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[57] ABSTRACT 
New 1- and 4-substituted piperidines are stabilizers for 
organic material. They are produced by reacting corre 
sponding l-substituted piperidinols with acid chlorides 
or corresponding 4-substituted piperidines with a com 
pound introducing into the l-positon a residue. 
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PIPERIDYL CARBOXYLATES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a continuation of application Ser. No. 310,03l 
?led Nov. 28, 1972, now abandoned. 
The present invention relates to new piperidine deriv 

atives, and in particular to new piperidirie derivatives 
substituted at the l- and 4- positions and having value as 
stabilisers for polymeric materials. 

In German Patent Speci?cation No. 1,929,928 there 
are described compounds having the general formula: 

wherein R1’ and R2’ are the same or different and each 
is an alkyl group, or, together with the carbon atom to 
which they are bound, they form a saturated alicyclic 
group or a group having the formula: 

CH3 CH3 

N-H 

CH3 CH3 

n' is a whole number from 1 to 3 inclusive; and when n’ 
is 1, [R3] R3’ is an acyl group derived from an aliphat 
ic, alicyclic or heterocyclic mono-carboxylic acid, an 
N-substituted carbamoyl group derived from an N 
substituted carbamic acid, an N-substituted thiocar 
bamoyl group derived from an N-substituted thiocar 
bamic acid, a monovalent group obtained by removing 
an hydroxyl group from an oxo-acid, an alkyl group, a 
cycloalkyl group, an aralkyl group, an aryl group or a 
group having the formula: 

wherein RI’ and R2’ have their previous signi?cance; 
when n' is 2, R2 is a diacyl group derived from an ali 
phatic, alicyclic, aromatic or heterocyclic dicarboxylic 
acid, a dicarbamoyl group derived from a dicarbamic 
acid, a bis-thiocarbamoyl group derived from a bis-thi 
ocarbamic acid, a carbonyl group, a divalent group 
obtained by removing two hydroxyl groups from an 
oxo-acid, an alkylene group, an arylene group, or an 
arylenedialkylene group; and when n’ is 3, [R3] R3’ is 
a triacyl group, derived from an aliphatic, alicyclic, 
aromatic or heterocyclic tricarboxylic acid, a tricar 
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2 
bamoyl group derived from tricarbamic acid, a tris-thi 
ocarbamoyl group derived from a tris-thiocarbamic 
acid, a trivalent group obtained by removing three hy 
droxyl groups from an oxo-acid, an alkanetriyl group, 
arenetriyl group or an arenetriyl trialkylene group. 
We have now found that certain piperidine deriva 

tives substituted in the l- and 4- positions are effective 
stabilisers for polymers, especially against photo- and 
thermal degradation. 
According to the present invention, there is provided 

a compound having the formula: 

R1 0 R3 

QC“ 
CH3 

II 

70-2 
and their salts wherein n is l, 2, 3 or 4; R1 is a monova 
lent residue and is an alkyl residue having from 1 to 20, 
preferably 1 to 12 carbon atoms, an alkenyl or alkynyl 
residue having from 3 to 20, preferably 3 to 12 carbon 
atoms, an aralkyl residue having from 7 to 12 carbon 
atoms, or a residue having the formula: 

wherein m is l, 2 or 3; R4 is hydrogen, methyl or phenyl 
residue, X2 is halogen, cyano, 

—COR5, —CO.OR5, —-CO.SR5, or —CONR5R5 and 
X} is hydroxyl, halogen, cyano, —OR5, 

wherein R5 is an alkyl residue having from 1 to 20 car 
bon atoms, an alkenyl residue having from 2 to 20 car 
bon atoms, a cycloalkyl residue having from 5 to 12 
carbon atoms, an aryl residue having from 6 to II car 
bon atoms, an aryl residue having from 6 to ll carbon 
atoms or an aralkyl residue having 7 to 11, preferably 7 
to 8 carbon atoms when R5 is joined to a nitrogen atom, 
also hydrogen and R6 is preferably hydrogen or an alkyl 
residue having from i to 4 carbon atoms, or R5 and R6 
together with the nitrogen atom to which they are 
bound form a 5- or 6-membered ring which contains no 
other heteroatoms or contains one or more other het 

eroatoms, or R1 is an acyl group 
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wherein R7 is hydrogen, an unsubstituted aliphatic or 
substituted aliphatic residue having from 1 to 20 carbon 
atoms, an alkenyl or alkynyl residue having from 2 to 20 
carbon atoms, a cycloaliphatic residue having from 5 to 
12 carbon atoms, an araliphatic residue having from 7 to 
14 carbon atoms, an aromatic residue having from 6 to 
20, preferably 6 to 12, carbon atoms or an heterocyclic 
residue, or R1 is a carbamoyl or thiocarbamoyl residue 
having the formula: 

Rs 

Rs 

wherein X3 is -—O— or —S-—, R3 is hydrogen or an 
alkyl residue having from 1 to 4 carbon atoms, and R9 is 
hydrogen, an alkyl residue having from 1 to 20 carbon 
atoms, an alkenyl residue having from 3 to 20 carbon 
atoms, a cycloalkyl residue having from 5 to 12 carbon 
atoms or an unsubstituted aryl or substituted aryl resi 
due having from 6 to 12 carbon atoms; R; is an alkyl 
residue having from 1 to 4 carbon atoms, an alkenyl or 
alkynyl residue having 3 to 20 carbon atoms, preferably 
3 or 4 carbon atoms, a cycloalkyl residue having from 5 
to 12 carbon atoms, an aryl residue having from 6 to 11 
carbon atoms or an aralkyl residue having from 7 to 9 
carbon atoms or preferably hydrogen; and when n is 1, 
R3 is a monovalent radical having the same signi?cance 
as R], or R 3 represents a monovalent group obtained by 
removing a hydroxyl group from a sulphinic acid, a 
sulphonic acid, a phosphorous containing acid or a 
boric acid, or R3 is an aryl residue, a cycloalkyl group 
having from 5 to 12 carbon atoms, or a residue having 
the formula: 

CH3 CH3 

R2 
N—R‘1 

CH3 CH3 

‘wherein R1‘ is hydrogen or R1’ has the same signi? 
cance as R1: 
When n is 2, R3 is a divalent residue and is an alkylene 

residue having from 1 to 20 carbon atoms, an alkenylene 
residue having from 2 to 20, preferably 3 to 20, carbon 
atoms, an alkynylene residue having from 2 to 20, pref 
erably 3 to 20, carbon atoms, cycloalkylidene residue 
having from 5 to 12 carbon atoms, an arylene residue 
having 6 to 14 carbon atoms, an aralkylene residue 
having from 8 to 14 carbon atoms or an aliphatic, aro 
matic or heterocyclic diacyl residue, 

an aliphatic or aromatic dicarbamoyl or dithiocarbam 
oyl residue, sulphinyl or sulphonyl residue or a divalent 
residue obtained by removing two hydroxyl groups 
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4 
from a disulphonic acid, a phosphorus containing acid 
or a boric acid. 
When n is 3, R3 is a trivalent residue and is an [are 

netriyl] alkanetriyl or an arenetriyl-trialkylene residue, 
an aliphatic or aromatic triacyl residue or a triacyl resi 
due derived from o-phosphoric, o-phosphorous or o 
boric acid; and 
when n is 4, R3 is a tetravalent residue and is an alkane 

tetrayl residue, or a tetraacyl residue derived from 
an aliphatic or aromatic tetracarboxylic acid or 
from o-silicic acid; 

as well as, when n is 2, 3 or 4, partial ethers, esters and 
carbamoyloxy and thiocarbamoyloxy compounds 
related to the fully-reacted compounds of formula 
I. 

When n is 1, R1 and/or R3 may be an alkyl residue 
having from I to 20 carbon atoms, preferred 1 to 18, 
examples of this substituent are methyl, ethyl, n-propyl, 
n-butyl, sec-buty], t-butyl, n-hexyl, n-octyl, Z-ethyl 
hexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tride 
cyl, n-tetradecyl, n-hexadecyl or n-octadecyl residue 
and eicosyl. In terms of accessibility and activity how 
ever for optimal compatibility with polyole?nes sub 
strates, alkyl substitutents R1 and/or R3 having from 5 
to 20, especially 5 to 12 carbon atoms are preferred. A 
sub-group of alkyl residues R1 is that containing from 1 
to 4 carbon atoms, preferably methyl. 

In those cases in which R; and/or R3 is an alkenyl 
residue having from 3 to 20 carbon atoms, examples of 
these substituents are allyl, methallyl, 3-hexenyl, 4-octe 
nyl, 6-decenyl, IO-undecenyl, andS-octadecenyl resi 
dues, however the preferred substituents in this group 
are ally] and methallyl residues. 
When the residues R1 and/or R3 are alkynyl they may 

be for example propargyl, but-l- and —2-ynyl, pent-l 
ynyl, hex-l-ynyl, oct-l-ynyl, dec-l-ynyl, dodec-l-ynyl, 
tetradee-l-ynyl and octadec-l-ynyl. The preferred alky 
nyl substituents however are propargyl and methylpro 
pargyl. 
When R1 and/or R3 is an aralkyl residue, suitable 

examples are benzyl, B-phenethyl, a-methylbenzyl, 
aa-dimethylbenzyl, a-naphthylmethyl and p-methyl-a 
methylbenzyl residues. Benzyl is preferred. 
A further sub-group of Rl and/or R3 substituents is 

substituted alkyl derivatives having the formula: 

wherein m, R4, X1 and X2 have their previous signifi 
cance, but wherein, however, R4 is preferably hydrogen 
and m is preferably 1. 
When X1 is an hydroxyl residue, examples of this 

substituents R1 and/or R3 are Z-hydroxyethyl, 2- and 
3-hydr0xypropyl, 3- and 4-hydroxybutyl, 4-hydroxy 
pentyl and Z-hydroxy-Z-phenyl ethyl, preferably 2 
hydroxyethyl, Z-hydroxypropyl and 2-hydroxy-2 
phenylethyl. 
When X1 and/or X; are halogen atoms, examples of 

R1 and/or R3 include Z-chloro- and 2-bromo ethyl, 2 
and 3-chloro- and 2- and 3-bromopropyl, 3- and [4 
chorobutyl and 2—chloro-2-phenyl ethyl, preferably 
2-choroethyl, Z-chloropropyl and 2-chloro-2 
phenylethyl. 
When X1 and/or X; are cyano groups, R] and/or R3 

include cyanomethyl, l- and 2- cyanobutyl, 4~cyano 
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pentyl, 2-cyano-2-phenylethyl groups, preferably a 2 
cyanoethyl group. 
When X2 is a 1,2-epoxy group, R1 and/or R3 may be 

2,3-epoxy-n-propyl, 2,3 —epoxy-methylpropyl, but the 
preferred epoxyalkyl substituent is 2,3 —epoxy-n-propyl. 
When X1 is —OR5, —OCOR5, —OCSR5, —O 

CONR6R5, ——CSNR(,R5, or when X\ and/or X; are 
—COR5, —COOR5, -—COSR5, —CQNR?Rg and the 
group R5 is alkyl, then the alkyl group preferably has 
from 1 to 12, most preferred 1 to 2, carbon atoms; when 
R5 is an alkenyl residue, then it preferably contains 2 to 
4 carbons; when R5 is a cycloalkyl group it preferably 
contains 6 carbon atoms; when R5 is an aryl residue it 
preferably contains 6 or 7 carbons; and when R5 is an 
aralykyl residue, it preferably has 7 or 8 carbon atoms. 
R5 and R6 together with the nitrogen atom to which 

they are bound can form a 5- or 6-membered ring such 
as the pyrrolidinyl-, imidazolidinyl-, pyrazolidinyl-, 
piperidinyl-, piperazinyl- or morpholinyl ring. 

Examples of R1 and/0r R3 within this sub-group ae 
Z-methoxyethyl, 2~ethoxyethyl, 2‘propoxyethy1, 2 
butoxyethyl, 2-methoxypropyl, 2- and 3-ethoxypropyl, 
2- and 3~n-butoxypropyl, 3- and 4-methoxybutyl, 3- and 
4-ethoxybutyl, 3- and 4-butoxybutyl, 4-methoxypentyl, 
4-ethoxypentyl, 4-n-butoxypentyl, 2-methoxy-2-phenyl 
ethyl, 2-ethoxy-2-phenyl ethyl; 2-acetoxyethyl, Z-n-pro 
pionoxyethyl, 2-benzoyloxy ethyl, Z-acetoxypropyl, 
2-n-propionoxypropyl, 4-acetoxybutyl, 4-n-propionox 
ybutyl, 4-acetoxypentyl, 4-n-propionoxypentyl, Z-phe 
nyl-2-acetoxyethyl, 2-(methylcarbamoyloxy) ethyl, 2 
ethylcarbamoyloxy)ethyl, Z-(phenylcarbamoyloxy) 
ethyl, 2-(methylcarbamoyloxy) propyl, 2-(ethylcar 
bamoyloxy) propyl, 2-phenyl-2-(carbamoyloxy) ethyl, 
2-(allylthiocarbamoyloxy) ethyl, Z-phenyI-Z-(methyl 
carbamoyloxy) ethyl, 2-phenyl-2-(phenylcar 
bamoyloxy) ethyl, methylcarbonylmethyl, Z-(methyl 
carbonyl) ethyl, Z-(ethyl-carbonyl) ethyl, Z-(methylcar 
bonyl) propyl, and 2-(methylcarbonyl)-2-phenyl ethyl; 
methoxycarbonyl methyl, Z-(ethoxycarbonyl) ethyl, 
2-(methoxycarbonyl)-propy1, and 2-(methoxycar 
bonyl)-2-phenylethyl, Z-(ethylthiocarbonyl) ethyl, 2 
(methylthiocarbonyl) propyl and Z-(methylthiocar 
bonyl)-Z-phenylethyl; carbamoylmethyl, 2-car 
bamoylethyl, Z-methylcarbamoylethyl, Z-ethylcar 
bamoylethyl, dimethylcarbamoylmethyl, 2-diethylcar‘ 
bamoylethyl, thiocarbamoylmethyl, 2-(thiocarbamoyl) 
ethyl, Z-methylthiocarbamoylethyl, dimethylthiocar 
bamoylmethyl, Z-(phenylcarbamoyl) ethyl. 
When n is l and R; and/or R3 is an acyl group 

-—COR7 wherein R7 is an unsubstituted aliphatic or 
substituted aliphatic residue having from 1 to 20, prefer 
ably l to 19, carbon atoms, R7 may be a methyl, ethyl, 
propyl, butyl, hexyl, n-octyl, 2-ethylhexyl, n-decyl, 
n-undecyl, n-tridecyl, n-tetradecyl, n-hexadecyl, n-hep 
tadecyl and eicosyl, chloroethyl, chlorohexyl, methyl 
thioethyl, ethylthioethyl, octylthioethyl, or dodecylthi 
oethy] residue; alkenyl residues R7 have from 2 to 20, 
preferably 2 to 17, most preferred 2 to 6, carbon atoms 
such as vinyl, allyl, methallyl, isobutenyl or hexenyl 
group; alkynyl residues R7 have from 2 to 20, preferably 
2 to 6, carbon' atoms such as a propargyl group; cycloal 
iphatic residues R7 have from 5 to 12, preferably 6 to 10, 
most preferred 6, carbon atoms such as a cyclopentyl or 
cyclohexyl residue; araliphatic residues R7 have from 7 
to 14, preferably 7 to 13, most preferred 7 to 9, carbon 
atoms such as a benzyl, B-phenylethyl, diphenylmethyl 
or styryl residue; unsubstituted aromatic residues R7 
have from 6 to 14, preferably 6 to 10, carbon atoms such 
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6 
as a phenyl or naphthyl residue, a substituted aromatic 
residue, substituted by for example alkyl having 1 to 4 
carbon atoms such as tolyl, p-tertbutylphenyl; and het 
erocyclic residues R7 may be a furan or thiophene resi 
due. Examples of compounds wherein R1 and/or R3 are 
unsaturated acyl groups are preferred those wherein 
only one of R1 and R3 denotes an unsaturated acyl 
group. 
Examples of acyl groups R; and/or R3 are formyl, 

acetyl, propionyl, n-butyryl, hexanoyl, heptanoyl, octa 
noyl, Z-ethylhexanoyl, 2,2,4-trimethylpentanoyl, n 
decanoyl, n-dodecanoyl, n-tetradecanoyl, n-hexadecan 
oyl, n-octadecanoyl, n-eicosoyl, acryloyl, a-metha 
erylol, crotonoyl, undec-lO-enoyl, octadec-9-enoyl, 
B-methylthiopropionyl, methylthioacetyl, ,B-octylthio 
propionyl, B-dodecylthiopropionyl, cyclopentanoyl, 
cyclohexanoyl, benzoyl, a- and B-naphthoyl cyclopen 
tylacetyl, cyclohexylacetyl, phenylacetyl, B-phenylpro 
pionyl, diphenyloctyl, B-phenylacryloyl, 0-, m- and 
p-toluoyl, 0-, m- or p-methoxybenzoyl and 0-, m- and 
p-chlorobenzoyl, Z-furoyl and 2-picolinoyl. 
When n is 1, R1 and/ or R3 may also be a carbamoyl or 

thiocarbamoyl residue having the formula: 

Rs 

wherein X3 is —O— or ——S—, R3 is hydrogen or an 
alkyl residue having from 1 to 4 carbon atoms and R9 is 
hydrogen, an alkyl residue having from 1 to 20, prefera 
bly 1 to 8, carbon atoms, an alkenyl residue having from 
3 to 20 carbon atoms, a cycloalkyl residue having from 
5 to 12 carbon atoms or an unsubstituted [alkyl] aryl, 
or substituted aryl, for instance, alkyl or halogen-sub 
stituted aryl residue having from 6 to 12, preferably 6 to 
10, carbon atoms. Examples of suitable residues within 
this group are carbamoyl, N-methylcarbamoyl, N 
ethyl-carbamoyl, N-n-propylcarbamoyl, N-isopropyl 
carbamoyl, N-n-butylcarbamoyl, N-n-pentylcarbamoyl, 
N-n-octylcarbamoyl, N-n-decylcarbamoyl, N-n 
dodecylcarbamoyl, N-n-octadecyl, N-n-eisocylcarbam 
oyl, N-allylcarbamoyl, N-methallylcarbamoyl, N 
undecenylcarbamoyl, N-cyclopentylcarbamoyl, N 
cyclohexylcarbamoyl, N-methylcyclohexylcarbamoyl, 
N-cyclododecylcarbamoyl, N-(l- and Z-perhydronaph 
thyl)-carbamoyl, N-adamantylcarbamoyl, N-cyclopen 
tylmethylcarbamoyl, N-benzylcarbamoyl N-(B-phene 
thyl)carbamoyl, N-(l- and Z-naphthylmethyl) carbam 
oyl, N-phenylcarbamoyl, N-(o-, m- and p-tolyl)carbam 
oyl, N-(2,4- and 2,6-xylyl)carbamoyl, N-(a-and B-naph 
thyl)carbamoy1, N,N-dimethylcarbamoyl, N-methyl, 
N-ethylcarbamoyl, N,N-diethylcarbamoyl, N,N-diiso 
propylcarbamoyl, N,N—di-n-propylcarbamoyl, N,N-di 
n-butyl-carbamoyl and N,N-di-isobutylcarbamoyl resi 
dues as well as the corresponding thiocarbamoyl resi 
dues. 
When R2 is an alkyl residue it is for example methyl, 

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, 
preferably methyl, as alkenyl residue R2 is for example 
allyl, methallyl, 3-hexeny1, 4-octenyl, 6-decenyl, 10 
undecenyl or 8-octadecenyl, peferably ally] or methal 
lyl and as alkynyl residue for example propargyl, but-1 
and —2-ynyl, penta-l-ynyl, hex-l-ynyl, oct-l-ynyl, dec-l 
ynyl, dodec-l-ynyl, tetradec- 1 —ynyl and octadec- 1 —ynyl, 
preferably propargyl, R; as cycloalkyl is for example 
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cyclopentyl, cyclohexyl, cyclooctyl, cyclododecyl, 
preferably cyclohexyl as aryl residue R2 is for example 
phenyl, p-tolyl, t-butylphenyl, naphthyl, preferably 
phenyl or p-tolyl and as aralkyl residue it is for example 
benzyl, alpha-methylbenzyl, p,alphadimethylbenzyl, 
preferably benzyl. 

When n is 1 

R3 may be the same as R1. If R3 is alkyl it is preferably 
an alkyl group having from 3 to 18 carbon atoms. 
When R3 represents an aryl residue it is for example 

an aromatic residue having 6 to 20 carbon atoms, prefer 
ably an aryl residue having 6 to 12 carbon atoms, most 
preferred phenyl. 

When n is 2 

R3 is, for example an alkylene residue having from 1 
to 20, preferably 2 to 6, carbon atoms such as methy 
lene, ethylene, trimethylene, tetramethylene or hexa 
methylene residue. Alkenylene residues R3 preferably 
contain 3 to 20, most preferred 3 or 4 carbons, and may 
be, for instance a 1,3-propen-ene or 1,4-buten-2-ene 
residue. Alkynylene residues R3 preferably contain 3 to 
20, most preferred 4 carbon atoms and may be, for 
instance a 1:4 but-2-ynylene residue. When R3 is a cy 
cloalkylidene residue, it preferably contains 7 or 8 car 
bon atoms, for instance a cyclohexyldimethylene resi 
due. 
When R3 is arylene it has preferably 6 to 12 carbon 

atoms and it may be for example 1,3-phenylene, or 4,4’ 
diphenylene. 
When R3 is aralkylene it may be for example a,a-p 

xylylene. 
Diacyl residues R3 include those derived from an 

aliphatic, aromatic or heterocyclic dicarboxylic acid. 
Examples of aliphatic dicarboxylic acids are those hav 
ing from 2 to 20, preferably alkan dicarboxylic acids 
having 6 to 10 carbon atoms such as malonic, succinic, 
glutaric, adipic, pimelic, suberic, azelaic, sebacic, 1,12 
dodecanedioic, 1,18 -octadecanedioic, l,20-docosanedi 
oic acid and N-methyliminodiacetic acid. Examples of 
aromatic diacyl residues are those derived from 
phthalic, isophthalic and terephthalic acids, each 0p 
tionally ring-substituted, for instance by halogen, an 
alkyl or alkoxy group each having from 1 to 20 carbon 
atoms, a hydroxy or tertiary amino group. 
Examples of heterocyclic dicarboxylic acids are 2,5 

thiophene dicarboxylic acid or 2,5-furandicarboxylic 
acid. 
R3 is for example an aliphatic or aromatic dicarbam 

oyl residue such as a divalent [alkyl] alkylene dicar 
bamoyl residue for example the divalent residue of hu 
tan-l,4-dicarbamoyl or hexan-l,6-dicarbamoyl or such 
as a divalent [aryl] arylene dicarbamoyl residue such 
as the divalent residue of [phenyl] phenylene-1,4-dicar 
bamoyl. R3 is for example an aliphatic or aromatic di 
thicarbamoyl residue such as a divalent [alkyl] alkyl 
ene dithicarbamoyl residue for example the divalent 
residue of butan-1,4-dithiocarbamoyl or hexan- l ,6-dithi 
ocarbamoyl or such as an divalent [aryl] arylene dithi 
ocarbamoyl residue sue as the divalent residue of 
[phenyl ] phenylene-1,4-dithiocarbamoyl. 

When n is 3 

R3 is, for instance, a triacyl group derived from an 
aliphatic tricarboxylic acid such as nitrilotriacetic acid, 
tricarballylic acid, from an aromatic tricarboxylic acid 
such as benzene tricarboxylic acid or from an inorganic 
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8 
acid such as o-phosphorous, o-phosphoric or o-boric 
acid, or oxyacids, for example, benzene-1,3,5-trisul 
phonic acid. 

When n is 4 

R3 is, for instance, a tetracyl group derived from a 
tetracarboxylic acid, such as ethylene diamine, tetracar 
boxylic acid, from the tetracarboxylic acids described in 
British Patent Speci?cation No. 1080335, l,2,4,5,-ben 
zene tetracarboxylic acid or from o-silicic acid. 
R3 preferably represents an acyl or an N- substituted 

carbamoyl, an alkylene group, a substituted alkylene or 
an aralkyl group. 

R1 preferably represents an alkyl, alkenyl, or substi 
tuted alkyl group such as hydroxyalkyl, alkylcar 
bonyloxy or aralkyl group. 

Examples of compounds of the present invention are: 

Examples where n=l 

4-Methoxy- l ,2,2,6,6-pentamethylpiperidine 
4-n-Butoxy- l ,2,2,6,6-pentamethylpiperidine 
4-n-Dodecyloxy- l ,2,2,6,6-pentamethylpiperidine 
4-n-Octadecyloxy- l ,2,2,6,6-pentamethylpiperidine 
4-(2’-Cyanoethoxy)- l ,2,2,6,6-pentamethylpiperidine 
4-(2’-Hyd roxyethoxy)- l ,2,2,6,6,-pentamethylpiperidine 
l-n-Propyl-4-methoxy-2,2,6,6-tetramethylpiperidine 
l—n-Propyl-4-n-dodecyloxy-2,2,6,6,-tetramethylpiperi 

dine 
l-n-Propyl~4-n-octadecyloxy-2,2,6,6-tetramethylpiperi 

dine 
l-sec-Butyl-4-n-dodecyloxy-2,2,6,é-tetramethylpiperi 

dine 
l-n-Octyl-4-methoxy-2,2,6,6-tetramethylpiperidine 
l-n-Dodecyl-4-n-dodecyloxy-2,2,6,6-tetramethylpiperi 

dine 
l-n-Octadecyl-4-methoxy-2,2,6,6-tetramethylpiperidine 
l-n-Octadecyl-4-n-octadecy10xy-2,2,6,6-tetramethyl 

piperidine 
l-n-Eicosyl-4-methoxy-2,2,6,6-tetramethylpiperidine 
l-Allyl-4-methoxy,2,2,6,6-tetramethylpiperidine 
l -A1lyl-4-allyloxy-2,2,6,6-tetramethylpiperidine 
l-( l '-Undec- l 0'-enyl)-4-n-butoxy-2,2,6,6-tetramethyl 

piperidine 
l-( l '-Undec- l 0'-eny1)-4-( l '-undec- 10’-enyloxy)-2,2,6,6 

tetramethylpiperidine 
l-Oleyl-4-methoxy-2,2,6,é-tetramethylpiperidine 
l-Oleyl-4-oleyloxy-2,2,6,6-tetramethylpiperidine 
l-Propargyl-4-ethoxy-2,2,6,b-tetramethylpiperidine 
l-Propargyl-4-propargyloxy-2,2,6,6-tetramethylpiperi 

dine 
l-Benzyl-4-n~dodecyloxy-2,2,6,6-tetramethy1piperidine 
l-Benzyl-4-ally1oxy-2,2,6,6-tetramethylpiperidine 
l-Benzy1-4-propargyloxy-2,2,6,b-tetramethylpiperidine 
l-Benzyl-4-benzyloxy-2,2,6,6-tetramethylpiperidine 
l-(2'-Hydr0xyethyl)-4-methoxy-2,2,6,6-tetramethyl 

piperidine 
l-(2'-Hyd roxypropyl)-4-a1lyloxy-2,2,6,6-tetramethy1 

piperidine 
l-(2'-Hydroxyethyl)-4-propargyloxy-2,2,6,G-tetrame 

thylpiperidine 
l-(2'-Hydroxypr0pyl)-4-benzyloxy-2,2,6,6-tetramethyl 

piperidine 
l-(2 '-Hydroxyeth yl)-4-(2'-hydroxyethoxy)-2,2,6,6-tet 

ramethylpiperidine 
l-(2 '-H yd roxypropyl)-4-(2'-hydroxypropoxy)-2,2,6,6 

tetramethylpiperidine 
l-(2'-Hydroxy-2'-phenylethyl)-4-n-butoxy-2,2,6,6-tet— 

ramethylpiperidine 
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l,4-bis( l ‘,2’,2',6',6'-pentamethyl-4'-piperidyloxy)butane 
hydrogen oxalate 

4-(2’-cyanoethyoxy)l,2,2,6,6~pentamethylpiperidine hy- . 
drogen maleate 

4-stearylcarbamoyloxy-l,2,2,6,6-pentamethyl 
piperidinecitrate 

l-(2'-hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-n 
octanoateitartrate 

l,2,2,6,6-pentamethylpiperidinyl-4-benzoate.dibutyl 
carbamate. 
R1 or R3 can be represented by a monovalent, diva 

lent or trivalent group obtained by removing l to 3 
hydroxyl groups from a sulphonic acid, a sulphinic acid, 
a disulphonic acid, a phosphorus containing acid, such 
as o-phosphoric or o-phosphorous acid or a boric acid. 
The following list shows compounds with acid radicals 
for R3. However, the same radicals are also examples 
for R]. 

a. when n is l 
l,2,2,6,6-pentamethylpiperidinyl-4-benzene sulphinate 
l,2,2,6,6-pentamethylpiperidinyl-4-benzene sulphonate 
l,2,2,6,6-pentamethylpiperidinyl-4-methyl sulphate 
l,2,2,6,b-petamethylpiperidinyl-4-dimethylborate 
l,2,2,6,6-petamethylpiperidinyl-4-phenyl phosphonate 
l,2,2,6,6-pentamethylpiperidinyl-4-dimethyl phosphite 
l,2,2,6,?-pentamethylpiperidinyl-4-diphenyl phosphate 

b. when n is 2 
bis( 1 ,2,2,6,6-pentamethyl-4-piperidinyl)sulphate 
bis( 1 ,2,2,6,?-pentamethyl-4-piperidinyDphosphonate 
bis(l,2,2,6,é-pentamethyl-4-piperidinyl)phenyl phos 

phate 
bis(l,2,2,6,?-pentamethyl-4-piperidinyl)benzene-1,3 

disulphinate 
c. when n is 3 

tris(l,2,2,6,6-pentamethyl-4-piperidinyl)-benzene-l,3,5 
trisulphonate 

tris(l,2,2,6,6-pentamethyl~4-piperidinyl)-benzene-1,3,5 
trisulphinate. 
A preferred sub-group of compounds of formula 1 are 

those compounds having the formula: 

la 

CH3 CH3 

ll 
CH3 cm 0 

and their salts, wherein Y is an alkyl group having from 
1 to 20, preferably l to 4, carbon atoms, alkenyl having 
from 3 to 20 carbon atoms or an aralkyl residue, prefera 
bly having from 7 to 9 carbon atoms, and n1 is l or 2; 
when m is l, R is hydrogen or a monovalent aliphatic 
residue having from 1 to 20, preferably 6 to 20 carbon 
atoms, a monovalent alicyclic residue having from 5 to 
12 carbon atoms, or a monovalent aromatic residue 
having from 6 to 20 carbon atoms; or 

CH3 CH3 

-—0 N—Y 

CH3 CH3 
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and when m is 2, R is a divalent aliphatic residue having 
from 1 to 20, preferably 4 to 20 carbon atoms, a divalent 
alicyclic residue having from 5 to l2 carbon atoms or a 
divalent aromatic residue having from 6 to 14 carbon 
atoms. Two sub-groups of the compounds of the for 
mula Ia are those having as Y alkyl from I to 4 carbon 
atoms and alkyl having 5 to 20 carbon atoms. 
Examples of substituents Y are methyl, ethyl, n-pro 

pyl, isopropyl, n-butyl, sec.butyl, n-hexyl, n-octyl, n 
dodecyl, n-octadecyl, eicosyl, ally], methallyl, oleyl, 
benzyl, a-methylbenzyl, p-methylbenzyl and p-methyl 
ot-methylbenzyl, However, it is particularly preferred 
that Y is methyl. 
When n1 is l, R can be hydrogen, methyl, ethyl, n 

propyl, isopropyl, n-butyl, sec.butyl, t-butyl, n-pentyl, 
l-ethylpropyl, 2~rnethylbutyl, n-hexyl, Z-methylpentyl, 
n-heptyl, 2~ethylpentyl, n-octyl, 2,2,4-trimethylpentyl, 
n-decl, n-undecyl, n-tridecyl, n-pentadecyl, n-heptade 
cyl, eicosyl, vinyl a- or B-methylvinyl, dec-9-enyl, hep 
tadec-8--enyl, B-methythioethyl, ,8-octylthioethyl, B 
dodecylthioethyl, cyclopentyl, cyclohexyl, cyclohex-3 
enyl, methylcyclohexyl, t-butylcylohexyl, cyclodode 
cyl, l- or Z-perhydronaphthyl, adamantyl, cyclopentyl 
methyl, cyclohexylmethyl, B-cyclohexylethyl, l- or 
Z-(perhydronaphthyl)methyl, B-l- or Z-perhydronaph 
thyllethyl, benzyl, B-phenylethyl, B-phenylvinyl, l- or 
Z-naphthylmethyl, B-[l- or 2-naphthyl]ethyl, phenyl, 0-, 
m- or p-tolyl, 0-, m- or p-ethylphenyl, 0-, m- or p-iso 
propylphenyl, o-, m- or p-t-butylphenyl, phenylphenyl, 
4-methyl.l-naphthyl, 4-ethyl-l-naphthyl, 4-isopropyl-l 
naphthyl or 4-t-butyl-l-naphthyl or the group 

-0 N-CH; 

Particularly preferred substituent groups R are those 
listed above containing from 6 to 20 carbon atoms, as 
well as the group having the formula: 

R10 III 

Rn 

wherein R10 and R11 are the same or different and each 
is an alkyl group having from 1 to 6, preferably 1 to 4 
carbon atoms such as methyl, ethyl, n-propyl, isopro 
pyl, sec.butyl, t-butyl, t-pentyl, (l,l,-dimethylpropyl), 
t-hexyl (l,l,-dimethylbutyl), but preferably methyl, 
isopropyl or t-butyl groups: A is -CH;., 

When m is 2, R can be methylene, l,2,-ethylene, 1,4 
n-butylene, 1,8-n-octylene, 2,2,4-trimethyl-l, 4-buty 
lene, l,lO-n-decylene, 1,2-eicosylene, vinylene, prope 
nylene, 1,2-, 1,3- and l,4-cyclohexylene, cyclohexyl 
3-ene, 11,2-, 1,3- and 1,4-phenylene, p-xylylene, l,4-, 
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and 1,5-naphthylene, diphenylene or diphenylmethy 
lene. 

Speci?c examples of compounds having the formula 
Ia are shown on the preceding pages [to]. 
A further preferred sub-group of compounds of for 

mula I are those having the formula: 

CH3 CH3 

H 

Y]-N 

O?NH R12 
cu; CH3 0 

and is salts wherein Y1 is an alkyl residue having from 1 
to 12 carbon atoms, an alkenyl residue having from 3 to 
12 carbon atoms or an aralkyl residue having from 7 to 
9 carbon atoms and R12 is hydrogen or an alkyl or alky 
len containing up to 20 carbon atoms, and substituted 
alkyl having the formula 

wherein m is 1, 2 or 3, 
R4 is hydrogen or methyl, 
X1 is halogen or methoxy and 
X2 is halogen or R]; is an alkenyl or alkenylen having up 
to 20 carbon atoms, a cycloalkyl or cycloalkyliden hav 
ing 5 to 12 carbon atoms, an aryl or arylen having 6 to 
12 carbon atoms and q is 1 or 2. 
Two sub-groups of compounds of the formula Ib are 

those having as Y| alkyl from 1 to 4 and alkyl having 5 
to 12 carbom atoms. 
When q is 1, R12 can be for example hydrogen, 

methyl, ethyl, n-propyl, isopropyl, n-butyl, secbutyl, 
t-butyl, n-pentyl, 2-ethylpropyl, Z-methylbutyl, n-hexyl, 
2-methylpentyl, n-heptyl, 2-ethylpentyl, n-octyl, 2 
ethylhexyl, 2,2,4-trimethylpentyl, n-decyl, n-dodecyl, 
n-tetradecyl, n-octadecyl, eicosyl, mesityl, allyl, oleyl, 
cyclopentyl, cyclohexyl, methylcyclohexyl, t-butylcy 
clohexyl, t-octylcylohexyl, cyclododecyl, l- and 2-per 
hydronaphthyl, adamantyl, cyclopentylmethyl, cy 
clohexylmethyl, B-cyclohexylethyl, benzyl, [B 
Phenylethyl] ,Bqahenylethyl, l- and 2-naphthylmethyl, 
ML and Zmaphthyllethyl, phenyl, 0-, m- and and p 
tolyl, 2,4- and 2,6-xylyl, phenyl, o-, m-and p-tolyl, 2,4 
and 2,6-xylyl, p-chlorophenyl, 3-chloro-p-tolyl, o-ethyl 
phenyl, p-t-butylphenyl, 2,3- and 2,5-di-chlorophenyl, 
a- and B- naphthyl, phenylphenyl. Preferred monova 
lent groups R12 are hydrocarbyl groups such as methyl, 
ethyl, propyl, isopropyl, n-butyl, 2-ethylhexyl, dodecyl, 
octadecyl, ally], oleyl, cyclohexyl, benzyl, phenyl, o-, 
m- and p-tolyl, 2,4- and 2,6-xylyl and naphthyl. 
When q is 2, R]; can be for example methylene, 1,2 

ethylene, 1,4-n-butylene, l,6-n-hexylene, 1,8-n-octylene, 
2,4,4-trimethyl-1,6-hexylene, 1,10-n-decylene, 1,2-eico 
sylene, 1,2-eicosenylene, 1,3- and 1,4-cyclohexylene, 
1,3- and 1,4-phenylene, 2,4-tolylene, 1,5-naphthylene, 
4,4'-diphenylene, 4'-diphenylemethylene, 3,3'-dimethyl 
4,4'~diphenylene, 3,3’-dimethyl-4,4’-diphenylmethylene. 

Preferred divalent groups R12 are 1,2-ethylene, L6 
hexylene, 2,4,4-trimethyl-1,6-hexylene, 1,3- and 1,4 
phenylene, 2,4-tolylene, 1,5-naphthylene, 4,4’-dipheny1 
methylene. 
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In the above formula lb, examples of the group Y] are 

methyl, ethyl, n-propyl, isopropyl, n-butyl, secbutyl, 
n-hexyl, n-octyl, n-dodecyl, allyl, a-methallyl, l0 
undecenyl, benzyl, a-methylbenzyl, p-methylbenzyl, 
p-methyl-a-methylbenzyl, a-naphthylmethyl.’ Particu 
larly preferred are straight or branched alkyl having 1 
to 4 carbon atoms and for reasons of ease of preparation 
the most preferred meaning for Y| is methyl. 

Specific examples of the carbamoyloxy derivatives of 
N-substituted-Z,2,6,6-tetrasubstituted piperidin-4-ols of 
formula [[c] lb are given in the preceding pages [19 
and 20] R 3'. 
The following groups A to O are subgroups of com 

pounds of the formula I. 
A. Compounds of formula I wherein when n is 1, R3 

is a monovalent residue and is an alkyl residue having 
from 1 to 20 carbon atoms, a cycloalkyl residue having 
from 5 to 12 carbon atoms, an alkenyl or alkynyl residue 
having from 3 to 20 carbom atoms, an aralkyl residue 
having from 7 to 12 carbon atoms, or a residue having 
the formula: 
wherein m is l, 2 or 3, R4 is a hydrogen, methyl or 
phenyl residue, X2 is halogen, cyano, 

—COR5, —CO.OR5, —CO.SR5 or —CONR5R6 and 
X1 is hydroxyl, halogen, cyano, -OR5, 

wherein R5 is an alkyl residue having from 1 t.) 20 car 
bon atoms, an alkenyl residue having from 2 to 20 car 
bon atoms, a cycloalkyl residue having 5 to 12 carbon 
atoms, an aryl residue having from 6 to ll carbon atoms 
or an aralkyl residue having 7 to 14 carbon atoms or 
when R5 is joined to a nitrogen atom, also hydrogen and 
R6 is hydrogen or an alkyl residue having from 1 to 4 
carbon atoms, or R5 and R6 together with the nitrogen 
atom to which they are bound form a 5- or 6-membered 
ring which contains no other heteroatoms or contains 
one or more other heteroatoms or R3 is an aryl residue 
or a residue having the formula: 

CH3 CH3 

l'12 
N-R'l 

CH3 CH3 

wherein R1’ is hydrogen or R1’ has the same signi? 
cance as R; of formula I; when n is 2, R3 is a divalent 
residue and is an alkylene residue having from 1 to 20 
carbon atoms, an alkenylene residue having from 2 to 20 
carbon atoms, an alkynylene residue having from 2 to 
20 carbon atoms, a cycloalkyliden residue having from 
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3 to I2 carbon atoms, an arylene residue having 6 to 14 
carbon atoms; when n is 3, R3 is a trivalent residue and 
is an alkanetriyl, an arenetriyl or an arenetriyltrialky 
lene residue, and when n is 4, R3 is a tetravalent residue 
and is an alkanetetrayl residue. 

B. Compounds of the formula I wherein when n is I 
R3 is an acyl group 

-C-R7 

wherein R7 is hydrogen, an unsubstituted aliphatic or 
substituted aliphatic residue having from 1 to 20 carbon 
atoms, an alkenyl or alkynyl residue having from 2 to 20 
carbon atoms, a cycloaliphatic residue having from 5 to 
12 carbon atoms, an araliphatic residue having from 7 to 
14 carbon atoms, an aromatic residue having from 6 to 
20 carbon atoms, or an heterocyclic residue, or R3 rep 
resents a monovalent group obtained by removing a 
hydroxyl group from a sulphinic acid, a sulphonic acid, 
a phosphorus containing acid or a boric acid, when n is 
2,R3 is an divalent residue of an aliphatic, aromatic or 
heterocyclic diacyl, the group ——CO—- or —CO.CO—, 
a sulphinyl or sulphonyl residue or a divalent residue 
obtained by removing two hydroxyl groups from a 
disulphonic acid, a phosphorus containing acid or a 
boric acid; when n is 3,R3 is a trivalent residue of an 
aliphatic or aromatic triacyl residue or a triacyl residue 
derived from o-phosphoric, o-phosphorous or o-boric 
acid; and when n is 4,R3 is a tetravalent residue of a 
tetraacyl residue derived from an aliphatic or aromatic 
tetracarboxylic acid or from o-silicic acid. 

C. Compounds of the formula I wherein n is l or 2 
and when n is 1 R3 is a carbamoyl residue having the 
formula: 

R8 

N-C 
/ ll 

R9 0 

wherein R3 is hydrogen or an alkyl residue having from 
1 to 4 carbon atoms, and R9 is hydrogen, an alkyl resi 
due having from 1 to 20 carbon atoms, an alkenyl resi 
due having from 3 to 20 carbon atoms, a eycloalkyl 
residue having from 5 to 12 carbon atoms or an unsub 
stituted aryl or substituted aryl residue having from 6 to 
12 carbon atoms; and when n is 2 R3 is a divalent ali 
phatic or aromatic dicarbamoyl residue. 

D. Compounds of the formula I wherein n is l or 2 
and when n is 1 R3 is a thiocarbamoyl residue having the 
formula: 

Rs 

N-C 
/ ll 

R9 5 

wherein R3 is hydrogen or an alkyl residue having from 
1 to 4 carbon atoms, and R9 is hydrogen, an alkyl resi 
due having from I to 20 carbon atoms, an alkenyl resi 
due having from 3 to 20 carbon atoms, a eycloalkyl 
residue having from 5 to l2 carbon atoms or an unsub 
stituted aryl or substituted aryl residue having from 6 to 
12 carbon atoms; and when n is 2,R3 is a divalent ali 
phatic or aromatic dithiocarbamoyl. 
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,5. Compounds of the formula I wherein when n is 1 
R3 is a monovalent residue and is an alkyl residue hav 
ing from 1 to 20 carbon atoms, a cycloalkyl residue 
having from 5 to 12 carbon atoms, an alkenyl or alkynyl 
residue having from 3 to 20 carbon atoms, an aralkyl 
residue having from 7 to 9 carbon atoms, or a residue 
having the formula: 
wherein m is l, 2 or 3, R4 is a hydrogen, methyl or 
phenyl residue, X2 is halogen, cyano, 

-—COR5, —CO.OR5, —C0.SR5 or ——CONR5R6 and 
X1 is hydroxyl, halogen, cyano, —-OR5, —O-—CO.R5, 
—OCSR5, -—O.CO.NR5R6,—CO.R5, —-CO.OR5, 
—CO.SR5, —-CO.NR5R6 or -—CS.NR5R(,, wherein R5 
is an alkyl residue having from 1 to 20 carbon atoms, an 
alkenyl residue having from 2 to 20 carbon atoms, a 
cycloalkyl residue having from 5 to 12 carbom atoms, 
an aryl residue having from 6 to ll carbon atoms, or an 
aralkyl residue having 7 to 11 carbon atoms, or when 
R5 is joined to a nitrogen atom, also hydrogen and R6 is 
hydrogen or an alkyl residue having from 1 to 4 carbon 
atoms, or R5 and R6 together with the nitrogen atom to 
which they are bound form a 5- or 6-membered ring 
which contains no other heteroatoms or contains one or 
more other heteroatoms or R3 is an aryl residue or a 
residue having the formula: 

CH3 CH3 

R2 
N-R'l 

CH3 CH3 

wherein R1’ is hydrogen or R1’ has the same signifi 
cance as R1 of claim 2; when n is 2, R3 is a divalent 
residue and is an alkylene residue having from 1 to 20 
carbon atoms, an alkenylene residue having from 3 to 20 
carbon atoms, an alkynylene residue having from 3 to 
20 carbon atoms, an arylene residue having 6 to 14 
carbon atoms, an aralkylene residue having from 8 to 14 
carbon atoms; when n is 3, R3 is a trivalent residue of an 
alkanotriyl, an arenetriyl, or arenetriyltrialkylene 
group; and when n is 4, R3 is tetravalent residue of an 
alkanetetrayl group. 

F. Compounds of the formula I wherein when n is 1 
R3 is an acyl group 

wherein R7 is an aliphatic or substituted aliphatic resi 
due having from 1 to 20 carbon atoms, an alkenyl or 
alkynyl residue having from 2 to 20 carbon atoms, a 
cycloaliphatic residue having from 5 to 12 carbon 
atoms, an araliphatic residue having from 7 to 14 carbon 
atoms, an aromatic residue having from 6 to 12 carbon 
atoms or an heterocyclic residue, with the proviso that 
only one of R1 and R3 can represent an unsaturated acyl 
group or R3 represents a monovalent group obtained by 
removing a hydroxyl group from a sulphinic acid, a 
sulphonic acid, a phosphorus containing acid or a boric 
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acid, when n is 2, R3 is a divalent residue of an aliphatic, 
aromatic or heterocyclic diacyl residue, a carbonyl, 
sulphinyl or sulphonyl residue or a divalent residue 
obtained by removing two hydroxyl groups from a 
disulphonic acid, a phosphorus containing acid or a 
boric acid; when n is 3, R3 is a trivalent residue of an 
aliphatic or aromatic triacyl residue or a triacyl residue 
derived from o-phosphoric, o-phosphorous or o-boric 
acid and when n is 4, R3 is a tetravalent residue of a 
tetraacyl residue derived from an aliphatic or aromatic 
tetracarboxylic acid or from o-silicic acid. 

[6. Compound of the formula I wherein n is l or 2 
and when n is 1, R3 is a carbamoyl residue having the 
formula: ] 

[Rs 
N-C 

/ ll 
R9 0 

[wherein R3 is hydrogen or an alkyl residue having 
from 1 to 4 carbon atoms, and R9 is hydrogen, an alkyl 
residue having from 1 to 20 carbon atoms, an alkenyl 
residue having from 3 to 20 carbon atoms, a cycloalkyl 
residue having from 5 to 12 carbon atoms or an aryl or 
substituted aryl residue having from 6 to 12 carbon 
atoms; and when n is 2, R3 is a divalent residue of an 
aliphatic or aromatic dicarbamoyl residue] 

[l-l. Compounds of the formula wherein n is l or 2 
and when n is l, R3 is a thiocarbamoyl residue having 
the formula: ] 

[wherein R3 is hydrogen or an alkyl residue having 
from I to 4 carbon atoms, and R9 is hydrogen, an alkyl 
residue having from 1 to 20 carbon atoms, an alkenyl 
residue having from 3 to 20 carbon atoms, a cycloalkyl 
residue having from 5 to 12 carbon atoms or an aryl or 
substituted aryl residue having from 6 to 12 carbon 
atoms; and when n is 2, R3 is a divalent residue of an 
aliphatic or aromatic dithiocarbamoyl residue] 

[1.] G. Compounds of formula I and their bicarbon 
ate wherein n is l, 2 or 3 R1 is alkyl having from 1 to 18 
carbon atoms, benzyl or alkenyl having 3 carbon atoms 
or a group of the formula: 

wherein R4 is hydrogen, methyl or phenyl and X1 is a 
group of the formula 

and X2 is a group of the formula 

—coon, or —CH-CH; 
\ / 
0 

wherein [R3] R5 is alkyl having 1 or Zcarbon atoms or 
phenyl or R1 is a group of the formula 
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and R2 is hydrogen and R3 when n is l is alkyl having 3 
to 18 carbon atoms, alkenyl having 3 carbon atoms, 
propargyl, benzyl, —CHZCHZCN or a group of the 
formula —CHZX wherein X; is 

—CH-CHZ or —COOCZH5 or is a group of the formula —C—R7 

\ / 1; 

wherein R7 is alkyl having 1 to 19 carbon atoms, 
CH3(CH2)||—S—CH2—, cycloalkyl having 6 to 10 
carbon atoms, alkenyl having 2 to 17 carbon atoms, 
unsubstituted aralkyl having 7 to 13 carbon atoms, 
C6H5-CH:CH—, aralkyl substituted by hydroxy or 
butyl, unsubstituted aryl having 6 to l0 carbon atoms, 
aryl substituted by alkyl having 1 to 4 carbon atoms, 
CH3O—, Cl, OH or 

ll 
—O-?-CH; or of the formula RgNl-l—C 

wherein R9 is alkyl having 1 to Scarbon atoms, alkenyl 
having 3 carbon atoms, cyclohexyl, unsubstituted aryl 
having 6 to 10 carbon atoms, aryl substituted by methyl 
or Cl or R3 when n is 2 is the group -C0—R—CO~— 
wherein R is alkylen having 4 to 8 carbon atoms, 
—Cl-l;CH2--S——CH2CH2——, vinylen, cyclohexylen, a 
divalent thiophen residue, unsubstituted phenylen or 
phenylen substituted by 

or a group of the formula —CONHR‘NHCO— 
wherein R‘ is hexylen, unsbustituted arylene having 6 to 
10 carbon atoms, arylene substituted by methyl or R1 is 
the group 

CH2 

or a group of the formula —COCO— or butylen or R3 
when n is 3, is 

[J .] H. Compounds of the formula I wherein n is l, 
2 or 4 and when n is 1, R3 is an acyl group 

wherein R7 is hydrogen, an substituted aliphatic residue 
having from 1 to 20 carbon atoms, a alkenyl or alkynyl 
residue having from 2 to 20 carbon atoms, a cycloali 
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phatic residue having from 5 to 12 carbon atoms, an 
araliphatic residue having from 7 to 14 carbon atoms, or 
an heterocyclic residue, or R3 represents a monovalent 
group obtained by removing a hydroxyl group from a 
sulphinic acid, a sulphonic acid, a phosphorus contain 
ing acid or a boric acid, or when n is 2, R3 is an divalent 
residue of heterocyclic diacyl residue or a sulphinyl or 
sulphonyl residue or a divalent residue obtained by 
removing two hydroxyl groups from a disulphonic acid, 
a phosphorus containing acid or a boric acid; or when n 
is 4, R3 is a tetraacyl residue derived from an aliphatic 
tetracarboxylic acid. 

[K.] I. Compounds of the formula I wherein n is l, 
2 and 4 and when n is 1, R3 is an acyl group 

wherein R7 is hydrogen, a cycloliphatic residue having 
from 5 to 12 carbon atoms or a heterocyclic residue or 
R3 represents a monovalent group obtained by remov 
ing a hydroxyl group from a sulphinic acid, a sulphonic 
acid, a phosphorus containing acid or a boric acid or 
when n is 2, R3 is a divalent residue of a heterocyclic 
diacyl or a sulphinyl or sulphonyl residue or a divalent 
residue obtained by removing two hydroxyl groups 
from a disulphonic acid, a phosphorus containing acid 
or when n is 4, R3 is a tetraacyl residue derived from an 
aliphatic tetracarboxylic acid. 

[L. Compounds of the formula 1 wherein n is 1, 2 or 
4 and when n is 1, R3 is an acyl group ] 

[wherein R7 is hydrogen, substituted aliphatic residue 
having from 1 to 20 carbon atoms, an alkenyl or alkyl 
nyl residue having from 2 to 20 carbon atoms, a cycloal 
iphatic residue having from 5 to 12 carbon atoms, an 
araliphatic residue having from 7 to 14 carbon atoms, or 
an heterocyclic residue, or R3 represents a monovalent 
group obtained by removing a hydroxyl group from a 
sulphinic acid, a sulphonic acid, a phosphorus contain 
ing acid or a boric acid or when n is 2, R3 is a divalent 
residue of heterocyclic diacyl residue or a sulphinyl or 
sulphonyl residue or a divalent residue obtained by 
removing two hydroxyl groups from a disulphonic acid, 
a phosphorus containing acid or a boric acid; or when n 
is 4, R3 is a tetraacyl residue derived from an aliphatic 
tetracarboxylic acid.] 

[M. Compounds of the formula I wherein n is l, 2 
and 4 and when n is 1, R3 is an acyl group ] 

[wherein R7 is hydrogen, a cycloaliphatic residue hav 
ing from 5 to 12 carbon atoms or a heterocyclic residue 
or R3 represents a monovalent group obtained by re 
moving a hydroxyl group from a sulphinic acid, a sul 
phonic acid, a phosphorus containing acid or a boric 
acid or when n is 2, R3 is a divalent residue of a hetero 
cyclic diacyl or a sulphinyl or sulphonyl residue or a 
divalent residue obtained by removing two hydroxyl 
groups from a disulphonic acid, a phosphorus contain 
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ing acid or when n is 4, R3 is a tetraacyl residue derived 
from an aliphatic tetracarboxylic acid] 

[N.] J. Compounds of the formula I wherein when 
n is 1, R3 is an acyl group 

wherein R7 is an unsubstituted aliphatic residue having 
from 1 to 20 carbon atoms or an aromatic residue hav 
ing from 6 to 20 carbon atoms and when n is 2, R3 is an 
divalent aliphatic or aromatic diacyl residue or the 
groups —CO— or —COCO— and when n is 3, R3 is a 
trivalent residue and is an aliphatic or aromatic triacyl 
residue or a triacyl residue derived from o-phosphoric, 
o-phosphorous or o-boric acid and when n is 4, R3 is a 
tetravalcnt residue of a tetraacyl residue derived from 
an aromatic tetracarboxylic acid or from o-silicic acid. 

[0. Compounds of the formula I wherein when n is 
1, R3 is an acyl group ] 

[wherein R7 is an unsbustituted aliphatic residue hav 
ing from 1 to 20 carbon atoms or an aromatic residue 
having from 6 to 12 carbon atoms and when n is 2, R3 is 
an divalent aliphatic or aromatic diacyl residue or the 
carbonyl group and when n is 3, R3 is a trivalent residue 
and is an aliphatic or aromatic triacyl residue or a tria 
cyl residue derived from o-phosphoric o-phosphorous 
or o-boric acid and when n is 4, R3 is a tetravalcnt resi 
due of a tetraacyl residue derived from an aromatic 
tetracarboxylic acid or from o-silicic acid] 

[The following groups P and Q are sub-groups of the 
compounds of formula 1a.] 

[P.] K. Compounds of the formula Ia wherein n is 1 
and R is hydrogen or a monovalent alicyclic residue 
having from 5 to 12 carbon atoms. 
[Q] L. Compounds of the formula Ia wherein when 

n is l, R is a monovalent aliphatic residue having from 
1 to 20 carbon atoms or a monovalent aromatic residue 
having from 6 to 20 carbon atoms and when n is 2, R is 
a divalent aliphatic residue having from 1 to 20 carbon 
atoms or a divalent aromatic residue having from 6 to 
20 carbon atoms. 
The following compounds of the formula I are also a 

group of compounds of the present invention. 

R2 0 R3 

“mm 
H3C CH3 

fl 

wherein n is l, 2, 3 or 4; R1 is a monovalent residue and 
is an alkyl residue having from 1 to 20 carbon atoms, a 
cycloalkyl residue having from 5 to 12 carbon atoms, an 
alkenyl or alkynyl residue having from 3 to 20 carbon 
atoms, an aralkyl residue having from 7 to 9 carbon 
atoms, or a residue having the formula: 
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wherein m is l, 2 or 3, R4 is a hydrogen, methyl or 
phenyl residue, X2 is halogen, cyano, 

—CS.NR5R5, or —SR5, wherein R5 is an alkylresidue 
having from 1 to 20 carbon atoms, an alkenyl residue 
having from 2 to 20 carbon atoms, a cycloalkyl residue 
having from 5 to 12 carbon atoms, an aryl residue hav 
ing from 6 to 11 carbon atoms, or when R5 is joined to 
a nitrogen atom, also hydrogen, and R6 is hydrogen or 
a nalkyl residue having from 1 to 4 carbon atoms, or R5 
and R5 together with the nitrogen atom to which they 
are bound form a 5- or 6-membered ring which contains 
no other heteroatom or contains one or more other 
heteroatoms or R1 is an acyl group, an unsubstituted or 
N-substituted carbamoyl or thiocarbamoyl group; R2 is 
an alkyl residue having from I to 4 carbon atoms, an 
alkenyl or alkynyl residue having 3 to 20, carbon atoms, 
a cycloalkyl residue having from 5 to 12 carbon atoms, 
an aryl residue having from 6 to 11 carbon atoms or an 
aralkyl residue having from 7 to 9 carbon atoms or also 
hydrogen; and when n is 1, R3 is a monovalent radical 
having the same signi?cance as R], with the proviso 
that only one of R1 and R3 can represent a unsaturated 
acyl group or R3 represents a monovalent group ob 
tained by removing a hydroxyl group from a sulphinic 
acid, a sulphonic acid, a phosphorus containing acid or 
a boric acid, or R3 is an aryl residue or a residue having 
the formula: 

CH3 CH3 

R2 
N-R'1 

CH3 CH3 
wherein R1’ is hydrogen or R1’ has the same signifi 
cance as R1. 
When n is 2, R3 is a divalent residue and is an alkylene 

residue having from 1 to 20 carbon atoms, an alkenylene 
residue having from 3 to 20 carbon atoms, an alkyny 
lene residue having from 3 to 20 carbon atoms, an aryl 
ene residue having 6 to 14 carbon atoms, an aralkylene 
residue having from 8 to 14 carbon atoms or‘ an ali 
phatic, aromatic or heterocyclic diacyl residue, an ali 
phatic or aromatic dicarbamoyl or dithiocarbamoyl, a 
carbonyl, sulphinyl or sulphonyl residue or a divalent 
residue obtained by removing two hydroxyl groups 
from a disulphonic acid, a phosphorus containing acid 
or a boric acid; when n is 3, R3 is a trivalent residue or 
an aliphatic or aromatic triacyl residue or a triacyl resi 
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due derived from o-phosphoric, o-phosphorous or o 
boric acid or an alkanetriyl, an arenetriyl, or arenetriyl 
trialkylene group; and when n is 4, R3 is a tetravalent 
residue and is a tetravalent aliphatic residue or tetraacyl 
residue derived from an aliphatic or aromatic tetracar 
boxylic acid or from o-silicic acid or an alkanetetrayl 
group; as well as patial ethers, esters and carbamoyloxy 
and thiocarbamoyloxy compounds related to the fully 
reacted compounds of formula I. 
The following compounds of the formula II are also 

a group of compounds of the present invention [.1 

N g R 
. ., O , ,, 0 R R I R R "I ] 

and their salts, wherein R’ and R" are the same or differ 
ent and each is a straight or branched alkyl group, hav 
ing from 1 to 4 carbon atoms, or R’ and R" together 
with the carbon atom to which they are attached form 
a cycloalkyl residue having from 5 to 12 carbon atoms; 
Y is an alkyl group having from 1 to 20 carbon atoms, 
preferably l to 4, carbon atoms, alkenyl having from 2 
to 20 carbon atoms or an aralkyl residue having from 7 
to 9 carbon atoms and n1 is l or 2; when n is 1, R is 
hydrogen or a monovalent aliphatic residue having 
from 1 to 20, preferably 6 to 20 carbon atoms, a mono 
valent alicyclic residue having from 5 to 12 carbon 
atoms, or a monovalent aromatic residue having from 6 
to 20 carbon atoms; and when n is 2, R is a divalent 
aliphatic residue having from 1 to 20, preferably [1] 4 
to 20, carbon atoms, and is unsubstituted or substituted 
or interrupted by one or more, preferably one, sulphur 
atom, a divalent alicyclic residue having from 5 to 12 
carbon atoms or a divalent aromatic residue having 
from 6 to 20 carbon atoms. 

Subgroups of the compounds of formula II are 
a. Compounds wherein Y is methyl or 
b. Compounds wherein n is l and R is a monvalent 

aliphatic, alicyclic or aromatic residue having from 6 to 
20 carbon atoms and this group has the formula: 

Rlo III 

--(A),, on 

Rn 

wherein R10 and R11 are the same or different and each 
is an alkyl group having from 1 to 6 carbon atoms, A is 

c. Compounds wherein R10 and R“ are methyl, iso 
propyl or t-butyl groups or 
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d. Compounds wherein n is 2 and R is a methylene, 
1,2-ethylene, 1,4-butylene, 1,8-n-octylene, 2,2,4-trimeth 
yl-l, 4-butylene, l,l0-n-decylene, 1,2-eicosylene, vinyl 
ene, propenylene, 1,2-, 1,3- or 1,4-cyclohexylene, cy 
clohexyl-3-ene, l,2-, l,3- or 1,4-phenylene, p-xylylene, 
1,4- or l,5-naphthylene, diphenylene or diphenylmethy 
lene residue or the group —CI-IzCH2S CHgCHz- or R 
is absent. 

e. Compounds in the form of its salt of an inorganic or 
organic acid. 

f. Compounds wherein the salt is a phosphate, car 
bonate, sulphate, chloride, acetate, stearate, maleate, 
nitrate, tartrate, oxalate, benzoate or substituted carba 
mate. 
G. Compounds wherein R’ and R" are methyl. 
The following compounds of the formula IV are also 

compounds of the present invention: 

IV 
CH3 CH3 

H 

Y-N 

OCNH Rn 

Ru RIV i‘) 

and its salts wherein R1” and R1 V are the same or differ 
ent and each is a straight- or branched alkyl residue 
having from 1 to 12 carbon atoms or R1” and R1" to 
gether with the carbon atom to which they are each 
attached form a cycloalkyl group having from 5 to 12 
carbon atoms, Y is a straight- or branched alkyl residue 
having from 1 to 12 carbon atoms, an alkenyl residue 
having from 3 to 12 carbon atoms or an aralkyl residue 
having from 7 to 12 carbon atoms and R11 is hydrogen 
or a saturated or unsaturated hydrocarbyl residue con 
taining up to 20 carbon atoms optionally substituted, 
[Y] by halogen or alkoxy having from 1 to 4 carbon 
atoms and q is l or 2. Sub-groups of the compounds of 
formula IV are: 

a. Compounds wherein q is l and R12 is an aliphatic 
residue having from 1 to 20 carbon atoms, an alicyclic 
residue having from 5 to 12 carbon atoms or an aro 
matic residue having from 6 to 12 carbon atoms. 

b. Compounds wherein R12 is a methyl, ethyl, propyl, 
isopropyl, n-butyl, 2-ethylhexyl, dodecyl, octadecyl, 
allyl, oleyl cyclohexyl, benzyl, phenyl 0-, m- or p-tolyl, 
2,4- or 2,6-xylyl or a naphthyl residue. 

c. Compounds wherein q is 2 and R12 is an aliphatic 
residue having from 1 to 20 carbon atoms, an alicyclic 
residue having from 5 to 15 carbon atoms or an aro 
matic residue having from 6 to 15 carbon atoms. 

d. Compounds wherein R]; is a 1,2-ethylene, 1,6 
hexylene, 2,4,4-trimethyl-1,6-hexylene, 1,3- or 1,4-phe 
nylene, 2,4-tolylene, 1,5-naphthylene or 4,4'-diphenyl 
methylene residue. 

e. Compounds wherein Y; is methyl. 
f. Compounds in the form ofits salt of an inorganic or 

organic acid. 
g. Compounds wherein the salt is a phosphate, car 

bonate, sulphate, chloride, acetate, carbonate, sulphate, 
chloride, acetate, stearate, maleate, citrate, tertrate, 
oxalate, benzoate or substituted carbamate. 

h. Compounds wherein R1" and R1 V are methyl. 
According to the present invention, there is also pro 

vided a ?rst process in which a compound of formula I 
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is produced, comprising reacting, in the presence of an 
acidbinding agent, a piperidinol having the formula: 

CH3 CH3 V 

R2 

Ill-N 
OH 

CH3 CH3 

wherein R1 and R2 have their previous signi?cance, 
with an acid halide having the formula: 

[R3—(C0 hal),,] R3(hal),| v1 

wherein R3 and n have their previous signi?cance and 
hal represents a halogen atom, preferably a chlorine 
atom. 

Suitable acid binding agents are organic bases such as 
triethylamine; alternatively, an excess amount of the 
amine V can serve as the acid binding agent. 
The reaction is conveniently carried out by heating 

the reactants together in a solvent such as cyclohexane, 
benzene or toluene which is inert under the reaction 
conditions. When the reaction is complete, the desired 
product is then separated by conventional techniques. 
The present invention also provides a second process 

in which a compound of formula I is produced, com 
prising reacting, in the presence of a transesteri?cation 
catalyst, a piperidinol compound of formula V, as here 
inbefore de?ned, with an ester having the formula: 

[R3—(CO2Rl3)N] R3(0Rl3)n VII 

wherein R3 and n have their previous signi?cance and 
R13 is an alkyl residue having from I to 4 carbon atoms, 
preferably 1 or 2 carbon atoms. 

Examples of suitable transesteri?cation catalysts are 
alkali metal amides such as lithium amide. 
A third process according to this invention in which 

a compound of formula I is produced comprises react 
ing, in the presence of an esteri?cation catalyst, a 
pieridinol compound of formula V, as hereinbefore 
de?ned, with an acid having the formula: 

wherein R3 and n have their previous significance. 
Suitable examples of esteri?cation catalysts are neu 

tral catalysts such as tetraalkyl titanates such as tetrabu 
tyl titanate. 
The second and third processes of the invention are 

conveniently effected by mixing the reactants together 
in the presence or absence of an inert solvent (for in 
stance, benzene, toluene, xylene etc.) and agitating the 
reaction mixture until reaction is complete, as deter 
mined, for instance, by collecting the alcohol or water 
produced in the reaction, and stopping the reaction 
when the theoretical amount of alcohol or water, re 
spectively, has been removed. 
A fourth process in which a compound of formula I 

is produced comprises reacting a compound having the 
formula: 
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IX 
CH3 CH3 

R2 
H-N 

0 R3 

CH3 CH3 VI 

wherein R2, R3 and n have their previous signi?cance, 
with a compound X capable of reaction with the com 
pound IX and of introducing into it the group R; as 
hereinbefore de?ned. 
For instance, compound X may be an alkylating, 

alkenylating or aralkylating agent such as the halides of 
these groups. Compound X may also be the aldehyde or 
ketone corresponding to the substituent R1, so that, 
when reacted with a compound of formula IX under 
Leuckart, Wallach or Eschweilar-Charles reaction con 
ditions, compounds of formula I in which R1 is methyl 
may be produced by reacting a compound of formula 
IX with formic acid and formaldehyde. 
The starting-materials of formulae V, VI, VII, VIII, 

IX and X used in the process of this invention can all be 
produced by methods well-known per se. The com 
pounds of formula V are described in our copending 
British Patent Application No. (Case 32/72) and those 
of formula IX are described generally in German Patent 
Speci?cation No. 1,929,928. 
Compounds of the general formula I in which 

[b]n=2, 3 or 4 and R3 represents a di~, tri- or tetra 
valent radical derived from an alkyl, alkenyl, aryl or 
aralkyl radical may be prepared by reacting a com 
pound of the formula: 

R2 OH XIII 

CH3 

CH3 

CH3 

CH3 

7-2 
R1 and R; has its previous signi?cance, with a com 
pound of the formula R3(X4),I wherein X4 is a halogen 
atom and n is 2, 3 or 4. This reaction is preferably car 
ried out by making the sodium salt of the piperidine 
compound and reacting this with the compound 
R3(X4)n 
The substituents R1 may be introduced before or after 

R3 or in the case where R] and R3 are identical may be 
introduced together by reacting a compound of the 
formula: 

R2 OH XI 

CH3 

CH3 

CH3 

N CH: 
l 
H 

with an alkylating, alkenylating, alkynylating, aralkylat 
ing, acylating agent or carbamoyloxyating agent, with 
an alkylating alkenylating, alkynylating, aralkylating or 
acylating agent. 
Compounds of formula I in which R1 represents a 

residue of the formula: 
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in which R4 is as de?ned above, in is l and X1 represents 
—CN, —OR5, 

O S O 0 

R5 and R6 being as de?ned above, may be produced by 
reacting a compound of the formula: 

R2 0R3 XII 

CH3 

CH3 

CH3 

N CH: 
l 
H 

wherein R3 and R2 are as de?ned above, with a com 
pound having the formula 

Compounds of formula I wherein m is l and X1 is 
—OH may be prepared by reacting a compound of 
formula XII with ethylene oxide, propylene oxide or 
styrene oxide. 
Compounds of formula I wherein R1 is 

R6 

or halogen may be prepared from the corresponding 
compounds wherein X1 is —OH by standard methods, 
such as alkylation, esteri?cation, carbamoyloxylation or 
halogenation. 
Compounds of formula I in which R1 represents a 

residue of formula: 

wherein m, R4 and X1 are as hereinbefore de?ned may 
be prepared by reacting a compound of formula XII 
with the appropriate halogen compound having the 
formula: 
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wherein X3 is a halogen atom. 
Compounds of formula I in wich R1 is the group of 

formula: 

wherein X2 and R4 are as de?ned above may be pre 
pared by reacting a compound of the formula XII 
wherein R2 is as de?ned above with a compound of the 
formula 

wherein X4 is a halogen atom. 
Compounds of the general formula I in which R| 

represents an acyl group may be prepared by reacting a 
compound of the formula: 

R2 0R3 XII 

CH3 

CH3 

CH3 

N CH3 
l 
H 

wherein R2 and R3 are as de?ned above with an acyl 
halide of the formula 

wherein X5 is a halogen, and R14is the remainder of the 
acyl group. 
Compounds of the general formula I in which R1 

represents a carbamoyl or thiocarbamoyl group may be 
prepared by reacting a compound of the formula: 

R2 0R3 XII 

CH3 

CH3 

CH3 

N CH3 
l 
H 

R; and R3 being as de?ned above with an isocyanate or 
thioisocyanate of the formula R15NCXl in which Xl is 

\ 
Oor S. 

and R| 5 is the remainder of the isocyanate or thioisocya— 
nate group. 
Where R2 in the general formula I is other than hy 

drogen it is preferred to introduce the appropriate 
group before or after the group R1 is introduced, but 
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before R3 is introduced. The group R2 may be intro 
duced by reacting a ketone of the formula: 

0 
ll 

CH’OCH’ 
cu; N I en, 

| 
Rt 

wherein R11 is hydrogen R1, with a Grignard reagent 
RgMgX followed by hydrolysis to produce a compound 
of the formula: 

All the reactions described above which result in the 
elimination of hydrogen halide between two reactants 
may be carried out in the presence of an acid acceptor. 
Compounds of formula II as de?ned hereinbefore are 

produced by reacting, in the presence of an acid-binding 
agent, a piperidinol compound having the formula: 

XIV CH3 CH3 

Y—N 

OH 

R‘ R" 

wherein Y, R’ and R" are as de?ned hereinbefore with 
an acid halide having the formula: 

wherein R and n are as de?ned hereinbefore and hal. 
represents a halogen atom. The acid binding agent can 
be an organic base of an excess amount of the amine 
reactant XIV and the reactants are for example heated 
together in a solvent inert under the reaction conditions. 
The process can be performed in the presence of a 

transesteri?cation catalyst, such as an alkali metal, a 
piperidinol compound having the formula XIV, with an 
ester having the formula: 

wherein R and n are as de?ned above and R15 is an alkyl 
group having from 1 to 4 carbon atoms, or with an acid 
having the formula: 

wherein R and n are as de?ned above. 
The catalyst of producing compounds of the formula 

II can be a neutral catalyst such as tetraalkyl titanate. 
In the process for producing compounds of the for~ 

mula II the reactants can also be fused, the mass is agi 
tated until reaction is complete and the reaction is 
stopped when the reaction is complete. The completion 
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of the reaction is determined for example by collecting, 
respectively, the alcohol or water produced in the reac 
tion, and stopping the reaction when the theoretical 
amount of water or alcohol has been removed. 
Compounds of formula II are also produced by react 

ing an ester having the formula: 

XV 
CH3 CH3 

wherein R, R’, R” and n are as de?ned above with a 
compound capable of reacting with the ester XV such 
as an alkylating or aralkylating agent or an aldehyde or 
ketone corresonding to the substituent Y and of intro 
ducing into it the group Y as de?ned above. 
Compounds having the formula IV as de?ned herein 

before are produced by reacting a compound having the 
formula: 

CH3 CH3 xvn 

H 

Y-N 

OH 

R” RIV 

wherein Y, R” and R1 V are as de?ned hereinbefore with 
an isocyanate having the formula: 

wherein R12 and q are as de?ned hereinbefore. The 
reaction can be effected in a solvent inert under the 
reaction conditions and in the presence of a strong base. 
The present invention still further provides a compo 

sition comprising an organic material and a stabilising 
amount of a compound having the formula I, II or IV as 
hereinbefore de?ned. , 
Compounds of formula I, II exceptionally IV, have 

been found to impart to polyole?nes an exeptionally 
high degree of stability towards deterioration normally 
induced by the effects of ultra-violet radiation or expo 
sure to heat. Moreover, this improved stability is 
achieved without affecting the colour properties of the 
treated polyole?ne. The stabilisers of the invention 
provide effective light and/or heat stabilisation, espe 
cially for low- and high-density polyethylene and poly 
propylene and polystyrene as well as polymers of bu 
tene-l, pentene-l, 3-methyl-butene-l, hexane-l, 4-metl1 
ylpentene-l, 4-methylhexene-l and 4,4-dimethylpen 
tene-l, and also co- and ter-polymers of ole?nes, partic 
ularly of ethylene or propylene. 
Other organic materials susceptible to degradiation 

by the effects of light and the properties of which are 
improved by the incorporation therein of a compound 
of formula I, II or IV, include natural and synthetic 
polymeric materials, for instance natural and synthetic 
rubbers, the latter including, for example, homo-, co 
and tar-polymers of acrylonitrile, butadiene and sty 
rene. 

Speci?c synthetic polymers include polyvinyl chlo 
ride, polyvinylidene chloride and vinyl chloride co 
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polymers polyvinyl acetate as well as condensation 
polymers derived from ether, ester (derived from car 
boxylic sulphonic or carbonic acids), amide or urethane 
groupings. These polymers can, for instance, form the 
basis of surface coating media such as paints and lac 
quers having an oil or resin, for instance an alkyd or 
polyamide resin base. 
The amount of the compound of formula I, II or IV, 

which is incorporated into the organic material in order 
to achieve maximal 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, II or IV, within the range of 
from 0.01% to 5% by weight, more preferably within 
the range of from 0.1% to 2% by weight based on the 
weight of untreated organic material. 
The compounds may be incorporated into the poly 

meric material by any of the known techniques for 
compounding additives with a polymer. For example, 
the compound and the polymer may be compounded in 
an internal mixer. Alternatively, the compound may be 
added as a solution or slurry in a 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 may be added to the polymer during the 
preparation of the latter, for instance at the latex stage 
of polymer production, to provide pre-stabilised poly 
mer material. 

Optionally, the composition of the invention may 
contain one or more further additives, especially those 
used in polymer formulations, such as antioxidants of 
the phenol or amine type, UV. absorbers and light 
protectants, phosphite stabilisers, peroxide decompos 
ers, polyamide stabilisers, basic co-stabilisers, polyvinyl 
chloride stabilisers, nucleation agents, plastic. LETS, lu» 
bricants, emulsi?ers, anti-static agents, flame-protect 
ants, pigments, carbon black, asbestos, glass ?bres, kao 
lin and talc. 
The present invention therefore includes binary, ter 

tiary and multi-component compositions containing the 
stabiliser of formula I, II or IV, together with one or 
more functional additives for polymers. 

Examples of suitable antioxidants are those of the 
hindered phenol type such as those selected from the 
following groups: 1. Phenolic compounds having the 
general formula 

wherein Q is 

OH 

R 

A] is -CR(COOR")2 
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COOR“ 

—C_(CHI)W_Q 

COOR" 5 

R is hydrogen or lower alkyl, 
R’ is lower alkyl, 
R" is alkyl group having from 6'24 carbon atoms w is 

an integer from 0 to 4. 
Illustrative examples of the compounds shown above 

are: 

di-n-octadecyl-a-(3,5—di-t-butyl-4¥hydroxy-benzyl)ma 
lonate 

di-n-octadecyl-a-(3-t-butyl-4-hydroxy-5-methylben 
zyl)malonate which is disclosed in the Netherlands 
Pat. No. 6,711,199, Feb. 19, 1968 

di-n-octadecyl-a,a’bis-(3-t-butyl-4-hydroxy-S-methyl 
benzyl)ma1onate which is disclosed in the Nether 
lands Pat. No. 6,803,498, Sept. 18, 1968. 
2. Phenolic compounds having the general formula 

15 

20 

Illustrative examples of the compounds shown above 
are: 

2,6-di-t-butyl-p-cresol 
2-methyl-4,6-di-t-butylphenol and the like 
2,é-di-Octadecyl-p-cresol 

3. Phenolic compounds having the formula 

25 

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) 
4,4'-butylidene-bis(2,6-di-t-butylphenol) 
4,4’-(2-butylidene)-bis(2-t-butyl-5-methylphenol) 
2,2'-methylene-bis[6-(2-t-methylcyclohexyl)]-4-methyl 

phenol 
2,2'-methylene-bis(3-t-butyl-5-ethylphenol) 
4,4’-methylene-bis(3,5-di-t-butylphenol) 
4,4’-methylene-bis(3-t-butyl-S-methylphenol) 
2,2'-methylene-bis(3-t-butyl-S-methylphenol) and the 

like. 
4. Phenolic compounds having the formula: 
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Illustrative examples of such compounds are: 
2,5-di-t-butylhydroquinone 
2,6-di-t-butylhydroquinone 
2,5-di-t-butyl-4-hydroxyanisole 

5. Phenolic compounds having the formula: 

50 

Illustrative examples of such compounds are: 
4,4’-thiobis-(2-t-butyl-S-methylphenol) 
4,4’-thiobis-(Z-t-butyl-6-methylphenol) 
2,2'-thi0bis-(6-t-butyl-4-methylphenol) 
4,4’-thiobis-(2-methyl-5-t-butylphenol) 

6. Phenolic compounds having the formula 

0 65 

Illustrative examples of such compounds are: 

38 
octadecyl-(3,5-dimethyl-4-hydroxybenzylthio)-acetate 
dodecyl-(3,5-di-t-butyl-4-hydroxybenzylthio)-propion 

ate 
7. Phenolic compounds having the formula 

T Q 

wherein T is hydrogen 
R or Q as de?ned above. 

Illustrative examples of such compounds are: 
l,1,3-tris(3,S-dimethyl-4-hydr0xyphenyl)-propane 
l,1,3-tris(5-t-butyl-4-hydroxy-2-methylphenyl)-butane 
1,1 ,5,5-tetrakis-(3'-t-butyl-4'-hyroxy-6’-methy1phenyl)~ 
n-pentane 
8. Phenolic compounds having the formula: 

CH3 CHZBl 

QCHz CHgBZ 

CH3 CH2B3 

wherein B‘, B2 and B3 are hydrogen, methyl or Q, pro 
vided that when Bl and B3 are Q then B2 is hydrogen or 
methyl and when B2 is Q then B1 and B3 are hydrogen 
or methyl. 

Illustrative examples of such compounds are: 
l,4-di(3,5-di-t-butyl-4-hydroxybenzl)-2,3,5,6-tetrameth 
ylbenzene 

l,3,5-tri(3,S-di-t-butyl-4-hyclroxybenzyl)—2,4,?-trimeth 
ylbenzene 
[8.] 9. Phenolic compounds having the formula 

N/ N 

k L 
N Z 

wherein Z is NI-IQ, —S-—D——or ——O—Q D is alkyl 
group having from 6-12 carbon atoms or —(CwH2-w. 

)—S—-R” 
Illustrative examples of such compounds are: 

2,4-bis-(o-octylthio)~6-(3,S-di-t-butyl-4-hydroxyaniline) 
1,3,5-triazine 

6-(4—hydroxy-3-methyl-5-t-butylanilino)-2,4-bis-(n 
octylthio)-1,3,5-triazine 

6-(4-hydroxy-3,S-dimethylanilino)-2,4-bis-(n-octylthio) 
1,3,5-triazine 

6-(4-hydroxy'3,S-di-t-butylanilino)-2,4-bis-(n-octylthi 
o)-l,3,5-triazine 

6-(4-hydroxy-3,5-di-t-butylanilino)-4-(4-hydroxy-3,5-di 
t-butylphenoxy)-2-(n-octylthio)1,3,5-triazine 

2,4-bis(4-hydroxy-3,5-di-t-butylanilino)-6-(n-octylthio) 
1,3,5-triazine 
The above phenolic triazine stabilizers are more fully 

described in US. Pat. No. 3,255,191. 10. Phenolic com 
pounds having the formula: 






































