
PATENT SPECIFICATION                                    1 399 239 (21)
Application No. 55487/71   (22) Filed 30 Nov. 1971 (21) Application No.
28458/72   (22) Filed 17 June 1972               (19) (21) Application No.
35473/72   (22) Filed 28 July 1972 (23) Complete Specification filed 30
Nov. 1972 (44) Complete Specification published 25 June 1975 (51) INT [err]
C07D 211/44, 211/92;CO7F 5/04, 7/04, 9/65//C08K 5/34 (52) Index at
acceptance C2C  1230 1300 1470 1510 1632 200 202 215 220 221 222 225 226
22Y 246 247 250 251 252 253 254 25Y 280 281 282 28X 290 29X 29Y 304 30Y 313
314 31Y 323 326 32Y 338 339 340 342 34Y 351 355 358 35X 35Y 360 361 362 364
365 366 368 36Y 373 375 37Y 380 386 387 388 38Y 390 391 392 395 39Y 401 40Y
42Y 43X 464 465 491 500 502 SOY 550 552 556 558 560 570 574 577 580 584 589
58X 594 596 605 6OX 612 620 623 624 625 627 628 62X 62Y 633 634 635 637 638
63X 63Y 643 644 645 647 648 64X 650 652 656 658 65X 662 665 668 672 675 678
67X 68X 699 70Y 71Y 728 72Y 73X 750 751 752 753 754 755 75X 76X 76Y 770 771
772 773 777 778 780 78X 78Y 793 797 79Y BA BG KA KB KK KM KP KQ KW KZ LU MB
MC QB QG QU QZ RF SL SN UJ UK UL WA WH YT [err] [err] 3B21 7 C3P  7C17 7C19
7C20B 7C20C 7C20D1 7C20D3 7C7 7D1A 7D1C 7D2A1 E2 C3R  22C10 22C11 22C12
22C13S 22C28A 22C28X 22C9N 22C9Q 22L1B 32C10 32C11 32C12 32C13S 32C28A
32C28X 32C9N 32C9Q 32L1B C3S  2 3A 3D 6 7B 7D. (72) Inventors BRIAN HOLT
and DONALD RICHARD RANDELL (54) NEW PIPERIDINTE DERIVATIVFS (71)    We,
CIBA-GEIGY AG,a Swiss Body Corporate, of Basle, Switzerland, do hereby
declare the invention, for which we pray that a patent may be granted to
us, and the method by which it is to be performed, to be particularly
described in and by by the following statement:- 5     The present
invention relates to new piperidine derivatives, and in particular to  5
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 are described compounds having the
general formula: wherein [err] and [err]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:
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2 [err] n' is a whole number from 1 to 3 inclusive; and when n' is 1, [err]
is an acyl group derived from an aliphatic, alicyclic or heterocyclic
mono-carboxylic acid, an N-sub-. stituted carbamoyl group derived from an
N-substituted carbamic acid, an N-substituted 5      thiocarbamoyl group
derived from, an N-substituted thiocarbamic acid, a monovalent  5 group
obtained by removing an hydroxyl. group from an nxe -acid, an alkyl group,
a cycloalkyl group, an aralkyl group, an ar-l :oup or a group having the
fors.nula: .   .
,~~~~~~~~~~~~~~~~~~H wherein R.' and R,' have their previous significance;
when n' is 2, R, is a diacyl group 10       derived from an aliphatic,
alicyclic, aromatic or heterocyclic dicarboxylic acid, a di-  10 carbamoyl
group derived from dicarbamic acid, a bis-thiocarbamoyl group derived from
a bis-thiocarbamic 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 arylene- dialkylene group; and when n' is 3, Rs is a
triacyl group, derived from an aliphatic, 15      alicyclic, aromatic or
heterocyclic tricarboxylic acid, s tricarbamoyl group derived from  15
tricarbamic acid, a tris-thiocarbamoyl group derived froaii a
tris-thiocarbamic acid, a trivalent group obtained by removing three
hydroxyl groups from an oxo-acid, an alknnetriyl group, arenetriyl group or
an arenetriyl trialkylene group. We have now found that- certain piperidine
derivatives substituted in the 1- and 20       4- positions are effective
stabilisers for polymers, especially against photo- and thermal  20
degradation. According to the present invention, there is provided a
compound having the formula: *   .   .         - .                       R
e O    1 H CI 25       and their salts wherein 1i is 1, 2, 3 or 4;
-                           25 %R is a nonovalent residue and is an alkyl
residue having from 1 to 20, preferably 1. to 12 or 5 to 20 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: O(Ha )mCH-Xi *        30 I30.
30 or -CH-X2 R. wherein m is 1, 2 or 3, R4 is hydrogen or a methyl or
phenyl residue, 35      X2 is halogen, cyano,
35 ~~.,.i  ~ ~ ~   ~       ~      ~     ~        ~~~  ~~~ 43    2      j
. 3                                       1,399,239 -CH-CH2, 0 -COR5,
-CO.OR,, -CO.SR5, or -C0NRRG and Xl is hydroxyl, halogen, cyano, -OCR5 



I                                                 ~~~~~~~~~~~~~~~~~0 t
-.                        :5 OR:    -Oc.i/ ..  -                      -sR5,
if .   ' .  ,  .  -. - ''',OCN  ICO,               . . 5      a -, IR t\t
'1 -5  -OR 0                 0~~~~~~ 0 | 0 d xRG 6    5R6
- -- i  5       wherein R5 is an alkyl residue having from 1 to .20 carbon
atoms, an alkenyl residue P      to      ghaving from 2 to 20 carbon atoms,
a cycloalkyl residue having from 5 to 12 carbon t~~    -      ~I  -.
atoms, an aryl residue having from 6 to 11 carbon atoms, or an aralkyl
residue having *    .       {              7 to 14, preferably 7 to 11,
more preferably 7 to 8 carbon atoms, or, when R, is joined
'0~~~~~~~~~~~~~~~~~~~~~~~~ *      I    1         to a nitrogen atom, also
hydrogen and '.    lo                     ato.rn speeal  yrgno an arkyl
residue having from 6  to I4 carbon atoms, or an10ky eiuehvn 7R and R6
together with the nitrogen atom to which they are bound form a 5- or 6- a
membered ring which contains no other heteroatoms or contains one or more
other heteroatoms, or    is an acyl group 120-
-. -.C-R,~ We  .          . ~~~15  wherein R. is hydrogen, an unsubstituted
alkyl or substituted alkyl residue having from  15 1- to 20 carbon atoms,
an alkenyl or alkynyl residue having from 2 to 20 carbon atoms, - a
cycloaliphatic (particularly cycloalkyl) residue having fromS to 12
(preferably 5 or 6) 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 (more preferably an aralkyl residue having 7 to 11 carbon
atoms) or an heterocyclic residue, or     20 RI is a carbamoyl or
thiocarlarnoyl residue having the foromula: 25                      .~
.  R.       C: ly                                       .. 'J'" <
/   ' s                         ; .. .wherein X3 is T-0-or- , R. is
hydrogen or an alkyl residue having from 1 to 4 carbon ato ms, and *  25
R6 is hydrogen, an alkyl residue having from  1  to 20 carbon atoms, an
alkenyl residue  25 30 having from 3 to 20 carbon atoms, a cycloalkyl
residue having from 5 to 12 carbon atoms or an unsubstituted aryl or
substituted aryl residue having from 6 to 12 carbon P         ~~~atoms; R2
is an alkyl residue having from 1 to 4 carbon atoms, an alkenyl or alkynyl
residue .    30       having 3 to 20 carbon atoms, preferably 3 or 4 carbon
atoms, a cycloallkyl residue  30 having from  to 12 carbon atoms, an aryl
residue having from 6 to 10 carbon atoms *~~~ oi' an aralkyl residue having
from 7 to 9 carbon atoms or preferably hydrogen; and *1  -    when n is 1,
R3 is a monovalent radical having the same sinifi~cance as R., or R I
~~~represents a monovalent group obtained by removing a hydroxyl group from
a suiphinic 35      acid, a suiphonic acid, a phosphorus containing acid or
sulphuric or a boric acid, or R,    *5 I        ~~~is an aryl residue, a
cycloalkyl group having from 5 -to 12 carbon atoms, or a residue 35     |
.          having the formula:    *  : . g    4
1,399,239                                         4 CH13 Cl-I3 wherein R1
is hydrogen or R,' has the same significance as RI; when n is 2, Rs is a
divalent residue and is an alkylene residue having from  1 to 20 carbon
atoms, an alkenylene residue having from 2 to 20, preferably 3 to 20,
carbon 



atoms, an alkynylene residue having from 2 to 20, preferably 3 to 20,
carbon atoms,    5 cycloalkylidene residue having from 5 to 12 carbon
atoms, an arylene residue having 6 to 14 carbon atoims, an aralkylene
residue having from 8 to 14 carbon atoms or an aliphatic, aromatic or.
heterocyclic diacyl residue, E~~~  ~~         .:s . ''
.                          .- 'I    . ; 3 <        10        an aliphatic
or aromatic dicarbamoyl or dithiocarbamoyl residue, suiphinyl or sulphonyl
10 residue or a divalent residue obtained by removing two hydroxyl groups
from a di- sulphonic acid, a phosphorus containing acid or sulphuric or a
boric acid; -.    when n is 3, Rs is a trivalent residue and is an
alkanetriyl an arenetriyl or an arenetriyl-trialkylene residue, an
aliphatic or aromatic triacyl residue or a triacyl :            15
residue derived from o-phosphoric, o-phosphorous or o-boric acid; and when
n is 4,     15 R. is a tetravalent. residue and is an alkane-tetrayl
residue,.or a tetraacyl residue derived from an aliphatic or aromatic
tetracarboxylic acid or from o-silicic acid; -. -
provided that when R1 represents an acyl group ^ 0 -20      an aliphatic,
aromatic or heterocyclic diacyl residue, the group -DCO- or -CO.CO-,     20
an aliphatic or aromatic triacyl or tetraacyl residue, a triacyl residue
derived from o- phosphonic, o-phosphorous or a-boric acid or a tetraacyl
residue derived from o-silicic acid, the number of carbon atoms in the
alkyl group designated by R, is from 5 to 20; as well as, when n is 2, 3 or
4, partial ethers, esters and carbamoyloxy and thiocar- *1            25
bamoyloxy compounds related to the fully-reacted compounds of formula 1.
25 When n is 1, RI and/or R1 may be an alkyl residue having from 1 to 20
carbonr 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-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n- : .. .,
dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl residue and
eicosyL In 30       terms of accessibility and activity however for optimal
compatibilty with poiyolelines  30 substrates, alkyl substituents R, and/or
R, 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 * .             35        carbon atoms,
examples of these substituents are allyl, methallyl, 3-hexenyl, 4-octenyl,
35 6-decenyl, 10-undecenyl, and 8-octadecenyl residues, however the
preferred substituents in this group are allyl and methallyl residues. When
the residues R1 and/or R, are 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, . .          40      tetradec-1-ynyl and octadec-1-ynyl. The
preferred alkynyl substituents however are      40 propargyl and
methylpropargyl. When R, and/or R, is an aralkyl residue, suitable examples
are benzyl, fl-phen- * .    ethyl, e-methylbenzyl, arc-dimethylbenzyl,
a-naphthylmethyl and p-methyl-r-methyl- benzyl residues. Benzyl is
preferred. .45          A further sub-group of R1 and/or Rs substituents is
substituted alkyl derivatives  45 having the formula:- (CH2)m-CH-Xl or
-CH-X2 -R4               R,    4                 _  _ _     _ 5  _
.,,,,, ,, =,,1-',' "    , , ' ,                  5 wherein m, R,, X, and
X',   c fh ir previous significance but wherein, however, R4 is preferably
hydrogenl and in is preferabl- 1. 



When X, is a hydroxyl residUle, exari-,)es of the substituents R. and/or R,
are 2-hydroxyethyl, 2- and 3-hydro-yp-opyl, 3- and 4-hydroxybutyl, 4
-hydroxypentyl and ii      5       2-hydroxy-2-phenyl ethyl, preferably
2-hvydroxyethyl, 2-hydroxypropyJ and 2-hydroxy-     5 2-phenylethyl. When
X, and/or X, are halogen atoms, examnples of R, and/or R, include 2-
chloro- and 2-bromo ethyl, 2-. and 3-chloro- and 2- and 3-bromopropyl, 3-
and 4- -s                chlorobutyl and 2-chloro-2-phenyl, precerably 2-
chloroethyl, 2-chloropropyl and 2- s,  S        10
chloro-2-phenylethyi.
10 ;.Whc,- X, a,-,d/or    nn' a-r gcy .-', 1P  -and I, I? - -u:
r",'nnmpthvi, 1- qnd .n                              2-cyanobutyl,
4-cyanopentyi, 2-cyano-2-phenyicthyi groups, preferably a 2-cyanoeihyi
group. When X2 is a 1,2-epoxy group, R. and/or 1%' sray be
2,3-epoxy-n-propyl, 2,3- 15       epoxy-methylpropyl, but the preferred
epoxyalkyl substituent is 2,3-epoxy-n-propyl.     15 When X1 is --OR..,
-OCOR, -OCSR,, --.OCONR,;R, -CSNRCR,, or when X, and/or X2 are --COR,,
-COOR,, -COSR:, -CONR,;R5 and the group R, is alkyl, then the alkyl group
preferably has from 1 to 12, most preferred 1 to 2, carbon yl      10
atoms; when R, is an alkenyl residue, then it preferably contains 2 to 4
carbons; when ii-                    20       R. is a cycloalkyl group it
preferably contains 6 carbon atoms; when R, is an aryl       20 residue it
preferably contains 6 or 7 carbons; and when R, is an aralkyl residue, it
al             Ipreferably has 7 or 8 carbon atoms. lyl
Rs and R, together with the nitrogen atom to which they are bound can form
a 5- 4,       15                     or 6-membered ring such as the
pyrrolidinyl-, imidazolidinyl-, pyrazolidinyl-, piperi- ed
25       dinyl-, piperazinyl- or morpholinyl ring.
25 |                    Examples of R, and/or RK, within this sub-group are
2-methoxyethyl, 2-ethoxy- ethyl, 2-propoxyethyl, 2-butoxyethyl,
2-methoxypropyl, 2- and 3-cthoxypropyl, 2- and 3-n-butoxypropyl, 3- and
4-methoxybutyl, 3- and '-ethoxybuty], 3- and 4-butoxybutyl, -
4-methoxypentyl, 4-ethexypentyl, 4-n-butoxypentyl,
2-meiltoxy-2-phenylethyl, 2- 30      ethoxy-2-phenylethyl;  2-acetoxyethyl,
2-n-propionoxyethyl, 2-benzoyloxyethyl, 2-        30 acetoxypropyl,
2-n..propionoxypropyl, 4-acetoxybutyl, 4-n-propionoxybutyi, 4-acetoxy-
pentyl, 4-n-propionoxypentyl, 2-phenyl-2-acetoxyethyl, 2-
(methylcarbanoyloxy ) ethyl, ,   20  1
2-(cthylcarbamoyloxy)ethyl, 2-(phenylcarbamoyloxy)ethyl, 2-
(methylcarbamoyloxy)- a-                              propyl,
2-(ethylcarbamoyloxy)propyl, 2-phenyl-2-(carbamovloxv)ethyl, 2-(allylthio-
Cic                     35      carbamoyloxy)ethyl,
2-phenyi-2-n(methylcarbamoyloxy)ethvl, 2-phcnyl-2-(phenylcar-        35
bamoyloxy)cthyl, methylcarbonylmethyl, 2-(methyl(:arbonyl )ethyl,
2-(eihyl-carbonyl)- 2r-             !               ethyl,
2-(methylcarbonyl)propyl, and 2-(methylcarbonyl)-2-phenylethyl; mnethoxy-
25                     carbonylmethyl,  2-(ethoxycarbonyl)ethyl,
2-(methoxycarbonyl)-propyl,  and  2- on'14           !
(methoxycarbonyl )'-2-pbenylethvl, 2- (cthvlthiocarbonyl ) ethlyl,
2-i(methylthiocarbonyl)- -             g ^    40        propyl and
2-(methvlt'ocarbonvl)-2-Dlienvlethyl, carbamoylmethyl, 2-carbamoylethyl,
40 n-              |               2-methylcarbamoylethyl,
2-ethylcarbarnoylethyl, dimethylcarbamivoybmnthyl, 2-uiew  i- In
i               carbamoylethyl, thiocarbamoylmethyl.
2-(thiocarbamoyl)ethyl, 2-methylthiocarbamloyl- ICS      30
ethyl, dimethylthiocarbamoylmethyl, 2-(phenylcarbamoyl)etnyl. 12
When n is 1 and R, and/or R, is an acyl group -COR, wherein R, is an un- 11
i      45       substituted alkyl or substituted alkyl residue usually
having from 1 to 20, preferably 1  45 to 19, carbon atoms, R7 may be a
methyl, ethyl, propyl, butvl, hexyl, n-octyl, 2-ethyl- 20
hexyl, n-decyl, n-undecyl, n-tridecyl, n-tetradecyl, n-hexadecyl,
n-lieptadecyl and vl],     35                     eicosyl, chloroethyl,
clhlorohexyl, methylthioethyl, ethylthioethyl, octylthioethyl, or nts
dodecylthioethyl residue; alkenyl residues  , usually have from 2 to 20,
preferably 2 q      50       to 17, most preferred 2 to 6, carbon atoms
such as vinyl, allyl, methallyl, isobutenyl or  50 YlI
hexenyl group; alkynyl residues R7 usually have fromn 2 to 20, preferably 2
to 6, tyl,            .               carbon atoms such as a propargyl
group; cycloaliphatic residues R, usually have from 



are       40                    5 to 12, preferably 6 to 10, most preferred
5 or 6, carbon atoms, such as a cyclopentyl or cyclohexyl residue;
araliphatic residues R7 usually have from 7 to 14, preferably 7 en-
55      to 13, most preferred 7 to 9, carbon atoms such as a henzyl,
fi-phenyletlhyl, diphenyl-  55 *yl-                            methyl or
styryl residue; unsubstituted aromatic residues R, usually have from 6 to
14, preferably 6 to 10, carbon atoms such as a phenyl or naphthyl residue,
a substituted yes       45                    aromatic residue, substituted
by for examplc alkyl having 1 to 4 carbon atoms such as tolyl, p-tert-
butylphenyl; and heterocyclic residues R, may be for example a furan 60
or thiophlene residue. As examples of comlpounds wherein R, and/or R:, are
unsaturated   60 acyl groups those arc preferred wherein only one of R, and
R, denotes an unsaturated acyl group. Examples of acyl groups R, and/or R.,
are ornMyl, acetyl, propionyl, n-butyryl, hexanoyl, heptanoyl, octnovl,
2-ethllhexanuvl, 2,2,4 trimethylpentaioyl, n-decanoyl, hS
n-dodecanoyl, n-tetradecanovi, n-hexadecanoyl, n-octadecanoyl, n-eicosoyl,
acryloyl,    i,5    6                                          1,399,239
6 a-methacrylol, crotonoyi, undec-10-enoyl, octadec-9-enoyl,
/3-metltllopropionyl, niethrylthioacetyl, P-octylthiopropionyl,
P-dodecylthiopropionyl, cyclopen au:o)yl, cyclo- hexanoyl, benzoyl, a- and
f-naphthoyl, cyclopentylacetyl, cyclohexylacetyl, phci-y1acetyl,
f-phenylpropionyl, diphenyloctanoyl, /3-phenylacryloyl, o-, mn- and
p-toluoy!, o-, ni- 5       or p-methoxybenzoyl and o-, m- and
p-chlorobenzoyl, 2-furoyl and 2-picolirjoyl; pro-      5 vided that when R3
represents an acyl group 0 an aliphat., aromatic oi heterocyclic diacyl
residue, the groop -CCo- or -CO.()u-. an aliphatic or aromatic triacyl or
tetraacyl residue, a triacyl residue derived from o- 10       phosphonic,
o-phosphorous or o-boric acid or a tetraacyl rcsidue derived from o-silicic
10 acid, the number of carbon atoms in the alkyl group designated by R, is
from 5 to 20. When n is 1, RI and/or R3 may also be a carbamoyl or
thiocarbamoyl residue having the formula:- N-C. /     11 Ra X 15
wherein X3 is --O- or -S-, R., is hydrogen or an alkyl residue having from
1 to 4        1 5 carbon atoms and R, is hydrogen, an aikyi residue having
from I to 20, preferably 1 to 8, carbon atoms, an alkenyl residue having
from 3 to 20 carbon atoms, a cycloalkyl residue having from S to 12 carbon
atoms or an unsubstituted alkyl, or substituted aryl, for instance, alkyl
or halogen-substituted aryl residue having from 6 to 12, preferably 20
6 to 10, carbon atoms. Examples of suitable residues within this group are
carbarnoyl,   20 N-methylcarbamoyl, N-ethyl-carbamoyl, N-n-propylcarbamoyl,
N-isopropylcarbamoyl, N-n-butylcarbamoyl, N-n-pentylcarbamoyl,
N-n-octylcarbamoyl, N-n-decylcarbamoyl, N-n-dodecylcarbamoyl,
N-n-octadecyl, N-n-eicosylcarbamoyl, N-allylcarbamoyl, N-
methallylcarbamoyl, N-undecenylcarbamoyl, N-cyclopentylcarbamoyl,
N-cyclohexyl- 25       carbamoyl, N-methylcyclohexylcarbamoyl,
N-cyclododecylcarbamoyl, N-(1- and 2-            25 perhydionaphthyl
)carbamoyl, N-adamantylcarbamoyl, N-cyclopentylmethylcarbamoyl,
N-benzylcarbamoyl, N-(.-phenethyl)carbamoyl, N-(1- and
2-naphthylmethyl)car- bamoyl, N-phenylcarbamoyl, N-(o-, m- and
p-tolyl)carbamoyl, N-(2,4- and 2,6-xylyl)- carbamoyl, N-(a- and
f3-naphthyl)carbamoyl, N,N-dimethylcarbamoyl, N-methyl, N- 30
ethylcarbamoyl, N,N-diethylcarbamoyl, N,N-diisopropylcarbamoyl,
NN-di-n-propyl-         30 carbamoyl. N.N-di-n-butyl-carharmoyl and
NN-di-isobl  -carba moyl rcsidues as wel 



as the corresponding thiocarbamoyl residues. 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 R, is for example allyl, 35
methallyl, 3-hexenyl, 4-octenyl, 6-decenyl, 10-undecenyl or 8-octadecenyl,
preferably    35 allyl or methallyl and as alkynyl residue for example
propargyl, but-l- and -2-ynyl, penta-l-ynyl, hex-1-ynyl, oct-1-ynyl,
dec-1-ynyl, dodec-1-ynyl, tetradec-1-ynyl and octadec-1-ynyl, preferably
propargyl, R, as cycloalkyl is for example cyclopentyl, cyclo- hexyl,
cyclooctyl, cyclododecyl, preferably cyclohexyl as aryl residue R2 is for
example 40       phenyl, p-tolyl, t-butylphenyl, naphthyl, preferably
phenyl or p-tolyl and as aralkyl    40 residue it is for example benzyl,
alpha-methylbenzyl, p-alphadimethylbenzyl, preferably benzyl. When n is I
Rom may be the same as RI. If R3 is alkyl it is preferably an alkyl group
having 45      from 3 to 18 carbon atoms.
45 When Ra represents an aryl residue it is for example an aromatic residue
having 6 to 20 carbon atonms, preferably an aryl residue having 6 to 12
carbon atoms, most preferred phenyl. When n is 2 o50          R, is, for
example an alkylene residue having from  1 to 20, preferably 2 to 6,
so carbon atoms such as methylene, ethylene, trimethylene, tctramethylene,
hexamethylene or cyclohexane-1,4.-bis-methylenie residue. Alkecnylene
residues R, preferably contain 3 to 20, most preferred 3 or 4 carbons, and
may be, for instance a 1,3-propen-ene or 1,4-    6                  7
1,399,239                                             7 buten-2-cne
residue. Alkynylene residues R, preferably contain 3 to 20, most preferred
4 carbon atomns and may be, for instance a 1:4 but-2-ynylene residue. When
R, is a ;,  cycloalkylidene residue, it preferably contains 7 or 8 carbon
atoms. When R, is aralkylcne it may be for example ca-p-xylylene. D-
55              5            Diacyl residues R3 include those derived from
an aliphatic, aromatic or hetero-        5 cyclic dicarboxylic acid.
Examples cf aliphatic dicarboxylic acids are those having from 2 to 20,
preferably alkane dicarboxylic acids having 6 to 10 carbon atoms such as
malonic, succinic, glutaric, adipic, pinielic, suberic, azelaic, sebacic,
1,12-dodecancdioic, 1,18-octadecanedioic, 1,20-docosanedioic acid and
N-methyliminodiacetic acid. Ex- 10       amples of aromatic diacyl residues
are those derived from pbthalic, isophthalic and        !0 terephihalic
acids, each optionaliy ring-substituted, for instance by halogen, an alkyl
or alkoxy group each having from  1 to 20 carbon atoms, a hydroxy or
tertiary amino 0-              lgroup; provided that when R3 represents an
acyl group ;-ic      10 10.
0 '.ue l 15       an aliphatic, aromatic or heterocyclic diacyl residue,
the group -CO-  or -CO.CO-,         15 an aliphatic or aromatic triacyl or
tetraacyl residue, a triacyl residue derived from o- phosphonic,
o-phosphorous or o-boric acid or a tetraacyl residue derived from o-silicic
acid, the number of carbon atoms in the alkyl group designated by RI is
from 5 to 20. Examples of heterocyclic dicarboxylic acids are 2,5-thiophcne
dicarboxylic acid 1      20        or 2,5-furandicarboxylic acid.
20 4        15                           Rs is for example an aliphatic or
aromatic dicarbamoyl residue such as a divalent alkyl dicarbamoyl iesidue
for example the divalent residue of butan-1,4-dicarbamoyl 



yl               i                or hexan-1,6-dicarba-moyl or such as a
di-;alent aryl dicarbamoyl residue such as the yl,
divalent residue of phenyl-1,4-dicarbarnoyl. Rs is for example an aliphatic
or aromatil ,ly                      25       dithicarbamoyl residue such
as a divalent aikyl dithicarbamoyl residue for example the     25 vi,
20                      divalent residue of butan-1,4-dithiocarbamoyl or
hexaa-1,6-dithiocarbamoyl or such il.             l                as an
divalent aryl dithiocarbamoyl residue such as the divalent residue of
phenyl-1,4- .7],             !                dithiocarbamoyl. .1-
I                When n is 3 5 2            30            R, is, for
instance, a triacyl group derived from an aliphatic tricarboxylic acid
30 '.1,             isuch as nitrilotriacetic acid, tricarballylic acid,
from  an aromatic tricarboxylic acid *r-I                              such
as benzenetricarboxylic acid or from an inorganic acid such as
v-phosphorous, o- I l             phosphoric or o-boric acid, or oxyacids
for example, benzene-1,3,5-trisulphonic acid; .I-              |provided
that -.hen R, represents an acyl group 30 .1!              !
0 35     .
35 - 35                     an aliphatir, aromatic or heterocyclic diacyl
residue, the group -CO- or  O.CO-, I,                               an
aliphatic or aromatic triacyl or tetraacyl residue, a triacyl residue
derived from o- phosphonic, o-phosphorous or o-boric acid or a tetraacyl
residue derived from o-silicic acid, the number of carbon atoms in the
alkyl group designated by R, is from S to 20. 40            40       When n
is 4
40 R3 is, for instance, a tetracyl group derived from a tetracarboxylic
acid, such as ethylenediarninctetracarboxylic acid, from the
tetracarboxylic acids described in British Patent Specification No.
1080335, 1,2,4,5-benzene tetracarboxylic acid or from  o- silicic acid. 45
R3 preferably represents an acyl or an N-substituted carhamoyl, an alkylene
group,      45 45                     a substituted alkylene or an aralkyl
group; provided that when R3  represents an acyl *   .          group 0 an
aliphatic, aromatic or heterocyclic diacyl residue, tie group -GO-- ot
-CO.CO-, 50       an aliphatic or aromatic triacyl or tetraacyi residue, a
tMiacyl residue derived from o-    50 phosphonic, o-phosphorous or o-boric
acid or a tetraacyl residue derived from o-silicic    8
1,399,239                               _  _39_,239_    8 acid, the number
of carbon atomns in th& alkyl group dcsignated by R, is from 5 to 20. R1
preferably represents an alkyl, alkenyl or substituted ally] group such as
hydroxyallkyl, alkylcarbonyloxy or arall.yl group. Examples of compounds of
t.c present invention are:- Examples where 7 - 1
5 4-Miethoxy-1,2,2,6,6-pentamethybl~pterioinle 4-n-;3utoxy-
1,2,2,6,6-penarrictlan hylpipc-ridine 4-n-Dodecyloxy-1,',2,6,6-pentamethiv
piperidine 4-n-Octadecyloxy- 1,2,2,6,6-peitametlp-.hv'eiperidine :5
4-
10 10   4  2-yncho xyy 4- 2-lydroxyethyi)j-
3i,2,2,6,6-penltanetbyipiperidline
1-n-Propyl-4-methoxy-2,2,6,6-tetraifechvlpiperidine
1-n-Propyl-4-n-dod2c5,loxy-2,2,6,6-t6t mthaythylppiperdirie
1-n-Propyl-4-n-octxdecvloxy-2,2,6,6-tetraetidthpiperidine
1-sec-Butyl-4-n-dodecy]oxy-2,2,6,6-,ctr,6-ethylpiaeridtbie
15 



1-n (Octv-4-methoxy-2,2,4,'-tctra-1eyilov!emiperidine
1-n-lDo1eyl-4-n-dodmcyloxy-2,2,6,6-tretpmethrilpiperidine
1-n-Octadecyl-4-metlloxy-2,2,6,6-ttraaethylylpipridine
l-n-Octadecyl-4-n-octadecylox5v-2,2-,5,6-tetramethyl-pi.peridinie 20
1-n-Eicosyl-4-methoxy-2,2,6,6-tetramethylpiperidine
20 1-Allyl-4-methoxy-2,2,6,6-tetramethvpiperihine
1-Allyl-4-alldyloxy-2,2,6,6-tetra metthyipiperidine
1-B('-Undec-10'-zylvl)-4-n-butoxy-2,2,6,6 -tetramethylpiperidine 1-(l1'-
Undec- 10'-ecn y l )-4- ( 1'-undec- 10'-envloxy )-2,2,6
.6-tetramethylpipe-ri dine 25        1-lenyl-4-methoproxy-2,2,6,6-t
etramtylpiperidine                                              25
1-Oleyl-4b-oleyloxv-2,2,6,6-tetramethylpiperidine
1-Propargyl-4-ethoxy-2,2,6,6-tetramythylpiperidine
1-Propargyl-4-propargyloxy-22,,6,6-tetramethylpipocridire
3-Benzyl-4-n-dodecy 4ylox y-2,2,6,6-tetramhitiylpdfperidin3 30
1-Be(-zyl-rp-allyloxy-2,2,6,6-ttetrmmetlylpiperidine
30 1-Be(zyl-4-propargylox--2,2,6,6-tetrahxy-thy2Diperidiame
1-Benzyl-4-benzyloxy-2,2,6,6-tetramhpthylpiperpidine 1-
(2'-Ilydroxyethyl)-4-methy-oxy-2,26,6-tetramethyypip lpridine
1-(2'-H5ydroxypropyl)-4-allyloxy-2,2,6,6-tetramethy lpipcrtd     -,2ne 35
1- (2'-Hydroxycthyl ) -4-propargyloxy-2,2,6,6-tetramethylpiperidine
1-(2'-CHydroxypropyl )-4-benzyloxy-2,2,6,6-tetramethylpiperidine 1-
(2'-HBdroxyetlhyl)-4- (2'-hydroxmethoxy)-2,2,6,6-tetramethylpiperidine 1-
(2'-Cyhroxyphyl) 4- (2'-hydrox) propoxv) -2,2,6,6-te;rai methylpiperidine
1- (2'-HCndroxv-2'-phenvxethyl)-4-n-butoxy-2,2,6,a-tetreiethylpiperrdine 40
1-(2'-Hydrox5Y-2'-phenylethyl) 4- (2'6-hydroxy-2-phen5lethoxy) -2,2,6,6-
40 aetylnetetraethylpiperidine 1- (2'-Chlorothyl )
-4-n-dodecyloxy-2,2,6,6-methylpiperidine 1- (2'-Chloropropyl
)-4-benzyloxy-2,2,6,6-tetramethylpiperidine 1- (2'-eBrpoprothyl) -4-
(2'-bronocthoxy)-2,26,6-tetramethylpiperidine 45        1-
(2'-Chloro-2'-phenhy     l )-4-n-octyloxy-2,2,6,6-tetramethylpiperidine
45 1- (2'-Cyanoethyl )-4-phenoxy-2,2,6,6-tetramethylpiperidine 1-
(2'-Cyanoethyl ) -4-benzyloxy-2,2,6,6-tetramet       ahylpiperidine 1-
(2'-Cyanocthyl )-4- (2'-cyanoethoxy2 ) -2,26,6 -tetrarrthylpiperidine 1-
(2'-Cyanopropyl)-4-methoxy-2,4y,6,6-tctramcthylpipcridine 50        1-
(2',3'-epoxypropyi) -4-n-butoxy-2,2,6,6-tetramethylpiperidine I-
(2',3'-cpoxypropyl ) -4-benzyloxy-2,2,6,6-tetramethylpipiridine 1-
(2',3'--epoxpropyl ) -4- (2',3'-poxvpropoxy) -2,2,6,6-tctramethylpiperidine
6 1- (2'-methoxyethylc ) -4-athoxyv-  -e-2,2,6,6-tetamethlpipe ridine 1-
(2'-n(methylhyl o-4- (2'-ni)e   vey-thoxy) -2,2,6,- (ttrhc
anethylpiperidint 55        1 - ( 2'-ethoxypropya  ) -4-alvylpiperidine 1-
( 2'-ct~hoxy-2'-phenvl.;,hI ' -4j- bcn,-zylox vY-2,2,6,6-
tetramethylpiperidine                 5 1- (2'-acetoxyethyl
)-4-n--b'utoxy-2,2 6-6-tetramietl-,ylpiiperidinec 1- (2'-benzoyloxyctblvl
)-4- (2'-benzoyloxycthioxy)-2,2,.6,6-tetramethylpipcridine 1-
(2'-,)ropionoxyN'-ropyl )-4-a 11yloxy-2.;2,6 fi-tetramethlvpi tltridine 60
1- [2'-({mcthvlcarbamovloxyv)eth vl j -4-beiizvlIoxv,-2,2,6,6-te~trameth)
Ipiperidine               60 1- [ 2'- (methS Icarbamoy loxyv) thylI
-4-12'- \ metbylcarbarmo; lox y )ethoxy] - 2,2,6,6-tetraimet
hylIpipcridinec 1- [2'- (Phenylcarbamoyloxy) ethyl J-4- [2'-canorhoxtlyx
)-2,2,6,6-tetramethylpiperidine   



S               9                      ________9                  1,399,239
_  _ _   _ _ _  _ _ _  _ _ _  _    9 as
2~~~~~~~~-[mt,2,6,6-tretram~cthylf 4--ri-odiae ,2266-ermtl~,iiprdn 5
1-(2'~~~I-Methyl,,xcarbonyir ethyl  )4 in-' d
ct,-.,,ycboyxyoy-2,2,6,6-tctainehylpperyin p- rchlabnIe'~]-
cyov*,,,-crichiperidine, 5   1-2-methoxylc arb onyliyl nt'ii,,'
,i-carovihoxxy2.,-T.-2r,,6me *tly  ridtbin ici~n 1- ( '-rnthoxyarboy" thl)
1(2'-rethoycaron-ylethoy)6-2,2,6,6-ethyppridmetb 10
6-et~Di-piperidpierdin e 1- (2'- Methoylcarbionyl)ethy 1) 4 LT~a
-m52thy6-ctrbamoethylpiperidine,6 l-2-(toyabnle  A1
2-yv~.ehx)2266tetraniethylpiperidine 105       1-1[2'- (thiothoxvcarbaonyl)
cihyl ] -A4-iethoxy%- 2,2,.6,6--tetrainethiylpipcridine
105 105                        1-ThoGlarbanoylmc
etbl-4-bcnzyioxy-2,2,6,6-tctraincthvlp~iper-idine I1-
[2'.imethylthcarbainoyl ) i
ethyl]-4-b['-enhy]oxarbarnoylI~t~mehoxy]l-22,6,-id *   15        1~~I-
Ac2'l-- (D ethylcabioxy]2 )e6thyj-4-methxy-2,26,6-netrrehlieiie1 15
1~~~~~-Thoauro 1-4 yhnctyl-4-avlyioxy)-2,2,6,6-tetrainrethylpiperidiine 10
-Acetryl-4- bnzyloxy-2,2,6,6-tetrarniethylpiuerc.id-inc
2 20
I~~~~~-Lauroyl-4-r(2-bydoxythoy-2,2,6,6--tetrainethvlp   ipeprridinn *   20
1~~-Ctarbroyl-4-rn-tocxdcy jo-2,2,6,6-tcri ethypridiri.et
20peid 20                  1~~~~~-MetbIcz -ioyl-4
-bn-butoxy-2,2,6,6-tetramerchylpiperidine 1-Phenylcarbaxn~oyl-4-
(2'-hyvdroxyethoxy) -2,2,6,6-tetra.mc-thylpiper-idine *   25
1-Phenylthiocarbainoyl-4- (cyciohe~xyloxy )-2,2,6,6-terLrameti~ylpiperidine
25 '25
1-Dimethylcarbarnoyl-4-mcth-oxv-2,2,6,6-tetramcethylp~iperidine
1-Methylthiiocarbamoyl-4-n-octyloxy- 2,2,6,6-tctrarinethlvlpiperidine
1-Pheniyichiocarbamoyl-4-mrethoxv-2,2,6,6-tetramethiylpiperidiine
1,2,2,6,6-Pentainethylpiperidinyl-4-f.ormate 30
1,2,2,6,6-Pentamethylpiperidinyl-4-acetate
30 30
1,2,2,6,6-Penitamethylpiperidinyl-4-isoba.tyrate
1,2,2,6,6-Pentamethylpiperidiniyl-4-n-octanoatc
1,2,2,6,6-Pentamieth~yipiperidinyl-4-pivalaze
1,2,2,6,6-Pentainethylpiperidinyl-.4-stearate 35
1,2,2,6,6-Pentarnethylpiperid~iiyl-4-eicosanoate
35 35                 ~~~~~1,2,2,6,6-Pentarncethylpiperidinyl-4-
(2'-exhylhcxanoate) 35
~~~~~1,2,2,6,6-Pentainethylpiperidinvl-4-acrylate
1,2,2,6,6-Penitamethylpiperidin'yl-4-oleate
1,2,2,6,6-Penitamnethylpiperidiniyl-4-cyclohexaniecarboxylate 40
1,2,2,6,6-Pcntamethylpiperidinyl-4-a1damantanc- 1-carboxylate
40 40                  l,2,2,tJ,6-PL4A"aLASCLJIJpiperiL~li-yl-4fl)Lrltoate
1,2,2,6,6-P-entanmcthylpiperidinyl-4-p-toluate
-1I,2,2,6,6-Penvamethylpiperidinvl-4-p-t-butylbenizoate
I1,2,2,6,6-Pentainethylpiperidinyl-4-p-rnethoxybenzoate 45
1,2,2,6,6-Pentaniethylpiperidinyl-4-o-chloro-benzoate
45 45
~~~~~1,2,2,6,6-Pcntamnetiyipiperidinlyl-4-p-chloro-benzoate 45
~~~~~1,2,2,6,6-PentainerhylpiperidiniyJ-4-a-naphthoate
1,2,2,6,6-Pentainethylpiperidinyl--4-plbenvlacetatc I
,2,2,6,6-Pcntamcthylpiperidiniyl-4- (1 -naphtbylacetate) 1
1,2,2,6,6-Pentainethvlpiperidinyl-4-ciiinamnate
50 50
~~~~~1,2,2,6,6-Pentarnethylpipe-ridinyl1-4-diphienylacetate
1,2,2,6,6-P-entamethylpiperidinyl-4-n-dodecyithioacetate
1,2,2,6,6-Penitpiainetylpiperidinyl-4- (furan-2'-carboxylate)
1,2,2,6,6-Penitaxncethylpiperidinyl-dimethyI triinesate 



55       1-n-Propyl-2,2,6,6-tetramethylpiperidinyl-acctate
55 1-n-Propyl-2,2,6,6-tetramethylpiperidinyl-4-octanoate
1-n-Propyl-2,2,6,6-tetrainethylpipercidiniyl-4-stearate
1-n-Octyl-2,2,6,6-tctram-erhylpip~cridiniyl-4-benzoate
1-n-Dodecyl-2,2,6,6-tetramethiylpiperid inyl-4-n-octan.toate 60
1-n-Dodecyl-2,2,6,6-tetramcthiylpiperidinyl-4-p-ciilorobcnzoate
60 60
1-ni-Octadecyl-2,2,6,6-tctramethiylpiperidiflyl-4-bcnzoate
I-ALlyl-2,2,6,6-tetiamethylpiperidini~f-4-n-octanoate
I-Aliyl-2,2,6,6-tct.riirncthylpiperidinyl1-4-cyclohexaneca.rboxylate
1-Allyl-2,2,.6,6-tc-tramneahylpiperidinyi-4-b)cnzoa-ce 65
1-e-M~ethally1-2,2,6,6-tetraincthllpi,,eridinyl-4-acetate
65    ;               __________________10                    _
1,399,239                                              C,
1-Oleyl-2,2,6,6-tetramethylpiperidinyl-4-cyciollexanecarboxylate
'-Propargyl-2,26,6-te.tramethylpip.-ridinyl-4-p-methoxybenzoate
1-Benzyl-2,2,6,6-tetrarnethylpiperidinyl-4-n-octanoatC
1-Benzyl-2,2,6,6-tetramethylpiperidinyl-4- (2'-ethylhexanoate) 5
1-Bcnzyl-2,2,6,6-tetraimethylpiperidinyl-4-stearate
5 1-Benzyi-2,2,6,6-tetramethylDiperidcinyl-4-benzoate 1-
(2'-lIydroyyethyl)-2,2,6,6*-tetramethylpiperidinyl-4-acetate 1-
(2'-Hydroxyethyl)-2,2,6,6-tetranmethylpipcridinlyl-4-laurate 1-
(2'-Hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-stearate 10       1-
(2'-Hydroxyethyl) -2,2,6,6-tetralmlethlypliperidinyl-4-benzoate
10 I,                       1- (2'-I-Iydroxypropvl)
-2,2,6,6-tetramethlylpiperidinyl-4-oleate 1-  '-Hydroxv-2'-nhenvlethvl)
-2.2,6.6-tetramethylpiperidinyl-4-phenylacetate *                 ~~~~~1-
(2'-Ghlolroahylj-)2o6tl;atypprdy-rs-ca~ 1-
(2'-Bromopropyl)-2,2,6,6-tetramethyIpiperidinyl-4-cyclohexane--carboxylate
.1             15        1- (2'-Chloro-2'-phenylet.hyl
)-2,2,6,6-tetramethylpiperidiny-4-p-methoxybellzoate             15 1-
(2'-Cyanoethyl )-2,2,6,6-tetramcthyilpiperidinyl-4-berizoate 324
1- (2'-Cyanopropyl)-2,),6,6-tetramethylpiperidinyl-4-p-chlorobenzoate 41
1- (2',3'-epoxypropyl )-2,2,6,6-tetrainethylpiperidinyl-4-acetate
1-(2'-cthoxypropyl)-2,2,6,6-tetrz.methylpiperidinyl-4-(2'-cthylhexanfOate)
4,             20        1-
(2'-ethoxy-2'-pheiiylethyl)-2,2,6,6-tetramethylpiperidinyl-4-diphenylacetat
e                20
1-(2'-acetoxyethy!)-2,2,6,6-tetramethylpiperidinyl-4-laurate A
1- [2'-(methylcarbamoyloxy)ethyl]
-2,2,6,6-tetrametiiylpiperidinyl-4-ben.oate 1- 12'-
(phenylcarbamoyloxy)ethyl] -2,2,6,6-tetramethylpiperidinvl-4-isobultyrate
1- [2'-(ethylthiocarbamoyloxy) ethyl] -2,2,6,6-tetrameth
ylpiperidinyi-4-pivaL2ate -u   25  -1Methylcarbonylmethyl-2,2;
6,6-tetramethylpiperidinyl-4-phenylacetate                           25 25
1- [2'- (methylcarbonvl)ethyl] -2,2,6,6-tetramethylpiperidinyl4-acetate
1-Ethoxycarbonylmcthyl-2,2,6,6-tetrainethylpiperidinyl-4-p-methOXybenzoate
1- [2'- (Methoxycarbonyl) ethyl]
-2,2,6,6-tetrarnethylpiperidinyl-4-p-tolluate ,:4
1-Carbamoylmcthy1-2,2,6,6-tetrainethylpiperidinyl-4-p-methoxybenzoate *.
30  1-(2'-Carbamov]ethlyl)-2,2,6,6-tetramethylpiperidinyl-4-stearate A
1- [2'- (methylcarbamoyl )ethyl]
-2,2,6,6-tetiamethylpiperidinyl-4-octa.noate 1-( Dimnethylthiocarbamoyl
)methyl-2,2,6,6-tetramethylpiperidinyl-4-isobutyrate *
1-Acetyl-2,2,6,6-tetramethylpiperidinyl-4-acetate
1-Acetyl-2,2,6,6-tetraniethylpiperidinyl-4- (2'-cthylhcxanoate) I
35        1-Acetyl-2,2,6,6-tetramethylpiperidinyl-4-stearate
35 



I-Isobutyryl-2,2,6,6-tetramethL lpiperidinyl-4-n-octanoate
1-Lauroyi-2,2,6,6-tetramethylpiperidinyl-4-cicosanoate
1-Stearoyl-2,2,6,6-tetrarnethylpiperidinyl-4-acetate
1-Benzoyl-2,2,6,6-tetramethylpipcridiny'-4-benzoate 40
1-Carbamoyl-2,2,6,6-tetramcthylpiperidiinxyl-4-(l'-naphthylacetate)
40 1-Methylcarbarnovl-2,2,6,6-tetrarnethylpiperidinyl-4-n-octanoate
1-l'henylcarbamoy1-2,z,6,6-tetrrmnethyipiperidinvi-4-phenylaycetate i
1-Dimethylcarbamoyl-2,2,6,6-tetramcthylpiperidinyl-4-laurate
1-Phcnylthiocarbamoyl-2,2,6,6-tetramethylpiperidinyl-4--p-t-butylbe-nzoate
\   45   4-carbamoyloxv-1,2,2,6,6-pcntamethylpiperidine
45 4-methylcarbam oyloxv-1 ,2,2,6,6-pentainc thylpiperidine
4-dimethylcarbanioyloxy-1,2,2,6,6-pcntamcthylpipcridine
4-isopropylcarbamoyloxy- 1,2,2,6,6-pentamethylpiperidine
4-t-butylcarbamnoyloxy- 1.,2,2,6,6-pentamethylpiperidine 1l             50
4-n-hexylcarbamoyloxy- 1,2,2,6,6-pentamethvlpiperidine
50 4- [ 2'-ethyliexylcarbamoyloxy] -1 ,2,2,6,6-pentametlhlpiperidine
4-n-dodecylcarbamoyloxy- 1,2,2,6,6-pcntamethylpipericiine
4-n-octadecylcarbamnoyloxy- 1,2,2,6,6-pentamethyipiperidine
4-allvlcarbamovIoxy- 1,2,2,6,6-penitamet]ylpiperidinie 55
4-olcylcarbamovloxy- 1,2,2,6;6-pentaniethylpiperidine
55 4-cyclohex ylcarbamoyloxv- 1,2,2,6,6-pentainethylpiperidinie 4-1
3'-methyylciclohexylcarban-oy loxy] -1,2,2,6,6-pentamcthylpiperidinc 4-1
4'-t-btutvlcyclohexylcarbamoyloxy - I ,,2.26,6-pentamethy]piperidine
4-cyclohcxvlyrethylcarbamoyloxy- 1,2,2,6,6-pentanethylpiperidine 60
4-beuzylcarbamoyloxy- 1,2,2,6,6-pcitaneicthylpiperidine
60 4-phexylcarbamoyloxy-1 ,2,2,6,6-pent:iatlwethlpiperid ine
4-phenylthiocarbaoyloxy- 1 ,2,2,6,6-pentamcnCthylpiperidinc 4-m.i
tolylcarbamoyloxy- 1,2,2,6,6-pcnitaiinethy1piperidinic
4-p-tolylcarbarnoyloxy- 1 ,2,2,6,6-pcnitaiincthylpiperidine i5      4-p-cl
lorophenylcarbainoyloxy- 1,2,2,6,6-p.cntamciltylpipcridine
Ws    ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ -
..---....-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..     ..... 10
11                           ___________        1.399,239
11 4-p-t-butylphcnylcarbamoyloxy*- 1,2,2,6,6-pentaineth5-Ipiperidine
4-a-naphthylcarbamoyloxy- 1,2,2,C-,6-pcnlt.imethvlIpipe-idine
4-cyclohexylcarbaiinoyloxv-1-etI; 1-2 ,?,6,6-tetrametnivI)iw eridine
4-mnethyk-arbamoyloxy- 1-n-prop 1-2,2,6,6-tetramn lc iJ Ipipreridine 5
4-methylcarb-amoyloxy-1-secbutyl-2,2,6,6-tctraninetlhvlpimcridinc
4-n-octadecylcarb.moyloxv- 1-n-butyl-2,2.6,6-tet ranmethy-lpiperidine
4-Mcthylcarbamoyloxy- 1-n-octyl-2,2,6,6-'ttrarnetni-ipiperidine
'4-methylcarbarioyloxy- l -n-octadc;cyl- 2,2,6,6-tetramethylpiperidine
4-phenyicarbanioyloxy-l-allyl-2,2,6,6-tetrarnethyJpiperidine 10    :
10         4-p-tolylcarbamoyloxy-l-oleyl-2,2,6,6-tetrametbvlpiperidine
10 4-iitucdiyicarbamloyJoxy-i-propargyi-A,2,6,6-tetrainethvio)ipieridine
4-phelnylcarbaniioy]oxy-1-benzv]-2,2,6,6-tetramethyipiperidine
4-methvlcarbanioy]oxy- 1-(2'-hydrioxvcthyl )-2,2,6,6-rctrainerhylpiperidine
4-cyciohexylcarbamoyloxy- 1- (2'-chloropropyl) -2,2,6,6
-tetramethy-lpiperidine 15             15        4-phenylcarbarnoyloxy- 1-
(2'-hydroxy-2'-phenylethyl )-2,2,6,6-tetrainc'hylpiperidine             15 



4-methylcarbamoyloxy- 1- (2',3'-epoxypropyl)
-2,2,6,6-tetramethvllpiperidilie 4-carbamoyloxy- 1- (2'-methoxyethyl )-
2,2,6,6-tetraniethylpiperidine 4-dimethlylcarbamoyloxy- 1-
(2'-acetoxvethvl) -2,2,6,6-tetramethylpiperidine 4-n-hexylcarbamoyloxy-1-
[2'- (rnethylcarbamoyloxy)ethyl] -2,2,6,6-teramethyl- 20             20
piperidine
20
4-metliylcarbamoyloxy-l-methylcarhonylmetrhyl-2,2,6,6-tetramethylpiperidine
2 4-phenylcarbamoyloxy- 1- (2'-mcthylcarbonylethyl )
-2,2,6,6-terramcthylpiperidine 4-benzylcarbamoyloxy-
1-carbamoylmethyl-2,2,6,6-t eramethylpipericline
4-n-dodecylcarbamoyloxy-1-(2'-carbamovlethyl)-2,2,6,6-tetrarnetnvlpiperidin
e 25    !        25
4-methylcarbamoyloxy-1-(2'-thiocarbamoylethyl)-2,2,6,6-tetramethylpiperidin
e                      25
4-methylcarbamoyloxy-l-acetyl-2,2,6,6-tetramethvlpiperidine
4-phenylcarbamoyloxy-1-stearoyl-2,2,6,6-tetramethvlpiperidine
4-methylthiocarbamoyloxv-1-lauroyl-2,2,6,6-tetramethylpiperidine 30    -4-
[42'-ctihylhexylcarbamiioyloxy ]-1-benzoyl-2,2,6,6-tetramcwivylpiperidine
30    I        30
4-carbamoyloxy-1-carbamoyl-2,2,6,6-tetrametbylpiperidinc
30 4-methylcarbamoyloxy- 1-methylcarbanioyl-2,2,6,6-teturaet-hylpiperidine
4-phelnylcarbamoyloxy- 1-phenylcarbamoyl-2,2,6,6-tetramethyipipcridine
4-methylthiocarbamoyloxy-1-methyithiocarbamoyl-2,2,6,6-tc-.ramethylpiperidi
ne 4-phenylthiocarbamoyloxy-
1-phenylthiocarbamoyl-2,2,6,6-tetramethylpiperidine 35            35
4-dimnethylcarbamoyloxy- 1-dimrcthylcarbamoyl-2,2,6,6-tetramethylpiperidine
35 4-stearyloxy- 1,2,2,4,6,6-hexamethylpiperidine 4-phenyl-
1,2,2,6,6-pcaltamethyl-piperidinyl-4-n-octanoate Examples where n =  2 40
!                 1,2-His-(1',2',2',6',6'- penta'.erihyl-4'..piperidyloxy )
ethanc 40
i,4-Bis-(1'-n-propyl-2',2',6',6'-tetrainethyl-4'-piperidyloxy)butene
40 *  1,6-His- ( I'-n-octadecyl- 2',2',6',6'-tetramcthyl-4'-piperidyloxy)
hexane 1,4-Bis-( 1'-allyl-2',2',6',6'-tetramethyl-4'-piperidyloxy
)cyclohexane 1,4-Bis- ( 1'-propargyl-2',2',6',6'-tetramethyl-4-piperidyloxv
) but-2-ene 45                      a,a-Bis- (I
.benzyl-2,2,6,6-tetramethyl-4-piperidyloxv-p-xvlcne 45        1,3-Bis- [
1'- (2"-hydroxyethyl )-2',2',6',6'-tetrameth)y1-4'-piperidyloxy] benzene
45 1,2-Bis- [ '- (2"-cyanoethyl )-2',2',6',6'-tetramcthyl-4'-piperidyloxy]
ethane 1,4-Bis- (1 '-acetyl-2',2',6',6'-tetrametliyl-4'-piperidyloxyv)
but-2-yne 4,4-Bis- (
1"-methylcarbamoyl-2",2",6",6"-tetramethyl-4"-piperidyloxy ) diphenyl- 50
methane 50        Bis-(1,2,2,6,6-pentamethyl-4-pipcridinyl)carbonate
50 Bis- ( 1,2,2,6,6-penta.nethyl-4-piperidinyvl)oxalate His- (
1,2,2,6,6-pcntamethyl-4-piperidinyl )malonate Bis- (
1,2,2,6,6-pentametliyl-4-piperidiny] )adipate 55     1                His-
(1,2,2,6,6-pentamethyl-4-piperidinyl )sebacate 55        Bis-(
1,2,2,6,6-pentamethyl-4-piperidinyl ) furnarate
c, Bis- ( 1,2,2,6,6-pcntamethvl-4-pipcri diny ! )isophthalate i
BHis-( 1,2,2,6,6-pentameclyl-4-piperidinyl ) cyclohexane
1',4'-dicarboxylate Bis- ( 1,2,2,6,6-pentainethy]-4-piperidinyl
)thiodipropion3 te 60                      Bis- (1
,,2,6,6-penumlctlliy-4-piperidiny1 )rncrhyltrirnesrtc 60        Bis- (1
-n-propyl1-2,2,6,6-tetramethyl1-4-piperidiny l)adipate
60 Bis- (1-sec but yl-2,2,6,6-tetramcthyl-4-piperidin  ) Ijsuccirnite His-
(1 -n-octyl-2,2,6,6-tetramethyl1-4-pipcridinyvl, sbacaet Bis- (
i-n-dodecyl-2,2,6,6-retranethih1-4-piperidinyl )adipate t5
HBis- ( 1-n-octadecyi-2,2,6,6-tetramethyl-4-piperidinyI ) sebacate  



12                                               1,399,239
12 Bis-( -allyl-2,2,6,6-tetramethyl-4-piperidinlY1)adipate Bis-. (I
-allyl-2,2fifi-tetrainethyl -4 -piperi dinyl I thi
:phene-2',5'-dicarboxylate- Bis- ( 1-oleyl-2,2,6,6-tetramethy
1-4-piperidinfl ) thiodipropionate Bis- (
1-propargyl-2,2,6,6-tetramcthyl]-4-p ipCridinyl ) sebacate 5        Bgis-
(1-benzyl-2,2,6,6-tetrameLthyl-4-piperidinyl)ssebacate
5 Bis- [ 1- (2'-hydroxyethvl)-2,2,6,6-tetramCthyl-4 -pip.ridifylY adipate
Bis- [ 1- (2'-chloropropyl)-2,2,6,6-tetrarriethyl-4-pipCridilyl] succinate
Bis- [ 1- (2'-cyanoethyl )-2,2,6,6-tetramethyl-4-piperidinyl] sebacatc Bis-
[1- (2',3'-cpoxypropyl)-2,2,6,6-tetramethyl-4-piperidinyl] azelate 10
Bisj 1-(2'-methoxyethyl)-2,2,6,6-tetraliethyl-4-piperidinyl]piinclate
10 *Bis- I 1- (2'-acetoxyethyl)-2  ,6,06-tetramethvl-4-nineridinvll
glutarate j                        Bis-fl-(2'-irietyilcarbaimoyi-oxyc
hy---tetram-thyl-4-pipericbnylmalonate Bis- [1- (methylcarbonylmethyl
)-2,2,6,6-tetramethyl-4-piperidilyl ] terephthalate 5          3Bis- [
1-carbamoylmet'iY1-2,2,6,6-tetramnethyl-4-piperidinyl] cyclohexane- 1',4'-
1 5            dicarboxylate
1 5 Bis- [1- (methylcarbamoylethyl)-2,2,6,6-tetramethyl-4-piperidinlgl]
thiodipropionate Bis-[ 1-acetyl-2,2,6,6-tetramethyl-4-piperidinyl ]
sebacate Bis- L I-stearoyl-2,2,6,6-tetramethyl1-4-piperidinyl1] succinate
Bis- [ -Benzoyl-2,2,6,6--tetramethyl-4-piperidinyl] dodecandioate 20
Bis- l-methylcarbamoyl-2,2,6,6-tetramethylpiperidiflyl] adipate
20 Bis- [ 1-phenylthiocaroanovl-2,2,6,6-tetrarmethylpiperidinyl]
isophthalate ethane- 1',2'-bis- [4-carbamoyloxy-
1,2,2,6,6-pentamethylpiperidine] hexane-1',6'-bis-
[4-carbamoyloxy-1,2,2,6,6-pentamethy lpiperidiflel
2',4',4'-trimethylhexane- 1',6'-bis- [4-carbamnoyloxy-
1,2,2,6,6-pcntamethylpiperidine] 25       cyclohexane- 1',3'-bis-
[4-carbamoyloxy- 1 ,2,2,6,6-pentamethylpiperidine]
25 benzenc-1',4'-bis- [4-carbamovloxy- 1,2,2,6,6-pentamethylpiperidinej
toluene-2',4'-bis- [4-carbamoyloxy-1,2,2,6,6-pentamnethylpiperidinfe]
toluene-2',4'-bis- [4-thiocarbamoyloxy- 1,2,2,6,6-pentametbyipiperidine]
naphthalene-1',5'-bis [4-carbamovloxy- 1,2,2,6,6-pentamethylpiperidine] 30
diphenylmethane-4',4"-bis [4-carbamoyloxy-1,2,2,6,6-pentamethylpiperidine]
30 tolucne-2',4'-bis [4-carbamoyloxy-
1-n-propyl-2,2,6,6-tctramethylpiperidinel hexanc- 1',6'-bis
[4-carbamoyloxy- 1-n-butyl-2,2,6,6-tetrainethylpiperidine) Hexane-
1',6'-bis [4-carbamoyloxy-
1-n-octvl-2,2,6,6-2',4',4'-trimnethylhexane-1',6'- bis [4-carbamoyloxy-
1-n-octadccyl-2,2,6,6-tetramethylpiperidine J 35       Cyclohexane-
1',4'-bis [4-carbamoyloxy- 1-allyI-2,2,6,6-tetramethylpiperidine]
35 2',4',4'-trimethvlhexane- 1',6'-bis [4-carbamoyloxy-
1-allyl-2,2,6,6-tetramethylpiperidine] Benzene- 1',4'-bis [4-carbamoyloxy-
1-propargyl-2,2,6,6-tetramethylpiperidine] toluene-2',4'-bis
[4-carbamoyloxy- 1-benzvl-2,2,6,6-tetramethylpiperidine] lToluene-2",4"-bis
[4-carbamoyloxy-1- (2'-hydroxycthyl ) -2,2,6,6-tetramethylpiperidine] 40
Diphenyhnethanc-4',4"-bis [4-carbamoyloxy- 1-
(2'-cyanoethyl)-2,2,6,6-tetramethyl-                     40 piperidinej
1Tloluenc-2",4"-bis [4-carbarnoyloxy- i-
(2"-acetoxyethyl)-2,2,6,6-tetramethylpiperidine] Ethane- 1',2'-bis
[4-carbamoyloxy- 1-methylcarbonylmethyl-2,2,6,6-tetramethyl- I
piperidine] 45       Hexane- 1",6"-bis [4-carbamoyloxy- 1-
(2'-methylcarbamoylethyl) -2,2,6,6-                             45 1
tetramethylpipcridine] j                         Naphthalene- 1',5'-bis
[4-carbamoyloxy- 1-acetyl-2,2,6,6-tetramethylpiperidine] 



2,4',4'-trimethylhexanc- 1',6'- [4-carbamnoyloxy-
1-stearoyl-2,2,6,6-tetramcthyl- piperidine] 50
Hexane-1',6'-bis[4-carbamoyloxy-1-methylcarbamoyl-2,2,6,6-tetramethylpiperi
dine]                      50 Bis [ 1,2,2,6,6-pentamethyl-4-piperidinyl]
ether Example where n =  3 Tris- (
1,2,2,6,6-pentamethyl-4-piperidinyl)nitrilotriacetate TIris- (
1,2,2,6,6-pentainethyl-4-piperidinyl )tricarballylate 55      1Tris-(
1,2,2,6,6-peiitamethyl-4-piperidiny l)trimesate
55 Tris- (1 ,2,2,6,6-pentainethy]-4-pipcridinyl )trimellitate Tris- (
1,2,2,6,6-pentamethyl-4-piperidinyl )phosphite Tris- (
1,2,2,6,6-pentamethyi-4-pipcridinyl)phosphate Tris- (
1,2,2,6,6-pcnitamethyl-4-pipericlinvl ) borate i                6I0
Tris-(l-n-octadecyl..2,2,6,6-tctranmethyl-4-piperidinyl)trimesate
60 T I ris- (I-a l1yl-2,2,6,6-tetrametlhyl-4-piperidin l ) phosphiite 1
l1 ris- ( 1 -propargyl -2,2,6,6-tctrancthy]--4-pipcridin l j boratc T1ris-
(1 -benzyl-.2,2,6,6-tetramethyl-41 -pipcridiiiyl) trinc;l itate Tris- f[-
(2'-hvdroxycthyl)-2,2,6,6-tctramethyl-4-piperidinyl] trimesate    12
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1 3 Tris- [ 1-(2'-cy anoethyl ) -2,2,6,6-tetramethyl-4-piperidiiyI]
phosphite Tris- [1 -acetyl-2,2,6,6-tetramethyl-4-piperidiniyl )borate
1ris-f 1-methylcarbamoyl-2,2,6,6-tetramethyl-4-piperidinyl] trimesate
Examples where n = 4 5       Tetrakis- (
1,2,2,6,6-pentamethyl-4-piperidinyl)ethylenediamine tetracarboxylate
s Tetrakis- ( 1,2,2,6,6-pentamethyl-4-p-iperidiny l)pyromellclitate
Tetrakis- ( l,2,2,6,6-pentam6thyl-4 -piperidinyl )-o-silicate 10
Tetrakis-( 1i-n-octyl-2,2,6,6-tetrarnethyl-4-piperidinyl ) -pyromellitate
Tetrakis- ( 1-allyl-2,2,6,6-tetramethyl-4-piperidinyl)pyromellitate i O
T.errakis ( i-propai rgyi-2,2,6,6-tetrainethyl-4-piperidiyli ) -c-silicate
1 1Tetrakis ( 1-benzyl-2,2,6,6-tetraethyl-4-piperidinyl ) ethylenediamine
tetracarboxylate Tetrakis [ 1- (2'-hydroxypropyl)
-2,2,6,6-tetramethyl-4-piperidinyl ] -o-silicate :5                Tetrakis
[ 1 -stearoyl-2,2,6,6-tetramethyl-4-piperidinyl ] -pyromellitate Tetrakis [
1-plhenylcarbarnoyl-2,2,6,6-tetramethyl-4-piperidinyl] -o-silicate 1 5
The invention also includes salts of the compounds of Formula I, for
instance              is salts of inorganic acids such as phosphates,
carbonates, sulphates and chlorides and 20                      salts of
organic acids such as acetates, stearates, maleates, citrates, tartrates,
oxalates, benzoates and substituted carbamic acids. Examples of salts are '
20    4-n-butoxy-1,2,2,6,6-pentamethylpiperidine dihydrogen phosphate
20 25                     4-n-dodecyloxy- 1,2,2,6,6-pentamethylpiperidine
hydrochloride bis ( 1,2,2,6,6-pentamethyl-4-piperidinyl ) sebacate sulphate
1,2,2,6,6-pentamethylpiperidinyl-4-beta-(3',5'-di-t-butyl-4'-hydroxyphenyl)
- propionate.bicarbonate 25       4-methylcarbamoyloxy-
1,2,2,6,6-pentamethylpiperidine.acetate
25 30
1,6-bis(4'carbainoyloxy-1',2,2',6',6-pentamethylpiperidine hexane.steaiate
4-phenylcarbamoyloxy-1,2,2,6,6-penitamethylpiperidine.benzoate
1,2,2,6,6-pentainethyl-4-n-heptacarbonyloxy-piperidinium-3',5'-di-t-butyl-4
'- hydroxybenzoate 



30       1,4-bis(1',2',2',6',6'-pentamethyl-4'-piperidyloxy)butane hydrogen
oxalate                      30 35    1                4-(2'-cyanoethoxy)-
1,2,2,6,6-pentamethylpiperidinc hydrogen maleate cc]  I
4-stearylcarbamoyloxy- 1,2,2,6,6-pcntamethylpiperidine.citrate 1-
(2'-hydroxyethyl)-2,2,6,6-tetramethylpiperidinyl-4-n-octanoate.tartrate
1,2,2,6,6-pentamethylpiperidinyl-4-benzoate.dibutyl carbamate. 40    ,
35            R, or R, can be represented by a monovalent, divalent or
trivalent group obtained          35 by removing I to 3 hydroxyl groups
from  a sulphonic acid, a sulphinic acid3 a disul- ci  I            phonic
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 R,. Ilowever, the same radicals are also examples for R1. 45
40       a) when n is 1
40 1,2,2,6,6-pentamethylpiperidinyl-4-benzene sulphinate
1,2,2,6,6-pentametlhylpiperidinyl-4-benizenesulphonate
1,2,2,6,6-pentamethylpiperidinyl-4-methyl sulphate 50
1,2,2,6,6-pentamethylpiperidinyl-4-dimethylborate 45
1,2,2,6,6-pentamcthylpiperidinyl-4-phenyl phosphonate
45 1,2,2,6,6-pentamethylpipe-ridiniyl-4-dimethyl phosphite
1,2,2,6,6-pentamethylpiperidiny1-4-diphenyl phosphate b) when n is 2
bis(1,2,2,6,6-pentamethyl-4-piperidinyl)sulphate 55   i
bis(1,2,2,6,6-pentamethyl-4-piperidinvl)phosphonate
50 bis( 1 ,2,2,6,6-pentatnethyl-4-piperidiy i )phcnyl phosphate bis(
3,2,2,6,6-pentamethyl-4-piperidinyl) benzene- 1,3-disulphinate 60
c) when P is 3 tris(1,2,2.,6,6-pentamethyl-4-piperid inyl, -benzene- 1,3
,5-trisulphonate tris ( 1,2,2,6,6-pentamethyl-4-piperidinyl ) -beizene-
1,3,5 -trisulphinate.                    55 A preferred sub-group of
compounds of formula I are those compounds having the formula:    14
1,399,239                                         14 C  H la 5
0 O~~~~~~~~'cx-C- ---R                 I *                      and their
salts, wherein Y is an alkyl group having from 5 to 20 carbon atoms,
allkenyl having from 3 to 20 carbon atoms or an aralkyl residue, preferably
having from 7 to 9 carbon atoms, a5   and
5 --               nl ~~~~~is 1 or 2; when n, is 1, R is hydrogen or a
monovalent aliphatic residue having from 1 to 20, pre- ferably 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 CH   CH1 I0 and when n, 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. 15           Examples of substituents Y  are
n-hexyl, n-octy], n-dodecyl, n-octadecyl, eicosyl,  15 



allyl, methallyl, oleyl, benzyl, a-methylbenzyl, p-methylbenzyl and
p-methyl-a-methyl- benzyl. However, it is particularly preferred that Y is
methyl. When n, is 1, R can be hydrogen, methyl, ethyl, n-propyl,
isopropyl, n-butyl, 20       sec.butyl, t-butyl, n-pentyl, 2-ethylpropyl,
2-methylbutyl, n-hexyl, 2-methylpentyl, n- J            20       heptyl,
2-ethylpentyl, n-octyl, 2,2,4-trimethylpentyl, n-dccyl, n-undecyl,
n-tridecyl, n-  20 pentadecyl, n-heptadecyl, eicosyl, vinyl, rr- or
3l-methyivinyl, dec-9-enyl, heptadec-8- enyl, fl-methylthiocthyl,
/3-octylthioethyl, /3-dodecylthioethyl, cyclopentyl, cyclohexyl,
cyclohex-3-enyl, methylcyclohexyl, t-butylcyclohexyl, cyciododecyl, 1- or
2-perhydro- 1i                    naphthyl, adamantyl, cyclopentylmethyl,
cyclohexyl5nethy], p-cyclohexylethyl, 1- or 2- 25
(perhydronaphthylDmethyl. fl-ti- or 2-perhydronaphthyljethyl, benzyl,
/3-phenylethyl,  25 fl-phenylvinyl, 1- or 2-naphthylmethyl, P-[1- or
2-naphthyl]ethyl, phenyl, o-, m or p-tolyl, o-, tn- or p-ethylphenyl, o-,
m- or p-isopropylphenyl, o-, mn- or p-t-butylphenyl, ]
phenylphenyl, 4-methyl-l-naphthyl, 4-ethyl-1-naphthyl,
4-isopropyl-1-naphthyl or 4- t-butyl-l-nap;hthyl or thc group A(30
CH3                                          30 .1 Particularly preferred
substituent groups R are those listed above containing from 6 to 20 carbon
atoms, as well as the group having the formula:-. ,~~~~~~~~~~~ (cAuiFON
III X                                           ~~~~~~~~~~~~~~~~~~~Rs
wherein R,, and R,j are the same or different and each is an alkyl group
having from 35       1 to 6, preferably 1 to 4 carbon atoms such as methyl,
ethyl, n-Dropyl, isopropyl,    35 sec.butyl, t-butyl, t-pentyl,
(1,1-dimethylpropyl), t-lexyl (1,1-dimetlhylbutyl), but pre- J.
ferably methyl, isopropyl or t-butyl groups; A is -CH2--,  --GItCl,-  and p
is 0 or 1. '4                            f>TZ~~~~CR    14                15
1,399,239                                         15 When n, is 2, R can be
methylene, 1,2-ethylene, 1,4-n-butylenc, 1,8-n-octyicnc, 2,2,4-trimethyl-1,
4-butylene, 1,10-n-decylene, 1,2-cicosylene, vinylene, propcnylene, 1,2-,
1,3- and 1,4-cyclohexylenc, cyclohexyl-3-ene, 1,2-, 1,3- and 1,4-phenylene,
p- xylylene,  ,4 ,and 1-,5-naphthvlene, diphenylene or dipheny$nethylene. 5
Specific examples of compounds having the formula Ia are shown hereinabovc.
5 A further preferred sub-group of compounds of formula I are those having
the formula:- as,
Y1~~~~~~~~~~~~~~~ orZ               10        whri   ,i  nalrsde LCH3 CH5
O 12              r               and its salts or     10  wherein Y. is an
allkyl residue having from  1 to 12 carbon atoms, an alkenyl residue  10
having from 3 to 12 carbon atoms or an aralkyl residue having from 7 to 12
carbon atoms and R;, is hydrogen or an alkyl or alkylene containing up to
20 carbon atoms, a 10                    substituted alkyl having the
formula t                                 ~~~~~~~~(CH2).,n-CH-Xj 20
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~15 a                    15        or -CH-X{2
.Y,      15    t1 yl-             I 



wherein m is 1, 2 or 3, R, is hydrogen or methyl, ;o 20                 X.
is halogen or methoxy and -8-                   20        X2 is halogen
20 :yl,            \               or R,, is an alkenyl or alkenylene
having up to 20 carbon atoms, a cycloalkyl or cyclo- r2-
1alkylidene having 5 to 12 carbon atoms, an aryl or arylene lhaving 6 to 12
carbon atoms 25                    and q is I or2. or             ITwo
sub-groups of compounds of the formula lb are those having as Y1 alkyl o1
1    25        from 1 to 4 and alkyl having 5 to 12 carbon atoms.
25 yl,                                When q is 1, R,, can be for example
hydrogen, methyl. ethyl, n-propyl, isoprOpvl, n-butyl, secbutyl, t-butyl,
n-pentyl, 2-ethylpropyl, 2-methylbutyl, n-hexyl, 2-mcthyl- I
~~~pentyl, n-hcptyl, 2-ethylpentyl, n-octyi, 2-cthylhexyl,
2,2,4-trimcthylpcntyl, n-decyl, In-dodecyl, n-tetradecyl, n-octadecyl,
cicosyl, mesityl, allyl, oleyl, cyclopeultyl, cyclo'- 30       hexyl,
methylcyclohexyl, t-butylcyclohexyl, t-octylcyclohcxyl, cyclododecyl, 1-
and 2-   30 30                   perhydronaphthyl, adamantyl,
cyclopentylmethyl, cyclohexvlnethyl, P-cyclohexylethyl, benzyl,
,3-phenylethyl, 1- and 2-naphthylinethyl, fl-[l- an~d 2-naphthyl]ethyl,
phenyl, o-, m- and p-tolyl, 2,4- and 2,6-xylyl, p-chlorophenyl,
3-chlor6-p-tolyl, o-ethylphenyl, p-t-butylphenyl, 2,3- and
2,5-di-chlorophenyl, a- and p-naphthyl, phenylphenyl. Pre- 35       ferred
monovalent groups R1, are hydrocarbyl groups such as methyl, ethyl, propyl,
35 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 is 2, Rj, can be for example methylene, 1,2-ethvlene,
1,4-n-butylene, 1,6- n-hexylene, 1,8-n-octylene,
2,4,4-tri-methyl-1,6-hexylcnc, 1,1O-n-decylene, 1,2-eicosy- 40       lene,
1,2-eicosenylene, 1,3- and 1,4-cyclohexylene, 1,3- and 1,4-phenylene,
2,4-tolylene,  40 1,5-naphthylene, 4,4'-diphenylene,
4,4'-diphenylmethylene, 3,3'-dimetliyl-4,4'-diphcny- !             lene,
3,3'-dimethyl-4,4'-diphenylmcthylene. Preferred divalent groups R,, are
1,2-ethylene, 1,6-hexylene, 2,4,4-trimcthyl-1,6- umn
hexylene, 1,3- and 1,4-phenylene, 2,4-tolylene, 1,5-naphthylenc,
4,4'-diphcnvlmethylene. ?Ytj  35     45            In the above formula Ib,
examples of the group Y. are methyl, ethyl, n-prnpyl,      45 .re-
isopropyl, n-butyl, secbutyl, n-hexyl, n-octyl, n-dodecyl, allyl,
-a-methallyl), 10-un- decenyl, benzyl, o-methylbenzyl, p-nethylbenzyl,
p-miiethyl-a-methylbenzyi, a-naph- thylmethyl. Particularly preferred are
straight or branched alkyl having 1 to 4 carbon atoms and for reasons of
case of preparation the most preferred meaning for Y, is 50       methyl.
50 Specific examples of the carbamoyloxy derivatives of
N-substituted-2,2,6,6-    16
1,399,239                                      16 tetrasubstituted
piperidin-4-ols of formula Ic are given in the preceding pages 19 and 1
20. The following groups A to 0 are subgroups of compounds of the formula
I. A)  Compounds of formula I wherein when n is 1, 5      R, is a
monovalent residue and is an alkvl residue having from I to 20 carbon
atoms, a  5. 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 12 carbon atoms, or a residue having the fonnula:-
-(CGI2)mCH-X, 4
~~~~~~~~~~~~~~R, :4
10 



1'S           10       or -CH-x2 1(4 wherein m is 1, 2 or 3, R4 is a
hydrogen, methyl or phenyl residue, X2 is halogen, cyano, -CHCH21 0 -COR.0,
-CO.OR5, -CO.SRb or -CONRR6 and I             15       Xl is hydroxyl,
halogen, cyano, -OR,,                                                15
-OCR5, .,'~~~~~~~~~~C', o0P                            C S!4  -OCR5, -O~~ ,
I       CR5' -COR5. -CSR A!t Ic         It 5  f5 0  RG   S  P6   o
'3~~~~~~~~~~~~~~~~~~~~P A                         -CN ~~~~~~~~~~~~5 Or-CN
11R a  R      IN wherein R, is an alkyl residue having from 1 to 20 carbon
atoms, an alkenyl residue having from 2 to 20 carbon atoms, a cycloalkyl
residue having from 5 to 12 carbon 11                     atoms, an aryl
residue having from 6 to 11 carbon atoms or an aralkvl residue having 7
20       7 to 14 carbon atoms or, wThen R, is joined to a nitrogen atom,
also hydrogen and R,  20 is hydrogen or an alkyl residue having from 1 to 4
carbon atoms, or R3 and R, together i4                     with the
nitrogen atom to which they are bound form a 5- or 6-membered ring to which
contains no other hetcroatoms or contains one or more other heteroatoms or
R, is an aryl residue or a residue having the formula:- CH3 CIA ..i
25                                       RH5Q,
25 TV                                        ~~~~~~~~~~~~~~~CIA CR3 wherein
R,' is hydrogen or R,' has the same significance as R, of fonnula I; when n
is 2, R, is a divalent residue and is an alkylene residue having from 1 to
20 carbon atoms, an alkenylerne residue having from 2 to 20 carbon atoms,
an alkynylene residue having from 2 to 20 carbon atoms, a cycloalkylidene
residue having from 3 to 12 carbon atoms, 30       an arylene residue
having 6 to 14 carbon atoms, an aralkylene residue leaving from 8  30 to 14
carbon atoms; when n is 3, R: is a trivalent residue and is an alkanetriyl,
an arenetriyl or an arenctriyl-triahkylene residue, and when n is 4, R, is
a tetravalent residue and is an alkanetetrayl residue. .a..    16
1917  _  1:399,239                               17 and
B)  Compounids of the formula I whercin when n is I R3 is :Il acyl group
i~~~~~~~~~ is, a      5
-R, 'due bon                           wherein R, is hydrogen, an
unsubstituted alkyl or substituted alkyl residue having from 1 to 20 carbon
atoms, an alkenyl or alkynvl residue having from 2 to 20 carbon atoms,  5 a
cycloaliphatic residue having from 5 to 12 carbon atoms, an araliphatic
residue having from 7 to 14 carbon atoms, an aromatic residue having ioin.
6 to 20 catbori atoms or an heterocyclic residue, 



or R, represents a monovalent group obtained by removing a hydroxyl group
from a 10         10       sulphinic acid, a suphonic acid, a phosphorus
containing acid, sulphuric acid or a boric  10 acid, when n is 2, R3 is an
divalent residue of an aliphatic, aromatic or heterocyclic diacyl, the
group -CO- or -CO.CO-, a sulphinyl or sulphonyl residue or a divalent
residue obtained by removing two hydroxyl groups from a disulphonic acid, a
phosphorus 15      containing acid or a boric acid;
15 when n is 3, R% is a trivalent residue of an aliphatic or aromatic
triacyl residue or a ano,                          triacyl residue derived
from o-phosphoric, o-phosphorous or o-bcric 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. 20       C)
Compounds of the formula I wherein n is 1 or 2 and when n is 1
20 R,3 is a carbamoyl residue having the formula: 15
R, N-C- I                            .      ~~~~~~~~~~~~~~~~~/ 11 *, i0
wherein R8 is hydrogen or an alkyl residue having from 1 to 4 carbon atoms,
and R.F is hydrogen, an aikyi residue having from I to 20 carbon atoms, an
alkenyl residue 25      having from 3 to 20 carbon atoms, a cycloalkyl
residue having from 5 to 12 carbon    25 atoms or an unsubstituted aryl or
substituted aryl residue having from 6 to 12 carbon I.            atoms; -
and when n is 2 R3 is a divalent aliphatic or aromatic dicarbamoyl residue.
D)  Compounds of the formula I wherein n is 1 or 2 and when n is 1 .sidue
30      Ra is a thiocarbarroyl residue having the formula:
30 arbon aving                                                           R.
,d Re,     20 ;-ether    2
N-C- which                                                             /
II is an
S wherein R, is hydrogen or an alkyl residue having from 1 to 4 carbon
atoms, and R, 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 25   .    35       atoms or an
unsubstituted aryl or substituted aryl residue having from 6 to 12 carbon
35 atoms; and when n is 2, R3 is a divalent aliphatic or aromatic
dithiocarbanioyl residue. :ni n is                       E)  Compounds of
the 'onnula I wherein when n is 1 atoms,                          R3 is a
monovalent residue and is an alkyl residue having from 1 to 20 carbon
atoms, having                 40       a cycloalkyl residue having from 5
to 12 carbon atoms, an alkenyl or alkynyl residue  40 atoms,
having from 3 to 20 carbon atoms, an aralkyl residue having from 7 to 9
carbon atoms, rom 8      30                  or a residue having the
formula: iyl, an .esidue
r.iee. H-    18                                       1,399,239
18 or *                  _(;~~~-I-I-X2 



wherein m is 1, 2 or 3, R. is a hydrogen, methyl or phenyl residue, X2 is
halogen, cyano, A
-CH-CH2, 0 5       -COR, -CO.OR,, -CO.SR, or -CONRR6 and X, is hydroxyl,
halogen, cyano,               5 -OR,, --O-CO.R., --OCSR,, -O.CO.NRR6,
-CO.R,, -CO.OR,, -CO.SR,, -CO.11RR, or -CS.NRRc, wherein R, is an alkyl
residue having from 1 to 20 carbon atoms, an alkenyl residue having from 2
to 20 carbon atoms, a cycloalkyl residue having from 5 to 12 carbon 10
atoms, an aryl residue having from 6 to 11 carbon atoms, or an aralkyl
residue having  10 7 to  11 carbon atoms, or, when R, is joined to a
nitrogen atom, also hydrogen and R, is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, or R, and R6 together A                      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 15       aryl residue or a residue having the
formula:                                       15 CH3 CH5 4
HE C 3 wherein R1' is hydrogen orkR,' has the same significance as R, of
claim 2; when n is 2, R3 is a divalent residue and is an alkylene residue
having from I to 20 carbon atoms, an alkenylene residue having from 3 to 20
carbon atoms, an alkynylene 2(       residue having from 3 to 20 carbon
atoms, an arylene residue having 6 to 14 carbon  2( atoms, an aralkylene
residue having from 8 to 14 carbon atoms; X                     when n is
3, R{, is a trivalent residue of an alkanotriyl, an arenetriyl, or
arenetriyl- trialkylene group; and when n is 4, R, is a tetravalent residue
of an alkanetetrayl group. 1F) Compounds of the formula I wherein when n is
1 25    .  R, is an acyl group
25 0 sA                                                        -LRT -;
wherein R, is an alkyl or substituted alkyl 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 30       atoms, an aromatic
residue having from 6 to 12 carbon atoms or an heterocyclic residue,  30
with the proviso that only one of R. and R3 can represent an unsaturated
acyl group or R, represents 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, R, is a divalent residue of
an aliphatic, aromatic or heterocyclic diacyl 35       residue, a carbonyl,
sulphinyl or sulphonyl residue or a divalent residue obtained by  35
removing two hydroxyl groups from a disulphonic acid a phosphorus
containing acid, sulphuric acid or a boric acid; :4                   vwhen
ii is 3, R, 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 40       is 4, R, is a tetravalent residue of a
tetraacyl residue derived from an aliphatic or  40 aromatic tetracarboxylic
acid or from o-silicic acid    18               19
1,399,239                                      19 G) Compound of the
formula I wherein n is 1 or 2 and when n is 1, R, is a carbamoyl residue
having the fonmula: R. -                                      ~~~~~~~~N-G- 



ano, Rs7 wherein R, is hydrogen or an alkyl residue having from 1 to 4
carbon atoms, and R9 C      is hy-drogen, an a!! ! residue h2a4ing from  1
to 20 carbon atoms, an alkenvl res4due  5 haviitg froil 3 t? 20 Caitonl
abnixs, a cyclualkyl rcsidue having fron S ito 12 carbon ano,
atoms or an aryl or substituted aryl residue having from  6 to 12 carbon
atuaLL; and when n is 2, R3 is a divallent residue of an aliphatic or
aromatic dicarbamoyl residue. due rbon                  10      H)
Compounds of the formula I wherein n is 1 or 2 and
to iing.     10                   when n is 1, R3 is a thiocarbamoyl
residue having the formula: I R6 -her 'hich
s s an                                                                N-C-
15                                                      /     1 |  Rj   S
wherein R8 is hydrogen or an alkyl residue having from I to 4 carbon atoms,
and R, is hydrogen, an alkyl residue having from 1 to 20 carbon atoms, an
alkenyl residue i     15       having from 3 to 20 carbon atoms, a
cycloalkyl residue having from 5 to 12 carbon   15 I  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. 320 lene      2                    I)  Compounds of formula I and
their bicarbonate wherein n is 1, 2 or 3 rbon      2     |     20       R,
is alkyl having from 1 to 18 carbon atoms, benzyl or alkenyl having 3
carbon atoms  20 iiyl-         or a group of the formula: riyl- oup.
-CH,--CH-X, 25 or -CH-X2 oms, ;idue                 25       wherein R4 is
hydrogen, methyl or phenyl and X, is a group of the formula           25
rbon .due,     30                                    *-O-C-R,, -O--C-NHR5
or -0-phenyl roup fromr ;acyl                          and 3. by     35
X, is a group of the formula acid, -COOR8 or -CH-CH, or a n
0 i. or      40    1 !    30       wherein R, is alkyl having 1 or 2 carbon
atoms or phenyl or R, is a group of the    30 formula :C--CT!, or -C-;
NHCIC-13 and                        0             0  
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20 :                     R, is hydrogen and R, when n is 1 is alkyl having
3 to 18 carbon atoms, alkenyl having 3 carbon atoms. propargyl, benzyl,
-CHCHCN or a group of the formula -CH2X2 wherein X2 is
5 -CU-CH, or -COOC,2H :                                     '\~~~~~~~0/ or
of the formula .,  3 * .1                  wherein R, is alkyl having 1 to
19 carbon atoms, CI-b(CHT),,-S-CIh2-, cyclealkyl I           . 10
having 6 to 10 carbon atoms, alkenyl having 2 to 17 carbon atoms,
unsubstituted aralkyl  10 having 7 to 13 carbon atoms, C6H15-CH=CGIJ-,
aralkyl substituted by hydroxy or butyl, unsubstituted aryl having 6 to 10
carbon atorns, aryl substituted by alkyl having 1 to 4 carbon atoms, CHO-,
Cl, OH, or .                                                    -0-(C--CU
15     or of the formula
i5 0 I RgNHC wherein R, is alkyl having I to 8 carbon atoms, alkenyl having
3 carbon atoms, cyclo- |                    hexyl, unsubstituted aryl
having, 6 to 10 carbon atoms, aryl substituted by methyl or C1 or 20
R3 when n is 2 is the group
20 -CO-R-CO- wherein R is alkylene having 4 to 8 carbon atoms,
-CHCH,-S-CHGt12-, vinylene cyclohexylene, a divalent thiophen residue,
unsubstituted phenylene or phenylene substituted by -C-C-OCH,
25 a   25                                    O A                     or a
group of the formula -CONHRINHCO- wherein RI is hexylene, unsubstituted
arylene having 6 to 10 carbon atoms, arylene substituted by methyl or R' is
the group 30 14           30                                      - At
H                                     30 or a group of the formula -COCO-
or butylene, or IR when n is 3, is .
~~~~~~~~~B-.    20                21
1,399,239                                        21 j1)  Compounds of the
formula I whereint n is 1, 2 cr 4 and ns,                             when
n is 1, R, is an acyl group 0 5 wherein R, is hydrogen, a substituted alkyl
residue having from 1 to 20 carbon atoms, 



5       an alkenyl or al kynyl residue having fromn 2 to 20 carbon atoms, a
cyclealiphatic       5 residue having from 5 to 12 carbon atoms, an
araliphatic residue having from 7 to 14 carbon aiomis, or an heterocyclic
residuc. or 71 represents a monovalent group obtained by removing a
hydroxyl group from a sulphinic acid, a sulphonic acid, a phosphorus
containing acid, sulphuric acid or a boric acid, or 10       when n is 2,
R3 is an divalent residue of heterocyclic diacyl residue or a sulphinyl or
10 sulphonyl residue or a divalent residue obtained by removing two
hydroxyl groups romm a disulphonic acid, a phosphorus containing acid,
sulphuric acid, or a boric acid; or when n is 4, R3 is a tetraacyl residue
derived from an aliphatic tetracarboxylic acid. Kiyl i.i       10
K)  Compounds of the formula I wherein n is 1, 2 and 4 and or
1 5      when n is 1, R, is an acyl group
15 ing                                                                   O
wherein R, is hydrogen, a cycloaliphatic residue having from 5 to 12 carbon
atoms or a heterocyclic residue or R, represents a monovalent group
obtained by removing a iS   j              hydroxyl group from a sulphinic
acid, a sulphonic acid, a phosphorus containing acid, 1     20
sulphuric acid or a boric acid or
20 when n is 2, R, is a divalent residue of a heterocyclic diacyl or a
sulphinyl or sulphonyl residue or a divalent residue obtained by removing
two hydroxyl groups from a disul- I              phonic acid, a phosphorus
containing acid or when n is 4, R3 is a tetraacyl residue derived from an
aliphatic tetracarboxylic acid. clo- I or                  25        L)
Compounds of the formiula I wherein n is 1, 2 or 4 and
25 I              when n is 1, R, is an acyl group 20 0 t2-, or
wherein R. is hydrogen, a substituted alkyl residue having front I to 20
carbon atoms, an alkenyl or alkynyl residue having from  2 to 20 carbon
atoms, a cycloaliphatic |    30  residue having from 5 to 12 carbon atoms,
an araliphatic residue having from 7 to 14    30 carbon atoms, or an
heterocyclic residue, or R:. represents a monovalent group obtained 25
by removing a hydroxyl group from a sulphinic acid, a sulphonic acid, a
phosphorus containing acid, sulphuric acid or a boric acid, or when n is 2,
R, is a divalent residue of heterocyclic diacyl residue or a sulphinyl or
35        sulphonyl residue or a divalent residue obtained by removing two
hydroxyl groups       35 from a disulphonic acid, a phosphorus containing
acid, sulphuric acid or a boric acid; or when n is 4, R, is a tetraacyl
residue derived from an aliphatic tetracarboxylic acid. vlene M) Compounds
of the formula I wherein n is 1, 2 and 4 and 40       when n is 1; R, is an
acyl group                                                        40 -30
0 wherein R- is hydrogen, a cycloaliphatic residue having fromi 5 to 12
carbon atonms or a heterocyclic residue or R:, represents a monovalent
group obtained by removing a hydroxyl group from a sulphinic acid, a
sulphonic acid, a phosphorus containing acid, 45        sulphuric acid or a
boric acid or                                                      45 when
n is 2, R, is a divalent residue of a heterocyclic diacyl or a sulphinyl or
sulphonyl    
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22 residue or a divalent residuc obtained by removing two hydroxyl groups
from a di- sulphonic acid, a phosphorus containing acid or when n is 4, R,
is a tetraacyl residue derived from an aliphatic tetracarboxylic acid. N)
Compounds of the formula I wherein 4   5  when n is 1, R3 is an acyl group
5 0 4                     wherein R, is an unsubstituted aliphatic residue
having from 1 to 20 carbon atoms or an aromatic residue having from 6 to 20
carbon atoms and when n is 2, R, is an divalent aliphatic or aromatic
diacyl residue or the groups -CO- 10      or -COCO- and
10 when n is 3, R, is a trivalent residuc or and is an aliphatic or
aromatic triacyl residue *P .:~or a triacyl residue derived from
o-phosphoric, o-phosphorous or o-boric acid and .4                    when
n is 4, R, is a tetravalent residue of a tetraacyl residue derived from an
aromatic tetracarboxylic acid or from o-silicic acid. j             15
0)  Compotinds of the formula I wherein
15 when n is 1, R3 is an acyl group 0 wherein R, is an unsubstituted alkyl
residue having from 1 to 20 carbon atoms or an *   aromatic residue having
from 6 to 12 carbon atoms and 20      when n is 2, R, is an divalent
aliphatic or aromatic diacyl residue or the carbonyl group  20 and when n
is 3, R3 is a trivalent residue and is an aliphatic or aromatic triacyl
residue or a triacyl residue derived from o-phosphoric, o-phospnorous or
o-boric acid and 25       when n is 4, R, is a tetravalent residue of a
tetraacyl residue derived from an aromatic g   25   tetracarboxylic acid or
from o-silicic acid; provided that when R3 represents an acyl  25 group 0
an aliphatic, aromatic or heterocyclic diacyl residue, the group -CO-
or-CO.CO-, an aliphatic or aromatic triacyl or tetraacyl residue, a triacyl
residue derived from o- 30      phosphonic, o-phosphorous or o-boric acid
or a tetraacyl residue derived from o-silicic  30 acid, the number of
carbon atoms in the alkyl group designated by R, is from 5 to 20. The
following groups P and Q are sub-groups of the compounds of formula Ia. .)
Compounds of the formula Ia wherein n, is I and R is hydrogen or a
monovalent alicyclic residue having from 5 to 12 carbon 35      atoms.
35 Q)  Compounds of the formula Ia wherein when nI is 1, k is a monovalent
aliphatic residue having from 1 to 2C carbon atoms or a monovalent aromatic
residue having from 6 to 20 carbon atoms and when n, is 2, R is a divalent
aliphatic residue having from 1 to 20 carbon atoms or a 40      divalent
aromatic residue having from 6 to 20 carbon atoms.
40 For groups B, F, l, J, K, L, M, N, 0, P and Q the above definitions
apply; provided that when R, represents an acyl group 0 an aliphlatic, aro
atic or heterocyclic diacyl residue, the group --GO- or-CO.CO-, 45      an
aliphatic: or aromatic triacyl or tetraacyl residue, a triacyl residue
derived from o-  45    22              23
1,399,239                                       23 



phosphonic, o-phosphorous or o-boric acid 'or a tctraacyl residue derived
from o--silicic acid, the number of carbon atoms in the alky] group
designated by Ri is from 5 to 20. The following compounds of the formula I
are also a group of compounds of the -       present invention. 5 5
IC     Rc                             I            5 H3C  NM  CH3 or
L       '1    jn .~~~~~~~~~~~~~~~                                in wherein
n is 1, 2, 3 or 4; R, is a monovalent residue and is an alkyl residue
having from 10                  1 to 20 carbon atoms, acycloalkyl residue
haloing irom 5 to 12 carbon atoms, an alkenyl lue
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:- Itic O
~~~~~~-(CH,)m-CH-X1                                    1 10
1 15  .l                                                      R. or -CH-X2
an j           - wherein m is 1, 2 or 3, R4 is a hydrogen, or a methyl or
phenyl residue, X2 is halog2I, -)up      20cyano, )r a            {
A-CH-CH2, atic
0 1-cyl     25 -COR,, -CO.OR,, -CO.SR,, -CONR5R, or -CS.NR3R0 and X., is
hydroxyl, halogen, cyano, t                                 ~~~~~~~-CH-CH2,
-ORM, -O-CO.Rs, OCSR., -O.CO.NRR,,, -CO.R,, --COOR,, -CO.SP,, *. 0
3   20       -CO.NRR,, -CS.NRR,, or -SR,, wherein R. is an alkyl residue
having from I O licic     30                  to 20 carbon atoms, an
alkenyl residue having from 2 to 20 carbon atoms, a cycloalkyl 20.
residue having from 5 to 12 carbon atoms, an aryl residue having from 6 to
11 carbon atoms or, when R, is joined to a nitrogen atom, also hydrogen,
and RG is hydrogen or an alkyl residue having from 1 to 4 carbon atoms, or
R, and R. together with the nitro- 25       gen atom to which they are
bound form a 5- or 6-inermbered ring which contains no   25 -bon
other hereroatom or contains one or more other heteroatoms or R, is an acyl
group, an .35   1            unsubstituted or N-substituted carbamoyl or
thiocarbamoyl group; R, is an allkyl residue having from 1 to 4 carbon
atoms, an alkenyl or alkynyl residue having 3 to 20, :oms
carbon atoms, a cycloalkyl residue having from 5 to 12 carbon atoms, an
aryl residue 30       having from 6 to 11 carbon atoms or an aralkyl
residue having from 7 to 9 carbon    30 or a                          atoms
or also hydrogen; and when n is 1, R3 is a monovalent radical having the
same 40                 significance as R,, with the proviso that only one
of R, and R3 can represent an un- saturated acyl group or R3 represents a
monovalent group obtained by removing a pDly;
hydroxyl group from a sulphinic acid, a sulphonic acid, a phosphorus
containing acid, 35       sulphuiic acid or a boric acid, or R% is an aryl
residue or a residue having the fomulsa:-  35 2)-,
~~~~~~~~~~~CH  CH 320      3, ., so 45   
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24 wherein Rt' is hydrogen or R1' has the same significance as R,; provided
that when R, represents an acyl group 0 an aliphatic, aromatic or
heterocyclic diacyl residue, the group -CO- or -CO.CO-, 5       an
aliphatic or aromatic triacyl or tetraacyl residue, a triacyl residue
derived from o-  5 phosphonic, o-phosphorous or o-boric acid or a tetraacyl
residue derived from o-silicic acid, the number of carbon atomis in the
alkiyl group designated by R1 is from 5 to 20. When  n  is 2, R, is a
divalent residue  and  is an  alkylcnic residue having  from  1 to 20
carbon atoms, an alkenylene residue having  from  3 10      to  20  carbon
atoms, an  alkynylene residue having  from  3 to  20  carbon         10
atoms, an arylene residue having 6 to 14 carbon atoms, an aralkylene
residue having from 8 to 14 carbon atoms or an aliphatic, aromatic or
heterocyclic diacyl residue, an aliphatic or aromatic dicarbamoyl or
dithiocarbamoyl, a carbonyl, sulphinyl or sulphonyl residue or a divalent
residue obtained by removing two hydroxyl groups 15      from a disulphonic
acid, a phosphorus containing acid or a boric acid; when n is 3, R3  15 is
a trivalent residue or an aliphatic or aromatic triacyl residue or a
triacyl residue derived from  o-phosphoric, o-phosphorous or o-boric acid
or an alkanetriyl, an arenetriyl, or arcnetriyltrialkylene group; and when
n is 4, R3 is a tetravalent residue and is a tetravalent aliphatic residue
or tetraacyl residue derived from an aliphatic or 1             20
aromatic tetracarboxylic acid or from o-silicic acid or an alkanetetrayl
group; as well  20 as partial ethers, esters and carbamoyloxy and
thiocarbamoyloxy compounds related to the fully reacted compounds of
formula I; provided that when R3 represents all acyl group 4
~~~~~~~~~~0 2  ~~~~~~~~~~_-Y;R, Si   25  an aliphatic, aromatic or
heterocyclic diacyl residue, the group -CO- or -CO.CO-,   25 an aliphatic
or aromatic triacyl or tetraacyl residue, a triacyl residue derived from o-
phosphonic, o-phosphorous or o-boric acid or a tetraacyl residue derived
from o-silicic A                      acid, the number of carbon atoms in
the alkyl group designated by R, is from 5 to 20. The following compounds
of the formula II are also a group of compounds of the 30      present
invention.
30 .3 ]                                       0~~~~~~~~~~~~~~~~CHz  CH, A
and their salts, wherein R' and R" are the same or different and each is a
straight or branched alkyl group, having from 1 to 4 carbon atoms, or R'
and RB" together with the carbon atom to which they are attached form a
cycloalkyl residue having from 5 35       to 12 carbon atoms; Y is an alkyl
group having from 5 to 20 carbon atoms carbon     35 atoms, al;kenyl having
from 2 to 20 carbon atoms or an aralkyl residue having from 7 to 9 carbon
atoms' and n, is I or 2, when n is 1, R is hydrogen or a monovalent
aliphatic residue having from 1 to 20, preferably 6 to 20 carbon atoms, a
monovalent alicyclic residue having from 5 to 12 carbon atoms, or a
monovalent aromatic residue having 40       from 6 to 20 carbon atoms and
when n is 2, R is a divalent aliphatic residue having  40 from  I to 20,
preferably 4 to 20, carbon atoms, and is unsubstituted or substituted or
interrupted by one or more, preferably one, sulphur atom, a divalent
alicvclic residue having from 5 to 12 carbon atoms or a divalent aromatic
residue having from 6 to 20 carbon atoms; provided that when R represents
an acyl group 0 45                                            14 



*-Creu, g               ~~~~~an aliphatic, aromatic or heserocyclic diaclyl
residue, thne group --GO- or-CO.CO-,    24                25
1,399,239                                 -       2 an aliphatic or
aromatic triacyl or tetrmacyl residue, a triacyl residue derived from o-
hen                              phosphonic, o-phosphorous or o-boric acid
or a tetraacyl residue derived from o-silicic acid, the number of carbon
atoms in the alkyl group designated by Rl is from 5 to 20. Subgroups of the
compounds of formula II are 5       a)  Compounds wherein n is 1 and R is a
monovalent aromatic residue having the          5 formula! n.o-        5
-^p O licic
OR ! Vu.           ;
ITT idue
Ril a 3 tbon       10                         wherein RI, and RI1 are the
same or different and each is an alkyl group having ;idue
from 1 to 6 carbon atoms, A is iacyl :,inyl
-CH-CH,- cups                    10
10 3? R3      15                                                        CH,
3idue an                                  or -CHCH2- and p is 0 or 1, or
sidue                            b)  Compounds wherein R1,, and R,, are
mnethyl, isopropyl or t-buryl groups or 1,C or                           c)
Compounds wherein n is 2 and R is a methyicne, 1,2-ethylene, 1,4-butylene,
1,8- well      20                         n-octylene,
2,2,4-trimethyl-1,4-butylene, 1,10-n-decylene, 1,2-cicosylene, vinylene,
lated           .       s15          propenylene, 1,2-, 1,3- or
1,4-cyclohexylenc, cyclohexyl-3-ene, 1,2-, 1,3- or 1,4-  15 acyl
phenylene, p-xylylene, 1,4- or 1,5-naphthyiene, diphenylene or
diphenylinethylene residue or the group -CH2C-12S CHGCH2 or R is absent. d)
Compounds in the form of an inorganic or organic acid. 20     - e)
Compounds wherein the salt is a phosphate, carbonate, sulphate, chloride,
acetate, !  20         stearate, maleate, nitrate, tartrate, oxalate,
benzoate or substituted carbamate.  20 f)  Compounds wherein RI and R"I are
methyl. .0-,       25                   The following compounds of the
formula IV  are also compounds of the present nm o-            !
invention: silicie Lo 20.
CH   CH5 ,f the
H 30   1
i r                                         O~~~~~~~~~~~~~~~~~~~CNH-  PI 25
and its salts wherein R'I" and RIV are the same or different and each is a
straight- or  25 branched alkyl residue having from 1 to 12 carbon atoms or
R"' and R"'7 together with the carbon atom to which they are each attached
form a cycloalkyl group having from iht or~5 to 12 carbon atoms, Y is a
straight- or branched alkyl residue having from 1 to 12 with
30       carbon atoms, an alkenyl residue having from  3 to 12 carbon atoms
or an aralkyl rom5             i              residue having from 7 to 12
carbon atoms and R,, is hydrogen or a saturated or un-      30 >~rbon
35                  saturated hydrocarbyl or hydrocarbylene residue
containing up to 20 carbon atoms bton        357                 optionally
substituted, halogen or alkoxy having from 1 to 4 carbon atoms and q is 1 



phatic           I              or 2. 40clic  '           Sub-groups of the
compounds of formula TV are: svig| 35  a)  Compounds wherein q is 1 and R,,
is an aliphatic residue having from 1 to 20       35 orViJ:,  40         -
carbon atoms, an alicyclic residue having from 5 to 12 carbon atoms or an
aromatic ted            !                  residue having from 6 to 12
carbon atoms. o 2uc                          b)  Compounds wherein R,, is a
methyl, ethyl, propyl, isopropyl, n-butyl, 2-ethyl- hexyl, dodecyl,
ocradecyl, allyl, oleyl, cyclohexyl, benzyl, phenyl, o-, in- or p-tolyl, 40
2,4- or 2,6-xylyl or a naphthyl residue.
40 c)  Compounds wherein q is 2 and R, is an aliphatic residue having from
I To 20 45                      carbon atoms, an alicyclic residue having
from  5 to 15 carbon atoms or an aromatic residue having from 6 to 1'5
carbon atoms. d)  Compounds in the form of an inorganic or organic acid.
To-,    I               26                                        1,399,239
26 hexylene, 1,3- or 1,4-phcnylenc, 2,4-tolylene, 1,5-naphthylenc or
4,4'-diphenyl- methylene residue. :                     e)  Compounds
wherein Y, is methyl. f)  Compounds wherein RI and R" are methyl. 4
5       g)  Compounds wherein the salt is a phosphate, carbonate, sulphate,
chloride, acetate,  5 5           carbonate, sulphate, chloride, acetate,
stearate, maleate, citrate, tartrate, oxalate, benzoate oi substituted
carbamate. h)  Compounds wherein R1I" and RIV are methyl. According to the
present invention, there is also provided a first process in which 10
a compound of formula is pioduccd, comprising reacting, in the presence of
an acid-   10 10      .binding agent, a piperidinol having the formula:-
i,~ ~ ~~~bin agnt a pip Q
~~~~~~~~~~~~~~~~~R.-I O                 V 3 H~ CH3 CH3 wherein R, and R2
have their previous significance, with an acid halide having the formula:-
15                                       R3-(CO  hal)n
15 VI : A                     wherein R. and n have their previous
significance and hal represents a halogen atom, I
preferably a chlorine atom. Suitable acid binding agents are organic bases
such as triethylamine; alternatively, an excess amount of the amine V can
serve as the acid binding agent. 20           The reaction is conveniently
carried out by heating the reactants together in a    20 solvent such as
cyclohexane, benzene or toluene which is inert under the reaction con-
ditions. When the reaction is complete, the desired product is then
separated by coin- ventional techniques. The presenit invention also
provides a second process in which a compound of 25      formula I is
produced, comprising reacting, in the presence of a transesterification
25 catalysts, a piperidinol compound of fonnula V, as hereinbefore defined,
with an ester having the formula:- Rs-(CO2R1,)V 



ViI wherein R, and n have their previous significance and R,3 is an alkyl
residue having 30       from 1 to 4 carbon atoms, preferably I or 2 carbon
atoms.                              30 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 producca comprises reacting, in the presence of an
cscrification catalyst, a piperidinol 35       compound of formula V, as
hereinibefore defined, with an acid having the formula:--    35 R3 (CO2H).
wherein R. and n have their previous significance. Suitable examples of
esterification catalysts are tetraalkyl titanates such as tetra- butyl
titanate. The second and third processes of the invention are conveniently
effected by      40 mixing the reactants together in the presence or
absence of an inert solvent (for instance, benzene, toluene, xylenc etc.)
and agitating the reaction mixture until reaction is com- pletc, as
determined, for instance, by collecting the alcohol or water produced in
the reaction, and stopping the reaction when the theoretical amount ef
alcohol or water, 45       respectively, has been removed.
45 A fourth process in which a compound of formula I is produced comprises
reacting a compound having the fornula:--    26              27
1,399,239                                        27 .1_                   .
~~~~~~~~~~~~~CU~CI 151 to,   5  .
TOO        R,                     Ix IC,
CH3 CH3   - D wherein R,, R3 and n have thicir previous significance, with
a compound X capable of chl                           reaction with the
compound IX and of introducing into it the group R, as hercinbefore ic-
10                   defined. .0  5        For instance, compound X  mav be
an aikvlating, aik-unylating alkynatillg or aralkylating agent such as the
halides of these groups. Compound X may also be the aldehyde or ketone
correspondoing to the substituent RI, so that, when reacted with a compound
of formula IX utnder Leuckart, Wallach or Esclhwveilar-Charles reaction
conditions, compoundb of formila I in which R, is methyl may be produced by
reacting t lO     a compound of formula IX with formic acid and
formaldehyde.                           10 The starting-materials of
formulae V, VI, VII, Viii, JX and X used in the pro. cesses of this
invention can all be produced by methods wvell-known per sc. The com. pound
of formula V are described in our copending British Patent Application No.
the                           48601/72( Serial No. 1,399,240) and those of
formula IX are described generally in 15       German Patent Specification
No. 1,929,928. Compounds of the general formula I in which n = 2, 3 or 4
and R, represents a 15                  di-, tri- or tetra-valent radical
derived from an alkyl, alkenyl, aryl or aralkyl radical may be prepared by
reacting a compound of the formula: am,
R2    OH ely,             j                                              C
C)<C3                          XII n a       20
013   N   CH3 'on-             I on-l            i 20          wherein R,'
is hydrogen or R,, and R, has its previous significance, with a compound
20 . of           5             of the formula R,(X.,). wherein X4 is a
halogen atom and n is 2, 3 or 4. This reaction 



tion      25    .is preferably carried out by making the sodium salt of the
piperidite compound and ~ster                25       reacting this with
the compound R,(X4)u. The substituents R, may be introduced before or after
R, or in the case where R, g   25  and R, are identical may be introduced
together by reacting a compound of the         25 formula: R, ving
CH3>0    i  HXI h as
C f I is                         with an alkylating, alkenylating,
alkynylating, aralkylating, acylating agent or car- linol
bamoyloxyating agent, with an alkylating, alkenylating, alkynylating,
aralkylating or 35    l  30        acylating agent.
30 Compounds of formula I in which R, represents a residue of the formula:
-(CH2 ),D-CH-X, etra-            | in which R, is as defined above, m is 1
and X, represents --CN, -OR,, d by       40 . a1ce, -OCR '  -R . the
0 -                     0       0      o .cting
0       S         SR                                                35
~~           .  .., L            . 28
1,399,239                _       _               28 R, and R, being as
defined above, may be produced by reacting a compound of the formula: . s
~~~~~~~~~~~~~R2   OR3 CH3>k)~Hc 1
~~~~~~~~~~~CH5> NkC, " H wherein R3 and R, are as defined above, with a
compound having the formula CH. =C-X,. Compounds of formula I wherein m is
1 and Xl is -OH  may be prepared by reacting a compound of formula XII with
ethylene oxide, propylene oxide or styrene oxide. Compounds of formula I
wherein R1 is -CH2-CH-X1                                            10 I
~~~10 P~4 I                        wherein X, is -OR,, o          .0
R, O-C--R  -0-C-N a   ,
\~~~~~~~~~~~~~~R * or halogen may be prepared from the corresponding
compounds wherein Xl is -OH by standard methods, such as alkylation,
esterification, carbamoyloxylation or halogena- A              15
tion..
15 Compounds of formula I in which R1 represents a residue of formula:-
-(CH )m-CHXi R, 



; 4                       wherein m, R, and X, are as hereinbefore defined
may be prepared by reacting a corn- pound of formula XII with the
appropriate halogen compound having the formnula:- {..~~~~~~~~~~~X
X(CH,)",j-CH-Xl 2 4          20
I                                           20 j
~~~~~~~~~~Rr. wherein X3 is a halogen atom. Jr,,:,t;. ;    '
Compounds of formula I in which R, is the group of formula:- *
,1,,-CH-X2 .I                                                           I
wherein X, and R. are as defined above may be prepared by reacting a
compound of . - ;;   25  the formula XII wherein R2 is as defined above
with a compound of the formula    25 I
~~~~~~~~~~~~X,LCIX2 .-1
14 R. wherein X4 is a halog-en atom. Compounds of the general formula I in
which R, represents an acyl group may be prepared by reacting a compound of
the formula: .4 *1    Ad_____~28    29
1,399,239                                       29 ofthe
ROR i            .                      ~~~~~CH3% )(cR
XII CR3  N   CH3 I-I~~~~~~1 i              ; wherein R2 and R. are as
defined above with an acyl halide of the formula R14CX3, 5
wherein X. is a halogen, and R,, is the remainder of the acyl group. 5
Compounds of the general formula I in which R, represents a carbamoyl or
thio-     5 carbamoyl group may be prepared by reacting a compound of the
formula: c(d by tyrene
R   OR r   .  CR tJs NOTCHsXII CR43 R2 and R. being as defined above with
an isecyanate or thioisocyanate of the formula R,,NCX' in which X' is 10
O or   S,                                         10 and R,  is the
remainder of the isocyanate or thioisocyanate group. Where R2 in the
general formula I is other than hydrogen it is preferred to intro- duce the
appropriate group before or after the group R1 is introduced, but before RI
is introduced. The group it may be introduced by reacting a ketone of the
formula: gena- 15'A 15CHS92j'R                                          15
.wherein R,' is hydrogen or RI, with a Grignard reagent R,.>Y.A followed by
hy"dlysis corm-                          to produce a compound of the
formula: R2   ON 



20                                                  3C ?
H3~~~~~~~~~~ All the reactions described above which result in the
elimination of hydrogen 20       halide between two reactants may be
carried out in the presence of an acid acceptor.   20 Compounds of formula
II as defined hereinbefore are preduced by reacting, in the presence of an
acid-binding agent, a piperidinol compound having the fonrula:-- Cl-3 CHT
ad of 25
XIV R' RW' wherein Y, R' and R" are as defined hereinbefore with an acid
halide having the 25       formula:-
z5 wherein e  and   areasdfinedhernbR-f(CO  hal.)    r is
%whcrein R and n are as defirncd hercinbefore and fial. ,-eprcsclnts a
halogen atom-. The    30                                        1,399,239
30 acid biaing agent can be an organic base or 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 an csterification catalyst, such as 5       an alkali
metal amide, between a piperidinol compound having the fonnula XIV, with an
ester having the formula:- A
.        R--(COR16). wherein R and n are as defined above and R16 is an
alkyl group having from 1 to 4 carbon atoms. or with an acid having the
formula:-- 10                                        R-(CO2H).
10 wherein R and n are as defined above. i                            The
catalyst for producing compounds of the formula II may be, for example, a
tetraalkyl titanate. The acetylation or esterification process for
producing compounds of the formula II the reactants can also be fused, the
mass is agitated until reaction is complete and  15 15      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 * I                      in the reaction, and stopping the
reaction when the theoretical amount of water or A
alcohol has been removed. Compounds of formula II are also produced by
reacting an ester having the         20 20       formula:- -C- _P
~XV X                                      t20-I~~~~~~~~~~atR
X\T~~~~~- 4                       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 capable of
introducing into it the group Y as defined above. 25           Compounds
having the formula IV as defined hereinbefore are produced by react-    25
I                       ing a compound having the formula:- CHiCH k-You
XVII Rim RW wherein Y, RI"' and RI"' are as defined hereinbefore with an
isocyanate having the 



fonnula: 30                                         R,2(NCO),
30 wherein R12 and q are as defined hereinbefore. The reaction can be
effected in a solvent I                        inert under the reaction
conditions and in the presence of a strong base. The present invention
still further provides a composition comprising an organic material and a
stabilising amount of a compound having the formula 1, II or 1V as 35
hereinbefore defined.
35 Compourds of formula I, I! or IV, have been found to impart to
polyolefines an exceptionally high degree of stability towards
deterioration nornally induced by the effects of ultra-violet radiation or
Cxposurc to heat. Mloreover, this improved stability is achieved without
affecting the co!our properties of the treated polyolefine. 'the 40
stabilisers of the invention provide effective light and/or heat
stabilisation, especially  40 for low- and high-deinsity polyethylene and
polypropylene and polystyrene as well as polymers of butenc-1, pectene--l,
3-methyl-bUtene-1, hexene-1, 4-inethylpentene-1, 4- methylhcxene-l and
4,4-diniethyl-peritenc-l, and also cc- and ter-polyiners of olefines,
particularly of ethylene or propylene. 45           Other organic materials
susceptible to degradiation by the effects of light and the  45    30    ,
31                                        1,399,239
31 :mant           i                properties of which are irnprovcd by
the incorporation thereiin of a compound of formula the
I, 1I or IV, include natural and synthetic polyineric materials, for
instance natural and synthetic rubbcrs, the latter including, for example,
home-, co- and ter-polymers of :h as
acrylonit-ilc, butadiene and styrene. with
Specific synthetic pclymers include polyvi-nyl chloride and vinyl chloride
co-     5 polymers, poiyvinylidenc clilkride polyvinyl acetate as well as
condensation polymers containing ctlher, ester (derived from carboxylic
suiphonic or carbonic acids), amide or urethane groupings. These polymers
can, for instance, form the basis of surface coating media such as paints
and lacquers having an oil or resin, for instance an alkyd ot poly- to 4
10       amide resin base.
10 The amount of the compound of folnLmla I, II or IV, which is
incoroorated into the organic material in order to achieve mn'uR%,;anm
protection against degr dation by 10                  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 15      purposes it is sufficient to use an amount of the
compound of formula I, II or IV,      15 )le, a
within the range of from 0.01% to 5% by weight, more preferably within the
range of ,   from 0.1/r to 2%  by weight based on the weight of untreated
organic material. mriula                              The compounds may be
incorporated into the polymeric material by any of the and       15
known techniques for compounding additives with a polymer. For example, the
corn- ction                  20       pound and the polymer may be
compounded in an internal mixer. Alternacively, the       20 Iaced
compound may be added as a solution or slurry in a suitable solvent or
dispersant, for er or                           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 ) the
20                   removed. As a further alternative the compound may be
added to the polymer during 25      the preparation of the latter, for
instance at the latex stage of polymer production, to  25 provide
pre-stabilised polymer material. Optionally, the composition of the
invention may contain one or more further additives, especially those used
in polymer e.g. polyolefine formulations, such as anti- ,                t
oxidants e.g. of the phenol or amine type, U.V. absorbers and light
protectants or 



30      stabilizers, phosphite stabilisers, peroxide decomposers, polyamide
stabilisers, basic  30 co-stabilisers, metal complexants/deactivators
polyvinyl chloride stabilisers, nucleation agents, plasticizers,
lubricants, emulsifiers, anti-slipping and antistatic agents, flame- cting
2                   protectants, pigments, dyes, fillers such as carbon
black, asbestos, glass ana other libres, U0tone
kaolin and talc. 35           The. present invention therefore includes
binary, ternary and multi-component      35 ,eact-     25
compositions containing the stabiliscr of foriula I, 11 or IV, together
with one or more other functional additives for polymers. Examples of
suitable antioxidants are those of the hindered phenol type such as those
selected from the following groups:- !    4Q  ((1I'  Phenolic compounds
having the general formiiula                                 40 g the
wherein Q is r                                                   RI 30
Ox -Avent I           .
R~~~~~~~~~~~~~~~~~~~~~~~~~~~~P -ganic                         A, is
-CR(COOR"), or IV as 35
COOR" .es an                                                            {
iy the                45                                       -C-(CH2) u-Q
45 iitv  is         ! The
COOR" cially      40 ell as                         R is hydrogen or alkyl
of 1 to 6 carbon atoms, 1, 4-                         R' is alkyl of 1 to 6
carbon atoms, Jiincs,                        R" is an alkyl group having
from 6 to 24 carbon atoms, and w is 0 an integer from 1 to 4. d the
45       50            Illustrative examples of the compounds shown above
are:                             50    q            ~~~~~32
1,399,23-9                                          32 di-n-octadecyl-<v--
(3 ,5-di-t-butyl-4-hydroxy-benzyl )nmalonate, I    ~ ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ ~
~ ~~~~. My)nlonare which is disclcmdi 1
~~~~~~~di-n-octadecyl-ce-(3-t-b~utyl-4-hN-croxv-5-iiictliv;l-bzzl)mcloil
NvlilliSdiced in the Netherlalnds Patent Specification No. 6,711,199, and
di-n-octadecyl-nS,:'-bis- (3 -t-butvl-4-hydroxy-5 -mchtlyl-benizyl ) ma
-Laate which is dis- 5            closed in the Netherlands 1Patent
Specification No. 6,803,498.                         5 (2) Phenolic
compounds having the general formula Q-R'11 wherein 0 is as hercinbefore
defined and R"' represents hydrogen or one or two mono- valcnt residues
dcrived from alinhiatic hydrocarbons having from  i to 30 cabotok atoms. :0
Illustrative examples of the compounds shown above are:
10 2,6-di-t-butyl-p-cresol, A
22-methyl-4,6-di-t-butylpyhenol, and 2,6-di-octadecyl-p-cresol. (3)
Phenolic compounds having the formula 15
15 :j 



wherein Q and 'o are as hereinbefore defined. I
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
), i               20        4,4'-butylidene-bis- (2,6-di-t-butylphenol),
20 4,4'- (2-butylidene)-bis- (2-t-butyl-5-methylphenol),
2,2'-methylene-bis- ( d3 -t-butyl-5-ethylphenol), 4,4'-methylene-bis-
(3,5-di-t-but-ylphenol), 5        24,4'-methylene-bis-
(3-t-butyl-5-methylphenol), and '. 25 ~~~~2,2'-mcthylene-bis-
(3-t-butyl-5-mcthylphenol). 2 (4) Phenolic compounds having the formula:
R"'O-Q wherein Q is and R"' are as hereinafter defined. I
Illustrative examples of such compounds are: i,              30
2,5-di-t-butvlhydroquinone,
30 2,6-di-t-butyihydroquinone, and A'
2,5-di-t-butyl-4-hydroxyanisole. ii                        (5)  Phenolic
compounds having the formula: 1
~~~~~~~~Q-S-Q 1               3wherein Q is as hereinbefore defined.
35 Illustrative examples of such compounds are: Al4,4'-thiobis-
(2-t-but)l-5-methylphenol), :                         4,4'-thiobis-
(2-t-butyl-5-methvylphenol), 2,2'-thiobis- (6-t-butyl-4-methylphenol), and
40       4,4'-thiobis-(2-mctlhyl-5-t-butylphencnol).
40 (6)  Phenolic compounds having the formu!a: wacroin Q, R" and w are as
hereinhbfore defined. Illustrative examples of such compounds are:    _
32 -33                        -_3             __       1,399,239-
_ octadecyl- (3,5-dim ethyl-4-hycd or.benzvhh1tio) -a c cate, and
dodecyl-(3,5-di-t-butyl-4-hydroxyybunzylthio)-Ipropionate. dis-
(7)  Phenolic compounds having-, the formula 4           ~~~Q ;  5
wherein T is hydrogen or Q, and
S Q and  are as dcfi;ed above. illustrative examples of such compounds are:
10 1,1,3-tris (3 ,5-dinethlyl-4-hydroxyphenvl) -propane, 1,1,3-tris
(5-t-butyl-4-hydroxy-2-metiiylphenvl ) -bu-ta.ne, and 10
I,1,5,5-tetrakis-(3'-t-butyl-4'-hydroxy-6'-meth)yfll-hcny)l-n-penne.
10 (8)  Phenolic compounds having the formula: CI43 C14 at 15
2 i  RC2 CH26 wherein B1, B2 and B3 are each independently hydrogen, methy!
or Q. provided that when B1 and B' are Q then B' is hydrogen or niethyl and
when JI' is Q then B' and 20        l5        B' are each independently
hydrogen or methyl; and                                        15 



Q is as hereinbefore dcfined. Illustrative examples of such compounds are:
1,4-di ( 3,5-di-t-butyl-4-hydroxybenzyl) -2.3,5,6-tetramethvlbeuzern, and
25                  1,3,5-tri (3,5-di-t-butyl-4-hydroxybenzyl
)-2,4,6-trimenhylbenzene. j     20   (8)  Phenolic compounds having the
formula                                             20 |
~~~~~~~~~~~~(Q)-NIAN .-k 30 wherein Z is NHQ, -S-D- or -O-Q D is an alkyl
group having from 4 to 18 carbon atoms or Q, R" and to are as hereinbeforc
defined. 25       Illustrative examples of such compounds are:
25 2,4-bis- (n-octylthio) -6- (3,5-di.-t-butyl-4-hydroxyaniline) -
1,3,5-triazine 6- (4-hydroxy-3..methyi-5-t-butylani]ino )-2,4-bis-
(n-octyltrlio) -1,3,5-triazine 35                  6-
(4-hydroxy-3,5-dimethylanilino ) -2,4-bis- (n-octyithio) -1,315*-triazine
6- (4-hydroxy-3,5-di-t-butylanilino) -4-
(4-hydroxy-3,5-di-t-butylphenoxy)-2-(n- 30
octyithio)1,3,5-triazine, and
30 2,4-bis (4-hydroxy-3,5-di-t-butylanilino)-6- (n-octylthio )- 1,;
,5-triazine. The above phenolic triazine stabilizers are more fully
described in U.S. Patent 40                  Specification No. 3,255,191.
(10)  Phenolic compounds having the formula: & '   35
,p ,                                                 35 Ct-o   N   z    I^
34       ___                                    1,399,239
34 wherein the Zlv s, which may be the same or different, are -O-Q, -S--D
or Q, D and tw are as hereinbefore defined. Illustrativ  examples of such
compounds are: ,   5
2,4-bis-(3,5-di-t-butyl-4-hydroxyphenoxy)-6-i(n-octylthio)-1,3,5-triazine,
5 2,4,6-tris- (4-hydroxv-3,5-di-t-butylphenoxy )-1,3,5--triazine, 6-
(4-hydroxv-3,5-di-t-butylphenoxy ) -2,4-bis- (n-octylthioethylthio)
-1,3,5-triazine, 6- (4-hydroxy-3-merhvlphen-oxy) -2,4-bis- (n-octylthio) -1
,3,5-triazine, 6- (4-hy-droxy-3 -t.- bu;ylphenoxy) -2,4-bis-
(n-octviThioethvlthio)- 1,3,5-triazine, s,         ~~10       6-
(4-hvdroxy-3-methyi-5-t-butyipixlnoxy) -2,4-h is *(n-cstylrhio)-
1,35-triazine,                10 2,4-bis-
(4-hvdroxv-3-methyl-5-t-buvyrlphenoxy) -6- (n-octylthio)- 1,3,5-triazine,
2,4,6-tris- (4-hvdroxy-3-methyl-5-t-btutylphenoxy) - 1,3,5-triazine, 6-
(4-hydroxy-3,5-di-t-butylphenioxy) -2,4-bis-
(n-octyitriopropylthio)-1,3,5-triazine, 6-
(4-hydrox~y-3,5-di-t-butylphenoxv) -2,4-bis- (n-tdodecylthioethyltliio
)-1,3,5-triazine, i 5       2,4-bis-
(4-hydroxy-3,5-di-t-butylphenoxy)-6-butylfhio- 1,3,5-triazine,
15 2,4-bis- (4-hydroxy-3,5-di-t-butylphenoxy) -6- (n-octadecylthio)- I
,3,5-triazine, 2,4-bis- (4-hydroxy-3,5-di-t-butyiphlenoxy)-6-
(n-dodecylthio)- 1,3,5-triazine, 2,4-bis- ( 4-hydroxy-3,5-di-t-butvlphenoxy
)-6- (n-ectylthiopropylthio) -1,3,5-triazine, 2,4-bis-
(4-hydroxy-3,5-di-t-buty]phenoxy)-6-(n-ocyltlhioethylthio)-1,3,5-triazine,
and 20        2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6-
(n-dodecylthioethylthio)- 1,3,5-triazine.            20 The above phenolic
triazine stabilizers are more fully  described in U.S. Patent A
Specification No. 3,255,191. (11)  Phenolic compounds having the formula X,
[Q-~~~~~~~~~~~~~~CZ142 - coO-CZ127]  - Px  ( 



25         wherein p is an integer from  I to 4 and RWv is a tetravalent
radical derived from  an            25 aliphatic hydrocarbon having from  1
to 30 carbon atomns, aliphatic mono- or dithioether having from 1 to 30
carbon atoms, aliphatic mono- or diether having from 1 to 30 carbon atoms
and z is 0 or an integer from  1 to 6; Q and R as hereinbefore defined.
Illustrative examples of such compounds are: 30
Sub-class 1                                                30
n-Octadecyl-3- (3,5-di-t-butyl-4-hydroxyphenyl)-propionate, n-Octadecyl-2-
(3,5-di-t-butyl-4-hydroxyphenyl )-acetate,
n-Octadecyl-3,5-di-t-butyl-4-hydroxybenzoate, *
n-I-Iexyl-3,5-di-t-bbutyl-4-hydroxybenzoate, 35
n-Dodecyl-3,5-di-t-butyl-4-hydroxybenzoate,
35 *                           NNeo-dodecyl-3 -(3
,5-di-t-butyl-4-hvdroxyphenvl)-propionate, '1      '
Dodecyl-p- (3 ,5-di-t-butyl-4-hydroxyphenyl )-propionate, Ethyl-a-
(4-hydroxy-3,5-di-t-butylphenyl ) -isobutyrate, Octadecyl--
(4-hydroxy-3,5-di-t-butylphenyl ) -isobutyrate, and 40        Octadecyl-
a-(4-hydroxy-3,5-di-t-butylphenyl)-propionate.
40 Sub-class 11 2- (n-nctylthio ) ethvy 3,5-di-t-butyl-4-hydroxybenzoate,
2- (n-octylthio )ethyl 3,5-di-t-butyl-4-hydroxypheniylacetate, 2-
(n-octadecylthio ) cthyl 3 ,5-di-t-butyl-4-hydroxyphenylacetate, 45
2-(n-octadec5lthio)ethyl 3,5-di-t-butyl-4-hydroxvbenzoate, and
45 A.                          2- (n-octadecylthio ) cthyl 3-(
3,5-di-t-butyl-4-hydroxyphenyl )propionate. Sub-class 11 1,2-propylene
glycol bis- [3-(3,5-di-t-butyl-4-hydroxyphenyl )propionate], Ethylene
glycol bis-[3-(3,5-di-t-butyl-4-hydroxyplhenyl)propionate], 50
Neopentylglycol bis- [3- (3 ,5-di-t-bhutyl-4-hydroxvphenyl )propionate j,
50 Ethylene glycol bis-(3,5-di-t-butyl-4-hydrox vphenylacetate),
Glycerine-I -n-octradecanoate-2,3-his- (3
,5-di-t-butvl1--4-hydroxyphenylacetate, Pentaert hritol-tetrakis- [3-
(3,5-di-t-butyl-4-hydr-oxy phenyl) propionate], 1,1,1-trimethylol
ethane-tris-3-(3,5-di-t-butvl-4-hvdroxyphenyl)'propionate, 55         1
,2,3-butanet-riol tris- [3- (3,5-di-t-butyi-4-hydroxy phelyl ) propionate],
55    34              35                                          1,399,239
35 or                            2-stearoyloxyethyl 7-
(3-mnethyl-5-t-butyl-4-hydroxvpltenyln)heptanoate, and
1,6*-n-hexanediol-bis [ (3',5'-di-t-butyl-4 -hycl oxypheiuyl)propionatc].
The above phenolic ester stabilizers of sub-classes 1, II and III are more
fully described in British Patent Specifications N;os. 1,103,144, 1105,699
and 1,001,098. 5    ,
e 5       (12)  Phenolic compounds having the formula .0 OR" 15
where x is 1 or 2; Q and R" are as hereinbefore defined. Illustrative
examples of such compounds are: Di-n-octadecyl 3,5-dt-t-butyl-4-hydr
roxybe-5-nhlbzyl- phosponate, and        2          10       Di-n-octadecyl
3-t-butyl-4-hydroxy-5-cethylbeiizyl-plosphonate,
10 .e.   20    [       Di-n-octadecyl
2-(3,5-di-t-butyl-4-hydroxyphenyl)-ethanephosphonate, Di-n-tetradecyl
3,5-di-t-butyl-4-hydroxybenizyl-phosphonate, itent
Di-n-hexvdecyl 3,5-di-t-butvl-4-hydrox)ybenzyl-phosplhonpate, and 



Di-n-docosyl-3,5-di-t-butyl4-bydroxybenzyl-phosphonate. 15       The above
di-(higher)alkyl phenolic phosphonates arc more fully described in U.S.
15 Patent Specification No. 3,281,505. (13)  Phenolic compounds having the
formula m an    25
0  NO Iether
YN r to30  I                                        ~~~~~~~~~~~~~~~~Q(HaCI;
N....-(CH2).Q ed.
o wherein w and Q are defined above. 30       20        An illustrative
example of such a compound is:
20 tris-(3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate. The abo7e
hydroxyphenylalkyl isocyanurates are more fully described in U.S. Patent 35
Specification No. 3,531,483. The above phenolic stabilizers are known and
many are commercially available. -  25             While any of the above
mentioned antioxidants can be useful in combination with       25 -
the nltravio'et light stabilizers of this invention, the preferred
antioxidants consist of the hindered phenols in groups 1, 8, 9. 10, 11, 12
and 13 as mentioned above. The most 40   |             preferred hindered
phenols are those of groups 1., 9, 11, 12 and 13. I                 Further
examples of andoxidants are those of the aminoaryl series for instance 1
30        aniline and naphthylamine derivatives as well as their
heterocyclic derivatives such       30 as:- phenyl- 1-naphthylamine, 45
phenyl-2-naphthylamine, N,N'-diphenyl-p-phenylenediamine, 35
N,N'-di-sec.buiyl-p-phenylenediamine,
35 6-ethoxy-2,2,4-trimethyl- 1,2-dihydroquinoline,
6-dodecyl-2,2,4-trimethyl- 1,2-dihydroquinolne, mono- and
di-octylirninodibenzyl, and 50                polymerised
2,2,4-trimethyl-1,2-cdihydroquinoline. 40            Ultraviolet absorbers
and light protectants include:                                  40 (a)
2-(2'-hydroxyphenyl )benzotriazoles, for instance 5'-rmcthyl;
3',5'-di-t-butyl; 5'-t- 55                     butyl;
5-chloro-3',5-di-t-butyi; 5-chloro-3'-t-butyl-5'-melthyl;
3'-sccbutyl-5'-tert.    .~~~~~~~~~~~~~ 36
1,399,239     ___ butyl; 3'-[a-methylbenzyl]-5'-methyl-;
3'-[fa-methylbenzyl)-5'-methyl-5-chloro-; 4'-octoxy-; 3',5'-di-t-amyl;
3'-methyl-5'-carbamethoxyethyl; 5-chloro-3',5'-di-t- arnyl derivatives; (b)
2,4-bis(2'-hydroxyphenyl)-6-alkyl-S-triazines, for instance the 6-ethyl or
6-un- ^   5         decyl derivatives;
5 (c) 2-hydroxybenzophenones, for instance the 4-hydroxy, 4-methoxy,
4-octoxy-, 4- A                               decyloxy-, 4-dodecyloxy-,
4,2',4'-trihydroxy or 2'-hydroxy-4,4'-dimethoxy deriva- 1
tives; (d) 1,3-bis-(2'-hydroxybenzoyl )-beizenes for instance, 1   10
1,3-bis-(2'-hydroxy-4'-hexyloxybenzoyl)benzene, 0              1.3-hic
)b(e'-hvdroxv-4n-octvloxyb-enzoyl)boiizeine, and :1
1,3-bis-(2-hydroxy-4'-dodecyloxybenzoyl)benzene; (e) aryl esters of
optionally substituted benzoic acids such as phenylsalicylate, octyl* 



pherylsalicylatc, dibenzoyl resorcinol, bis-O-(4-tert.butylbenzoyl)
resorcinol, 0- benzoyl-resorcinol and 3,5-di-tert.butyl-4-hydroxy-bcnzoic
acid 2,4-di-tert.butyl         15 phenyl ester and --octadecyl ester and
-2-methyl-4,6-di-tert.butyl phenyl ester; (f) acrylates, for instance
a-Cyano-,PB3-diphenylacrylic acid ethyl- or iso-octyl ester,
a-carbomethoxy-cin- namic acid, methyl- or butyl ester and
N-(,B-carbomethoxyvinyl)-2-methyl- 20            indoline;
20 (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-diethanolamine; nickel complexes of bis-(4-tert.octylphenyl)
sulphone such as the 2:1 complex, optionally having d   25        other
ligands such as 2-ethylcaproic acid; nickel dibutyl dithiocarbamates;
nickel         25 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-undecyllcetonoxirne; and
nickel-3,5-di-terfrbutyl-4-hydroxy benzoate, and (h) oxalic acid diamides,
for instance 30            4,4'-dioctyloxyoxanilide,
30 2,2'-dioctyloxy-5,5'-di-tert.butyl-oxanilide,
2,2'-di-dodecvloxy-5,5'-di-tert.butyl oxanilide,
2-ethoxy-5-tertiarybutyl-2'-ethyl-oxanilide, 2-ethoxy-2'-ethyl-oxanilide,
and 35            mixtures of o- and p-methoxy and ethoxy-di-substituted
oxanilides and the com-            35 pound of formula:- CH5
p41 A N- (CHt9  NHCOCONW(CH23W .,
~~~~~~~~~~~~CH5                H Ch3 Phospnite stabilisers include
triphenyl phosphite, diphenylalkyl phosphites, phenyl dialkyl phosphites,
trinonylphenyl phosphite, trilauryl phosphite, trioctadecyl phosphite, i.40
33,9-di-isodcecyloxy-2,4,8,1 -tetraoxa-3,9-diphosphaspiro-(5,5)-undecane
and  tri-(4-        40 hydroxy-3,5-di-terz.butylphenyl)phosphite.
Peroxide-decomposing compounds for polyolefins include qsters of
B-thiodipro- pionic acids, for instance the lauryl-, stearyl-, myristyl- or
tridecyl esters, and salts of mercaptobenzimidazoles such as the zinc salt
and diphenylthiourea. i 45     .     ..........Suitable polyamide
stabilisers include copper salts in combination  with iodides  45 and/or
further phosphorus compounds and salts of bivalcnt manganese. Basic
co-stabilisers are, for example, polyvinylpyrrolidone, melamine, benzoguan-
amine, triallyl cyanurate, dicyandiamide, urea derivatives, hydrazine
derivatives, amines, polyamides, polyurethanles, and alkali and alkaline
earth salts of higher saturated or 50        unsaturated fatty acids such
as calcium stearate.                                              S0
Polyvinyl chloride stabilisers include organotin compounds, organo lead
comn- pounds and Ba /Cd salts of fattv acids. Eoxamples of nucleation
agents are 4-tert.butyl benzoic acid, adipic acid and di- phenylacetic
acid. 55            As with the compound of formula I, II or IV  any
further additive is advan-                55  1 tageously employed in a
proportion within the range of from 0.01% to 5% by weight, based on the
vwcight of untreated polyneric material. In binary combinations with one or
inore antioxidants listed ahove or in tertiary combinations with such
aritioxidants and U.V. absorbers listed above, the compounds 60       of
formula I, 11 or IV provide very effective stabiliser packages in
pdlyolefine formula-      60 



tions.    37                                          1,399,239
_                           37 Some Examples will now be given. Parts and
percentages are by weight unless or-- 0,                         otherwise
stated. .di-t- 6>-un
Example 1. A mixture of 10.26 parts of 1,2,2
,6,6-pentamethylpiperidin-4-ol, 6.06 parts of 4.            -       5
sebacic acid and 1.0 pans of tetra-n-butyl titanate in 100 parts of xylene
was heated      5 iiva-                            under reflwx conditions
for 60 hours. Removal of the xylene by distillation under reduced pressure
gave an oily solid which was heated under reflux conditions with 0.5 !0
parts of sodium carbonate and 0.5 parts of carbon in 25 parts of water for
I hour. to   ,                   Removal of the water by distillation under
reduced pressure gave a black residue lo       which was repeatedly
extrRced with ether. The combined ether cxtracts -we-re dhied        10 and
the edktcr re1oved bya distillation wuider reduced pressure to give a
yellow oil which octyl  5       was distilled under reduced pressure to
give 5.0 parts of bis(1,2,2,6,6-pentamethyl-4- *a,  -    -
piperidiny!) sebacate as a colourless oil having a boiling point of 220-20C
at 0.2 mm .butyl     15   |               of Hg and the following elemental
analysis by weight: Carbon       Found       Required (for CZ,,HbGN,04)
is -,?-cin-                         Carbon       70.60%      70.82%
Hydrogen      11.00%      11.10% ihy      20                   Nitrogen
4.81%       5.51% cnhl),                          Table I gives a list of
esters prepared using the procedure of Example 1. In Table I Alexes
20       the symbols referred to are those in Formula 1.
20 1aving nickel      25 such iethyl- 2,and             I 30 ecom-
35   I phenyl .sphite, tri-(4-      40 :,dipro- salts of iodides      45  |
Herman-          I1 ,inines, ted or 50 J corn- and di- advan-       5 '
Wcight, tertiary :pounds .rmula-      60 
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Examwpb  34 A solution of 17.10 parts of 1,2,2,6,6--
An.tmethy]pilperidini-4-ol in 50 parts of dry benzene was stirred at
15-2.0C whilst dad;ng 6.0 parts of sebacovl chloride dropwise over 15
minutes. The  rmiurre was stirlle( for a further 12 hours at roonm
temnperature Ig    5       after wbich the
1,2,2,6,6-pentametilflpLpei1!I-4-ol hydrochloride formed during the       5
reaction was filtered off. The benzene *vas removed bry distillation under
reduced pressure to give a yellow oil, which was di'til]cd under reduced
pressure to give bis- j
(1,2,2,6,6-p-enitainethyl-4-pip\ericdinyl) scbacate as a colourless oil
having a boiling point ef 218-20oC at 0.4 mm of Hg and tile following
elnaental analysis by weight: 10                    Found       Required
(for CsHL.N0O.)                                       !0 Carbon
70.99%      7f Q-)O/  <.     I               ~Hydrogen    10.97%     11.10%
Z  X                    Nitrogel]      5.26%      5.51% 



als se  i            Table 2 gives a list cf esters prepared using the
procedure of Example 34. -E tlt 0 C* Z= E X   t JL. =U 2   _K .o~
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1,399,239                                      45 Example 41. A mixture of
17.10 parts of 1,2,2,6,6-peuitamethylpiperidin-4-ol, 13.60 parts of methyl
benzoate and 2.0 parts of lithium amide was beated at 1600C for six hours
with ' I          removal of the methyl alcohol formed by distillation.
Water pump vacuum was applied 5      and hea.ing continued for a further
two hours; on cooling the residue was dissolved in  5 chloroform and
filtered to remove the lithium amide. The chloroform was removed by
distillation under reduced pressure to give a yellow oil which was
fractionally distilled under reduced pressure to. yield 6.40 parts of
1,2,2,6,6-pentamethylpiperidinyl-4 benzoatc having a boiling point of 1260C
at 0.1 mm of Hg. and the following elerhental ..  10       analysis by
weight:                                                                  10
Found      Req2uired (for %H,,UaN02) Carbon      74.35%      74.14%
Hydrogen      9.23%      9.15% Nitrogen      5.13%      5.09% A 15BExample
42.                                                                1
mixture  of  17.10  parts  of  l,2,2,6,6-pzntamethylpiperidin-4-ol,  14.60
parts  of  methyl-,3-(3,5-di-t-butyl-4-lhydroxyphenyl)  propionate  and
1.0  part of  lithiuni  amide  was  heated  together  to  1300C.  Water
pump  vacuum was  then  applied  to  the  reaction  mixture  whilst
maintaining  the  tern- 



20      perature at 125-1350C for 3 hours. The temperature of the reaction
mixture was       20 -t|                           then raised to 1600C and
high vacuum (0.5--1 mn H1g) was applied for 1 hour. The reaction mixture
cooled, dissolved in chloroform and filtered. Removal of the chloro- form
by distillation under reduced pressure gave a brown oil which, when
triturated with ether, gave a white solid which was collected by
filtration, washed well with ether 25      and dried to give 16.0 parts of
1,2,2,6,6-pentametrvlpiperrdiryl-4 6-(3',5' di-t-butyl-  25 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 C2iH47NO0) Carbon      68.90%      68.10% o                1
30       Hydrogen      9.56%      9.60%     .
"0 .2.. [                        Nitrogen      2.91%      2.84% -   |
~~~~~~~~~~~~~Example 43. C)               ;                15.0 parts of
the product from Example 42 were dissolved in water and neutralised with
sodium hydroxide solution. The aqueous solution was extracted with ether,
the '  35   combined ether extracts were dried over anhydrous magnesium
sulphate. The ether was removed by distillation under reduced pressure to
give a white solid which was recrystal- lised firom cthanol to givc 9.30
parts of ,/Z,2,u,u-pentaniediyipperiainyt-4q j-(3 ,5 -di-
t-butyl4'-hydroxyphenyl) propionate having a melting point of 124  5 C and
the .7               j           following elemental analysis by weight: 40
Found      Calculated (for C2J11-N03)                                    40
Carbon       75.00%     75.30% Hydrogen    10.50%      10.20% Nitrogen
3.50%      3.30%. Example 44. 45          A mixture of 10.26 parts of
1,2,2,6,6-pentan-ethylpiperidin-4-ol, 5.04 parts of  45 .)  z
,,,itrimethyl trirncsate and 0.20 parts of lithium amide in 100 parts of
xylene was heated at 1370C for 7 hours. The methyl alcohol formed during
the reaction being removed by distillation. The cooled reaction mixture was
filtered to remove the lithium amide and the xylene solvent removed by
distillation under reduced pressure. Purification of so_!  :  50 the
residue by preparative thin layer chromatography yielded dimethyl
(12,2,6,6-  so 50 ,    pentamethylpiperidinyl-4) trimesate having the
following molecular weight: v i Found (from mass spectrometry)
391 Required (for C2,,HIHNO6)                                391 -to
and methyl bis(1,2,2,6,6-pentamethylpiperidiniyk-4) triMcsate having the
following molecular weight:
55 * ~ ~  ~   ~    ~   5.5~ *5~ !            -- - *         . - -. .    !3
46                     _          .         1,399,239
46 Found (from mrass spectromectry)                           530 :A
RRequired (for C30 .N,04                                     530. Examule
45. A mixture of 16.4 parts of 1,2,2,6,&-pentamethylpiperidin-4-r)l, 6.27
parts of 5       methyl isacyanate and 0.5 parts of
1,4-diazabicyclo[2,2,2]octane was refluxed in 150      5 parts of dry
benzene for 24 hours. Remov.-I of the benzene solvent by distillation under
reduced pressure yieldced an oily solid whlhich was poured on to 200 parts
of water and IX                       allowed to stand for 24 hours. The
solid formed was collected by filtration, dried and 



crystalliscd from n-hexane to give 14.2 parts of
4-mnethlllcarbamoyloxy-1,2,2,6,6-penta- 3   10   methyipipcridine havings a
rf. p t O    7cC. arnd the following elemental      10 10
ehyppidnhvig mling  UtflL- 96
1 analysis by weight: Found      Required (for CJ-124N202) Carbon
63.28%      63.12% Hydrogen     10.70%      10.59% 15       Nitrogen
12.09%      12.27%
15 Table 3 gives a list of carbamoyloxy esters prepared using the procedure
of Example 45. A 1 ,1    46            47     ___
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53 .,- ''     1                                        Example 80. I  ii
a. A mixture of 2.83 parts of 2,2,6,6-pentam-erhyl-4-pipcridinyl
n-octanoate and 1.50 parts by volhunrc of liquid cthylene oxide was charged
into a 50 ml autoclave pre- viously conled to - 500C. A pressure of 100
atnospheres of nitrogen was applied and -5--                         the
autoclave heated at 2000C, wvith stirring, for three hours. Fractional
distillation of  5 _    7 II                the cooled reaction mixture
yieded 2.30 parts of 1-(2'-hvdroxyethyl)-2,2,6,6-tetra-
.mcthyl-4-piperidinyl n-ocranoate having a boiling point of 186-70C at 0.25
mm of _Hg and the following clemental analysis by weight: Found
Required (for C,.,H3,NO3) .    l        !0       Carbon        69.9304
69.684                                                        10 Hydrogen..
1 1.09%/    11.39% Nitrogen      4.37%       4.23% b. A mixture of 11.32
parts of 2,2,6,6-tetramethyl-4-piperidinyl n-octanoate and _   I ~r;
2.50 parts of 2-bromocethanol was stirred at 100C for 65 hours. Petroleum
ether (bp .             I~~~~~i1  4&-60'C) was added to the cooled reaction
mixture and the 2,2,6,6--tetramf, y-        15 7-Z
piperidim l 4-A-octanoatc hydrobromide formed during thn reaction was
filtered off. The petroleum ether solvelt was removed by distillation under
reduced pressure and the .~  _  _>                   :residue distilled  to
yield  1- (2'-hydroxyethyl ) -,2,6,6-tetramethyl-4-piperidinyl n- 1:    20
octanoate having a boiling point of 1760C at 0.2 rnm of I1g. This sample
was identical _  20   to that preparedt under Example S0a.
20 A;                           Example 81. A mixture of 11.45 parts of
4-phenlylcarbainoyloxy-2,2,6,6-tetrametthylpiperidite 



:.           and 60 parts of styrene oxide in 60 parts of n-hexanol was
heated un'der reflux condi- I es          tions for 18 hours. The n-hexanol
solvent and unreacted styrene oxide were removed 25       by distillation
under reduced pressure to yield a pale yellow crystalline solid. Purifica-
25 .2 o                     tion by trituration with hot petroleun ether
(b.p. 60-80C) yielded 4-phenvicar- .' 1.         Obamoyloxy-1-[2'-b
ydroxy-2-phenylethyll-2,2,6,6-tetramethylpipraridine having a melt- ing
point of 186-7C with the following elemental analysis by weight: Found
Required (for C2jH-12N2O,) 30       Carbon        72.51%     72.70%
30 Hydrogen      7.92%       8.13% Nitrogen      6.91%       7.06% Example
82. A mixture of 5.61 parts of 2,2,6,6-terramethyl4-piperidin-n-octanoate
and 5.0 :  35   parts of propylene oxide were charged to an autoclave. A
pressure of 100 ainnospheres  35 nitrogen was applied. Tne mixture was
heated at 2000C for 3 hours. Fractionation under reduced pressure gave a
main fraction b.p. 160-183C at 0.1 mm. which after I   l       passing down
an alumina type H column eluting with chloroform yielded a pale yellow
semi-solid 1-(2'-hydroxypropyl)-2,2,6,6-tetramethyl-4-piperidin-n-octaroate
having the u  U      40       following elemental analysis by weight:
40 9 UK (Found                                Required (for C20H39NO3) c-
::             GCarbon       70.20%     70.34% Hydrogen    11.45%
11.51% - _  _  .      Nitrogen       3.89%      4.10% _ 45
Example 83.                                           45 A mixture of 3.27
parts of the product from Example 80 a., 0.60 parts of acetic l*
acid and 0.1 parts of tetra-n-butyl titanate in 40 parts of xylene was
heated under ::                reflux conditions for 24 hours. The sylene
solvent was removed by distillation under reduced pressure and the residue
fractionally distilled to give 1-(2'-acetoxyethyl)- U   >.   50
2,2,6,6-tetramethyl-4-piperidinyl-n-octanoate having a boiling point of
190-20C at 1  50 = 5                 nmm Hg and the following elemental
analysis by weight: Forbid     Required (for C2,11,,NO4) Carbon
68.17%     68.25% E O  x ' oeHydrogen    10.65%                   10.64% 55
Nitrogen       3.36 %     3.79%
55    I               54                                         1,399,239
_A Example 84. A mixture of 3.27 parts of the product from Example 83, 0.63
parts of methyl isocyanate and 0.1 parns of 1,4-(Iazabicycloj2,2,21 octane
in 30 parts of dry benzene W.as heated unde r rellux conditinas for 24
hours. The benzene solvent was removed by l   5   distillation under
reduced pressure and the residue crystallised from  aqueous ethyl   5
alcohol to give 1-(2'-netiwlcn rhamoyloxyctl
)-2,2,6,6-tetra~netl-4-piperidinyl-n- octanoate having a melting pcint of
61-30C and the following elemental analysis by weight: ;     Fowid
Required (for C,,I24NON,) CoIarbon         6 5. 72 0/  6 5.-59%
10 Hydrogen    10.37%       10.48/ Nitrogen      7.11%       7.28% :4
Example 85. 



A mixture of 3.0 parts of the product from Example 81, 0.90 parts of phenyl
iso- 15       cyanate and 0.1 parts of 1,4-diaz.;;icyclo[2,2,2]octsane in
25 parts of diy benzene was  15 heated uinder r-flux conditions for 24
hours. The benzene solvent was removed by i
distillation under reduced pressure and the residue crystallised from
petroleum ether (b.p. 60-80'C)  to  give
4--phelniylcarbamoyloxy-1-[2'-(phenylcarbamoyloxy)-2'-
phenylethyl]-2,2,6,6-tetramethylpiperidine having a melting point of 1730C
and the 20      following elemental analysis by weight:
20 Found      Required (for C31H37N304) Carbon       72.65%     72.21%
Hydrogen      7.22%       7.23% Nitrogen      7.97%       8.15%. 25
Example 86.                                         25 A mixture of 3.14
parts of 2,2,6,6-tetramethylpiperidin-4-oI and 3.50 parts of acetic
anhydride was heated on a steam bath for orne hour. After this time 20
parts of water were added and heating continued for a further one hour. The
solution was care- fully neutralise'd with a saturated solution of sodium
bi-carbonate and then ether ex- 30       tracted. The  combined  ether
extracts were washed  tvice with  5%   sodium           30 bi-carbonate
solution  and  twice  with  brine, the  ether  solution  was  then dried
over anhydrous magnesium  sulphate and the ether removed by distilla- tion
under reduced pressure to yield
1-acetyl-2,2,6,6-tetramethyipiperidinyl-4-acetate having a melting point of
33-4C and the following elemental analysis by weight: -i.           35
Found       Require   (Ior C131123N03) Carbon       64.51%     64.73% -i
Hydrogen       9.69%      9.54% Nitrogen      5.67%       5.81% Example 87.
40           A mixture of 15.70 parts of
2,2,6,6-t-trametily!piperidin-4-ol, 22.80 parts of    40 methyl isocyanate
and 0.5 parts of 1,4-diazabicyclo[2,2,2]oczane in 100 parts of dry benzene
was heated under reflux conditions for 24 hours. The benzene solvent was
removed by distillation tinder reduced pressure and 150 parts of water
added to the residue which was stood overnight at room temperature. The
solid. formed was col- 45       lecterl by filtration and dried to vield
19.60 parts of a white crystalline solid having a  45 melting point of
167-80C.This solid was shown to contain 80%  of 4-methyl-
carbamoyloxy-l-methylcarbamoyl-2,2,6,6-tetramethylpiperidine from
microanalysis arid nuclear magnetic resonance spectra. Example 88. 50
a. 2.65 parts of acrylonitrile was added dropwise with stirring to a
solution of   50 8.55 parts of 1,2,2,6,6-pentamethylpi.peridin-4-oI and
0.30 parts of 40%  potassium hydroxide solution in 80 parts of henzene.
Stirring was continued at room temperature for 16 hours after which time
the solution .vas washcd with water, dried and the benzene solvent rcnnoved
by distillation under reduced pressure. Fractional distillation of the 5Z5
rcrsidue, under reduced pressure gave 1.70 parts of
4-(2'-cyanoethoxv)-1,2,2,6,6-penta-  5; methylpiperidine having a boiling
point of 105-60C at 0.1 mm of Hfg and the follow- ing elemental analysis by
weight:    54     i       55
1,399,239      _                     ___        5 .-hl
PFound     Required (for C,3H2,N20) :hyl                           Carbon
69.27%      69.60% 



xnne                           Hydrogen    10.69%       10.78% by
Nitrogen      12.40%     12.49%. Thyl       5 --
b. To 51 parts of 1,2,2,6,6-pentaniethylpiperidin-4-ol a solution of me tal
lic sodium  5 by                            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 to
80'C for two hours and distilled under reduced pressure yielding
4-(2'-cyalloerhoxv) 1,2,2,6,6-pentamethylpiperidine with a boiling point of
172-4oC at 17 mm 1-1g. This i lio    sample Was identical Lo LiaL prepared
under Examplc 8a.                              10 Example 89. A mixture of
13.0 parts of 4-dodecyloxy-2,2,6,6-tetramethylpiperidine and 3.42 parts of
beazyl bromide was heated at 1000C for 48 hours. Petroleum  ether (b.p.
.so-                           40-60GC) was added to the cooled reaction
mixture and the 4-dodecyloxy-2,2,6,6- bas       51
tetramethylpiperidine hydrobroinide formed during the reaction was fillercd
off. The   15 by             t       -      petroleum ether solvent was
removed by distillation under reduced pressure and the her            j
residue fractionally distilled to give
4-dodecyloxy-1-benqzyl-2,2,6,6-tetramethylpiperidine 2'-
having a boiling point of 2000C at 0.5 m.an. of Hg. and the following
elemental analysis the                           by weight: 20 20
Found      Required (for C28HjNO)                                       20
Carbon       80.67%     80.90% Hydrogen    11.82%       11.88% Nitrogen
3.34%       3.37% Example 90. 25         25            A mixture of
4-benzyloxy-2,2,6,6-tetranetliylpiperidiine and 1.67 parts of ethyl  25 of
a-bromoacetare in 30 parts of ethyl alcohol was heated under reflux
conditions for 115 of                           hours. The ethyl alcohol
solvent was removed by distillation under reduced pressure :-e-
and the residue fractionally distilled to give
4-benzyloxy-1-ethoxycarbonylmethyl- 2,2,6,6-tetramethylpiperidine having a
boiling point of 145-6C at 0.2 m.m. of Hg. rm       30          30
and the following elemental analysis by weight:
30 & n la-                                        Pound      Required (for
C2J131NO) ate                           Carbon       71.62%      72.04%
Hydrogen      8.90%      9.37% Nitrogen      3.94%       4.20% 35
Example 91.                                         35 A mixture of 25.7
parts of 1,2,2,6,6-pentamethylpiperidin-4-ol and 3.09 parts of boric acid
in 100 parts of toluene was heated under reflux conditions with azeotropic
removal of water for 24 hours. The toluene solvent was removed by
distillation uinder reduced pressure to give
tris-(1,2,2,6,6-pentamethyl-4-piperidinvl)borate having a melt- of      40
40       ing point of 83-90C and the following elemental analysis by
weight:                    40 HY <as
Found      Required (for C30H6,,N3O3B) :ne                           Carbon
68.85%      69.05% ol-                           Hydrogen    11.68%
11.59% a       45                  Nitrogen       7.76%       8.06% ;d.
45                                         Example 92.
45 30 palts of 1,2,2,6,6-pentamethylpiperidini-4-ol were dissolved in 250
parts of benzene and 4 parts of sodiumi added. The solution was heated
overnight at reflux temr- perature and then cooled. 38 parts of
2-phenoxyethanol tosylate were added dropwise 



of      so                   and the solution heated at reflux for 5 hours.
On cooling the precipitate was filtered .r1    50     off and the filtrate
evaporated in vacuo. Treatment of the resid.e with dilute hydro-  50 xe
j             chloric acid and then basification with dilute sodium
hydroxide to a pH 10 was followed nlc                          by extracuon
withl ether. Evaporation afforded a pale yellow oil which was chrotnato-
Pie            Igraphed on alum ina to give
4-(2'-phleoxyCthoxjy)-1,2,2,6,6-pentarrnethyipiperidine as 55    1
a colourless oil which gave die following elcmental analysis by weight:
56                                        1,399,239
56 Found      Requircd' (for CII252,NO,) Carbon       72.49%     74.1M %
Hydrogen      9.89%      10.(03% Nitrogen      4.91%      4.81% 5  '
Example 93.                                        s A mixture of 9.87
parts of 4-allyloxy-2,2,6,6-tetrametbylpiperidine and 3.03 parts of ally!
bromide was heated at 900C for 96 hours. Ether was added to the cooled
reaction mixture and the 4-alivlox.y-2,2,6,6-tetramictlllpiperidiiie
hydrobromide formed during, the reaction was filtered off. The ether
solvent was removed by distillation under 1(0      reduced pressure and the
residue purilcud by cin atogiaphy to give -allyloxy-1-aiiyl-  0 :J.
2,2,6,6-tetrainethylpiperidine. Examples 94-136. Testing in polypropylene
film 38 parts of polypropylene were homogenised with 0.076 parts of
n-octadecyl-fl(4'- '   15   hydroxy-3',5'-t-lbutylphenyl) propionate in a
kneading machine over a period of 3     Is minutes at 2000C. 0.19 palts of
fhe product of Example 13 was then added and homo- genisation continued for
another 7 mninutes. This composition was compression moulded into films of
0.1 mm thickness at 2600C for 6 minutes and the films so obtained were then
quenched in cold water. X             20            A sections measuring
44- X  100 mm was separated from the 0.1 mm annealed        20
polypropylene foil and exposed to light irradiation in a faderneter device
consisting of a circular bank of 28 alternate sunlight and biacklight
lamps. The sunlight lamps were I                      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 25
characterised by a peak emission of 3,500 Angstrom units. The snmple was
rotated con-  25 I                      centrically about the bank of lamps
so that the radiation therefrom was uniformly dis- i
tributed over the section unier test. The exposed sample was examined
periodically and portions of it tested for the percent/elongation at break,
tile tine at which the sample reached 50% of the initial 1             30
elongation at break was noted.
30 Similar tests were carried out on polypropylene samples containing,
respectively, no light stabiliser, 0.19 part of a known stabiliser 0.19
part of a stabiliser falling within the scope of German Patent
Specification No. 1,929,928 and 0.19 part of the product of further
Examples of the present invention. Correlation of the use Examples with the
35       preparative Examples is shown in the Table.
35 if I :9 7I  
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99''23 9                                       59 Examples'117 to i 19. The
procedure described in Eixanpl:.; 94---.116 was ared exceptt hat 0.25%/O by
weight of the light stabiliscr under ti'nst was used, alld, i,,sic-d of
po.yj'ropylene, a low-density polyethylene was employed as su!;.trate. 5
The processing was conducted at 1SOCC and the coinpositionrs were
conmriression-          5 moulded into I mm. thick plaques at 1500G. The
plaques were stored at 20C ald were periodically cxamiincd visually for the
first sign of exudation. The results obtained are summarised in the
following Talblc which also includes, o   0               10        data
relating to comparative experiments (known light sikilisers added).
10 -                           ~~~~~~TABLE T lime to exudation Example
Light stabiliser added                      W (daays) -
2,2,6,6-tetrame thylpiperidinx l-4-stearate                      15 -
bis-(2,2,6,6 -te tra me thyl-4-pipcr i dinyl)sebacaie            20 4
4-stearylcarbamoyloxy-2,2,6,6-tetrarnetllyl)pIi r i iet       13 117
1,2,2,6, 6-pentarmee thyIp iperidinyl-4-stearate               >50 118
bis-(1,2,2,6,6-pcntamethyl-4-piperidiniyl)sebacaIe             >50 0
|   119       4-stearyl.-arbamoyloxy-1,2,2,6,6-pentamiiethyl - a_________
piperidine                                                       >5U x   ,
T                         .Examples 120 to 122. The procedure described in
Examples 117 to 119 was repeated except that the compression moulding was
carried out at 200C and the substrate used was high- ._   W            15
density polyethylene.
15 5        d iThe results obtained are set out in the following Table,
which also contains data ' >,  >          '       relating to comparative
experimcnts (uIsing a known light stabiliser). _ , .___
TABLE E   .. ITime to cxudation L                       L Exampie
Light Stabiliser                        (days) - E
2,2,6,6-tetramethylpiperidiniv4-stearate                         40 120
I,2,2,6,6-pentamethylpiperidiinvl-4-stearate                   >75 121
4-stearylcarbamoyloxy-1,2,2,6,6-tetramethvi- piperidine
>75 _ i es     I122
1-(n-dodecyl)-2,2,6,6-tetramethylpiperidinyl4- 



octanoate                                                   _45 Examples
123 to 128. 20             100 Parts of crystal polystyrene pellers were
dry blended with 0.25 part of            20 _
-1,2,2,6,6-pentamethylpiperidinyl-4-stearate, and the dry blend was
horrogenised by cxtnrsion. 'I'he extrudate was chopped into pellets anid
the stabilised pellets so obtaincd were injection moulded to fonn plaques 2
mm. thick. These plaques were exposed for 3000 hours in a "Xcnotest 150"
exposure unit, and any yellowing of the plaques was 25        measured by
detennining the yellowness facter by means (if the following equation:-.
25 ATo,2,)-  AT(cGso yellowness factor _                       X  100    60
______             1.399,239                                       60
wherein thle AT valhcs rLpresent the trans:ission loss of the sample at
wavelengths of 420 r.. ard 680  rnm. rspcctivcly, after exposure in the
Xenotest unit, and T,,;01 represents thc transnmission value of an
unexposed sample at a wavelength of 560 nm. ("Xenotest" is a Trade Iv5lrk).
5           The iesufts obtaincd, as Weli as the results relating to a
control experiment and  5 other compositions of this invention are recorded
in the following Table. TABLE I Yeliowing factor ,Exa-mpl  e--
Light stabiliser                  alter 3000 hours -      non_ llllC,35.0
123     1,2,2,6,6-peintanmeth 'lpiperidiniyl.4-stearate             10.0
124     1-benzyl-2,2,6,6-tetrainethylpiperidiniyl-4- (2' -ethylhexanoate)
9.8 125     1,2,2,6,6-pentamethylpiperidinllI-4-(ni-octanoate)
9.5 *    126     4-(2' -cyanoetlioxy)-^,2,2,6,6-pentamethylpiperidine
8.0 127     4-stearylcarbamoyloxy-1,2,2,6,6-pentamethyl- piperidine
7.5 128     bis-(1,2,2,6,6-penitamethyl-4-piperidiny),sebacate
6.6 1~~~~~ --  I Examples 129 to 132. 25 parts by weight of a
polyester-based film-forming polyurethane were dissolved <   10   in 75
paris by weiglit of a 1:1 mixture (by volumre) of dimethylformamride and
acetone,  10 and 1% by weight of
4(2'-cyanoethcxy)-1,2,2,6,6-pentamethylpiperidine was added. The clear and
homogeneous solution was drawn out on a glass plate to a film of 400-500 u
thickness, which was then dried as follows: at 50C for 4 minutes 15
at 140C for 6 minutes
15 The final thickness of the film was 80-100 ,a. The dried film samples
were rpmoved from the Hlass nlate, mounted on white cardboard and exposed
in a "Xenotest 450" exposure unit, one half of the exposed sample being
covered to facilitate subsequent visual estimation of yellowing due to ex.i
t-i   20  posure. The sample was controlled and rated visually at intervals
of 100 hours.      20 The data obtained are set out in the following Table
which also includes data relatirg to a control experiment (no added light
stabiliser) and to other experiments using stabilisers of this invention.
1% by weight of stabilizer is used in each Example. TABLE 



t
_    1 Time to onset of  I Example                      Light Stabiliser
yellowing (hours) none
<100 i   129      4-(2' -cyanoethoxy)-l ,2,2,6,6-pentainethylpiperidine
200 130     1,2,2,6,6-pentamcthylpiperidinyl-4-octanoate
300 131     bis-(l,2,2,6,6-pcntaincthyl-4-piperidinyl)sebacate
300 132     4-plheniylcarbatnovloxy -1-n-l)popyl-2,2,6,6- te trame
thyl-pipe ridinc e                                400    60              61
_6l                                         1,399,239
61 ~of Examples 133-135. :. !!         i                     1000 Parts by
weight of unstabilised polypropylene powder were thoroughly dry- ,ffl1
l               blended with 1 part by weight of
n-octadccvl-si-(4'-h3!droxy-3',5'-di-t-butvlphenl) propionate and 2 parts
by weight of 1,2,2,6,6-pentamethyl-4-piperidiniyl-(3',5'-di-t-. :n'. ..  ?
5      butyl-4'-hydroxy) benzoate. The drv-blend was extruded at cylinder
temperatures of              5 from  180 to 2200C, and the rcsulting strand
was granulated. The stabilised fonnula- ution so obtaincd was melt-spun and
stretched under the following conditions: Extruder temperatures
230/265/275C. Ao;  1! ,                             Melt temperature at the
die       270C 10            Stretcunig Ratio                  1:5 }
~~~~~Titer of A.lultifilament  :13-0/137 denier Tensile Strcngth
6 g./deraier The multifilamcnt obtained was mounted on a sample holder of a
Xenotest 150 15       apparatus (Quarzlampen GmbH) using white cardboard as
backing. In intervals of                 IS 200 hours of exposure time, 5
fibre samples are measured for their retained tensile strength. The data
obtained are plotted against exposure time and the exposure time (T) to
give 50% loss of original tensile strength is derived from the graph. Tlhis
value is taken as the failure time. 20            The results obtained, as
well as the results relating to a control experiment and          20 other
compositions of this invention are recorded in the following Table. TAB3LE
_   I   .                        _                   _-        . l
~~~~~~~~~~~~~~~~hime (T) to 50K'   Factor Examnple
retained         T stabiliser No.                    Light Stabiliscr
tensile strength      T control ved
none noe430                                                           1.0
.fn,       10                     nn 2-(2' -hydroxy-3"
,5"-di-t-butylphenyl)- 5-chlorobenzotriazole                            530
1.2 133      I,2,2,6,6-Pentametliyl-4-pipeiidinyl- 15               ~3',5'
-di-t-butyl-4' -hydroxy benzoate)                         1,400
3.3 134      1,2,2,6,6-lPentametlhyl-4-pipeLidinyl- 'ite
,B-(3' ,5' -di-t-bulyl-4' -hydroxyphenyl)- .. sed ~~~~~~~~~propionatc
1 ,600               3 .7 C2'                                3        13i
s(l1,2,2 ,6 ,6-penlamethyl-4-piperid inyl) lta      20
sebacate                                        2,600                6.0
.*.,>                                                              Examples
136 to 144. The procedure described in Examples 94 to 116 was repeated
except that the 



25       annealed polypropylene specimens were exposed to light irradiation
in a Xenotest 450           25 exposure unit rather than in the fademcter
device. __                                    The results obtaincd are
summarised in the following Table which also includes data relating to a
control experiment (no added light stabiliser) and a comparative experiment
(a kenown lig.ht stabiliser added). The "time to failure" in the Table
refers 30       to the time to reach 50%/O of the elongation at brcak.
30 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . .   .. .    . . .   ..
. . . .    62                                        1.399,239
62 i~~~~~~~~~~~~~~~~~~~~~~~~~Y .,_     _L_,  IPELI-. -  --         Time to
Failure Example                        Liglt Siabiliser
(hours) - _    lnone (cottrol)
800 242' -hydroxy-3 ', 5' -di-t-butylphenyl)-5- chlorol cnzotriazole
1630 136     bis-(1,2,2,6,6-pcntamethvl--4-pipeeridinyflsebacate
>9000 137    1 1.2,2,6.6-pentamethv lniocridinvl-4-13-(3' ,5' -di-t-  I
butyl-4' -hiydroxyphenyl) piopionate                      10,000 138
1,2,2,6,6-pentanioetyilpiperidinyl-4-(3' ,5' -di-t- butyl-4' -hydroxy
benzoate)                                >8600 139      1
,2,2,6,6-pentamethylpi peridinvl-4-octanoate              6 500 140
4-plhenylcarbamoyloxy-1,2,2,6,6-pentamethyl piperidine
>7000 141     4-methylcarbamoyloxy-1,2,2,6,6-penitamenthyl- ,A,
piperidine                                                  6000 142
1,2,2,6,6-pentamne thylpiperidinyl-4-cyclohexane- carboxyla te
>6000 143      1,2,2,6,6-pentamethylpiperidinyl4-stearate
>6000 A                       144
1,2,2,6,6-pentamethvlpipcridinyl-4-benzoate                >5000 Examples
145-150. 100 Parts by weight of nylon-6 pellets containing 1.8 parts by
weight of TiO2 were dry-blended with 0.5 part of
4-benzyloxy-1,2,2,6,6-pentainethylpiperidine. The 5       resulting mixture
was melt-spun directly into monofilamcnts of 20 dcnier. The mono-      5
filaments were mourned on white cardboard without tension and were exposed
to light radiation in a Xenotest 450 exposure unit. After 503, 1,000, 1,500
and 2000 hours of exposure time respectively, 5 fibre samples of each
formulation and time interval were tested for tensile strength. The 10
arithmetic mean percentage values of residuai tensiie strengthi were
plotted as a function  10 of exposure time. The failure points - time to
50% loss 6o original tensile strength - were obtained from these graphs.
_______                    ~~TABLE                    _  _  _  _  _  _
rTime to 50% loss of * original tensile Example
Light Stabiliser                 strength (hours) -      none (control)
475 145     4-benzyloxy-1,2,2,6,6-pentamethylpiperidine
1420 146     bis-(1,2,2,6,6-pentamcthiyl-4-piperidinyl) sebacate
1600 147      1,2,2,6,6-pentame tlylpiperidinyl-4 octanoate
1450 



1418 I-phoenylcarbamoyloxy-1,2,2,6,6-pentaniethyI piperidine
1450 149      1,6-bis-Li' -carbamoyloxy-l' ,2' ,2' ,6' ,6' -
pcntamencthylpiperidinec)hecxanec                           1500 150
1,4*-bis-[1' ,2' ,2' ,2' ,6' ,6' -pentarnethyl-4' - pipce idin vloxy);
blltane                                   1600
[~~~~~~~~~~~~~~~~~~~~~~~~~~~~111 m  lllllli liiil iill lE E.l C   L   M S
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53 WHAI-T WE CLAiMN IS:-- wre             j1. A compound having the
formula:- _0  N.   H3 and tdirck slws I     s 5rwhereinp  r i 1, 2, 3 or 4;
R. is a monovalent residue and is an alkyl residue having from 1 to 20
carbon atoms, an alkcnuyl or alkyny! residue having fro-mn 3 to 20 carbon
atoms, an araflyl residue having from 7 to 12 carben atoms, or a residue
having the formula:- l                               ~~~~~~~~~
(CtII2)m-CH-X 1    10       or
10 -CH--X2 I                                                   I wherein mn
is 1, 2 or 3, R. is a hydrogen or a methyl or phenyl residuec X, is
halogen, cyano, 1 5                                           >'I 5 l'he
-COR, -CO.OR, -CO.SR,, or -CONRbRO and '10-      5                   X, is
hydroxyl, halogen, cyano, -OR,, bre
-OCR5, ['he            | i 0 -VON       -ON        -R   -OCR   -CSR S    0
S~~~~~~ sof 0CN  5Or -CN g )
lE~~~~~~~~~~~~~~~~~~~N. __ ~ ~~~~~~~~~~~~~~                         S x)
e                             gg~~~~~ R6    ANQ6 wherein R.5 is an alkyl
residue having front i to 20 carbon atomns, an alkenyl residue A20
having from 2 to 20 carbon atoms, a cycloalkyl residue having from 5 to 12
carbon      20 atoms, an aryl residue having from 6 to 11 carbon atoms or
an aralkyl residue having 7-14 carbon atoms, or when R, is joined to a
nitrogen atom, also hydrogen and RF is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, or R, and R, together with the nitrogen atom tc
which they are bound form a 5-- or 6- X    25  membered ring which contains
no other heteroatomns or contains one or more other      25 heteroatoms, or
R, is an acyl group 0 



wherein R, is hydrogen, an unsubstituted alkyl or substituted alky! residue
having fromn    64                                        1,399,239
I64 1 to 20 carbon atoms, an alkenvl or Adiynvl 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 Cr an heterocyclic residue, or 5       R.
is a carbamoyl or thiocarbamoyl residue having the formula:-
5 N-C- wherein X3 is -0- or-So, R,1 is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, and R, is hydrogen, an alkyl residue having from
1 to 20 carbon atoms, an alkenyl residue 10        having from 3 to 20
carbon atoms, a cycloalkyl residue having from 5 to 12 carbon     10 atoms
or an unsubstituted aryl or substituted aryl residue having from 6 to 12
carbon atoms; R2 is an alkyl residue having from 1 to 4 carbon atoms, an
ailcenyl or alkynyl residue having 3 to 20 carbon atoms, a cycloa!lkyl
residue having from 5 to 12 carbon atoms, 15       an aryl residue having
from 6 to 10 carbon atoms or an aralkyl residue having from 7  15 to 9
carbon atoms or hydrogen; and when n is 1, R3 is a monovalent residue and
is an alkyl residue having from 1 to 20 carbon atoms, a cycloalkyl residue
having from 5 to 12 carbon atoms, an alkenyl or allynyl residue having from
3 to 20 carbon atoms, an aral.yl residue having from 7 to 20       12
carbon atoms, or a residue having the formula:
20 -(CHt)m-CH-Xl or -CH-X2 X
~~~~~~~~~~~~~R. wherein m is 1, 2 or 3, 25       R is a hydrogen or a
methyl or phenyl residue,                                        25 V
Irsha,'l-  c, yan ..
~~~~~~~~-CH-C11" 0 - COR  -CO.OR5, -CO.SRK, or CONRR6 and X2 is hydroxyl,
halogen, cyano, -OR,, -OCR5, 0 30  0 0R M        -004    ' OCN  CR5  -COR5t
-CSR5                  30 30                                1i N-R       I
-",Pr   II'     5        5e                   30 30
~~~~0   G    s        0      o -CN    or N iINR       RN s  R6 wherein R,
is an alkyl residue leaving from  1 to 20 carbon atoms, an alkenyl residue
having from 2 to 20 carbon atoms, a cycloalkyl residue lhaving from 5 to 12
carbon atoms, an aryl residue having from 6 to 11 carbon atoms or an
aralkyl residue having 7--14 carbon atoms, or,   



64              65                                         1,399,239
65 when R, is joined Lo a nitrogen atomn, also hydrogen and ing
R, is hydrogen or an alkyl residuc havinlg from 1 to 4 carbon atoms, or Ur
i                 and R, togethcr With the IlitrOgeCII atOM tO which thev
are bound form a 5- or 6- membered ring which contains no other heteroatoms
or contains one or more other 5       heteroatoms, or
S R, is an acyl group 0 wherein R. is hydrogen, an unsubstituted alkyl or
substituted alkyl residue having from 1 to 20 carbon alons; n alkenyl or
rIi yn,! rcsiue having from 2 to 20 carbon atcms, ,    10  a cycloaliphatic
residue having from 5 to 12 carbon ators, an araliphatic residue having
froni 7 to 14 carbon atoms, an aromatic residue having from  6 to 20 carbon
atoms or .due                          an heterocyclic residue, xr bon
10                  R, is a carbamoyl or thioccarbamnoyl residue having the
formula:- ;-lue           I. N-C- ns 7       s   j
X R, 9 20 or                  15       wherein X3 is -O- or -S-,
I to             ,             Rs is hydrogen or an alkyl residue having
from 1 to 4 carbon atoms, and 20    t             R, 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 ail unsubstituted aryl or substituted aryl residue having from 6 to 32
carbon 20       atoms; or
20 R3 represents a monovalent group obtained by removing a hydroxyl group
from a sulIhinic acid, a sulphonic acid; a phosphorus containing acid or
sulphuric acid or a boric acid, or R3 is an aryl residue or a .esidue
having the formula:-. CH3 CH3 25
-25 25    1                                                     3   3
wherein R,' is hydrogen or R,' has the same significance as R1; iwhen n is
7, R, is a divalent residue and is an alkylene residue having from 1 to 20
carbon atoms, an alkenylene residue having from 2 to 20 carbon atoms, an
alkynylene residue having from 2 to 20 carbon atoms, an cyclcalkylidene
residue having from 5 30      to 12 carbon atoms, an arvlene rcsidue having
6 to 14 carbon atoms, an aralkylene       30 residue having from  8 to 14
carbon atoms or an aliphatic, aromatic o. heterocyclic diacyl residue, the
group --CO- or --CGO-, an alipharic or aromatic dicarbamoyl or
dithiocarbamoyl, sulphinyl or. suiphonyl residue or a divalent residue
obtained by removing two hydroxyl groups from a disulphonic acid, a
phosphorus containing acid 35       or sulphuric or a boric acid;
35 when n is 3, R, is a trivalent residue and is an alkanc-triyl, an
arenetriyl or an arene- triyl-trialkylene residue, 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, R, is a ictravalent residuc
and is an alkzue-tetrayl residue or a tetraacyl 3'    j    40
residue derived from an aliphatic or aromatic tetracarboxylic acid or from
o-silicic   40 acid; provided that when R, represents an acyl group 



0 an aliphatic, aromatic or heterocyclic diacyl residue, the group --CO- or
--COCO-, ;   45   an alipbatic or a;omatic triacyl or tetreacyl residue, a
triacyl\ residue derived from o-  45 phosplioni-, v-phosphorous or o-boric
acid or a tctiaacyl rcsidue dcrived from a-silicic r    *   C   L   M   S
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6 6 acid, the number of carbon atoms in the alkyl group designated by R, is
from 5 to 20. as well as, when n is 2, 3 or 4, partial ethers, esters and
carbamovloxy and thio- carbamoyloxy compounds related to the fully reacted
compounds of formnula 1. 2. A compound as claimed in claim  1 having the
formula:-- 5
I             5 and their salts wherein n is 1, 2, 3 or 4; RI is a
monovalent residue and is an alkyl residue having from 1 to 20 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
fonmnua:- Q(CH2,)mCHX,1 10
t0 R. or -CH-X2 iR. wherein m is 1, 2 or 3, R4 is a hydrogen or a methyl or
phenyl residue, X, is halogen, cyano,    .
15 J.~. -CH-CH2, 0 *-COR,, -CG.0R5,, -CO.SR,, or -CONR5R, and X, is
hydroxyl, halogen, cyano, -OR,, -O----CO.R,, -OCS11, - CO.GONRR6, -CO.R,,
-CO.OR,, -CO.SR,, -CO.NRR6 or  CS.NR&Re, 20      wherein R, is an alkyl
residue having from 1 to 20 carbon atoms, an alkenyl residue     20 .'=vi
ir X, Iig   L  LU tU 20 Ualr, atoLis, a cyclalky, rcsidue ShaviYg frcm.
to L2cao. atoms, an aryl rcsidue having from 6 to 11 carbon atoms, or an
aralkyl residue having fromn 6 to 11 carbon atoms, or an aralkyl residue
having 7 to 11 carbon atoms, or, when Rs is joined to a nitrogen atom, also
hydrogen and 25      RGt is hydrogen or an alkyl residue having from 1 to 4
carbon atoms, or                 25 R, and R, 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 0 0 -C--it, 30       wherein R, is an unsubstituted alkyl or
substituted al!kyl residue having from I to 20  30 carbon atoms, an alkenyl
or alkynyl residue having from 2 to 20 carbon atoms, a cycloaliphatic
residue having fronm 5 to 12 carbon atoms, an araliphatic residue Laving
from 7 to 14 carbon atoms, an aromatic residue having from 6 to 12 carbon
atoms or an hCesr-ocyclic residue, or 



35       It, is a carbamoyl or thiocarbamoyl residue having the formula:
35 /     11 whereinX, is *R- Xo wherein X., is --0O- or -S--,    {      ,_
.                !  ~~~~~~~~~~~~~~~~~~~~~~~~C   L   M 66               67
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Rh is hydrogen or an alkyl residue having from 1 to 4 carbon atoms, and jo-
R, is hydrogen, an alkyl residue having from 1 to 20 carbon atoms, an
alkenvl 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 residue having from 6 to 12 carbon 5      atoms;
5 R, is an alkyl residue having from 1 to 4 carbon atoms, an alkenyl or
alkynyl residue I             having 3 to 20 carbon atoms, a cycloalkyl
residue having from 5 to 12 carbon atoms, an aryl residue having from 6 to
10 carbon atoms or an aralkyl residue having from 7 to 9 carbon atoms or
hydrogen; and 10      when n is 1, R, is a monovalent radical and is an
alkyl residue having from 1. to 20  10 carbon atoms, a cycloallyl residue
having from 5 to 12 carbon atoms, an alkenyl or ailk-nyl residue having
from 3 to 20 carbon atoms, an aralkyl residue having from / to 9 carbon
atoms, or a residue having the formula:- ins, due
CH,) mCHXi 10    w    15       or
15 |                                  ~~~~~~-CH-X2 wherein m is 1, 2 or 3,
R, is a hydrogen or a methyl or phenyl residue, X2 is halogen, cyano, i
20                                   CHCH2, 1 5    1
20 0 -COR", -CO.OP,, -CO-SR5 or --CONRR6 and X, is hydroxyl, halogen,
cyano, --OR,, -C-CO.R<, -OCSR,, --O.CO.NR;R6, -CO.R,, -CO.ORG, *-CO.SR,,
-COGO.NRR  or -CS.NRRG, I             wherein R, is an alkyl residue having
from I to 20 carbon atoms, an allkenyl residue Rs.            i    25
having from 2 to 20 carbon atoms, a cycloalkyl residue having from 5 to 12
carbon   25 atoms, an aryl residue having from 6 to 11 carbon atoms, or an
aralkyl residue having clue      20                  7 to 11 carbon atoms.,
or, 0onT                          when R, is joined to a nitrogen atom,
also hydrogen and ;;*r        R6 S kArrr is  annrnI= allhyl residue having
f   cI to    - car hen                 30      sR, and R, together with the
nitrogen atom to which they are brend form a 5- or 6-    30 membered ring
which contains no other heteroatoms or contains one or more hetero- 25
atoms or 6-                           R, is an acyl group :her -CUR, F
35       wherein R, is an unsubstituted alkyl or substituted alkyl residue
having from 1 to 20 35   ......carbon ntorns, an alkenyl or alkynyl residue
having from 2 to 20 carbon atoms, a 20       30
cycloaliphatic residue having from 5 to 12 carbon atoms, an aralipbhtic
residue having 



*, a                          from 7 to 14 carbon atoms, an aromatic
residue having from 6 to 12 carbon atoms or ming
an heterocyclic residue, or ; or                 40       R1 is a carbamoyl
or thiocarbamoyl residue having the formula:                      40 J5
N-C- @                                ~~~~~~~~~~~~~~~R,  Xs whereini X, is
-0- or --S-, R, is hydrogen or an alkyl residue having from I to 4 carbon
atoms, and    *   C    L    M   S   * 68
1,399,239                                          68 R, is hydrogen, an
alkyl residue having from I to 20 carbon atonms, an alkenyl residul having
from 3 lo 20 carbon atoms, a cycloalkyl residue having from 5 to 12 carbon
atoms or an unsubstituted aryl or substituted aryl residue having from 6 to
12 carbon atoms; 5       with the proviso that only one of R, and R3 cin
represent an unsaturated acyl group or   5 R, represents a monovalent group
obtained by removing a hydroxyl group from a sul- phinic acid, a sulphonic
acid, a phosphorus containing acid or sulphuric or a boric acid R, is an
aryl residue or a residue having the fonnula: CH\( H3 Re. AKx CH3 3 10
wherein R,' is hydrogen or R1 has the same significance as R,;
10 when n is 2, R, is a divalent residue and is an alkylene residuc 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 from 6 to 14 carbon  atoms, an  aralkylene  residue  having
from   8  to  14  carbon  atoms 15        or  an  aliphatic,  aromatic  or
heterecrclic  diacyl residue, an  aliphatic  or      15 aromatic
dicarbamoyl or dithiocarbamoyl, a carbonyl, sulphinyl or sulphonyl residue
or a divalent residue obtained by renmoving two hydroxyl groups from a
disulphonic acid, a phosphorus containing acid or sulphuric or a boric
acid; when n is 3, R, is a trivalent residue and is an aliphatic or
aromatic triacyl residue or 20       a triacyl residue derived from
o-phosphoric, o-phosphorous or o-boric acid or an       20 allcanetriyl, an
arenetriyl, or arenet-iyltriaJkylene group; and when n is 4, Rt is a
tetravalent residue and is a tctraacyl residue derived from, an aliphatic
or aromatic tetracarboxylic acid or from o-silicic acid or an alkanetetrayl
group; 25       provided that when R1 represents an acy! group
25 0 4                                          ~~~~~~~~~~~~-AC--Il,, an
aliphatic, aromatic or heterocyclic diacyl residue, the group -CO-
orS::O.CO-, an aliphatic or aromatic triacyl or tctraacyl residue, a
triacyl residue derived from o- phosphonic, o-phosphorous or o-boric acid
or a tetraacyl residue derived from o-siiicic 30       acid, the number of
carbon atoms in the aLkyl group designated by RI is from 5 to 20.   30 as
well as partial elsc t, Us aLa a.,d c-anoy o;lo   and *1iocarba-nI,' yl,
crnmpo-nes related to the fully reacted compounds of formula 1. 3. A
compound as claimed in claim 2 wherein R, is hydrogen, methyl, ethyl, i-
propyl, n-propyl, n-butyl, n-pentyl, n-octyl, n-decyl, n-dodecyl,
n-octadecyl, n-eicosyl, 



35       allyl, methallyl, undecenyl, cyclopentyl, cyclohexyl,
methylcyclohexyl, cyclododecyl, 1-  35 or 2-pcrhydronaphthyl, adamantyl,
berzyl, j3-phenylcthyl, 1- or 2-naphthylmethyl, pheny], o-, in- or p-tolyl,
2,4-or 2,6-xylvl or a- or f3-naphthyl. 4. Compounds as claimed in claim 1
having the formula: 1~~~~~~~~~~~~~~~~~~~~ CH  CH.I 40       and their
salts,
40 wherein Y is an all! group having from 5 to 20 carbon atoms, a!kenyl
having from 3 to 20 carbon atoms or an aralkyl residue having from 7 to 9
carbon atoms, and n, is 1 or2; when n, is 1, R is hydrogen or a monovalent
aliphatic residue having from 1 io 20 45      carbon atoms, a monovalent
alicvclic rcsidue having from 5 to 12 carbon atoms, or a     45 monovalent
aromatic residue having from. 6 to 20 carbon atoms; and when n, is 2, P. is
a divalent aliphatic residuc havilln from 1 to 20 carbon azoms, or a
divalent alicyclic residue having from  5 to 12 carbon aLoms, a divalent
aromatic residue having from 6 to 14 carbon atoms.    *
1~~~~~~~~~~~~~~~~~~~~~~ 1111111 111111 11111 11111 11 1111 A*   C   L   M
S   * 68      t-          69                               _
1,399,239          __                         _    69 5. A compound as
claimed in clain A1 having the formula: 'in             .CH   CH3 r   5  t
>2~~~~~~~~            ~       ~~OCNH--R1  Ib .Sl   lC    CH3
b -id                                                                  --
and its salts wherein Y, is an alkyl residue having from  I to 12 carbon
atoms, an alkenyl residue 5        having from  3 to 12 carbon atoms or an
aralkyl residue having from 7 to 12 carbon           5 atoms and R,, is
hydrogen or an alklv or alkylene residue containing up to 20 carbon atoms,
a !                substituted alkvl having the formula 10
- (C7, ) 1CH-X, '0
1(4 14 22              ,       10        or       -
10 vX  15 je               J*CH  -X, iis' or an      20
wherein m. is l 2 or 3, 1R4 is hydrogen or methyl, . n              '
X, is halogen or methoxy and :yl              i      15        X2 is
halogen or
15 R,2 is an alkexiyl vr alkenylene having up to 20 carbon atoms, a
cycloalkyl or cyclo- 5                      alkylidene having 5 to 12
carbon atoms, an aryl or arylene having 6 to 12 carbon atoms and qis l or2.
3  20         6. A compound as claimed in claim 5
20 



20       wherein when q is 1, R,, is hydrogen or an alkyl residue having 1
to 20 carbon atoms, or a cycloalkyl residue having 5 to 12 carbon atoms or
an aromatic residue having 6 to 12 carbon atoms or when q is 2, R,, is an
alkylene residue having up to 20 carbon atoms, or an alicyclic 30
25        residue having 5 to 15 carbon atoms or an aromatic residue having
6 to 12 carbon atoms.      25 7.  7 A copound as claimicu in claim a
wheeiai when n is 1, R,, is hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, secbutyl, t- '-  !           butyl, n-pcityl, 2-ethyipropyl,
2-methylbutyl, n-hexy], 2-methylpcntyl, n-hepyl, 2- ethylpenty;, n-octyl,
2-ethylhexyl, 2,2,4-trimethylpentyl, n-decyl, n-dodecyl, n-Letra- i-   35 f
30)  decyl, n-octadecyl, eicosyl, mesiftyl, allyl, oleyl, cyclopentyl,
cyclohexyl, mniehylcyclo-  30 yl,!exyl, t-b tylcyclohex!, t-octylcyclohexl,
cyclododecl, 1- and 2-nerhydronaphthyl, adamantyl, cyrlopentylmethyl,
cyclohexylmcthyl, f3-cyciolhcxylethyl, benzyl, ,3-phenyl- ethyl, 1- anid
2-ndphrhylmethyl, /3- [1- and 2-naphthyi] ethyl, phenyl, o-, in- and
p-tolvl, 2,4- and 2,6-xyilyl, p-chlorophenyl, 3-chloro-p-tolyl,
o-ethylphenyl,'p-t-butylphenyl, 2,3- 35       and 2,5-di-chlorophenyi, a-
and ,B-naphthyl, and                                             JS when q
is 2, R,, is methylene, 1,2-cthylene, ],4-n-butylene; 1,6-n-hexylene,
1,8-n- octylcnc, 2,4,4,-triinetsyl-I1 ,6-lhexylenc, 3,10-n-dccvicnc,
1,2-cicosylene, 1.2-cicoseny- lene, 1,3- and 1,4-cyclohexylene, 1,3- and 1
,4-phenylenc, 2,4-tolylene, 1,5-naphthylene, 40       4,4'-diphenylene,
4,4'-diphcnylmethylene, 3,3'-dinmcthyl-4,4'-diphenylene, 3,3'-dimethyl- 40
4,4'-diplt~nylmethy-lene.
40 40                          8. A compound according t-o claim  1 wherein
R, is an alkyl residue having from 1 to 20 carbon atoms. 9. A compound
according to claim  1 wherein R1 is an alkyl residue having from 1 to 12
carbon atoms. 20                 .  45               10. A compound
according to claim  1 wherein R, is an alkenyl residue having           45
- a       45     s               from 3 to 20 carbon atoms. 45
11. A compound according to claim  1 wherein R. is an alkynyl residue
lhaving from 3 to 20 carbon atoms. 12. A compound according to claim i
wherein R, is an aralkyl residue having from 50        7 to 12 carbon
atoms.
50    -                    I Illll~~~11111! 1111111111 11! 01I 1111 70
1 ,399,23"                                       70 13. A compound
according to claim 1 wherein RI is a residue having thc formula: wherein m
is 1, 2 or 3, R4 is a hydrogen, or a methyl or phenyl residue, -   5   X,
is hydroxyl, halogen, cyano, ---OR,,
5   : -OCR 0 R           R OCR -51           -OCNI  S,-CR5I -COR5t --CSR5
CN    or -C0    5 0   RG    sR6 wherein R, is an alkyl residue having from
I 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
having from 6 to 11 carbon atoms, or an aralkyl residue having 10
7-14 carbon atoms, or, when R, is joined to a nitrogen atom, also hvdrogen
and R, is hydrogen or an alkyl residue having fromn 1 to 4 carbon atoms, or
R. and Re to- 



gether with the nitrogen, atomn to which the.y are bound form a 5- or
6-membered ring whiih contains no other hetercatoms or contains onel or
more other beteroatons. 14. A compound according to claim 1 whcrein R, is a
residue having the formula: $15
.-CH-X2                                              15 wherein rn is , 2
or 3, R, is a hydrogen, or a methyl or phenyl residue, X2 is halogen,
cyano, *-CH-CH-i, 0 i   20   -COR,,, -CO.OR5,  *-CO.SR,  or  -CONRuR.
wherein  R,  is  an  alkyi                    20 *
residue having from  I to 20 carbon atoms, an allenyl residue having from 2
to 20 carbon atoms, a cycloalkyl residue having fruom S to 12 carbo.n
atoms, an aryl residue having from 6 to 11 carbon atoms, or an aralkyl
residue having 7-14 carbon atoms, or, when R, is joined to a nitrogen atom,
also hydrogen, and R1, is hydrogen or an 25       alkyl residue having from
1 to 4 carbon atoms, or R. and Re together with the nitrogen  25 atom to
wvhich they are bound form a 5- or 6-rucinbered ring which contains no
other heteroatorns or contains one or more other heteroatomt. 15. A
compound according to claim 1 vwherein R, is an acyl group 0 30
wherein R, is hydrogcn, an unsubstituted alkvl or substituted lkyl residue
having front  30 I to 20 carbon atoms, an alkenyl or alkynyl residuje
laving 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 atonms,
an aromatic residue having from 6 to 20 carbon auozas or an heterocyclic
icsidue. 35            16. A compound according to claimn 1 whe;ein r is a
carb-znovil rcsidue having    35 the formula:    70               71
_____9 1 30923
71 R,      0 wherein R, is hydrogen or an Olo.yI residue haviag from 1 to 4
caShon atoms, an1 Rt, is hydrogen, an alkyl residue having fronm. 1 to 20
carbon ato.ns, an aflkenyl residue 5                   having from 3 to 20
carbon atoms, a cycloalksyl residue having from 5 to 12 carbon 5      atoms
or an unsubstituted aryl or substituted aryl ;residue having fr-om 6 to 12
carbon  5 atoms. 17. A compo.wd according to rlnar 1      R-v!"rn  . is a
thiocarbaimoyl residue h-nvsLng the formula: N_, /     li tR       S 10
wherein R, is hydrogen or an alkyl residue having from  1 to 4 carbon
atoms, and R,   10 is hydrogen, an alkyl residue having from  1 to 20
carbon atoms, an alkenyl residue Iue             shaving from 3 to 20
carbon atoms, a cycloalkyl residue having from 5 to 12 carbon Don
I              atoms or an tnsubstituted aryl or substituted aryl residue
having from 6 to 12 carbon :nlg                           atoms. nd
10    1    15             18. A compound according to claim 2 wherein R, is
an alkyl residue having from    15 .ng                            1 to 20
carbon atoms. 19. A compound according to claim 2 wherein R, is an aIkyl
residue having from 1 to 12 carbon atoms. 



u~a:            i20. A compound according to claim 2 wherein R, is an
alkenyl residue having 20       from 3 to 20 carbon atoms. 21. A compound
according to claim 2 wherein P, is an alkynyl residue having from  20 15
3 to 20 carbon atoms. 22. A compound according to claim 2 whereinI R, is an
aralkyl residue having from 7 to.9 carbon atoms. 25           23. A
compound according to claim 2 wherein Rt. is a residue having the formula
25 -(CH%).,,, Xl II wilerein in is 1, 2 or 3, R, is a hydrogen, or a methyl
or phenyl residue, and Ikyi          X, is hydroxyl, halogen, cyano, -OR,,
-O-CO.R,, -OCSR5, -O.CO.NRR,, lkyi      20    5    30        -CO.R.,
-CO.ORb, -CO.SR,, -CO.NRR, or --CS.N.RbR,,
30 20                            wherein R, is an alkyl residue having from
1 to 20 carbon atoms, an alkenlyl residue lue.            3lhaving from 2
to 20 carbon atoms, a cycloalkyl residue having frome   5 to 12 carbon Mns,
atoms, an aryl residue having fromn 6 to 11 carbon atoms, or an araikyl
residue having an                            7 to 11 carbon atoms, or, when
Rt, is joined to a nitrogen atom, also lydrogen and 'eln      25
35       R, is hydrogen or an aLkyl residue having from 1 to 4 carbon
atoms, or Rs and R6, ther                           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.
24. A compound according to claim 2 wherein R, is a residue having rhe
fonnula -cH-X, rom       30          40       wherein m is 1, 2 or 3,
40 rns,                           tR, is a hydrogen, or a methyl, or phenyl
residue, vng                            X2 is halogen, cyano, s or
s                                               -CH-CH2, ving      35
0 -CORI, -CO.OR,, -CO.SR, or --CONRR,, I l!I111 111111 IIIII 1111!1 I I
72                                      1,399,239
72 wherein R, is an alkyl residue having from I 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 having from 6 to 11
carbon atoms, or an aralkyl residue having 7 to 11 carbon atoens, or, when
R., is joined to a nitrogen atom, also hydrogen and 5       Ra is hydrogen
or an alkyl residue having from 1 to 4 carbon atoms, or R. and R, to-
gether 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. 25. A compound according to claim 2 wherein R1 is an
acyl group 0 10       wlerein R, is an alkyl or substituted alkyl residue
having from 1 to 20 carbon atoms,  10 an alkenyl or aLkynyl residue having
from 2 to 20 carbon atoms, a cvcloaliphatic 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. 26. A compound according to claimi 2 wherein R1 is a carbamoyl
tesidue having q   15  the formula:
15 -                                                           N-C- J
R.H 



i                                                          \ wherein R., 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 20       atoms or an aq'1 or substituted aryl residue having
from 6 to 12 carbon atoms.      20 27. A compound according to claim 2
wherein R. is a thiocarbamoyl residue having thL formula:
,2~~~~~~~~~~~~~~~~~~~~I 5
~~~~~~~~~~~~R., N--C-- ,
No~~~~~~~~~~~R wherein R, is hydrogen or an alkyl residue having from 1 to.
4 carbon atoms, and R, 25      is hydrogen, an alkyl residue having from -I
to 20 carbon atoms, an alkenyl residue  25 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. 28. A compound according to claim 4 wherein Y is an alkyl group
having from 5 to 20 carbon atoms. 30           29. A compound according to
claim 4 wherein Y is an alkenyl having from 3 to    30 20 carbon atoms. 30.
A compound according to claim 4 v.herein Y is an aralkyl residue having
from 7 to 9 carbon atoms. 31. A compound according to claim 5 wherein \Yj
is an alkyl residue having from 35      I to 12 carbon atoms.
35 32. A compound according to claim S wherein Y, is an allcenyl residue
having from 3 to 12 carbon atoms. 33. A compound according to claim 5
wherein Y, is an aralkyl residue having from 7 to 12 carbon atoms. 40
34. A compound according to claim 1 wherein when n is 1, R, is a monovalent
40 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 allkynyl
residue having from 3 to 20 carbon atoms) an aralkyl residue having from 7
to 12 carbon atoms, or a residue having the formula: j ~~~~~~~( CU2 &z)
oCGH Xi or                                      R. *
~~~~~~~~~~~~~~~I 1111111111111111111111111 1111    72
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-CH-XI to. ring                            wherein m is 1, 2 or 3, R4 is a
hydrogen, or a methyl or phenyl residue, X2 is halogen, cyano, -CH-CH, 5
5 0 -0_CoRcO OR.,. -CO.SR, or -('ONRR, and ;iDlS,    10
X, is hydroxyl, halogen, cyano, -OR3, 



idule                                              -
OCR5 *bon
I 0 -'ue. c ilog     15             .OtRr5  -0N R- OCN- -00    '5-CR.,
-coR'S o "~~ 0" -jjN 6    sR -cNw5        P t Rts           wS 1
wherein R6 is an alkyl residue having from  1 to 20 carbon atoms, an
alkeny! residue :due                   10      having from 2 to 20 carbon
atoms, a cycloalkyl residue having from 5 to 12 carbon       10 :5on
atoms, an aryl residue having from 6 to 11 carbon atoms, or an aralkyl
residue having 20   i              7 to 14 carbon atoms or, when 1R5 is
joined to a nitrogen atom, also hydrogen and R6 ing
is hydrogen or an alkyl residje having from  1 to 4 carbon atoms, or it and
R6 together with the nitrogen atoin to which they are bound fonn a 5- or
6-me-tembered IS     ring which contains no other leteroatomns or contains
oae or mole heteroatoms or R3     is is an aryl residue or a residue having
the fonnula: CH3C  H3 Cl-i CM R~~~~~~~~~ 83 d4ue      75
wvherein R;' is Iydrnoen nr R.' hbP trhe- sanir eignifirn-rr a R; nf R i rn
i; ;on                            when n is 2, R, is a divalent residue and
is an alkylene residue havingt up to 20 carbon 20       atoms, an
alkenylene residue having from 2 to 20 carbon atoms, an alkynylene residue
20 ,Om                            having from 2 to 20 carbon atoms, a
cycloalkylidene residue having from 5 to 12 carbon atoms, an arylenc
residue having 6 to 14 carbon atoms, an aralkylene residue having I to
30    -               from 8 to 14 carbon atoms; when n is 3, R3 is a
trivalent residue and is an alkanctriyl, an arenetriyl or an arenetriyl-
.on:    25                    trialkylene residue, and
25 when n is 4, R, is a tetravalent residue and is an alkanetetrayl
residue. roM            '35. A compound according to claim 1 wherein wig  :
.    when n is 1, Ra is an acyl group vingi 0 ra~m            i
I lent      40    :due                  30       wherein R. is hydrogen, an
unsubstituted alkyl or substituted alkyl residue having from  30 4U
1 to 20 carbon atoms, an alkenyi or aikynyl residue havi!g from 2 to 20,
carbon atoms, ing                           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, 35       or R, represents a
-nonovalent group oboained by rckmoving a hydroxyl group from a  35 45   .
sulphinic acid, a sulphonic acid, a phosphorus containing5 acid or
sulplhuric or a boric acid, when n is 2, R, is an divalent residue of an
aliphatic, aromatic or heterocyclic    74
1,399,239                                       74 diacyl, the group -CO-
or -CO.CO-, a sulphinyl or sulphonyl residue or a divalent residue obtained
by removing two hxdroxyl groups from a disulphonic acid, a phos- 



phorus containing acid or sulphuric or a boric acid; when n is 3, R, is a
trivalent residue of an aliphatic or aromatic triacyl residue or a 5
triacyl residue derived from o-phosphoric, o-phosphorous or e-boric acid;
5 when n is 4, R, is a tetravalent residue of a tLeraacyl residue derived
from an aliphatic or aromatic tetracarboxylic acid or from o-silic;- acid.
36. A compound according to claim I wsherin r is 1 or 2 and when n is 1, R3
is a carbamnoyl residue having the formula: R. 10
0 N--C--0 /     11 0~~~~~~~~~~~~1 wherein R. is hydrogen or an alkyl
residue having from ] to 4 carbon atoms, and R, is hydrogen, an aikyl
residue having from 1 to 20 carbon atoms, an alkenyl residue having from 3
to 20 carbon atoms, a cycloalkyl residue having trom 5 to 12 carbon atoms
or an unsubstituted aryl or substituted aryl residue having from 6 to 12
carbon' 15       atoms; and
15 when n is 2, R: is a divalent aliphatic or aromatic dicarbamoyl residue.
37. A compound according to claim 1 wherein n is 1 or 2 and when n is 1, R,
is a thiocarbamoy! residue having the formula: N-C-- /     11 R,      S 20
wherein R8 is hydrogen or an alkyl residue having from 1 to 4 carbon.
atoms, and R,  20 is hydrogen, an alkyl residue having from 1 to 20 carbon
atomns, an alkenyl residue having from 3 to 20 carbon atoms, a cycloalky!
residue having from 5 to 12 carbon atoms or an unsubstituted aryl or
substituted aryl residue having from 6 to 12 carbon atoms; and 25      when
n is 2, R3 is a divalent aliphatic or aromatic dithiocarbamoyl residue.
25 38. A compotmd according to claim 2 wherein when n is 1, R% is a
monovalent residue and is an alkyl residue having from 1 to 20 carbon
atoms, a cvcloallvl residue having from 5 to 12 carbon atoms. an alkenyl or
alkynyl residue having from 3 to 20 carbou atoms, an aralkyl tesidue having
from 7 to 30       9 carbon atoms, or a residue having the formula:
30 -(CH,),1-CH-X,, or R4. wherein in is 1, 2 or 3, 35       R4 is a
hydrogen, or a methyl or phenyl residue,
35 X, is halogen, cyano, -CH-CH2, 0 --COR,, -CO.OR,, C0.SR., or --CONRYR.
and Xl is hydroxyl, halogen, cyano, -.-Ol',   0CO.R,, -OCSR,, -O.CO.NRaR,
45      -COWR,,-CO.OR,. --CO.SR,, --CCO.NRR,,, or TC.SNRR.;,
40 wherein R. is an alkyl residue having from I to 20 carbon atoms, an
alkenyl residue    74      I        75
1,399,239                                         75 



at.E                          having from 2 to 20 carbon atoms, a
cycloalkyl residue  having from 5 to 12 carbon Os-
atoms, an aryl residue having from 6 to 11 carbon atoms or ail ara-llyl
residue having 7 to 11 carbon atoms, or, when R5 is jo;ned to a nitro-cenI
atom., also hydrogen and R, a,                           is hydrogen or an
alkyl residue having from 1 to 4 carbon atoms, or R, and R6 together 5
with the nitrogen atom to which they are bound forn a 5- or 6-membered ring
which       5 Aic                            contains no other heteroatorns
or conmains one or more other heteroatoms or l(, is an aryl residue or a
residue having the formula: r
~~~~~~~~~~~CH  C 3 10
3   3 wherein R,' is hydrogen or R.' has the same significance as R1 of
claim 2; 10       when n is 2, R3 is a divalent residue and is an alkylcne
residue having up to 20 carbon  io RJ                            atomns, an
alkenylene residue having from 3 to 20 carbon atoms, an alkynylene residue
due                            having from 3 to 20 carbon atoms, an arylenc
residue having 6 to 14 carbon atoms, an !on
aralkylene residue having from 8 to 14 carbon atoins; ban
when n is 3, R3 is a trivalent residue of an alkanetriyl, an arenetril, or
arenetriyl- 15         15)      trialtylzne group; and
15 when n is 4, R3 is a tetravalent residue of an alkanetetrayl group. 4 is
39. A compound according to claim 2 wherein when n is 1, R& is an acyl
group 0 -CUR, -   20   wherein R, is an alkyl or substituted alkyl residue
having from 1 to 20 carbon atons,  20 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 RI,      20
atoms, an aromatic residue having from 6 to 12 carbon atoms or an
neterocyclic residue :Jue                 2         with the proviso that
only one of R1 and R3 can represent an unsaturated acyl group or ,on
,   25        R3 represents a monovalent group obtained by removing a
hydroxyl group from a sul      25 non                            phinic
acid, a sulphonic acid, a phosphorus containing acid or suJphuric or a
boric acid; when n is 2, R, is a divalent residue of an aliphatic, aromatic
or heterocyclic diacyl 25                   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 20
30       or culphuric or a boric acid;
30 or                           when n is 3, R, is a trivalent residue of
an aliphatic or aromatic triacyl residue or a .. -o          'tracxrl
residue derived frnrn.nhospbnrr o.rho-phorous er -cboric acid and 30
when n is 4, R, is a tetravalent residue of a tetraacyl residue derived
from an aliphatic or aromatic tetracarboxylic acid or from o-silicic acid.
35           40. A compound according to claim 2 wherein n is 1 or 2 and
when n is 1, R, is     35 a carbamoyl residue having the formula: R, N-C '
~~~~~~~~~~~~~~~~~~~~/ 11 R,  0 .wherein R8 is hydrogen or an alkyl residue
having from 1 to 4 carbon atoms, and R., is hydrogen, an allyl residue
having from  I to 20 carbon atoms, an alkenyl residue 35         40
having from 3 to 20 carbon atoms, a cycloalkyl residue having from 5 to 12
carbon      40 atoms or an aryl or substituted aryl residue having from 6
to 12 carbon atomas; and when n is 2, R, is a divalent residue of an
aliphatic or aromatic dicarbamoyl residue. 41. A compound according to
claim 2 wherein n is 1 or 2 and when n is 1, RI, is a thiocarbamoyl residue
having the formula: ;                                 ~~~~~~~~~~R. 



;              I   45                                              N-C-
45 404 40                                                      /      {l
1.Jme3t9                                                                 S
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76 wlherein R. is hydrogen or an aikyl residue having from 1 to 4 carbon
atoms, and R,, is hydrogen, an alkyl residuui having from  1 to 20 carbon
atoms, an alkenyl residue having from 3 to 20 carbon atoms, a cycloalkyl
rcsiduc having from 5 to 12 carbon atoms or an aryl or substituted aryl
residlue having from 6 to 12 carbon atoms; 5      and when n is 2, R, is a
divalent residue of an aliphatic or aromatic dithiocarbamoyl   5 residue.
42. A compound of formula I and its bicarbonate according to claim 1
wherein n is 1, 2 or 3 R, is alkyl having from 1 to 18 carbon atoms, benzyl
or alkenyl having 3 carbon atoms 10      or a group of the formula
10 -CH2T-C:H-X1 or -CH-X2 wherein 1 5     R4 is hydrogen, methyl or phenyl
and                                                   15 X1 is a group of
the formula --O--C-R5, -0-C-NEHR5 o            o or -0-phenyl and X2 is a
group of the formula -COOR5 or CHS-CH2 20
20 0 wherein R, is alkyl having 1 or 2 carbon atoms or phenyl or R, is a
group of the formula -el  -TY    f-   %I T7TTT.T tbt,1 13 or   %2,A   t 3
25       and
25 R, is hydrogen and R3 when n is 1 is alkyl having 3 to 18 carbon atoms,
alkLnyl having 3 carbon atoms, propargyl, benzyl, -CH2GCItCN or a group of
the formula _CGH2X2 30       wherein X2 is
30 -CH-CH2 O, -COOC2H, L                                      ~~~~~~~~0 or
of the formula wherein Rt is alk!yl having 1 to 19 carbbon atoIms,
CH3(CHI2>,,-S-CH-1--, cycloalkyl 35       having 6 to 10 carbon atom;s,
alkenyl hav.ng 2 to 17 carbon atoms, unsubstiruted aralkyl having 7 to 13
carbon atoms, C,;Iil-(CI1. CII-, aralkyl substituted by hydroxy or  
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1,399,239       I !I77 R.                             butyl, unsubstituted
arvl having 6 to 10 carbon atoms, aryl substituted by alkyl having claue
1 to 4 carbon atoms, C1O0--, C], OHI, or b lon -0--C-Cit 0 or of the
formula o~ns 10
0 5                                                I wherein R, is alkyl
having 1 to 8 carbon atoms, alkenyl having 3 carbon atoms, cyclo- hexyl,
unsubstituted aryl having 6 to 10 carbon atoms, aryl substituted by methyl
or Cl or R, when ii is 2, is the group 10
-CO-R-CO-                                              10 wherein R is
alkylene having 4 to 8 carbon atoms, --CitCH2--S--CH2C12CH2-, vinylene,
cyclohexylene, a divalent thiophen residue, unsubstituted phenylene or
pheny- 15                   lene substituted by sC11OCH3 0 ,  15   or
15 a group of thc formula GONEHR' NHCO- 20                    wherein RI is
hexylene, unsubstituted arylene having 6 to 10 carbon atoms, arylene sub-
stituted by methyl or RI is the group 20
cH2-                                               20 or :         ~~~~a
froupn of the fo..nula -CvOCO-- or buty!cnc, or R3 when n is 3 is ;
~~~~~~B- 25 ns,                   2.5       provided that when R3
represents an acyl group                                        25 0 30 an
aliphatic, aromatic or heterocyclic diacyl residue, the group -CO- or
-CO.CO-, an aliphatic or aromatic triacyl or tetraacyl residue, a triacyl
residue derived from o- phosphonic, o-phosphorous or n-boric acid or a
tetraacyl residue derived from o-silicic 30       acid, the number of
carbon atoms in the alkyl group designated by R, is from 5 to 20.  30 43. A
compound as clainmed in claim I wherein n is I aDd RL and/or R, is an alkyl
residuc containing from i to 18 carbon atoms. 44. A compound as claimed in
claim I wvherein ni is 1 and R, and/or R., is methyl. 45. A compound as
claimed in claim 413 wherein R, and/or R, is an alkcenyl residue 35
containing from, 3 to 12 carbon a toms.
35 *                              ormt46. A comound as claimed in claim I
wherein n is I and R, and/or R,, is an allyl * 51
~~~~~~~or methallyl residue. .l  35  ,                  47. A compoutnd as
claimed in claim 1 wherein n is I and R, and/or R, is  pro- or 



pargyl or methyipropargyl residue.    78
1,399,239                                        7 _  ___ 8 48. A compound
as claimed in claim  1 vherein n is i and R, and/or R3 is a benzy],
f3-phenethyl, a-mithlylhenzyl, r, a- dirmethylbenzyl, <c-naphthylrncthyl
and p- methyl-a- methyl-benzyl residues; provided that when R3 represents
an acyl group 5                                             0
5 an aliphatic, aromatic or heterocyclic diacyl residue, the group --CO--
or --CO.CO, an aliphatic or aromatic triayvl or terr-ac"! rrvidue, a tria
cylresidue derived from o- phosphonic, o-phosphorous or o-7boric acid or a
tetraacyl residue derived from o-silicic acid, the number of carbon atoms
in the alkyl group designated by R1 is from 5 to 20. 10           49. A
compound as claimed in claim 1 wherein n is 1 and R1 and/or R2 has the
formula: -(CR2) ,--CH--X1 or -CH-'-X2 15       wherein X, and X2 are as
defined in claim 1, R. is hydrogen and rn is 1.              15 50. A
compound as claimed in claim 49, wherein n is 1 and R1 and/cr R3 has the
formula: -(CR2 ),={J-CH--X wherein R4 and mn have their previous
significance and X, is an hydroxyl7 residue. 20            51. A compound
as claimed in claim 50 wherein R, and/or R, is 2-hydroxyethyl,     20
2-hydroxypropyl or 2-hydroxy-2-*phenylethyl. 52. A compound as claimed in
claim 1 wherein ii is 1 and R, and/or R, has the formula: (Ca    )m-CI-ZR
25        or
25 -CH--X2 wherein R., and m are as defined in claim 1 and X, and/or X2 are
halogen atoms, cyano groups or X2 is a 1,2-epoxy group. 53. A rompound as
claimed in claim 52, wherein R, and/or R, is a 2-chloroethyl, 30
2-chloropropyl or 2-chloro-2-phenylethyl residue, a 2--cyanocdhyl group or
a 233-epoxy-  30 n-propyl group. 54. A compound as claimed in claim I
wherein n is 1 and R, and/or R, has the formula: -(CyII ),,,CH-X, *5
or                                   , , o I 1111111111111111111 11111 1111
*   C   L   M   S   *    78                79
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wherein R4 and in are as defined in claim I and X, is -ORN, -OCOR:,,
-OCSR,, p-                              -OCONRR.5 or X, and/or X, is
--COR,, -COORs., -COSR., -CONRR., or XI is   CSNR6R:,, whrcin R. is an
alkyl group having from 1 to 12 carbon atoms, an alkenyl group having from
2 to 4 carbon atoms, a cycloalkyl group having 6 carbon 



5       atoms, an aryl residue containing 6 or 7 carbon atoms or an aralkyl
residue having 7 or S carbon atoms. 5                         55. A
compound as claimed in claim 1 wherein n is I and R, and/or R, is an acyl
group having the formula -COR, wherein R, is an alkyl, substituted alkyl,
aikenyl, alkynyl, cycloalipihatic, araliphatic, aromatic or heterocyclic
residue. 10           56. A compound as claimed in claimn 55 wherein R7 is
a methyi, ethyl, propyl,      10 o-                             butyl,
hexyl, n-octyl, 2-ethylhexvl, n-decyl, n-undecyl, n-tridecyl, n-tetradecyl,
n- ^ic  hcxadccyl, n-hptadecylJ, eicosylU hIoiLUethylL, ctiiut;iixyi,
ewJyiliiucuiyz, ethylLio- .;o.                            ethyl,
octylthioethyl or dodecylthioethyl residue. he      10
57. A compound as claimcd in claim 55 wherein R, is an alkenyl residue
having ;  15   from 2 to 6 carbon atoms, an alklynyl residue having fromr 2
to 6 carbon atoms, a cyclo-  15 aliphatic residue having 5 or 6 cailbon
atoms, an araliphatic residue having 7 to 9 carbon atoms, a phenyl, tolyl,
or p-tert.-buty]phenyl or ,aphthyl residue, or a furan or thiophene
residue. 58. A compound as claimed in claim 1 wherein n is 1 and R, and/or
R, is a car- 20      bamoyl or thiocarbarnoyl residue having the formula:
20 R,, N-C- R,       X3 15 .he                             wherein X3 is
-0- or -S-, R, is hydrogen or an alkyl residue having from I to 4 carbon
atoms and R, 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 fiont 25      5 to 12 carbon atoms or an aryl or substituted
aryl residue having from 6 to 12 carbon  25 atoms. 59. A compound as
claimed in claim 1 wherein n is ! and R, is a phenyl residue. 69. A
compound as claimed in claim I wherein n is 2 and R3 is an alkylene residue
having from 2 to 6 carbon atoms, an alkenylene residue having 3 or 4 carbon
atoms, 20           30       an alkynilene residue having 4 carbon atoms or
a cycloalkylidene residue containing 7   :30 or 8 carbon atoms. ,he
61. A compound as claimed in claim 1 wherein n is 2 and R3 is a
1,3-phenylene or a 4,4'-diphenylene residue. 62. A compound as claimed in
claim I wherein n is 2 and R, is a diacyl residue 35      derived from an
aliphatic dicarboxylic acid havingf from 2 to 20 carbon atoms           3
63. A compound as claimed in claimn I wherein n is 2 and R, is a diacyl
residue derived from phthalic, isophthalic or terephthalic acid. 64. A
compound as claimed in claim 63 wherein the acid is ring-substituted by 25
halogen, an alkyl or aikoxy group each having from 1 to 20 carbon atoms, a
hydroxy 40      or tertiary amino group.
40 65. A compound as claimed in claim I wherein n is 2 and R, is a diacyl
residue derived from 2,5-thiophene dicarboxylic acid or
2,5-furandicarboxylic acid. 66. A compound as claimed in claimr 1 wherein n
is 3 and R3 is a triacyl group zlo                            derived from
nitrilotriacetic acid, tricarballylic acid, benzenctricarboxylic acid,
o-phos- 45      phorous acid, o-boric acid or benzene-],3,5-trisulplionic
acid.                         45 :Yl,-                               67. A
comipound as claimed in claim 1 wherein n is 4 and Ra is a tetraacyl group
30                    derived from  ethylene diamine tetracarboxylic acid,
a tetracarboxylic acid described in British Patent Specification No.
1,080,335, 1,2,4,5-benzene tetracarboxylic acid or the
o-silicic acid. 50           68. A compound as claimed in claim 1 wherein n
is 4, R, is an acyl residue and     50 RI is an alkyl, alkenyl or
substituted alkyl group. 



69. A compound as claimed in claim. 1 in the form of its salt of an
inorganic acid. 70. A compound as claimed in claim 69 wherein the salt is a
phosphate, carbonate, sulphatc, chloride, acetate, stearate, maleate,
citrate, tartrate, oxalate, benzoate or sub- 55      stitutcd carbonate.
55 35 I lI!If  111111 11111 11   II 111111 C   L   M   S   *    80
1,399.239                                       80 71. Compounds having the
formula: CH   C        1 '   L    RI R   CJ  t                 II and their
salts, wherein RT and RI' are the. same or different and each is a straight
;branched alk yl group, h-vIa fro  to A carbon atoms or RI and RI', totnhcr
v1ith 5       the carbon atonm to which thev are attached form a cycloalkyl
residue having from 5 to 12 carbon atoms; Y is an alkyl group, having from
5 to 20 carbon atoms, alkenyl having from 2 to 20 carbon atoms or an
aralkyl residue having from 7 to 9 carbon atoms, and n is l or 2; whien n
is 1, R is hydrogen or a monovalent aliphatic residue having from  1 to 20
10       carbon atoms, a inonovalent alicyclic residue having from 5 to 12
carbon atoms, or a   10 monovalknt aromatic residue having from 6 to 20
carbon atoms; and when n is 2, R is a divalent aliphatic residue having
from 1 to 20 carbon atoms, and is unsubstituted or substituted or
interrupted by one or more sulphur atom, a di- valent alicyclic residue
having from  5 to 12 carbon atoms, or a divalent aromatic 15       residue
having from 6 to 20 carbon atoms;
15 *                      provided that when R represents an acyl group
.~~~~~~~~~~ i -   -  an aliphatic, aromatic or heterocyclic diacyl residue,
the group -CO-- or --COCO--, an aliphatic or atomatic triacyl or tetraacyl
residue, a triacyl residue derived from o- 20       phosphoric,
o-phosphorous or o-boiic acid or a tetraacyl residue derived from o-silicic
20 acid, the number of carbon atoms in the alivle group designated by R, is
from 5 to 20. 72. A compound as claimed in claim 71 whecein n is I and IR
is a monovalent aromatic residue having the formula: >
~~~~~~~~~~~~~~~~~~R10 -()p     OH                             III 25
wherein R,0 and Rtj are the same or different and each is an alkyl group
having from-  25 1 to 6 carbon atoms, A is -CH-CTI2- or -CH2CI-I,- and p is
0 or 1. 73. A compound as claimed in claim 72 wherein RI,, and RI, are
methyl, isopropyl 30       or t-butyl groups.
30 74. A compound as claimed in claim 71 wherein n is 2 and R is a
methylene, 1,2 ethylene,  1,4-butylene,  1,8-n-octylene, 2,2,4-trimethyl-1,
4-butylene, 1,10-n- decylene, 1,2-cicosylene, vinylene, propenylene, 1,2-,
1,3- or 1,4-cyclohexylenc, cyclo- hexyl-3-ene, 1,2-, 1,3- or 1,4-phenylene,
p-xylylene, 1,4- or 1,5-naphthylene, dipheny- 35      eCDC or
diphenylmethylene residue or the group ---GII2CI-S CHFCIH-  or R is absent.
35 75. A comnound as claimed in claim 71 in the form of its salt of an
inorganic or organic acid. 



76. A compound as claimed in claim 76 wherein the salt is a phosphate,
carbonate, sulphate, chloride, acetate, stearate, inaleate, nitrate,
tartrate, oxalatc, lbnzoate or sub- 40      stituted carbamate.
40 77. A compound of fonn-ula II as defined in claim 71 wherein RI and RI'
are methyl. 78. A compound having, the fonnula: I 11111 111111 11111 11111
11 1111 * C   L    14  5    _   80   -.        81
--_________________1,399,239 FCH' CH3 [ VN
IV and its salts wherein RI"' and Rov are the same or different and each is
a straight or join            ,               branched alkyl residue having
from 1 to 12 carbon atoms or RI" and RV together with ;ith
the carbon, atom to which they are each attached form a cycloalkyl group
having from 5 o     5  LU to    carooji atonis, Y is a straight- or
branched aivik- residue hlaving trmm 5 to 12  5 carbon atoms, an alkenyl
residue having from  3 to 12 carbon atoms or an aralkyl and
residue having from 7 to 12 carbon atomis and X,. is hydrogen or a
saturated or un- saturated hydrocarbyl or hydrocaibyleue residue containing
up to 20 carbon atoms : 20                           optionally
substituted, halogen or alkoxy having from 1 to 4 carbon atoms and q is 1
-Jr       10            10       or 2.
10 79. A compound as claimed in claim 78, wherein q is I and R,, is an
aliphatic residue having from  1 to 20 carbon atoms, an alicyclic residue
having from 5 to 12 *di-                            carbon atoms or an
aromatic residue having from 6 to 12 carbon atoms. 80. A compound as
claimed in claim 79 wherein R,, is a methyl, ethyl, propyl, 15
isopropyl, n-butyl, 2-ethylhexyl, dodecyl, octadecyl, allyl, oleyl,
cyclohexyl, benzyl,  15 pheny], o-, m- or p-tolyl, 2,4- or 2,6-xyl3'l or a
naphlthyl residue. 81. A compound as claimed in claim 78 wherein q is 2 and
R,, is an aliphatic residue having from 1 to 20 carbon atoms, an alicyclic
residue having from 5 to 15 carbon atoms or an aromatic residue having
from. 6 to IS carbon atoms. 2(           82. A compound as claimed in claim
79 wherein R,, is a 1,2-ethylene, 1,6-hexy-     26 lene,
2,4,4-triincthyl-1,6-hexylene, 1,3- or 1,4-phenylene, 2,4-tolylene,
1,5-naphthyiene or 4,4'-diphenylmethylcne residue. 83. A compouji as
claimed in claim 78 wherein Y is methyl. licie    20
84. A compound as claimed in claim 78 in the form of its salt of an
inorganic or 2;0.                  25        organic acid.
25 dent                                 85. A compound as claimed in claim
84 wherein the salt is a phosphate, carbonate, sulphate, chloride, acetate,
stearate, maleate, citrate, tartrate, oxalare, benzcate or sub- stituted
carbarnate. 86. A compound of formula IV as defined in claim 78 wherein
RI1"' and RIV are 30       methyl.
30 87. A compound having the formula: k3 OM       25 -
3~~~~~~~~~~3C   N C H3 |I wherein n is 1, 2, 3 or 4; R1 is a monovalent
residue and is an alkyl residue having from i to 20 carbon atoms, 35      a
cycloalkyl residue having 5 to 12 carbon atoms, an alkenyl or alkynyl
residue having   35 



opyl                            from 3 to 20 carbon atoms, an aralkyl
residue having from 7 to 9 carbon atoms, or a 30    9               residue
having the formula: ;,ne, ;-             ,+G-(CH2 )mCH-X1 :: ly- f tnt.
35 cor                             or el,-                   40
1                                                 40 40 A.~4 40
IR4 are wherein m is 1, 2 or 3, R4 is a hydrogen, or a methyl or phenyl
residu% X2 is halogen, cyano, I 1111111111111111111111 1111    * C   L   M
S * 82                  1-39-,239 -_ _. 1I--52, 0 COR, -C0.O0R,, C-CO.SR- .
&O ---C0NRRG or -CS.NRR, and X, is hydroxyl, halogen, cyano, ---CH-CH, 0 0
Rs     tJ'f P. nr.., 0CSR,, -- -.C0 .\P . rRn           rn -        e', ,
'GO.NRaRG, --CS.NR.R, or --SR,, wherein R, is an alkyl residuc 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
having from 6 to 11 carbon atoms or, when R. is joined to a nitrogen atom,
also hydorogen and R, is hydrogen or 10       an dll:yi residue having from
1 to 4 carbon atoms, or R, and 1t together With the       10 nitrogen atom
to which they are bolund form a 5- or 6-memberedc ring which contains no
other heteroatoms or contains one or more other heteroatomns or R, is an
acyl group, an unsubstituted or N-substituted carharnoyl or thiocarbarnoyl
group; R, is an alkyl residue having from 1 to 4 carbon atoms, an alkenyl
or a'kynyl rcsiduz 15       having 3 to 20 carbon atoms, a cycloalkyl
residue having from 5 to 12 carbon atoms, an aryl residue having from 6 to
1] carbon atoms or an aralkyl residue having from 7 to 9 carbon atoms or
also hydrogen; and when n is 1, R. is a monovalent radical having the same
significance as R., with the proviso that only one of R, and i, can
represent an unsaturated acyl group or R. 20       represents a monovalent
group obtained by removing a hydroxyl group fro.mt a sulphinic  20 acid, a
sulphonic acid, a phosphorus containing acid or sulphuric or a bo-ric acid,
or R, is an aryl residue or a residue having the formula: CP CH 4
H~~~~~~~~~~3* wherein R,' is hydrogen or R1' has the same significance as
R,: 25       when a is 2, R. is a divalent residue and is an alkyleine
residue having from 1 to 20   25 carbon atoms an ailcenylene residue having
from 3 to 20 carbon atoms, an alikynylene residue having from 3 to 20
carbon aomns, an arylene residue having 6 to 14 carbon 



atoms, an aralkylene residue having from 8 to 14 carbon atoms or an
aliphatic, aromatic Or heterocyclic diacyl residue, an anipnaric or
aromatic dicarbamoyi or diuthliocarbamoyl, 30       a carbonyl, suiphinyl
or sulphonyl residue or a divalent residue obtained by removing   30 two
hydroxyl groups from a disulphonic acid, a phosphorus containLing acid or
sulphuric or a boric acid; when n is 3, R, is a trivalent residue or an
aliphatic or aromatic triacyl residue or a trxacyl residue derived from
o-phosphoric, o-phospherous or o-boric acid or an 35       alkanetrivl, an
arenetriyl, or arenetriyltrialkylene group;                             35
and when n is 4, R, is a tetravalent residue and is a tetravalent aliphatic
residue or tetraacyl residue derived from an aliphatic or aromatic
tetracarboxylic acid or from o-silicic acid or an alkianetetrayl group;
provided thsat when R3 represents an acyl group 0 40
!1         .                                      40 an aliphatic, aromatic
or heterocyclic diacyl residue, the group --.CO- or --MCO-, an aliphatic or
aromatic triacyl or tetraacyl residue, a triacyl residue derived from o-
phosphoric, o-phosphorous or o-boric acid or a tertraacyl residue derived
from o-silicic acid, the number of carbon atoins in the alkyl group
designated by R, is from 5 to 20, 45       as well as partial edcers esters
and carhamoVIoxy and ihiocarbaimoyloxy compounds      45 related to the
fully reacted compounids of fo:-tnula I. 88. A compoulnd according to claim
1 whierein R, is alkyl having S to 20 carbon atorris. 89. A compound
according to claim 2 whcccin R, is ally] having 5 to 20 carbon 50
atoms.
so    I liii!l IIIIll IIIJI 11111 11111l * C   L   M   S * 82
83              _____                     1.39.,239      _3_
_      _      _ 90. A compound according to claim' 5 wherein Y. is alkyl
having 5 to 12 carbon atoms. 91. A compound according to claim 5 wv.herein
Y, is alkyl having I to 4 carbon atoms. .-1                    592. A
compound according to claim 1 wherein n is 1, 2 or 4 and when n is 1, R, is
5 an acyl group 0 1 i                            vwhercin RI, is hyd1iugun,
a suusticuted alkyl rcsidue having from i to 20 carbonl atoms, an alkenvl
or alkynyl residue having from  2 to 20 carbon atoms, a cycloaliphatic :an
10       residue having from 5 to 12 carbon atoms, an araliphatic residue
having from 7 to 14   lO or                             carbon atoms or an
heterocyclic residue, 10                    or R3 repiescnts a monovalent
group obtained by removing a hydroxyl group from a .ns
csulphinic acid, a sulphonic acid, a phosphorus containing acid or
sulphuric or a boric acid, or 15      when D is 2, R, is an divalent
residue of heiLrocyclic diacyl residue or a sulphinyl or  I 5 :Lue
sulphonyl resiclue or a divalcut residue obtainco by remnoving two
hndroxytl groups from 15                    a disulphonic acid, a
phosphorus containing acid or sulphuric or a boric acid; when n is 4, R, is
a tetraacyl residue derived from an aliphatic tetracarboxylic acid. 93. A
compound according to claim 1 whereir. n is 1, 2 and 4 and when n is 1, Ah
20       R. is an acyl group
20 



.-.c     20 20 R,~ ~ ~ ~ ~~ R wherein R, is hydrogen, a cycloaliphatic
residue having fronm 5 to 12 carbon atoms or a hetcrocyclic residue or R,
represents a monovalent group obtzined by reminngii  a hydroxyl group frorn
a sulphinic acid, a sulphonic acid, a phosphorus containing acid or 25
sulphuric or a boric acid or
25 when n is 2, R, is a divalent residue of a heterocyclic diacyl or a
sulphinyl or su!phonyl residue nr a divalent residue obtained by removing
two hydroxyl groups from a disul- 20       25                    phonic
acid, a phosphorus containing acid or ne                             when n
is 4, R3 is a tetraacyl residue derived from an aliphatic tetracarboxylic
acid. nI                    30           94. A compound according to claim
2 wherein n is 1, 2 or 4 and                     30 when n is 1, R, is an
acyl group *s    330
0 ic1 a an                             wherein R, is hydrogen, a
substituted alkyl residue having from  1 to 20 carbon atoms, 35
an all:enyl or alkynyl residue having from 2 to 20 carbon atoms, a
cycloaliphatic or                    35       residue having from 5 to 12
carbon atonis, an araliphatic residue having from 7 to 14   35 'in
carbon atoms or an heterocyclic residue, or R3 represents a monovajent
group obtained by removing a hydroxyl group from a sulphinic acid, a
sulphonic acid, a phosphorus containinig acid or sulphmic or a boric acid,
or 40     vwhen n is 2, R, is an divalent residue of heterocyclic diacyl
residue or a sulphinyl or  40 40                   sulphonyl residue or a
divalent residue obtained by removing two hydroxyl groups from a
disulphonic acid, a phosphorus containing acid or suiphinic or a boric
acid; and when n is 4, Ra is a tetraacyl residue derived from an aliphatic
tetracarboxylic acid. .0-              ;    45           95. A compound
according to claim 2 wherein n is 1, 2 and 4 and                     45 eic
when n is 1, R3 is an acyl group :0       -       : Cs     45
0 wherein R7, is hydrogen, a cycloaliphatic residue having from 5 to 12
carbon atoms or 50                   a heterocyclic rcsidue or R, represcts
a monovalent group obtained by removing a    * C   L   M   5 84
1,399,239                                           8.I hydroxyl group from
a sulphinic acid, a sulphonic acid, a phosphorus containing acid or
sulphutric or a boric acid or when n is 2, R, is a divalent residue of a
heterocyclic diacyl or a sulphinvl or sulphonyl residue or a divalent
residue obtained 'o removing two h-droxyl groups fromn a disul- S
phonic acid, a phosphorus containing acid or
5 when n is 4, R, is a tetraacvl residue derived from an aliphatic
tetracarboxylic acid. 96. A compound as claimed in claim  4, wherein n is 1
and R is hydrogen or a monovalent alicyclic residue having frcm 5 to 12
carbon atoms. 97. A compound according to claim-a 1 wherein when rn is 1,
R, is an acyl group 0 10                                               11
1n 



whcrein R1 is an unsubstituted aliphatic residue having from  1 to 20
carbon atoms or an aromatic residue having from 6 to 20 carbon atoms and
when n is 2, R, is an divalent aliphatic or aromatic diacyl residue or the
groups -CO- or -GCOCO- and 15        when n is 3. R. is a trivalent residue
and is an aliphatic or aromatic triacyl residue or  15 a triacyl residue
derived from o-phosphoric, o-phosphorous or o--boric acid and when n is 4,
R, is a tetravallent residue of a tetraacyl residue derived from an
aromatic tetracarboxylic acid or from o-silicic acid. 98. A compounds
according to claim 2 wherein when n is 1, R3 is an acyl group 0 20
II                                                  20 whercin R, is an
unsubstituted alkyl residue having from  1 to 20 carbon atoms or an
aromatic residue having floit 6 to 12 carbon atoms and when n is 2, R, is
an divalent aliphatic or aromatic diacyl residue or the carbonyl group and
25        when n is 3, R, is a trivalent residue and is an aliphatic or
aromatic triacy! residue or  25 a triacyl residue derived from
o-phosphoric, o-phosphorous or o-boric acid and when n is 4, R, is a
tetravalent residue derived from an aromatic tetracarboxylic acid or from
o-silicic acid. 99. A compound as claimed in claim 4, wherein when n, is 1,
R is a monovalent 30        aliphatic residue baving from  1 to 20 carbon
atoms or a monovalent aromatic residue       30 having from 6 to 20 carbon
atoms and When n is 2, R is a divalent aliphatic residue having fromi I to
20 carbon atoms or a divalent aroynqlir resirhue having frni 65 to 20
carrbn atorms. 100. A process of producing a compound having the formula 1
as defined in claim 35        1 comprising reacting, in the presence of an
acid-binding agent, a piperidinol having      35 the fornula: CH  CHS CH3
CH3 wherein R, and R, are as defined in claim 1, with an acid halide having
the formnula: R,-(CO  hal), Vi 40       wherein R, and n are as defined in
claim I and hal represents a halogen atom.               40 101. A process
as claimed in claim 100 wvhereiln the acid-binding agent is an organic base
or an excess amount of the amine of formula VI as defined in claim 109.
102. A process as claimed in claim 100 wherein thc rcaction is effected in
a solvent which is inert under the reaction conditions. 45            103.
A process of producing a compound of formula I comprising reacting, in the
45 presence of a traisecsteritication catalyst, a piperlidinol compound of
formula V as de- lined in claim 100, with an estcr having the fornuJa: VII
84 ,*wid    85                                        1,399,239
85 wherein R. and n ar. as defined in claim I and znvl
R,3 is an alkyl residue having from I to 4 carbon atomas. :isul-
104. A process as claimed in claim  103 wherein the catalyst is an alkali
metal amide. 



:,i.                    5            105. A process of producing a compound
of fonnula I as defined in claim 1 comn-    5 .Or a
prising reacting, in the presCIIce. Of an csteriliuation catalyst, a
piperidinol compound of formula V as defined in claim 100, with an acid
having the formula: R3-(CO H)z 1(                    wherein R. and n are
as defined in claim 1. 10           106. A process as claimed in claim  105
w herein the catalyst is a tetraalkyl      10 dtanate. as or
107. A process as claimcd in claim 103 whercin the reactants are mixed and
the mass is agitated until reaction is complete in the prc-snce or absenice
of an inert solvent. -Oups                                 108. A process
as claimed in any of claims 103 to 107 wherein the completion of 15
the reaction is detennined by collecting respectively the alcohol or water
produced     15 .1C or     1 5                   in the reaction and
stopping the r'action when the theoretical amount of water or alcohol has
bcen removed. natic                                 109. A process of
producing a compound of formula I comprising reacting a com- pound having
the formula: * if)   ~ ~ ~~~~~~~~~~~~~~~~~H CH 20          20
IX            20 .'r an oUP                            wherein R,, R, and n
are as defined in claim  1 with a compound capable of reacting Po
with the compound of formula IX and of introducing into it the group R, as
defined in claim 1. .e or      25                         110. A process as
claimed in claimn 109 wherein said compound capable of reacting acid
25       with the compound of formula IX  is an alkylating, alkenylating,
alkynylating or       25 aralkylating agent or an aldehyde or ketone
corresponding to the substituent R,. lient
111. A process as claimed in c.laim 109 wherein R, and R3 are identical,
and are ;idue      30                    introduced by reacting a compound
having the formula: R2    04R or a
XI ~~~~~~~aim ~ ~ ~ ~ ~ ~  ~      ~      ~     ~      ~     ~     ~     ~
~     x .aim
Ct311g   N  CH                          X JiDg      35 30      with the
corresponding alkylating, alkenylating, alkynylating, aralkylating,
acylating  30 agent or carbamoyloxylating agent. 112. A process of
producing a compound of formula I in which .R, represents a residue having
the formula: -CI1i2-GI-X1 a:
I 35      wherein R., is as defined in claim 1 and .X is -CN, -OR,,
35 40                                      .OC R5, OCR5   OCNR
RGl-i9RA-CR5J -C-R5, a                                                  0
a        a40  5 R vent             :_SR.                                  ,
-CNZ 5R6o-OCaorN o      s         s the       45 de- whericn R, and R. are
as defined in claim 1, comprising reacting a comnpound havir.4, the
formula: *                   ~~~~~~~~~I 1||1|| 111111 11111 11|111 11 1|11



86                                         1,399,239
86 C H ,>[j5<cs                          X II C5 N   CH.5 H :
~wherein R, and R2 are as definedt in claim 1, with a compound having the
formula -CR2 =  C whercin X, and R, are as defined in this claim. 5
113. A process of producing a compound of formula I in which R, represents
a residue having the formula -C-} I-CH-011, wherein R. is as defined in
claim 1, comprising reacting a compound XII as defined in claim 112 with
ethylene oxide, propylene oxicle or stvrene oxide. 10            114. A
process of producing a compound of formula I in which R. represents
10 a residue having the formula: -(Gil2),,C wherein m, R, and X, are as
defined in claim 1, comprising reacting a compound having the formula XII
as defined in claim  112, with the corresponding halogen con-mound * 15
having the formula:
15 1            .                        ~~~~~~~~X,(CHi2)W ,-CII- R,
wherein X, is a halogen atom. 115. A process of producing a compound of
formula I in which R, represents the group -CH-V 20
I                                               20 R.4 !vhere n X2 and R,
are as defined in claim 1, comprising reacting a compound having the
foimula XII as defined in claim 112 with a compound having the formula:
X,-CI--X, wherein X, is a halogen atom. -   25       f116. A. process of
producing a compound of formula 1 in which n is 2, 3 ol 4 and  25 'R3
represents a di-, tri- or tetra-valent radical derived froml an alkyl,
alkenyl, alkynyl, aryl or aralkyl radical, comprises reacting a compound
having the formula: RP   0F1 H, ..CH                               XI I
*IIIIIIj III luLl I IIIs    86                87
1 399.239                                  _      87 whercin  R1' is
hydrogen or R,. and R. is as defined in claim 1, with a compound having
*the formula R,(X.,), whcrcin R, and n havc dic meanings given in this
claim and X4 is a halogen atom. 117. A process as claimcd in claim 116
wherein the sodium salt of the compound 5       of fonnula XIII is reacted
with the compound R: (X:.Y,. 118. A process of producing a compound having
the formula I in which R. repre- sents an acyl group, comprises reacting a
compouind having the formrula XII as defined in claim 112 with an acyl
halide having the formula R.,-C-X 



s a       5            10       wherein X, is a halogen atom and R, is the
remainder of the acy] group.                10 119. A process of producing
a compound of formula I in which R, represents a carbamoyl or thiocarbamoyl
group, comprising reacting a compound having the fonnula XII as defined in
claim  113, with an isocyanate or isothiocyanate having the formula
R,.-NCX' wherein X' is -0- or -S--- and RX, is the remainder of the 15
isocyanate or thioisocyanate group.
15 120. A process as claimccd in claim 100 wherein R. is not hydrogen and
is intro- :ed                             duced before or after the group
R, is introduced but before the group R, is introduced. 121. A process as
claimed in claim  120 wherein the group R, is introduced by Mts      10
reacting a kctonc having the formula: 20
CH3>()3CH3                                           20 Ril {rig
wherein R,' is hydrogen or R,, with a Grignard reagent R2MgX and then
hydrolysing 1 5                   the reaction product to produce a
compound having the formula: CH3iiCH3 the
122. A process as claimed in claim  112 wherein the reaction is effected in
the 25      presence of an acid acceptor.
25 123. A process of producing a compound of formula is as defined in claim
71, comprising reacting, in the presence of an acid-binding agent, a
piperidinol compound 20                    having the formula: CH3  CH! rig
Ps1 ~ ~   ~    ~    ~    x~ 30      wherein Y, R' and R" are as defined in
claim  71, with an acid halide having the        30 formula: R-(CO haI)II
rld     25                     wherein R and n arc as defined in claim 7'
and hal represents a halogen atom. 124. A process as claimed in claim  123
wherein the acid binding agent is an 35      organic base or an excess
anioulit of the amine reactant XJV as defined in claim 124.   35 125. A
process as claimed in claim 123 wherein the reactants arc heated together
in a solvent inert under the reaction conditions. 126. A process of
producing a compound of formula 11 as defined in claim 71, comprising
reacting, in the presence of an csterificaiion catalyst, a piperidinol
compound 40      having the fonnula XIV as defined in Claim 123, widt an
ester having the forinul:       40 R-(CO2,R,6),, . ,--1-- 111-11 III1 11|11
11 II|    * C   L   M   S * 88
1,399,239                                        88 wherein R and n are as
defined in claim 71 and 1, is an ally! group having from 1 to 4 carbon
atoms. 127. A process as claimed in clhim  126 wherein the catalyst is an
alkali metal amide. 128. A process of producing a compound of formula II as
defined in claim 71        5 comprising reacting, in the presence of all
esterification catalyst, a piperidinol compounLd having the formula XIV as
defined ii dalim  123, wit.lh an acid ba-lor the formuta: R-(COH). wherein
R and n are as defined in claim '/1. 



10             129. A piocess as claimed in claim  128 -wherein the
catalyst is a tetraalkyl     10 titanate. 130. A process as claimed in
claim 126 wherein the reactants are fused and the mass is agitated until
reaction is completc. 131. A process as claimned in any of claims 123 to
130 wherein the completion of 15       the reaction is determined by
collecting, respectively, the alcohol or water produced in  15 the
reaction, and stopping the reaction when the theoretical amount of water or
alcohol has been removed. 132. A process of producing> a compound of
formula II as defined in claim 71 comprising reacting an ester having the
formula: 20                                                       4
XV            20 *     wherein R, R', R" aand n are as dcfined in claim  71
with a compound capable of reacting with the ester XV and of introducing
into it the group Y as defined in claim 71. 133. A process as claimed in
claim 132 wherein the compound capable of reacting 25        with the ester
XV is an alkylating or aralkylating agentL or an aldchyde or ketone capablc
25 of reacting to provide the substituent Y. 134. A process of producing a
compound having the formula IV as defined in clairn 78 comprising reacting
a compoutnd having thc foimula: CH3 CH3 H k/\oy                  ~~~XVII Rm
R&Y wherein Y is as defined in claim 78, with an isocyanate having the
formula:            30 RI, (NCO), whercin R,, and q are as defined in claim
78. 135. A process as claimed in claim  134 wherein the reaction is
cffected in a solvent incr wider the reaction conditions and in the
presence of a strong base. 35             136. A process according to claim
100 for producing compounds of claims 2 to     35 70 or 88 to 99. 137. A
process according to claim 103 for producing compounds of claimis 2 to 70
or 88 to 99. 138. A process accordcing to claim 105 for producing compounds
of claims 2 to 70 40       or "I to 99.
40 139. A process according to claim 109 for producing compounds of claims
2 to 70 or 85 to 99. 140. A process according to claim 112 for producing
compounds of claims 2 to 70. 141. A process accoirding to claim 113 for
producing compounds of claims 2 to 70. 45            142. A process
according to claimi 114 for producijng cornpotinds of c:laims 2 to 70.  45
143. A process according to claim   l15 for producing comipouiiids of
claims 2 to 70. 144. A process according to claim 116 for producirLi
compounds of clainms 2 to 70. 145. A process according to claim 118 for
producing compounds of claimis 2 to 70.    * C   L   M   S * 89
_.3,9239                          _______                        89 146. A
process according to claim 119 for producing comnpounds of claims 2 to 70.
1 to I17. A prOCeSS accord to to claim 123 for producing compounds of
claims 72 to 77. 148. A process according to claim 126 for prodCucing
compounds of claims 72 to 77. 



Zt'R.l                                  149. A0 prOCess according to claim
128 for producing compounds of claims 72 to 77. :15. A process according to
claim 133 for producing compounds of claims 72 to 77.       5 ! 71     :w
151. A process accordilng to claiml 1358 fOr pLCoducin1g COmpoulndls of
claims 7t to 86. anlld                                   152. A process
according to Chlaim  100 for producing conmpounds of claim  8?. 7:
153. A process according to claim  103 for producing compounds of claimq
87. 154. A process according to claim  105 foLr producing compoujnds of
claim  87. 10            155. A process according to claim  109 for
producing compounds of claim 87.             10 156. A process according to
claim  112 for producing comnpounds of claim 87. 157. A process according
to cia im 109  for producing COloulnds of claim R7. 7 ityl      10
.158. A process according to claim  114 for producing compounds of claim
87. 159. A process according to claim  115 for prodlucing compounds of
clain 87. t;he                    15             160. A process according
to claim  116 for producing compounds of claim  87.            15 161. A
process according to claim1 118 for producing comocunds of claim  87. r of
162. A process according to claim  119 for producing compounds of claim
87. *Ja       15                            163. A composition comprising
an organic material and a stabilising amount of a ohol
compound of formula I as defined in claim 1. 20            164. A
composition as claimed in claim  163 wherein the organic material is a
20 71                              -polyolefine. 165. A composition as
claimed in claim  164 wherein the polyolefine is low- or high-density
polyethylene or polypropylene or polystyrene. 166. A composition as claimcd
in claim 164 whercini the polyolefine is a polymer of 25       butene-1,
pentene-1, 3-methylbutenc-1, hexeuc-1, 4-methylpentene-1, 4-methylliexene-
25 20                      1, 4,4-dimethyl-pentene-1 or co- or ter-polymers
of ethylenc or propylene. 167. A composition as claimed in claim  164
wherein the organic material is a natural or synthetic polymeric material.
168. A composition as claimed in claim 167 wherein the polymeric material
is a - of            :      30        natural or synthetic rubber.
30 'aim.             !169. A composition as claimed in claim  168 wherein
the synthetic rubber is a mono-, co- or ter-polymer of acrylonitrile,
butadiene and styrenc. :ng                                   170. A
composition as claimed in claim  167 whercin polymeric material is poly-
.le        25                     vinyl chloride, polyvinylidene chloride,
vinyl chloride copolyners, polyvinyl acetate or 35       a condensation
polyner containing ether, ester (derived from carboxylic sulphonic or
35 in                               carbonic acids), amide or urethane
groupings. 171. A composition as claimed in claim 163 wherein the amount of
the compound of formula I is within the range of from 0.01%/; to 5%  by
weight based oil the weight of untreated organic materials. 40
172. A composition as claimed in claim 171 wherein the amount of the
compoind            40 of ftorm-ognu   I is Wilhill the xlaugc uo firoui
0.1%t/o 20 Z%  by weight based on the weight of wntreated organic material.
173. A composition as claimed in claim 163 wherein one or more further
additives used in polymer formulations are present. 30            45
174. A composition as claimed in claim  1i3 wherein the further additives
are           45 antioxidants of the phenol or amine type, UN.v absorbers
and light protectants, phos- phite stabiliscrs, peroxide decomnposers,
polyamide stabilisers, basic co-stabilisers, poly- vinyl rhloride
stabilisers, lubricants, emulsiiicrs, anti-static agents,
flame-protcctants, pigments, carbon black, asbestos, glass fibres, kaolin
and talc. ::n a            .       50            175. A comnposition
comprising an organic material and a stabilizing amount of a         50
compound having the formula II as defined in claim 71. 2 to       35
176. A composition as claimed in claim 175 wherein the organic material is
a poly- olefine. 



> 70                                 177. A composition as claimed in claim
176 wherein the polyclefine is a low- or 55      high-density polyethylene
or polypropylene or polystyrene.                                    55 \ 70
178. A composition as claimed in claim  176 wherein the polyolefine is a
polymcr 40                     of butene-l, pentene-1, 3-methylbutenic-1,
hexene-l, 4,4-dimethylpentene-1, or co- or 70
terpolymers of ethylene: or propylenc. 179. A. composition as claimed in
claim 175 wherein the organic material is a '0.                     60
natural or synthetic polymncric material.
60 70.                                   180. A composition as claimed in
claim  179 whercin the polymeric material is 2 70.       4
natural or synthetic rubber. 70;                                  181. A
composition as claimcd in claim  I80 wherein the synthetic rubber i; a 70.
horno-, co- or tcr-yiolymcer of acrylonitrile, hbuiadieiec   an d styrene.
V  O.                   65            182. A composition as claimed in
claim  179 wherefin the polymeric material is          65 .  .........  ..
...............  .  ..  ............  ......... .......... ....
.............  ............    90
].199 239                     .                  90 polyvinyl chloride, a
vinyl chloride co-polymer, polyvinyl acetate, or a condcnsatio polymer
containing ether, cstcr (derived from carboxylic, sulphonic or carbon-ic
acids), amide or Vre -Lane groupings. 183. A composition as claimed in
clainm  175 wherein the amount of the compound . .   5  of formula II is
within ti1 range of from 0.01% to 5% by weight based on the weight    5 of
untreated organic material. 184. A composition as claimed in claimi 183
wherein the amount of the compound of fonm-ula II is within the range of
from 0.1%/l to 2%  by weight based on.the weight of untreated organic
mnaterial. 10            185. A comnposition as claimed in claim  175
wherein further additives used in    10 polvolefine formulations are
present. 16. A conmposition as chainded in claim 125 wherein the, further
additives are anti- oxidants, further light stabilisers, metal
complexants/deactivators, pigments, antislipping or anti-static a gents,
fillers, dyes, or glass or othecr fibres. ;           15             187. A
composition comprising an organic material and, as stabiliser, a
stabiiizing  15 proportion of a compound of formula IV as defined in claim
78. 188. A composition as claimed in claim  187 wherein the organic
material is a :                     polyolefine. 189. A composition as
claimed in claim. 188 wherein the pohsolefine is a low- or 20
high-density polyethylene or polypropylence or Polystyrene.
20 190. A composition as claimed in claim 188 wherciLn the- polyolefine is
a polymer of butene-1, pcntene-1, 3-mcthylbutene-1, haxexe-1,
4-metnlylpentene-.1, 4-methyl- hexene-l, 4,4-dimethylpentcne-1, or co- or
ter-polymers of ethylene or propylene. 191. A composition as claimed in
claim  187 wherein tfie organic material is a 25       natural or synthetic
polymeric material.                                               25 192. A
composition as claimed in claim 191 wherein the polymeric material is a
natural or synthetic rubber. 193. A composition as claimed in claim  192
wherein the synthetic rubber is a homo-, co- or ter polymer of
acrylonitrile, butadiene and styrene. 30            194. A composition as
claimed in claim  191 wherein the polymeric material is     30 polyvinyl
chloride, a vinyl chloride co-polynmer, polyvinyl acetate, or a
condensation polymer containing ether, ester (derived from carboxylic,
sulphonic or carbonic acids) amide or urethane groupings. 



4E                        195. A composition as claimed in claim 187
wherein the arrount of the compound 35       of formula IV is wvihin the
range of from 0.01% to 5% by weight based on the weight    35 of untreated
organic material. 196. A composition as claimed in claim 195 wherein the
amount of the compound of formula IV is within the range of from 0.1%/ to
2%  by weight based on the weight of untreated organic material. 40
197. A composition as claimed in claim 187 wherein further additives used i
npo!-  4n olefine formulations are present. 198. A composition as claimed
in claim 197 wherein the further additives are anti- oxidants, further
light stabiliscrs, metal complexants/deactivators, pigments, anti- slipping
and anti-static agents, fillers, dyes, or glass or other fibres. 45
199. A composition according to claim 163 wherein the comopound is a
compound      45 t                    of clains 2 to 70 or 88 to 99. 200. A
composition accordinig to claim 175 wherein the compound is a compound of
claims 72 to 77. 201. A composition according to claim 187 wherein the
compouind is a comnpound 50       of claims 79 to 86.
50 202. A composition comprising an organic maLerial and as stabilizer a
stabilizing proportion of a compound of claim 87. 203. The process for
stabilizing orgainic material which comprises adding thereto a compound of
claim 1. 55           204. The process according to claim 203 which
comprises adding to ti1C organic     55 material a compound of claims 2 to
70 or 88 to 99. 205. The prrress for stabilizing organic material which
comuprises adding thereto a compound of claim 71. 206. The process
according to clairn 217 which comprises adding to the organic 60
material a compound of clairns 72 to 77.
60 207. The process for stabilizing organic material which comiprises
adding thereto a compound of claitn 78. 208. The process accordin, to claim
219 which comprises adding to the oarganic :material a comDpound O(f
claimns 79 to 86. ;    .
~~~~~~~~~~~~~~~~~~~~~~~I 1||1|1 111111 11111 11 111 11|1    90
91                                         1,399,239
91 209. The process for stabilizing ora,-nic material which comprises
adding thereto a compound of clain 87. 210. A compo:wd according to claim 1
wvhich is '..229.,6,6-peintamethylpiperidiniyl- ad                   .
4 octanoate. ;.t      'i ---          5           211. A compound according
to claim 1 which is 1,2,2.,6,6-pentamerh)ylpiperidinyl-    5 4 stearate.
-id                                  212. A compound according to claim  1
which is bis-(1,2,2,6,6-pentamethyi-4- >;ht
piperidinyl) sebacate. 213. A. compound accordinpg to claim  1 which is
l,6-bis-(4'-carbamovloxy- inl     10             10
1',2',2',6',6'-pentamethypipecridinc )-hexanel.
1 214. A comnounld according' tO ciaimi 1 whicrl is 4-smevr
lcarbam10oyloxv-1.2.2.6.6- pemitameiclyipipvridilie. ing
215. A compound of formula I as claimed in Claim  1 substantially as
described with reference to any of Examnplcs 2 to 17, 22 to 33, 35 to 38,
41, 44, 51, 58, 62 to 67, 



ing      15             15       76, 77, 80 and 86 to 88.
1 5 216. A compound of formula II as clainmed in Claim 71 substantially as
described a                              with refecence to any of Examples
1, 18 to 21, 34, 39, 40, 42 or 43. 217. A compound of formula IV as claimed
in Clain; 78 substantially as described or
with reference to any of Examples 45 to 50 or 52 to 57. 20            20
218. A process of producing a compound of formula I as claimed in Claim 1
sub-      20 stantially as described in any of Examples 2 to 17, 22 to 23,
35 to 38, 41, 44, 51, 58, ;l-                             62 to 67, 76, 77,
80, 86 to 88. 219. A process of producing a compound of formula II as
claimed In Claim 71 a                              substantially as
described with reference to any of Examuples 1, 18 to 21, 34, 39, 40, 42 25
25        or 43.
25 .s a                                  220. A process of producing a
compound of formula IV as claimed in Claim 134 substantially as described
in any of Examnples 45 to 50 or 52 to 57. sa
221. A composition as claimed in C!aim  175 substantially as described with
reference to Example 100. is     30             30            222. A
compositinn as claimed in Claim 187 substantial]y as described with refer-
3.0 ton]                             ence to any of Examples 101 oi 104 to
106. 1s)                                  223. A compound of formuila I as
claimed in Claim  1 substantially as described with reference to any of
Examples 59 to 61, 68, 69 to 75, 78, 79, 81 to 85 or 89 to 93. and
224. A process of producing a compound of fonnula I as claimed in Claim 1
sub- oht      35            35        stantially as described with
reference to an)y oi Examples 59 to 61, 68, 69 to 75, 78,  35 79, 81 to 85
or 89 to 03. ad  .                                225. A composition as
claimed in Claim  163 substantially as described with -,ht
reference to any of Examples 94 to 99, 102, 103 or 107 to 150. iv-      40
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