0, 016, 723 Light stabilisation of two-layer uni-lacquer coatings The present
i nventiNon rel ates—t o the stabilisa- tion, by the addition of

pol yal kyl pi peri di ne derivatives, of two-l|ayer baked uni-Ilacquer igg%i gs
based on acrylic, alkyd and pol yester resins, against the act Poff 2
and also to the lacquers stabilised in this way. It is already known fr
the two Japanese Patent Applications Sho 52-132050 and Sho 53-60942 t hat
two- | ayer uni-lacquer coatings can be stabilised with conven- tional
UV- absor bers. However, if good stabilisation is to be ensured, these
stabilisers nust be used in rela- tively high concentrations and, noreover,
I n nost cases they do not possess the desired |ack of col our which, because
of the frequently varying |layer thicknesses of the clear |acquers, is of
extrenmely great inportance in practice. Typical degradation phenonena in
two- | ayer baked | acquer coatings, especially erazing, blistering and

del am nation shoul d, according téd experience, best be prevented by

UV- absor bers. However, it has now been found, suprisingly, that when
i ght stabilisers _based, on -olyalkylp[perldlne derlvatlves are used
excel | ent st abi | Lightogtabitispéien ofyEWorpayensindr-iprguer g

concentrations, despite the | ack of absorptlon I n the near-UW/ range
Mor eover, the requisite TREkPEESEBLodnvERtiRBUrEdak@st ke the stabilisa-
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based on bi nders”co
alkyd and polyester resins, against the action of light,

and also to the lacquers stabilised in this way.

It is already known from the two Japanese Patent
Appllcatlons Sho 52-132050 and Sho 53-60942 that two-
layer uni-lacquer coatings can be stabilised with conven-
tional UV-absorbers. However, if good stabilisation
is to be ensured, these stabilisers must be used in rela-
tively high concentrations and, moreover, in most gases
they do not possess the desired lack of colour which,
because of the frequently varying layer thicknesses of
the clear 1acquers; is of extremely great importance_in
practice,

Typical degradation phenomena in two-layer baked
lacquer coatings, especially craziﬁg, blistering and
delamination should, according to experience, best be
prevented by UV-absorbers. However, it has now been
found, suprisingly, that when light stabilisers based
on polyalkylpiperidine derﬁvatives are used excellent
stabilisation is achieved, even in considerably smaller
condentratipns, despite the lack of absorption in the

near-UvV range. Moreover, the requisite lack of
colour is ensured by the polyalkylpiperidine deriva-
tives, -

It has already been proposed (JP-A 52-51421 and
52-22029), for the stabilisation of physically drying
lacquers based on binders contalnlng nitrocellulose and



-2t " 0,016,723 an acrylic resin, to add to these |lacquers a
ni xt ur'eof an asLylonitrile derivative and a sterically hindered piperidipe™
derivative. This prevents or reduces yellowing in U/ light, which is_nai
caused by the nitrocel lul ose, This does-n8t=-al | ow a concl usi 8a0&&,783an

anal ogous effect in the case of baked coatings used for two-Ilayer |acquers,

which are free OfnhidhA €40l BBkl ' t#}gaﬁﬁq 8] at es
to the use of Zén% 6-tfei_'%rgg,_ ~._I’F[:iop%fi(liQ:iyoﬁg C%?Té'o%un §.]%pat_ elr amsg az%jdi tion
salts or conpl exBSTHHPRLFELA T apd sEterigalbyindennd Rirarifene
stabilisers, fordérevabivesi THiswWrdwifts hirddareseiellowingihevadgit,
acrylic, alkyd or}ﬂgo%y.es%ei iesi NS V\gi thiéa | £.desi %id can .crgssl | nk%d
with mel ani nel f of AP aer AaLpLEiGaused By tie pLtTacebiulgrer s bRy H3PES 1O
agai nst the actiahlow &i ghhclUkdoR, 2861t6- ant analkgbpspefifecte inokpeundset o
be used accordi nget ' L@n ' e L e ;ead
enpl oyed againstsFigﬁ%egeggégg%ggnggéa QB?TES? %?éagrg?gggg?g’cgkﬁgghﬁge
whi ch contain a §F6§p°§fn_ﬁ€°ﬁélﬁﬂﬁa§€k) RCH [err] [err] in which Ris
hydr og_en or rr:st gyl . The ‘l‘h_ﬁhbrébéh;tLH.ﬁ&éﬁ?:ﬁ.@nb%h!é%éﬂo@ég9bla%§st 8ot tBe
i nvention include, in_partigular e.follow n onpound cat.egories: .,a
Li ght Stabi|iSergégfoﬁhé,%wE”Ergétrﬁflky&plpergdine compounhs or %ﬁeir)
acid addition salts or complexes with metal compounds,
if desired together with further stabilisers, for sta-
bilising two-layer uni-lacquer coatings based on acrylic,
alkyd or polyester resins, which, if desired, can be
crosslinked with melamine/formaldehyde resins, epoxide

resins or polyisocyanates, against the action of light,.

-The 2,2,6,6-tetraalkylpiperidine compounds to be-
used according to the invention are generally known and
are already employed against l;ght degradation. They
are preferably compounds which contain a group of the
formula (I)

RCH CH3 R
(1)

in which R is hydrogen or methyl.

The light stabilisers to be used according to the
invention include, in particular, the following compound
categories:

a) Light stabilisers of the formula (II)

in which n is the numbers 1 - &4 and preferably 1 or 2,

A



[err] [err] n iin which n is the nunbers 1 - 4 and preferably 1 or 2.
3- \~/ 0,016,723 T is hydrogen or -CONH2, R is as defrned un
fornula (I)[err]is hydrogen, oxyl, [err] 3aIkyI C3-C8 alkené 1§¢9r éiE%é)
al kynyl, C7-Cl2 aral kyl, [err] alkaoy, 375 alkenoyl gl yci yP

-[err](OH)-Z, in which Z is hydrogen, nethyl, ethyl or phenyl, and[err]rs
preferably hydr&‘géﬁ hB’dmO]gemIOIZyI-CmH R t;eﬁwz%ﬂ efined tmd@mrmnwla

andferr]if n=l, dr gt ef r ‘one
or nore oxygen egI?rﬁsybL q'%elhyderﬁyl ’ benz ?ﬂ?k}@ ¢ ﬁ IL%%:@&% t cal
of an ali- phatCg cygeﬁr%gﬁﬁ %?QRY% Qgtp5cyclrc
carboxylic aci dal di RITO D ¥ -cm{gca{(rom}}-ammorhfch yA 1s

nci d having 2 ylhi’éﬁl”d' A, nef’t‘ér %""% éa{qag'rpa b Lo s o SRR
12 C atons or ohydrogemr;atﬁ e- laislgyrlrcaéldlﬂ.hdwmﬂ -adstyl adons, if n =
2 is [err] alkylen yl_ene, | ene, a di val ent. radi cal] of
an al i phatic, é gPV? zar BTE;T,I ds é{y g orCynlt 1t ey RV} ¢ which
di carboxylic acieén Wecah&@mmddb@r e I GldtSe Cititgen-atdigs actfams-a
el et oY) e pishe! Bk el Al LR L dhparhouy] e
acid having 8 ph&t@cat@wmhmamﬁphamxdgrﬂnﬁlxphaﬁmﬁ;m&r¢mﬁm1© ar hetero-
cyclic carboxy11c7a01d, carbamic acid or phosphorus-
containing acid or a monovalent silyl radical, preferably
a radical of an aliphatic carboxylic acid having 2 - 18
C atoms, of a cycloaliphatic carboxylic acid having 5 -
12 C atoms or of an aromatic carboxylic acid having 7 -
15 C atoms, if n = 2 is Cl-c12 alkylene, C,~C;, alken-
ylene xylylene a divalent radical of an aliphatic,
cycloallphatlc arallphatlc_ aromatic or heterocyclic
dicarboxylic acid; dicarbamic acid or phosphorus-contain-
ing acid or a divalent silyl radical, preferably a radical
of an aliphatic dicarboxylic acid having 2 - 36 C atoms,
of a cycloaliphatic or aromatic dicarboxylic acid having
'8 - 14 C atoms or of an aliphatic; cycloaliphatic or .
aromatic dicarbamic acid having 8 - 14 C atoms, if n = 3
. is a trivalent radical of an aliphatic, cycloaliphatic,
aromatic or heterocyclic tricarboxylic acid, of an
aromatic tricarbamic acid or of a phosphorus-containing
acid or a trivalent silyl radical and if n = 4, is a tetra—
valent radical of an aliphatic, cycloaliphatic or
aromatic tetracarboxyllc acid,

Any Cl--C12 alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl, tert.-
butyl, n-hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl,
n-undecyl or n-dodecyl.

C -C18 Alkyl Rl or R, can be, for example, the
groups listed above and, in addition, also, for example,
‘n-tridecyl, n-tetradecyl n-hexadecyl or n—octadecyl

03-C8 Alkenyl Rl can be, for example l-propenyl,
allyl methallyl, 2-butenyl, 2-pentenyl 2-hexenyl, 2-
octenyl or 4-tert.-butyl-2-butenyl.



aronatlc di carbahic acid having 8 - 14 C atons, if n =3 is a trivalent

radi cak_gf an al\ghatic, cycloaliphatic, aromatic or heterocyclic
tricarboxylic acid, of an aromatic tricarbam c acid or of a Eg(q
phosphor us-contai ning acid or a:trivalent %ityl radical and i9,816,723is &
tetra- valent radical of an allphatlc cycloal i phatic or aromatic

tetracarboxylic acid. An al k substltu e, for ex Ie

net hyl, ethyl, n-propyl, &}‘(la’a )Allk qraba.]@ﬁtmop

n-octyl, 2-ethy| hexyl , AnamkyxMR rlanﬁkpgdlaﬁly1phmnm@hyl[err;n
Al kyl [err] ca d%%lé&f , the groups listed above and, in

addi tion, also, for exanp ri‘decyl, n-tetradecyl, n-hexadecyl or

n-oct adecyl. [err] Al kenyd [-él ]kEr&rmyI(R ekappfer exmnpbeoyfcprmy]l.yl
tert. bityl -2 B n%‘ﬁe”tmﬂwf S 68¥nopL, BE b eSErLy acety,
[err]AIkynyI[erﬂanﬁ) tﬁ%K?ﬂQﬁku%m1is[%ﬁP?ClQQEYk?P{ElPYlsespeC|aIIy
phenethyl or in partlcul 6¥{s hengonovd Bérit ﬁé&ﬁé@yléfré]cértek ﬂ@”ﬁbﬁd R,
fornyl, propionyl, égwyl or octanoyl re erab&gﬁace err]

alkenoyl R is edfbciZqy FPXAURARy | & AL V% ehte |§8FX fsgeéﬁ Boxylic
acid, [err] is, 'hmldyasamxnylrcr&mﬂ&ajmethacnylrcaacﬁd smadeic acid,

SR - TR R st SBeel - hbaypeny)-
. propionic aci
As a divalent radical of a dicarboxylic acid; Ry
is, for example, a radical of adipic acid, suberic
acid, sebacic acid, phthalic acid, dibutylmalonic acid,
dibenzylmalonic acid, butyl-(3,5-di-tert.-butyl-i4-
" hydroxybenzyl)-malonic acid or bicycloheptenedicarboxylic
acid. .
' As a trivalent radical of a tricarboxylic acid,
R, is, for example, 2 radical of trimellitic acid or of
nitrilotriacetic acid.

R2 can also be radicals of di- and tri-carboxylic
acids such as are prepared industrially by oligomerisa-
tion of higher unsaturated fatty acids or by a
Diels-Alder addition of acrylic acid onto
linoleic acid, R2 can also be radicals which are
formed by reacting mono-, di- and polyepoxides, for
example bisphenol A diglycidyl ether, butanediol di-
glycidyl ether, tris-glycidyl isocyanurate or 1,3-digly-
cidyl-4 4-dimethyl-hydantoin, with 4-hydroxy-1,2,2,6,6-
pentamethylpiperidine,

As a tetravalent radical of a tetracarboxylic
acid, R2 is, for example, a pyromellitic acid radical.

As a divalent radical of a dicarbamic acid, R,
is, for example, a radical of hexamethylenedicarbamic

a01d or of 2,4-toluylene-dicarbamic acid.
Examples of 2,2,6 6—tetraalky1p1perid1ne light

stabilisers of this category are the following compounds:



proplonlc acid. As a divalent radical of a dicarboxylic acid, R2 is, for C{b'
exanpl & a radeal of adipic acid, suberic acid, sebacic acid, phthalic
aci d, dibutyl mal onic acid, dibenzyl mal onic acid, '

butyl -(3,5-di-tert.-butyl-4- hydroxybenzyl 5-#al onic acid or 0,016,723
bi cycl ohept enedi carboxylic acid. As a trivalent radical of a tricarboxylic

acid, R2 is, for anpl r I of
nitrilotriacetic z rlpl%ZdnﬁcrY ?’SO’C% i %%%%éﬁ&}#i%&%iglﬁé -carboxylic
acids such as aré “frrhstdreRy 2 ,b%,%16g‘6¢&ra@a’chlflphp©rlﬂﬂ-gﬁer -
unsat ur at ed fatt}j‘,‘»)“']ﬁ%éﬁzﬂ)’-@-@ Sxyplales @@%é@ﬁaxﬁé‘cﬁ? ipérﬁ&hﬁeonto

| i nol ei ¢ aci d. n al so be radical 5 hhicg are forne reacting
nono-, di- and pd‘fl/eﬂo'x 4eleert orBekahpReb Bt epYid UF-W@rgiKyc?dél, Egbher,
butanediol di - (ﬁéﬁ?éﬁ@t eﬁidﬁng|yCIdy| I socyanurate or 1, 3-digly-

i dyl -4, 4-di h. 4= hydr o
S;nganethylp:ggﬁnﬁi qg&£é%%i}¥%£ e%tg éﬁf%ﬁTéBP%HY}B%PEEépBBQyI|c acid,
'EQ |sb for exagmﬁﬂ ei*Ethy&#4+sallayldylaﬁyea}2 6§6atdtramemhyngdpeahdmhea
i carbami c aci r am c
acid or of 2,4-t uylene.966§¢%ﬂ§$fbx% % 2E§ ? éeﬂﬁéﬁg%hgxbggggiaikg

2,2,6, 6- tetraalkﬁ3b|§b; R, TE#mt%meth1BbPsrbdlnh#sy&aﬁeéﬁn9 -dietens. -
fol | owi ng C0”poQﬁPEyl-h-ﬁbdfbﬁﬁﬁhgﬁﬁl)-proplonate
9) 1-Benzyl-2,2,6,6-tetramethyl-4-piperidinyl maleate

10) (Di-2,2,6,6-tetramethylpiperidin-4-yl) adipate
11) (Di-2,2,6,6-tetramethylpiperidin-4-yl) sebacate
12) (Di-1,2,3,6-tetramethyl-2, 6-dlethyl—p1per1dln-4-yl)
sebacate
13) (Dl-l-allyl-2;2,6,6-tetramethyl—piperidin—h-yl)
phthalate
14) 1-Propargyl-i4-g-cyanoethyloxy-2,2,6 6-tetramethyl-
piperidine
15) 1-Ace£y1—252,6,6-tetraméthylpiperidin—h-yl acetate
16) Tri~-(2,2,6 6-tetramethylpiperidin-4-yl) trimellitate
17) l—Acryloyi—h—benzyloxny;2;6;G-tetramethylpiperidine
18) Di-(1,2,2,6,6-pentamethylpiperidin-4-yl) dibutyl-
malonate _
19) Di-(1,2,2,6,6-pentamethylpiperidin-4-yl) butyl-(3,5-
di-tert.-butyl-4-hydroxybenzyl)~-malonate
20) Di-(1,2,2,6,6-pentamethylpiperidin-4-yl) dibenzyl-
malonate :
21) Di-(1,2,3,6-tetramethyl-2 6-diethyl-piperidin-4-yl)
dibenzyl-malonate
22) Hexane-1',6!'-bis-(4-carbamoyloxy-1l-n-butyl-2,2,6 6-
tetramethylpiperidine)
23) Toluene-2' 4'-bis-(4-carbamoyloxy-l-n-propyl-2,2,6,6-
tetramethylpiperidine)
24) Dimethyl-bis-(2,2,6,6-tetramethylpiperidin-4-oxy)
silane
25) Phenyl-tris-(2,2,6 6-tetramethylp1per1d1n-4-oxy)
silane
26) Tris-(l-propyl-2,2,6,6- tetramethylplperldlq—h-yl)
phosphite
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0,016,723

thy pl peg Gﬁoﬁ%@g%zﬁéﬁﬁ%%%ﬁpiperidin-h_yl) ‘

gy peyiigll (']}’ 2 @'@%—epér%argéﬁyfpgp&idin-h-yl) phenyl-

|per|d|n
%P&ﬁﬂhﬂﬂ ?nﬂldln 4-yl) sebacate 12)

o B0 AR B B etk e b SRl A ey

@ebmaadte anet hyl pi peridi n-4-yl acetate 16).

s 20 s LS ey d g g e st b,

6- pentanethylmﬁﬁQQQﬁqﬁ4 yl) dibutyl- malonate 19)-

D-(1,2,2,6,6-
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, 6- pent anet hyl

91&}“2*21 4¥§ﬂﬁhmbﬁhy144 dhoky- ﬂLcarbamoyl—plperldlne.

5ﬁ%2¥?5? %ﬁfyl Dnatedﬁ?dﬁ%?eféﬁ§u a’ III)

D-(1,2,3,6-tetramethyl -2, 6-di et hyl -pi peridin-4-yl) dibenzyl-mal onate 22)

Hexane-l',6t-bis-(4-carbannylax&1

-n-HﬁH%I-ZRZ,%EF-

|
L&, (II1)

3 -
in which n is the number 1l or 2 R is as defined under
formula I, Rl is as defined under a), R3 is hydrogen,
Cl-C12 alkyl C5—C7 cycloalkyl, C7-08 aralkyl, 02'018
alkanoyl, 03-C5 alkenoyl or benzoyl and Rh’ ifn=1, is
hydrogen, 01-018 alkyl, C5-C7 cycloalkyl, Co-Cgq alkenyl,
which is unsubstituted or substituted by a cyano,
carbonyl or carbamide group; glycidyl or a group of the
formula -CHZ-CH(OH) -Z or of the formula -CONH-Z, in
which Z is hydrogen, methyl or phenyl; and if n-2 is
02-012 alkylene, 06-(312 arylene, xylylene, ‘a
-CHZ-.CH(OH)-CH2 group or a group
-CHZ-CH(OH)-CH2-0~X-O-CH2-CH(OH)—CHZ-,in which X is C,-
C10 alkylene, C6—C15 arylene or C6'012 cycloalkylene, or,
with the proviso that R3 is not alkanoyl, alkenoyl or
benzoyl, RA can also be a divalent radical of an aliphatic,
cycloaliphatic or aromatic dicarboxylic acid or dicarbamic
acid or the group -CO-, or R3 and R, together, if n =1,
can be the imide radical of an aliphatic, cycloaliphatic
or aromatic 1,2- or 1,3-dicarboxylic acid.

Any C,-Cig alkyl substituents are as already



tetranethylplperldlne) 23) Tol uene- 2t

, 41- bﬁsA(4 carbaﬁnyloxy ‘1-n-propyl -2, 2,6, 6- tetranethyl pi peridine) 24)
Di nmet hyl -bis-(2,2,6, 6- tetranethylplperldln 4- oxy) silane 25)

Phenyl -tris-(2,2,6 ,6-tetranethyl pi peridi n-4-oxy) silane. 266
Tris-(I-propyl-2.2,6,6- tetranethylplperydln 4-yl) phosphat 0,016,523 |
0, 016, 723 27) Trls (I propyl - , 6, 6-tetranet hylpi peridin-4-yl) phosphate
28) Bis-(1, 2, %% @ﬁ&%g hyIp|per|d|n 4-yl ) phenyl - phosphonat e 29)
(D- 1,2,2,6, i péfidin-4-yl) sebacate 30) (Di-1-benzyl-2 2,6,
6- tetranethylplperldlnAny $-Cebayalealkyl(Bubstishepts2are espe01a11y

, 2,6, 6-tetraneg &Q%ld'n 4-yl) sebacate 31a)
2 2, 6, 6-Tetranet hyl

droxxr4 carbanDyI pi peridine. b) Li ght
stabilisers of the f or byt 23kyd Ry 1s e8pe01a11Y[@hﬁpethyl or dp )
[err] [err] afti@u}@rnbéﬁz e nunber 1 or 2, Ris as defined under

cyol o8l kyl R[le'rf] o ol kgreL fﬂ? BB 3, OO Rach S b, )

R4, if n =1, butywﬁlpgectaﬁeyll delikghno@d-, Chexpdecahiboyll, oreoicitatidoamy |
~oyl, but preferably acetyl, and 03—05 alkenoyl R3 is
especially acryloyl :

As C2-C8 alkenyl whlch is unsubstituted or sub-

- stituted by a cyano, carbonyl or carbamide group, Rh is,
for example, l-propenyl, allyl, methallyl, 2-butenyl, 2-
pentenyl, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl, 1-
methyl-2-cyano-2-methoxycarbonyl-vinyl or 2,2-diacetyl-
aminovinyl.

Any 02-012 alkylene substituents are, for example,
ethylene, propylene, 2,2-dimethylpropylene, tetramethyl-
ene, 'hexamethylene, octamethylene, decamethylene or do-
decamethylene.

Any 06'C15 arylene substituents are, for example,
o-, m~ Or p-phenylene 1 h—naphthylene or 4 4'-dipheny-=
lene.

C6'C12 Cycloalkylene X is especially cyclo-~
hexylene.,

Examples of 2,2,6,6~tetraalkylpiperidine light

' stabilisers of ‘this category are the following compounds:
32) N, N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-hexa-
methylene-1,6-diamine :
33) N, N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-hexa-
methylene-l,6~-diacetamide
34) 1-Acetyl-4-(N-cyclohexylacetamido)-2,2,6,6-tetra-
methylpiperidine _

35) 4-Benzylamino-2,2,6,6-tetramethylpiperidine

36) N, N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-N N'-
dibutyl-adipamide

37) N,6N'-Bis-(2,2,6,6-tetramethylpiperidin-4-yl)-N 6N'-
dicyclohexyl-(2-hydroxypropylene)



whi‘ch i3 unsubstituted or substituted by a cyano, carbonyl or carbam de

group, ‘glyci dyl W/ a group of the formula -[err] - (OH)-Z or of the formula
-CONH-Z, in which Z is hydrogen, nmethyl or phenyl; and if n=2 is C2--Cl2
al kyl ene, C6-Cl2 arylene, xylylene, a -CH2-CH(OH)-CH2 group or a group.

- CH2- CH( OH) - CH2- 0- X- 0- CH2- CH(OH) -[err] i nwhich X is C2- [err] g I@iéen;az:gﬁ C15
aryl ene or C6-Cl12 cycl oal kyl ene, or,-wiTh’the proviso that R3 s not

al kanoyl , al kengyl, or- benzoyl-, R4 can also be a divalent radical of an

al i phati c, cychﬁg)[ﬂNﬂN(rﬁﬁszﬁ%uﬁu6cﬁtﬁQ%W%@&?h?bpapenldlnd#eﬁlbap+c aci d

or the group - OleerﬂéHdﬂamlnetogether iIf-n =1, can be the imde

radi cal of ana (t}Jh cloaldpodt}atlc or aromatlc 1,2- or

1, 3-di car boxyl | %Arﬁ;}/ Kyte ste®etdents are as al ready

0,016,723 -7- deflned under a) Any [err] cycl oal kyl substituents are
especi al |y cycl ohexyl . _ G¥ m%bespe0|ally phenet hyl or in
particul ar benzyl. C2-Cl18 "ANANO r exanpl e, propionyl, butyryl,

oct anoyl, dodecanoyl, ) .\,-m .u. At ecErt ORY+-CE H-t—-(p)referabl y

acetyl, and [err] al kenoyl K3 -~oeC|aILyZacronyI rr] al kenyl

whi ch is unsubstituted or sgb\stituted by a cyano, carbo or carbam de
group, [err] is 033 CH3

R TR RN ¢-£ =)

41) 4-(3-Methyl-4-hydroxy-5-tert,-butyl-benzoic acid
amido)-2,2,6,6-tetramethylpiperidine

42) L-Methacrylamido-1,2,2 6,6-pentamethylpip eridine
43) Methyl a-cyano--methyl-g-[N-(2,2,6 6-tetramethyl-
piperidin-4-yl)]-amino-acrylate.

c) Light stabilisers of the formula. (IV)

"RCH

2 B A
TNL2
S D D

_ -n

in which n is the number 1 or 2, R is as defined under

formula (I), Ry 'is as defined under a) and R5 ifn=1

is CZ"CS alkylene or hydroxyalkylene or C,~C,, acyloxy-

alkylene and, if n = 2, is the group (- CH2)2C(CL-I2 )2.
C2-C8 Alkylene or hydroxyalkylene R5 is, for

?



for exanple 1-propenyl, allyl, methallyl, 2-butenyl, 2- pentenyl,

2-hexenyl , 2-octenyl, 2, 2-dicyanovinyl, 1- _ @
nmet hyl - 2- cyano- 2- met hoxycar bonyl -vi nyl or 2, 2-diacetyl- am novinyl. Any
C2-C12 al kyl ene substituents are, for exarrpl e, ethylene, propylene,

2, 2-di et hyl propyl ene, tetranethyl- ene,_,hexanethyl ene, oct IﬁﬂBe

decanet hyl ene or do-. decanet hyI ene. Any %6'C15 aryl ene subst |’t uerrts ar e,

for exanpl e, m_.0r en thyI ené or 4 4 di.phe Iene
C6- C12 Cycl oal l%?ﬁaé‘}PéLe)e ety e@ T 2k %ﬁ‘r? v ksEr ryle
2,2,6,6- tetraaldtylaﬂqﬁryhmydmymﬁbﬂpn@pﬁlemeth| s cat egory are the

fgl ![g}[mr Q?mfﬁg}ogrggfl di n-4 -é\l N%&foﬁ%%ene 1}_‘36 drair‘r?rr'lee§§]}lp?§1e 2-

N - Bis-(2, 2, 6, ehdr2naaefepmethal rPzopylenexa- net hyl ene- 1, 6- di acet ani de
34) 1- Acetyl 4- (N-cycl sl 8,6, 25—1&1ﬁ'-ag3.hyé1pi@enmm diigdt di ne

%5?\1 4B:3§ngl g ir%”aerqr:.et hﬁt pl p%& rrlc\yiN eg’%dl.thw:.n(ﬁ pa omp(?unéiﬂ

NN N-Bis-(2, 2, &lﬁ}taﬁm&)&plmelwdtmﬁaméﬁhmm 5-dloxa5p1ro[5 5 Jun-

di cycl ohexyl - (é{% é)xypropyl ene - 0, 016, 723 38)
, N -Bis-(2, 2, etrarrethlplperldln4yl)
_ 45) 9-Aza-8, ,10 lO-tetramethyl-B-ethyl-J. 5~dioxaspiro-

[5.5]decane

46) 8-Aza-2,7,7,8,9,9-hexamethyl-1,L4-dioxaspiro[4,5]-
decane '
47) 9-Aza-3-hydroxymethyl-3-ethyl-8,8,9,10,10-penta-
methyl-1l,5-dioxaspiro[5.5Jundecane

48) 9-Aza-3-ethyl-3-acetoxymethyl-J-acetyl-8, 8 ,10,10-
tetramethyl-1,5~dioxaspiro{5.5]undecane

49) 2,2,6,6-Tetramethylpiperidine-4-spiro~21-(1',63'-
dioxan)-5'-spiro-5"-(1% 3"-dioxan)-2"-spiro-4"t-(2"!
2nt 6nt g"i.tetramethylpiperidine), |

d) Light stabilisers of the formulae (VA), (VB) and
(ve)
-
(va)
T
-1
T
RCH2 CH3 R i1
. o—=C - T3
- (VB)
RCH CH :



xyl yl ehe-di ami ne 39) The conpound of the forrmula 3 N [err]
3 \3 3 \3C[err] [err] [err] [err] 3 3 (sic) 41) <§::)
4- (3- Met hyl - 4- hydroxy-5-tert.-butyl-benzoic acid am do)-2,2,6 -

, 6-tetranet hyl pi peri di ne 42) :
4-thhacry|anido-l,2,2,6,6-pentanethy|giEeridine 43) N@thyé

a-cyano-B-nethyl -B-[N-(2,2,6, 6-tetr& V1 - _ ,016,723

pi peridin-4-yl)]-am-no-acrylate. c) Lig@t stabilisers of the
formula.(1V) [err] [errRCH (CH [erR] 2 F1 3 nin whichnis
the nunber 1 or 2, Ris aS ' ndep—feCnmel @ _(1),[err]isas defined
under a) and R5, if.n 1, | IeneLor h.droxngkﬁylene or [err]
acyl oxy- al kyl ene and, [ group [err] C2-'C&’Al kyl ene or

hydr oxyal kyl ene R5 is, for C——NH 0,016, 723 exanpl e,
et hyl ene, 1-nethyl-et hYREHE, prw‘jl ene, g-ethyl-propyl ene
. _ N 0o .

in'which n is the number 1 or 2, R is as defined under
formula (I), R; is as defined under a), Ry is hydrogen,
Cl—C12 alkyl, allyl, benzyl, glyc;dyl or CZ-C6 alkoxy-
alkyl and R7, if n=1, is hydrogen, Cl'clz alkyl, C3-C5
alkenyl, C7-C9 aralkyl, Qs-C7 cycloalkyl, CZ'CA hydroxy-
alkyl, C2-c6 alkoxyalkyl, 06—0lO aryl, glycidyl or a
group of the formula -(CHz)m-COO-Q or of the formula
-(CH,) -0-C0-Q, in which m is 1 or 2 and Q is C;-Cig

- alkyl.or phenyl, and if n = 2 is C2~C12 alkylene, Cg-
C12 arylene, Ch-Clz.alkenylene, a group
-CHé—CH(OH)-CHZ-O-X—O-CHZ-CH(OH)-CHZ-; in which X is
Cz;clo alkylene, 06-015 arylene or C6-C12 cycloalkylene,
or a group ACHZCH(OZ')CHZ-(OCHZ—CH(OZ')CH2)2-, in which
2! is hydrogen, C1‘¢18 alkyl, allyl, benzyl, C,-Cy, -
alkenoyl or benzoyl, and Tl and T, independently of one
another are hydrogen, Cl'cls alkyl or C6-C10 aryl which
is unsubstituted or substituted by halogen or C1-Cy
alkyl, or C7-09 aralkyl, or Tl and T2 together with the
C atom which bonds them form C5-C7 cycloalkyl, pyrrolid-
inyl or piperidinyl, which are unsubstituted or substitu-
ted by C,-C, 2alkyl. ' .

Any C,-C,, alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl, tert.-
butyl, n~hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl,
n-undecyl or n-dodecyl.

Any 01-018 alkyl substituents can be, for example,
the groups listed above and, in addition, also, for
example, n~tridecyl, n-tetradecyl, n-hexadecyl or n-octa-
decyl.

Any C,~Cg alkoxyalkyl substituents are, for
example, methoxymethyl, ethoxymethyl, propoxymethyl,



or'é-ethyl-z-hydroxynethylpropylene. C4- C22 Acyl oxyal kylene R is, for _
exanpl &._/2- et hy\a2- acet oxynet hyl - propyl ene. Exanpl e®,616,723
2,2,6,6-tetraal kyl piperidine I'ight stabilisers of this category are the
foll ow ng conpounds: 44) 9-Aza-8 , 8, 10, '
'10-tetranet hyl - 1, 5- di oxaspi ro[ 5. 5] un- <dédarre 45) . '
9- Aza- 8, 8, 10, 10-tetranet hyl - 3-et hyl - 1, 5- di oxaspiro- [5.5] decane 46)
8- Aza- 2, 7, 7, 8, oterkexhrscrymethylyi etdnxyieiiy lb3-etthawamragyl, n-butoxy-
9- Aza- 3- hydr oxy gehiy! - $=2thiu® ox§ethyll0 ismt:&rethyl or propoxypropyl.
nethyl-1,5-dioxasp?rd[5.5] ndig ﬁ§.48y T =y e PTOPOXyPropy
9-Aza-3-ethy|-3-acetoxyﬁgrbg s ié%%@y 8,18 1 fomp-example, l-propenyl,
tetranet hyl -1, 5aﬂll§r&qsnﬂemghil!§']1qndzefbmﬁ. i) or 32-pentenyl. '
2,2,6,6-Tetranet hyl pi pep disne4: spi. 1504 '—g%', . .
di oxan) - 5' - spi ro-5"- (1" ,E:T %FA%?;[%’;J‘Z@’S r & T2 p3p espepially. phen-
6"' -tetranet hyl pthydi ormén particulari diﬁnwb,biaﬂdsél’gi-@f GY@-Cﬁ@lkmla&ﬂVA) :
g VgiGaggB(VC) [of rhnkier] (8" ehd ) ledgitHe with "dhe C-dfbm which bonds
’ ' them) are in particular cyclohexyl. _
' C2-04 Hydroxyalkyl R7 is, for example, 2-hydroxy-
ethyl, 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.
' . C6-(‘,'1O Ar.yl R7, T, and T, are especially phenyl or
- or B-naphthyl, which are unsubstituted or substituted
by halogen or Cl-Ch alkyl.

CZ-C12 Alkylene R7 is, for example, ethylene,
propylene, 2,2-dimethylpropylene, tetramethylene, hexa-
methylene, octamethylene, decamethylene or dodecamethy-
lene,

CA-C12 Alkenylene R7 is especially 2-butenylene,
2-pentenylene or 3-hexenylene,

Cg=Cqo Arylene R, is, fqr-example; 0-, m= Or p-

phenylene, 1, 4-naphthylene or 4, 64'-diphenylene.

,CZ'CIZ Alkanoyl Z' is, for example, propionyl,
butyryl, octanoyl or dodecanoyl but preferably acetyl.

C>-Cyq Alkylene, Cg=Cy5 arylene or Cg-C1o cyclo-
alkylene X is-as defined under b).

Exemples of.2,2,6,6~tetraglkylpiperidine light
stabilisers of Ehis category are the following compounds:
50) 3-Benzyl-l,3,8-triaza-7,7,9,9-tetramethylspiro[4.5]-
decane-2 4-dione , )

51) 3-n-Octyl-l1,3,8-triaza-7,7,9,9-tetramethylspiro[4.5]-
decane-2,4~dione

52) 3-Allyl-1,3,8-triaza-1,7,7,9,9-pentamethylspiro[4.5]-"
decane-2,4-dione : .

53) 3-Glycidyl-1,3,8-triaza-7,7,8,9,9-pentamethylspiro-
[4.5]decane-2, 4-dione . '

53a) 2-iso-Propyl-7,7,9,9-tetramethyl-l-oxa-3,68-diaza-b-
oxo-spiro[4.5]decane



[err] [err] [err] [err] [err] in which nis the nunber 1 or 2, Ris as
defi ned~dnder fowail a (1),[err]isas defined under a), R6 ISD[QHLBOZBBI [err
al kyl, allyl, benzyl, glycidyl or C2-C6 al koxy- al kyl and[err]rf n=l, is
hydrogen. [err] al kyl, [err] alkenyl, C7-C9 aralkyl, [err] cycloal kyI,
C2-CA hydroxy- al kyl, C2-C6 al koxyal kyl ,34err] aryl, glycidyl or a group
of the formula -(CH2)m COO-Q or of the fornula - (CHZ)mO CI) Q in which m

00y 5 ST SR U g o fr S elal B

In which X1s [eﬁpr:]ro nq err] aryI ene or [err] cycl oal kyl ene, or a
group - CHZCH(OZ r °le
noy1 ’or 1i)en zoyl , ]‘Z&' f%?‘?‘}y»g 8;9&2;_[ 5'&!)-

al kyl, allyl, ben

|ndependently oﬁpd%é’[éh% 3&']‘% hydrogen, [err] alkyl or C6-Cl0 aryl
which is unsubstﬁacv)t & Burt yulTs (7 191100k Sy drad 9T T oskel= £48 8 Kb - BL ok SLT ]
aral kyl, or T any ‘[(2?[[ &1er W th' the C atom which bonds them form -C7
cycl oal kyI pyrr ﬁ ocr i perr di nyl, which are unsubstituted or
substitu- ted bp dilve ctimpdundsnyof ethé fcall«yvlrizsglbxﬂi'ﬂhﬂarﬁcﬂlawei.ng dfsic)
exanpl e, nethyl riditlae - pPropyl, n-butyl, sec.-butyl, tert.- butyl,

n- hexyl, n- octyl 2-et hyl -hexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl .
Any [err] alkyl substituents can be, for exanple,



t he groups listed above and, in addition, also, for exanple, n-tridecyl,

n-tetradecyl, nwhexadecyl or n-octa- decyl. Any [err] al kpyeé k23

substituents are, for exanple, nethoxynethyl, ethoxynmethyl, propoxynethyl

0,016,723 - 11 - tert.-butoxynethyl, ethoxyethyl, ethoxypropyl, n-butoxy-

ethyl, tert.-butoxyethyl, isopropoxyethyd or propoxypropyl. [err] Al kenyl

[err]isfor exanple, -1-propenyl, 5 allyl, nethallyl, 2-butenyl or '

2-pentenyl. [err] Aralkyl [err] are especially phen- ethyl or in

particul ar benzyl, and .C5-C7 cycloal kyl [err] [err] [err] t oget her

wi th the C atom which bopgs them) are in particular cyclohexyl. C-C4 .

Hydr oxyal kyl R7 is,,&pr%@xanpkg, 2-hydroxy- ethyl, 2-hydroxypropyl,

2- hydr oxybutyl or 4zhydrpxybegyl. [err] Acyl [err] and[err]areespecially

phenyl or a- or B-n ich are unsubstituted or substituted by

hal ogen or Cl1-C4 al ky Cl2 Al kylene R7 is, for exanple, ethylene,

propyl ene, 2, 2-di net P\l epe, tetranethyl ene. hexa- nethyl ene,

oct armet hyl ene, decamet nyl enexdr dodecanethy- |ene. C4-Cl2 Al kenylene R7 is

especi al Iy 2-buteny? p&htenyl éne or 3-hexenyl ene. C6-C12
2

Aryl ene[err]is for exa , O- m or p- D
; : =
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phényl ene, 1, 4-napht hyl ene or 4, 4'-di phenyl ene. C2-Cl12 Al kanoyl Z'is, for
exanpl &,/ propi onyl, butyryl, octanoyl or dodecanoyl but Fwégdiém% zacetyh(%?}
[err] Al kylene, C6-C 15 arylene or C6-Cl2 cyclo- al kyl ene 1S as define
under b). Exanples of .2,26,6-tetraal kyl pi peridine light stabilisers of

this category are the -follomnng conmpounds: 50)

3-Benzyl -1, 3,8-triaza-7,7,9, 9- tetranerh} spiro[ 4. 5] - decane-2, 4-di one 51)
3-n-Cctyl - 1 3,8-triaza-7,7,9,9-tetranet hyl spiro[ 4. 51- decane-2 , 4-di one 52)
3-Allyl-1,3,8-te}aza-1 Tight, stabhl hseraybspthe| £osulde {¥TS- 2, 4- di one 53)

3- (HyC|dyI 1,3,8-triaza-7 ,7,,8,9, 9-pentanmethyl spiro- [4. 5]decane 2

, 4-di one 53a) 2-iso-Propyl-7,7,9, 9- ra hy™N\{ - oxa- 3, 8-di aza- 4-

oxo- spiro[4 5] decane 0,016, 723/ 12 - 3b) 2-\8utyl-7 ,7,9

,9-tetranethy| 1-oxa-3 , 8-di aza- o[ 4. 5]decane 53c)

2-1sopropyl-7,7, 9, 9- tetranethy - 1- ox &, di azaj 3- oxo- splrogﬁza]decane
53d) 2-Butyl - 7 7 9,,9-tetranet hyl- 1- ox - di azp- 3- oxo- spir 5] decane

or the conpounds of the follown '

4 Bj.o
in which n is the number 1 or 2 and Rg is a group of =
formula

- CHR
—y—(A) | ¥—R,

CH CH, R

3 2

in which R is as defined under formula (I), R, 1s as
defined under a), Y is -0- or ~NR,,-, A is C,-Cg alkyle: .
or '(CHZ)B"O- and P is the numbers 0 or 1, R9 is the
groups Rg, MR qR,,, -ORy5, -NHCH,0R;5 or jN(CHéOR13)2
.and Ryy, if n = 1, is the groups Rg or Ry, and if n = 2,
is the group -Y-B-Y- 6 in whichB is C o=Cg alkylene whici
can be interrupted by -N(th)— and Rll is Cy~Cy, alkyl.
cyclohexyl, benzyl or C1‘Ca hydroxyalkyl or a group oI
the formula

R12 is Cl'clz alkyl, 'cyclohexyl benzyl or 01"04 hydrcx:--
alkyl, R13 is hydrogen, Cl-c12 alkyl or phenyl and R

is hydrogen Cl-C12 alkyl, cyclohexyl, benzyl or phef

or Rll and RlZ together are Ch-C5 alkylene or oxaalky_

or Rll and R12 are each a group of the formula



¥

0, 016,723 -13- ) Clerr] o 0,016,723 -14- e). ht

st abi M-ders of “He formul a (M) (M) Nin whichnis the Quﬂ% 5723 or 2,aRd
R8 is a group of fornmula [err] [err] in which Ris as defined under forﬁégy
(l),[err]is.as defined under a), Yis -0- or -NR11-, Ais C2-C6 al kyler
-(CH2)3-0- and P is the nunbers 0 or _1, §R9 |s t he groups [err]

[err] or -N(ferr] 2' and[err] |fn— 1, is the groups [err] , and
if n=21is the group -Y-B g?, in ich Bis C2-C6 al kyl ene which can be
interrupted by -N(R14)-, is,CG%§l2 al {ﬁ cycl ohexyl, benzyl or [err]

- hydroxyal kyl or a group of the [eq ?Err] [err] -

o

o Sm
C4H9.—'N
CH CH3
G I O

Any C;-Cq, alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl, tert.-
butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl,
n-undecyl or n-dodecyl, -

Any C,-C, hydroxyalkyl substituents are, for
example, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,
2~hydroxybutyl or h-hydroxybutyl

02-06 Alkylene A is, for example " ethylene,
propylene 2 Z—dlmethylpropylene tetramethylene or hexa-
.methylene,

04-C5 Alkylene or oxaalkylene formed by Rll and
Rlz together is, for example, tetramethylene, penta-
methylene or 35oxa-pentamethy1ene.

Examples of 2,2,6,6-tetraalkylpiperidine light
stabilisergs of this category are the compounds of the
fellowing formulae:

57)




[efr] [err] 12is 1-Cl12 alkyl, cyclohexyl, benzyl or [err] hydroxy- alkyl,
R13 i s\aydrogen\derr] alkyl or phenyl and Rl is hydr.ogero, Qx6 723 al kyl,
cycl ohexyl, benzyl or phenyl or[err]and R12 together are [err] al kyl en F
oxaal kyl en or R11 and R12 are each a group of the fornula 0,016, 72 5
- [err] [err] 3 Any [err] alkyl substityents are, for exanple, methyl,
ethyl, n-propyl, n-butyl, sec.-butyl, tert.- butyl, n-hexyl, n-octyl,

2- et hyl hexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. Any [err]

hydr oxyal kyl substituents are, for exanple, 2-hydroxyethyl,

2- hydr oxypropyl, 3-hydroxypropyl, 2-hydroxybutyl or-4-hydroxybutyl. [err]
Al kyl ene Ais, for exanple, ethylene, propylene, 2,2-dinethylpropylene,
tetramet hyl ene or hexa- nethylene. [err] /MM@Gﬁﬁg)ﬂr oxaal kyl ene formed by
R11 and R12 together is,_for exanple, tetrapethyfefie, penta- nethylene or
3- oxa- pent amet h§8eéne. 2,2,6, gFixtraal kylggperidgge |ight

stabilisers of this categor he conﬂ?f:y$ of the fO\l ng formul ae:
CH N

. ;’; ¥ ] 25
:i
CEy  CH, 275 €285 CE, CH
3
59)
CH CE,
CHZ—CHZ NE
! 7\
CH;  CHg
CH CE /K CH CE.
O
BN B_~CH_~0- =_~CE éﬁ
2 V2 YN 2
N
B O3 s T
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49 -Gf) Light stabilisers of the formula (VIl) [err] 3 Terr]
0,016,#23 -19- N/ which n is the number 1 or 2, Ris |n$% under
formula (1) and R20, if n =1, is C4-Cl18 al kyl, C7-Cl12 argl’ﬁéﬁ Re gr
-COR15 or [err] alkyl substituted by -CN, COOR16 -OH or -OCORL17 in wiTh
R15 is [err] alkyl, C2-C4 al kenyl or phenyl, R16 is [err] alkyl and R17
is [err] alkyl, [e[r] al kenyl , cyclohel@l- benzyl or [err] aryl, or, if n~
=2, R4 is Cnﬁg al kyl ene, but - 2- en- 1, 4-yl ene, xyl yl ene, the group

(CH2)2 00( er (CH2) 2- or the group [err] , in which
R18 is [err] alkylene, phenylene or cycl ohexyl ene and R is [err]
al kyl ene, xylylene or cyclohexylene. Any C -Cl2 al kyl _substituents are,
for exanple, nethyl, ef{hyl, n-propyl, n-butyl, sec.-butyl, tert -butyl,
n-hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, ecngHB- uhdecyl or n-dodecyl .
Any C -C18 al kyl substituents can be, fo t he} groups |isted above
and, in addition, also} for exFl Ari n-tetfadecyl, n-hexadecyl
or n-octa- decyl. Any €2-Cl10 Vléﬁflg\ for ekanpl e,
Yy : ;T CH3 CH3
c N)\ N /Km'(ca —
1778 2’3
CH
CH5
CHE N CH
53 5 3
— -2
CH CHZOH-
63) - CHsa/ " 3
| CI-I3- CH3
N-C
| 4Hg
N/\ N
CH CH CH
_ 3 %3 O R 3_cH,
P 7
.HO-CHZCHZ-N -_ Il*l N 1;1-— N—CHZCHZ-OH
P c,H C,H
CH3 CH3 479 479 CH3 CH3_
£) Light stabilisers of the formula (VII)
R CH CH,R ]
(vii)
N R20 -
| CHs  CER




thylene propyl ene, 2,2-di methyl propyl ene, tetranethylene, hexamethylene
oct amdt hyl ene dLJdecanetherne [err] A kyl R14 is, for exanple, n-buty
sec.- butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethyl-hexyl 9,018,723
dinethyl-2-tert.-buty|ethy|, n- nonyl, n-decyl, n-dodecyl, n-tridecyl,
n-tetradecyl, n-hexadecyl or n-.octadecyl, As [err] al kyl substituted by

-CN, R14 is, for exanple cyanonethyr Bflt%/éhoethyl 3-cyano- n- propyl or 4-

oY opyl ene. { et HEUESRaRe Lo R LMo L 65 SrethADiS SRR Hm%
r e or
godg)c/arret hyl ené‘or[naﬂ.la] (IAralnldyR 4:1:& newe‘lc dld )C talty oy
hyl - b |
S N Y 4 %S’ré*% a1 Gastimid oré%#ﬂ?%uny%é i)

Al kenyl R is, for exa Ie t he ro Ilsted for alkenyl R15 and, in
addi ti on, al so~CNar =&¥ f@' Ld)gﬁwax@,\nyl 2- octenyl or 2-decenyl .

C6- C10 Aryl R1Y I I b tituted

substi tu'[ gd [ anLS ];(aagr% ((e'gl_?’ueny ]‘iwamlhaf S I ER/‘F Pﬁ%ﬁr ropyl,
n-butyl or ter kel @Incﬂ f&t (1 Iaf_lky:percﬁu OI i ght
stabilisers of aﬁr’j%’lt hebefncﬁ 19"8:093 Lg}ds;l oAi)' ¢§ rL.B'(Z’ 2,6

, 6- tetranethylﬁlperl Pno
14 is 04—012 alkylene, but-2-en-1 h-ylene,xylylene the

"group ~(CHZ)Z-OOC-Rls-COO-(CH2)2- or the group
-CHZ-OOC--ng-COO-CH2 , in which Rl8 is C2-C10 alkyleng,
phenylene or cyclohexylene and ng is CZ'Clo alkylene,
Xylylene or cyclohexylene.

Any Cy-C,, alkyl substituents are, for example,
methyl, ethyl, n-propyl, n-butyl, sec.-butyl, tert.-butyl,
n-hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl, n-
undeéyl or n-dodecyl.

Any C,-C,g alkyl substituents can be, for example,
the groups listed above and, in addition, also, for

‘ example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octa-
decyl. .

Any C,-C,, alkylene groups are, for example,
ethylene, propylene, 2,2-dimethylpropylene, tetramethylene,
hexamethylene, octamethylene or decamethylene,

| CA‘Cla Alkyl Ry, is; for example, n-butyl, sec.-
butyl, tert.-butyl, n-hexyl, n-octyl, 2-ethyl-hexyl, 1,1~
dimethyl-2-tert,-butylethyl, n-nonyl, n-decyl, n-dodecyl; -
n-tridecyl, n—tetradecyl; n-hexadecyl or n-octadecyl, |

As C,-C, alkyl substituted by -CN, R;, is, for
example, cyanomethyl, cyancethyl, 3-cyano-n-propyl or L~
cyano-n-butyl. '

C,-Cqy, Alkylene Ry is, for example, 2,2-dimethyl-
propylene, tetramethylene, hexamethylene, octamethylene,
decamethylene or dodecamethylene,

Co=Cqs Aralkyl Rig is especially phenethyl or p-
methyl-benzyl or in particular benzyl.

C,-C;, Alkenyl Ryg is, for example, vinyl, 1-



'.sbbaodte 65) n-Cctyl a-(2 ,2 , 6,6-tetranethy|-pipe}idino) acetate 66)

1,4-Ris-(2,2,606-tetranethyl pi peridino)-2-butene. g) Light_stahi |sers
the formula (VII1) RCE CH R [err] [err] % lg@%%i

(M11) 2 21 in which Dis -N(R2.)- or -0-, Eis [err] alkylene, the group
-[err] O, in whlch[err]lshydrogea met hyl or phenyl,  the group
-(CH2) 3-NH or a S|ngle bond, R is Ty pogen or nethyl,[err]isas defined

under a), R21lis: rr ydrogen , [err] alkyl,
[err] cyclcmﬂES@P Cf§ gY% VFLh%ggﬁ%e?%y gﬁ%sﬁyﬁ *aryl the group -[err]
,in mhlch[e¥r]|sas des+-teg AhhenylaR 7omp,oforhsxampﬁﬁlatP@rEFOR@HZ CH3
or a group o 0] I 0] er RJerr] RL
‘in which Gc %i%@ §2£ g?ﬁ{?@%eﬁ Cl% r Gggggncoawéb[ o OUL ]
- E- CO- NH CH2- eraEple pngrpsyil, Zahﬁyenyabs?rpaéﬁmla% %@@C@M
6'010 Aryl Rl7 is, for example, phenyl whlch is
unsubstituted or substltuted in the o-p051tion or p-
position by methyl ethyl isopropyl, n-butyl or tert.-
’ ’ J

butyl.
Examples of 2,2,6,6-tetraalkylpiperidine light

stabilisers of thls category are the. following compounds-

64) Bls-[B-(2,2,6,6-tetramethylp1per1d1no)—ethyl]
sebacate _

65) n-Octyl a-(2,2,6,6-tetramethyl-piperidino)-acetate
66) 1,4—Bis-(2,2;6,6-tetramethylpiperidino)-2-butene.
g) Light stabilisers of the formula (VIII)

RCHZ\/CH R

3/
- . BB CONH—CH = VIII
R,-N _ E~CO-NH-CH, 0321 ( )

/\CH

RCH2 3

in which D is -N(Ra2)or -0-, E is C,-C3 alkylene, the
group -CHZ-CHGQ%O"A - in which Ryzis hydrogen, methyl or
phenyl, the group '(CHZ) -NH- or a single bond, R is
hydrogen or methyl, R is as defined under a) Rzlls

. hydrogen or Cl-C18 alkyl and Rgols hydrogen, Cl-c18 alkyl,
C5—C7 cycloalkyl, C7—C12 aralkyl, cyanoethyl, CG'Clo aryl
the group —CHZ—CH(R 23)-0H in which R23 is as defined above,
a group of the formula

RCH, CH /R

Rl-N

RCH2 CH3

or a group of the formula



.methyl', ethyl, n-propyl, n-butyl, sec. -butyI tert.-butyl, n-hexyl,
n-octyls 2-ethyw—rhexyl, n-ronyl, n-decyl, n- undecyl , h-dodecyl,
n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl. Anyocalgliggral
substituents are, for exanple, phenethyl or especially benzyl.’C T8 Al kenyl
R1 can be, for exanple, 1-propenyl, alli met hal |yl , 2-butenyl,
2-pentenyl, 2-hexenyl, 2- octenyl or—42ftert.-butyl-2-butenyl. [err] Al kynyl

Rl is preferably propargyl. Cl- C8 Al kanoyl Rl is, for exanple,
fornyl, propionyl, butyr- yI,or'ocGaN¢ﬂ:CQnHH1¢%£e®aQuy acetyl, and
[err]al kenoyl [err]especially acryl gWi. &prr] Cycl oal kyl[erf]is
especially cyclohexyl. [err] Ar er S especially phenyl or a- or
B- napht hyl , which are unsubstuj ted or Mﬁﬁ%ltUted by hal ogen or Cl-C4
al kyl . [err] Al kylene E |s met hyl ene, et hyl ene or
propyl ene. [err] Al kylene Glﬁﬁﬂjor gxada) HoRet hyl ene, propyl ene

-2, 2-di met hyl propyl ene, tetranethyl eng or hexa- nethylene and [err] arylene
Gis o-; m or p-phenylene, 144-naphtByl ene or 4, 4'-di phenyl ene. Exanpl es

of 2,26 0 tetraaiylpigerkd! 0g £L98% 81aRhLhichs 8L ) S3HSHYY ¥ B LN

N-Hydroxynethyisha group, sE+e0rHHeCHy-ORi&ar di n-4- yl -urea 68) -

N-Met hoxymet hyl - N * -2, gn6 06 éet raTREAYEALRRY tHATY afle URF example,
methyl ethyl n-propyl, npbutyl, sec,-butyl, tert.-butyl,
n-hexyl, n-octyl, 2-ethyl-hexyl, n-nonyl, n-decyl, n-
undecyl' n-dodecyl, n~tridecyl, n-tetradecyl; n-hexadecyl
or n-octadecyl |

Any C7-C12 aralkyl substltuents are, for example,

 phenethyl or especially benzyl.

_ C3-C8 Alkenyl R1 can be for example l-propenyl

. allyl, methallyl, 2~butenyl, 2—pentenyl 2-hexenyl 2-
octenyl or 4-~tert,.-butyl-2-butenyl.

03-C8 Alkynyl Rl is preferably propargyl. Cl-
Cq Alkanoyl Rl is, for example, formyl, propionyl, butyr-
yl,or octanoyl, but preferably acetyl, and 03-05 alkenoyl
R1 is especially acryloyl.

C5-C7.Cycloa1ky1 R22 is especially cyclohexyl.

. C6--C10 Aryl Ry, is especially phenyl or a- or
B-naphthyl, which are unsubstituted or substituted by
halogen or C,-C, a;kyl. 01-03 Alkylene E is, for
example, methylene, ethylene or propylene.

| C,-Cg Alkylene G is, for example, ethylene,
propylene, 2,2-dimethylpropylene, tetramethylene or hexa-
methylene and C¢~C;, arylene G is o-, m- or p-phenylene,
1,4-naphthylene or 4 4'-diphenylene.

- Examples of 2,2,6,6- tetraalkylpiperidine 11ght
stabilisers of this category are the fellowing compounds:
67) N-Hydroxymethyl-N'-2, 2,6 6-tetramethylpiperidin-4-
yl-urea
68) N-Methoxymethyl-N'-Z;Z;S;6-tetramethylpiperidin-h-
yl-urea



0,016,723 - 22 - 69) N Methoxymet hyl -N -n-dodecyl -N -2, 2,6, 6-tetranet hyl -

pi perindin- 4-yl -\wea 70) 0-(2, 2, 6, 6- Tet ranet hyl pi peri di n-4-yl)- N nmet hoxy-

met hyl -urethane. h) Qigoneric or polyneric conpounds in QyOIH, 72% .
recurring structural unit contains a 2, 2,6, 6-tetraal kyl pi peridine radica

of the formula (1), especially polyesters, polyethers, polyanides,

pol yam nes, pol yurethanes, polyureas, Z®lyam no- triazines,

pol y(net h)acryl ates, poly(meth)acryl am des and their copol ymers which
contain such radicals. Exanples of 2,2,6,6-tetraal kyl pi peridine |ight

stabi | i sers of63hiN-Metleoyye thyl+he-mebpbecyl-0f -2 @, 6 ob+tetramé thyl+ ae,
626Tgégh_n52§_ﬁ%§%é#¢% I5L§i£8r§£OUt 200. 0,016,723 - 23 - L + 0,
- 70) 0-(2,2,6,6-Tetramethylpiperidin-4~yl)-N-methoxy-
methyl-urethane.
h) Oligomeric or polymeric compounds in which the recurring
structural unit contains a 2,2,6,6-tetraalkylpiperidine
radical of the formula (I), especially polyesters, polyethers,
polyamides, polyamines, polyurethanes, polyureas, polyamino-
triazines, poly(meth)acrylates, poly(meth)acrylamides and ‘
their copolymers which contain such radicals.
Examples of 2,2,6,6-tetraalkylpiperidine light
stabilisers of this category are the compounds of the
following formulae, in wlich m is the numbers 2 to about 200.




0 016, 723 - 25-

[err]
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| east one pol yal kyl -

- 0,016, 723 - 26-
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0,016,723 - 27. - OH [err] 84) [err] CH3 CH3 HO [err]
It is‘a¥so pos§hble to use 22,;6,6-tetraal kyl pi peridi ne derivatives of
categories a) - i) which enter into chem- cal bonds withO;8&6p783er of

| acquer. This is the case if the 2,2,6, 6-tetraal kyl pi peri dine (ﬁg@
derivative possess a reactive group suidsghle for this purpose, for exanp

a glycidyl group or:-a nethylol group. Exanples of. such conpounds are the
2,2,6,6-tetraal kyl - piperidine derivatives of category g) which contain
‘met hyl ol groups or nethylol-ether groups. If the 2,2,6,,

6-t etraal kyl pi peri di ne conpounds are basic conpounds, they can formsalts
w th acids. Suitable acids for this purpose are, for exanple,

i norgani ¢ acids or organi c carboxylic, sulfonic, phosphonic or phosphinic
acids . for exanple hydrochloric acid, boric acid, phos- phorfi g acid,
‘acetic. acid, salicylic acid, toluenesulfonic acid or benqed;phosphonic
acid. The.2,2,6, 6-tetraal kyl pi peridine conpounds can fgm gpm plexes with

conpl ex-form ng netal conpounds, for exanple with zinc-11_adet at
cobalt-11 acetylacetonate, nickel- Il acetylacetonate, afumijni um 1]
acetyl acetonate, nickel- |l benzoate or aluminiuml|| besza acegfonate. The

customary baki ng | acquers which are based on acrylic, akggggpr pol yest er
resins, which, if desired, :
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can be crosslinked with mel ani ne/ f or mal dehyde resins, 0, 016, 723 - 28-
epoxi e resi ns \Q/ pol yi socyanates, and which are descrl bed, for exanple

H. Wagner and H. F. Sarx, Lackkunstharze (Synthetic Lacqu@roié873§) can
used to prepare the two- |ayer baked uni-lacquer coatings stabilised
according to the invention agai nst light.. The lacquers are applied by the
conventional two- coat process, Yor exanple by sprayi ng the undercoat

| acquer cont ai ni ng the pignent in a layer ‘thickness of 20 - 30um onto

coi |l -coated sheet- netal, onto which a commercially available filler had
previ ously been baked in a |ayer thickness of 20 - 30um and after air-
drying for  about 5 mnutes, applying the topcoat |acquer wet-in-wet in a

| ayer thickness of 35 - 40 pm. -After further air-drying for about 15

m nutes, the-lacquer is baked at 80 - [err], depending on the nature of the

crosslinking agent, for about 30 m nutes. The anount of 2, 2, 6,
6-tetraal kyl pi peridi ne derivative added i y wei ght, based on
the solvent-free binder, and preferably 0.5 to [1% by wei ght . The

| acquers can contain tt}g cystomary organi c sghyents or can be dissol ved or
di spersed in wat ef gan $e free from sol vent.1_JThe 2, 26,

6-tetraal kyl pi pgridine vative to be used fox stabl | i sati on according to
t he invention canjbe &gorat ed either onlyglnto the unpignented

t opcoat | acquer "o t he .unpi.gnented td@coat | acquer and into the
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under ¢oat | acquer containing pignent. Preferably, the |ight

st abi Ni_ger is ivagorporated in the unpigmented top- coat (gﬁgﬂfr

Topcoat |acquers based on acrylic/ melanmine resins are pr P> n
preparing acrylic resins or acrylic-nodified al kyd resins, polynerisabléijs
2,2,6 tetraal kyl pi peridine derivatives,gfor exanple conpound 7 and 42)

be copolynerlsed inthe resin. Incorporation into the | acquer binder can,
however, al so be_effected by a pol ycondensation reaction during the
preparatlon or in some cases duringclgaki ng of the acrylic, al kyd or

pol yester resins. Exanpl es of qo-tonde able ~° .
_ 2,2,6,6-tetraalkylpiperidingog Lo npounds 1 and 63 and

0, 016, 723 -29- also | -hydroxyet hyl- hydrd% ,2 ,6, 6-tetramethyl piperi -
dine or the conpounds of the formaae- C}icﬁg}icg T [err] [err]
3 OH2 23C3 3 o ' éH 3 I ncorporation by a
pol yaddi ti on reaction.can take plac r exanphe~Cg_a the reaction of free
car boxyl 3
81) ?53
—CH ~E}-‘
[ Com
0=C CH CH3
| >
- NH
Cely 5T
(1) . Compounds which contain, in their molecule, at

least one 2-(2'-hydroxyphenyl)-benztriazole group or 2-
hydroxybenzophenone group and at least one polyalkyl-

piperidine group.
Examples of 2,2,6,6-tetraa1kylpiperidine light

- stabilisers of this category are the compounds of the
following formulae:

CH CH3

| N
|\1 N -H
82) N y _
o - cu, CH,
| HO _(fH3 :
83) N | |
‘/N CH CHj
N
N——-
| OH,,CH CH,

CH3 CH3



dgroups in the acrylic resin with glycidyl groups of the
2,2,6,6-tetraakkyl pi peridine derivative.. These carboxyl groups can be

i ncorporated, for exanple, by the copol ynerisation of acrdléf6aﬁ%§. In
these cases there is the additional advantage that the |ight stabilise

are not renovable by extrac- tion or mgration, so that their action is
very long- lasting.. In order to achieyezfnginunlstability to light, it can
be advant ageous additionally to use otheér conven- tional |ight stabilisers.
Exanpl es of these are UV- absorbers of the type conprising the
benzophenones, oxal anilides, benztriazgles or acrytic acid derivatives, or
netal -containing light stabilisers, f exanpl e organi ¢ ni ckel conpounds.
In the case of such conbinations, ‘thejsum of all- of QH.ght stabilisers

is 0.02 to 5% wei ght  apfl\Rr ef+ .5 to 2% by t> based on the

| acquer. resin. rther aoQ~ )ves "wh 88_coptaned NRCHRe - 30-

| acquer are anti oxi dants, N exanpl ose 0 the t conpri si ng
sterically hindered phenol derivatives or organic p el s compounds, for

exanpl e phosphites, phosphonites or phosphines, plastitisers, flow control
agents, curing accel’erators, for exanple organic Co salts, M salts or Zr
salts, thickeners, dispersing agents or adhesion inprovers.

. - " CH3 CH,
85) -
O~
HO CHj CHj
It is also possible to use 2;2,6,6-tetraalkylpiperidine
derivatives of categories a) - i) which enter into chemi-
cal bonds with the binder of the lacquer. This is the
+~ case if the 2,26, 66-tetraalkylpiperidine derivative possess a
reactive group suitable for this purpose, for example a '
glycidyl group or a methylol group. |
Examples of such compounds are the 2,2,6,6-tetraalkyl-
piperidine derivatives of category g) which contain '
methylol groups or methylol-ether groups.
If the 2',2,6;6—tetraalkylpiperidine compounds are basic
compounds, they can form salts with acids. Suitable
acids for this purpose are, for example, inorganic acids
or organic carboxylic, sulfonic, phosphonic or phosphinic
acids, for example hydrochloric acid, boric acid, phos-
phoric acid, acetic. acid, salicylic acid, toluenesulfonic
acid or benzenephosphonic acid, ,
The 2,2,6,6-tetraalkylpiperidine compounds can form com-
plexes with complex~-forming metal compounds, for example
with zinc-II acetate;lcobalt—II acetylacetonate, nickel-
II acetylacetonate, aluminium-III acetylacetonate, nickel-
II benzoate or aluminium-IIT benzoylacetonate.
The customary baking lacquers which are based on
acrylic, alkyd or polyester resins, which, if desired,
can be crosslinked with melamine/formaldehyde resins,



- 451

The stabilisation according to the invention is particularly suitable fo

'Iacquékjcoatings.én vehi cl es. The foll owi ng exanpl es descbiB§6tg use,

according to the invention, O 2,2,6,6-tetraal kyl pi peri diné derivatives

t wo- | ayer uni-|lacquer coatings. Parts and percentages are by weight.

Exanpl e 1 Basic recipe for the |acquers.og)_Undercoat |acquer Aftalat AC
) - 51.56 parts (alkyd resin from H8chst) Maprenal

M- 590 Eg;xide resins orzﬁoiyigé&§§néﬁgg?”5ﬂ8/&gigﬁlg??gﬁ%§%$§5@d,

from Hochst) Ti ]
Pi gment Yel | ow example in H., WagneriangaHeFdi Sa6Kvedlrsklussithanee

m xture ConsiStstntﬁeﬁﬂaﬁEﬁchéﬁﬂResiﬁ%?OEaﬁebéOhQBH‘%bhﬁkeﬁa9e3gﬁb°%wo—
VC 1341/ 60%

butyl acetate._b) Topcoat: | acquer Viacry )
62:5 parts (adRYIF: PRES HHOIARIMAS, SORTHAER SEaREL 18 edsRancrding ot
acet ate MaprengheMin®@ntiohl¥gainst light. - "17.6 parts

SO

(el ami nef for ml dehyde g5l falsQ@EPERS! hobtsbA0BY! 288! cSAWLAYIRNSO tuo-

19.4 parts (solvent from

0.5 part

coat process, for example by spraying the undercoat
lacquer containing the pigment in a layer thickness of

20 - 30pm onto coil-coated sheet metal, onto -
which a commercially available filler had previously been
baked in a layer thickness of 20 - 3Qm and, after air-
drying for about 5 minutes, applying the topcoat lacquer
wet-in-wet in a layer thickness of 35 - 40 ym, After

- further air-drying for about 15 minutes, the

lacquer is baked at 80 - 1.25°C, depending on the nature of
the crosslinking agent, for about 30 minutes. - _

The amount of 2 2 6 6-tetraalkylpiperidine derivative
added is 0.0l to 5% by weight, based on the solvent-free binder,
and preferably 0.5 to 1% by weight. The lacquers can
contain the customary organic solvents or can be dissolved
or dispersed in water or can be free from solvent,

The 2,2,6,6-tetraalkylpiperidine derivative to be used for
stabilisation according to the invention can be incor-
porated . either only into the unﬁigmented fopcoat lacquer
or both into the unpigmented topcoat lacquer and into the
undercoat lacquer containing pigment. Prererébly; the
light stabiliser is incorporated in the unpigmented top-
coat lacquer, Topcoéf lacquers based on acrylic/ .
melamine resins are preferred. When preparing acrylic
resins or acrylic-modified alkyd resins, polymerisable

2,2,6,6-tetraalkylpiperidine derivatives (for example compound

7 and 42) can be copolymerised in the resin. .
' Incorporation into the lacquer binder can, however,

also be effected by a polycondensation reaction during the
preparation or in some cases during baking of the acrylic,
alkyd or polyester resins, Examples of co-condensable

- 2,2,6,6-tetraalkylpiperidine derivatives are compounds 1 and

63 and



0:016{723 -31- (flow control agent from Dow Corning Corp.) Production of
the two/l aver (w#-1acauer coating A comercially available filler (Stand
filling primer) is first sprayed in a |ayer thickness of 300t BABo 4???)
coil-coated sheet alumnium and is baked for 15 mnutes at [err].

The pignented undercoat | acquer is the% sprayed on in a |layer thickness of
about 30um and, after air-drying for~5 ﬁiﬁutes; t.he unpi gnent ed t opcoat

| acquer is applied wet-in-wet in_a, layer thickness.of 35 - 40 um The
llacquer is t heRlBAkea¥eFoByeihykrbshidrpayR., 2bgOrdetmgmetdyigtigersheet s
thus obtained @iresber €def ebmbouhdseels tuadeorgiandard climtic
conditions[err] /50%rela- tive atnospheric humdity) and then subjected to
. weather- ing in a QU appar at g accordi ng tO'AéﬂQ$§53t§7. Wien the tests
descri bed bel ow were carried o\t | i ght stabi ri3ndi cated in
columllof the tables 1, 2 gi ven bel ow (the | sers being
_nhunbered in accordance wabl/t he | asrsEmiegned i n thegiescription in
the case of the polyal kyl pi Reri dine cdnmpounds té b according to the
I nvention) was added, in eac e in the anount i ted in % (based on
the | acquer resin) in colum bﬁ%gé#pe sai d tabl egg_t ggi.he topcoat | acquer
before the latter was appli ed. I'T'éi ng test af t eP weéphering for 1.200
hours The change in the blue-yellow value [err] BYV) is a

“ CH, CH '
| 373 CH, CH,
O~ - ’
CH, ©.CH2 N - OH
- 373 CH, C

CH., CH

3 CHj

Incorporation by a polyaddition reaction can take
place; for example; via the reaction of free carboxyl
groups in the acrylic resin with glycidyl groups of the
2,2,6,6~tetraalkylpiperidine derivative. These carboxyl groups
can be incorporated, for example, by the copolymerisation
of acrylic acid,

In these cases there is the additional advantage
that the light stabilisers are not removable by extrac-
tion or migration, so that their action is very long-
lasting.

- In order to achieve maximum stability to light,
it can be advantageous additionally to use other conven-
tional light stabilisers. Examples of these are UW
absorbers of the type comprising the benzophenones,
oxalanilides, benztriazoles or acrylic acid derivatives,
or metal-containing light stabilisers, for example
organic nickel compounds, . .

' In the case of such combinations, the sum of all
of the light stabilisers is 0.02 to 5% by weight and
preferably 0.5 to 2% by weight, based on the lacquer
resin,

Further additives which can be contained in the



néasure of the yellow ng of the |acquers. It is deter- m ned by :
_cal culkayi on frogt he photonetrical ly determ ned colour c ogr @i a%g
correspondi ng values are listed in colum II1 of. Tables 1}° g 3 glViE::j
bel ow. Reduction in gloss after weathering for 1.200 hours The gloss v
determined after weathering for 1,200 hours and in accordance with ASTM D

523 are listed in colum IV of Tables 30 2 and 3 given bel ow. 0, 016, 723
-'32- Visual appearance of the |acquer-Coated netal sheets after weathering

flor é 200 hourﬁa wEh z?i\ﬁélté?ﬁ‘ti@ﬁldéﬁes”efab shapp3 eehesexafi red

o s, P LERkIsaC07, GOLGEL AN bhingl Bop et Lo,

H 0, 016, 7&8ganic phosphorus compounds, for example phOSphltes
phosphonites or phosphines; plasticisers; flow control
agents, curing accelerators, for example organic Co salts,
Mn salts or Zr salts, thickeners, dispersing agents or
adhesion improvers;-

The stabilisation according to the invention is
particularly suitable for lacquer coatings on vehicles.

The followiﬂg examples describe the use, according
to the invention, of 2 2 6,6~tetraalkylpiperidine derlvatlvesin
two-layer uni-lacquer coatlngs. Parts and percentages
are by weight,

Example 1

Basic recipe for the lacauers.
a) Undercoat lacquer

Alftalat AC 451 ' 51.56 parts
{alkyd resin from H8chst) .

Maprenal MF 590 20.7 parts
(melamine/formaldehyde resin from '
Héchst) |

Ti0, - 27.6 parts
C.I., Pigment Yellow 24 0.14 part

dissolved in a solvent mixture consisting of 44% of
Xylene, 26% of petroleum ether and 30% of butyl acetate. -
b) Topcoat lacquer

Viacryl VC 1341/60% 62,5 parts
(acrylic resin from Vianova Kunstharz

AG)

in Shellsol A/butyl acetate

Maprenal MF 825 / 71% 17.6 parts
(melamine/formaldehyde resin from -

H8chst)

in isobutanol

.Solvesso 100 19.4 parts

(solvent from Esso)
Paint Additive 11 : 0.5 part
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‘(flow control agent from Dow Corning Corp.)
Production of the two-layer uni-lacquer coating
A commercially available filler (Standox filling

primer) is first sprayed in a layer thickness of 30 wm

onto coil-coated sheet aluminium and is baked

for 15 minutes at 175°C. The pigmented undercoat

lacquer is then sprayed on in a layer thickness of about

30pm and, after air-drying for 5 minutes, the unpigmented
© topcoat lacquer is applied wet-in-wet in a layer thickness

of 35 - 40 ym. The lacquer is then baked for 30 minutes

at 130°cC.

Weathering . _

The metal sheets thus obtained are stored for four
weeks under standard climatic conditions'(ZBOC/BO% rela-
tive atmospheric humidity) and then subjected to weather-
ing in a QUV apparatus according to ASTM G53-77.

" When the tests described below were carried out,

_the light stabiliser indicated in column II of the.tables.

. 1, 2 and 3 given below (the stabilisers being numbered in
accordance with the examples mentioned in the description
in the case of the polyalkylpiperidine compounds to be
used according to the invention) was added, in each case
in the amount indicated in % (based on the lacquer resin)
in column I of the said tables, to the topcoat lacquer
before the latter was applied.

Yellowing test after weathering for 1,200 hours

The change in the blue-yellow value (A BYV) is a
measure of the yellowing of the lacquers, It is deter-
mined by calculation from the photometrically'détermined
colour coordinates, The corresponding values are
listed in column III of Tables 1, 2 and 3 given below.
Reduction in gloss after weathering for 1,200 _hours

The gloss values determined after weathering for
1,200 hours and in accordance with ASTM D 523 are listed
in column IV of Tables 1, 2 and 3 given below,




0,016,723 - 37 - WHAT IS CLAIMED I S: 1. The use of
2,2,6&5ﬁtetraakkylprperrdrne conpounds or their acid addition salts of

conpl exes with netal com pounds, if desired together w t0h QL& 1785
stabilisers, for stabilising two-1ayer baked uni-I|acquer coatings based on
acrylic, aIkyd or polyester resins, which, if desired, can be crosslinked
wi t h- nel am ne/ f or mal dehyde resins, epqﬁgde resins or polyrsocyanates

agai nst the action of light. The use, according to claim
1, of light stakydal l@gj@mﬁndeheof Otrrrelllaaéd__dér{@asaiedanétalnsmeet@ aftsrt he
nunbers 1 - 4, TS [ Of : Ris hydrogen or

met hyl , [ err] i s¥re+od S7

C7- CB{Z [ar al Lyl [err] Aﬁ:esd' mmherﬂ%@thé keebyl , s@éq‘bsdryererexagl.ne@

- GHR2CH(OH) - Z, ﬁ:ﬂ ﬁqéﬁhy&ﬁﬁ{% erfﬁ%yén@rdgf Yha8gnR2, 1T n
err I ch’can _

=1, is hydro en e Interruy one_or nDre
oxygen at ons, &ings aQﬁHﬁ%ﬁte%I¥%|%91um%.“Dﬂgvgﬁh%?sr&drgaﬁn@f an
ali- phatic. @Awdoadéddlic, araliphatic, aromatic or hertero- cyclic
(sic) carboxylrc acid, carbam c-acid or phosphorus- containing acid or a
nonoval ent silyl radrcal, if n=21is [err] alkylene, [err] alkenylene,
xylyl ene, a dival- ent radical of an aliphatic, cycloaliphatic,
aral i phatic, aromatic or heterocyclic dicarboxylic acid, dicarbamc acid or
phosphor us-cont ai ni ng aci'd or a dival ent silyl



radical, if n = Is a trivalent radical of an aliphatic, cycloaliphatic,
ar omatN-€ or hetlsPocycI ic tricarboxylic acid, of an aromatic tricarbamc
acid or of a phosphorus- containing acid or a trivalent sO|@LéradBcal

if n=41is a tetravalent radical of an aliphatic, cycloallphatlc 1111‘

111111 1111111211211112 . C L M S * 11111 | -38- or
aromatic tetracarboxylic acid. 3. = 3Phe use, according to claim2, of
light stabil- isers-of the formua (1), inwhich nis the nunber 1 or 2, R

~I's hydrogen or nethyl;[err]ishydrogen., [err] alkyl, allyl, benzyl, acetyl
or acryloyl and R2, if n =1, is a radical ‘of an aliphatic carboxyli¢c acid

having 2 - 18 C atessr—ef—a—6yeloaliphatic carboxylic acid having 5 - 12 C
atoms or of an ardmatjc carbojydic acid having 7]- 15 C atonms, and if n = 2
is a radical of ar] al{phatic didarboxylic acid hpving 2 - 36 C atons, of a
cyclo- aliphatic qr al @®tihc di karb&kﬁfic acid hpving 8 - 14 C atoms or of
an aliphati c, @ cljoal gc q matd c dicarbajric acid having 8 - 14 C
atons. 4. OI'hg e,‘“*a'c_%orcllgggt_g ggalml of{light stabil- isers of the
formula (111) <Herr] [em:g) i1 mis the nupber 1 or 2, R is hydrogen
O¥O o !
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Rli‘s hydrogen, oxyl - [err] -alkyl, '[err] -al kenyl', [err] al kynyl, [err]

ar al kyIN~Cl1- C8 adkKanoyl , C3-C5 al kenoyl, glycidyl or a group ,
-CH2-CH(OH)-Z, in which Z is hydrogen, nethyl, ethyl or pK5BA6&RB R i§
hydrogen, [err] alkyl, [err] .y - 7 aral kyl, [err] al kanoyl,

C3- G5 al kenoyl or benzoyl and [err]ifn 41, is hydrogen, [err] -alkyl,
C5-C7 cycloal kyl, [err] alkenyl, which Is unsubstituted or substituted by a
cyano, carbonyl or carbam de group, glycidyl or a group of the fornula

[err]CH(OH) - Z"or of tfe Jornura —CoONE—n — et hyl or
phenyl, and if n = 2}is}[err] - @le e, [err]} arylene} xylylend, a
- CH2- CH( OH) - CH2 gr oup] or |af Qup } §H2- [CH( OH) - CHR- 0- X- O- Ci2- CH(CH) {[err] in
which Xis C2- ferr]a kylf ) rr] 3 8riyl ene or £6-Cl2 cygl oal kyl erfe, or,
with the provisg that|er ]fns-ng_t | karolyl , al kenpyl or bepzoyl, R4jlcan also
be a dival ent radical | of |ao wali phald &, 1111 | 016, 723f- 39 -
cycl oal i phatic ®r aron%’ti °cﬁ8ar Q’)?ygic acyd orfdicgrbamjc agid onf the
group -CO-, or @err] fgﬁp@her,bgg n :g, cap betst he ifm deoradijcal of an
al i phatic, cycl®aliphptig¢ g)gra!ron 85 e 1, 2-dor 1 3-d§carb.)xylﬁc acijd. 5.
The use, accordi#ng to cltrigglg of Ei ht st’%bil—-ise’ﬁs of [the§formjla (1V)
RCH [err] R - : <=z24q [Ro o o (IV)-5 4 o '
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"RCH2 ; H3 - nin which n'is the nunber 1 or 2, Ris hydr ogen or.
met hylN—~R1 is h\ydfogen, oxyl, [err] alkyl, [err] alken- yl, C -C8

" alkynyl, [err] aralkyl, [err] al kanoyl, [err] C al kenoyl, glycidyl e
~a group -[err](OH)-Z, in which Z [err] is hydrogen, nethyd, 0136;17230r p
and R5, if n=1, is C2-C8 al kyl ene or hydr oxyal kyl ene or CA-

acyl oxyal kylene, and if n =2 is the gg@up_ ([err] 6. The use
according to claim1l1, of light stabilisérsof the fornulae (VA), (VB) or
(VO [err] (VA Jerr] R 40 - [err] |1 (VO [err] 2 in whichnis

the number 1 or 2, Ris hydregen or nethyl, Rlis hydrogen, oxyl, [err]
alkyl, C -C8 alkenyl, [err] alkynyl, C7-Cl2 aral kyl, CI1-C8 al kanoyl,
C3-C5 al kenoyl.,—glycidyl or a group - CH2- CH( -Z.1in which Z is hydrogen,

met hyl , et hyl @r p‘ﬁ@;@imand R6 is hydrogen, [Jerr] alkyl, allyl,]benzyl,
gl ycidyl or C24{C6 a%l%;gal Kyl and R{, if n 1 is hydfogen, [er}] alkyl,
C3-C5 al kenyl, |C + @o<=a& al kyl, [err]] cycloalkyl, .
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[err]’ [err] C2- [4 hydroxyal kyl, C2-C6 al koxyal kyl, [err]
aryl , \gt yci dyl ' a group of the formula -([err]-C00OQ or of the fornmula -
[err]-0-CO0-Q in which mis 1 or 2 and Q is [err] alkyl_or hen |, }
n=21is C2-Cl2 al kyl ene or C6-Cl2 aryl ene, C4-Cl2 al kenﬂ %rou@
-CH2-CH(OH) - CH2-0- X-0-[ err] , ié; which X is C2- C10 aI kyl ene,

C6- C15 arylene or [.err] cycl oal kyl erme,>®r a group -[err]
CH2)2-, in which Z is hydrogen, [err] alkyl, allyl, benzyl, C2-Cl2
al kanoyl or benZOyI and T1 and T2 |ndependently of one another are

hydrogen Cl1-Cl18 &fpt—or—Coti0—aryr—whrcirsromstp=—st+f uted or
substituted by halloggn or Cl- JE?aI yl, or} C7- arpl kyl ,{ or [err]
together with thejC I]:l\WhIC'I"ﬂ)OYHS lg?le fornferr]jcycl ogpl kyl ,
pyrrolidinyl or 5}7 %_%%Wdl ny Wi cid arp unspbstifuted pr substituted by
Cl-C4 al kyl. 7. eoldiy th clajm1,}of light stabil- isers
of the formula (V) 2L i1\Mlj,?p1n",;’js 2 nuiPer! & or|2 and R8 is a
group of the for Ial[gr i nf vihixh Rﬁ(s yropeh of grethyl, Rl is
hydr ogen, oxyl, [énr¥] gagﬁl, i g1 a eny s -aC8 alhyny, [err] aral kyl
Cl1-C8 al kanoyl,. [errf & al kenp ? yciedyl al @oupo[err] (OH)-2Z, in
which Z is 1 8s- w05 | - | .
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hydrogen nmethyl, ethyl or phenyl, Y is -0- or -[err], Ais C2-C6 aIkerne.'

or -(Cd2) 3-0- ahd/p Is the nunber O or 1, RO is the groups [err] -[err] .g
(]

or -N([err] and[err] if n=1 is the groups [err], a
the group -Y-B-Y-, in which. Bis [err] alkylene which ca&ﬂggq;k%;rupte

by -NJerr]-, and Rl is [err] alkyl, cyclohexyl, benzyl or Ci1-C4
hydr oxyal kyl or a gr.oup of the fornuLag$7C}iFﬂ2'is [err] alkyl, -
cycl ohexyl, benzyl or [err] hydroxy- alkyl, R13 is hydrogen, [err] alkyl
or phenyl and WHATI $ShyIrAIREN) JSrr] al kyl, cycl ohexyl, benzyl or phenyl,
-or [err]and togethe r ] 0 nd_R12
are each a group of th('am?é(r) fcfi] 23"(?( %%;Qéﬂ?@ﬁﬂf%ﬁidlée%&é ungs, 42
- [err] [err] #Totheir acifhaddid lQRxﬁ#lﬁﬁuPEcﬁQmBJﬁxﬁs withigatadt abink-
isers of the f@bﬁﬂds(‘ﬂﬁ)dé%lﬂbdMﬁdébﬁhéﬁ -wifie ﬂ&ﬁ@ﬁ dt8hiPisBrkS fo
hydr ogen or netg b Jgfrr =1, is C4-Cl18 aIkyI Cr-Cl fa yr
group -CO-[errfi ﬁya[ 6'3731 Oﬁ}l?éﬁrt M@%Maem[@%’qm%hﬁseq an,
i n which [err]acryllcﬂ lallkyféerod polyester resins, which, if desired,

can be crosslinked with melamlne/formaldehyde re31ns,

epoxide resins or polylsocyanates against the action of

light,
2. The use; according to claim 1; of Xight stabil-
isers of the formula (II)
[ RCH CE; R ]
N (1I)
T .
._RCHZ CH3 ~n

in which n is the numbers 1 - 4 T is hyarogen or -CONHZ,
R is hydrogen or methyl Rl is hydrogen oxyl, Cl-C18
alkyl, 03-08 alkenyl, C3-C8 alkynyl, C7fC12 aralkyl, Cl-
08 alkanoyl, 03—05 alkenoyl, glycidyl or a group _
-CH,CH(OH)-Z, in which Z is hydrogen, methyl, ethyl or
phenyl and R,, if n = 1, is hydrogen, C,-C,g alkyl, which
can be interrupted by one or more oxygen atoms, cyano-
ethyl, benzyl, glycidyl, a monovalent radical of an ali-
< phatic. cycloaliphatic, araliphatic, aromatic or kertero-

cyclic (sic) carboxylic'acid, carbamic acid or phosphorus-—
containing acid or a monovalent silyl radical, if n = 2
is 02-012 alkylene; 04-012 alkenylene, xylylene, a dival-
ent radical of an aliphatic, cycloaliphatic, araliphatic,
aromatic or heterocyclic dicarboxylic acid; dicarbamic
-acid or phosphorus-containing acid or a divalent silyl
radical, if n = 3 is a trivalent radical of an aliphatic,
'cycloaliphatic; aromatic or heterocyclic tricarboxylic
acid, of an aromatic tricarbamic acid or of a phosphorus-
containing acid or a trivalent silyl radical and if n = 4
is a tetravalent radical of an aliphatic; cycloaliphatic

* [ L M S *




al Kenyl "or phenyl, R16 is [err] alkyl and Ris [err] alkyl, C2-d O al kenyl,

Ut 2en A, 4-yTene, xylyient, (o groﬂﬂlﬂ[lulﬂrﬂllﬂllllmﬂl's ferr] 3 kyl)?”?h

group -[err] , in which*[er]-i8 [&rr] alky 6016[¥%31 | ene
cycl ohexylene and [err] is [err] al kylene, xylylene-or cyclohexylene 9.

The use according to claim1l, of Iightiﬂzﬂﬂl- i.sers of the formula (VIII)
RCH2 CH (M11) 2 3

-43- in mhlch Br‘§EQWgﬁH°(ﬁetqﬁcaq?9¥Y%¥ﬁr?°%ﬂkylene t he
group. - CH2- CH(3gr r] 0- , THe WEeh[aradrding rogeslaime? h%fQ[J.QmﬂB‘&abiilB

CH2) 3- o d
ﬁ;glrjggegl oz<y| I% %]a"% rkﬁe c‘%’% m Lot c}é+%r&|ls["él??]nu‘a1?§’r”ky|
[Zer r] haldkanoyl ,1 [oa‘rhra A a Iaeaﬂhdlgyd,raggmmtylmejthxalgr Rypls GhiPdObg ehi) [G%-Cf wlhlkclh
is rogen’ 4 r o) r a
and|[ er%/] | sgydroge ’%lerr * yﬂ&fzxﬂ&’%%e%@ié?%%i&#mgi %&aﬁar £t cyano}/
et hyl, C6-Cl10 &nyIStQKF%ﬁ Q£N%q aliphatic Q@Wbﬁbel¢]a¢sdabaﬁbn8n3d-

above, a group1® ¢ hetduy Mua éaw&lcsalfpwé@y@ @érﬁ&eyipé n&bﬁdﬂ@ﬁmgN
CH2R which G can b«i[zeré] Inlgl ene ig_;)r -Cl12 J_(3:/I ene, or

ato or of an aroma carboxy lC £01d having
7 - 15 C atoms, and if n = 2 is a radical of an aliphatic
dicarboxylic acid having 2 - 36 C atoms; of a cyclo-
aliphatic or aromatic dicarboxylic acid having 8 - 14 C
atoms or of an aliphatic, cycloaliphatic or aromatic
dicarbamic acid having 8 - 14 C atoms.
4, The use, according to claim 1, of light stabil-
isers of the formula (1II1)

RCH
(III)

| RCH

2 _
in which n is thé number 1 or 2, R is hydrogen or methyl,
Ry is hydrogen, oxyl, Cl C,g 2lkyl, C3-C8 alkenyl, CB'CS

alkynyl, C7-012 aralkyl, Cl-Ca'alkanoyl, ~03-C5 alkenoyl,

glycidyl or a group -CH2-CH(OH)—Z in which Z is

hydrogen, methyl ethyl or phenyl

and R3 is hydrogen, Cl-C12 alkyl, C5—C7 cycloalkyl C7-C8
aralkyl, C?_-C18 alkanoyl, 03-05 alkenoyl or benzoyl and
Ry, if n = 1, is hydrogen, Cl—C18 alkyl, Cs-C7 cycloalkyl,
C,-Cg alkenyl, which is unsubstituted or substituted by a
cyano, carbonyl or carbamide group, glycidyl or a group of
the formula -CH2-CH(OH)-A"or of the formula -CONH-Z", in
which Z®is hydrogen methyl or phenyl and ifn=21is
02-012 alkylene C6'C12 arylene, Xylylene, a
-CHZ—CH(OH)-CH2 group or a group

—CH2-CH(OH) CHZ-O-X-O-CHZ-CH(OH) CHs, in which X is C,-

ClO alkylene, C6-C15 arylene or C6'012 cycloalkylene or
with the proviso that R3 is not alkanoyl, alkenoyl or
benzoyl, Ry, can also be a divalent radical of an aliphatic,



is' a group -E-CO-NHCH err] 10. Use of conpounds

2,2, 6,\6-t et raal'ky pi peri dine com It iceordi to claimil1, X
characterised in that oligo- neri jrﬂﬂm E' mﬁl um’mounds are used i n{W&
the recur- ring structural unit-c cS| , 25 0,,0-t et r agl BY6ER7RSr - i A

radi cal, especially a polyester, polyether, polyani de, - pol yam ne,
pol yur et hane, pol yurea, polyaninotriazﬁﬁer poly- .(neth)acryl ate or

_ poly(neth)acryl ang de, . and, copol yners_t her gof i ch.contai,n such radi cals.
D e eSO 4 Bhe PSP FRPReb S R canhbodilad Reddl ofhakcatibagp 1
characterised acidhat thepgnodp aCO-ysewt Rbi ehdcBapt Fogethert,hdifr nmad acul e,
at |east 0”9-26# beh{{ﬂé%ﬁﬁsni‘éh%git bl fl' ﬁlgbﬂﬁ%i%r' cycloaliphatic
2- hydr oxybenzophéenone -47-""group .and at TeaSt~one™ ?* - :
2,2,6, 6-tetrad®Ry2pepatidi helgredpl,f2dicarbogyliccacddng to any one of the
preceding claigs, -Char@ﬁéeﬁs§?dab80&-ﬁ§h%a'%oa%lﬁiﬁ1d§.' t 'o?”%i%hrt QkaBi?.2, 6, 6-
t et raal kyl pi per1di ne gogﬁougd I S usiﬁ. 3. Use dccordifig to any one of
claims 1 to 1135€R8rgf- ther formula (K%Y a conplex of a
2,2,6,6-tetraal kyl pi peridi ne p@ ) te conpound is used. 14.
Use according to any one of tjh 8% nms,{ characterised in that the
2,2,6,6-tetraal kyl pi peri di ne jconpou 5 d g+w—aQ amount of 0.01 to 5% by
wei ght, based on the sol vent JfRee—~ffi nder (| axduer| rgsin). 15. (IV) Use
according to claim 14, char adt eti - r /1 Pght stabilisers are
additionally used, the anountf of t#eswd stabiliserjs being so chosen that the
sumof all ~ _RGH2 053 Jdg

in which n is the number 1 or 2, R is hydrogen or

methyl, R, is hydrogen; oxyl, C,-Cig alkyl, C3-Cg alken-
i, 03—08 alkynyl, C7-C12 aralkyl, Cl-C8 alkanoyl, 03—
C5 alkenoyl, glycidyl or'a group -CHZCH(OH)-Z, in which Z
is hydrogen, methyl, ethyl or phenyl and R5, it n=1, is
Cé—C8 alkylene or hydroxyalkylene or C4—022 acyloxyalkyleng,
and if n = 2 is the group (-CHZ)Z(CHZ-)Z.

6. The use, according to claim 1, of 1light
stabilisersof the formulae (VA), (VB) or (VC)

p— —

ll‘s

le—N
C—N R
RCH, ' CH | I T
2 3 0
- —_n
T .
RCH, CH, R 'l
3 o—C - T2 .
' (VB)
le—N
NeeeeC = O
H
RCHZ CH3 H



of the light stabilisers is 0.02 to 5% by wei ght, based on the solvent-free
bindeh\LIacqueﬂ\yesin) 16. ei t her 14 and
15, charac- terised in that antlmmﬁ ﬂg"{lﬂ)m lml sers, é @d‘@o’ﬂ??

agents, curing accelerators, thickenerss sper3|ng agents or adheS|on

| nprovers are added as further addltlv é Use according to cl 4
characterised in that the light stabiliSer |s I ncorporated in the topcsat

| acquer. 18. Use of 2,2,6,6-tetraal kyl pi peri di ne conpounds according to
claiml, charactérised in that the topcoat |acquer used is a | acquer based .
on acrylic/nmelam ne resi ni‘ﬂﬁlg Use ﬁf 2, 2] 19, 6-tetraal kyl pi peridine

" conpounds according-to cl at C %ﬁact .Ihpt the coating is a

| acquer-coating for vehicles. -45-] O ai$s Qg@ prlnted) 1.
The use of 2256 S-teuraealg npoun%s or their )d addition
desgped together w th funner

saits or conplexes wth netl
stabilsers for stabilising t ﬁgr un|-I@cquer coati ngsbased on acrylic.
.al kvd or pol yester resins, Qﬁtch eS|r§£, can be crosslinked with
meamri s formai cenyce resins. epOX|de resi or polylsocyanates agai nst

tne acton, of L0k BALIsLY ABACHKAED, 120 B 05 SERRCANS, % SMpEL.
1-4, T |E hydra?emsoh?(rﬂeog]en Roxylhyd!ﬁ_ g @dllayds, t;gytql?llalé(e}m,o .Ca)xyl :
Egrg% g:kgkbyl d§P¥or13 ?%U%&&Perﬂ C%F%ﬁka yﬁ_ hi & Jﬁr]a%wcrogén
met hyi . et hyl giypﬁéy&loand[groppf-GHE—EH(DH)hgdrmgewhieh g, ésal kyl . which
c?n bg :nterrtuaggéeﬁ?em@%hggtee@ﬁ¥gegrabﬁgﬁylcyanoetnyI benzyl
9 VCF i a  ang R6 is hydrogen, C1 C12 alkyl, allyl, benzyl, glycidyl
or C2-C6 alkoxyalkyl_and R7, if n =.1, is hydrogen, Cl-C12
alkyl, 03-05 alkenyl, C;-Cq aralkyl, C5-C7 cyclqalkyl, Co-
Ch hydroxyalkyl, 02-06 alkoxyalkyl, C6-C10 aryl, glycidyl
or a group of the formula -(CHa)m-COO-Q or of the formula
-(CHz)me-CO-Q, in which m is 1 or 2 and Q -is C;-Cyg alkyl
or phenyl, and if n = 2 is CZ'CIZ alkylene or C6'C12
arylene, 04-012 alkenylene, a group
—CHZ-CH(OH)~CH2-O-X-O-CH2-CH(OH)-CH2 , in which X is 02
C10 alkylene, 06-0 15 arylene or C6—C 2 cyc;oalkylene or
a group -CHZCH( 0Z )CHZ-(OC'HZ-CH( QZ )CHZ)Z" in which 2
is hydrogen, C;-C,g alkyl, allyl, benzyl, C,-C,, alkanoyl
or benzoyl, and Tl and T, independently of one another
are hydrogen, Cl-C18 alkyl or 06-C10 aryl which is unsub- .
stituted or substituted by halogen or C -Ch alkyl, or C7
C9 aralkyl, or Tl and ‘I‘2 together Wlth the C atom which
bonds them form C5-C7 cycloalkyl, pyrrolidinyl or
piperidinyl, which are unsubstituted or substituted by
Cl-C4 alkyl.
7. The use, according to claim 1, of light stabil-~
isers of the formula (VI)

(V1)




rm'novai ent radical of an aliphatic, cycical-phatic araliphatic. aromatic

or heterocyclic\carooxylic acid. phosphor us- cont ai ni ng
acid or a nonoval ent silyl radi caﬂ"lmmumﬂﬁlmsmlurr] al kyl ene [err]
[err]al kenyi ene xylylene a divalent ¢tadical eof an aliphafij616, 723
cycloaliphatic araphatic. aromatic or heterocyclic dicarboxylic acid.
di carbam c acid, or .phosphorus contai ni%g acid or_a divalent silyl radical,
“if n=31is a trival radl of .an aljphatjc. cycloal ophatic aromatic

or het erocycli&nt"}j?lc 5‘0)3\7?“ eacf’r"ﬁ“b?ﬂ a?n oénaﬂ-‘i“i Rglls%r%a&ﬁ“éuﬁ@ﬂ Breof a
phosphor us-conn?air‘nnﬂ@. acid or a trivalent silyl radical and if n =4 is a
tetraval ent radical of an aliphatic. cycl o%phatl G105 aromatic
tetracarboxylic acid. 3. The use. accof§ cl gn 2§ of a light

stabiliser of the fornula (11), in which nunber 1 or 2. Ris

hvdrogen or nethyi, Rl is hyd-r«pg-e(m) | . benzyl, acetyl or
acryloyl and R2,-if n =1 is a radi 'phati carboxylic acid
having. 2-18 C Atons, of a cycloaliphatic car c.acid having 5- 12 C
atons or of an aromatic carbcxylic acid haﬁﬂa I"‘zsltorrvs and if n = 2
is a radical of -an aliphatic dicarboxylic. aci haV| ng 2-36 C atons. of a

cycloaliphatic or aromatic dicarboxylic acid having 8-14 C atoms or of-an
‘al i phatic, cycﬁ-nadrhmﬁl gswhy@imm ondinetitydnj ® (isi Hyadar sxge: 18- ldkcf) at oms.

4. The use, ac or_ in Ial ht st f for mui a
(111) in mchgp;&ﬁ? rgégdglf ’J/:‘{lg f é ec

met hyl ,[err] hy -46- .
0, 016, 723 46 [g}yg&? Iﬁ%% a[erro]u arcﬁ_iamﬁwl_gr i al ka oyI [er) 4] al kenovi .
glycidyl or a ] yi, ethyl or

phenyl . and Rmmck‘dg;edr ogxathypgr re]th}él lort pHearydl, ltyisé e@-k;dr [err] aral kyl.

| k I d h
Lerr] alkyl T er[frélycf‘%éieéﬁb LB Ry TERE A I Bl b
substituted bynamegrno0 oxr poniy és &hebgmdupsg%pN‘Rg_l Gy 1~OR: 1%gr oup of

the f I whi
hygrog(ra? ﬁet L%%IEZ@?%P?I‘ Qﬁ(eﬁ bglﬁf)%r’?éhﬁ R[l@r ]l% 5’[ Lglle'nia rr]
8r

aryl ene. xylyl 8h@uPg 1fchomp2qer 18 dheugraver t-]Y-me An s
[err] a'hkvl le@lcheBr Is ;%yt:gnamﬁrl[eﬁ@r ]Mhi@hC'c@gﬂ b aMerdiy ﬁ’édh:l heb
provi so that eno enz err an al’so be
adi val ent radi ?g .'b‘fj h ﬁ.iLc c9¢F api ébrﬁ %‘r?é‘t D MoyRA i ¢
acid or dicar Eﬁfﬁ-ehahvdroxyahky@r oupa- geroup of [bhrer]formulta)get her, if n =
1, can be :the Tmce radical ofan aliphatic. cycioanphatic or aromatic 1.2-
or 1.3-dicarboxylic acid. p\ . CH3
7/
: /o—--CI-IzR
-9 -R
\.—-—/-._/\ 1
. CH3 CHzR
R12 ig Cl 12 alkyl, cyclohexyl benzyl or C "Ch hydroxy-
alkyl, R13 is hydrogen, Cl"ClZ alkyl or phenyl and ‘R1 L is
hydrogen, C:I_-Cl2 alkyl, cyclohexyl, benzyl or phenyl, or
Rll and R12 together are C,+-C5 alkylene or oxaalkylene,

or Rll and R12 are each a group of the formula



5. The use. according to cIain1I'of a Iight stabiliser of the fornula (I

I in which n is_the -nunber or methyl.[err]is
hydrogen. oxyl. [err] al kenyl [e muw“u“[ﬂl I ﬂil]e ar ald<>616 Got. ]9
al kanoyi. [err] al kenoyl. [err] . rr] in whi ch

I s hydrogen. nethyl. ethylor phenyl and R [err] [err] or
hydrooxyal kyi ene or [err] [err] ~ - if =2 is the group (-[err]

- 6. The use. according to claim1. of a Ilght stablllser of the fornul ae
i VAI. (VB) cr (V€ r [err]CHYA) OCHerr] . (VvB)
[err] 3 Hlerr] O in - ' ﬁuﬁber 1 or 2. Ris hydrogen or
methyl. R i's hydrogen. oxyl -C8 al kenyl. C3-C8 al kynyl,

"~ C7Cl2 aralkyl. Cl1-C8 alka RﬁEé?S%;dW@tTﬁyf or a group

-CH2--CH(Onh)-Z. in which Zis en. nmet tnyl or phenyl. and R6 is
hydrogen. C1-C, 2 al kyl. alggl. ; %I glyc or C2-C6 al koxyal kyl and
R7, if n=1, is hydrogen G1- C12 kyl . C3- al kenyi . C7-C9 aral kyl,

C5- C7 cycical kyl . C2-C4 hydroxyal kyl , Cﬁ; ﬁ3__

glycidyl or a group of the formula - ( 39
-[err]--0--CO0-Q in which mis 1 or 2 ano 0 iA
if n=21is C2-C, 2 alkylene or C6-C, 2 alCHl
-CH2 CH(OH)-CH2- O XOCH CHOH) CH2-, in whi
aryLene or C6-Cl2 Cycl oal kyl ene. or a gg N ¢4

- CH2CH('Qz) CH2- - (OCH2--CH(Qz) CH2) 2, in wHi Zgi s hjﬁrogen 0, 016, 723 47
- c.-[err] alkyl. alyl. benzyl C -Cl2 ai kanoyl or benzoyl. and Tl and T2

i ndependently @f one afplNgLea'fecording to claim 1, of light stabil-
isers of the formula (VII)

koxyal kyl , C-C10, aryl.

-O or of the formula

Cl- C18 al kyl or phenyl. and
.. 2 al kenyl ene a group

Cl10 al kyl ene. C6-C15

'R ¢cH CHR T

AL

N R 20

(VII)

= CH3 CH2R Jn

in which n is the number 1 or-2; R is hydrogen or methyl
and R20 ifn=1, is C4-018 alkyl, C7-C12 aralkyl, the
group -CO-R15 or C ’Ch alkyl substituted by -CN, -COOR16,
~OH or -OCORy7, in which R15 is C;-C,, alkyl, 02-C4
alkenyl or phenyl, R16 is C -C18 alkyl and R17 is C 'C18
alkyl, CZ-C10 alkenyl, cyclohexyl, benzyl or C6'ClO aryl,
or, if n = 2, Ry, is C,-C;, alkylene, but-2en-1,4-ylene,
xylylene, the group -(CHZ)Z-OOC-Rls-COO—(CH2)2- or the
group -CHZ-OOC-RIQ-COO-CHZ—, irn which Rl8 is CZ-ClO
alkylene, phenylene or cyclohexylene and ng is CZ-ClO
alkylene, xylylene or cyclohexylene.

9. The use; according to claim 1, of light stabil-
isers of the formula (VIII)

~E-CO~-NH-CE -0R21 (VIII)




h';}arog'en. Cl[err] al kyl or err] aryI ‘wnich is u |s unsubstituted or substituted

by halogen or QA Cl atkyl, or @mi mﬁ or T1 and T. together with t
C atorm whi ch bonds them for ‘ ’ pyrroh A
pi peridinvl, which are unsubstiu ted by Clq{l)dlaqolgﬁB 7.

use. accordi ng to ciaiml1, of a light stabiliser of the formula (VI) -
ir. which is the number 1 or 2 and R8 43 «a group.of the fornula [err] which
Ris hydrogen or rusty. [err] be [err] CE [err] [err] 11111 1111111 - .

48 - m which @ Ql5, R, —g N -vdy clon i B i@ec%@g %yPéng thks
S

0 oup = 00 - RIETGR L e p.vav@al% ot 85, ReERTL err
Indwglgh| SnglmeﬁmC,lztbé I@.d'oup:Z-l-(GZI-E] kaig+ or @hsnygltra]?iiﬁnd‘i s K1i£18 er klyl
o 1t n < o HuiFdReion ity s %%WQ%‘ F8Ee isFe R Ehe
gr oup --[err] C3-{Qg ra}]éf;ergy-ﬂe &37‘;&8 -agynyl, "c12 aralkyl Qj:ngCI} CH2- .

in which R18 g8l Kardst0 edk.;@neal en$:|_ J.d gygi-.ogleéyg,@ﬁe and R19 is
C2- C10 al kyi en x { I‘5CXC| ohexyl Tene 36 The uSe, acco

claimi1, of af HBIFR % ok si¥dregen) mephyl [,e,ert?nyﬁ.e,qr] phenyl,
which Dis -N@Eﬁﬂﬁgfms Hydibgéncarcn&emfglsnnylta@dqggns ﬁ&&r5g6ﬁ23)0-
I n which 323 ' '018 alkyl, 05-07 cycloalkyl, C7-C12 aralkyl, cyano-
ethyl, Cg-C,4 aryl, the group -CH?-CH(R 23)-0H,1n which Rz
is as deflned above a group of the formula
RCH,, CH3 R

AV

or a group of the formula

-G-N~E-CO-NH-CH,=OR,

R
CH, CH,
N
RcH,” 1 CH,R
Ry

in which G can be CZ'C6 alkylene or C6-C12 arylene, or R
is a group -E—CO-NH—CHZTORZL

10. Use of compounds 2,2,6 6-tetraalky1piperidine com-
pounds according to claim 1, characterised .in that oligo-
meric or polymeric compounds are used in which the recur-
ring structural unit contains a 2,2,6,6~tetraalkylpiper-
idine radical, especially a polyester, polyether, polyamide,
polyamine, polyurethane, polyurea, polyaminotriazine, poly-
(meth)acrylate or poly(meth)acrylamide, and copolymers
thereof, which contain such radicals.

11. Use of 2,2,6,6-tetraalkylpiperidine compounds
according to claim 1, characterised in that compounds are
used which contain, in their molecule, at least one 2-(2'~
hydroxyphenyl )benztriazole group or 2-hydroxybenzophenone

22



hydrogen met hyl or pnenyi, the group [err]- or a single bond. Ris

hydrogen/or rrefayl. R is hydroge IkyI C3-C6 al kenyl .
C3-Cs al kynyl, CrCl12 aral kyl. C1- l aI kenoy é%l or
group Ch2 [err]-Z. in which Zi's or phe

hydrogen or C -C alkyl and R12 is hydrogen Cl-C16 al kyl . C6-
cyci oal kyl . C7-C12 aral kyl, cyanoet hyl= &6--10 aryl. the group CHZ [err] in

which R23 is a defined above. a group ot the fornula RCH[err] [err] 2 3
or ? gr oup okztgmliprand at elrerdst rbrmlzc;:{_lE B ot erdPHERL ﬁ'ﬁz@r I gr&ug.l2
aryl ene. or S a g - e .accordin claim
1, wherein the 2|gnt st ?}%Uisrﬁl_ﬁ% ]qego%r'l-flfi R ep%ef‘g‘rféé] bund
in which the rerkmrao'lgamsedatm e#haMan canﬁthratkizatlon salt of a 2,2,6,6-
2.2,6, 6- tetraal.é@ﬂrra @ecPOl yester. polyet her

~pol yam de. pol y yuret poi@urea p am notri azr ne

pol y( et h) acry %I%Rmdrﬁ%r AR ONGHr0F GleAks erta Hek e tharggch

contai ns such a:dzaiﬁheﬁi|in 1Eha'3J9£ ERESN it NEF e zJaarana-tmﬂwlﬁ@érﬂﬁne
stabiliser used is atﬁg% t%]r cont ar ns jn 1ts. nol ecul e, | east one
2- (2 - hydr oxyplfEAg4 & % r’iﬁ&%enzophenone group ano
at | east one pdlly-al Kyi rliqneraahom.‘gl@ulm a]riiy cusae mﬁctheilp@cteﬂmg/ cleimd, t he
preceding cl ai ng, t ﬁn?l

t etraal ky! pi peri (f ne con:rpgoﬁdf&s useg&ﬂéigI ﬁé %g%%roga (}f&[%em.dine
clains 1 to 11,comRauwt 8 g o @n anpounts &f (@¢dhatkyb |'l|’derW%Ii

conmpound Wi th aoamlorpeﬁmmv@wﬂ%e Jﬁhn mzsqxsafﬂ&-é.ﬁx@w one of the

precedi ng cl ai wherein the 2 tet eridine conpound,.is, used
in an anount of 4. 01 t %Q’/oarﬁf’%"éf E]Ylf e‘ﬁﬁﬂ' FRTiS Wn%t
(![a(t:)qijer resi n)otl%él@%é@tﬁﬁg}mét% (-5 ) racﬂdh.zméﬂ-' Hyn L’:B.ggf{ 'll:h@rﬁnlljoun't
stabilisers areggm %é) .[yjf e&ea.% é&gr/é% 9|9 SO
chosen that the sumo i tabi T eers 12

wei ght. based o tthe sleimtstaweliﬁemrisu%c%e‘ro r6i by wq:tghtsebmd)rm ng
to either of clgidsscthreritlfoe WEiEiP CIHd %ldalrgﬁn J asticisers. flow

control agents, curing _accelerators, thickeners, ersi

adhesi on i nprovers are &P%&"fﬁtﬂﬁ He? &H ?rl'\/%% c %mﬁ&%‘grﬁng‘m@ac‘

claim1, whereiterized ghttltlkittetidantas oplastieisers § L éwpeowtrol

lacquer. agents, curing accelerators, thickeners, dispersing agents
or adhesion improvers are added as further additives.

17. Use according to claim 1, characterised in that the
light stabiliser is incorporated in the topcoat lacquer.
18. Use of 2,2,6,6<tetraalkylpiperidine compounds

according to claim 1, characterised in that the topcoat
lacquer used is a lacquer based on acrylic/melamine resins.
19. Use of 2,2,6,6-tetraalkylpiperidine compounds
according to claim 1, characterised in that the coating

is a lacquer-coating for vehicles.



| 11121121 1112112 11121 1111212112171 * C L M 50’016’725, 016, 723 -49-

18. Use accordipng to claim1. whereir the topcoa: |lacquer used is a | acque
based on acry- lic/melam ne resins. 12945Use of 2.2.6.6-tetraal kyi pi peri

- conpounds according to Claim1 for the |acquer-coat+nrg—ef—vehicles

Revendi cations (as printed) 1. Uilisetion ce tetraal kyl-2.2.6.6

pi peridines, de leurs sels d' addfl:cn d'acide ou ce

des conposes nritaei ques, dventuellenment. avec d' aut r,mm, mm’mn‘ pour

| a svabi:isation de pe;intres a Geux couc es a uni cui sson,

rdsines acryliques, alkydes ou pc'yesters. qui sont eventueil enent ret;cu;

,es par des resines neiam ne formaidehyde. par des rdsones epoyyces ou par
des Poi'. socyanat es. pour lutter ccstre 1l'.action de ia lumkre. 2.

Ut . Ilsatlon se'on la.revendication 1 de-stpbilisant a la |um ere r epondant
a la forfiMe | ?sgfb'ffgg 1] Ri's\~  -s 21 "' CE2 ~~ ~~~~~
H dans Zao“@'-k@ ubd osr-%ee&@!?éa LB R ERRSy ks Br theil aéid LadildndL a%”é‘?%arg NdLstne

ou _- CONFRiai .a@ﬁunw 8L E¥es ae%Er_aﬁh t@nrver .aHnﬂaeGsr Qorpﬂeﬂmtnlavﬁ@ %Eque}m
at one d' byfdes bE@BcomOHciR. GIx@dBE p2lyékier Xyd:ms, which) ifedesiverintcanl ba sl&@éﬁeﬁmd
Ca2- one. m@: U’e'ﬁwrec&w"m@na dED’a@!‘Om TepolysPyenmEes. adaynpe ectan of ight.Gulidag ones
de car boR® >HeHl kyi e ayan- atones_de carbone. aicanayie ayant 1 a 8
atomes de Gafofie: a'a?'cé?lé‘i/?‘ '"‘ayé’m? light steitiser gt Hadorg= ¢l hone. gl ycvl dye ou
un ,gJ-e rH4 TQP)-Z Idans |aq eJA..e Z r.eoresem,-*‘un atone d hyoruorene ou un

. ? q

1

gro)upe m-thyle, c".yie Qu phenyié orsqpe n vaut 1, R2 reortsente un
X as" 6 aMornes de zar bonm

at one dflycorogene ijn gr3..pe ak
(eventueal anment interrom)u par Jun |\eur atom .s d cxygeine).

cyanethyle. renzyle, glycicyip.o ical -Fnr{oval ent d'un acice

carboxyli- Que, carbani  oul UUR aci'dd cn-, ant au phosphore.

al i phatrqae. cycl oaw phatique, araliphatique, aromati que ou hirkocycl;que,

du un r adiveadh Sk lrnglnembas oval ie Ridroden bE-OOBNR,, Rasllycdger it nie@yl. RS® RydRodéR. oxyl.
C:-Cy; alkyi. Ci-C, atkenyl. Ca-C, aixyny!. C»Cs, aralkyl. Cy-Cy alkanoyl. C3~Cs alkenoyl. glyciayi or a
group —CHCHICHI—Z. in which Z is hycrogen, methyi. ethyi or phenyl and Ry, if n = 1, is hydrogen, C,-
Cis alkyl. which can be imerrupted by one or more oxygen atoms. cyanoethyl. benzyl. glycidyl. a
monovalent radicai of an aliphatic, cycicaiiphatic, araliphatic, aromatic or heterocyclic carboxylic acid.
carbamic acid or phosphorus-containing acid or 8 monovaient silyl radical, it n = 2 is C,-C,; aikviene, C¢
C,: alkenyiene. xvilylene, a divalent radical of an aliphatic. cycloaliphatic, araliphatic. aromatic or
heterocyclic dicarboxylic &cid, disarbamic acid, or phosphorus-containing acid or a divaient silyl radical,
it n =3 is a trivaien? radical of an aliphatic. cycloaliphatic, aromatic cr heterocyclic tricarboxyiic acid. of
an aromatic tricarbamic acid or of & phosghorus-containing acic or a trivalent silyl ragicalandifn=4isa
tetravalent racical of an alighatic. cycloaliphatic or aromatic {etracarboxylic acid. .

3. The use, according 1o claim 2, of a light stabiliser of the formula (lf), in which n is the number 1 or
2, R is hydrogen or methyi, R, is hydrogen. C,-C,; alkyl. allyl, benzyl, acetyl or acryioyl and R,. if n = 1, is
a radica! of an aliphatic carboxylic acid having 2-18 C Atoms, of a cycloaliphatic carboxyhic acid having 5-
12 C atoms or of an eromastic carboxylic acid having 7-18 C atoms. and if n = 2 is a radical of an aliphatic
dicarboxylic acid having 2-36 C atoms. of a cycloaliphatic or aromatic dicarboxylic acid having 8-14C
atoms or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms.
4, The use, according to ciaim 1, of a light stabiliser of the formula (lll)

RCE CE R
A 1]

(1)

—_— o
Pi N 17—-:'—-.. 4
‘.-‘.CEZ CE3 . 2

in which n is the number 1 or 2, R is hydrogen or methyl, R, hydrogen, oxyl, C,-C.s alkyl, C4-C, alkenyl.'



groupe al kyl ene ayant 2 a 12 a.tones de caroone. é?canyﬂeg% ayant 4 a

at omes_de car boag. xyl yI I'ne. un radiigal_ divalen't Cun acide dicarboxyi
di car bammi que ou cont enant du phosphiore. aliphatique, cycioaiiphatiques
aral i phati oue. aromati oue ou he-rocycliaue. ou un radical silyle dlvalent

| or scue %‘wamnm CR.., arglignt. €5-C¢ BiBarisyl, CTLI amalmvt Giy¥idyl @Ak cPoudN—Ee-CBiOH—Z, in
trnoarb tfe“yai"p ater 'ue““" @hmlf Bndpiais hQmgen. 20 Shaityl. @S, cusloaliyl. C-C,

| eter ocy?f _’g:' h quertoritini=ghids BErawenrC.doi dev.c@rfrenant
aU" PNOS FoprcRlyor ‘@"rf 5° ‘ﬂ'“r’ »{?_ St w@w Aptor cr"a?@q E0HP-vaut
4. R2 reQbRseH nae:u,n LRy taqar‘ ‘2 "ﬁ Eé fo; 509,55 ué

al i i oat i-glie.—CeyaH)o8H] RRADI Gue &uuzﬁr-ocrml-c Rw

revenci cetdhon CeC.agdriens. €eC-sbabhe bsasd. Qn,ctoa'k;aenb UrNiviet e ;frévBenskirtt -sari'a
formul e i Tg"’ dzg.‘ﬁ%"ﬂ 9ra ‘Eré‘l”l R cn ?éﬁo?%%\fﬁr@f fagical pioammietwtd. cpripaiphaRe esdrotaicat one
d' hydr ogo;feaé I A r, ) ,Umg’g@m, Rups uﬁ %ﬁoﬁ%*eswmf@gehéan wrirgFoape

al kyl e ayapitrk (e U RES.iHe g‘aar‘,bg(;\‘ gamg "rg’ t’/zg "acetyle, acrvioyle:
et. lorsque n vaut 1. repr65ente un raalca un aci de car boxylicue -

ai i phi auque ayant 2 a 18at-ones.se caLbon yn aci de carooxyl ; que
_cycloaliphatique ayant 5 a 12htoT 2 Pqbon *ou-d' un a*lde carboxyllque
aromati que ayant 7 a 15 smnnebgde car ue n vaut 2. R2 repr®gente
un radi car d-un acide dlcarboryllo scontenant 2 i 36 atones de
carbone, d' un acide dlcarboxyilgu ¢l oal i'phatique ou aromatique
conportant 8 a 14 atones de cpfbune, Fsun aci de di carbarm que ali phati que,
cycl oal i phatique ou arom ati que ayant 8‘A 14 atones de carbone. 4.
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m-t hyl e: %m@psﬁs&ei&gue Ak O 5 d..hy YTl oAl (ol Qu;;;é hyak qu\l e. aikyle
ayant 1 A 18 atones d-. cor2one. a cenyl e ayant TR 8 atmnes de carbone.

aicynyle ayant 3 a 8 atorngs de carDone. aralkyle ayant 7 a 12 stones de
carbone. aicanoyie avant i 'Aa at OCces de sar bong‘ al cenoyi e ayant 3 a 5.

atones de carbone, cgl ycdvI‘O'ouc Un-t o;;p'eh_g;lz-g- (O—|) Z fdans iequel Z

repl senie un atonme d' hydrogope o r{htrn C: L N S *
0,016, 723 -50*- ethyie cu pnenyl” est rmrre d' hydrogene. Aun
groupe al kyle ayant | a 12 a%orre's _g__ ar bé‘rrLr e (VA)
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in which n is the number1 or 2, R is hydrogen or methyl R. is hydrogen. oxyl. C,-C.g alkyl. C.-C,
alkenyl, Cs-Cy alkynyl, C-C,, aralkyl. C,-Cy alkznoyl, C,-C; alkensyl, glycidyl or a group
—CH,—CH(OH)—Z. in which Z is hycrcgen. methyl. etnyl or phenyl. and R is hydrogen. C.-C,. alkyl,
allyl. berzyl, g'ycidyl or C,-C¢ alkoxyaikyl znd Ry, it n =1, is hydrogen. C. <Cs; aikyl. C4-C, atkenyi. C+-Cy
aratkyl, Cs-C, cycicalkyl. C,-C, hycrexyalkyl, €,-C¢ atkoxyalkvl, Ce-Cya aryl, glycidyl or a group. of the
formuia —(CHy)m—~COO—Q or of the formula —4CH;},—0—CO—Q. in which m is 1 or 2 an3 Q is Ci
Cis alkyl or phenyi. and if n=2 is C.-C,, alkyiene or Ce-Cyp aryiene, C.-C., alkenylens a group
~CH;—~CH{OH)}—~CH,—0—X—0—CH.~CH{OH)—~CH,—, in which X is C,-C.; alkylene. C¢-C.. aryiene
or Ce-Cy; Cy\.loalkylene or 3 group —CH,CH(OZ)CH,—OCH,~CH(OZ)CH,)—, in which Z 1s hydrogen.
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cartore, al candyle avant 2:a 18 atcr.es Ce ca.' bone. aI Al eyl e awyant

a: Dnes de carbone ou benzoyie; et. Loggque n vaut .1. R4 represente un
atornme d hyvd Ogene un gr oupe aI kyI e ayant I a 18 atomes de cartone.
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8. The use acto 2~ m T2~ 2 g light stabiliser of the formula (VIl)
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0, 0~Ov16, 723* -51- dans | esqjeuies nTd esente les nomtres 1 ou 2 . est
un atorne d' hydrogi ne ou un grouoe rret hyle. R est un atone d' hydrogAr ne.
un groups yDNAERX VR nithierh 8r 230 hyolo %ﬁ %?gfusn dg 2§ hoas, 2 ant
3 a 8 at ORRsSgre L‘-GOB-QQQ» cacLidd E.ﬁ:ys*% ﬁ cO5R \TESo mesonler CakEbR) Sin wﬂl‘é %uée
ayant 7 Acl-z,,aétmesz-mieamv bemnerengl aanie &, SYRAtand R, 8 EL-O AN, cre,-ocﬁatmﬂ

al cenoyi e cenjeimry!. peazyb onCofieaidrchmroncR., §i S talkyené R2-but1geourme. Xyylene. the

| - C. Ht OH SPup' afid™) et E—+ed Gl <o e Sroupre e COmrHyro ifpwhich
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al fkye ayafiy @ d2atg Peer%eecacraﬁbm%magb o or BENZHIE v VoI vl e,

al coxya:ivyi e ayant a 6 elonmes de carbone: . rorsque n vaut 1. P.7
recrdsente un atonre dshy crgne. un groupe al kyI e ayant 1 a 12 atornes ao
.carbone. alcenyle ayant 3 a=Bratmmes mle cartone. araikyle ayant 7 a9

at oones de carbone, cycl oal kyl & - 5 a 7 atcmes de car Done.

“hydroxya' -yle avant 2 a 4 & emNes de cxD-:€o-u-cByirkyl e ayant 2 a 6 (Vi)
aton-es de carbone. aryie a‘an O alomes de  czrocne, |lycidyle. un
groupe de fornule -(CH2), - z€ cgOU ce tornule tC o<l OCO d' oans
Jesquel l es mvaut 1 ou 2 et Qest 8n groups al kyle ayan' 1 a 18 a;nes de
car bone ou phery el; |orsque n vaut 2. A- represente un groups aikyl bne

ayant 2 a "12 % ngfe é%emf go E_‘%?B‘ﬁea%w”;g—mﬁcwgﬁ 'uef"@aﬂadﬁs
al cdnyl i néYEy%it 3 o‘l:_.‘ng “Re e BE E siter %'Q“%L

HO- XO- HZCHQ;§r ‘jl or rﬂUQé-éﬁ'a z vﬂﬁéh 21»@ ﬁ%&‘d eﬁwl lk 2"‘1 : Z)'r
ato..s de galhageandatyi m-a:gaw d.2c, A O5G1. ,ecgar@mr@anaaﬁyx O, yraa:n

a 15 at onmgsou pd&%&h@p&dou wr(:ud’id)lalaldﬁfn&lﬂ&boﬂvagiouﬁot e ickBakoNES

carbone) ou un ;roupe H CH2C~cQZ) CHy-OCI CH t Oz' CH2) 2-, (dens quuel Z est
un atone d' hydrogene un gsoupe at lgyie u% ntgl a 18 anrnes de car: one.
allyle. benzyie. aicanoyle ayant 2 a nes de carbone ou oenzoyiej

" or 2 group of the formuia
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in which G can be C;-Cg alkylene or Cg-C,; arylene, or Ry is @ group —E—CO-—NH—CH,—OR,,.

10, Use according to claim 1, wherein the lignt stabiliser used is an oligomeric or polymernc
compound in which the recurring structural unit contains a 2.2.6.6-tetraalkylpiperidine radical. especiaily
-a polyester, polyether. polyamide. polyamine, polyurethane. polyurea, polyaminotriazine, poly(meth)acry-
late or pely{methlacrylamide, or a copolymer thereof, which contains such a radical.

11. Use according to claim 1. wherein the light stabiliser used is a compound which contains, in its
molecule, at least one 2-(2' hydroxyphenyl)—benztriazoie group or 2-hydroxybenzophenone group and at
least one poivalkyipiperidine group.

12. Use accorcing to any one of the precedmg claims, wherein an acid addition salt of a 2.2.6.6-
t'etraa.kylplpendme compound is used.

13. Use according tc any cne of claims 1 to 11, wherein a ccmplex of a 2,2.6.6-tetraalky:piperidine ~
cempound with a metal compound is used,

14, Use according to any one of the preceding claims, wherein the 2.2.6.6-tetraalkyip:peridine
compound is used in an amount of 0.01 to 5% by weight, based on the solvent-tree binder (lacquer resin).

15. Use according to ciaim 14, wherein other iight stabilisers are additionally used, the amount of
these stabilisers being so chosen that the sum of ail of the light stabilisers is 0 02 to 5% by welght based
on the solvent-free binder (lacquer resin).

16. Use according to either of claims 14 and 15, wherein anticxidants. plasticisers, ﬂow control
agents, curing acce!erators. thickeners, dispersing agents or adhesion improvers are added as further
additives.

17. Use acccrdmg to claim 1, wherein the light stabiliser is incorporated in the topcoat Iacquer
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. 0,016,723 :
Tt Tz represenent cnacun, iddcoendammernt iun ce U autre. un atone
d' nydN\agene. ur\—qgroupe a! kyl e'ayeait 4 '8 atornes de carbone ou un grou
aryle ayant 6 a 10 atones de carbone (Llsalt'uee. enent subcftud oa-ce
I'" hal ogens ou par un grolLpe a:kyle ayant 1 a 4 atones de carbones ou araY:e

avant 7 i 9 o4 QsB@ScodfngCid BRREY, wHdrelN BB 1docoft ua@er DdedSis aavf‘a ubr ééfgg%naa%

car bone quic/meisunegkdi®. fornen! un crovue cyc os!i'ye ayant atorngs de
carbone (eketf ket ek nﬁﬁﬁ'tesrab&hnlmuﬂﬂq)awmnndg rsoetpdingatkgiaion Tafpartie ldcqderao@ing lofS
ce carbond§P§s® rclidinyie ou proeridi-yfe. 7. Uilsa:ion sejon ;a

revendi cation 1 de stabi)isants ai e-ard de la lumiere.rApondanlt a  :a

fornuse (\ée'\',,nd(cwm)nst@dgs Lﬁglég Ie n represenie |les norbres 1 ou 2 e: RE est
un groups de fornule: Q 32 dans laquelie R est un atone d' hydrogene

ou un group. 1.nitisebece xE(‘Il:naﬁ@I’:ZZ.B’E BB By [Ji® s adcitidn GrabiP Bu FY/REQ ¥V hSexes
al kyl e ay@rae cestcorrposes graliiqdes. Geanbhgheane nabee Wdugesayiailisa@s.i pddr 34 emBISsalen de
car bone. é’fc(’,"yh’}? ie"‘-'&(?éﬂ‘ﬂ“%s %1"8"’%,%36%@5“36%%&P'b%irﬂtf'w%ﬂeé qIRgescoucnTiyatiery. Al $eht
atones de g %g:, .e:;sr Rerriteiagm Bﬂﬂ TCmiee QIMEREY et S ITES e%ﬂ’(t@ﬁsyf"i}' 9%§ ant

3 A5 at 0m35“ i85 DAL, 1a givl(gdlédi{ B stttz aqypﬁlaryq:eaanaanm for %d@,ﬂs
| aquel l e Z represente un atons dthydrogene ou un groups ne-hyie e y|e ou
phenyle); Y represense -0- ou —I\BP-I RA=recgesente un groups al kyline ayant
2 a 6 atones de carbone ou -(. cH2)™ Q et represente |''un des nonbres 0
ou l; RO represente |les group s,lﬁ.. NR. 2.~ - 3, "N, HCH. OR13 Cu
-N(CH20R3) 2; lorsque n vaut 1.jRotre & Tes - es R oupes P. ou R9. et (i

| orsque n vaut 2. PA1G represe t@c.J Qups H Y-B-Y- (dans.|equel B

represente un grouoe al kyl kne Byar® 2 i "B awonek, de carbone et

6vent uel | e-nent interronpu par -N R14); Rt repr~sente un groups aikyle

ayant 1 a S37 ‘BRuSifes eaEsOR BroyeEr ecyél“oh@x!wn@‘nc"b@rm*,"dceﬂnem RyoiNei yRbd yh etomy ant

t a4 at Oﬁeév'"n"ﬂé’: bbﬁe-’i‘m’“"‘,"}' "d‘é‘”?ﬁl‘ Y jPaENe ou ¥n §roype B roxyie. aikyic ayam 1

_ S &C kP aicen a.c."r ato'ﬂes ce czrbone. alcynyle avant & & € atomes de caroone.

- - - - ar_—.m-,ue_ayan:J.a 2 atomes de carbor.e aicanoyie avamt 1 & 8 atomes de carhone, aicénsyle ayant 5 &

M S atornes de carbone, glvcidyle ou un groupe —CH,—~CHIOH)—Z {cans laqueiie Z reorésente un atome
C'hygrogene u un graupe méthyle, éhyis ou phényie) ; et iorsque n vaut 1. R, représente Ln atome
a'nycrogens. un groupe aikyle ayant 1 3 1€ siomes de rarbone (eve-ltue‘h'nen' interrompu par un ou
plusieurs atomes ¢ cxygene), cyanethyle. tenzyle, giycicyie. un radicakbmeonovalent d'un acice cars toxyti-
que, carberigue cu C'un acide c3ntenant cu phosphcore. aliphatique, cycloalighatiue, arahprahque,
aromeliGue ou héiérocyciique, ou un racical silyle monovalent ; lorsque n vaut 2. R; représente un
groupe elxyléne ayan 2 2 12 atocmes de carpone. aicényléne ayant 4 & 12 alcmes de carbone. xylyléne, un
radical divaient c'un acide dicarboxyiigue. dicarbamique ou contenant cu phosphore. aliphatique,
cycivaliphatigue. &rshphatioue, arcmatiaue ou hérerocycligue. ou un radical silyle divalent : lorscue n
vaut 3, R; regreserte un radical trivaient a'un acide tricarboxylique aliphatique, cycioaliphatique,
arematique o.z hetercoyclique, d'un acide tricarbamique aromaticue ou d'un acide contenant Gu
phesphore. ou il représemte un radical siiyie trivalent ; lorsque n vaut 4, R, représente un racical
tétravalent d'un acide 14tracarboxyiique alicnatigue. cycloaliphatique ou arcmatique.

3. Utilisaton, se:ion la revencication 2, d'agents de stabiiisation a ia lumiere. répondant 2 la
formuie (}l) dans iaquslie n représente les nombres 1 ou 2: R est un aiome ¢ hydrogéne ou ur groupe
méthyie ; R. est un arome d'hydrogéne. un groupe atkvle ayant 1 & 12 atomes de carbone. aifyle, benazvie,

acstyle, .=c'vhyle et. lorsque n vaut 1. R; représente un radical d'un acide carboxvlicue aiighauque
ayant 2 & 18 atomes de carbone, d'un acide carboxylique cycloaliphatioue ayant 5 a 1Z2atomes de
carbone ou d'un acide carboxylique aromatique ayant 7 3 15 atomes de carbone ; lorsoue n vaut 2, R,
represente un radicai ¢'un acide dicarboxyligue eliphatique contenant 2 & 36 atomes de carbone, d'un
acide dicarboxyilique cycloaliphatique ou aromatiqus comportant 8 & 14 atomes ce carbone, d'un acice
dicarbamique ahphatigue, cycloaliphatique ou. aromatique ayant 8 & 14 atomes de carbone.

4. Urilisat:on, seion la revendication 1, de stabiiisants a I'égard de la fumiére, repondant a ia

formuie{il) :
ACE, CE; R T__"
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dans lac"e!ie n rec'ese'xte fes nomeres 1 ou 2: R est un atome ¢’ hydrogene Cu un groupe méthyle : R,
représente un 2ome ¢ ‘hydrogéne, un groupe hydroxy!e sikyle ayant 1 & 18 atomes ¢'= cardone, alcényie
ayant 3 & & atomes de ca'bone aicynyle ayent 3 4 8 atomes de carpone, araikyie ayant 7 & 12 atomes de
carbone. aicanoyie avant 1 & 8 atomes de carbone, alcéncyie ayant 3 & 5 atomes de carbane, giycidvie ou
un groupe —~CH,—~CH(OH}—Z {dans iequel Z repiésenie un atome d’hydrogéne ou un groupe métnyls,
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0 016, ‘723 - 52 - R 2 represente un groupe al kyl e syant 172 12 atomes de
car oéqs cycl dhgxyl e, benzyl e." hydroxal kyle ayant 1 a 4 atones de carbo
R13 repr6sente un atorne dhydrogeng. ggn._group. alkyle ayant | A 12 atones
de carDone Cu phenyl e: et Rl4 reoresente un atorre d- hydr ogene. un groups
aI kyl e ayant a 12 atom&ggt de car bone cy. Erl o’I I ex | e. benz Iemou en

ot b Sy et bl ﬁxaﬁ"eﬁ
ayant 4 0 res s - ‘g 5 |@%u='19§a ae:Q'\eB'tfe c§ on%‘oz
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4 A18 a AL 2128 Mmsred%o BORRS L Qiky-
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par -CN. CQCRRiB.JscaBbhe) oOSOR, rié remeeniR p8s @sgroupa aljeeup. alahkys @ t&yzme A pautl 2
atones de2usdrrorienieralngethsel eveaphfivn ide WG%WMG'”EWFBGV@' QiP‘ \Ifﬂal oedohRPe
est un griglf *”"a?" iy eygﬁ?:’ﬁ”ez"‘ Pee-atgreson gﬂ'ﬂgo TEIRI Y2 Es g‘% g
al kyi e ayapfei - yilel 6,1H NES e LaLon) 3 } ¢ ‘°8en'9/ "aarf‘“zc"a“'l vig e 3

caroone. Cyel GNeXVk Geic ﬁﬂ;&gecékn’éwk@a@g@@mzeaaradp.aa{t QEPéﬂQ%rﬁéémne] ou.
| srsque n vaut 2, Re. est un groupe al kyl ene avant 4 A 12 atones de

carrone. buten- e2 ylne-1,4, xyFykene, ¢ gr@up‘ﬁk _
-.(C'.@--00C-Re--COO - (CHZ)Zi oL e” aro -CH2g- OR --C OO 0H2-, ou R 6
est un groupe a!kyilne ayant 2!a 10O atone e q_a\s_t_)one. phenyl ene ou -
cycl ohexyl ene, et R g represente un\gpeu-pé a1 Fie. xylyi ene ou b
cyci oaexylane. 9. Uilisation Sel-gn/l a4 evendi dation 1 de siabi'isants i

e§ener

1'6gard de la |lumere. repondahi "7 1a REH GH. R 2 1R >v C -N
E-C -Clz2 "1 >11 aCE2 CH3
- cars agoelis 0 esordsente jes nombres 1 ou 2 B est un siome d hydrogéne ou un groupe méthyie | R;
es ur glo~z d'tydrogéne ou un groupe hydroxvie, alkyie ajamt 1 & 18 atsmes ce caroone. alcanryew ayant
T & Sgtomes de caroane. aicynyle .:\ant 2 a Batomes ge carbone. aralkve dvant 7 a 12 2tomes de
carbong a:ca.’: vie avant 1 & 8 atomes de carbone. alcznovie ayant 3 2 § ato~es ¢& catbone, sigcidyie ou
un grouse —C —CH: —CHOMY—Z idans .ac.e'nc Z représente un atocme d'Hydrogéne du un growe methyle,
eihyie oL c‘w'y ‘e) : lorsque n vaut 1. R: représente un croupe alkviéne ou nyoroxyalkyiéne avant 23 8
at

mes Ce Carsone Cu uh groude acy ihxyalxyiéne ayant 4 & 22 atemes ce carbone et 1orsque nvaut 2, Re
sregeme g "'cuon'-—ct--\n!c-'._.)‘
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dans laquelle O represente -N(R)- ou -0--; E represente un group al k
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Uhiisation seicn ia revendication 1 de siabilisants & {egard de la iumiere réponcant 3 ia
formu*e{V :
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dans laquelle n représente ies nombres 1 ou 2 et R, est un groupe de formule :

—ye—{A) P H’l

dans laquelie R est un atome d’ hyr‘rogéne ou un groupe méthyle ; R, est un atome d'hydrogéne, un
groupe hvo'oxyle alkyle ayant 1 & 18 atomes de carbone, alcényle ayant 3 & 8 atomes de carbone.
alcynyie ayant 3 & 8 stomes de carbone, aralkyie avant 7 a 12 atomes de carbone. aicanoyie ayant 1 &
8 atc"»es de carbone. alcénoyle ayant 3 & S5atomes de carbone, giycidyle ou un groupe
~CH,—CH{OH)}—Z (dans lzgquelle Z représente un atome d’hydrogéne ou un groupe méihyle, éthyie ou
phenyle) Y représente —C— ou —NR,,—; A regrésente un groupe alkyléne ayant 2 a 6 atomes de
carbone ou ——{CH,);—O— et p représente i'un des nombres0 ou 1 Ry représente les groupes R,.
NR,;R,3. —OR;,, ——NHCH~OR,3 ou —N(CH,OR,;),; lorsgue n vaut 1, R,y représente les groupes Ry
ou R, et lorsque n vaut 2. R,, représente le groupe —Y—B—Y— (dans lequel B représente un grouone
alkyléne avart 2 2 6 etomes da carbone et éventueltiement interrompu par —N{R,,}—) : R., représente un
groupe alkyle ayant 1 & 12 astomes de carbone. cyciohexyue benzyie ou hydroxyalkyle ayant 1 2 4 alomes
de carbone ou un groupe de formule :
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dans iaguelle n represente 'un des nombres 1 ou 2 ; B est un atome d’hydrogéne ou un groupe meéthyle :

et, forsque n vaut 1, Ry esi un groupe aikyle 2yant 4 a 18 atomas de carboane. aralkyle ayant 7 & 12 atomes

de carbone, le groupe —CO—R,s. un groupe glkyie ayant 1 & 4 atomes de carbone et substitué par —CN,

—CO0OR,s, —OH. —OCOR.; {oll Rys est un groupe atkyie ayant 1 & 12 atomes de carbone, alcényle ayant

2 & 4 stomes de carbane cu phényle ; R, est un groupe alkyle avant 1 & 18 atomes de carbone : R,; est

un groupe alkyie ayant 1 & 16 atomes de carpene, aicényie ayant 2 & 10 atcmes de carpone. cyclohexyie.

L~enzyle ou aryie ayam 6 a 10 stomes de carbone] ou, 1arsque n vaut 2, R, est un groupe glkylene avant 4

a 12 atomes de carcone. buiéne-2 yléne-1,4, xylyléne, le groupe —{CH. rz-—OO\,—R,e—COO-rCH Yo—

ou ie groupe —CH,—COC—R.y—CO0—~CH,~, ot R, est un groupe alkyiéne ayant 2 2 10 ztomes de

carbone. phényiéne ou cycichexyléne, et R,y représente un groupe alkyléne, xylyiéne ou cycichexyléne,

8. Utilisation selon la revendication 1 de siabilisants & I'égard de la lumiére, réponcant & Ia
formuie {Vill) :

RCH,, CH, R

R - -D~E-CO-NE=-CH, -0
Ry~H / 2721 vty
RCH, CH,

dans laquelfe D représente —N(Rz}— ou —O—; E représente un groupe aikyléne ayant 1 & 3 atomes de
carbone, le groupe —CH;—~CH{R3)—O— [dans lequel Ry est un atome d’hydrogéne ou un groupe
méthyle ou phényle], le groupe —{CH_};—NH— ou une lizison simple ; R est un.atome d'hvdrogéne ou
un groupe meéthyle;: R. represente un atome d’hycrogéne, un groupe hydroxyle, elkyle ayant 1 &
18 etomes da carbone, alvenyie ayant 3 & § atormaes de carbone, alcynyle ayant 3 & 8 atomes de carbone,
aralkyle ayant 7 & 12 atomes de carbone, alcanoyle ayant 1 & & atornes de carbone, aicénoyle avant 3 &
5atomes de carbone, glycidyle ou un groupe —CH,~CH{OH)—Z [dans lequel Z est un atome
d’hycrogéne ou um groupe méthyle, éthyle ou phényle] et Ry est un atome d’hydrogéne ou un groupe
gikyle ayant 1 4 18 atomes de carbone ; Ry, représente un atome d'hydrogéne, un groupe alkyle ayant 1 &
18 atcmes de carbone, cycloalkyle ayant 5 a 7 atomes de carbone. aralkyle ayant 7 & 12 atomes de
carbone, cyane'hyie aryle ayant € & 10 atomes de carbonhe, le groupe —CH,~—CH(R)—0OM, ou Ry a le .

sens precité. un groupe de formule : I —————
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Ou un groupe de formule :

[ol G peut é:re un groupe alivisne ayant 2 & 6 etomes de carbone ou aryléne syant 6 & 12 atomes de
carbone] o Ry, est un groups —E—CO0—NH—-CH~0R,,.

10. Uti'sation de iftrazliyl-2,2.6.6 pipéridines selon la revendication 1. caractérisé en ce gu'on
utilise des oligeméres ocu polymeres dont le mclif récurrent coatient un radical tétraatkyl-2.2.6,
6 pipéridinc. en particulier des polyesiers, des polyéthers, des polvamides, des pclvamines, des
polyuréthannes. des polyurées. des polyaminotriazines, des poly(metnjacrylates: des poiy{meatr acrylami-
ces et leurs cepolymeres. Gui contiennent 2 teis radicaux. ]

11, Utilisation de {2tvzalkyl-2.2.6.6 pipéridines seion ia revendication 1. caractérizée en ce cuon
utilize cdes. composds contenznt dans leurs molécules au moins un groups (hycroxy-2 phenyl}-
< benzotriazole ou un groupe hycroxy-2 benzophénone et au moins un groupe tétrazikyl-2.2.6,6 piperi-
dire, :

12. Utilisation selon I'une quelcongue des revendications précédentes, caractérisée en ce gu'cn
utilise un szl d'adaition d'acide d’une téiraslkyl-2.2.6.6 piperidine. .

13. Uti'isation selcn 'une queicorque ges ravendicetions 1 & 11, caractérisée en ce gu'cn utilise un
compiexe c¢'une tétras'kyl-2.2.6.8 pipgridine avec un composé métalligue.

14. Utilisation seion {'une queicongue des revendications précédentes, caractéirisés en ce gu'on
utitise Ia tétraalkyl-2.2.6.8 pipéridine en une quantité de 0.01 a 5 % en poids, par rapport au liant {résine
pour vernis ou peinturgs) sans solvant.

15. Utilisation selon la revenaication 14, caractérisee en ce qu'on utilise en outre ¢'autres sizbili-
sants & 'égard de la lumiére, dont la proportion est choisie de maniére que la sormme de tous les
stabilisanis & V'égard de fa lumizre représenie G.02 & § % en Doids, par rappoert au liant (résine pour vernis
U peintures! sans solvaat.

16. Utilisation sejon 'une css revengicaitons 14 ou 13, caractérisée en ce qu'on ajoute comme autres

_additifs des antioxygénes, des plastifiants, des agents ge fluidité ou d'étaleament, des accéiéraleurs de
durcissement, des épzaississants, des agents de dispersicn ou ces agents d'amélioration de "adhérence.

17. Utilisation seicn la revendication 1, caractérisée en ce qu'cn incorpore au vernis de couverture,
ou & la couche de peinture de couverture, le stabilisant & I'égard de fa lumiere.

18. Utilisation ces téiraalkyi-2.2,6.6 pipéridines sslon la revencication 1, caractérisée en ce qu'on
utilise comme couche de vernis ou de peinture de couverture un vernis ou une peinture & tase de résine
acrylique/mslamine. :

19. Wilisation de tétraalkyl-2.2.6.6 pipéridines seion la revendication 1, caractérisie en ce que la
peinture-émail est une peinture ou un vernis pour automobile. -
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