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(57] ABSTRACT

New 1- and 4-substituted piperidines are stabilizers for
organic material. They are produced by reacting corre-
sponding 1-substituted piperidinols with acid chlorides
or corresponding 4-substituted piperidines with a com-
pound introducing into the 1-position a residue.
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1
PIPERIDINE DERIVATIVES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 5
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation of application Ser. No. 310,031
filed Nov. 28, 1972, now abandoned.

The present invention relates to new piperidine deriv-
atives, and in particular to new piperidine derivatives
substituted at the 1- and 4- positions and having value as
stabilisers for polymeric materials.

In German Patent Specification No. 1,929,928 there 15
are described compounds having the general formula:

10

20
H3C

H3C

25

wherein R’ and Ry’ 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: 30

CH; CH;

N—H 15

CHj; CHj;

n' is a whole number from 1 to 3 inclusive; and when n’
is 1, [R1} R;’ 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:

45

50

CH; CH;

NH

55
R R’
wherein Ry’ and Rz’ have their previous significance;
when n’ is 2, R7 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, [Ra] R3' s
a triacyl group, derived from an aliphatic, alicyclic,
aromatic or heterocyclic tricarboxylic acid, a tricar-

65

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 1- 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:

and their salts wherein n is 1, 2, 3 or 4; Ry 1s 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:

—-(CH;_),,,—(l:H-x[ or —clzn—xz

Rj R4
wherein mis 1, 2 or 3; Rsis hydrogen, methyl or phenyl
residue, X» is halogen, cyano,

—~—CH—CH;,
N\ /
O

—CORs5, —CO.0ORs5, —CO.5Rs, or —CONRsR¢ and
X is hydroxyl, halogen, cyano, —ORs,

Rs Rs
/7 /
—QOCRg, —OCRs5, —OCN , —OCN , —=CRs, —CORg,
I [ (SN I\ | Il
0O S O Rg S Rge O O
Rg Rg
/ /
—CSRs5, —CN or —CN
| N\ H \
O O Rg Rg

wherein Rs is an alkyl residue having from | 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 11 car-
bon atoms, an aryl residue having from 6 to 11 carbon
atoms or an aralkyl residue having 7 to 11, preferably 7
to 8 carbon atoms when Rs is joined to a nitrogen atom,
also hydrogen and R is preferably hydrogen or an alkyl
residue having from 1 to 4 carbon atoms, or Rsand Rg
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 R is an acyl group
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O
|
—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 § 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 R is a carbamoyl or thiocarbamoyl residue
having the formula:

R
"\
N—C =~
/0

Rg X3

wherein X3 is —0O— or —S—, Rg 1s hydrogen or an
alkyl residue having from 1 to 4 carbon atoms, and Rg s
hydrogen, an alkyl residue having from | 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; K> 1s 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 ¢
carbon atoms or preferably hydrogen; and when n i1s 1,
R3is a monovalent radical having the same significance
as R, or Rjrepresents 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 Rj3 is an ary! residue, a cycloalkyl group
having from 5 to 12 carbon atoms, or a residue having

the formula:
CH; CH;
1§
N—R'y
CH; CH;

wherein Ry’ is hydrogen or R’ has the same signifi-
cance as R:

When n is 2, R3is 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,

O O O
| .
-, —C—C(,

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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from a disulphonic acid, a phosphorus containing acid
or a boric acid.

When n is 3, R3is a trivalent residue and is an [are-
netriyl] alkanetriy! 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 nis 4, R3is 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 1s 2, 3 or 4, partial ethers, esters and

carbamoyloxy and thiocarbamoyloxy compounds
related to the fully-reacted compounds of formula
[.

When n i1s 1, Ry and/or R3 may be an alkyl residue
having from 1 to 20 carbon atoms, preferred 1 to 18,
examples of this substituent are methyl, ethyl, n-propyl,
n-butyl, sec-butyl, t-butyl, n-hexyl, n-octyl, 2-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 polyolefines sub-
strates, alkyl substitutents R; and/or R3 having from 5
to 20, especially 5 to 12 carbon atoms are preferred. A
sub-group of alkyl residues R 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, 10-undecenyl, and8-octadecenyl resi-
dues, however the preferred substituents in this group
are allyl and methallyl residues.

When the residues R and/or R3are alkynyl they may
be for example propargyl, but-1- and -2-ynyl, pent-1-
ynyl, hex-1-ynyl, oct-1-ynyl, dec-1-ynyl, dodec-1-ynyl],
tetradec-1-ynyl and octadec-1-ynyl. The preferred alky-
nyl substituents however are propargyl and methylpro-
pargyl.

When R and/or R3 is an aralkyl residue, suitable
examples are benzyl, B-phenethyl, a-methylbenzyl,
aa-dimethylbenzyl, a-naphthylmethyl and p-methyl-a-
methylbenzy! residues. Benzyl is preferred.

A further sub-group of R| and/or Rj substituents is
substituted alkyl derivatives having the formula:

—(CH1)y—CH—X| or —=CH—X,

| |
R4

R4
wherein m, R4, X and X; have their previous signifi-
cance, but wherein, however, Rsis preferably hydrogen
and m is preferably 1.

When X is an hydroxyl residue, examples of this
substituents R; and/or Rj are 2-hydroxyethyl, 2- and
3-hydroxypropyl, 3- and 4-hydroxybutyl, 4-hydroxy-
pentyl and 2-hydroxy-2-phenyl ethyl, preferably 2-
hydroxyethyl, 2-hydroxypropyl and 2-hydroxy-2-
phenylethyl.

When X, and/or X3 are halogen atoms, examples of
R and/or Rj include 2-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,  2-chloropropyl and  2-chloro-2-
phenylethyl.

When X; and/or X3 are cyano groups, R and/or R3
include cyanomethyl, 1- and 2- cyanobutyl, 4-cyano-
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pentyl, 2-cyano-2-phenylethyl groups, preferably a 2-
cyanoethyl group. - |
When X3 is a 1,2-epoxy group, R 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 X; is —ORs5, —OCORs, —OCSRs5, —O-
CONRgR5, —CSNRsRs, or when X; and/or X3z are
—CORs, —COOR35, —COSRs, —CONRgR5 and the
group Rs is alkyl, then the alkyl group preferably has
from 1 to 12, most preferred | to 2, carbon atoms; when
Rsis an alkenyl residue, then it preferably contains 2 to
4 carbons; when Rs is a cycloalkyl group it preferably
contains 6 carbon atoms; when Rs is an aryl residue it
preferably contains 6 or 7 carbons; and when Rs is an
aralykyl residue, it preferably has 7 or 8 carbon atoms.
Rs and Rg 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 R) and/or R3 within this sub-group ae
2-methoxyethyl, 2-ethoxyethyl, 2-propoxyethyl, 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, 2-n-pro-
pionoxyethyl, 2-benzoyloxy ethyl, 2-acetoxypropyl,
2-n-propionoxypropyl, 4-acetoxybutyl, 4-n-propionox-
ybutyl, 4-acetoxypentyl, 4-n-propionoxypentyl, 2-phe-
nyl-2-acetoxyethyl, 2-(methylcarbamoyloxy) ethyl, 2-
ethylcarbamoyloxy)ethyl, 2-(phenylcarbamoyloxy)
ethyl, 2-(methylcarbamoyloxy) propyl, 2-(ethylcar-
bamoyloxy) propyl, 2-phenyl-2-(carbamoyloxy) ethyl,
2-(allylthiocarbamoyloxy) ethyl, 2-phenyl-2-(methyl-
carbamoyloxy) ethyl, 2-phenyl-2-(phenylcar-
bamoyloxy) ethyl, methylcarbonylmethyl, 2-(methyl-
carbonyl) ethyl, 2-(ethyl-carbonyl!) ethyl, 2-(methylcar-
bonyl) propyl, and 2-(methylcarbonyl)-2-phenyl ethyl;
methoxycarbonyl methyl, 2-(ethoxycarbonyl) ethyl,
2-(methoxycarbonyl)-propyl, and = 2-(methoxycar-
bonyl)-2-phenylethyl, 2-(ethylthiocarbonyl) ethyl, 2-
(methylthiocarbonyl) propyl and 2-(methylthiocar-
bonyl)-2-phenylethyl; carbamoylmethyl, 2-car-
bamoylethyl, 2-methylcarbamoylethyl, 2-ethylcar-
bamoylethyl, dimethylcarbamoylmethyl, 2-diethylcar-
bamoylethyl, thiocarbamoylmethyl, 2-(thiocarbamoyl)
ethyl, 2-methylthiocarbamoylethyl, dimethylthiocar-
bamoylmethyl, 2-(phenylcarbamoyl) ethyl. |
When n is 1 and R; and/or Rj3 is an acyl group
—COR7 wherein R7 is an unsubstituted aliphatic or
substituted aliphatic residue having from 1 to 20, prefer-
ably 1 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-hexadecyli, n-hep-
tadecyl and eicosyl, chloroethyl, chlorohexyl, methyl-
thioethyl, ethylthioethyl, octylthioethyl, or dodecylthi-
oethyl 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 R7have from 2 to 20, preferably
2 to 6, carbon atoms such as a propargyl group; cycloal-
iphatic residues R7have 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, 8-phenylethyl, diphenylmethyl
or styryl residue; unsubstituted aromatic residues Ry
have from 6 to 14, preferably 6 to 10, carbon atoms such
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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 Ry may be a furan or thiophene resi-
due. Examples of compounds wherein Rjand/or R3are
unsaturated acyl groups are preferred those wherein
only one of Ry 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, 2-ethylhexanoyl, 2,2,4-trimethylpentanoyl, n-
decanoyl, n-dodecanoyl, n-tetradecanoyl, n-hexadecan-
oyl, n-octadecanoyl, n-eicosoyl, acryloyl, a-metha-
crylol, crotonoyl, undec-10-enoyl, octadec-9-enoyl,
B-methylthiopropionyl, methylthiocacetyl, 8-octylthio-
propionyl, B-dodecylthiopropionyl, cyclopentanoyl,
cyclohexanoyl, benzoyl, a- and 8-naphthoyl cyclopen-
tylacetyl, cyclohexylacetyl, phenylacetyl, 8-phenylpro-
pionyl, diphenyloctyl, B-phenylacryloyl, o-, m- and
p-toluoyl, o-, m- or p-methoxybenzoyl and o-, m- and
p-chlorobenzoyl, 2-furoyl and 2-picolinoyl.

When nis 1, Rjand/or R3may also be a carbamoyl or
thiocarbamoyl residue having the formuia:

Re

N\
N—C—
/

|
Ry X3

wherein X3 is —O-— or —S—, R3 15 hydrogen or an
alkyl residue having from 1 to 4 carbon atoms and Rg1s
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] ary/,
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-methylcyclohexylcarbamoyil,
N-cyclododecylcarbamoyl, N-(1- and 2-perhydronaph-
thyl)-carbamoyl, N-adamantylcarbamoyl, N-cyclopen-
tylmethylcarbamoyl, N-benzylcarbamoyl N-(8-phene-
thyl)carbamoyl, N-(1- and 2-naphthylmethyl) carbam-
oyl, N-phenylcarbamoyl, N-(o-, m- and p-tolyl)carbam-
oyl, N«(2,4- and 2,6-xylyl)carbamoy!, N-(a-and B-naph-
thyl)carbamoyl, 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-isobutylcarbamoy! resi-
dues as well as the corresponding thiocarbamoyl resi-
dues.

When R is an alkyl residue it is for example methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl,
preferably methyl, as alkenyl residue R3 1s for example
allyl, methallyl, 3-hexenyl, 4-octenyl, 6-decenyl, 10-
undecenyl or 8-octadecenyl, peferably allyl or methal-
lyl and as alkynyl residue for example propargyl, but-1-
and -2-ynyl, penta-1-ynyl, hex-1-ynyl, oct-1-ynyl, dec-1-
ynyl, dodec-1-ynyl, tetradec-1-ynyl and octadec-1 -ynyl,
preferably propargyl, R2 as cycloalkyl is for example
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cyclopentyl, cyclohexyl, cyclooctyl, cyclododecyl,
preferably cyclohexyl as aryl residue R 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 s |

R3may be the same as Ry. If R31s alkyl it is preferably
an alkyl group having from 3 to 18 carbon atoms.

When Rj 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 s 2

R;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 l,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 s 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 R is aralkylene it may be for example a,a-p-
xylylene. |

Diacyl residues Rj include those derived from an
aliphatic, aromatic or heterocychc 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, 1,20-docosanedi-
oic acid and N-methyliminodiacetic acid. Examples of
aromatic diacyl residues are those derived from
phthalic, isophthalic and terephthalic acids, each op-
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. -'

R 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 bu-
tan-1,4-dicarbamoyl or hexan-1,6-dicarbamoyl or such

{

13

acid such as o-phosphorous, o-phosphoric or o-boric
acid, or oxyacids, for example, benzene-1,3,5-trisul-
phonic acid.

" Whenniséd

R 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 Specification No. 1080335, 1,2,4,5,-ben-
zene tetracarboxylic acid or from o-silicic acid.

R; preferably represents an acyl or an N- substituted
carbamoyl, an alkylene group, a substituted alkylene or
an aralkyl group.

R, 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=1

20 4-Methoxy-1,2,2,6,6-pentamethylpiperidine

4-n-Butoxy-1,2,2,6,6-pentamethylpiperidine
4-n-Dodecyloxy-1,2,2,6,6-pentamethylpiperidine
4-n-Octadecyloxy-1,2,2,6,6-pentamethylpiperidine
4-(2'-Cyanoethoxy)-1,2,2,6,6-pentamethylpiperidine

25 4-(2'-Hydroxyethoxy)-1,2,2,6,6,-pentamethylpiperidine

30
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" as a divalent [aryl]} arylene dicarbamoy! 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 Falkyl} alkyl-
ene dithicarbamoyl residue for example the divalent
residue of butan- 1,4-dithiocarbamoy! or hexan-1,6-dithi-
ocarbamoy] or such as an divalent [aryl] arylene dithi-
ocarbamoyl residue sue as the divalent residue of
[phenyl} phenylene-1,4-dithiocarbamoyl.

When n ts 3

R; 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

55
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1-n-Pmpy]—4~methmy-2,2,6,ﬁ-tetramethylpiperidine
1-n-Propyl-4-n-dodecyloxy-2,2,6,6,-tetramethy1piperi—
dine
] -n-Propyl-4-n-0ctaclecyloxy-2,2,6,6—tetramethylpiperi-
dine
1-sec-Butyl-4-n-dodecyloxy-2,2,6,6-tetramethylpiperi-
dine
1-n-Octyl-4-methoxy-2,2,6,6-tetramethylpiperidine
1-n-Dodecyl-4-n-dodecyloxy-2,2,6,6-tetramethylpiper-
dine
1-n-Octadecyl-4-methoxy-2,2,6,6-tetramethylpipertdine
1-n-Octadecyl-4-n-octadecyloxy-2,2,6,6-tetramethyl-
piperidine
1-n-Eicosyl-4-methoxy-2,2,6,6-tetramethylpiperidine
1-Allyl.-4-methoxy,2,2,6,6-tetramethylpiperidine
1-Allyl-4-allyloxy-2,2,6,6-tetramethylpiperidine
I-(1’-Undec-10"-en y1)-4-n-butoxy-2,2,6,6-tetramethyl-
piperidine ﬂ |
1-(1'-Undec-10"-enyl)-4-(1-undec-10"-enylox y)-2,2,6,6-
tetramethylpiperidine
1-Oleyl-4-methoxy-2,2,6,6-tetramethylpipernidine

'1-Oleyl-4-oleyloxy-2,2,6,6-tetramethylpiperidine

I-Propargyl-4-ethoxy-2,2,6,6-tetrameth ylpiperidine

1 -Pmpargyl--4-pmpargy]oxy-2,2,6,6-tetramethylpiperi-
dine

1-Benzyl-4-n-d0decyloxy-2,2,6,6-tetramethylpiperidine

1-Benzyl-4-allyloxy-2,2,6,6-tetramethylpiperidine

l-Benzy1-4-pr0pargylexy-2,2,6,6-tetramethylpip-eridine

I-Benzyl-4-benzyloxy-2,2,6,6-tetramethylpipenidine

1-(2'-H ydroxyﬂhy!)-él-methcxy-l2,6,6—tetramethyl-

~ piperidine :

1-.(2'-Hydroxypropyl}-4-allyloxy-2,2,ﬁ,6-tetramethyl-
piperidine

| 1-(2_'—Hydfoxyethyl)—rl-prc)pargyloxy-Z,2,6,6-tetrame-

thylpiperidine
1-(_2_’—Hydroxypropyl)-f-‘l-benzylc}xy-2,2,6,6-tetrameth}'l—
piperidine

' ]~(2’*Hydroxyéthyl)-4-(2’-hydrmyethmy)-E,2,6,6—tet~

ramethylpiperidine
1-(2'-Hydroxypropyl)-4-(2'-hydroxypmpmy)-z,2,6,6—
tetramethylpiperidine

~ 1-(2’-Hydroxy-2'-phenylethyl)-4-n-butoxy-2,2,6,6-tet-

ramethylpiperidine
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]-(2'-Hydroxy-z'-phenylethyl)—4—(2'-hydmxy-Z'-
phenylethoxy)-2,2,6,6-tetramethylpiperidine
1-(2'-Chlomethyl)—4—n-docecylcxy-2,2,6,6-methyl-

piperidine |
1-(2'-Chloropropyl) -4-benzyloxy-2,2,6,6-tetramethyl-
piperidine |
1-(2’-Bromoethyl)-4-(2’-bromoethoxy- 2.2,6,6-tetrame-
thylpiperidine

1-(2’-Chloro-2'-phenylethyl)-4-n-octyloxy-2,2,6,6-tet-
ramethylpiperidine

1-(2’-Cyanoeth yl)—4—phenoxy-2,2,6,6-tetramethylpiperi-
dine -

1-(2-Cyanoeth y1)-4-benzyloxy-2,2,6,6-tetramethyl-
piperidine

1-(2’-Cyanoethyl)-4-(2’-cyanoethoxy)-2,2,6,6-tetrame-
thylpiperidine

] -(2"-Cyanopmpyl)—4-meth0xy—2,2,6,6-tetramethyl-
piperidine

1(2,3'- [epoxypropyl)) Epoxypropyl)-4-n-butoxy-
2.2.6,6-tetramethylpiperidine

1-(2,3'-[epoxypropyl)] Epoxypropyl)-4-benzyloxy-
2,2.6,6-tetramethylpiperidine

1(2',3'- Lepoxypropyl)} Epoxypropyl)-4-(2',3'-epoxy-
propoxy)-2,2,6,6-tetramethylpiperidine

1-(2'- [ methoxyethyl)] Methoxyeth yl)-4-ethoxy-2,2,0,6-
tetramethylpiperidine

1-(2’- [methoxyethyl) ] MethoxyethyD-4-(2'-methoxye-
thoxy)—Z,2,6,6—tetramethylpiperidine

1-(2’- [ethoxypropyl)} Ethoxypropyl)-4-allyloxy-2,2,6,6-
tetramethylpiperidine

1-(2’- [ethoxy] Ethoxy-2'-phenylethyl)-4-benzyloxy-
2.2.6,6-tetramethylpiperidine

1-(2’-FLacetoxyethyl)YAcetoxyeth yl)-4-n-butoxy-2,2,6,6-
tetramethylpiperidine

1-(2’- [ benzoyloxyethyl)} Benzoyloxyethyl)-4-(2'-ben-
zoyloxyethoxy)-2,2,6,6-tetramethylpiperidine

1-(2'- [ propionoxypropyl) } Propionoxypropyl)-4-

~ allyloxy-2,2,6,6-tetramethylpipendine

1-[2'- [ (methylcarbamoyloxy) J (Meth ylcarbamoyloxy)e-
thyl]-4-benzyloxy-2,2,6,6-tetramethylpiperidine

1-[2’- [(methylcarbamoyloxy) J(Meth vicarbamoyloxy)e-
thyl]-4-[2'-(methylcarbamoyloxy)ethyoxy]-2,2,6,6-
tetramethylpiperidine

1-[2'-(Phenylcarbamoyloxy)ethyl]—4-[2’-cyan0ethoxy]-
2,2,6,6-tetramethylpiperidine

1-[2'- [ (ethylthiocarbamoyloxy) 1 (Ethylthiocar-
bamoyloxy)ethyl]-4-[2’-(ethylthiocarbamoyloxy)e-
thoxy]-Z,2,6,6—tetramethylpiperidine

l -MethyIcarbonyImethyl-4-methoxy-2,2,6, 6-tetrame-
thylpiperidine

1-[[ (methylcarbonyl)](Meth yicarbonyhethyl]-4-n-
octyloxy-2,2,6,6-tetramethylpiperidine

1-Methylcarbonylmethyl-4-meth ylcarbonylmethoxy-
2,2.6,6-tetramethylpiperidine

1-(2'- [ methoxycarbonylethyl)] Methoxycarbon ylethyl)-
4—(2’-methoxycarbonylethoxy)—2,2,6,6-—tetramethyl-
pipendine

1-(2'- [ methoxycarbonylethyl)] Methoxycarbon ylethyl)-
4-ethoxy-2,2,6,6-tetramethylpiperidine

1-[2’- [ (ethoxycarbonyl) J(Ethoxycarbon plethyl]-4-(2'-
hydroxyethmy)-Z,l,6,6-tetramethylpiperidine

1-[2'- [ (thioethoxycarbonyl) 1(7Th ioethoxycarbonyl)e-
thyl]-4-methoxy—2,2,6,6-tetramethylpiperidine

1-Carbamolymethyl-4-benzyloxy-2,2,6,6-tetra methyl-
piperidine

l-(2'-Carbamoylethy1-4-dodecoxy-2,2,6,6—tetramethyl-
piperidine

S

10

15

20

23

30

35

45

50

33

65

10

1-[2’-(Methylcarbamoyl)ethyl]-4-[2’-methylcar-

bamoylethoxy]-2,2,6,6-tetramethylpiperidine
1-[2'-(Diethylcarbamoyl)ethyl]-4-methoxy-2,2,6,6-tet-
ramethylpiperidine
I-Thiocarbamoylmethyl-4-allyloxy-2,2,6,6-tetramethyl-
piperidine | .
1-(Dimethylthiocarbamoyl)methyl-4-benzyloxy-2,2,6,6-
tetramethylpiperidine
1-Acetyl-4-benzyloxy-2,2,6,6-tetramethylpiperidine
1-Lauroyl-4-(2'-hydroxyethoxy)-2,2,6,6-tetramethyl-
piperidine
1-Stearoyl-4-methoxy-2,2,6,6-tetramethylpiperidine
1-Benzoyl-4-n-butoxy-2,2,6,6-tetramethylpiperidine
1-Carbamoyl-4-n-octadecyloxy-2,2,6,6-tetramethyl-
piperidine
1 -Methylcarbamcyl-4-benzyloxy~2,2,6,6—tetramethyl-
piperidine
1-Phenylcarbamoyl-4-(2’-hydroxyethoxy)-2,2,6,6-tet-
ramethylpiperidine
1-Phenylthiocarbamoyl-4-(cyclohexyloxy)-2,2,6,6-tet-
- ramethylpiperidine
1-Dimethylcarbamoyl~4-methoxy-2,2,6,6-tetramethyl-
piperidine
1-Methylthiocarbamoyl-4-n-octyloxy-2,2,6,6-tetrame-
thylpiperidine
1-Phenylthiocarbamoyl-4-methoxy-2,2,6,6—tetramethyl—
piperidine
1,2,2,6,6-Pentamethylpiperidinyl-4-formate
1,2,2,6,6-Pentamethylpiperidinyl-4-acetate
1,2,2,6,6-Pentamethylpiperidinyl-4-isobutyrate
1,2.2,6,6-Pentamethylpiperidinyl-4-n-octanoate
1,2,2,6,6-Pentamethylpiperidinyl-4-pivalate
1,2,2,6,6-Pentamethylpiperidinyl-4-stearate
1,2,2,6,6-Pentamethylpiperidinyl-4-eicosanoate
1.2,2,6,6-Pentamethylpiperidinyl-4-(2-ethylhexanoate)
1,2.2,6,6-Pentamethylpiperidinyl-4acrylate
1,2,2,6,6-Pentamethylpiperidinyl-4-oleate
1,2,2,6,6—Pentamethylpiperidinyl-4-cyclohexanecar—
boxylate
1,2,2,6,6-Pentamethylpiperidinyl-4-adamantane- 1-car-
boxylate
1,2,2,6,6-Pentamethylpiperidinyl-4-benzoate
1,2,2,6,6-Pentamethylpiperidinyl-4-p-toluate
1,2,2,6,6-Pentamethylpiperidinyl-4-p-t-butylbenzoate
1,2.2,6,6-Pentamethylpiperidinyl-4-p-methoxybenzoate
1,2,2,6,6-Pentamethylpiperidinyl-4-o-chloro-benzoate
1,2,2,6,6,-Pentameth ylpiperidinyl-4--p-chloro-ben zoate
1,2,2,6,6,-Pentamethylpiperidinyl-4a-naphthoate
1,2,2,6,6,-Pentamethylpiperidinyl-4-phenylacetate
1,2.2.6,6,-Pentamethylpiperidinyl-4-(1 '-napthylacetate)
1,2,2,6,6,-Pentameth ylpiperidinyl-4-cinnamate
1,2,2,6,6-Pentamethylpiperidinyl-4-diphenylacetate
1,2,2,6,6-Pentamethylpiperidiny] -4-n-dodecylthioace-
tate
1,2,2,6,6-Pentamethylpiperidin yl-4-(furan-2'-carboxy-
late)
1,2,2,6,6-Pentamethylpiperidinyl-dimethyl trimesate
1-n-Propyl-2,2,6,6-tetramethylpiperidinyl-acetate
1-n-Propyl-2,2,6,6-tetramethylpiperidinyl-4-octanoate
{-n-Propyl-2,2,6,6-tet ramethylpiperidinyl-4-sterate
1-n-Octyl-2,2,6,6-tetramethylpiperidinyl-4-benzoate
1-n-Dodecyl-2,2,6,6-tetramethylpiperidinyl-4-n-octano-
ate
1-n-Dodecyl-2,2,6,6-tetramethylpiperidinyi-4-p-
chlorobenzoate
1-n-Octadecyl-2,2,6,6-tetramethylpiperidinyl-4-benzo-
ate
1-Allyl-2,2,6,6-tetramethylpiperidinyl-4-n-octanoate
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1-Allyl-2,2,6,6-tetramethylpiperidinyl-4-cyclohex-
anecarboxylate
1-Allyl-2,2,6,6-tetramethylpiperidinyl-4-benzoate
1-a-Methallyl-2,2,6,6-tetramethylipiperidinyl-4-acetate
1-Oleyl-2,2,6,6-tetramethylpiperidinyl-4-cyclohex- 5
anecarboxylate
1-Propargyl-2,2,6,6-tetramethylpiperidinyl-4-p-methox-
ybenzoate
1-Benzyl-2,2,6,6-tetramethylpiperidinyl-4-n-octanoate
1-Benzyl-2,2,6,6-tetramethylpiperidinyl-4-(2'-ethylhex- 10
anoate)
1-Benzyl-2,2,6,6-tetramethylpiperidinyl-4stearate
1-Benzyl-2,2,6,6-tetramethylpiperidinol-4-benzoate
1-(2'-Hydroxyethyl)-2,2,6,6-tetramethylpipendinyl-
4-acetate 15
1-(2’'-Hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-
laurate
1-(2’-Hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-
stearate
1-(2’-Hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4- 20
benzoate
1-(2’-Hydroxypropyl)-2,2,6,6-tetramethylpiperidinyl-4-
oleate
1-(2’-Hydroxy-2'-phenylethyl)-2,2,6,6-tetramethyl-
piperidinyl-4-phenylacetate 25
1-(2'-Chloroethyl)-2,2,6,6-tetramethylpiperidinyl-4-n-
octanoate
1-(2’-Bromopropyl)-2,2,6,6-tetramethylpiperidinyl-4-
cyclohexane-carboxylate
1-(2’-Chloro-2'-phenylethyl)-2,2,6,6-tetramethyl- 30
piperidinyl-4-p-methoxybenzoate
1-(2° -Cyanoethyl)-2,2,6,6-tetramethylpiperidinyl-4-
benzoate
1-(2’-[cycanopropyl) ] Cyanopropy!-2,2,6,6-tetrame-
thylpiperidinyl-4-p-chlorobenzoate 35
1-(2',3' -[epoxypropyl) } Epoxypropyl)-2,2,6,6-tetrame-
thylpiperidinyl-4-acetate
1-(2’-Fethoxypropyl) } Ethoxypropyl)-2,2,6,6-tetrame-
thylpiperidinyl-4-(2’-ethylhexanoate)
1-(2'-[ethoxy)Ethoxy-2'-phenylethyl)-2,2,6,6-tetrame- 40
thylpiperidinyl-4-diphenylacetate
1-(2'-[acetoxyethyl) } Acetoxyethy!)-2,2,6,6-tetrame-
thylpiperidinyl-4-laurate
1-[2’- [ (methylcarbamoyloxy) ) (Methylcarbamoyioxy)e-
thyll-2,2,6,6-tetramethylpiperidinyl-4-benzoate 45
1-[2'- [(phenylcarbamoyloxy) }{Phenylcarbamoyloxy)e-
thyl]-2,2,6,6-tetramethylpiperidinyl-4-1sobutyrate
1-{2’- [ (ethylthiocrbamoyloxy) J(Ethylthiocarbamoylox-
yiethyl)-2,2,6,6-tetramethylpiperidnyl-4-pivalate
I-Methylcarbonylmethyl-2,2,6,6-tetramethylpiperidi- 50
nyl-4-phenylacetate
1-[2'- [(methylcarbonyl) ]} (Methylcarbonyl)ethyl]-
2,2,6,6-tetramethylpiperidinyl-4-acetate
1-Ethoxycarbonylmethyl-2,2,6,6-tetramethylpiperidi-
nyl-4-p-methoxybenzoate 55
1-[2'-(Methoxycarbonyl)ethyl)-2,2,6,6-tetramethyl-
piperidinyl-4-p-toluate
1-Carbamoylmethyl-2,2,6,6-tetramethylpipenridinyl-4-p-
methoxybenzoate
1-(2’-Carbamoylethyl)-2,2,6,6-tetramethylpiperidinyl-4- 60
stearate |
1-[2'- [ (methylcarbamoyl) ) (Methylcarbamoyl)ethyl]-
2,2,6,6-tetramethylpiperidinyl-4-octanoate
1-(Dimethylthiocarbamoyl)methyl-2,2,6,6-tetramethyl-
piperidinyl-4-isobutyrate 65
1-Acetyl-2,2,6,6-tetramethylpiperidinyl-4-acetate
1-Acetyl-2,2,6,6-tetramethylpiperidinyl-4-(2'-ethylhex-
anoate)

12

1-Acetyl-2,2,6,6-tetramethylpiperidinyl-4-stearate

1-Isobutyryl-2,2,6,6-tetramethylpiperidinyl-4-n-octano-
ate

1-Lauroyl-2,2,6,6-tetramethylpiperidinyl-4-eicosanoate

1-Stearoyl-2,2,6,6-tetramethylpiperidinyl-4-acetate

1-Benzoyl-2,2,6,6-tetramethylpiperidinyl-4-benzoate

1-Carbamoyl-2,2,6,6-tetramethylpiperidinyl-4-(1’'-
napthylacetate) |

1-Methylcarbamoyl-2,2,6,6-tetramethylpiperidinyl-4-n-
octanoate |

1-Phenylcarbamoyl-2,2,6,6-tetramethylpiperidinyl-4-
phenylacetate

1-Dimethylcarbamoyl-2,2,6,6-tetramethylpiperidinyl-4-
laurate

1-Phenylthiocarbamoyl-2,2,6,6-tetramethylpiperidinyl-
4p-t-butylbenzoate

4-[ carbamoyloxy} Carbamoyloxy-1,2,2,6,6-pentame-
thylpiperidine

4-[ methylcarbamoyloxy ) Methylcarbamoyloxy-
1,2,2,6,6-pentamethylpipendine

4-[ dimethylcarbamoyloxy ] Dimethylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4-[isopropylcarbamoyloxy ] Isopropylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4-t- [ butylcarbamoyloxy } Butylcarbamoyloxy-1,2,2,6,6-
pentamethylpiperidine

4-n-[hexylcarbamovloxy ) Hexylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4-[2'-[ethylhexylcarbamoyloxy]]} Ethylhexylcar-
bamoyloxy]-1,2,2,6,6-pentamethylpiperidine

4-n- [ dodecylcarbamoyloxy } Dodecylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4-n- [ octadecylcarbamoxyloxy ] Octadecylcar-
bamoyloxy-1,2,2,6,6-pentamethylpiperidine

4- [allylcarbamoyloxy}Allylcarbamoyloxy-1,2,2,6,6-
pentamethylpiperidine

4-[ oleylcarbamoyloxy } Oleylcarbamoyloxy-1,2,2,6,6-
pentamethylpiperidine

4-[ cyclohexylcarbamoyloxy ) Cyclohexylcarbamoyloxy-
1,2,2,6,6-pentamethylpipenidine

4-[3'- [ methylcyclohexylcarbamoyloxy J Methylcy-
clohexylcarbamoyloxy]-1,2,2,6,6-pentamethylpiperi-
dine

4-[4'-t- [ butylcyclohexylcarbamoyloxy ] Butylcyclohex-
ylcarbamoyloxy]-1,2,2,6,6,-pentamethylpiperidine

4-[ cyclohexylmethylcarbamoyloxy ] Cyclohexyime-
thylcarbamoyloxy-1,2,2,6,6-pentamethylpiperdine

4-[benzylcarbamoyloxy] Benzylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4- [ phenylcarbamoyloxy } Phenylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4- [ phenylthiocarbamoyloxy ] Phenyithiocarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine

4-m- [ tolylcarbamoyloxy } Tolylcarbamoyloxy-1,2,2,6,6-
pentamethylpiperidine

4-p- [ tolylcarbamoyloxy} Tolycarbamoyloxy-1,2,2,6,6-
pentamethylpiperidine

4-p- [chlorophenylcarbamoyloxy ] Chlorophenyicar-
bamoyloxy-1,2,2,6,6-pentamethylpiperidine

4-p-t-[butylphenylcarbamoyloxy ] Butylphenylcar-
bamoyloxy-1,2,2,6,6-pentamethylpiperidine

4-a- [ naphthylcarbamoyloxy] Naphthylcarbamoyloxy-
1,2,2,6,6-pentamethyipiperidine

4- [ cyclohexylcarbamoyloxy] Cyclohexylcarbamoyloxy-
I-ethyl-2,2,6,6-tetramethylpiperidine

4- T methylcarbamoyloxy ] Methylcarbamoyloxy-1-n-
propyl-2,2,6,6-tetramethylpiperidine
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4- [ methylcarbamoyloxy J Methylcarbamoyloxy-1-sec-

butyl-2,2,6,6-tetramethylpiperidine
4-n- [octadecylcarbamoyloxy ) Octadecylcarbamoyloxy-
1-n-butyl-2,2,6,6-tetramethylpiperidine
4-Methylcarbamoyloxy-1-n-ocytyl-2,2,6,6-tetramethyl- 3
piperidine
4-methylcarbamoyloxy-1-n-octadecyl-2,2,6,6-tetrame-
thylpiperidine
4-phenylcarbamoyloxy-1-allyl-2,2,6,6-tetramethyl-

piperidine 10
4-p-tolylcarbamoyloxy-1-oleyl-2,2,6,6-tetramethyl-
piperidine
4-methylcarbamoyloxy-l-propargyl 2,2,6,6-tetrame-
thylpiperidine s

4-phenylcarbamoyloxy-1-benzyl-2,2,6,6-tetramethyl-
piperidine
4-methylcarbamoyloxy-1-(2’-hydroxyethyl)-2,2,6,6-tet-
ramethyipiperidine
4-cyclohexylcarbamoyloxy-1-(2’-chloropropyl)-2,2,6,6-
tetramethylpiperidine 2
4-phenylcarbamoyloxy-1-(2’-hydroxy-2’'-phenylethyl)-
2,2,6,6-tetramethylpiperidine
4-methylcarbamoyloxy-1-(2',3'-epoxypropyl)-2,2,6,6-
tetramethylpiperidine
4-carbamoyloxy-1-(2'-methoxyethyl)-2,2,6,6-tetrame-
thylpiperidine
4-dimethylcarbamoyloxy-1-(2'-acetoxyethyl)-2,2,6,6-
tetramethylpiperidine
4-n-hexylcarbamoyloxy-1-[2’-(methylcarbamoylox-
y)ethyl-2,2,6,6-tetramethylpiperidine
4-methylcarbamoyloxy-1-methylcarbonylmethyl-
2,2,6,6-tetramethylpiperidine
4- [phenylcarbamoyl] phenylcarbamoyloxy-1-(2'-
methylcarbonylethyl)-2,2,6,6-tetramethylpipendine
4-benzylcarbamoyloxy-1-carbamoylmethyl-2,2,6,6-tet-
ramethylpiperidine
4-n-dodecylcarbamoyloxy-1-(2°-carbamoylethyl)- -
2,2,6,6-tetramethylpipendine
4-methylcarbamoyloxy-1-(2'-thiocarbamoylethyl)-
2,2,6,6-tetramethylpiperidine
4-methylcrbamoyloxy--
-phenylcarbamoyloxy-acetyl-2,2,6,6-tetramethyl-
piperidine
4-phenylcarbamoyloxy-1-stearoyl-2,2,6,6- tetramethyl—
piperidine
4-methylthiocarbamoyloxy-1-lauroyl-2,2,6,6-tetrame-
thylpiperidine
4-[2' -ethylhexylcarbamoyl]-1-benzoyl-2,2,6,6—tetrame—
thylpiperidine
4-carbamoyloxy-1-carbamoyl-2,2,6,6-tetramethyl-
piperidine
4-methylcarbamoyloxy-1-methylcarbamoyl-2,2,6,6-tet-
ramethylpiperidine
4-phenylcarbamoyloxy-1-phenylcarbamoyl-2,2,6,6-tet-
ramethylpiperidine
4-methylthiocarbamoyloxy-1 -methylthmcarbamoy -
2,2,6,6-tetramethylpiperidine
4-phenythiocarbamoyloxy-1-phenylthiocarbamoyl-
2,2,6,6-tetramethylpiperidine
4-dimethylcarbamoyloxy-1-dimethylcarbamoyl-2,2,6,6-
tetramethylpiperidine
4-stearyloxy-1,2,2,4,6,6-hexamethylpiperidine
4-phenyl-1,2,2,6,6-pentamethyl-piperidinyl-4-n-octano-
ate

25

30

35

45

33

63

Examples where n=2
1,2-Bis(1',2',2°,6',6’-pentamethyl-4’-piperidyloxy)ethane
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1,4-Bis(1’-n-propyl-2',2',6",6'-tetramethyl-4'-
piperidyloxy) butene

1,6-Bis(1'-n-octadecyl-2',2’,6',6'-tetramethyl-4'-piper-
dinyloxy)hexane

1,4-Bis(1’-allyl-2",2",6 6’-tetramethyl—4'-p1per1dyloxy)
cyclohexane

1,4-Bis(1 '-pr()pargyl-z',2',6',6'-tetramethyl-4-
piperidyloxy) but-2-ene

a,a-Bis(1-benzyl-2,2,6,6-tetramethyl-4-piperidyloxy)p-
xylene

1,3-Bis[1’-(2”-hydroxyethyl)-2',2’,6',6 -tetramethyl-4'-
piperidyloxy]benzene

1,2-Bis[1'-(2""-cyanoethyl)-2',2',6',6'-tetramethyl-4’-
piperidyloxyjethane

1,4-Bis(1’-acetyl-2',2’,6',6’-tetramethyl-4’-piperidyloxy)
but-2-yne

4,4-Bis(1”-methylcarbamoyl-2",2",6",6"-tetramethyl-
4"-piperidyloxy)diphenylmethane

Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)carbonate

0 Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)oxalate

Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)malonate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)adipate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)sebacate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)fumarate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)isophthalate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)cyclohexane
1’,4’-dicarboxylate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)thiodipropion-
ate
Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)methyltrime-
sate
Bis(1-n-propyl-2,2,6,6- tetramethyl-fl—p}perldmyl)adl-
pate
Bis{1-secbutyl-2,2,6,6-tetramethyl-4-piperidinyl)succi-
nate
Bis(1-n-octyli-2,2,6,6-tetramethyl-4-piperidinyl)sebacate
Bis(1-n-dodecyl-2,2,6,6-tetramethyl-4-piperidinyl)adi-
pate
Bis(1-n-octadecyl-2,2,6,6-tetramethyl-4-piperidinyl)-
sebacate

- Bis(1-allyl-2,2,6,6-tetramethyl-4-piperidinyl)adipate

Bis(1-allyl-2,2,6,6-tetramethyl-4-piperidinyl)thiophene-
2',5"-dicarboxylate
Bis(1-oleyl-2,2,6,6-tetramethyl-4-piperidinyl)thiodipro-
pionate
Bis(1-propargyl-2,2,6,6-tetramethyl-4-piperidinyl)seba-
cate
Bis(1-benzyl-2,2,6,6-tetramethyl-4-piperdinyl(sebacate
Bis[1-(2'-hydroxyethyl)-2,2,6,6-tetramethyl-4-
piperidinyl]adipate
Bis| 1-(2’-chloropropyl)-2,2,6,6-tetramethyl-4-
piperidinyl}succinate
Bis[1-(2'-cyanoethyl)-2,2,6,6-tetramethyl-4-piperidinyl]-
sebacate
Bis[1-(2',3"-epoxypropyl)-2,2,6,6-tetramethyl-4-
piperidinyljazelate
Bis[1-(2’-methoxyethyl)-2,2,6,6-tetramethyl-4-piperidi-
nyl] pimelate
Bis{1-(2’-acetoxyethyl)-2,2,6,6- tetramethyl-4—p1pendl-
nyl] glutarate
Bis[1-(2’-methylcarbamoyloxyethyl)-2,2,6,6-tetrameth-
yl-4-piperidinylJmalonate
Bis[ |-(methylcarbonylmethyl)-2,2,6,6-tetramethyl-4-
piperidinyl]terephthalate
Bis|[1-carbamoylmethyl-2,2,6,6-tetramethyl-4-piperidi-
nyl} cyclohexane-1’,4’-dicarboxylate
Bis[1-(methylcarbamoylethyl)-2,2,6,6-tetramethy!-4-
piperidinyl]thiodipropionate
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Bis[1-acetyl-2,2,6,6-tetramethyl-4-piperidinyl]sebacate

Bis| 1-stearoyl!-2,2,6,6-tetramethyl-4-piperidinyl]succi-
nate

Bis[1-Benzoyl-2,2,6,6-tetramethyl-4-piperidinyl]dode-
candioate

Bis[1-methylcarbamoyl-2,2,6,6-tetramethylpiperidinyl-
ladipate

Bis[1-phenylthiocarbamoyl-2,2,6,6-tetramethyl-
piperidinyl]isophthalate

Fethane] Ethane-1',2'-bis[1,2,2,6,6-pentamethylpiper-

dine]

[hexane] Hexane-1',6'-bis[4-carbamoyloxy-1,2,2,6,6-
pentamethylpiperidine]

2’4’ 4'[ -trimethylhexane] - Trimethylhexane-1',6'-
bis[4-carbamoyloxy-1,2,2,6,6-pentamethylpiperidine]

[ cyclohexane] Cyclohexane-1',3'-bis[4-carbamoyloxy-
1,2,2,6,6-pentamethylpiperidine]

[benzene] Benzene-1',4'-bis[4-carbamoyloxy-1,2,2,6,6-
pentamethylmperldme]

[ toluene} Toluene-2’ 4’-bls[4-thlocarbam0y]oxy-
1,2,2,6,6-pentamethylpiperidine]

[ toluene ]
1,2,2,6,6-pentamethylpiperidine]

[naphthalene] Naphthalene-1',5'-bis[4-carbamoyloxy-
1,2,2,6 6-pentamethy1p1pendme]

31,343
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Toluene-2’ 4'-b:s[4—thlocarbamoyloxy- |

25

[dlphenylmethane] Diphenylmethane-4' 4”-b15[4-car— "

bamoyloxy-1,2,2,6,6-pentamethylpiperidine]
I toluene]}
pyl-2,2,6,6-tetramethylpiperidine]

Fhexane} Hexane-1',6'-bis[4-carbamoyloxy-1-n-butyl-

2,2,6,6-tetramethylpiperidine]

Hexane-1',6'-bis[4-carbamoyloxy-1-n-octyl-
2,2,6,6,2' 4" 4 -trimethylhexane-1',6'-bis[4-car-
bamoyloxy-1-n-octadecyl-2,2,6,6-tetramethylpiperi-
dine]

Cyclohexane-1',4'-bis[4-carbamoyloxy-1-allyl-2,2,6,6-
tetramethylpiperidine]

2’4’ 4'-trimethylhexane-1',6'-bis[4-carbamoyloxy-1-
allyl-2,2,6,6- tetramethylplperldme] ’

Benzene-1',4'-bis[4-carbamoyloxy-1-propargyl-2,2,6, 6-
tetramethylpiperidine]

toluene-2’,4’-bis[4-carbamoyloxy-1-benzyl-2,2, 6 6-tet-
ramethylpiperidine]

Toluene-2",4 < -bis[4-carbamoyloxy-1-(2'-hydrocye-
thy1)-2,2,6,6-tetramethylpiperidine} [ Diphenylme-
thane]-4',4'"-bisDiphenyimethane-[4-carbamoyloxy-
1-(2'-cyanoethyl)-2,2,6,6-tetramethylpiperidine]

Toluene-2",4" -bis[4-carbamoyloxy-1-(2"-acetoxye-
thyl)-2,2,6,6-tetramethylpiperidine] |

Ethane-1',2'-bis[4-carbamoyloxy-1-methylcarbonyl-
methyl-2,2,6,6-tetramethylpiperidine}

Hexane-1",6"-bis[4-carbamoyloxy-1-(2’-methylcar-
bamoylethyl)-2,2,6,6-tetramethylpiperidine]

Naphthalene-1’,5'-bis[4-carbamoyloxy-1-acetyl-2,2,6,6-
tetramethylpiperidine]

2.40, 4’4’ -trimethylhexane-1’,6'-[4-carbamoyloxy-1-
stearoyl-2,2,6,6-tetramethylpiperidine]

Hexane-1',6'- bls[4-carbamoyloxy~l-methylcarbamoyl-
2,2,6 6-tetramethy1p1per1dme] -

Bis[1,2,2,6,6-pentamethyl-4-piperidinyl]ether

Examples where n=3

Tris(1,2,2,6,6-pentamethyl-4-piperidinylnitrilotriace-
tate |
Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)tricarballylate
Tris(1,2,2,6,6,4"4-piperidinyl)trimesate
Diphenylmethane-
Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)trimellitate

Ta!uene-2’,4’-bis[4carbamoy10xy- l-n-pro-
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Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)phosphite
Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)phosphate
Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)borate
Tris(1-n-octadecyl- 2 2,6,6-tetramethyl-4-pipenidinyl)-
trimesate
Tris(1-allyl-2,2,6,6- tetramethyl-4—p1per1dmyl)phosphlte
Tris(1-propargyl-2,2,6,6-tetramethyl-4-piperidinyl)bo-
rate
Tris(1-benzyl-2,2,6,6-tetramethyl-4-piperidinyl)trimell-
tate
Tris[1-(2'-hydroxyethyl)-2,2,6,6-tetramethyl-4-
piperidinyl]trimesate
Tris[1-(2'-cyanoethyl)-2,2,0,6-tetramethyl-4-
nyljphosphite
Tris[1-acetyl-2,2,6,6-tetramethyl-4-piperidinyl)borate
Tris[1-methylcarbamoyl-2,2,6,6-tetramethyl-4-
piperidinyl]trimesate

pipertdi-

Examples where n=4

Tetrakis(1,2,2,6,6-pentamethyl-4-piperidinyl)e-
thylenediamine tetracarboxylate
Tetrakis(1,2,2,6,6-pentamethyl-4-piperidinyl)pyromelh-
tate
Tetrakis(1,2,2,6,6-pentamethyl-4-piperidinyl)o-silicate
Tetrakis(1-n-octyl-2,2,6,6-tetramethyl-4-piperidinyl)-
pyromellitate
Tetrakis(1-allyl-2,2,6,6-tetramethyl-4-piperidinyl-
pyromellitate Tetrakis(1-propargyl-2,2,6,6-tetrameth-
vl-4-piperidinyl)-o-silicate
Tetrakis(1-benzyl-2,2,6,6-tetraethyl-4-piperidinyl)e-
thylenediamine tetracarboxylate
Tetrakis[1-(2'-hydroxypropyl)-2,2,6,6-tetramethyl-4-
piperidinyl]-o-silicate
Tetrakis[1-stearoyl-2,2,6,6-tetramethyl-4-piperidinyl]-
pyromellitate
Tetrakis[1-phenylcarbamoyl-2,2,6,6-tetramethyl-4-
piperidinyl]-o-silicate
The invention also includes salts of the compounds of
Formula I, for instance salts of inorganic acids such as
phosphates, carbonates, sulphates and chlorides and
salts of organic acids such as acetates, stearates, male-
ates, citrates, tartrates, oxalates, benzoates and substi-
tuted carbamic acids.

- Examples of salts are

4-n-butoxy-1,2,2,6,6-pentamethylpiperidine dihydrogen
phosphate
4-n-dodecyloxy-1,2,2,6,6-pentamethylpiperidine hydro-
chloride bis(1,2,2,6,6-pentamethyl-4-piperidinyl)seba-
cate sulphate
1,2,2,6,6-pentamethylpiperidinyl-4-beta-(3',5'-d1--
butyl-4’-hydroxyphenyl)propionate.bicarbonate
4-methylcarbamoyloxy-1,2,2,6,6-pentamethylpiperi-
dine.acetate
1,6-bis(4’-carbamoyloxy-1',2',2',6',6'-pentamethyl-
piperidine hexane stearate
4-phenyl carbamoyloxy-1,2,2,6,6-pentamethyl-
piperidine.benzoate
1,2,2,6,6-pentamethylpiperidinyl-4-n-octanoate 3',5'-di-
t-butyl-4’-hydroxybenzoate
1,4-bis(1',2',2',6',6'-pentamethyl-4’-piperidyloxy)butane
hydrogen oxalate
4-(2'-cyanoethyoxy)1,2,2,6,6-pentamethylpiperidine hy-
drogen maleate
4-stearylcarbamoyloxy-1, 2 2,6,6-pentamethyl-
piperidine.citrate
1-(2'-hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-n-
octanoate.tarirate
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1 ,2,2,6,&pentamethylpiperidinyl-4-benzoate,dibutyl
carbamate. |

R; or Rj can be represented by a monovalent, diva-
lent or trivalent group obtained by removing 1 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 Ri.

a. when n 1s 1
1,2,2,6,6-pentamethylpiperidinyl-4-benzene sulphinate
1,2,2,6,6-pentamethylpiperidinyl-4-benzene sulphonate
1,2,2,6,6-pentamethylpiperidinyl-4-methyl sulphate
1,2,2,6,6-petamethylpiperidinyl-4-dimethylborate
1,2,2,6,6-petamethylpiperidinyl-4-phenyl phosphonate
1,2,2,6,6-pentamethylpiperidinyl-4-dimethyl phosphite
1,2,2,6,6-pentamethykpiperidinyl-4-diphenyl phosphate

b. whennis 2
bis(1,2,2,6,6-pentamethyl-4-piperidinyl)sulphate
bis(l,2,2,6,6~pentamethyl--4-piperidinyl)phoslahonate

bis(l,2,2,6,6-pentamethyl-4-piperidinyl)phenyl phos-
phate |

bis(1,2,2, 6,6-pent.amethyl-4-piperidinyl)benzene- 1,3-
disulphinate

c. whennis 3
tris(1,2,2,6,6-pen tamethyl-4-piperidinyl)-benzene-1, 3,5-
trisulphonate
tris(1,2,2,6,6-pentamethyl-4-piperidinyl)-benzene- 1,3,5-
trisulphinate.
A preferred sub-group of compounds of formula 1 are
those compounds having the formula:

la
L CH; CH;3
H
Y—N
O0—C R
g
CHa; CH; m o3
CH4 CH3
H
Y=~ N
O—ili.l" R
CH; CH; o

nl

"and their salts, wherein Y is an alkyl group having from
1 to 20, preferably 1 to 4, carbon atoms, alkeny! having
from 3 to 20 carbon atoms or an aralkyl residue, prefera-
bly having from 7 to 9 carbon atoms, and n;j is 1 or 2;
when np is 1, 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
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CH;  CHj
—0 N—Y
CH;  CHj

and when ny 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 12 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 1 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, allyl, methallyl, oleyl,
benzyl, a-methylbenzyl, p-methylbenzyl and p-methyl-
a-methylbenzyl, However, it is particularly preferred
that Y is methyl.

When ny is 1, R can be hydrogen, methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec.butyl, t-butyl, n-pentyl,
1-ethylpropyl, 2-methylbutyl, n-hexyl, 2-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 8-methylvinyl, dec-9-enyl, hep-
tadec-8-enyl, B-methythioethyl, B-octylthioethyl, f-
dodecylthioethyl, cyclopentyl, cyclohexyl, cyclohex-3-
enyl, methylcyclohexyl, t-butylcylohexyl, cyclodode-
cyl, 1- or 2-perhydronaphthyl, adamantyl, cyclopentyl-
methyl, cyclohexylmethyl, f-cyclohexylethy]l, 1- or
2-(perhydronaphthyl)methyl, 8-1- or 2-perhydronaph-
thyl[ethyl, benzyl, 8-phenylethyl, -phenylvinyl, 1- or
2-naphthylmethyl, 8-[1- or 2-naphthyl]ethyl, phenyl, o-,
m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or p-1SO-
propylphenyl, o-, m- or p-t-butylphenyl, phenylphenyl,
4-methyl.1-naphthyl, 4-ethyl-1-naphthyl, 4-isopropyl-1-
naphthyl or 4-t-butyl-1-naphthyl or the group

N-—CHj;

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

Rio HI

—(A)n| OH

Ril

wherein Rjoand R 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, 1sopro-
pyl, sec.butyl, t-butyl, t-pentyl, (1,1,-dimethylpropyl),
t-hexyl (1,1,-dimethylbutyl), but preferably methyl,
isopropyl or t-butyl groups: A is -CHz,
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—CH>CHy—

|
CH3

and pis O or 1.

When nj is 2, R can be methylene, 1,2,-ethylene, 1,4-
n-butylene, 1,8-n-octylene, 2,2,4-trimethyl-1, 4-buty-
lene, 1,10-n-decylene, 1,2-eicosylene, vinylene, prope-
nylene, 1,2-, 1,3- and 1,4-cyclohexylene, cyclohexyl-
3-ene, 11,2-, 1,3- and 1,4-phenylene, p-xylylene, 1,4-,
and 1,5-naphthylene, diphenylene or diphenylmethy-
lene.

Specific 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:

Ib

CH; CH;

! H

| Yi—N

: OﬁNH Ry;
CH; CH; O

g

and 1s salts wherein Y 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 R 1s hydrogen or an alkyl or alky-
len containing up to 20 carbon atoms, and substituted
alkyl having the formula

'-{Cl-lz)m—(l:l-l—xl or —(ll‘H—Xz
R4 R4

wherein m is 1, 2 or 3, R#is hydrogen or methyl, [Si3
X1 1s halogen or methoxy and X3 is halogen or Rj2is an
alkenyl or alkenylen having up to 20 carbon atoms, a
cycloalkyl or cycloalkyliden having 5 to 12 carbon
atoms, an aryl or arylen having 6 to 12 carbon atoms
and qis 1 or 2.

Two sub-groups of compounds of the formula Ib are
those having as Y alkyl from | to 4 and alkyl having 5
to 12 carbom atoms.

When q 1s 1, Ry2 can be for example hydrogen,
methyl, ethyl, n-propyl, isopropyl, n-butyl, secbutyl,
t-butyl, n-pentyl, 2-ethylpropyl, 2-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, 1- and 2-per-
hydronaphthyl, adamantyl, cyclopentylmethyl, cy-
clohexylmethyl, B-cyclohexylethyl, benzyl, [8-
Phenylethyl] B-phenylethyl, 1- and 2-naphthylmethyl,
B[1- and 2-naphthyljethyl, phenyl, o-, 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 8- naphthyl, phenylphenyl. Preferred monova-
lent groups R 2 are hydrocarbyl groups such as methyl,
ethyl, propyl, isopropyl, n-butyl, 2-ethylhexyl, dodecyl,
octadecyl, allyl, oleyl, cyclohexyl, benzyl, phenyl, o-,
m- and p-tolyl, 2,4- and 2,6-xylyl and naphthyl.

When q 1s 2, Ri12 can be for example methylene, 1,2-
ethylene, 1,4-n-butylene, 1,6-n-hexylene, 1,8-n-octylene,
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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’-diphenyimethylene.

Preferred divalent groups Rz are 1,2-ethylene, 1,6-
hexylene, 2,4,4-trimethyl-1,6-hexylene, 1,3- and 1,4-
phenylene, 2,4-tolylene, 1,5-naphthylene, 4,4'-diphenyl-
methylene. o

In the above formula Ib, examples of the group Y are
methyl, ethyl, n-propyl, isopropyl, n-butyl, secbutyl,
n-hexyl, n-octyl, n-dodecyl, allyl, a-methallyl, 10-
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-2,2,6,6-tetrasubstituted piperidin-4-ols of
formula [1c] /b are given in the preceding pages [19
and 20.].

The following groups A to O are subgroups of com-
pounds of the formula I.

A. Compounds of formula I wherein when nis 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:

—{(CH2);y—CH—X| or —CH—X3

I I
Ry Ry

wherein m is 1, 2 or 3, R4 is a hydrogen, methyl or
phenyl residue, X is halogen, cyano,

—CH—CHj3,

N/
O

—CORs, —CO.ORs5, —CO.SRs5 or —CONRsRg and
X1 is hydroxyl, halogen, cyano, -ORs,

Rs Rs
/ /
—QCRg, —OCRs, —OCN , = OCN , =CRs, —CORg,
| I I \ I\ | |
0O S O Rs S R¢g O O
‘Rs Rg
/ /
—{CSRs5 —CN or —CN
| B\ I\
O O Re¢ S Ré

wherein Rs 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 5 to 12 carbon
atoms, an aryl residue having from 6 to 11 carbon atoms
or an aralkyl residue having 7 to 14 carbon atoms or
when Rsis joined to a nitrogen atom, also hydrogen and
Rg is hydrogen or an alkyl residue having from 1 to 4
carbon atoms, or Rs and Rg 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 Riis an aryl residue

or a residue having the formula:
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CH; CH3
R)
N=—R'y
CH; CH;

wherein R’ is hydrogen or R}’ has the same signifi-
cance as R of formula I: when n is 2, R3is 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
3 to 12 carbon atoms, an arylene residue having 6 to 14
carbon atoms; when n is 3, R3is a trivalent residue and
is an alkanetriyl, an arenetriyl or an arenetriyltrialky-
lene residue, and when n is 4, R3is a tetravalent residue
and is an alkanetetrayl residue.

B. Compounds of the formula I wherein when n is I
R3is an acyl group

O
|
~— =R

wherein Ry 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 R; 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 1s
2,R3 is an divalent residue of an aliphatic, aromatic or
heterocyclic diacyl, the group —CO— or —C0O.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 nis 1 or 2
and when n is 1 R3 is a carbamoyl residue having the
formula:

Ry

N
N—C—
/

|
Rg 0

wherein Rg is hydrogen or an alkyl residue having from
1 to 4 carbon atoms, and Rg 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 cycloalkyl
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 nis 1 or 2
and when n is 1 R3is a thiocarbamoy] residue having the
formula: |
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Rs
N
N=—C—
VAR
Rg S

wherein Rg is hydrogen or an alkyl residue having from
1 to 4 carbon atoms, and Rg 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 cycloalkyl
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 dithiocarbamoyl.

E. 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:

—(CHz)m—(le-—)h or —?H—Xz
R4 R4

wherein m is 1, 2 or 3, R4 is a hydrogen, methyl or
phenyl residue, X3 is halogen, cyano,

= CH—CH>,

N/
o

—CORs5, —C0O.0ORs5, —CO.SRs or —CONRsRg and
X, is hydroxyl, halogen, cyano, —ORs5, —O—CO.R5,
—QOCSRs, —0O.CO.NRsRs—CO.Rs, —CO.ORs,
—CO.SR5, —CO.NRsRg or —CS.NRsRg, wherein Rs
is an alky] residue having from 1 to 20 carbon atoms, an
alkeny! 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 11 carbon atoms, or an
aralkyl residue having 7 to 11 carbon atoms, or when
Rsis joined to a nitrogen atom, also hydrogen and R is
hydrogen or an alkyl residue having from 1 to 4 carbon
atoms, or Rs and Rg 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:

CHj CHj
Ri
N—R'}
CHj3 CH;

wherein Ry’ is hydrogen or R)’ has the same signifi-
cance as R; of claim 2; when n is 2, Rj 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, Riis a trivalent residue of an
alkanotriyl, an arenetriyl, or arenetriyltrialkylene
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group; and when n is 4, R3 is tetravalent residue of an
alkanetetrayl group.

F. Compounds of the formula I wherein when n 1s 1
R3is an acyl group

O
I
—C—R7

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 R;and Rjcan represent an unsaturated acyl
group or R3represents 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, R3is 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.

[ G. Compound of the formula I whereinnis 1 or 2
and when n is 1, R3 is a carbamoyl residue having the
formula: ]}

(Rg

N
N—C—
/

I
Rg O 3}

[ wherein Rg is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, and Rg 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.J |

FH. Compounds of the formula wherein n ts 1 or 2

and when n is 1, R3 is a thiocarbamoyl residue having
the formula: }

[R
N
N—C—
VAR
Rg S

[ wherein Rg is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, and Ry is hydrogen, an alkyl
residue having from 1 to 20 carbon atoms, an alkenyl
residue having from 3 to 20 carbon atoms, a cycloalky!
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 1, 2 or 3 R is alkyl having from 1 to 18
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carbon atoms, benzyl or alkenyl having 3 carbon atoms
or a group of the formula:

—CH;—?H—XI or —(IZH-Xg
Rs R4

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

—-o—ﬁ—-as, —-o—ﬁ—NHRS or —O—phenyl
o O

and X 1s a group of the formula

~—COORs or —CH——CHj3

N 7
O

wherein [R33 Rsis alkyl having 1 or 2carbon atoms or
phenyl or Rj is a group of the formula

= C=CHj or —=C—NHCH;

| |
0 O

and R 1s hydrogen and Ry when n is 1 is alkyl having 3
to 18 carbon atoms, alkenyl having 3 carbon atoms,
propargyl, benzyl, [ —CH2CH;CH] CH>CHCN or a
group of the formula

—CH2X;

wherein X> 1S

—CH——CH; or —COOC2H5s
\0/

Y of § or is a group of the formula

—{C=—R7
[
O
wherein R+ i1s alkyl having 1 to 19 carbon atoms,
CH;3(CH3)11—S—CH;—, cycloalkyl having 6 to 10

carbon atoms, alkenyl having 2 to 17 carbon atoms,
unsubstituted aralkyl having 7 to 13 carbon atoms,
CsHs-CH=—CH—, aralkyl substituted by hydroxy or
butyl, unsubstituted aryl having 6 to 10 carbon atoms,

aryl substituted by alkyl having 1 to 4 carbon atoms,
CH30—, Cl, OH or

—O—C—CH;
|
O

or of the formula

O
Il
RgNH—C—

wherein Ro is alkyl having 1 to 8carbon 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 —CO—R—CO—
wherein R is alkylen having 4 to 8 carbon atoms,
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—CH;CH;—S—CH;CH>—, vinylen, cyclohexylen, a
divalent thiophen residue, unsubstituted [phenylen}
phenylene or [phenylen] phenylene substituted by

26

or when n is 4, R3 s a tetraacyl residue derived from an
aliphatic tetracarboxylic acid.
[L. Compounds of the formula I whereinnis 1, 2 or

4 and when n is 1, R3is an acyl group ]

w—C=—0CH; >
| [ O
", [
—C—R7]
or a group of the formula —CONHR!NHCO— | _ | | | |
wherein R!is hexylen, unsbustituted arylene having 6 to 10 [ wherein R7 is hydrogen, substituted aliphatic residue

10 carbon atoms, arylene substituted by methyl or Rlis
the group

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

L 15 an heterocyclic residue, or R3 represents a monovalent
AQCHIO | 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 1s a divalent
residue of heterocyclic diacyl residue or a sulphinyl or
»o sulphonyl residue or a divalent residue obtained by
CH> 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.
or a group of the formula —COCO— or butylenor R3 -y Compounds 3 the formula 1 wherein 1 is 1, 2
when n is 3, 1s | and 4 and when n is 1, R3is an acyl group }
_B.--
| LA
30 meTR
[J.] H. Compounds of the formula I wherein n is 1, [ wherein R7is hydrogen, a cycloaliphatic residue hav-
2 or 4 and when n is 1, R is an acyl group ing from 5 to 12 carbon atoms or a heterocyclic residue
or R; represents a monovalent group obtained by re-
(i} 15 moving a hydroxyl group from a sglphini-c acid, a‘su_l-
—!I—Rv phonic acid, a phosphorus containing acid or a boric
acid or when n is 2, R3is a divalent residue of a hetero-
wherein R7is hydrogen, an substituted aliphatic residue gychlc: dlacyil‘ior 4 ;‘ ulP hlé“’g or sulp}?on yl rem}c;l ug of Bi
having from 1 to 20 carbon atoms, a alkenyl or alkynyl tvalent residue obtained by Iemoving two Nydroxy
residue having from 2 to 20 carbon atoms, a cycloali- 40 groups from a dlsu]_phomc_amd, a phosphqrus contain-
phatic residue having from 5 to 12 carbon atoms, an Ing acid G;. when n is 4, R:;’;S a :gtraa?l residue derived
araliphatic residue having from 7 to 14 carbon atoms, or fmFNa; f}'lgj;ic ;z:;:a;f ﬁfg flgrranct;la::! wherein when
an heterocyclic residue, or R3 represents a monovalent i ] .R3 'is an alz:yl aroup
group obtained by removing a hydroxyl group from a ’
sulphinic acid, a sulphonic acid, a phosphorus contain- 43
ing acid or a boric acid, or when n is 2, R3is an divalent ﬁ
residue of heterocyclic diacyl residue or a sulphinyl or —C—R7
sulphonyl residue or a divalent residue obtained by |
removing two hydroxyl groups from a disulphonic acid, wherein R7 is an unsubstituted aliphatic residue having
a phosphorus containing acid or a boric acid; or whenn 50 from 1 to 20 carbon atoms or an aromatic residue hav-
is 4, Ry is a tetraacyl residue derived from an aliphatic  ing from 6 to 20 carbon atoms and when n is 2, R3is an
tetracarboxylic acid. divalent aliphatic or aromatic diacyl residue or the
[K.] I Compounds of the formula I wherein n 1s 1, groups —CO— or —COCO— and when n 1s 3, R3 is a
2 and 4 and when n is 1, R3is an acyl group trivalent residue and is an aliphatic or aromatic triacyl
55 residue or a triacyl residue derived from o-phosphoric,
o o-phosphorous or o-boric acid and whennis 4, R3yis a
I tetravalent residue of a tetraacyl residue derived from
—C—Ry an aromatic tetracarboxylic acid or from o-silicic acid.
. rmula I rei ni
wherein R is hydrogen, a cycloliphatic residue having 60 | l[l?isi?ln;g?;;n;zs; t::w formula [ wherein when n is
from 5 to 12 carbon atoms or a heterocyclic residue or
R; represents a monovalent group obtained by remov- 0
ing a hydroxyl group from a sulphinic acid, a sulphonic : T
acid, a2 phosphorus containing acid or a boric acid or —C—R7}
when n is 2, Rj is a divalent residue of a heterocyclic 65

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

[ 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, R31s
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an divalent aliphatic or aromatic diacyl residue or the
carbonyi group and when n is 3, R3is a trivalent residue
and 1s 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 tetravalent resi-
due of a tetraacyl residue derived from an aromatic
tetracarboxylic acid or from o-silicic acid. ]

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

[P.] K Compounds of the formula Ia wherein n is |
and R i1s hydrogen or a monovalent alicyclic residue
having from 5 to 12 carbon atoms.

[Q.] L. Compounds of the formula Ia wherein when
nis 1, R 1s 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 nis 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.

whereinnis 1, 2, 3 or 4;: R 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:

—(CH2)pp—CH—X; or —CH-X>

| |
R4 R4

wherein m 1s 1, 2 or 3, R4 is a hydrogen, methyl or
phenyl residue, X3 is halogen, cyano,

—CH—CH,;,
N/
O
—CORs5, —CO.ORs, —CO.SR5, —CONR;sRg or
CS.NRsRg and X 1s hydroxyl, halogen, cyano,
—CH—CH;,
N/
O
—0ORs5, —0O—CO.R5, OCSRs5, —O.CO.NRsRs;,
—CO.R5, —CO.ORs, —CQO.SRs5, —CO.NR;sRg,

—CS.NRsRg, or —SRs, wherein Rs 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 Rs is joined to
a nitrogen atom, also hydrogen, and Re 1s hydrogen or
a nalkyl residue having from 1 to 4 carbon atoms, or Rs
and Rg¢ 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 R is an acyl group, an unsubstituted or
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N-substituted carbamoyl or thiocarbamoyl group; R; is
an alkyl residue having from 1 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, Rz is 2 monovalent radical
having the same significance as Ry, with the proviso
that only one of R| and Rj can represent a unsaturated
acyl group or Rj 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 R3is an ary] residue or a residue having
the formula:

CH; CHj
R
N—R';
CH; CH;

wherein R i1s hydrogen or R’ has the same signifi-
cance as Rj.

When nis 2, R 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 i1s 3, R31s a trivalent residue or
an aliphatic or aromatic triacyl residue or a triacyl resi-
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 1s 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 1.

The following compounds of the formula II are also
a group of compounds of the present invention[[.]}:

L
CHj; CHj3
H
Y=—N
O=—_C R
g
R R -
Il
CH; CH>
H
Y—N
O—ﬁ' K
Rl RJ‘I O
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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 1 to 4, carbon atoms, alkenyl having from 2
to 20 carbon atoms or an aralkyl residue having from 7
to 9 carbon atoms and njis 1 or 2; whennis I, R 1s
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 1 and R is a monvalent
aliphatic, alicyclic or aromatic residue having from 6 to
20 carbon atoms and this group has the formula:

Rio 1)

—={A)p OH

Rii

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

—(|'_IH—CH2— or —CH;CH;—
CH;

or —CH;CH2— and p1s 0 1, or

c. Compounds wherein Rjo and Ry are methyl, iso-
propyl or t-butyl groups or

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-1, 4-butylene, 1,10-n-decylene, 1,2-eicosylene, vinyl-
ene, propenylene, 1,2-, 1,3- or 1,4-cyclohexylene, cy-
clohexyl-3-ene, 1,2-, 1,3- or 1,4-phenylene, p-xylylene,
1,4- or 1,5-naphthylene, diphenylene or diphenylmethy-
lene residue or the group —CH>CH2S CH;CH2— 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:
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CHj CHj
H
Y—N
OCNH Ria
R RV g

q

and its salts wherein R/ and R/¥ are the same or differ-
ent and each is a straight- or branched alkyl residue
having from 1 to 12 carbon atoms or R/ and RV 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 R2 is hydrogen
or a saturated or unsaturated hydrocarby! residue con-
taining up to 20 carbon atoms optionally substituted,
L Y] by halogen or alkoxy having from 1 to 4 carbon
atoms and q is 1 or 2. Sub-groups of the compounds of
formula IV are:

a. Compounds wherein q is 1 and Rz 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 R21s a methyl, ethyl, propyl,
isopropyl, n-butyl, 2-ethylhexyl, dodecyl, octadecyl,
allyl, oleyl cyclohexyl, benzyl, phenyl o-, m- or p-tolyl,
2,4- or 2,6-xylyl or a naphthyl residue.

c. Compounds wherein q is 2 and Rz 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-cthylene, 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 of its 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 R/ and RV are methyl.

According to the present invention, there 1s also pro-
vided a first process in which a compound of formula I
is produced, comprising reacting, in the presence of an
acidbinding agent, a piperidinol having the formula:

CHj; CHj Vv
R2
Ri—N
OH
CH; CHj

wherein Rj) and R; have their previous significance,

65 with an acid halide having the formula:

[R3—(CO hal)»] R3(kal)n Vi
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wherein R3 and n have their previous significance 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 5
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 i1s 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 1s produced, com-
prising reacting, in the presence of a transesterification
catalyst, a piperidinol compound of formula V, as here-
inbefore defined, with an ester having the formula:

10

15

[R3—(COzR13)4] RWOR 1), VII
wherein R3 and n have their previous significance and
R 3is an alkyl residue having from 1 to 4 carbon atoms,
preferably 1 or 2 carbon atoms.

Examples of suitable transesterification 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 esterification catalyst, a
pieridinol compound of formula V, as hereinbetore
defined, with an acid having the formula:

20

23

[R«COH),J RW(OH), 30

wherein R; and n have their previous significance.

Suitable examples of esterification 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;

35

40

45

% 50
CH; CH;
R>
H—N |
O Ri 35
CH; CHj3

rn

wherein Ry, R3 and n have their previous significance,
with a compound X capable of reaction with the com- 60
pound IX and of introducing into it the group R as
hereinbefore defined. |

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 65
ketone corresponding to the substituent Ry, so that,
when reacted with a compound of formula IX under
Leuckart, Wallach or Eschweilar-Charles reaction con-

32

ditions, compounds of formula I in which R i1s 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
Specification No. 1,929,928.

Compounds of the general formula I in which
[b)r=2, 3 or 4 and Rj 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:

OH

R3 X111

CH;j CHj

CH3 Pl" CH;
R

R and R has its previous significance, with a com-
pound of the formula R3(X4), wherein X4 1s 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
RB(xél)n-

The substituents R may be introduced before or after
R or in the case where R and Rj3 are identical may be
introduced together by reacting a compound of the
formula:

OH XI

CH; CH;

CH; PINI CH;

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 R represents a
residue of the formula:

—(CH2)m—CH=—X;
R4

in which Rg is as defined above, m is 1 and X represents

—CN, —0OR;,
L
—OCRe, —QOCRg, —OCRs, —OCR35, —OCNRs5Rg, —CNRsRg,
| ¢ | | | | I
9, S ] O A O O
Rs
. /s
—CRs5, —C—=—0Rs, —CSRg, —CNRsRg or —OCN
H | | | N\
O O O S S Rg
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Rs and Rg being as defined above, may be produced by

reacting a compound of the formula:

R> OR; X11

CH; CHj

N

CH; l CH;

34

X4CHX>

:
R4

wherein X4 is a halogen atom.

Compounds of the general formula I in which Rj

represents an acyl group may be prepared by reacting a

H 10" compound of the formula:

wherein R3 and R are as defined above, with a com-
pound having the formula

15
CHy=C—X}.
R4
Compounds of formula 1 wherein m is | and X, is
—OH may be prepared by reacting a compound of 20
formula XII with ethylene oxide, propylene oxide or
styrene oxide.
Compounds of formula I wherein R is
25
—CHQ—(':H—Xl
R4

wherein X; is —ORs,

30
Q G Rs
| I
——(—C—Rg, —O0—C—N
N\

R¢ 35
or halogen may be prepared from the corresponding
compounds wherein X is —OH by standard methods,
such as alkylation, esterification, carbamoyloxylation or
halogenation. 40

Compounds of formula I in which R, represents a
residue of formula:
—(CH2);y—CH—X;
| 45

R4

wherein m, R4 and X, are as hereinbefore defined may

be prepared by reacting a compound of formula XII
with the appropriate halogen compound having the 50
formula:

Xa(Cﬂz)m*(fH—Xa

R4 55
wherein X3 is a halogen atom.
Compounds of formula I in wich R is the group of
formula:
60
_?H'—'Xz
R4

whlerein X» and R4 are as defined above may be pre- 65

pared by reacting a compound of the formula XI11
wherein R» is as defined above with a compound of the

formula

R2 OR3 X11

CHj CH;

CH; Pi'I

H

CH;

wherein R> and Rj are as defined above with an acyl
halide of the formula

R14CXs,
|
O

wherein Xsis a halogen, and Ry4is the remainder of the
acyl group.

Compounds of the general formula I in which R
represents a carbamoyl or thiocarbamoyl group may be
prepared by reacting a compound of the formula:

Ry OR; XI1

CH; CH;

CH; Ii~l

H

CH;

R, and R being as defined above with an isocyanate or
thioisocyanate of the formula RisNCX! in which X! is
<O or <8, and Risis the remainder of the isocyanate
or thioisocyanate group.

Where R; in the general formula I is other than hy-
drogen it is preferred to introduce the appropriate
group before or after the group R is introduced, but
before R; is introduced. The group Rz may be intro-
duced by reacting a ketone of the formula

O
|

CH; CH;

CHj CHj;

l

N
I
Rj

wherein Ryt is hydrogen Rj, with a Grignard reagent
R;MgX followed by hydrolysis to produce a compound

of the formula:
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OH

CH:x CH;

CHj CH;

|
R,!

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

CH; CH; X1V

OH

RF RI-F

wherein Y, R’ and R” are as defined hereinbefore with
an acid halide having the formula:

R—+4CO hal.),

whrein R and n are as defined 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
transesterification catalyst, such as an alkali metal, a
piperidinol compound having the formula XIV, with an
ester having the formula:

R—(CO2R 16)n

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

R—(COzH),

wherein R and n are as defined 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
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:
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[ XV

CH; CH; CH, CH3

H H
H—N H—N

Oﬁ‘ R O—tlilf R

R RH 0 R.r .R” 0
i n
J |

wherein R, R’, R" and n are as defined 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 defined above.

Compounds having the formula IV as defined herein-
before are produced by reacting a compound having the
formula:

CH3 CH; XV
H
Y=-N
OH
R RV

wherein Y, RI and RV are as defined hereinbefore
with an isocyanate having the formula:

R12(NCO),

wherein Rj2 and q are as defined 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, Il or IV as
hereinbefore defined.

Compounds of formula I, II exceptionally 1V, have
been found to impart to polyolefines 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 polyolefine. 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-1, pentene-1, 3-methyl-butene-1, hexane-1, 4-meth-
ylpentene-1, 4-methylhexene-1 and 4,4-dimethylpen-
tene-1, and also co- and ter-polymers of olefines, partic-
ularly of ethylene or propyvlene.

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, IT or IV, include natural and synthetic
polymeric materials, for instance natural and synthetic
rubbers, the latter including, for example, homo-, co-
and ter-polymers of acrylonitrile, butadiene and sty-
rene.

Specific synthetic polymers include polyvinyl chlo-
ride, polyvinylidene chloride and vinyl chlonde co-
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
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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 1, IT or 1V,
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, U.V. absorbers and light
protectants, phosphite stabilisers, peroxide decompos-
ers, polyamide stabilisers, basic co-stabilisers, polyviny]
chloride stabilisers, nucleation agents, plasticizers, lu-
bricants, emulsifiers, anti-static agents, flame-protect-
ants, pigments, carbon black, asbestos, glass fibres, 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

Q—(CH2)w—A]

wherein Q 1s

OH

R
Ajis —CR(COOR")2

COOR”

I
—(lI“(CHI)w—Q

COOR”

R is hydrogen or lower alkyl,
R’ is lower alkyl,
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R” is alkyl group having from 6-24 carbon atoms, w Is

an integer from O to 4.

Ilustrative 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-5-methyl-

benzyl)malonate which is disclosed in the Nether-

lands Pat. No. 6,803,498, Sept. 18, 1968.
2. Phenolic compounds having the general formula

Q_Rll‘l

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
2,6-di-Octadecyl-p-cresol

3. Phenolic compounds having the formula

Q—CH2,—Q

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-butyiphenol)
4.4'-methylene-bis(3-t-butyl-5-methylphenol)
2,2'-methylene-bis(3-t-butyl-5-methylphenocl) and the
like.
4. Phenolic compounds having the formula:

RI!! 0

Q

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:

Q—S—Q.

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)
4.4'-thiobis-(2-methyl-5-t-butyiphenol)

6. Phenolic compounds having the formula

O
. I
Q—(CH2)y—S8—(CH2)y—C—0OR"

Illustrative examples of such compounds are:
octadecyl-(3,5-dimethyl-4-hydroxybenzylthio)-acetate
dodecyl-(3,5-di-t-butyl-4-hydroxybenzylthio)-propion-

ate

7. Phenolic compounds having the formula
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T Q
\ /
CH—(C,H>,)—CH
Q Q

wherein T is hydrogen
R or Q as defined above.

Illustrative examples of such compounds are:
1,1,3-tris(3,5-dimethyl-4-hydroxyphenyl)-propane
1,1,3-tris(5-t-butyl-4-hydroxy-2-methylphenyl)-butane
1,1,5,5-tetrakis-(3'-t-butyl-4'-hyroxy-6'-methylphenyl)-

n-pentane

8. Phenolic compounds having the formula:

CH3 CH;B!
QCH; CH;B?
CH; CH;B’

wherein B!, B2 and B3 are hydrogen, methyl or Q, pro-
vided that when B! and B3 are Q then B2is hydrogen or

methyl and when B2 is Q then B! and B’ are hydrogen
or methyl.

IHustrative examples of such compounds are:
1,4-di(3,5-di-t-butyl-4-hydroxybenzl)-2,3,5,6 _tetrameth-
ylbenzene
1,3,5-tri(3,5-di-t-butyl-4-hydroxybenzyl)-2,4,6- trimeth-
ylbenzene

8.7 9 Phenolic compounds having the formula .

S—D

N)\N
Mo

wherein Z is NHQ, —S—D—or —O0—Q D is alkyl
group having from 6-12 carbon atoms or —(C,wHz-u-
}--S—R"
Illustrative examples of such compounds are:
2,4-bis-(o-octylthio)-6-(3,5-di-t-butyl-4-hydroxyaniline)-
1,3,5-tnazine
6-(4-hydroxy-3-methyl-5-t-butylanilino)-2, 4-bi's-(n-
octylthio)-1,3,5-triazine
6-(4-hydroxy-3,5-dimethylanilino)-2 4—b1$—(n-octylthlo)
1,3,5-triazine
6-(4-hydroxy-3,5-di-t-butylanilino)-2,4-bis- (n-octylthl-
0)-1,3,5-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-tnazine
The above phenolic triazine stabilizers are more fully
described in U.S. Pat. No. 3,255,191. 10. Phenolic com-
pounds having the formula:

(Q)—NH

ZJ

| Q—o)ﬁ N /lkz

wherein Z’ is —0—Q, —S—D or —S8—(C,H2,)—SD.
Illustrative examples of such compounds are:
2,3-bis-(3,5-di-t-butyl-4-hydroxyphenoxy)-6-(n-octylthi-
- 0)-1,3,5-triazine
2,4,6-tris-(4-hydroxy-3,5-di-t-butylphenoxy)-1,3,5-tria-
Zine
6-(4-hydroxy-3,5-di-t-butylphenoxy)-2,4-bis-(n-octylthi-
oethylthio)-1,3,5-triazine
6-(4- hydroxy-.’i-methy]phenoxy) -2,4-bis-(n-octylthio)-
1,3,5-triazine
6-(4-hydroxy-3-t-butylphenoxy)--2,4-bls-(n-octylth10e-
thylthio)-1,3,5-triazine
6-(4-hydroxy-3-methyl-5-t-butylphenoxy)-2,4-bis-(n-
octylthio)-1,3,5-tnazine |
2,4-bis-(4-hydroxy-3-methyl-5-t-butylphenoxy)-6-(n-
octylthio)-1,3,5-triazine
2,4,6-tris(4-hydroxy-3-methyl-5-t-butylphenoxy)-1,3,3-
triazine
6-(4-hydroxy-3,5-di-t-butylphenoxy)-2,4-bis-(n-octylthi-
opropylthio)-1,3,5-triazine
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-butyithio-
1,3,5-triazine
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-
octadecylthio)-1,3,5-triazine
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6(n-dodecyl-
~ thio)-1,3,5-trazine
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-octylthi-
opropylthio)-1,3,5-triazine
2.4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-(n-octylthi-
oethylthio)-1,3,5-triazine
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. Pat. No. 3,255,191.
11. Phenolic compounds having the formula
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wherein p is an integer from 2 to 4 and R™" is a tetrava-
lent radical selected from aliphatic hydrocarbons hav-
ing from 1 to 30 carbon atoms, aliphatic mono- and
di-thioethers having from 1 to 30 carbon atoms, ali-
phatic mono- and diethers having from 1 to 30 carbon
‘55 atoms and z is an integer from O to 6.

Hlustrative examples of such compounds are

Sub-class 1

I n-Octadecyl-] n-octadecy!-3,-(3,5-di-t-butyl-4-hyroxy-
phenyl)-propionate

[ n-Octadecyl-] n-octadecy!-2-(3,5-di-t-butyl-4-hydrox-

yphenyl)-acetate
[ n-Octadecyl-}
ybenzoate
65 [n-Hexyl-]
benzoate

[ n-Dodecyl-]}

phenylbenzoate

30

60

n-octadecyl-3,5-di-t-butyl-4-hydrox-
n-hexyl-3,5-di-t-butyl-4-hydroxyphenyl-

n-dodecy!-3,5-di-t-butyl-4-hydroxy-
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I Neo-dodecyl-]  neo-dodecyl-3-(3,5-di-t-butyl-4-
hydroxphenyl)-propionate

[Dodecyl-] dodecyl--(3,5-di-t-butyl-4-hydroxy-
phenyl)-propionate |

[Ethyl] ethyl-a-(4-hydroxy-3,5-di-t-butylphenyl)-
isobutyrate |

[ Octadecyl} octadecyl-a-(4-hydroxy-3,5-di-t-butyl-
phenyl)-isobutylrate

[ Octadecyl] octadecyl-a-(4-hydroxy-3,5-di-t-butyl-
phenyl)-propionate

Sub-Class 11

2-(n-octylthio)ethyl 3;S-di-t-butyl-4-hydmxybenmate
2-(n-octylthio)ethyl 3,5-di-t-butyl-4-hydroxyphenylace-
tate

2-(n-octadecylthio)ethyl 3,S-di-t-butyl-#-hydroxyphe—

nylacetate

2-(n-octadecylthio)ethyl 3,5-di-t-butyl-4-hydroxyben-
zoate

2-(2-hydroxyethylthio)ethyl 3,5- di-t-butyl-4-hydrox-
ybenzoate

2,2'-[ Thiodiethanol] thiodiethanol bis(3,5-di-t-butyl-4-
hydroxyphenyl)acetate

[ Diethyl] diethyl glycol bis-[3,5-di-t-butyl-4-hydroxy-
‘phenyl)propionate] |

2-(n-octadecylthio)ethyl
phenyl)propionate

2,2'-[ Thiodiethanol] thiodiethanol
butyl-4-hydroxyphenyl)propionate

[ Stearamido] stearamido N,N-bis-[ethylene 3-(3,3-d1-t-
butyl-4-hydroxyphenyl)propionate]

I n-Butylimino] n-butylimino N,N-bis-[ethylene 3-(3,5-
di-t-butyl-4-hydroxyphenyl)propionate]}

2-(2-stearoyloxyethylthio)ethyl 3,5-di-t-butyl-4-hydrox-
ybenzoate

2-(2-hydroxyethylthio)ethyl
hydroxyphenyl)heptanoate

2-(2-stearoyloxyethylthio)ethyl 7-(3-methyl-5-t-butyl-4-
hydroxyphenyl)heptanoate

Sub-class 111

1,2-propylene glycol bis-[3-(3,5-di-t-butyl-4-hydroxy-
phenyl)propionate]

[Ethylene] ethylene glycol bis-[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate]

3-(3,5-di-t-butyl-4-hydroxy-

bis-3-(3,5-di-t-

7-(3-methyl-5-t-butyl-4-

[ Neopentylglycol]  neopentylglycol bis-[3-(3,5-d1-t-
butyl-4hydroxyphenyl)propionate]
[Ethylene] ethylene glycol bis-(3,5-di-t-butyl-4-

hydroxyphenylacetate)
I Glycerine} glycerine-1 -n-octadecanoate-2,3-bis-(3,3-
di-t-butyl-4-hydroxyphenylacetate
I Pentaethylthritol § pentaethylthritol-tetrakis-{3-(3,5-di-
t-butyl-4-hydroxyphenyl)propionate
- 1,1,1-trimethylol ethane-tris-3-(3,5-di-t-butyl-4-hydrox-
yphenyl)propionate
[ Sorbitol} sorbitol hexa-[3-(3,5-di-t-butyl-4-hydroxy-
phenyl)propionate
1,2,3-butanetriol
phenyl)propionate]
2-hydroxyethyl - 7-(3-methyl-5-t-butyl-4-hydroxy-
phenyl)heptanoate
2-stearoyloxyethyl
phenyl)heptanoate
1,6-n-hexanediol-bis}(3',5'-di-t-butyl-4-hyd roxyphenyl)-
propionate]
The above phenolic ester stabilizers of sub-classes I,
II and III are more fully described in U.S. Pat. No.

tris-{3-(3,5-di-t-butyl-4-hydroxy-

7-(3-methyl-5-t-butyl-4-hydroxy-
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3,330,859, Ser. No. 354,464, filed Mar. 24, 1964 and Ser.
No. 359,460, filed Apr. 13, 1964, respectively.

12. Phenolic compounds having the formula

O

]

Q—(CHy)x—P—OR"

|
GR rs

where x is an integer of 1 or 2.
Illustrative examples of such compounds are
Di-n-octadecyl 3 5-di-t-butyl-4-hydroxybenzyl-phos-

phonate

Di-n-octadecyl 3-t-butyl-4-hydroxy-5-methylbenzyl-
phosphonate

Di-n-octadecyl 1-(3,5-di-t-butyl-4-hydroxyphenyl)e-
thanephosphonate

Di-n-tetradecyl  3,5-di-t-butyl-4-hydroxybenzylphos-
phonate

Di-n-hexydecyl 3,5-di-t-butyl-4-hydroxybenzylphos-
phonate

Di-n-docosyl-B,5-c|i-t—butyl-4-hydmxybenzylphosphon—
ate

Di-n-octadecyl
phonate.
The above di-(higher)alkyl phenolic phosphonates

are more fully described in U.S. Pat. No. 3,281,505,

13. Phenolic compounds having the formula

3,5-di-t-butyl-4-hydroxybenzylphos-

QW(HC)—N

I
0

N=-=(CH)WQ

wherein W and Q are defined above.

[Hlustrative examples of such compounds are:
tris-(3,5-di-t-butyl-4-hydroxybenzyl)isocyanurate -
tris—(3-t-buty1-4-hydroxy-S-methylbenzyl)isocyanurate.

The above hydroxyphenylalkenyl isocyanurates are
more fully described in U.S. Pat. No. 3,531,483.

The above phenolic hydrogen stabilizers are known
and many are commercially available.

While any of the above mentioned antioxidants can
be useful in combination with the ultraviolet light stabi-
lizers of this invention, the preferred antioxidants con-
sist of the hindered phenols in groups 1, 8, 9, 10, 11, 12
and 13 as mentioned above. The most preferred hin-
dered 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
derivatives as well as their heterocyclic derivatives
such as:
phenyl-1-naphthylamine
phenyl-2-naphthylamine .
N,N’-diphenyl-p-phenyldiamine
N,N’-di-sec.butyl-p-phenylenediamine
6-Ethoxy-2,2,4-trimethyl-1,2-dihydroquinoline
6-Dodecyl-2,2,4-trimethyl-1,2-dihydroquinoline
mono- and di-octyliminodibenzyl and polymerised

2.2 4-trimethyl-1,2-dihydroquinoline. Ultraviolet ab-

sorbers and light protectants include

a. 2-(2’-hydroxyphenyl)benzotriazoles, for instance

5'_methyl; 3',5'-di-t-butyl; 5'-t-butyl; 5-chloro-3,



Re. 31,343

43
5'-di-t-butyl; 5-chloro-3'-t-butyl-5'-methyl; 3'-sec.
butyl-5'-tert.butyl; 3'-[a-methylbenzyl]-5'-methyl-;
3'-[a-methylbenzyl)-5'-methyl-5-chloro-; 4’
octoxy-:; 3',5'-di-t-amyl; 3'-methyl-5"-carbamethox-
yethyl; 5-chloro-3',5'-di-t-amyl derivatives.

b. 2,4-bis-(2'-hydroxyphenyl)-6-alkyl-S-triazines, for
instance the 6-ethyl or 6-undecyl derivatives.

c. 2-hydroxybenzophenones, for instance the 4-
hydroxy, 4-methoxy, 4-octoxy-, 4-decyloxy-, 4-
dodecyloxy-, 4,2°, 4'-trihydroxy or 2'-hydroxy-4,4'-
dimethoxy derivatives.

d. 1,3-bis(2’-hydroxybenzoyl)-benzenes for instance,
1,3-bis-(2'-hydroxy-4"-hexyloxybenzoyl)benzene 1,3-
bis-(2'-hydroxy-4'-octoxybenzoyl)benzene 1,3-bis-(2'-
hydroxy-4'-dodecyloxybenzoyl)benzene

e. Aryl esters from optionally substituted benzoic
acids such s phenylsalicylate, octylphenylsalicylate,
dibenzoyl resorcino, bis-(4-tert.butylbenzoyl) resorci-
nol, benzoylresorcinol and 3,5-di-tert.butyl-4-hydrox-
ybenzoic acid-2,4-di-tert.butyl phenyl ester and -octa-
decyl ester and -2-methyl-4,6-di-tert.butyl phenyl ester.

f. Acrylates, for instance

a-Cyano-8,8-diphenylacrylic acid ethyl- or isc-octyl
ester, a-carbomethoxy-cinnamic acid, methyl- or butyl
ester and N-(8-carbomethoxyvinyl)-2-methy! indoline.

g. Nickel compounds such as nickel complexes of
2,2"-thio-bis-(4-tert.octylphenol), for instance the 1:1
and 1:2 complexes, optionally having other ligands such
as n-butylamine, triethanolamine or N-cyclohexyl-die-
thanolamine; nickel complexes of bis-(4-tert.octylphe-
nyl) sulphone such as the 2:1 complex, optionally hav-
ing other ligands such as 2-ethylcaproic acid; nickel
dibutyl di-thiocarbamates; nickel salts 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-hydroxy-4-methyl-phenyl-undecylk-
etonoxime; and nickel-3,5-di-tert.butyl-4-hydroxy ben-
zoate, and

h. Oxalic acid diamides, for instance
4,4'-dioctyloxyoxanilide

2,2'-dioctyloxy-5,5 -di-tert.butyl-oxenilide
2,2'-di-dodecyloxy-35,5'-di-tert.butyl oxanilide
2-ethoxy-5-tertiarybutyl-2’-ethyl-oxanilide

2-ethoxy-2'-ethyl-oxanilide mixtures of o- and p-
methoxy and ethoxy-di-substituted oxanilides and the
compound of formula:

CH; CH;

/
N—(CH32)3—NHCOCONH(CH;)3;N

CH; CH;
Phosphite stabilisers include triphenyl phosphite,
diphenylalkyl phosphites, phenyl dialkyl phosphites,
trinonylphenyl phosphite, trilauryl phosphite, trioc-
tadecyl phosphite, 3,9-di-isodecyloxy-2,4,8,10-tetraoxa-
3,9-diphosphaspiro-(5,5)-undecane and tri-(4-hydroxy-
3,5-di-tert.butylphenyl)phosphite.
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Peroxide-decomposing compounds for polyolefins
include esters of B-thiodipropionic acids, for instance
the lauryl-, stearyl-, myristyl- or tridecyl esters, salts of
mercaptobenzimidazoles such as the zinc salt and di-
phenylthiourea. |

Suitable polyamide stabilisers include copper salts in'
combination with iodides and/or further phosphorus
compounds and salts of bivalent manganese.

Basic co-stabilisers are, for example, polyvinylpyrrol-
idone, melamine, benzoguanamine, triallyl cyanurate,
dicyandiamide, urea derivatives, hydrazine derivatives,
amines, polyamides, polyurethanes, alkali and alkaline
earth salts of higher saturated or unsaturated fatty acids
such as calcium stearate.

Polyvinyl chloride stabilisers include organotin com-
pounds, organo lead compounds and Ba/Cd salts of
fatty acids.

Examples of nucleation agents are 4-tert.butyl ben-
zoic acid, adipic acid and diphenylacetic acid.

As with the compound of formula I, Il or IV any
further additive is advantageously employed in a pro-
portion within the range of from 0.01% to 5% by
weight, based on the weight of untreated polymeric
material.

In binary combinations with one or more antioxidants
listed above or in tertiary combinations with such anti-
oxidants and U.V. absorbers listed above, the com-
pounds of formula I, II or IV provide very effective
stabiliser packages in polyolefine formulations. |

Some Examples will now be given. Parts and per-
centages are by weight unless otherwise stated.

EXAMPLE |

A mixture of 10.26 parts of 1,2,2,6,6-pentamethyi-
piperidin-4-ol, 6.06 parts of sebacic acid and 1.0 parts of
tetra-n-buty! titanate in 100 parts of xylene was heated
under reflux conditions for 60 hours. Removal of the
xylene by distillation under reduced pressure gave an
olly solid which was heated under reflux conditions
with 0.5 parts of sodium carbonate and 0.5 parts of
carbon in 25 parts of water for 1 hour.

Removal of the water by distillation under reduced
pressure gave a black residue which was repeatedly
extracted with ether. The combined ether extracts were
dried and the ether removed by distillation under re-
duced pressure to give a yellow oil which was distilled
under reduced pressure to give 5.0 parts of bis(1,2,2,6,6-
pentamethyl-4-piperidinyl) sebacate as a colourless oil
having a boiling point of 220°-2° C. at 0.2 mm of Hg and
the following elemental analysis by weight:

Found Required (for CigHseN204)
Carbon 70.60% 70.82%
Hydrogen 11.00% 11.10%
Nitrogen 4.81% 5.51%

Table I gives a list of esters prepared using the proce-
dure of Example 1.
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EXAMPLE 34

A solution of 17.10 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol in 50 parts of dry benzene was stirred at
15°-20° C. whilst adding 6.0 parts of sebacoyl chloride
dropwise over 15 minutes. The mixture was stirred for
a further 12 hours at room temperature after which the
1,2,2,6,6-pentamethylpiperidin-4-ol hydrochloride
formed during the reaction was filtered off. The ben-
zene was removed by distillation under reduced pres-
sure to give a yellow oil, which was distilled under
reduced pressure to give bis-(1,2,2,6,6-pentamethyl-4-
piperidinyl)sebacate as a colourless oil having a boiling
point of 218°-20° C. at 0.4 mm of Hg and the following

10

56

parts of lithium amide was heated at 160" C. for six
hours with removal of the methyl alcohol formed by
distillation. Water pump vacuum was applied and heat-
ing continued for a further two hours; on cooling the
residue was dissolved in chloroform and fiitered to
remove the lithium amide. The chloroform was re-
moved by distillation under reduced pressure to give a
yellow oil which was fractionally distilled under re-
duced pressure to yield 6.40 parts of 1,2,2,6,6-pentame-
thylpiperidinyl-4-benzoate having a boiling point of
126° C. at 0.1 mm of Hg. and the following elemental
analysis by weight:

. ‘ ] Required
elemental analysis by weight: 15 Found (for C17HzsNO2)
. Carbon’ 74.35% 74.14%
Found Required (for C N0 Hydrogen 9.23% 9.15%
equired (for Cs0™567204) " Nitrogen 5.13% 5.09%
Carbon 70.99% 70.82%
Hydrogen 10.97% 11.10% 20
Nitrogen 5.26% 5.51%
EXAMPLE 42
Table 2 gives a list of esters prepared using the proce- 'A mixture of 17.10 parts of 1,2,2,6,6-pentamethyl-
dure of Example 34. | piperidin-4-ol, 14.60 parts of methyl-8-(3,5-di-t-butyl-4-
TABLE 2 "
m.p. or ANALYSIS
b.p. Molecular Required (%) Found (%)
Example R; R R3 °C. at m.m. Formula C H N C H N
35 CHy H O O Purified by Cr6H4oN20O4S 5.86 5.64
I T chroma-
—C C— tography
S
36 CH; H ﬁ ‘l? 118° C. CyyHaoNsO4 66.63 10.17 7.06 66.94 1022 6.95
—C—C— _
37 CHy H ﬁ c‘) 123° C. CoeHaaN2O4 7015 9.38 593 7075 9.68 5.69
I
38 CHy H I 75-6° C. CoHyINO2 77.50 836 4.30 77.78 845 4.06
C=0
39 CH; H 0 138° C. at C12H23NO; 67.57 10.87 657 67.90 10.72 6.53
CH3—C— -
40 CH; H HiC CH3 142° C. _.p;_-c;g,m;'mpg 74.40 1024 3.47 7480 999 343
N/ ‘ . |
C
S
H3C l|:|)
HO C—
CH>
N\
C
/7 N\
H3C CH; |
65
EXAMPLE 41

A mixture of 17.10 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol, 13.60 parts of methyl benzoate and 2.0

hydroxyphenyl) propionate and 1.0 part of lithium
amide was heated together to 130° C. Water pump
vacuum was then applied to the reaction mixture whilst



Re. 31,343

57

maintaining the temperature at 125°-135° C. for 3 hours.
The temperature of the reaction mixture was then raised
to 160° C. and high vacuum (0.5-1 mm Hg) was applied
for 1 hour. The reaction mixture was cooled, dissolved
in chloroform and filtered. Removal of the chloroform
by distillation under reduced pressure gave a brown oil
which, when triturated with ether, gave a white solid
which was collected by filtration, washed will with
ether and dried to give 16.0 parts of 1,2,2,6,6-pentame-
thylpiperidinyl-4-ﬁ-(3',5'di-t-butyl-4'-hydroxyphenyl)-
propionate as its bicarbonate salt having a melting point
of 210°-11° C., and the following elemental analysis by
weight:

Found Required (for C27H47NO3)
Carbon 68.90% 68.10%
Hydrogen 9.56% 9.60%
Nitrogen 2.91% 2.84%
EXAMPLE 43

15.0 parts of the product from Example 2 were dis-
solved in water and neutralised with sodium hydroxide
solution. The aqueous solution was extracted with
ether, the combined ether extracts were dried over
anhydrous magnesium sulphate. The ether was re-
moved by distillation under reduced pressure to give a
white solid which was recrystallised from ethanol to
give 9.30 parts of 1,2,2,6,6-pentamethylpiperidinyl-4-8-
(3',5'-di-t-butyl-4’-hydroxyphenyl) propionate having a
melting point of 124°-5° C. and the following elemental
analysis by weight:

10

I35

20

25

30

40

e —————
Found Calculated (for Cy7H4sNO3) 33
Carbon 75.00 75.30
Hydrogen 10.50 10.20
Nitrogen 3.50 3.30
EXAMPLE 4

A mixture of 10.26 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol, 5.04 parts of trimethyl, trimesate and 0.20

45

50

35

65

h 58

parts of lithium amide in 100 parts of xylene was heated
at 137° C. for 7 hours. The methyl alcohol formed dur-
ing the reaction being removed by distillation. The
cooled reaction mixture was filtered to remove the
lithium amide and the xylene solvent removed by distil-
lation under reduced pressure. Purification of the resi-
due by preparative thin layer chromatography yielded
dimethyl(1,2,2,6,6-pentamethylpiperidinyl-4) trimesate
having the following molecular weight:

M

Found (from mass spectrometry) 391
Required (for Cz1H22NO3) 391

and methylbis(1,2,2,6,6-pentamethylpiperdinyl-4)
trimesate having the following molecular weight:

—————————————— e ———————— et e
Found (from mass spectrometry) 530
Required (for C3poH46N203 530

EXAMPLE 45

A mixture of 16.4 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol, 6.27 parts of methyl isocyanate and 0.5
parts of 1,4-diazabicyclof2,2,2]octane was refluxed in
150 parts of dry benzene for 24 hours. Removal of the
benzene solvent by distillation under reduced pressure
yielded an oily solid which was poured on to 200 parts
of water and allowed to stand for 24 hours. The sold
formed was collected by filtration, dried and crystal-
lised from n-hexane to give 14.2 parts of 4-methylcar-
bamoylc:xy-l,2,2,6,6—pentamethylpiperidine having a
melting point of 96°~7° C. and the following elemental
analysis by weight:

Table 3 gives a list of carbamoyloxy esters prepared
using the procedure of Example 49.

W

Found Required (for C12H24N202)
e ———————— e — e
carbon 63.28% 63.12%
hydrogen 10.70% 10.59%
nitrogen 12.09% 12.27%



Re. 31,343

39

~ JHN*(CHOJHND —

I} Il
$9°01 OFOl  98¢S9 L6001 990f #8°¢9 POFNTEHSEID D L1010 0O O H tHD 143
1#'8 108  LfPL €T8 678 8OPL LOINBIHITY D 621 —00—HN H fHD £§
L88 siL 679 898 OLL 9879 DTOINSIHLID D .1t O H EHD 4
06 1vé6 WIL 0T6 LT6 TOIL COINSIHBLD "D L9901 O H tHD £
—2JHN
|
€66 08% 190, $96 706 1I€0L LOINFIHLID D 01601 O H tHD 0s
HH HH
H
—JHN
! :
| ‘SH ‘ww 7
£p6 #3001 8689 St6 8800 8889 LOINTEHLD 1% D 9—+8] HH H H H tHD 6t
—IJHNHD HO=THD
I
2601 LZOL OP99 1011 Of£Ol 1199 LOINFTHYID "D 09 O H tHD 2%
Iﬂt&:ﬁt&ﬁu _”l”_ﬂ:z:fuvm:u
96'S YE'TI  8S¥L 009 STl L9VL COUNSSH6LD ‘D L-96 s, O ] H tHD LY
In_w:zxfuvfu
916 LI LI'89 6€6 SPII 1489 COINYEHLID D L9 O H tHO op
N H D N H D B[O WO e ), £y d I didurexy
(%) punogj (%) psambay JBNII[OW -d-q

SISATVNY 10 ‘d-w



62

Re. 31,343

61

986

¥i6

¢80l

»0'6 0801 +¥90L 698 €901 9L0L

IL8  6£0L ¥IOl SL'S €569
6L'8  ¥O0L S¥6 ¥88 160L
766 1TL9  #8°01 9¢6 I¥'L9

N H . N H O
%) punoy ~ (%) pa1nbay

SISATVNYV

10*_23 H61D

-.O».Zw*m.—nmu

YOYNISHS £

YO NBYHOTD

E[NULIO.]

IBINIION

SH wuw ¢
e D 691

D WAL

D L8

D S5-t91

uru e oy,

Jo d-u

—OJHN

—DJHN
I

O
—IHN CHDINHD —
H o |
O O
HH HH
-
= DHN
Iy H
HH HH
HNOO -
— (D —HN

tH

o~

- JHN NHD -~

paNUIIUOCD-

i I
O O

—CHOTHDYHD

—=I{HI HO=HD |

—THO' HO=THD

65

3

LS

13

Jidumexyg



Re: 31,34%

¥ D

—DJHN —tHO
1]
) 19
N H D N H D B[nuIog Wt 38 "D, td 4| A didwex
(%) punog (%) paanbay LIUEE M d'q
SISATTYNY 10-d'w

panuinuoo-



Re. 31,343

65

EXAMPLE 62

A mixture of 28.3 parts of 2,2,6,6-tetramethyl-4-
piperidinyl-n-octanoate and 8.55 parts of benzyl bro-
mide was stirred and heated at 105° C. for 72 hours.
Ether was added to the cooled reaction mixture and the
2.2.6,6-tetramethyl-4-piperidinyl-n-octanoate  hydro-
bromide formed during the reaction was filtered off.
The ether solvent was removed by distillation under
reduced pressure and the residue distilled under re-
duced pressure to give 16.40 parts of 1-benzyl-2,2,6,6-
tetramethyl-4-piperidinyl-n-octanoate having a boiling

10

15

20

25

30

35

45

50

33

65

66

point of 180° :C. at 0.1 mm of Hg and the following
elemental analysis by weight:

Required

Found (for C24H3pNO7)
Carbon 77.46% 77.16%
Hydrogen 10.50% 10.52%
Nitrogen 3.86% 3.75%

Table 4 gives a list of esters prepared using the proce-
dure of Example 62. 1 |
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EXAMPLE 70

A mixture of 17.10 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol and 3.50 parts of metallic sodium in 125
parts of toluene was heated under reflux conditions for
24 hours. The toluene solution was decanted off from
the excess sodium and then refluxed for a further 24
hours with 36.60 parts of n-octadecyl bromide. The
cooled solution was filtered to remove the sodium bro-
mide which was formed during the reaction and the

31,343 0
N
Required
Found {for CygH36NO?)
5 ~ Carbon 73.50% 73.79%
Hydrogen 12.26% 12.08%
Nitrogen 4.31% 4.30%

Table 6 gives a list of compounds prepared using the
procedure of Example 77.

TABLE 6
m.p. or ANALYSIS
Example b.p. Molecular REQUIRED (%) _FOUND (%)
No. Ri R2 Rj *C. mum. Formula C H N € H N
78 CH3CH;CH;— H CH3CH;CHy—
79 CH3 H CHiCHCH>—
toluene solvent was removed by distillation under re- EXAMPLE 80

duced pressure. Fractional distillation of the residue
gave 4-octadecyloxy-1,2,2,6,6-pentamethylpiperidine
having a boiling point of 184° C. at 0.25 m.m. of Hg. and
the following elemental analysis by weight:

M

20
a. A mixture of 2.83 parts of 2,2,6,6- [ pentamethyl}

tetramethyl-4-piperidinyl-n-octanoate and 1.50 parts by
volume of liquid ethylene oxide was charged nto a 50
ml autoclave previously cooled to —50° C. A pressure
55 of 100 atmospheres of nitrogen was applied and the

Required autoclave heated at 200° C., with stirring, for three
Found (for C23HsNO) hours. Fractional distillation of the cooled reaction
Carbon 78.66% 79.36% mixture vyielded 2.30 parts of 1-(2"-hydroxyethyl)-
Hydrogen 13-;;% lg-gf% 2.2,6,6-tetramethyl)-4-piperidinyl-n-octanoate having a
Nitrogen 299% St% ‘39 boiling point of 186°-7° C. at 0.25 mm of Hg and the
| following elemental analysis by weight:
Table 5 gives a list of ethers prepared using the proce-
dure of Example 70. e
TABLE 5
m.p. or ANALYSES
Example b.p. Molecular REQUIRED (%) FOUND (%)
No. Ri K3 R3 *C. at m.m. Hg Formula C H N C H N
71 CHy H CH;=CH.CH—
72 CH; H
CHy—
73 CH; H CH3;{CH)n—
74 CH; H —(CH)~— m.p. 62-63 [C2HasNzUa] 7274 1209 7.07 73.00 11.94 685
CulazN20;
75 CHy H [(H=CCH;—) b.p. 0.3 mm Ci3H23NO  74.59 11.07 669 74.48 1095 6.41
CH=(CCH,
73-74
76 CH3; H CHy(CH;s— b.p. 19 mm CiqHzgNO 7395 1285 6.16 7405 1293 6.10
123-124
Required
Found (for CigH37NO3)
55 Carbon 69.93% 69.68%
Hydrogen 11.09% 11.39%
Nitrogen 4.37% 4.28%

EXAMPLE 77

3.23 Parts of 1-allyl-2,2,6,6-tetramethyl-4-piperidinyl-
n-octanoate in 50 parts of ethyl alcohol was hydroge-
nated at room temperature and 1 atmosphere pressure
using 0.1 parts of 5% palladium on charcoal at the cata-
lyst. The reaction mixture was filtered to remove the
catalyst and the ethyl alcohol removed by distillation
under reduced pressure to give 2.90 parts of 1-n-propyl-
2.2,6,6-tetramethyl-4-piperidinyl-n-octancate having a
boiling point of 128° C. at 0.05 mm of Hg and the fol-
lowing elemental analysis by weight: |

M

b. A mixture of 11.32 parts of 2,2,6,6-tetramethyl-4-
60 piperidinyl-n-octanoate and 2.50 parts of 2-bromoe-
thanol was stirred at 100° C. for 65 hours. Petroleum
ether (bp 40°-60° C.) was added to the cooled reaction
mixture of the 2.2.6,6-tetramethylpiperidinyl-4-n-
octanoate hydrobromide formed during the reaction
was filtered off. The petroleum ether solvent was re-
moved by distillation under reduced pressure and the
residue distilled to yield 1-(2’-hydroxyethyl)-2,2,6,6-tet-
ramethyl-4-piperidinyl-n-octanoate having a boiling

65
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point of 176" C. at 0.2 mm of Hg. This sample was
identical to that prepared under Example 80a.

EXAMPLE 81

A mixture of 11.45 parts of 4-phenylcarbamoyloxy-
2,2,6,6- tetramethylpiperidine and 60 parts of styrene
Locide] oxide in 60 parts of n-hexanol was heated
under reflux conditions for 18 hours. The n-hexanol
solvent and unreacted styrene oxide were removed by
distillation under reduced pressure to yield a pale yel-
low crystalline solid. Purification by trituration with
hot petroleum ether (b.p. 60°-80° C.) yielded 4-phenyl-
carbamoyloxy-1-[2'-hydroxy-2-'phenylethyl}-2,2,6,6-
tetramethylpiperidine having a melting point of 186°-7°
C. with the following elemental analysis by weight:

Required
Found (for Cr3H312N1Q3)
Carbon 72.51% 72.70%
Hydrogen 7.92% 8.13%
Nitrogen 6.91% 1.06%
EXAMPLE 82

5

10

72

‘reduced pressure and the residue crystallised from aque-

ous ethyl alcohol to give 1-(2'-[methylcarbonoylox-
yethyl] methplcarbanoyloxyethyl)-2,2,6,6-tetramethyl-4-
piperidinyl-n-octanoate having a melting point of
61°-3° C. and the following elemental analysis by
weight:

o Required
Found {for C21HggN20O3)
e S, ot Wi s LA
- Carbon 65.72% 65.59%
Hydrogen 10.37% 10.48%
Nitrogen 7.11% 1.28%
EXAMPLE 85

15

20

A mixture of 5.61 parts of 2,2,6,6-tetramethyl-4- 23

piperidin-n-octanoate and 5.0 parts of propylene oxide
were charged to an autoclave. A pressure of 100 atmo-
spheres nitrogen was applied. The mixture was heated
at 200° C. for 3 hours. Fractionation under reduced
pressure gave a main fraction b.p. 160°-183" C. at 0.1
mm. which after passing down an alumina type II col-
umn eluting with chloroform yielded a pale yellow
semi-solid 1-(2’-hydroxypropyl)-2,2,6,6-tetramethyl-4-
piperidin-n-octanoate having the following elemental

analysis by weight:
e ————————ee
Required
Found (for CgH1igNO3)
Carbon 70.20% 70.34%
Hydrogen 11.45% 11.51%
Nitrogen 3.89% 4.10%
EXAMPLE 83

A mixture of 3.27 parts of the product from 80 a., 0.60

parts of acetic acid and 0.1 parts of tetra-n-butyl titanate
in 40 parts of xylene was heated under reflux conditions

for 24 hours. The xylene solvent was removed by distil-
lation under reduced pressure and the residue fraction-
ally distilled to give 1-(2'-acetoxyethyl)-2,2,6,6-
tetamethyl-4-piperidinyl-n-octanoate having a boiling
point of 190°-2° C. at 1 m.m. Hg and the following
elemental analysis by weight:

Required
Found (for C7)HipNOy)
Carbon 68.17% 68.25%
Hydrogen 10.65% 10.64%
Nitrogen 3.36% 3.79%
EXAMPLE 84

A mixture of 3.27 parts of the product from Example
[78] 80a., 0.63 parts of methyl isocyanate and 0.1 parts
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- A mixture of 3.0 parts of the products from Example
81, 0.90 parts of phenyl isocyanate and 0.1 parts of
1,4-diazabicyclo{2,2,2]Joctane in 25 parts of dry benzene
was heated under reflux conditions for 24 hours. The
benzene solvent was removed by distillation under re-
duced pressure and the residue crystallised from petro-
leum ether (b.p. 60°-80° C.) to give 4-phenylcar-
bamoyloxy-1-[2'-(phenylcarbamoyloxy)-2'-phenyle-
thyl]-2,2,6,6-tetramethylpiperidine having a melting
point of 173° C. and the following elemental analysis by
weight

Required
Found (for C11H19N104)
Carbon 12.75% 72.21%
Hydrogen 7.22% 7.23%
Nitrogen 1.97% 8.15%
EXAMPLE 86

A mixture of 3.14 parts of 2,2,6,6-tetramethylpiperi-
din-4-ol and 3.50 parts of acetic anhydride was heated
on a steam bath for one hour. After this time 20 parts of
water were added and heating continued for a further
one hour. The solution was carefully neutralised with a
saturated solution of sodium bi-carbonate and then
ether extracted. The combined ether extracts were
washed twice with 5% sodium bi-carbonate solution
and twice with brine, the ether solution was then dried
over anhydrous magnesium sulphate and the ether re-
moved by distillation under reduced pressure to yield

l-acetyl-2,2,6,6-tetramethylpiperidinyl-4-acetate having
a melting point of 33°-4° C. and the following elemental
analysis by weight:

Required
{for
Found C13H23NO3)
Carbon 64.51% 64.7 3%
Hydrogen 9.69% 9.54%
Nitrogen 5.67% 5.81%
EXAMPLE 87

A mixture of 15.70 parts of 2,2,6,6—tetramethylpiperi-

- din-4-0l, 22.80 paris of methy! isocyanate and 0.5 parts

65

of | 4-d1azab|cyclo[2 2,2] octane in 30 parts of dry ben- ..

zene was heated under reflux conditions for 24 hour,s )
The benzene solvent was removed by distillation under

of 1 4-dlazablcyclo[2 2,2]octane in 100 parts of dry ben-
zene was heated under reflux conditions for 24 hours.

_The benzene solvent was removed by distillation under

reduced pressure and 150 parts of water added to the
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residue which was stood overnight at room tempera-
ture. The solid formed was collected by filtration and
dried to yield 19.60 parts of a white crystalline solid
having a melting point of 167°-8° C. This solid was
shown to contain 80% of 4-methylcarbamoyl-1-methyl- 5
carbamoyl-2,2,6,6-tetramethylpiperidine from micro-
analysis and nuclear magnetic resonance spectra.

. EXAMPLE 88

a. 2.65 parts of acrylonitrile was added dropwise with
stirring to a solution of 8.55 parts of 1,2,2,6,6-pentame-
thylpiperidin-4-ol and 0.30 parts of 409 potassium hy-
droxide solution in 80 parts of benzene. Stirring was
continued at room temperature for 16 hours after which
time the solution was washed with water, dried and the
benzene solvent removed by distillation under reduced
pressure. Fractional distillation of the residue, under
reduced pressure gave 1.70 parts of 4-(2'-cyanoethoxy)-
1,2,2,6,6-pentamethylpiperidine having a boiling point
of 105°-6° C. at 0.1 mm of Hg and the following ele-
mental analysis by weight:

10

15

20

e
Required
(for Cy3H24N20)

Carbon 69.27% 69.60%
Hydrogen 10.69% 10.78%
Nitrogen 12.409% 12.49%.

B e ———————————

Found
25

b. To 51 parts of 1,2,2,6,6-pentamethylpiperidin-4-ol a
solution of metallic sodium in two parts of tert.butanol
was added. 52.5 parts of acrylonitrile was dropped In
with rapid stirring. After standing for two days at room
temperature the mixture was heated (o 80° C. for two
hours and distilled under reduced pressure yielding
4-(2'-cyanoethoxy) 1,2,2,6,6-pentamethylpipeidine with
a boiling point of 172°-4° C. at 17 mm Hg. This sample
was identical to that prepared under Example 88a.

EXAMPLE &9

A misture of 13.0 parts of 4-dodecyloxy-2,2,6,6-tet-
ramethylpiperidine and 3.42 parts of benzyl bromide
was heated at 100° C. for 48 hours. Petroleum ether
(b.p. 40°-60° C.) was added to the cooled reaction mix-
ture and the 4-dodecyloxy-E,E,é,ﬁ-tetramethylpiperi-
dine hydrobromide formed during the reaction was

filtered off. The petroleum ether solvent was removed
by distillation under reduced pressure and the residue

fractionally distilled to give 4-dodecyloxy-1-benzyl-
2.2.6,6,-tetramethylpiperidine having a boiling point of
200° C. at 0.5 m.m. of Hg. and the following elemental
analysis by weight:

30
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e ——————————————

Required
Found (for C2gHspNO) 55
Carbon 80.67% 80.90%
Hydrogen 11.82% 11.889%
Nitrogen 3.34% 3.37%
S 60
EXAMPLE 90
A mixture of 4-benzyloxy-2,2,6,6,-tetramethylpiperi-
dine and 1.67 parts of ethyl a-bromoacetate in 30 parts
of ethyl alcohol was heated under reflux conditions for
115 hours. The ethyl alcohol solvent was removed by 65

distillation under reduced pressure and the residue frac-
tionally distilled to give 4-benzyloxy-1-ethoxycarbonyl-
methyl-2,2,6,6-tetramethylpiperidine having a boiling
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point of 145°-6° C. at 0.2 m.m. of Hg. and the following
elemental analysis by weight:

M

Required
Found (for C3gH31NO3)
Carbon 71.62% 72.04%
Hydrogen 8.90% 9.37%
Nitrogen 3.94% 4.20%
EXAMPLE 91

A mixture of 25.7 parts of 1,2,2,6,6-pentamethyl-
piperidin-4-ol and 3.09 parts of boric acid in 100 parts of
toluene was heated under reflux conditions with azeo-
tropic removal of water for 24 hours. The toluene sol-
vent was removed by distillation under reduced pres-
sure to give tris-(1,2,2,6,6-pentamethyl-4-piperidinyl)-
borate having a melting point of 83°-9° C. and the fol-
lowing elemental analysis by weight:

o ————— e ————————— it

Reguired
Found (for C3gH20N3031B)
Carbon 68.85% 69.05%
Hydrogen 11.68% 11.59%
Nitrogen 1.76% 8.006%
EXAMPLE 92

30 parts of 1,2,2,6,6,-pentamethylpiperidin-4-ol were
dissolved in 250 parts of sodium added. The solution
was heated overnight at reflux temperature and then
cooled. 38 parts of 2-phenoxyethanol tosylate were
added dropwise and the solution heated at reflux for 5
hours. On cooling the precipitate was filtered off and
the filtrate evaporated in vacuo Treatment of the resi-
due with dilute hydrochloric acid and then basification
with dilute sodium hydroxide to a pH 10 was followed
by extraction with ether. Evaporation afforded a pale
yellow oil which was chromatographed on aluminum
to give 4—(2'-phenmyethoxy)-l,2,2,6,6-pentamethyl-
piperidine as a colourless oil which gave the following
elemental analysis by weight:

e

Required
Found (for CiaHagNO2)
Carbon 72.49% 74.18%
Hydrogen 9.89% 10.03%
. Nitrogen 4.91% 4.81%
EXAMPLE 93

A mixture of 9.87 parts of 4-allyloxy-2,2,6,6-tetrame-
thylpiperidine and 3.03 parts of allyl bromide was
heated at 90° C. for 96 hours. Ether was added to the
cooled reaction mixture and the 4-aliyloxy-2,2,6,6-tet-
ramethylpiperidine hydrobromide formed during the
reaction was filtered off. The ether solvent was re-
moved by distillation under reduced pressure and the
residue purified by chromatography to give 4-allyloxy-
1-allyl-2,2,6,6-tetramethylpiperidine.

EXAMPLES 94-116

Testing in polypropylene film

38 parts of polypropylene were homogenised with
0.076 parts of n-octadecyl-B8(4-hydroxy-3',5'-t-buty!-
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phenyl) propionate in a kneading machine over a period

of 3 minutes at 200° C. 0.19 parts of the product of

Example 13 was then added and homogenisation con-
tinued for another 7 minutes.

This composition was compression moulded into
films of 0.1 mm thickness at 260° C. for 6 minutes and
the films so obtained were then quenched in cold water.

A section measuring 44 X 100 mm was separated from
the 0.1 mm annealed polypropylene foil and exposed to
light irradiation in a fademeter device consisting of a
circular bank of 28 alternate sunlight and blacklight
lamps. The sunlight lamps were 2 feet long, 20-watt
fluorescent lamps characterised by a peak emission of
3,100 Angstrom units; the blacklight lamps were 2 feet
long, 20-watt ultraviolet lamps characterised by a peak
emission of 3,500 Angstrom units. The sample was ro-
tated concentrically about the bank of lamps so that the
radiation therefrom was uniformly distributed over the
section under test.

The exposed sample was examined periodically and
portions of 1t tested for the percent/elongation at break,
the time at which the sample reached 50% of the initial
elongation at break was noted.

Similar tests were carried out on polypropylene sam-
ples containing, respectively, no stabiliser and known
stabilisers, and also stabilisers falling within the scope of
German Patent Specification No. 1,929,928. The results
obtained are set out in the following table:

TABLE

5

10

13

20

25
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The pressing was conducted at 180° C. and the press-
ings were compression-moulded into 1 mm. thick
plaques at 150° C.

The plaques were stored at 20° C. and were periodi-
cally examined visually for the first sign of exudation.

The results obtained are summarised in the following
Table which also includes data relating to comparative
experiments (known light stabilisers added).

TABLE
Time
to exudation
Example Light stabiliser added (days)
— 2,2,6,6-tetramethylpiperidinyl- 1§
4-stearate
— - bis(2,2,6,6-tetramethyl-4- 20
piperidinyl)sebacate
— 4-stearylcarbamoyloxy-2,2,6,6- 13
tetramethylpiperidine
117 1,2,2,6,6-pentamethylpiperidinyl- > 50
4-stearate
118 bis(1,2,2,6,6-pentamethyl-4- >3
pipenidinyl(sebacate
119 4-stearylcarbamoyloxy-1,2,2,6,6- > 50
pentamethylpiperidine

sty

EXAMPLES 120 to 122

The procedure described in Examples 117 to 119 was
repeated except that the compression moulding was

Factor

Time to 50% of initial
elongation at break

(additive)

Example Time to 50% of initial
Additive (control) elongation at break

— none 1.0
— 2-(2'-hydroxy-¥',5'-di-t-butylphenyl)-S-chlorobenzotriazole 3.2
— 4-phenylcarbamoyloxy-2,2,6,6-tetramethylpiperidine 1.8
— 1,6-bis[4’-carbamoyloxy-2’',2’,6',6'-tetramethylpiperidine Jhexane 2.4
— 2,2,6,6-tetramethylpiperidinyl-4-benzoate 2.6
— bis(2,2,6,6-tetramethyl-4-piperidinyl)sebacate 4.7

94 1,2,2,6,6-pentamethylpiperidinyl-4-phenylacetate 5.2

95 bis(1,2,2,6,6-pentamethyl-4-piperidinyl)terephthalate 5.3

96 1,2,2,6,6-pentamethylpipendinyl-4-{p-methoxybenzoate 5.3

97 1,2,2,6,6-pentamethylpiperidinyl-4-(1’-naphthoate) 54

98 1,2,2,6,6-pentamethylpiperidinyl-4-octanoate 6.2

99 1,2,2,6,6-pentamethylpiperidinyl-4-isobutyrate 6.2
100 bis(1,2,2,6,6-pentamethyl-4-piperidinyl)sebacate 8.0
101 2,4-bis(4’-carbamoyloxy-1',2’,2,6',6’-pentamethylpiperidine)toluene 5.2
102  4-p-tolylcarbamoyloxy-1,2,2,6,6-pentamethylpiperidine 5.2
103 4-allylcarbamoyloxy-1,2,2,6,6-pentamethylpiperidine 5.5
104 4-phenylcarbamoyloxy-1,2,2,6,6-pentamethylpiperidine 5.6
105 4-methylcarbamoyloxy-1,2,2,6,6-pentamethylpipenidine 5.8
106 1,6-bis[4’-carbamoyloxy-1',2°,2',6',6"-pentamethylpiperidine }hexane 9.2
107 bis(l-benzyl-2,2,6,6-tetramethyl-4-piperidinyl)sebacate 5.0
108 1-ethoxycarbonylmethyl-2,2,6,6-tetramethylpiperidinyl-4-(p-methoxybenzoate) 5.1
109 1-benzyl-2,2,6,6-tetramethylpiperidiny}-4-(2'-ethylhexanoate) 5.2
110 1-(n-dodecyl)-2,2,6,6-tetramethylpiperidinyl-4-octanoate 5.2
133 1(2-hydroxyethyl)-2,2,6,6,-tetramethylpiperidinyl-4-octanoate 5.8
112 1-(n-propyl)-2,2,6,6-tetramethylpiperidinyl-4-octanoate 6.0
113 4-(n-dodecyloxy)-1,2,2,6,6-pentamethylpiperidine 5.5
114 4-(2°'-cyanoethoxy)-1,2,2,6,6-pentamethylpiperidine >6.0
115 1,4-bis(1',2’,2",6’,6’-pentamethyl-4’-piperidinyloxy)butane >6.0
116 Tris(1,2,2,6,6-pentamethyl-4-piperidinyl)borate 3.0

EXAMPLES 117 to 119

carried out at 200° C. and the substrate used was high-

The procedure described in Examples 94-116 was 65 density polyethylene.

repeated except that 0.25% by weight of the light stabi-
liser under test was used, and, instead of polypropylene,
a low-density polyethylene was employed as substrate.

The results obtained are set out in the following Ta-
ble, which also contains data relating to comparative
experiments (using a known light stabiliser).
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TABLE
Time
o exndation
Example Light Stabiliser {(days)
— 2,2,6,6-tetramethylpiperidinyl-4- 10
stearate
120 1,2,2,6,6-pentamethylpiperidinyl- > 75
4-stearate
121 4-stearylcarbamoyloxy-1,2,2,6,6- >735
[ tetramethyl ] piperidine
122 I-(n-dodecyl)-2,2,6,6-[ tetramethyl } >75
pentamethylene
| piperidinyl-4-octanoate

M

EXAMPLES 123 to 128

100 Parts of crystal polystyrene pellets were dry
blended with 0.25 part of 1,2,2,6,6-pentamethylpiperidi-
nyl-4-stearate, and the dry blend was homogenised by
[extension] extrusion. The stabilised pellets so ob-
tained were injection moulded to form plaques 2 mm.
thick. These plaques were exposed for 3000 hours in a
“Xenotest 150 exposure unit, and any yellowing of the
plaques was measured by determining the yellowness
factor by means of the following equation:

AT(420) — AT(680) "

100
T(560)

yvellowness factor =

wherein the A T values represent the transmission loss

of the sample at wavelength of 420 [m}»nm. and 680 30

I m]am. respectively, after exposure in the Xenotest
unit, the T(s60) represents the transmission value of an
unexpected sample at a wavelength of 560 [mJ»m.
The results obtained, as well as the results relating to
a control experiment and other compositions of this
invention are recording in the following Table.

TABLE
Yellowing
factor after
Example Light Stabiliser 3000 hours
— none 35.0
123 1,2,2,6,6-pentamethylpiperidinyl- 10.0
4-stearate
124 1-benzyl-2,2,6,6-tetramethylpiperi- 9.8
dinyl-4-(2’-ethythexanoate)
125 1,2,2,6,6-pentamethylpipernidinyl- 9.5
4-{n-octanoate)
126 4-(2'-cyancethoxy)-1,2,2,6,6-penta- 8.0
methylpipernidine
127 4-stearylcarbamoyloay-1,2,2,6,6- 1.5
pentamethylpiperidine
128 bis-(1,2,2,6,6-pnetamethyl-4- 6.6
piperidinyl)sebacate

EXAMPLES 129 To 132

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 1% by weight of 4(2'-cyanoethoxy)-
1,2,2,6,6-pentamethylpiperidine was added.

The clear and homogeneous solution was drawn out
on a glass plate to a film of 400-500p thickness, which
was then dried as follows:

at 50° C. for 4 minutes

at 140° C. for 6 minutes |
The final thickness of the film was 80-100u.

The dried film samples were removed from the glass
plate, mounted on white cardboard and exposed in a
“Xenotest 450” exposure unit, one half of the exposed
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" holder of Xenotest

78

sample being covered to facilitate subsequent visual
estimation of yellowing due to exposure. The sample
was controlled and rated visually at intervals of 100
hours.

The data obtained are set out in the following Table
which also includes data relating to a control expen-

‘ment (no added light stabiliser) and to other expen-

ments using stabilisers of this invention.

TABLE
Time to onset of
Example Light Stabiliser yellowing (hours)
— none <100
129 4-(2'-cyanoethoxy)-1,2,2,6,6- 200
pentamethylpiperidine
130 1,2,2,6,6-pentamethy!- 300
piperidinyl-4-octanoate
131 bis-{1,2,2,6,6-pentamethyl- 300
- 4-pipendinyl)sebacate
132 4-phenylcarbamoyloxy-1-n- 400

propyl-2,2,6,6-tetramethyl-
piperidine

EXAMPLES 133-135

1000 Parts by weight of unstabilised polypropylene
powder were thoroughly dry-blended with 1 part by
weight of n-octadecyl-8-(4'-hydroxy-3’,5-di-t-butyl-
phenyl) propionate and 2 parts by weight of 1,2,2,6,6-
pentamethyl-4-piperidinyl-(3',5'-di-t-butyl-4’-hydroxy)
benzoate. The dry-blend was extruded at cylinder tem-
peratures of from 180° to 220° C,, and the resulting
strand was granulated. The stabilised formulation so
obtained was melt-spun and stretched under the follow-
ing conditions:

Extruder temperatures 230/265/275° C.

Melt temperatures at the dye 270" C.
Spinning speed 400 m./minute
Stretching Ratio 1:5

Titer of Multifilament 130/137 denier
Tensile Strength 6 g./denier

The multifilament obtained was mounted on a sample
150 apparatus (Quarzlampen
GmbH) using white cardboard as backing. In intervals
of 200 hours of exposure time, 5 fiber samples are mea-
sured for their retained tensile strength. The data ob-
tained are plotted against exposure time and the expo-
sure time (T) to give 50% loss or original tensile
strength is derived from graph. This value is taken as
the failure time.

TABLE
Time (1)
Ex- to 50% Factor
am- retained T
ple tensile stabiliser
No. Light Stabiliser strength T control
none none 430 1.0
2-{2"-hydroxy-3',5'-di-t-butylphenyl)- 530 1.2
S-chlorobenzotnazole
133  1,2,2,6,6-Pentamethyl-4-piperidinyl- 1,400 3.3
(¥,5'-di-t-butyl-4’-hydroxy
benzoate)
134 1,2,2,6,6-Pentamethyl-4-piperidinyl-8- 1,600 3.7
(3',5'di-t-butyl-4'-hydroxyphenyl)
propionate
135 Bis(1,2,2,6,6-pentamethyl-4- 2,600 6.0
piperidiny!)sebacate
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EXAMPLES 136 to 144

The procedure described in Examples 94 to 116 was
repeated except that the annealed polypropylene speci-
mens were exposed to light irradiation in a Xenotest 430
exposure unit rather than in the fademeter device.

The result obtained are summarised in the following
Table which also includes data relating to a control
experiment (no added light stabiliser) and a comparative
experiment (a known light stabiliser added).

TABLE
Time
10
Fx- Fatlure
ample Light Stabiliser {(hours)
— none {(control) 800
— 2-(2"-hydroxy-3',5'-di-1-butylphenyl)- 1630
5-chlorobenzotriazole
136 bis(1,2,2,6,6-pentamethyl-4- > 9000
piperidinyl)sebacate
137 1,2,2,6,6-pentamethylpiperidinyl-4- 10,000
B-(3',5'-di-t-butyl-4"-hydroxyphenyl)
propionate
138 1,2,2,6,6-pentamethyipiperidinyl-4- > 8600
(3',5'-di-t-butyi-4"-hydroxy benzoate)
139 1,2,2,6,6-pentamethylpiperidinyl-4- 6500
oclanoate
140 4-phenylcarbamoyloxy-1,2,2.6,6-pentamethyl ~ 7000
piperidine
141 4-methylcarbamoyloxy-1,2,2,6,6- 6000
pentamethylpiperidine
142 1,2.2,6,6-pentamethylpipenidinyi-4- > 6000
cyclohexane-carboxylate
143 1,2,2,6,6-pentamethylpiperidinyi-4- > 6000
stearate
144 1,2,2,6,6-pentamethylpiperidinyl-4- ~> 5000
benzoate

EXAMPLES 145-150

100 Parts by weight of polyamide-6 pellets containing
1.8 parts by weight of TiO; were dry-blended with 0.5
part of 4-benzyloxy-1,2,2,6,6-pentamethyl piperidine.
The resulting mixture was melt-spun directly 1nto
monofilaments of 20 denier. The monofilaments were
mounted on white cardboard without tension and were
exposed to light radiation in a Xenotest 450 exposure
unit.

After 500, 1,000, 1,500 and 2000 hours of exposure
time respectively, 5 fiber samples of each formulation
and time interval were tested for tensile strength. The
arithmetic mean percentage values of residual tensile
strength were plotted as a function of exposure time.
The failure points - time to 50% loss of original tensile
strength—were obtained from these graphs.

TABLE

M

Time to 50% loss
of original ten-

Ex- sile strength
ample Light Stabiliser (hours)
— none {(control) 475
145 4-benzyloxy-1,2,2,6,6-penia- 1420
methylpipendine

146  bis(1,2,2,6,6-pentamethyl-4- 1600
piperidinyl)sebacate

147 1,2,2,6,6-pentamethylpipen- 1450
dinyl-4-octanoate

148 [1] 4-phenylcarbamoyloxy-1,2,2,6,6- 1450
pentamethylpiperidine

149  1,6-bis[4’-carbamoyloxy-1',2"- 1500
2'.6',6'-pentamethylpipenidine)
hexane

150 1,4-bis[1',2°,2",2",6',6'-penta- 1600
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TABLE-continued

Time to 509% loss
of original ten-

sile strength
(hours)

Ex-
ample Light Stabiliser

methyl-4'-piperidinyloxy)butane

What we claim is:
1. A compound having the formula:

- CHj CHj;
H
Y—N
OﬁNH R >
CHj3 CH; O

g

wherein [R!!! and RV are the same or different and
each is a straight or branched alkyl group having from
1 to 12 carbon atoms or R/7 and R/V together with the
carbon atom to which they are each attached from a
cycloalkyl group having from 5 to 12 carbon atoms, ] Y
is a straight- or branched alkyl group having from 1 to
12 carbon atoms, an alkenyl group having from 3 to 12
carbon atoms or an aralkyl group having from 7 to 12
carbon atoms and when g is I, Ry is hydrogen or when
g is 1 or 2, R13 is a saturated or unsaturated hydrocarbyl
group containing up to 20 carbon atoms optionally
substituted [, YJ &y halogen or alkoxy having from | to
4 carbon atoms and q is / or 2 and a salt thereof selected
from a phosphate, carbonate, sulfate, chloride, acetate,
stearate, maleate, citrate, [tertrate}) tartrate, [oxo-
late] oxalate, benzoate and substituted carbamate.

2. A compound as claimed in claim 1 wherein Ri218
an aliphatic group having from 1 to 20 carbon atoms, an
alicyclic group having from 5 to 15 carbon atoms or an
aromatic group having from 6 to 15 carbon atoms.

3. A compound as claimed in claim 2 wherein Ry,
when g is 1, is methyl, ethyl, propyl, isopropyl, n-butyl,
2-ethylhexyl, dodecyl, octadecyl, allyl, oleyl, cyclohexyl,
benzyl, phenyl, 2-methylphenyi, 3-methylphenyl, 4-methy!-
phenyl, 2,4-dimethylphenyl, 2,6-dimethylphenyl, naphth-
1-yl or naphth-2-yl; or when q is 2, is [a} 1,2-ethylene,
1,6-hexylene, 2,4,4-trimethyl-1,6-hexylene, 1,3-pheny-
lene, Lor] 1,4-phenylene, 2,4-tolyene, 1,5-naphthylene
or 4,4'-diphenylmethylene [group]}.

4. A compound as claimed in claim 1 wherein [Y]
Y is methyl.

5. A compound as claimed in claim 1 in the form of its
salt of an inorganic or organic acid.

[6. A compound of formula IV as defined in claim 1
wherein R#! and R{¥ are methyl. }

7. A compound according to claim 1 which is 1,6-bis-
(4'-carbamoyloxy-1',2",6',6'-pentamethylpiperidine)hex-
ane.

8. A compound according to claim 1 which is 4-phenyl-
carbamoyloxy-1,2,2,6,6-pentamethylpiperidine.

9. A compound as defined in claim 1 where Y is methy!
and Ry, when q is I, is alkyl of up to 20 carbon atoms,
alkenyl of up to 20 carbon atoms, cycloalky! of 5 to 12

carbon atoms, aryl of 6 to 12 carbon atoms or aralkyl of 7
to 9 carbon atoms, or, when q is 2, is alkylene of up to 20

carbon atoms, alkenylene of up to 20 carbon atoms, cyclo-
alkylene of 5 to 12 carbon atoms or arylene of 6 1o 12
carbon atoms.
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10. A compound is claimed in claim 1 wherein Y Is
methyl and R\2, when q is 1, is methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl, 2-ethylpro-
pyl, 2-methylbutyl, n-hexyl, 2-methylpentyl, n-heptyl, 2-
ethylpentyl, n-octyl, 2-ethylhexyl, 2,2,4-trimeth yipentyl,
n-decyl, n-dodecyl, n-tetradecyl, n-octadecyl, eicosyl, mesi-
tyl, allyl, oleyl, cyclopentyl, cyclohexyl, meth ylcyclohexyl,
t-butylcyclohexyl, t-octylcyclohexyl, cyclodedecyl, 1-perhy-
dronaphthyl, 2-perhydronaphthyl, adamanty!, cyclopentyl-
methyl, cyclohexylmethyl, 2-cyclohexylethyl, benzyl, 2-
phenylethyl, naphth-1-ylmethyl, naphth-2- vimethyl, 2-
(naphth-1-yDethyl, 2-(naphth-2-ylethyl, phen i, 2-methy!-
phenyl, 3-methylphenyl, 4-methylphenyl, 2,4-dimethylphe-

Re. 31;,343
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| nyl, 2,6-dimethylpheny], 4-chlorophenyl, 3-chloro-4-
methylphenyl,  2-ethylphenyl,  4-t-butylphenyl,  2,3-
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dichlorophenyl, 2,5-dichlorophenyl, naphth-1-pl, naphth-
2-pl or biphenylyl; or, when q is 2, is methylene, I,2-ethy-
lene. 1.4-n-butylene, 1,6-n-hexyvlene, 1,8-n-octylene,
2.4.4-trimethyl-1,6-hexylene, 1,10-n-decylene, 1.2-
eicosylene, 1,2-eicosenylene, 1,3-cyclohexylene, l.4-
cyclohexylene, 1,3-phenylene, | 4-phenylene, 2,4-tol-
vlene, 1,5-naphthylene, 4,4'-diphenylene, 44" -
diphenylmethylene, 3,3'-dimethyl-4,4'-diphenylene, or
3,3'dimethyl-4,4’ -diphenylmethylene.
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