonitrile were heated together at [err]
for 6 days. 15      The solid precipitate was removed by filtration and the
liquid was distilled to give 10.5  15 parts by weight
[l-(n-dodecyl)2,2,6,6-tetramethylpiperidinylidene-4]acetonitrile boil- ing
at [err] mm Hg. This was hydrogenated and worked up as in Example 47 to
give 2[1'-(n-dodecyl)- 2',2',6',6'-tetramethylpiperidinyl-4']ethylamine,
boiling at 190-5C./0.2 mm Hg and 20      having the following elemental
analysis by weight:                              20 C    H    N Found:
79.45    13.89    7.57    % Required by [err]   78.34    13.72    7.94    %
Example 71. 25          A mixture of 40 parts by volume of acrylonitrile
and 9.2 parts by weight of  25 2(2',2',6',6' - tetramethylpiperidinyl -
4')ethylamine was heated at reflux for 18 hours. -     The solution was
then distilled to give 8 parts by weight (67% of theory yield) of N- (2" -
cyanoethyl) - 212',2',6',6' - tetramethylpiperidinyl - 4')ethylamine],
boiling at [err] mm Hg. and having the following elemental analysis by
weight: 30                                C       H        N
30 Found:                  70.80    11.37    17.50    % Required by [err]
70.83    11.46    17.70    % WHAT WE CLAIM IS:- 1. A compound having the
formula:- 35
I           35 [err]    29                                   1,402,888
TABLE IV Time (in hours) to distinctyellowing Example  Light stabilizer
Natural Pigmented Control  None                                  200
200 66    N-Phenyl-N' -[2(2' ,2' ,6' ,6'- tetramethylpiperidinyl-4 -)-
ethyl]urea                            1000       800 67
N-(n-Octanoyl)-2(2' ,2' ,6' ,6'- tetramethylpiperidinyl-4' )- ethylamine
800        800 68    2(2' ,2' ,6' ,6' -Tetramethylpiper- idinyl-4'
)ethylamine                 600        600 Example 69. A solution of 4.0
parts by weight of 2(1',2',2',6',6'-penamethylpiperidinyl-4')- ethylamine
and 3.7 parts by weight of 1-naphthylisothiocyanate in 50 parts by volume 5
of cyclohexane was heated at reflux for 24 hours. The cydohexane was
removed by    5 distillation and the residue recrystallised from petroleum
ether (boiling range [err] to give N- 12(
1',2',2',6',6'-pentamethylpiperidinyl-4')ethyl]-N'-(1"-naphthyl)thio- urea,
melting at [err] and having the following elemental analysis by weight: C
H    N 



10      Found:                  - 71.82     8.77    10.47    %
10 Required for [err]   72.10    8.63    10.96    % Example 70. 24.9 Parts
by weight of n-dodecyl bromide and 36.5 parts by weight of (2,2,6,6-
tetramethylpiperidinylidene-4)acetonitrile were heated together at [err]
for 6 days. 15      The solid precipitate was removed by filtration and the
liquid was distilled to give 10.5  15 parts by weight [1
-(n-dodecyl)2,2,6,6-tetramethylpiperidirylidene-4]acetonitrile boil- ing at
[err] mm. Hg. This was hydrogenated and worked up as in Example 47 to give
2[l'-(n-dodecyl)- 2',2',6',6'-tetramethylpperidinyl-4']ethylamine, boiling
at [err] mm Hg and 20      having the following elemental analysis by
weight:                                20 C    H    N Found:
79.45    13.89    7.57    % Required by [err]   78.34    13.72    7.94    %
Example 71. 25          A mixture of 40 parts by volume of acrylonitrile
and 9.2 partsby weight of   25 2(2',2',6',6' - tetramethylpiperidinyl -
4')ethylamine was heated at reflux for 18 hours. The solution was then
distilled to give 8 parts by weight (67% of theory yield) of N- (2" -
cyanoethyl) - 2[2',26',6' - tetramethylpiperidinyl - 4')ethylamine],
boiling at [err]mm Hg. and having the following elemental analysis by
weight: 30                                C       H        N
30 Found:                  70.80    11.37    17.50    % Required by [err]
70.83    11.46    17.70    % WHAT WE CLAIM IS:- 1. A compound having the
formula:- [err]    30                                     1,402,888
L                       30 and salts thereof wherein m is 0 or 1; n is 1 or
2; [err] are the same or different and each is a straight- or branched
chain alkyl residue having from 1 to. 12 carbon atoms or [err], together
with the ring carbon atom to which they are bound, form a cycloalkyl group
having from 5 to 12 carbon atoms; Rs is hydrogen, a straight- or 5
branched chain alkyl residue having from 1 to 12 carbon atoms, an aralkyl
residue hav-  5 ing from 7 to 12 carbon atoms or a cycloalkyl residue
having 5 or 6 carbon atoms; A is -0-or wherein [err] is hydrogen, a
straight- or branched chain alkyl residue having from 1 to 12 10
carbon atoms and is either unsubstituted or substituted by halogen, cyano
or hydroxyl  10 groups or interrupted by one or more oxygen or sulphur
atoms, an aralkyl residue hav- ing from 7 to 12 carbon atoms, an alkenyl
residue having from 3 to 12 carbon atoms or a cycloalkyl residue having
from 5 to 12 carbon atoms; [err] is hydrogen a mono or di- valent
hydrocarbyl residue having from 1 to 20 carbon atoms and is either
unsubstituted 15      or substituted by halogen, cyano or hydroxyl groups
or interrupted by one or more oxy-  15 gen or sulphur atoms, or [err] is a
group having the formula:- [err] wherein P is 0, 1 or 2, [err] have their
previous significance and Y is hydrogen, a straight- or branched chain
alkyl residue having from I to 20 carbon atoms, an alkenyl 20      or
alkynyl residue each having from 3 to 12 carbon atoms, an aralkyl residue
having  20 from 7 to 12 carbon atoms or the group [err] wherein [err] is
hydrogen, a phenyl residue or an alkyl residue having from 1 to 4 carbon
atoms; and when A is 



[err] 25      and when A is >N-R,, X is
25 wherein q is I or 2 [err] or when n is 1 and [err] has the foregoing
formula II wherein p is 2, X can be an 30      [err]
30 [err] with the provisos that when A is [err] is not hydrogen and when A
is [err] m is 1, n is 2 and Xis -C-     or 35     then [err] can be absent
31                                   1,402,888 2. A compound having the
formula:-. [err] and salts thereof wherein m is 0 or 1, n is 1 or 2, [err]
are the same or different and each is a straight- orbranched alkyl
residuehaving from  to 12 carbon atoms or 5       [err] together with the
ring carbon atom to which they are bound, form a cyclo-  .5 alkyl group
having from 5 to 12 carbon atoms, Y is hydrogen, a straight- or branched
alkyl residue having from 1 to 20 carbon atoms, an alkenyl or alkynyl
residue each hav- ing from 3 to 12 carbon atoms, or an aralkyl residue
having from .7 to 12 carbon atoms, [err] is hydrogen, a straight- or
branched alkyl residue having from 1 to 12 carbon atoms, 10      an aralkyl
residue having from 7 to 12 carbon atoms or a cycloalkyl residue having 5
or  10 6 carbon atoms, [err] is hydrogen, a straight- or branched alkyl
residue having 1 to 12 carbon atoms and is either unsubstituted or
substituted by halogen, cyano or hydroxyl groups or interrupted by one or
more oxygen or sulphur atoms, an aralkyl residue having from 7 to 12 carbon
atoms, an alkenyl residue having from 3 to 12 carbon atoms or a 15
cycloalkyl residue having from 5 to 12 carbon atoms, R, is hydrogen, a
mono- or di-  15 valent hydrocarbyl residue having from 1 to 20 carbon
atoms and is either unsubstituted or substituted by halogen, cyano or
hydroxyl groups or interrupted by one or more oxy- gen or sulphur atoms or
R. is a group having the formula:- [err] 20    wherein [err] and Y
havetheir previous significance and p is 0,1 or2,or R aybe absent when m is
1, n is 2 and X is [err] and X has one of the structures 25     wherein q
is 1 or 2,                                                              25
[err] or, when n is 1 and [err] is a group having the formula II wherein p
is 2, X can be [err] [err] 30          3. A compound as claimed in claim 1
or 2 wherein n is 1 and R  is hydrogen a  30 monovalent straight- or
branched aliphatic residue having from 1 to 20 carbon atoms being either
saturated or unsaturated and either unsubstituted or substituted by
halogen, cyano or hydroxyl groups or interrupted by one or more oxygen or
sulphur atoms, an alicyclic residue having from 5 to 20 carbon atoms, an
aralkyl residue having from 7 to 35      12 carbon atoms; an aryl residue
having from 6 to 15 carbon atoms or the group:-  35   



1,402,888         32 [err] wherein [err] are as defined in claim 1. 4. A
compound as claimed in claim 1 or 2 wherein n is 2 and [err] is a divalent
straight- or branched aliphatic residue having from 2 to 20 carbon atoms, a
di alent ali- 5       cyclic residue having from 5 to 12 carbon atoms, a
divalent aralkyl residue having from  5 8 to 12 carbon atoms or a divalent
aryl residue having from 6 to 15 carbon atoms or, when m is 1, A is [err]
and X is [err] Rs may be absent. 10           5. A compound as claimed in
any of the preceding claims wherein Y is hydrogen  10 or a methyl group. 6.
A compound as claimed in any of the preceding claims when [err] are each a
methyl group. 7. A compound as claimed in any of the preceding claims
wherein Rs is hydrogen 15           8. A compound as claimed in any of the
preceding claims wherein [err] is hydrogen  15 or an alkyl substituent
having from 1 to 8 carbon atoms. 9. A compound as claimed in any of the
preceding claims wherein Xis the group [err] 10. A compoind as claimed in
claim 9 wherein X is [err] when n is 1 A is [err] is a residue of formula
II as defined in claim 2 wherein p is 2. 11. A compound as claimed in any
of the preceding claims wherein the compound of formula I is in the form of
a phosphate, carbonate, sulphate, chloride, acetate, stear- 25      ate,
maleate, citrate, tartrate, oxalate, benzoate or substituted carbamic acid
salt.  25 - 12. A compound of formula IA as defined in claim-2
substantially as described with reference to any of Examples 1(b), 2(b), 3
to 18 and 29 to 35. 13. A compound of formula I as defined in claim 1
substantially as described with reference to any of Examples 36 to 59 and
69 to 71. 30 -        14. A process of producing a compound of formula I as
defined in claim 1 wherein  30 m is 0, A is [err] and R is hydrogen,
comprising hydrogenating a compound hav- ing the formula:- [err] wherein
[err] are as defined in claim 1, with the proviso that Y is a satur- ated
residue, in the presence of an amine [err] wherein [err] is as defined in
claim  ,  35 with the proviso that R4 is also a saturated residue. 15. A
process as claimed in claim 14 wherein the hydrogenation is effected using
molecular hydrogen or lithium aluminium hydride. 16. A process of producing
a compound of formula I as claimed in claim 1 where- in A is [err]
comprising reacting a compound having the formula:-            40 [err]
33          . wherein [err] are as defined in claim 1, with the
corresponding aldehyde and formic acid. 17. A process as.claimed in claim
16 comprising hydrogenating the reaction pro- duct of the reaction of a
compound of formula IV and the corresponding aldehyde, the 



5       substituents [err] and Y in the reaction product being saturated5
18. A process of producing a compound of formula I as claimed in claim 1
corn- prising reacting a compound of formula IV as defined in claim 16 with
the correspond- ing alkyl, alkenyl, cycloalkyl or aralkyl halide. 19. A
process of producing a compound of formula I as defined in claim 1 corn- 10
prising reacting a compound of formula I, III or IV as defined in claim 1,
14 or 16  10 respectively, and wherein Y is H, with an alkyl, aralkyl,
alkenyl or alkynyl halide or with the corresponding aldehyde and formic
acid, thereby producing a compound of formula I wherein Y is other than H.
20. A process of producing a compound of formula I as defined in claim 1
and 15       wherein m  is 0, A  is [err]  and one or both: of [err] is or
are a           15 [err] residue wherein [err] is as defined in claim 1,
comprising reacting a compound of formula IV as defined in claim 16 with a
compound of formula [err] wherein [err] is as defined in claim I but is not
phenyl when R4 is being introduced. 20           21. A process of producing
a compound of formula I as defined in claim 1 where-  20 inm is 1,
comprising reacting a compound having the formula:- [err] wherein [err] A
and Y are as defined in claim 1, with a compound VIII capable of
-introducing a group-XR  or -XRX- on to the nitrogen or oxygen atom of the
25     side-chain.
25 22. A process of producing a compound of formula I as defined in claim 1
where- 25 in A is >N-R4 and one or both of [err] is a cyanoethyl group,
comprising react- ing a compound of formula IV as defined in claim 16 with
acrylonitrile. 23. A process as claimed in claim 21 wherein compound VIII
has the formula:- [err] wherein Rs and n are as defined in claim 1 and Z is
halogen 24. A process as claimed in claim 21 wherein compound VIII has the
formula:- 35                                                   35 or [err]
wherein [err] and n are as defined' in claim 1 and R, is an alkyl residue
having from 1 to 4 carbon atoms. 40           25. A process as claimed in
claim 21 wherein compound VIII has the formula:-   40. R5 (NCO). or [err]
wherein [err] and n are as defined in claim 1. 45  26. A process as claimed
in claim. 21 wherein compound VIII. is phosgene (or    45 urea) or
thiophosgene (or thiourea or carbon disulphide together with an. alkali
meal. hydroxide), to produce a' compound of formula I wherein A is >NR,
[err] has the formula II, as defined in claim 1, wherein p is2. 27. A
process of producing a compound of formula I as defined in claim 1 where-
34   1,402,888 in A is >NR  as        in claim 21 wherein compound VIII is
sulphuryl chloride. 28. A process of producing a compound of formula I as
defined in claim 1 wherein A. is [err] as claimed in claim 21 wherein
compound VIII is a cyanamide or substi- tuted cyanamide having the
formula:- 



5                                       R6NHCN
5 wherein [err] is as defined in claim 1, to produce a compound of formula
I wherein X is [err] 29. A process of producing. a compound of formula I as
defined in claim 1 wherein A is [err] as claimed in claim 21 wherein
compound VIII is a dicyandiamide or sub- 10      stituted dicyandiamide
having the formula:-                                       10 [err] wherein
[err] is as defined in claim 1, to produce a compound of formula I wherein
X is and q is 2. 30. A process of producing a compound of formula I as
defined. in claim 1 wherein 15       A is [err] as claimed in claim 21
wherein compound VIII has the formula:-         15 [err] wherein [err] and
n are as defined in claim 1 and Z is halogen. 31. A process of producing a
compound of formula I as defined in claim 1 where- in A is    - and m is 0,
comprising reacting a compound having the formula:- CH2CH2Z [err] wherein
[err] and Y are as defined in claim 1 and Z is halogen, with a compound of
formula ROM wherein [err] is as defined in claim l and M is an alkali
metal. 32. A process of producing a compound of formula I as defined in
claim 1 in salt form comprising reacting a compound of formula I with an
acid in an inert solvent. 25          33. A process of producing a compound
of formula I as defined in claim 1 substan-  25 tially as described with
reference to any of Examples 1(b), 2(b), 3 to 18 and 29 to 35. 34. A
process of producing a compound of formula I as defined m claim 1 sub-
stantially as described with reference to any of Examples 36 to 59 and 69
to 71. 35. A compound of formula I when produced by a process claimed in
any of 30      claims 14 to 34.
30 36. A composition comprising an organic material and, as stabiliser, a
stabilizing proportion of a compound of formula I as defined in claim 1.
37. A composition as claimed in claim 36 wherein the organic material is
low- or high-density polyethylene or polypropylene, polystyrene, a polymer
of butene-l, pen- 35      tene-l, 3-methylbutene-1, hexene-1,
4-methylpentene-1, 4-methylhexene-1 or 4,4-di-  35 methylpentene-l' or a
copolymer of ethylene or propylene. 38. A composition as claimed in claim
36 wherein the organic material is a natural or synthetic polymer.. 39. A
composition as claimed in claim 38 wherein the synthetic polymer is poly-
40      vinyl chloride, polyvinylidene chloride, a vinyl chloride
copolymer, polyvinyl acetate or  40    35
l,402,888                                     35 a condensation polymer
derived from. ether, ester (derived from carboxylic, sulphonic or carbonic
acids), amide or urethane compounds. 40. A composition as claimed in any of
claims 36 to 39 wherein the amount of the compound of formula I is within
the range of from 0.1% to 2% by weight based on 5      the weight of
untreated organic material.                                           5 41.
A composition as claimed in any of claims 36 to 30 wherein the composition
consists of a binary, tertiary or multi-component composition containing,
as stabiliser, a compound of formula I as defined in claim 1, together with
one or more functional additives for polymers.. 10          42. A
composition as claimed in claim 41 wherein the functional additive is an
10 



antioxidant of the phenol or amine type, a U.V. absorber or light
protectant, a phos- phite stabiliser, a peroxide decomposer, a polyamide
stabiliser, a basic co-stabiliser, a polyvinyl chloride stabiliser, a
nucleation agent, a plasticizer, a lubricant, an emulsifier, an anti-static
agent, a flame protectant, a pigment, carbon black, asbestos, glass fibres,
15     kaolin or talc.
15 43. A composition as claimed in claim 40 wherein the synthetic polymer
is a poly- vinyl acetal, a polyacrylate, a polyamide, a urea-formaldehyde
or melamine-formalde- hyde resin, or a cellulose plastic. -         44. A
composition as claimed in claim 26 substantially as described with
reference 20     to any of Examples 19 to 26.
20 45. A composition as claimed in claim 36 substantially as described with
reference to any of Examples 27, 28 and 60 to 68. 46. A composition
comprising an organic material and, as stabiliser, a stabilizing proportion
of a compound of formula IA as defined in claim 2. W. P. THOMPSON & CO.,
Coopers Buildings, 12 Church Street, Liverpool L1 3AB. Chartered Patent
Agents. Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1975. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


