1 Conposition and Process for Enhancing Bi o-Mass Production in G eenhouses.
The instant invention relates to a thernopl astic pol ynmer conposition useful
in greenhouse filns to enhance plant growmh or in general bio-nmass
production. Further aspects of the invention are a process for enhancing ~
pl ant growth in greenhouses by incorpordt-ing a photoactive additive
together with light stabilizers into the greenhouse filmand the use of the
condensati on product of dlalkylan1no benzal dehyde and barbituric acid
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crops are degraded by the UV-conponents of solar radiation, whi ch nust be
filtered off to obtain high quality and productivity of the crops.
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a certain band of UV radiation, needs to be retained in greenhouses in order to ensure

fructification on flowering plants, e.g. tomato, cucumber, pumpkin etc.

Plant growth is regulated by photosynthesis, photomorphogenesis and the photoperiodicity.
All these processes require light and contribute in a unique way to the plant development. If
the spectrum of the outside solar radiation can be significantly modified by the optical
properties of the agricultural film covering a greenhouse, a change in plant growth may
-occur. Changes in the radiation transmitted by the agricultural film induce photo-synthetic
and photo-morphogenic effects and can result in modifications of the architecture and shape
of the plants with significant consequence on the value of the crop. '

The condensation product of dialkylamino benzaldehyde and barbituric acid enhances plant
growth in greenhouses, when incorporated into the thermoplastic polymer film covering the
greenhouse, A part of the near UV light is filtered out by this condensation product and
transformed into fluorescent light of substantially longer wavelength, which is believed to be
responsible for the faster growth of many plants.



grow h in greenhouses, when incorporated into the thernoplastic polyner
ftl mcovering the greenhouse. A part of the near W light is filtered out
by this condensation product and transforned into fluorescent |ight of
substantially | onger wavel ength, which is believed to be responsible for
the faster growmh of many plants. 2 Thié condensati on product alone is

phot ochem cal not sufficiently stable t¢&ensure the desired effect for a
certain tine. It has now been surprisingly found that the conbi ned use of
t he condensation product with a UV-absorber or/and with a sterically
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The product is very good compatible with a variety of polymers and with other frequently
used additives.

One aspect of the invention is a polymer composition for agricultural applications in the form
of films for greenhouses and smail tunnel covers, films or filaments for shading nets and
screens, muich films, non-wovens or molded articles for the protection of young plants

comprising
a) a thermoplastic polymer;
R102\ /R1o1
N 0
b) the condensation product of and NH
O N O
_ H
O

wherein Ryoy and Ry, are independently hydrogen or C¢-Cg alkyl;

cl) a UV-absorber; or

c2) asterically hindered amine, containing at least one radical of the formuta



H O wherein R101 and R102 are independently hydrogen or Cl-Cl18 al kyl; cl1) a
W- absorber; or c2) a sterically hindered am ne, containing at |east one
radical of the formula 3 in which Ris hydrogen or nethyl; or c3) a

UV- absorber and a sterically hindered am ne, containing at |east one
radical of the formula in which Ris bgdrogen or nmethyl. Preferably the

UV- absorber is selected fromthe group tonsisting of benzotriazole UV-
absor bers, benzophenone UV-absorbers, hydroxyphenyl-triazi ne UV-absorbers
and oxalic anilide UV-absorbers or mxtures thereof. In a specific

enbodi nent of I nyention the hydroxybenzophenone is of formula | the

2- hydr oxyphenyl sazole is of formula lla, Ilbor Ilc RR n T2 4 (CHA
t he 2-hydroxypheny nazirne is of formula Il off u 2 Y2 and the oxanilide

is of formula G-y (I WRERRER R is hydrogen or methyl; or

) RCH, CH, R

¢3) a UV-absorber and a sterically hindered amine, containing at least one radical of the

formula

RCH,, CH

in which R is hydrogen or methyl.

cH, R

Preferably the UV-absorber is selected from the group consisting of benzotriazole UV-
absorbers, benzophenone UV-absorbers, hydroxyphenyl-triazine UV-absorbers and oxalic
anilide UV-absorbers or mixtures thereof.

In a specific embodiment of the invention the hydroxybenzophenone is of formula |

O OH
SRtk
Z;

the 2-hydroxyphenylbenzotriazole is of formula lla, llb or lic

" s . N T
( ]:/N\
(lla), T/©:N {1Ib)
Va i
R Y R, CH,CH,CO—T,

Nz



in the conpounds of the fornula (1) vis an integer from1l1l to 3 and wis 1
of 2 and the substituents Z independently of one anot her are hydrogen,

hal ogen, hydroxyl or al koxy having | to 12 carbon atons; in the conpounds
of the formula (lla), Rl is hydrogen, alkyl having 1 to 24 carbon atons,
phenyl al kyl having 1 to 4 carbon atons in the alkyl noiety, cycloal kyl
having 5 to 8 carbon atons or a radi cal"®f the fornula -5 R4 CnH2n+1- m Mm
R5 in which R4 and R5 independently of one another are al kyl having in each
case 1 to 5 carbon atonms, or R4, together with the radical CnH2n+,. m
forms a cycloal kyl radical having 5 to 12 carbon atoms, mis 1 or 2, nis
an i nteger fjrom= to 20 and Mis a radical of the formula -COOR6 in which
R6 is hydrod to 12 clarbon at ons, al koxyal kyl having in
each case 1 5 in the alkyl noiety and in the al koxy

noi ety or ph 1 toich,e n atonms in the alkyl noiety, R2

i s hydrogen, 'ng f*tlo 18 carbon at ons, and phenyl al kyl
having 1 to carbon ato i yl mdllgt;y, and R3 i s hydrogen
chlorine, allkyl or al koxy 1
in which R6|is as defined abpve, at |east one of the radicals R and R2
bei ng ot her lthan hydrogen; ih the c ounds of the formula (ilb) Tis
hydrogen or alkyl having 1 to 6 carbon®atons, T, is hydrogen, chlorine or
al kyl or al koxy having in each case 1 to 4 car bon at ons,

the 2-hydroxyphenyltriazine is of formula (Il

Yr@ ﬁmf
N
I ~

N._ =N

OH (n;

and the oxanilide is of formula (IV)

(IV) ; wherein
G

in the compounds of the formula (I) v is an integer from 1 to 3 and w is 1 or 2 and the
substituents Z independently of one anather are hydrogen, halogen, hydroxy! or alkoxy
having 1 to 12 carbon atoms;

E
ZT

in the compounds of the formula (lla),

Ry is hydrogen, alkyl having 1 to 24 carbon atoms, phenylalkyl having 1 to 4 carbon atoms in
the alkyl moiety, cycloalkyl having 5 to 8 carbon atoms or a radical of the formula



nis 1or 2and, if nis 1, /T4 T2 is chlorine or a radical of the formula
-Or3 or -N\1 and, T5 if nis 2, T2 is aradical of the formula / 10\ or
-0-T9-O; T T6 in which T3 is hydrogen, al kyl which has 1 to 18 carbon
atons and is unsubstituted or substituted by 1 to 3 hydroxyl groups or by._
-0OC0T6iI al kyl which has 3 to 18 carbon gtoms, Is interrupted once or

several tinmes by -0- or -NT6- and is unsubstituted or substituted by

hydr oxyl or -0OCOI6, cycloalkyl which has 5 to 12 carbon atons and is
unsubstituted or substituted by hydroxyl and/or alkyl having 1 to 4 carbon
atons, al kergyl which has 2 to 18 carbon atons and is 6 unsubstituted or

substituted Hy droxyl, i | al kyl having 1 to 4 carbon atons in the
al kyl noi et C@%fa*m'%i celll Q@P:Y]t he formula -CH2CH(OH)-T7 or 0 HCH CHZ 2 T4

and T5 i ndepéndently of one another are hydrogen, alkyl having 1 to 18
carbon atons, al kyl which has 3 to 18 carbon atons and is interrupted once
or sever &k apd e independently of ongasetheraare latkyl avinghineady caset btol? carhpbatona, ons,

phenyl , n | i iyt ed I Vi rbon at ons,
al kenyl ﬁ%?#&g%ﬁ%@n@ t@%?ﬁ%l ‘a:i‘lg ™D @nﬁ%ﬂ?@‘ﬂ%h%@i?ﬂé’a%%ﬁg %a“ztg%?f%% at ons
in the ablems, noi ety or hydroxyal kyl having 2 to 4 carbon atons, T6 is
hydr ogen i§|1i%f|2 F?é’éﬁﬁt%%ﬁ?roﬂn%%aédj atons, cycloal kyl having 5 to 12

Keny ving to

carbon atons, a carbon atons, phenyl, phenyl which is
subst i t uMeid agdigaliof thenfaunulg -COOR4n whichbon at ons, phenyl al kyl having 1 to 4

Car on. PRI M B8 ool dodchRS ey KNG 10 2
carbon atoms in the alkyl moiety and in the alkoxy moiety or phenylalkyl having 1 to 4 carbon
atoms in the alkyl moiety,

R is hydrogen, halogen, alkyl having 1 to 18 carbon atoms, and phenylalkyl having 1 to 4
carbon atoms in the alkyl moiety, and

R; is hydrogen, chlorine, alkyl or alkoxy having in each case 1 to 4 carbon atoms or -COOR;
in which R is as defined above, at least one of the radicals R, and R, being other than
hydrogen;

in the compounds of the formula (lIb)
T is hydrogen or alkyl having 1 to 6 carbon atoms,

Ty is hydrogen, chlorine or alkyl or alkoxy having in each case 1 to 4 carbon atoms,
nis 1 or 2 and,

ifnis 1,
/T4
T, is chlorine or a radical of the formula -OT; or -—N\ and,
TS
SN—T=N"
if nis 2, T, is a radical of the formula / 10 \ or -Q-Tg-O-;
T, Te

in which

Ta is hydrogen, alkyl which has 1 to 18 carbon atoms and is unsubstituted or substituted by 1
to 3 hydroxyl groups or by -OCOTs, alkyl which has 3 to 18 carbon atoms, is interrupted once
or several times by -O- or -NTe- and is unsubstituted or substituted by hydroxyl or -QCOT;,
cycloalkyl which has 5 to 12 carbon atoms and is unsubstituted or substituted by hydroxyl
and/or alkyl having 1 to 4 carbon atoms, alkenyl which has 2 to 18 carbon atoms and is



substituted by hydroxyl, phenylal kyl having 1 to 4 carbon atons in the

al kyl *noiety, or - CH2OT8r T8 is alkyl having 1 to 18 carbon atons, al kenyl
having 3 to 8 carbon atons, cycloal kyl having 5 to 10 carbon atons,

phenyl, phenyl which is substituted by alkyl having 1 to 4 carbon atons,

or phenyl al kyl having 1 to 4 carbon atags in the alkyl noiety, T9 is

al kyl ene having 2 to 8 carbon atons, al kenylene having 4 to 8 carbon atons,
al kynyl ene having 4 carbon atons, cycl ohexyl ene, al kylene which has 2 to 8

car bon ato n nterr ce or several i S 0-, or a radical
of the fUpsHoe uf’eddqfebre AR ing | IE serbpeattny B tes oyl .o
I s al kyl ene whi ch has to 20 carbon atons and can be igQterrupted once or
several tines by -0-, or cycl ohexyl ene, T" is al kyl en \g\avi ng 2 to 8

carbon atroigty, arleleytieaicor i f@hmtﬂaSCQzGIQﬁOl-ﬂ -Tajrbon ato interrupted
once or several times by -0-, 1,3-cyclohexyl ene, H%j Hy—T‘&r\‘éxyl ene, 1,3-
phenyl ene or 1, 4-phenyl ene, or T10 and T6, together with the two mtrogen
atons, are a piperazine ring; in the conpounds of formula (Ilc) R2is

C, - Cl12al lyandy indenendantiyefisee another arettwdnqgennalkyléwamogﬁdqﬁ&&adfontatens,or rrul a
[11) u {
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alkenyl having 3 to 8 carbon atoms, phenyl, phenyl which is substituted by alkyl having 1 to 4
carbon atoms, phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety,
T; is hydrogen, alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or
substituted by hydroxyl, phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety, or -
CH;OT,,
Tg is alkyt having 1 to 18 carbon atoms, alkenyl having 3 to 8 carbon atoms, cycloalkyl having
5 to 10 carbon atoms, phenyl, phenyl which is substituted by alkyl having 1 to 4 carbon
atoms, or phenylalkyl having 1 to 4 carbon atoms in the alkyl moiéty,
Ty is alkylene having 2 to 8 carbon atoms, alkenylene having 4 to 8 carbon atoms, alkynylene
having 4 carbon atoms, cyclohexylene, alkylene which has 2 to 8 carbon atoms and is
interrupted once or several times by -O-, or a radical of the formula -
CH;CH({OH)CH,OT,,OCH,CH(OH)CH;- or -CH-C(CH,OH)»-CH;-,
Tiols alkylene which has 2 to 20 carbon atoms and can be interrupted once or several times
by -O-, or cyclohexylene,
" Ty is alkylene having 2 to 8 carbon atoms, alkylene which has 2 to 18 carbon atoms and is
interrupted once or several times by -O-, 1,3-cyclohexylene, 1,4-cyclohexylene, 1,3-
phenylene or 1,4-phenylene, or
Tio and T, together with the two nitrogen atoms, are a piperazine ring;

in the compounds of formula (lic)
R’z is Cy-Cyzalkyl and k is a number from 1 to 4;

in the compounds of the formula (l11)
uis 1 or 2 and r is an integer from 1 to 3, the substituents



CONHY9, - CONY9Y10, -NH2, -NHY9, -NY9Y10, -NHCOY,t, -CN and/or -0OCOY, 1,

al kyl *which has 4 to 20 carbon atons, is interrupted by one or nore oxygen
atons and is unsubstituted or substituted by hydroxyl or al koxy having 1
to 12 carbon atons, al kenyl having 3 to 6 carbon atons, glycidyl, -
cycl ohexyl which is unsubstituted or substituted by hydroxyl, alkyl having
1 to 4 carbon atons and/or -0OCOYllr phenylal kyl which has 1 to 5 carbon
atons in the alkyl noiety and is unsubstituted or substituted by hydroxyl,
chlorine_and/or nethyl, -COY12 or -S02Y13, or, if uis 2, Y2 is alkylene
havi ng 2Yi thdegendenyal enecnothes|ake Rydregen, hsshiony) shangl, ephdagéon at ons,

xyl yl ene ' t S 4l r one or
ror & - PR i Ralia 1 do 12 g CHRY e aving 11818 kiR Hork,

- CH2 CH( Crikarphagingl b taO@HoazkprosfotiswhiciCis-substit@ied by-a graum-E@OICNGHEBBY) or

-(CH2) m CO2- Y18-0OCO- (CH2)m in which mis 1, 2 or 3, Y8 is alkyl having 1
to 18 carbon atons, alkenyl having 3 to 18 carbon atons, al kyl which has 3
to 20 caifiddilatons, is interrupted by one or nore oxygen or sulfur atons or

T AT LA Bl Bl sl 59, >
hydr oxyl hydibkdrhyalogeay aling 8 atkoxyl Bavizg bém1&taryen atoghsyci dyl , or phenyl al kyl
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phenoxy, hpdry aatfyh baviagy it ng 4 Lathonlomaahdor GOD¥,; Ophenglakyywhioh has 180 5
carbon atoms in the alkyl moiety and is unsubstituted or substituted by hydroxy!, chlorine
and/or methyl, -COY;; or -S0;Y 3, or,
if uis 2,
Y: is alkylene having 2 to 16 carbon atoms, alkenylene having 4 to 12 carbon atoms,
xylylene, alkylene which has 3 to 20 carbon atoms, is interrupted by one or more -O- atoms
and/or is substituted by hydroxyl, -CH,CH(OH)CH,-O-Y15-OCH,CH(OH)CH_, -CO-Yg-CO-, -
CO-NH-Y7-NH-CO- or -(CHz),-CO2-Y15-OCO-(CH;)n, in which
mis1,2o0r3,
Yg is alkyl having 1 to 18 carbon atoms, alkenyl having 3 to 18 carbon atoms, alkyl which has
3 to 20 carbon atoms, is interrupted by one or more oxygen or sulfur atoms or -NTe- and/or is
substituted by hydroxyl, alkyl which has 1 to 4 carbon atoms and is substituted by -
P(O)(OY14)2, -NYgY 4 or -OCOY,, and/or hydroxyi, alkenyl having 3 to 18 carbon atoms,
glycidyl, or phenylalkyl having 1 to 5 carbon atoms in the alkyl moiety,
Yo and Yo independently of one another are alkyl having 1 to 12 carbon atoms, alkoxyalkyl
having 3 to 12 carbon atoms, dialkylaminoalkyl having 4 to 16 carbon atoms or cyclohexyl
having 5 to 12 carbon atoms, or Yg and Y, together are alkylene, oxaalkylene or azaalkylene
having in each case 3 to 9 carbon atoms,
Y11 is alkyl having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms or phenyl,
Y2 is alkyl having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms, phenyl, alkoxy
having 1 to 12 carbon atoms, phenoxy, alkylamino having 1 to 12 carbon atoms or
phenylamino,



Y13 is alkyl having 1 to 18 carbon atons, phenyl or al kyl phenyl having 1 to
& carBon atons in the alkyl radical, Y14 is alkyl having 1 to 12 carbon
atons or phenyl, Y15 is al kylene having 2 to 10 carbon atons, phenyl ene or
a group -phenyl ene- M phenylene- in which Mis -0-, -5-, -SO2-, -CH2- or -
-C(CH3) 2-, Y16 is alkylene, oxaal kyl engegqr thiaal kyl ene having in each case
2 to 10 carbon atonms, phenylene or al kenyl ene having 2 to 6 carbon atons,
Y17 is al kylene having 2 to 10 carbon atoms, phenylene or alkyl phenyl ene
having 1 to 11 carbon atons in the alkyl moiety, and Y1$ is al kyl ene

havi ng 2Ytsds aBYiavingn! teti§raarknn apRos) lé'w@ybm.aéwmgvmawgzdwa%w atoBsen and
IS mterm&guggi rffte® or several times by oxygen; in the conpounds of the
formula (IV) 'x is an integer from1l to 3 and the substituents L
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and al so correspondi ng branched isomers. Furthernore, in addition to
phenyl al kyl having 1 to 4 carbon atons in the alkyl noiety, for exanple
benzyl, R, theatorapanddef dye faraiuay (IVhavis rap Ent&gmr&rooantmna aindntbe s‘ubstltemaapl e
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22 carbon atoms, phenoxy or phenyithio.

C;-Cisalkyl may be linear or branched. Examples of alkyl having up to 18 carbon atoms are
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethyibutyl, n-pentyl,
isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methyihexyl, n-heptyl, isoheptyl,
1,1,3,3-tetramethylbutyl, 1-methylheptyl; 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethyi-
hexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-
hexamethylhexy!, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl and octadecyl.

In the compounds of the formula (lla) R, can be hydrogen or alkyl having 1 to 24 carbon
_atoms, such as methyl, ethyl, propyl, butyl, hexyl, octyl, nonyl, dodecyl, tetradecyl,
hexadecyl, octadecyi, nonadecyl and eicosyl and also corresponding branched isomers.
Furthermore, in addition to phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety, for
example benzyl, R, can also be cycloalkyl having 5 to 8 carbon atoms, for example

RA
cyclopentyl, cyclohexyl and cyclooctyl, or a radical of the formula CH -M_ in

n 2n+1-m m

5

which R4 and Rs independently of one another are alkyl having in each case 1 to 5 carbon
atoms, in particular methyi, or R,, together with the C Hzn.1.m radical, forms a cycloalkyl
radical having 5 to 12 carbon atoms, for example cyclohexyl, cyclooctyt and cyclodecyl. M is



C nH2n+1l-mMmin R5 which R4 and R5 independently of one another are al kyl
having in each case 1 to 5 carbon atons, in particular nethyl, or R4,

together with the CnH2n+1-R, radical, forns a cycloal kyl radical having 5
to 12 carbon atons, for exanple cyclohexyl, cyclooctyl and cyclodecyl. Mis
9 a radical of the fornmula -000R6 in which R6 is not only hydrogen but al so

al kyl having 1 to 12 carbon atons or ngoxyal kyl having 1 to 20 carbon
atons in each of the al kyl and al koxy noieties. Suitable alkyl radicals R6
are those enunerated for R . Exanples of suitable al koxyal kyl groups are
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fluorine, chlorine, bromne or i1odine, preferably chlorine or brom ne and
nore preferably chlorine. At |east one of the radicals R and R2 nust be

ot her t hanadiitbhas Bpdrobén aﬁ'ﬂihhlbgé\% &y émﬁfpiw&ibrﬁfe &l 5?6:#1%‘ RBéam §Isé'b§9.1ll@\ kyl

or al kox haV| ng i n each case carbon atons, for exanp

but yl , WA C%FPHBQPmSa#&a%JP@é o sughrgiyl |rafilffa4fear@dﬂ$6ﬂﬁa§1 ('5'19 cleh@tmreﬁr rrul a
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and buty] I s not onl rogen or chlorine, but also alky

havi ng .Hewh@rfnefax@enzw Bndlc‘é‘HYbon atons, for exanple nethyl, rret hoxy and
butoxy, and, if nis 1, T2 is <chlorine or a radical of the forrrula Or3 or
-NT4T5. T3 is here hy dro en or alkyl having 1 to 18 carbon atons (cf. the
definiti BRACGENRS R, Suwgg%n aneaps in alrasesdiuetie, salogud hrominee iasiine; preferably

hydr oxy! cig6fEsr BIEmine @dr,ﬁgﬂeﬁéferdmnnlgyrthernore T3 can be al kyl having
3 to 18 carbon atons (cf. th efinition of R) which is interrupted once
or several tinmes by -0- or NT6 and

At least one of the radicals Ry and R, must be other than hydrogen.

In addition to hydrogen or chlorine, R; is also alkyl or alkoxy having in each case 1to 4
carbon atoms, for example methyl, butyl, methoxy and ethoxy, and also -COORs.

In the compounds of the formula (I1b) T is hydrogen or alkyl having 1 to 6 carbon atoms, such
as methyl and butyl, T, is not only hydrogen or chlorine, but also alkyl or atkoxy having in
each case 1 to 4 carbon atoms, for example methyl, methoxy and butoxy, and, if nis 1, Ty is
chiorine or a radical of the formula -OT; or -NT,Ts. Ty is here hydrogen or alkyl having 1 to 18
carbon atoms (cf. the definition of R,). These alkyl radicals can be substituted by 1 to 3

. hydroxy! groups or by a radical -OCOT,. Furthermore, T, can be alkyl having 3 to 18 carbon
atoms (cf. the definition of R,) which is interrupted once or several times by -O- or -NTg- and
is unsubstituted or substituted by hydroxyl or -OCOT,. Examples of T3 as cycloalkyl are
cyclopentyl, cyclohexy! or cyclooctyl. T; can also be alkenyl having 2 to 18 carbon atoms.
Suitable alkenyl radicals are derived from the alkyl radicals enumerated in the definitions of
Ri. These alkenyl radicals can be substituted by hydroxyl. Examples of T; as phenylalkyl are

benzyl, phenylethyl, cumyl, o-methylbenzyl or benzyl. T, can also be a radical of the formula

0]

“CHCHOH)}Tyor o & cH,



I's unsubstituted or substituted by hydroxyl or -OCOT6. Exanples of T3 as
cycl oal kyl are cyclopentyl, cyclohexyl or cyclooctyl. T3 can al so be

al kenyl having 2 to 18 carbon atons. Suitable al kenyl radicals are derived
fromthe al kyl radicals enunerated in the definitions of R,. These al kenylL
radi cal s can be substituted by hydroxyl,. Exanples of T3 as phenyl al kyl are
benzyl, phenylethyl, cunyl, a-nethyl benzyl or benzyl. T3 can also be a
radical of the formula -CH2CH(OH)-T7 or O HCH CH2 2 -10 Like T3, T4 and
T5 can, independently of one another, be not only hydrogen but al so al kyl
having 1 to 18 carbon atons or al kyl which has 3 to 18 carbon atons and is

I nt e V, i by -0-.or -NTfi-. T4 and T5 can,al so be
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cycl oal kid 4 cableaiims iathé alRyl nidiew\srabéndyl or pheapbLSE Fifallf thidsd abstabatshave
al ready bee Lven_ above. In anI%iO t o hydrogen and the phenyl al kyl

r adi cal sci{h%sgbﬁg’yﬂrﬁéﬁ’ﬁkyﬁﬂwg dupearmen ‘H%'T"oned above, T7 can be phenyl
or hydroxyphenyl and al so -CH20T8 in which T8 can be one of the alkyl,

al kenyl, cycloal kyl, aryl or phenyl al kyl radicals enunerated. The dival ent

radi cal T9 can be al kyl ene having 2 to 8~garbon atgns, and such radicals
can It nis 2, T; is a divalent radica! of the formula /N T N\ or -O-Tg-O-.
T

6 TS

In addition to hydrogen, Tg (see above also) is alkyl, cycloalkyl, alkenyl, aryl or phenylalkyl;
examples of such radicals have already been given above.

In addition to hydrogen and the phenylalkyl radicals and long-chain alkyl radicals mentioned
above, T; can be phenyl or hydroxyphenyl and also -CH,OTj in which Tg can be one of the
alkyl, alkenyl, cycloalkyl, aryl or phenylalkyl radicals enumerated.

The divalent radical Ty can be alkylene having 2 to 8 carbon atoms, and such radicals can
also be branched. This also applies to the alkenylene and alkynylene radicals Ty. As well as
cyclohexylene, Ty can also be a radical of the formula -
CH,CH(OH)CH,OT;;O0CH,CH(OH)CH,- or -CH,-C(CH>0OH),-CH,-.

- T1o is a divalent radical and, in addition to cyclohexylene, is also alkylene which has 2 to 20
carbon atoms and which can be interrupted once or several times by -O-. Suitable alkylene
radicals are derived from the alkyl radicals mentioned in the definitions of R,.

Ti1 is also an alkylene radical. It contains 2 to 8 carbon atoms or, if it is interrupted once or
several times by -O-, 4 to 10 carbon atoms. Ty, is also 1,3-cyclohexylene, 1,4-cyclohexylene,

1,3-phenylene or 1,4-phenylene.

Together with the two nitrogen atoms, Tg and Ty, can also be a piperazine ring.



al so be branched. This also applies to the al kenyl ene and al kynyl ene
radicdls T9. As well as cyclohexylene, T9 can al so be a radical of the
formula - CH2CH( OH) CH2OT110CH2CH( OH) CH2- or -CH2-C(CH20H) 2-CH2-. T10 is a
di val ent radical and, in addition to cycl ohexylene, is also al kyl ene which-
has 2 to 20 carbon atoms and which. can,pe interrupted once or several
tinmes by -0-. Suitable alkylene radica]s are derived fromthe al kyl
radicals nentioned in the definitions of R . Ti, is also an al kyl ene
radical. It contains 2 to 8 carbon atons or, if it is interrupted once or

several Exaraglepof allyl, alkoxyophanyipdsvh alkyienenalkenyilans, slkaxyadkyliasd cyaldatitybxyl ene,
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cycloal kyl radicals and al so al kylthi o, oxaal kyl ene or azoal kyl ene
radicals in the conpounds of the formulae (1), (lla), (IIb), (Ilc), (1)
and V) Withindbe enzoddatofer WWhabherbatsdhesesacroatimntoormul s laranintdeseral

benzotri @%ﬂ#ﬁedw absorbers those according to fornula Ila are in general
preferred. e WV absorbers of the fornmulae (1), (lla), (Ilb), (llc), (Il1)
and (IV) are known per se and are described, together with their
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In another embodiment the UV-absorbers of the class of hydroxyphenyl triazines are of
formula (llla)

307

308

OH
(Illa)
I:‘302 N \N I:{301

=
N
Rsoa Rz Rzo1 Raoa ,
in whichnis 1 or2;
Ry Ry Ry @and Ry, independently of one another, are H, OH, C-C_alkyl;, C, -

C,alkenyl; C,-C,alkoxy; C,-C  alkenoxy; halogen; trifluoromethyl; C_-C. phenylalkyl; phenyl;
phenyl which is substituted by C -C_ alkyl, C -C .alkoxy or halogen; phenoxy; or phenoxy
which is substituted by C.-C_alkyl, C -C, alkoxy or halogen;

Fisq3 and Ram, P Cz-CaalkenyI; Cz-
C, zalkenoxy; halogen; trifluoromethyl; C.-C, phenylalkyl; phenyl; phenyl which is substituted

independently of one another, are H, C-C, alkyl; OR'



C6al kenyl ; Cl1-Cl2al koxy; C2-Cl8al kenoxy; hal ogen; trifluoromnethyl;
C-Cliphenyl al kyl ; phenyl; phenyl which is substituted by Cl-Cl8al kyl,

Cl- ClBal koxy or hal ogen; phenoxy; or phenoxy which is substituted by

Cl- ClBal kyl, C1-Cil8al koxy or hal ogen; R303 and R304, independently of one -
anot her, are H, Cl-Cl2al kyl; OR 307; C21£6al kenyl; C2- Cl8al kenoxy;

hal ogen; trifluoronethyl; C7-C|phenylal kyi; phenyl; phenyl which is
substituted -12 by Cl-ClSaIkyI Cl- C18alkoxy or hal ogen; phenoxy; or

phenoxy i i ulstd t aI k 1- C1Bal kgx 8306
i s hydroé\g n‘\ti_ﬂha@'élgh"byda 0@1“5&9@[‘ ’O‘P @?%ﬁﬁ%‘ﬁﬂaﬁ‘wm Eiég’? Ciin

t he case Myem@Balkox@mdhEogéﬁ mdepenﬂently gf one ago';)herd_I are hydrogen
or C1- C S.Substjtute

Cl- C18al gxfkﬁyéﬁ“? A y, ﬁ:iw%éfﬁ & E%f %&d&ﬁ'” H2, ~ - CONHR309,

ﬁO\I( R308) (. dRﬁJtﬂé casé\lbvlﬂerernﬁd&lgm%d RN R&f@hﬁﬂ@%@)oé meMg@fﬂBBlél;e h}, f”@@ & 11,
phenoxy an enoxy ch j.s substityt al koxy
or hal ogg L (%ﬁ ¢(1SC@%|"‘@5“@PIR9§ t&‘ﬁ ‘53’ ﬁﬁe}:’r %t@ﬁ”%yal d'oR&" be
substutuoabmy-mlqor RDNH ccomm KengON dy,| -NHCD -MHRC ch al

i s subst | % cSé y! S - ( %mat% Cltﬁphe gl I'<\$I 3”%%‘]1 |s
unsubst i T P Sty S5 i o MUY S5, i
R3P7| inct Ialkoﬁﬁ&ﬁ‘ mlegaq norV\hFlZ i isSCCE @m@awmdherseanté?ﬂuﬁié@aﬂweo%la?atemtaydbeb
xylyl ene ene ] S7  substituted by
OH, or §té%%&$%c8§y 'tWerberf‘uE 'ke'tﬂ'lﬁﬁ(ﬁl)é-@é Brjubspituted by
COR321OFQC C%IW—@@@HM & enﬁ%?kﬁbh%ﬁb%ﬁtu%r(ﬁgﬁtuted HV’OW"" ch
mis an he ran from‘lt or is HOOH R 308 is Cl-C aal kyl

C2 Cl8sal ﬁgbs/‘f'”a h?b '%o«y%ft%sﬂz, R.a3 cs0al kyI which is interrupted by 0, NH,
NR309 or RS SiRdhecass wabksh L aitied Iy r@lcC@lalmdn réhé0£y|9|§rae$ttb5<tlé|k5h&% by
-P(O) ( R309) ( R310) of - T1 Andf or  OH;

- N
C5- ClchM"t?gl By jnter by @a@@élﬁ@?ﬁ%’@ﬁyw dH. er- 'malrﬂﬁ@m/lOilth?lformula -
CH,CH(OH)CH,0-R,,-OCH,CH(OH)CH,-, -CO-R,,,-CO-, -CO-NH-R_,,-NH-CO- or -(CH,) -

COO-R,,,-O0C-(CH,)_-, in which m is a number in the range from 1 to 3, or is

‘Q—CO"O—C*Q——
H2
HO OH

R, 18 C,-C alkyl; C,-C alkenyl; hydroxyethyl; C,-C, alkyl which is interrupted by O, NH,
NR o OF S and/or is substituted by OH; C.-C,alkyl which is substituted by -P(O)(OR )y

31472

N(R o)(R,,,) or ~OCOR,_  and/or OH; glycidyl; C.-C_cycloalkyl; phenyl; C,-C, alkylphenyl or

310

C,-C, phenylalkyl;
R.,. and R

309 310’

7C15dialkylaminoalkyl or C-C, cycloalkyl, or R, , and R,,, together are C,-C,alkylene or -

independently of one another, are C,-C alkyl; C,-C alkoxyalkyl; C,-

oxaalkylene or -azaalkylene;

R,,, is C-C alkyl; C-C,.alkenyl or phenyl; C,-C, hydroxyalky!; cyclohexyl; or is C,-C_ alkyi
which is interrupted by -O- and may be substituted by OH;

R, is C,-Calkyl; C,-C alkenyl; phenyl; C-C alkoxy; C,-C,.alkenyloxy; C.,-C, alkoxy
which is interrupted by O, NH, NR_, or S and/or substituted by OH; cyclohexyloxy. C._-
C,,alkylphenoxy; C.-C,  phenylaikoxy; phenoxy; C.-C alkylamino; phenylamino; tolylamino
or naphthylamino; _

R,,;is C,-C_alkyl; phenyl; naphthyl or C,-C, alkylpheny;

R,,, is C,-C,,alkyl, methylphenyl or phenyl;



R309 and R310, independently of one another, are Cl-Cl2al kyl;

C3- Cl2al koxyal kyl ; C4- Cl6di al kyl am noal kyl or C5 Cl2cycl oal kyl, or R309
and R310 together are C3-C9al kyl ene or - oxaal kyl ene or -azaal kyl ene; 8311
i s Cl-Cl8al kyl ; C2-Cl8al kenyi or phenyl; Cz Cl2hydroxyal kyl; cyclohexyl; or
Is C3-Cso alkyl whichis |nterrupted by -0- .and may be substltuted by
OH, 8312 is C1-Cl8al kyl; C2-Cl8al kenyl ; 1$henyl ; Cl1- Cf9al koxy; C3

Cl8al kenyl oxy; C3-C50al koxy which is interrupted by 0, NH NR309 or S
and/or substituted by OH, cyclohexyloxy; C7- Cl4al kyl phenoxy; C7

al phenyhal koByC. phoRrRA%YC, Clam Ak koHidhs terrBhied i, O IEA ¥t Tpkhylek-
napht hyl yl‘lﬂ‘f?g@l s Cl1:Cci® él phenyl ; g‘gphtk I FﬂWén}é? Cldalnpliyl phenyl ;

8314 is %1PVGT!'§PT<WFOUM WCBH%ﬁy ~08" pREy 1CH,” o8- \fis C2- Cloal kyl ene;
C4- Csoal R Ierse ohechy renent@rcu k@fﬂl n -
X—phenyle A k'y nb! B ;8@%& doia?rtmhsm@eﬁé a: -6 sér?)éne & Corio1
s C-C1 aﬁ Wﬁﬂ@ C2 ClOoxaaIkerne cz C10th|aalkylene Cs C12ary|ene or
C2- Co6al kenyl ene; R322 is C2-Cl0al kyl ene, phenyl ene, tolyl
di phenyl enemet hane or a group; and R323 is CZ Cl4al kyl ene or %5
whi ch i sRi ntiecr Wptame/idng, Phenwﬁ'{eo%lﬂehé diphetylenemetiankldiqr i ne, DI 1D, -
br oni ne of*%i odfné? es of alkyl are nethyl et hyl, propy sopro%yl
n- butyl, sec-butyl, isobutyl tert-butyl, 2- ethylbutyl NHEOT YTSCcH

i sopentyl, 1-nethyl pentyl, 1,3-dinethy|buty| n- hexyl , 1- msthylhexyl3 n-
heptyl , Eﬁ@begmyl 1,1, 3,3-tetranet hyl butyl, 1-nethy|hepty|

3-net hyl heptyl, n- octyl 2-et hyl - hexyl, 1,1,3-trinethy|hexy|,

1,1,3, 3- tetranethylpentyl nonyl, decyl, undecyl, 1-nethylundecyl,

dodecyl . nExasn@I eSamﬁneab6963/@%%@..;%.&%%%@@5@@5 @ons are nethoxy,

et hoxy, pfBpox¥y, i sopropox¥y, ® but oxy, I sobutoxy, pentoxy, | sopent oxy,
hexoxy, heptoxy, octoxy, decyl oxy, dodecyl oxy.

Halogen is in all cases fluorine, chlorine, bromine or iodine.

Examples of alky! are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-
ethylbutyl, n-pentyi, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-
heptyl, ischeptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethyl-
hexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl,
dodecyl.

Examples of alkoxy having up to 12 carbon atoms are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, iscbutoxy, pentoxy, isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy.

Examples of alkenoxy are propenyloxy, butenyloxy, pentenyloxy and hexenyloxy.,

Examples of Cs-Ci.cycloalkyl are cyclopentyl, cyclohexyl, cycloheptyl, cycloocty! and cyclo-
dodecyl. Cs-CgCycloalkyl, especially cyclohexyl, is preferred.

C,-C.Alkyl-substituted Cs-Ciycycloalkyl is for example methylcyclohexyl or dimethyl-
cyclohexyi.

OH- and/or C;-Ciealkyl-substituted phenyl is for example methylphenyl, dimethylphenyl,
trimethylphenyl, tert-butylphenyl or 3,5-di-tert-butyl-4-hydroxyphenyl.

Alkoxy-substituted phenyl is for example methoxyphenyl dimethoxyphenyl or trimethoxy-



Exanpl es of al kenoxy are propenyl oxy, butenyl oxy, pentenyl oxy and

hexenyl oxy. Exanpl es of C5-Cl2cycl oal kyl are cycl opentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl and cycl o- dodecyl. C5-C8Cycloal kyl, especially
cycl ohexyl, is preferred. Cl-C4Al kyl -substituted C5-Cl2cycl oal kyl is for -
exanpl e methyl cycloh exyl or dinethyltscyclohexyl. O4 and/or

Cl- Cl0al kyl -substituted phenyl is for exanple nethyiphenyl, dinethyl phenyl,
trimethyl phenyl, tert-butyl phenyl or 3,5-di-tert-butyl-4-hydroxyphenyl .

Al koxy-substituted phenyl is for exanpl e net hoxyphenyl dinmethoxyphenyl or
trinetho@?ay&4 phenyl . Exanpl es of C7-C9phenyl al kyl are benzyl and
phenyl et hyl . C7- C9Pheny|a|ky| which is substituted on the phenyl radical by
-OH and/ ar b havi ng . u o 10 carbon atonms is for exanple
nethylbeg§?P$eﬁP tﬁﬁﬂﬁ@% VV&“?%PH@?HQ?BB%E@@mYHert but yl benzyl or
3,5-di-tert-butyl -4- hydroxybenzyl Exanpl es of aIkenyI are aIIyI

2-methal Lyl, but enky ntenyl and hexenyl referr The carbon
atom in HoSeRhesiaky é’hBF'éf’r gykattujed;gn theahany rEQ'&ﬁ'ﬁ?YeQ"EP“‘HPkW alkg having up

met hyl eng, 1§tébfb@rﬂ%;torﬁ§ %’Mbﬁ%&ambfe‘ AR, dirREthfBEAZY, ﬁiﬂf‘ethymenzw tert-
pent anet hyl en hyl tri met hyl ene, hexanet hyl ené, tri net hyl

hexanet hQH‘télF?@“ZYJ)EE%E’ q‘r‘éﬁ%?‘l‘%'ﬁ‘b‘ ¥diexhesartet hyl ene. Exanpl es of al kenyl ene

are butenyl ene, pentenylene and hexenyl ene. C6-Cl2 arylene is preferabl y

phenyl ene. Al kyl interrupted by O is for exanple -CH2-CHZ-O CHZ
" cH2- crpExapies of alkepyiareaflyl, @yr@#zalmﬂén@qm ®ectyioanst hexanyl. Allyk @frﬁd@bﬁy

derived TrOBABSH Yéﬁirﬁ‘in%ltiﬁh)’lqgbreféagl?%%ﬁﬁéteddescr' ption is -((CHZ),
O b-H CH3, wherein a is a nunber froml to 6 and b is a nunber from 2 to

10. C2-C10 oxaal kyl ene and C2- ClOt hi aal kyl ene can be deduced fromthe above
nent i onegyarAplky |c§”@kyﬂér€éﬂ&$e B¥athyIESd,| EtibRE BdByiBhe, Tt NefbAERylRhe N

oxygen atom or a sulphu
pentamethylene, 22-d:methyltr|methylene hexamethylene, trimethylhexamethylene, octa-

methylene and decamethylene.
Examples of alkenylene are butenylene, pentenylene and hexenylene.
Ce-C1; arylene is preferably phenylene.

Alkyl interrupted by O is for example -CH;-CH,-O-CHz-CHj, -CH,-CH2-O-CHj- or -CH,-CH,-
O-CH;-CHp-CH,-0-CHo-CHs-. It is preferably derived from polyethlene glycol. A general
description is -((CHp)s-O)p-H/CHs, wherein a is a number from 1 to 6 and b is a number from
2to10.

_Cg-Cw oxaalkylene and C,-Cicthiaalkylene can be deduced from the above mentioned
alkylene groups by substituting one or more carbon atoms by an oxygen atom or a sulphur
atom.,

Specific examples of 2-hydroxybenzophenones are for example the 4-hydroxy, 4-methoxy, 4-
octyloxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2'.4-trhydroxy and 2'-hydroxy-4,4'-
dimethoxy derivatives.

Specific examples of 2-(2'-hydroxyphenyl)benzotriazoles are for example 2-(2'-hydroxy-5'-
methylphenyl)-benzotriazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert-



atom Specific exanpl es of 2-hydroxybenzophenones are for exanple the

4+ hydr:oxy, 4-methoxy, 4- octyl oxy, 4-decyl oxy, 4-dodecyl oxy, 4-benzyl oxy,
4,2' 4" -trihydroxy and 2'-hydroxy-4,4'- dinmethoxy derivatives. Specific
exanpl es of 2-(2'-hydroxyphenyl)benzotriazol es are for exanple
2-(2'-hydroxy-5"- n1ethy| ph e nyl) -ben_zotriazole,

2-(3",5 -di-tert-butyl - -hydroxyphenyr?%enzotrlazol e, 2-(5 -tert -15
butyl-2'-hydroxyphenyl)benzotrlazoIe

2-(2'-hydroxy-5"-(1,1, 3, 3-tetranet hyl butyl ) phenyl )ben- zotriazol e,
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0- benzot tdreg IEB' [2(2-eth Ihexyloxy)-carbonylethyl]-2'-hydroxyphenyl)-5- chloro- t |
(3" -tert- but y XXS yz ¥|oxy(]:ar 3{)ny ygt hy% pheny ?gnz_ocrﬁzoeo genzo
triazol e(® 1%/ guty{%,h(ydroxy 5 (2—methoxycarbonylethyl)phenyi) -5-chloro- benzotnazole 2-(3'-tert-

guE gl : tZeP?wgﬁ ?iyur&y =5~ ?2 AR BER/RY Rh BN R Estih2dRE NZ.04 [t RB Ay Re'-hydroxy-
( 2- ocﬁyﬁW%YEBWWQPW%WHW%HHZ@ﬁ i a1 dert-butylss’ IZ'éQ ethyhexylpxy)car-
2-(B ' -

enyI gbeﬁl Zgﬂlélggl]ob%m?ghe beni?ﬁ’r_lagbl_e ?EB'OJQB?%&I 24 Ii]MY e ylphenylbenzo
triazol et triazole, 2-(3-tert-butyl-2' hydroxy-5' (2- lsooctyloxycarbonylethy phenylbenzotrlazole 22-

2- (3" - t efdettilidnetbisia=(MNSH, Sttramethylb dIREDekb AN LRS- DYpHeRb the RRARYLDARERLS | 22

ol e

2,2
met hyl e nér%'iug‘[ 491 1243 dersbupn-5ARerethrpigetponyisthyd bydroxpb ey b2 bsnestdazole t he

transesterification product of
2- [ 3' - t emith polyethyisne( @lycottdooxy ¢ gHetdydreR.c OxXyHehe my L] 3 2¢h-berest ri a

zoI e with polyethylene glycol 300; [R CH2CH2 coo- 2CH2-]1- where R =

-1 by B B2 RSl 2 B P2 oy 3t r@%ythﬂbenzv')s (1,1,3,3etra-

met hyl buiéi the M%Erla%ét@l €; 2-[2-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(or,0:-di
2-[2 -hydroxy;/ww R el e Yipp 51133 etamethyloutyl)-5™-(a,c-dime-
t hyl benzmyjbeﬁﬁléhW?WEWF’Ia&E'G} e. Specific exanples of

2- (2- hydroxyphenyl)-1, 3, 5- tr|a2|nes are for exanple 2,4,6-tris(2-

hydr oxy- -oc}yl oxyphenyl ) -1 5-tri
2- ( 2- hydrPBRY4.- mfwﬁheﬂ%wdwxmwgi@ﬂ%mwes are for example 2,4,6-tris(2-

hydroxy-4-octyloxyphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dime-
thylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethyiphenyl}-1,3,5-triazine,  2-(2-hydroxy-4-
- octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-dodecyloxyphenyl)-
4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl]-4,6-
bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-
bis(2,4-dimethyl)-1,3,5-triazine,  2-[4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-
phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-{2-hydroxy-4-(2-hydroxy-3-dodecyloxy-
propoxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-
4,6-diphenyl-1,3,5-triazine, 2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine, 2,4,6-
tris[2-hydroxy-4-(3-butoxy-2-hydroxy-propoxy)phenyl]-1,3,5-triazine,  2-(2-hydroxyphenyl)-4-
{(4-methoxyphenyl}-6-phenyl-1,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxy-



t hyl phenyl )-1, 3, 5-tri azi ne,
2~ (2, 4-di hydr oxyphenyl) -4, 6- bi s(2, 4-di net hyl phenyl )-1, 3, 5-tri azi ne,
2, 4- bi s(2- hydr oxy- 4- propyl oxyphenyl ) -6- (2, 4-di
met hyl phenyl )-1, 3,5-tri azi ne, 2-(2-hydroxy-4- -
octyl oxyphenyl) - 4, 6- bi s(4- met hyl phenyl ) ;¢. 3, 5-tri azi ne,
2- (2- hydr oxy- 4- dodecyloxyphenyl)
4, 6-bi s(2, 4-di met hyl phenyl ) -1, 3, 5-tri azi ne,
2- (2- hydroxy-4-tridecyl oxyphenyl)-4, 6- blhéZ 4- d i methy
2,

phenyl) Rrogylgxylphey}rfes-b Mw%t wRgeny) 13 Aydrzing - 2ndut aftaabydwxy- (2-ethyl-
t
,Po) ERB bk Sy el M beludine Bz e L wa

ethyl)-1,3,5-triazine,

2-[4-(do [ R Y %ﬁﬂﬂ% P -

phenyl ] - g&gxﬂgg%éﬂ%rﬁiﬁ%#ﬂ?%gﬁ@%éﬁ§?%¥§§ -tr¥g¥%ﬁ2¥th§¥

2- [ 2- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxy-

pr opoxy) phenyl ] -4, 6-bi s(2, 4- dlnethylphenyl) 1, 3,5-triazine,

2- (2- hydr oxy- 4- hexyl oxy) p CHy 6- di phenyl - 1, 3, 5-tri azi ne,

2- (2- hydroxy-4- met hoxyphenyl ) - 4, 6- di phenyl -1, 3,5-triazine, 2,4, 6-

tris[2-hydroxy-4-(3-buto hydr oxy- propoxy) phenyl ]-1, 3, 5-tri azi ne,

2- (2- hydr oxyphenyl ) -4- ( hoxyphenyl) 6- phenyl -1, 3, 5-tri azi ne,

2-{2- hydr oxy-4-[ 3-(2-et hyl cl )-2- hydroxy -16

propyl oxy] phenyl } -4, 6-bi s 4-é d%&hﬂlphenyl) 1,3,5-triazine and

2-(2- hydr oxy- 4- (2- etPI -N" >N

hexyl ) oxy) phenyl - 4, gk di e-p--nyL‘ohenyi-1,3,5-triazine. For instance the

hydr oxyphenyl -tri a UV-lbsoyderyy are of fornulae: H3C(CH2)30 ; Gl=

HO O = a mxture of a) RL = R2 =
RbEHBLH; R3 = CH(CH3) - COO- C8H17, R4 =H;

= R4 = CH(CH3)-COO C8H17i

0G

OH

OH NN : G1= CH(CH,)-COO-C;Hs,

. G,0 HO 0G,



-18 OCH3 OH 2H5 OCH2 CH CH2O-CH2 CH-n-C4 H9 -19 O-n-C6H, 3 0-(CH2) 7-CH3 _20
CH3-a ‘and m The hydroxyphenyl triazi ne UV-absorbers are known and partially
itens of commerce. They can be prepared according to the above docunents.
Yet in another enbodi nent of the invention oligoneric or polyneric -
hydroxyphenyl triazines may be used, igp,particular those of formula (I

lc) -21 -[A-L-DL]x- (Il 1c) in which xis a nunber from1 to 50; Ais a
group of the formula (111b) or has one of the meanings given for D, wherein
formula (lIllc) contains at |east one A conformng to fornula (l111b); Dis
a dival ent residue containing t g~60 carbon atons conprising an aliphatic,
cycl oal i phatic or aromatic Hydrofarboh, ©Hssaid aliphatic residue
substituted by OH or interrciypted by 0 or both substituted by OH and
interrupted by 0; and in c hatCB;bonds to the carbon atomof L, D also
conprises nethylene or a d bond; L stands for an ester |inkage group;

0 —C4H,,
o /J\ff Isomix

(o}
OH
NT SN
I -
N
O,Fn
OH

4
o N~ SN

R
l o
N
R3. _R2
o} HO o \
= a mixture of

a) R1 = R2 = CH(CHj3)-COO-CgHy7, R3= R4 =H;
b) R1 = R2 = R3 = CH(CH;)-COO-CgH,7, R4 =H;
¢) R1 = R2 = R3 = R4 = CH{CH;)-CO0-CgHy7,



the R401 are independently of each other H, OR407 or OH, with the proviso
that dt | east one of 8401 or A413 i S OH the R407 are independently of each
ot her hydrogen, Cl-Cl2al kyl or a radical of formula (I111) Y-OR409 (111),
wherein in formula (1) at |east one of the R407 is a radical of formula
(I'11); R408 is hydrogen, Cl-Cl8al kyl; G .Cl2cycloal kyl; C2-Cl8al kenyl ;
phenyl ; C7-Cll phenyl al kyl ; C7- Cllal kyl phenyl; C1-ClBal kyl substituted by
phenyl, OH, hal ogen; Cl-C, Bal koxy, C5- C72cycl oal koxy, C3-Cl8al kenyl oxy or
COH, Yis -CO or Cl-Cl2al kylene; -22 R409, if Yis -CO, is C20-C60

al kyl , C20- C60al kyl substituted by OH and/or interrupted by 0, or RAN NR
R402 N 403 | is C24-Ce60al kenyl, or is a group of formula (IV) (CHM_.ix N
(Irv), N={ NR406 R405 wherein mis |a nunber from1 to 20; R409, if Yis
al kyl ene, is C20-C60al kanoyl ; R402, 03, R404, R405 and R406 are

i ndependent|y of each other hydr , Cl-C38al kyl which is unsubstituted
or substituted by hydroxy or Cl-CBal koxy; or Cl-C38al kyl which is
interrupted by an oxygen at om or N( C1- C18) al kyl group; phenyl or

C7- C12phenyl al kyl which are unsuljstituted or substituted by hydroxy or

C1- CBal kyl ;

OH

H NN

I st
N/Hij\
Q-CH

3

H3
H,C
H, N SN OH
=
N
OH
H,C OCHz CH—CH,0——(CH,),115-CH,
H,C
H,C
-
H, NI N H
-
N OH GaHy

!
H,C OCH;CHCH,0-CH;-CH-n-C,H,



R410 i s hydrogen, Cl-CBal kyl, d, phenyl or a group -OCR407; R411 is
hydrodgen or nethyl; R413 is hydrogen, nmethyl, OH or 0197; R414 and R415 are
i ndependently hydrogen, Cl-Ceaikyl, O or a group OR407; R416 is is

hydr ogen, Cl-Ceai kyl, O or phenyl; R418 is hydrogen or C, -CBal kyl . -
Speci fic conpounds are for exanple: N wgh nmonormer ratio nnmz = 0.5: 1
:0.5 -23 and W The hydroxyphenyl triazine UV-absorbers are known and can
be prepared according to WO 03/004557. Further oligonmeric or polynmneric

UV- absorbers are for exanple disclosed in WO 01/62821. Specific exanples

for oxam des are exanpl e 4, 4' -di octyl oxyoxanilide, 2,2'-

di et hoxyoxani | i dg P' - di octyl oxy-5,5"-di-tert-butoxanilide,

2, 2' -di dodecyl ox 3)-di-tert- butoxanilide, 2-ethoxy-2'-ethyloxanilide,
N, N - bi s( 3-di net hytyam nopr opyl ) oxam de, 2-ethoxy-
5-tert-butyl-2'-ethoxanilide and its mxture with

2-ethoxy-2'-ethy& 4 -di-tert-butoxanilide, mxtures of o- and

p- met hoxy- di subsfji t ut ¢d ox@Hi | i des and mi xtures of o- and p-ethoxy-

di substituted ox&ni Lides. e above nentioned UV-absorbers are largely

items of rrple known as Tinuvin(r) 326, 327, 328, 350,
360 or Chi nasH Ci ba Specialty Chem cals or Cyasorb(r) 1164
from CytetletnNc. I n many ~gse d__ y be of advantage to use a comnbi nation
of UV-absorbers fromdifferent ~ cl'&s$es, such as for exanpl e a benzophenone
UV- absorber with a benzotriazol e UV- absorber or a hydroxyphenyltriazine
UV- absorber with a benonEiazoIe UV- absorber. If such

3

H,C
HC NT SN H
=
N
H,C O—(CH,);—CH,
H
N"SN O



a conbination is used, the weight ratio between both UV-absorbers is for
exanpl’e from1:5 to 5:1, for instanc from1l:3 to 3:1, particularly 1:1.5
to 1.5:1. The total anpunt of UV-absorber is for exanple from0.005 to 5%
preferably from0.1 to 2% and particularly from0.2 to 1.5% based on the -
wei ght of the polyner. -24 For instancesghe weight ratio of the
condensati on product, conponent b) to the UV-absorber, conponent ci) is
from10:1 to 1:10, for exanple fromb5:1 to 1:5 and in particular from3:1

to 1:3. The sterically hindered am ne contains at |east one radical of
the formula RCH2\ ,CH3 in whj ogen or nmethyl. The sterically
hi ndered am ne | |ght stabiliz W 3the instant invention is
preferably a conpound of f C(qA i) to (A-10) or of formulae (B-1) to
(B-i 0); (a-1) a compound of forbula (A1) 0 11 0-c Ez nl (A-1) in
which E1 is hydrogen, Cil-CBal¥kyl OO, -OH, -CH2CN, Cl1-ClBal koxy,

C5- Cl2cycl oal koxy, C3-Co6al ke M C7- Cphenyl al kyl unsubstituted or

substituted on the phenyl b 1| 2 or 3 Cl-C4alkyl; or Cl-CSacyl, nml is 1,2
or 4, if mis 1, E2 i C3 if mis 2, E2|sC1C14aIkerneora
group of the formula (3 m

CH,-O

and

The hydroxyphenyl triazine UV-absorbers are known and partially items of commerce. They
can be prepared according to the above documents.

Yet in another embodiment of the invention oligomeric or polymeric hydroxyphenyl triazines

may be used, in particular those of formula (llic)



C- E4 | E3 OH wherein E3 is Cl-Cl0al kyl or C2-ClDal kenyl, E4 is
Gl- Cloal kyl ene, and -25 E5 and E6 i ndependently of one another are
Cl- C4al kyl, cycl ohexyl or nethylcyclohexyl, and if ml is 4, E2 is
C4- Cl0Oal kanetetrayl; ((x-2) a conpound of the fornmula (A-2) H2C CH CH CH2 1
111E7 E7 E7T E7T in which two of the radicals E7 are -COO (Cl-C20al kyl),
and two of the radicals E7 are a group?bf the formula (a-11) H3C , CH3
coo H3C CH3 with E8 having one of the neanings of Eli (a-3) a compound of
the formula (A-3) Eza /El, ~N E9 O C=0 H3C CH3 H3C -N CH3
-[A-L-D-L],- (llc)
in which
X is a number from 1 to 50;

A is a group of the formula (llib)

410
R (Ilib)
H4151.
Ryt | ~N
N/

R 418 R 418
T T
408 H4OB

or has cne of the meanings given for D, wherein formula {lllc) contains at least one A
conforming to formula (llib);

D is a divalent residue containing 2 to 60 carbon atoms comprising an aliphatic,
cycloaliphatic or aromatic hydrocarbon, or said aliphatic residue substituted by OH or
interrupted by O or both substituted by OH and interrupted by O; and in case that D bonds to
the carbon atom of L, D also comprises methylene or a direct bond;

L stands for an ester linkage group;

the Ruo; are independently of each other H, OR4o; or OH, with the proviso that at least one of
Rao1 OF R4y3 is OH;

the R,q7 are independently of each other hydrogen, C,-Cyalkyl or a radical of formuta (111)

R

408
—‘—Y— —R -
© 402 (111), wherein in formula (1) at least one of the Ry is a radical

|:1413

of formula (l11);

Raos is hydrogen, C,-Cigalkyl; Cs-Cyacycloalkyl; C.-Cigalkenyl; pheny!; C;-Ciiphenylalkyl; C,-
Cysalkylphenyl; C;-Cisalkyl substituted by phenyl, OH, halogen; C,-C galkoxy, Cs-
Cizcycloalkoxy, Cs-Cygalkenyloxy or COOH;

Y is ~CO- or C;-Czalkylene;



E12 in which E9 and E10 together form C2-Cl4al kyl ene, E11 is hydrogen or a
group -Z1-C0O0O-Z2, Z1 is C2-Cl4al kylene, and Z2 is Cl-C24al kyl, and E12 has
one of the meanings of Eli (A-2) (a-11) (A-3) (a-4) a conpound of the
formula (A-4) -26 H3C CH3 E14 O E 14 HBC CH3 | ~ 1 E13-N N-E15-C-N N-E13
H3C CH3 H3C CH3 (A-4) wherein the radigals E13 independently of one

anot her have one of the neanings of El, the radicals E14 independently of
one anot her are hydrogen or Cl-Cl2al kyl, and E15 is Cl-Cl0al kyl ene or

C3- C10al ene 82 a_conpound _of the formula (A-5) H3C CH3 wherein
(A-5) th ?9a ¥ i S Om 18 ComBes el rro-Cyoality! Bbstititask b Hw&d@rﬂﬁ@rwﬁted O, or
nmeani ngs of El, (a-6) a conpound of the formula (A-6)

Raos

N—R

403
I?402 N_\<
CHEN— N vy |
N—_—<
,N_H4os

R

- is Cao-Ceoalkenyl, or is a group of formula (1V)

405

wherein m is a number from 1 to 20;

Raoo, if Y is alkylene, is Cap-Cgoalkanoyl;

Rao2, Raoa, Raos, Raos and Rygs are independently of each other hydrogen, C,-Cgsalkyl which is
unsubstituted or substituted by hydroxy or C,-Cgalkoxy; or

C1-Cagalkyl which is interrupted by an oxygen atom or a N(C,-Cyg)alkyl group;

phenyl or C;-Cyzphenylalkyl which are unsubstituted or substituted by hydroxy or C;-Cgalkyl;
Raio is hydrogen, C,-C,alkyl, Cl, phenyl or a group —~ORyq7;

Ra411 is hydrogen or methyl;

Rz is hydrogen, methyl, OH or OR;;

Ra1s and Ry4y5 are independently hydrogen, C,-Cgalkyl, Cl or a group OR7;

Raig is is hydrogen, C,-Cgalkyl, Cl or phenyl;

R41s is hydrogen or C,-Cgalkyl.

Specific compounds are for example:

with monomer ratio n:m:z=0.5:1:0.5



E17 ,0 H3C ,CH3 in which E17 is Cl-C24al kyl, and Eta has one of the

neani ngs of Eli (A-6) (a-7) a conmpound of the formula (A-7) -27 0 (A-7) Eta
O in which E19, E20 and E21 i ndependently of one another are a group of the
formula (a-111) H3g CH2 CHCH2 NH----- < NEn | ~f OH CH3 wherein E22 has -
one of the nmeanings of El; (a-8) a conpggnd of the formula (A-8) O H3C CH3
Il CH-CllI 0 CO{ NEzZ3

and

n=05 m=1;, z=0.5

The hydroxyphenyl triazine UV-absorbers are known and can be prepared according to WO
03/004557. Further oligomeric or polymeric UV-absorbers are for example disclosed in WO
01/62821.

Specific examples for oxamides are for example 4,4-dioctyloxyoxanilide, 2,2
diethoxyoxanilide,  2,2'-dioctyloxy-5,5'-di-tert-butoxanilide, = 2,2'-didodecyloxy-5,5'-di-tert-
butoxanilide, 2-ethoxy-2'-ethyloxanilide, N,N'-bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-
5-tert-butyl-2'-ethoxanilide and its mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide,
mixtures of o- and p-methoxy-disubstituted oxanilides and mixtures of o- and p-ethoxy-
disubstituted oxanilides.

The above mentioned UV-absorbers are largely items of commerce and for example known
as Tinuvin® 326, 327, 328, 350, 360 or Chimassorb® 81 from Ciba Specialty Chemicals or
Cyasorb® 1164 from Cytech Inc.

7 In many cases it may be of advantage to use a combination of UV-absorbers from different
classes, such as for example a benzophenone UV-absorber with a benzotriazole UV-
absorber or a hydroxyphenyltriazine UV-absorber with a benzotriazole UV-absorber. If such
a combination is used, the weight ratio between both UV-absorbers is for example from 1:5
to 5:1, for instanc from 1:3 to 3:1, particularly 1:1.5 to 1.5:1,

The total amount of UV-absorber is for example from 0.005 to 5%, preferably from 0.1 to 2%
and particularly from 0.2 to 1.5% based on the weight of the polymer.



H3C CH3 H3C CH3 GO NE23 CH3 (A-8) wherein the radicals E23

i hdependently of one anot her have one of the neanings of Eli and E24 is
hydr ogen, Cl-Cl2al kyl or Cl-Cl2al koxy; (a-9) a conpound of the fornula
(A-9) . E26 2 (A-9) -28 wherein nm2 is 1, 2 or 3, E25 has one of the -
meani ngs of El, and when nR is 1, E26 igga group -CH2CH2 NH when n2 is 2,
E26 i s C2-C22al kyl ene, and, when n2 is 3, E26 is a group of the formul a
(a-1V) E 128 -E27 N _N.NEsc NN N - E27 E28 (a-1V) wherein the radicals

E27 indeeen_dentl of one another are C2-Cl2al kyl ene, and
or instance the weight ratio of the condensation product, component b) to the UV-absorber,

component c1) is from 10:1 to 1:10, for example from 5:1 to 1:5 and in particular from 3:1 to
1:3.

The sterically hindered amine contains at least one radical of the formula

RCH,\  CH,
—N in which R is hydrogen or methyl.
RCH,” CH, R

The sterically hindered amine light stabilizer useful in the instant invention is preferably a
compound of formutae {(A-1) to (A-10) or of formulae (B-1) to (B-10);

(c-1) a compound of the formula (A-1)

H,C CH,
o (A1)
E;—N O0—C—E,
| HC CH, —Im,
in which

E, is hydrogen, C,-Cgalkyl, O, -OH, -CH,CN, C,-Csalkoxy, Cs-C,.cycloalkoxy, Ca-Cealkenyl,
C+-Cophenylalkyl unsubstituted or substituted on the phenyl by 1, 2 or 3 C¢-C,alkyl; or
C,-Cgacyl,

| myis 1, 2 or 4,
if my is 1, Ez is Cy-Casalkyl, _
if my is 2, E; is Cy-Cyalkylene or a group of the formula (a-1)

—C—E, OH (a-1)

wherein E; is C-Cqoalkyl or C,-C,palkenyl, E, is C4-Cypalkylene, and



the radi cal s E26 i ndependently of one another are Cl-Cl2al kyl or

Ch-Cl2cycl oal kyl ; (a-10) a conpound of the formula (A-10) (A-10) wherein
the radi cal s E29 i ndependently of one anot her have one of the neani ngs of
El, and E30 is C2-C22al kyl ene, C5-Cr7cycl oal kyl ene,

Cl- C4al kyl enedi (C5- Crcycl oal kyl ene), phsgyl ene or

phenyl enedi (Cl- C4al kyl ene); (P-1) a conmpound of the fornmula (B-1) -29 (B-1)
in which Rpli R203, R204 and R205 independently of one another are

hydr ogen,. Cl-Cl2al kyl C5- Cl2cycl oal k){ C4- al kyl -substituted

C5- C12cy &k oaNky Fe Wﬁéh‘iﬂdenﬁ!ﬁeﬁﬁlloﬂﬁm heg §£ﬁbs@| Eedlindh  ayglohexyl apt/ or

Cl- G Oal keyidyérokriemy al kyl, C7-Cophenyl al kyl which is substituted on the
phenyl radi caI by -d—l and/ or Cl1- C10al kyl; or a group of the formula (b-1)
H3C ~ CH3 it MRd®é, Eajs (Gu-Gopakapmtatrayl C2- C18al kyl ene, C5- C7cycl oal kyl ene or

Cl- C4al kyl enedi (B5- Crcycl oal kyl ene), or the radicals R201, R202 and R203,
together with the nitrogen atons to which they are bonded, performa 5- to
10- nenbefed) acompoawiccofitoe farmyla (r2)R204 and R205, together with the nitrogen
atomto which they are bonded, forma 5- to 10-nenbered heterocyclic ring,
8206 is hy#Fogen, m Cly , -OH, -CH2CN, C1-Cl8al koxy,(A-2)

C5- Cl2cycl Oéiil kox CGaI kehyl C7- COphenyl al kyl unsubstituted or
subst it ut edEpn th:‘e; pher‘@;l by &, 2 or 3 Cl-C4al kyl; or Cl-CBacyl, and

in which
two of the radicals E; are -COO-(C,-Czpalkyl), and
two of the radicals E; are a group of the formula {(a-Il)

H.C CH,
——C00 N—E, (a-11)

H,C CH,

with Eg having one of the meanings of E;;

{0-3) a compound of the formula {A-3)

E'l(] N/EH
& o t=o (A-3)

|-:3c;>f§<cH3

H,C T CH,
12
in which
Es and E,, together form C,-C4alkylene,
E., is hydrogen or a group -Z,-CQO-Z,,
Z, is Co-Cysalkylene, and
Z; is C-Cysalkyl, and

E.2 has one of the meanings of Ey;

(-4} a compound of the formula (A-4)



bl is a nunber from2 to 50, with the proviso that at |east one of the

radi cal s R201, R203, R204 and R205 is a group of the fornmula (b-1); (J3-2)
a conmpound of the fornmula (B-2) -30 X,--j',"N~-I11IN R208 N R2 N 8210
N---1~~Xe NNI I ~1IRNNY 8207 NJ NN SIN 211 )(2 1 + N X4 (B-2) -
wherein R207 and R211 i ndependently of2®ne another are hydrogen or
Cl-Cl2al kyl, R208, R209 and R210 i ndependently of one another are

C2- Cl0Oal kyl ene, and X1, X2, X3, X4, X5, X6, X7 and X8 independently of one
another are a group of the formula (b-1 1), N-8213 (b-11) R 212 H3C CH3 in
whi ch R212 & h§'dr ogery Cl- Cral Eyl , H Hcycl oal kyl ,

Cl- G4al kyl -su jtute Co- er cy¢l oal , phenyl, -OH and/or

Cl1- C10al k)EIm-_&wbst' enyy (L= phepylal kyl,  C7- COphenglgl kyl whi ch
is substitute t he phenyl radi cal -OH Bnd/or Cl1-Cl0al kyi; or a group
of the fornula\(b-1) as defined above, /and R213 has one of the neanings of
R2oe; (0-3)%a c@mpound of the formul &¢B-%% (B-3) in which

wherein

the radicals E,3 independently of one another have one of the meanings of E;,
the radicais Ey4 independently of one another are hydrogen or C-Cyzalkyl, and
Eis is C1-Coalkylene or C,-Cypalkylidene;

(a-5) a compound of the formula (A-5)

H,C CH,

Y—N"N N—E ]

G CH, NY‘\ /’ 18 (A-5)
( U ne ony
N

wherein

the radicals E,s independently of one another have one of the meanings of E;;

{a-6) a compound of the formula (A-6)

E,, O H,C CH,

: NQ—E,, (A-6)

O HLC CH,

in which

Eﬂ' is C1-C24a|kY|, and

E.s has one of the meanings of E;;

(a-7) a compound of the formula (A-7)



8214 is Cl1-Cl0al kyl, C5-Cl2cycl oal kyl, Ci1-C4al kyl -substituted

Ch- Cl2cycl oal kyl , phenyl or Cl-Cl0al kyl -substituted phenyl, -31 8215 is
C3- Cl0al kyl ene, R216 has one of the neanings of R206, and b2 is a nunber
from2 to 50; (P-4) a conpound of the fornula (B-4) (B-4) H3CI CH3 H3C 1
CH3 R218 in which 922t R2n b3 8217 andof221 i ndependently of one anot her
are a direct bond or a -N(X9)-CO Xi 0-CO N( X11)- group, where X9 and X11

i ndependently of one anot her are hydrogen, Cl-Caal kyl, C5-Cl2cycl oal kyl,
phenyl, C, -C9phenyl al kyl or a group of the formula (b-1), X10 is a direct
bond or Gl-C4d| kyl ene, R218 has one of the neanings of R206, 8219, R220,
R223 and R2 depéndently of one another are hydrogen, C11g38alkyl,

C5- C12cycl odf kyl¥ or phenyl, R222 is hydrogen, Cl-C30al kyl,
C5- Cl2cycl &phenyl, C7- C9phenyl al kyl or a group of the fornmula
(b-1), an b3|s nunber from1 to 50; (0-5) a conpound of the fornula
(B-5) -32
- EED
in which

E1g, E20 and E;, independently of one ancther are a group of the formula (a-lll)
HC. ~ CH,
———CHZ—?H—-—CHE—NH —E,, (a-ti)
OH
H,C CH,

wherein E;; has one of the meanings of Ey;

(-8} a compound of the formula {A-8)

o H,C CH,
cC—o0 - N—E,
@_ / ol o
CH__—_C
\ HC  CH, (A-8}
E24
ﬁ —0 N~—E,,
O
H,C CH,
wherein

 the radicals Ey, independently of one another have one of the meanings of E;,
and Ez, is hydrogen, Cy-Cipalkyl or C,-Cjzalkoxy;

(o-9) a compound of the formula (A-9) .

H,C CH,
Ex—N N——E, (A-9)
H,C CH 2 m

— 2



(B-5) in which 8225, 8225, R227, R225 and R229 i ndependently of one anot her
are a direct bond or Cl-Cl0Oal kyl ene, R230 has one of the meanings of Rm
and b4 is a nunber from1l to 50; (0-6) a product (B-6) obtainable by
reacting a product, obtained by reaction of a polyam ne of the formula B
(B-6-1) wth cyanuric chloride, with a-g®mpound of the fornula (B-6-2) H2N
(CH2)b,5 NH (CH2)b"5 NH (CH2) b"~ NH2 (B-6-1) HIV R231 H3C H3C R232 CH3
CH3 (B-6-2) in which b'5, b"5 and b"'5 independently of one another are a
nunmber f(ﬂ,ﬂ@e?rbgo 12, R231 is hydrogen, Cl-Cl2al kyl, C5-Cl2cycl oal kyl,

phenyl or C™-C9phenyl al kyl, and R232 has one of the neanings of R2os;
(0-7) a cempbuhor®Hf the fornula (B-7) -33 O-( NCH ; HOOC=A2 CO? A nl

E.s has one of the meanings of E;, and

when m; is 1, Ex is a group ——-CHQCHE—NHO .

when m; is 2, Ey is C,-Casalkylene, and
when my is 3, Ey is a group of the formula (a-1V)

e Ea

7 N /N N—Ez

|
Ny N (a-1V})
|8

EZ?

|
E

—E

28

wherein the radicals E;; independently of one another are C,-C.alkylene, and
the radicals Eg independently of one another are C,-Cyzalkyl or Cs-Cycycloalkyl;

(o-10) a compound of the formula (A-10)

O o]
S S |c,!H l(iH 0 O
E,,—N !!I—Eso—-lll N—E,, (A-10)
H,C CH, H,C  CH,
wherein

- the radicals E;g independently of one another have one of the meanings of E;, and
Eao is C2-Cpoalkylene, Cs-Creycloalkylene, C,-Cjalkylenedi(Cs-Creycloalkylene), phenylene or
phenylenedi(C,-C,alkylene);

(B-1) a compound of the formula (B-1) |



wherein A is hydrogen or C -C4alkyl, A2 is a direct bond or

C, -C, aal kylene, and n, is a nunber from2 to 50; (0-8) at |east one
conpound of the fornulae (B-8-a) and (B-B-b) H3C CH3 ,CH2 (CH2)9 CH2 i
HCH2 N CH2 N OHH3IC CH3 /CH2 (CH2)9 CHCHz O Uz NCH2 OO H3C CH3 -
H3Ci CH3 H 1 J n2 wherein n2 and n2*_s4§e a nunber from2 to 50; (B-7)
(B-B-a) (B-8-b) ((3-9) a compound of the formula (B-9) -34 H

——-—N—RWN—-‘// \l—— (8-1)
T

w4 by

in which

Rao1, Raos, Rzos and Rgzs independently of one another are hydrogen, C,-Cialkyl,
Cs-Cizacycloalkyl, Cy-Cs-alkyl-substituted Cs-Ciocycloalkyl, phenyl, phenyl which is substituted
by -OH and/or C,-C,palkyl; C;-Cgphenylalkyi, C;-Cgphenylalkyl which is substituted on the
phenyl radical by -OH and/or C,-Cypalkyl; or a group of the formula (b-1)

HC_ CH,
N—R,0, (b-1}
HC CH,

Ra0z is C2-Cigalkylene, Cs-Croycloalkylene or Ci-Cialkylenedi(Bs-Crcycloalkylene),

or ‘

the radicals Rzg1, Ra02 and Rgos, together with the nitrogen atoms to which they are

bonded, perform a 5- to 10-membered heterocyclic ring, or

Rzo4 and Rags, together with the nitrogen atom to which they are bonded, form a 5-

to 10-membered heterocyclic ring,

Hze IS hydrogen, C,-Cgalkyl, O, -OH, -CH,CN, Ci-Cisalkoxy, Cs-Ciscycloalkoxy,

Cs-Csalkenyl, C;-Cophenylalkyl unsubstituted or substituted on the phenyl by 1, 2 or 3
- C4-C,alkyl; or Ci-Cgacyl, and

b, is a number from 2 to 50,

with the proviso that at least one of the radicals Rzo1, Raoa, Rags and Rags is a group

of the formula (b-l);

(B-2) a compound of the formula (B-2)



Hn3 (B-9) wherein A3 and A4 independently of one another are hydrogen or
Gl- CBal kyl, or A3 and A4 together forma C2-Cl4al kyl ene group, and the
vari abl es n3 independently of one another are a nunber from1l to 50; and
(0-10) a compound of the fornula (B-10) (B— 10) n4 wherein n4 is a nunber
from2 to 50, A5 is hydrogen or Cl1- 043#(%2 the radicals A6 and A7

i ndependently of one another are Cl-C4 or a group of the formul a
(b-1), with the proviso that at |east 50 %of the radicals A7 are a group
of the fornul aN(b ). Exanples of alkyl havi ng up to 30 carbon atons are
nmet hyl, ethyl ;Naropyl, isopropyl. n-butyl. seg-buty u,}y

tert-but g(l' 12 etlhyl bLT'[ %8% pengyl, l:Eg‘ope 21" mej hyI pintyl

1, 3-di net hyI Nabullyl , gn-hexyl, met hyl hexyl , n- heptp;q N tyl,

1,1, 3, 3-tetramgt hyl buf°yl 1- Mﬁgz:ptle/B-N met hyl hept yl , | n- octyl ,

2-ethyl hexyl, %1, 3-trinethyl et r amet hyl pe?ﬁi yl, nonyl,
decyl, undecyl, 1-nethyl UR ecyﬂl yI N 3, 3, 5, 5- hexanet hyI hexyl
tridecyl, tetradecyl pentadecyl Hexadecyl , ﬁeptadecyl oct adecyl ,

ei cosyl, docosyl and triacontyl. 01 -0f the preferred def| nitions of Eli
E8, E12, E13, E16, E18, E22, E23, E25, E29, R206, R213, R216, R21B, 8230
and 8232Whgreff - Caal kyl, especially nethyl. R231 is preferably butyl -35

Exanpl es pgf, aply ‘F%Mndb‘b\éhﬂ&tlynnf bfe aﬁotﬁar ﬁl@rhyaidgﬁﬁ oaoe»ommxy, et hoxy,

pr opoxy, I So I‘OpOXé but OX%;@ i sobut ox¥ é@/ ‘ xy, hexoxy,
hept oxy, Pewt BxryandBeyindgpendsitly el pragno h‘ir e %ﬂ'ﬁf&/ adecyl oxy and
oct adecy hoxy %m, s, DEXPLAE O ifdegBRaBMtyISt &te Blothér areCd Qroup &FAeiformula
preferably koxy and one of the préeferred neanings of R206 is

propoxy. (Bdhnpl es of C5-Cl2cycl oal kyl are cycl opentyl, cycl ohexyl,
cycl ohept yl, cycl Agst yd;Hsand

—N N—R,,, (b-11)

R
212 HSC CHa

in which Ra; is hydrogen, C;-Cyaalkyl, Cs-Ci2cycloalkyl, Ci-Caalkyl-substituted
C:-Cyzcycloalkyl, phenyl, -OH- and/or C-Cyealkyl-substituted phenyl, C;-Cgphenylalkyl,
C,-Cophenylalkyl which is substituted on the phenyl radical by -OH and/or C+-Cspalkyl; or a
group of the formula (b-l) as defined above, and

R213 has one of the meanings of Ryes;

(B-3) a compound of the formula (B-3)

H214
%‘»i 0
s (8-3)
o)
H,C CH,
H,C T CH,
|:‘216

_ b,

in which :
Ros i8 Ci-Cioalkyl, Cs-Cracycloalkyl, Ci-Caalkyl-substituted Cs-Cipcycloalkyl, phenyl or
C,-C1oalkyl-substituted phenyl,



cycl ododecyl . C5-CBCycl oal kyl, especially cycl ohexyl, is preferred.

Cl- CAAl kyl -substituted C5-Cl2cycloal kyl is for exanple methyl cycloh exyl

or dinethyl cycl ohexyl. Exanples of C5-Cl2cycl oal koxy are cycl opent oxy,

cyclohexoxy, cycl ohept oxy, cyclooctoxy, cyclodecyloxy and cycl ododecyl oxy.
C5- CBCycl oal koxy, in particular cyclopentoxy and cyclohexoxy, is

preferred. -OH4 and/or Cl-Cl0al kyl - substitut ed phenyl is for exanple

met hyi phenyl , di et hyl phenyl, trimethyi phenyl, tert-butyl bhezyl or

3,5-di-tert-butyl-4-hydroxypheny|. Exanmpl es of C7-C9phenyl al kyl are benzyl

and phenahghhy}cmﬁmwgaphenylaIkyI which is substituted on the phenyl

radi cal and by al kyl _having up to 10 carbon atons is for exanple

met hyl be %?has W?&tﬁ?m‘ﬁ’@ﬁf‘wo t BroaAy | benzyl, tert- butyl benzyl or

3, 5- di - t gyt altidimber froydlfostybenzyl . Exanpl es of al kenyl having up to 10

carbon atons are allyl, 2- nethallyl but enyl, pentenyl and hexenyl. Allyl

is preferred. The carbon atomin p05|tion 1 is preferably saturated.

Exanpl es( o) fgr=TeVAN cﬁﬁﬂ%ﬂﬂ@fﬂﬁm’ﬂQ qure than 8 carbon atons are fornyl,

acetyl, 3 inonyﬁ, butyry noyl, hexanoyl, heptanoyl, octanoyl,

acryl oyl, nethacryl oyl and benzoyl C1- CBAl kanoyl , /C3- CBal kenyl and

benzoyl are|preferred. Acetyl @%p acryl oyl are espec ally preferred.

Exanpl es of |al kyl ene havin o 22 carbon atonsf% re met hyl ene, ethyl ene,

propyl ene, —[TrT nef AyleneC etr end, pent ene, 2,(B-4di m
ethyltrinmethyle nmet hyl efme; %hi\\m et hyI rret hyl ene,

oct anet hyl epe Qnd qecan%t hyl ene. An exafpl e of 2@3 ClOal kyl i dene is the
group T CH 3 An ex#@mpl e of C4-ClOal kanlitgz,etrayl is 1,R, 3, 4-butanetetrayl .

H222
H,C CH,
HC™ T on,
L Rave - b3
in which

R217 and Ry independently of one another are a direct bond or a -N(Xg)-CO-X;0-CO-N(X;1)-

group, where Xg and X,; independently of one another are hydrogen, C;-Cgalkyl,

Cs-Ciocycloalkyl, phenyl, C;-Cgphenytalkyl or a group of the formula (b-[),

X1p is a direct bond or C,-C,alkylene,

R215 has one of the meanings of Rage,

Rz1s, Raze, Reps and Rgs independently of one another are hydrogen, C,-Csealkyl,

C;-Cyocycloalkyl or phenyl,

Rzz2 is hydrogen, C,-Cypalkyl, Cs-Cyacycloalkyl, phenyl, C;-Cophenylalkyl or a group of the
. formula (b-}), and

b; is a number from 1 to 50;

(B-5) a compound of the formula (B-5)



An exanpl e of C5- Cﬁcycloalkylene is cyclohexyl ene. An exanple of

Cl1- C4al kyl enedi (C5- C7cycl oal kyl ene) is nethyl enedi cycl ohexyl ene.  An
exanpl e of phenyl enedi (Cl- C4al kyl ene) is nethyl ene- phenyl ene- et hyl ene or
et hyl ene- phenyl ene-et hyl ene. Were the radicals A201, R202 and R203, -
together with the nitrogen atons to whigh-they are attached, forma 5- to
10- menbered heterocyclic ring, this ring is for exanple ~ H2 \ 2 -NN\ /
CHzCHz f 3 CHCII2-CQ -NN \ / CH2 CH2 A 6-nenbered heterocyclic ring is
preferred. Wiere the radicals R204 and A205, together with the nitrogen

atom to whi|c Iﬁthey are attached, fofma 5- q) 0- ered heterocyclic
ring, thi S—-I’—Icn-gn o.r_aqg&%rmLecg._ﬁ%.ujcoLbdy id r=—@gRIphol i no,
1- pi perazi ny mgt hyl - 1"~ pi pef azi nyI - heXa pi N1,

5,5, 7-trirrEthyI q’ Chom)pl perazFﬁ*yCP or 4, 5 5, 7-tetranet hyl -
1- honopi perazi nyl . dVbrphollno bs partlcul arly preferred. Ong of the
preferred definitigns of R219 nd R223 is phenyl. R226 is preferably a
di rect bond. P n * and 4 preferably a nunber from2 to 25, in
particular [2 19 ablyanurrber from1l to|l 25, in
particul ar |1 tch 20N CH, Hc

— by

(B-5)
in which
Razs, Razs, Raz7, Rass and Razg independently of one another are a direct bond or
C,-Cyoalkylene,
Rz30 has one of the meanings of Ry, and

b, is a number from 1 to 50;

(B-6) a product (B-86) obtainable by reacting a product, obtained by reaction of a polyamine of
the formula (B-6-1) with cyanuric chloride, with a compound of the formula (B-6-2)

H.N CH A -6-
2 ( 2) bls NH (CHz) bus JH (CHZ) bm (B 6 1 )
H=—N——R,,, (B-6-2)
H,C CH,
H,C N CHa
Ras2
in which

b's, b"s and b"'s independently of one another are a number from 2 to 12,
Rzs1 is hydrogen, C-Calkyl, Cs-Ci2cycloatkyl, phenyl or C;-Cgphenylalkyl, and
R232 has one of the meanings of Rgs;

(B-7) a compound of the formula (B-7)



b, and b2 are preferably a nunber from2 to 25, in particular 2 to 20. b3
and b4 are preferably a nunber from1 to 25, in particluar 1 to 20. b'5
and b"'5 are preferably 3 and b"5 is preferably 2. The conpounds descri bed
above are essentially known and comrercially available. Al of themcan be
prepared by known processes. The preparggion of the conpounds is disclosed,
for exanple, in US A-5,679, 733, US-A-3,640,928, US-A-4,198, 334,

US- A-5, 204, 473, US-A-4,619, 958, US-A-4, 110, 306, US-A-4,110, 334,

US- A- 4, 689, 416, US-A-4, 408, 051, SU A-768, 175 (Derwent 88-138, 751/ 20),

US- A-5, 049604, |, US- fr4, 769, 457, US- A- 4, 358, 307, US-A-4, 619, 956,

Us- A-5, 182,390, ° A-2,269, 819, US- A-4,292, 240, US A-5, 026, 849,

US- A-5,071,981, - A-4,547,538, US-A-4,974q, 889, US-A-4,086, 204,

US- A- 6, 046530 USNA—EH33- 0CIS- 4, 29, US-A-5, 051, (858,

WO A- 94112544 went 94-177, 274/ 22), A- 262, 439 ( Derwent
89-122,983/17), - 4,857,%95, US-A-4,529,760, US A 4,477,615, CAS
136,-504- 9646, UECA. 0583 412, US- A-4, 340, 34 WO A- 98151, 690 and

EP- A- 1, 803. The product (B- 6) can be prepar'® anal ogously to known
processes, for exarrpl e by reacting a polyamne of fornula (B-6-1) with
cyanuric_ chl o |o of from1:2 to 1:4 in the presence of
anhydroug"% hggf%gﬂe?{g:r d%& Y'um carbonate or pot assi um carbonate in an
organi c a@IsvzedltecxbohdesC{LC%ankylehécmmiet hane, toluene, xylene, benzene,

di oxane ﬁr tert- gtmé a%?oggl at a tenperature of from-20Cto +10C
preferab i/ 54 MRS 0 6191%c, in particular fromOC to +10C, for from2 to
8 hours, followed by reaction of the resultant product with a

2.2 5 o ERLATEA B RRL N Bl Sk o o 20 ot e

formula (B-f-1) enployed is for exanple fram 4:1 to 8:1. The quantity of
the 2,2,6, 6rtetranmet hyhod- pHperi dyl aga,ne cap be added in one portion or in
nore than ope portion at nt ery. of *a(gl_‘e) hour s.
—~CH;—CH—CH;—N o, (B-8-a)
N
OH
B HC ch, g o,

CH—CH—0——

CH,
_-CH, |
(CH,), )—N
\CH2 o o)
(B-8-b)
H,C CH,

wherein np and ny* are a number from 2 to 50;

(B-9) a compound of the formula (B-9)



-38 The nolar ratio of polyam ne of the formula (B-6-1) to cyanuric
chloride to 2,2,6,6- tetranethyl-4-piperidylamne of the formula (B-6-2) is
preferably from1l:3:5 to 1:3:6. The follow ng exanpl e indicates one way of
preparing a preferred product (B-6-a). Exanple: 23.6 g (0.128 nol) of -
cyanuric chloride, 7.43 g (0.0426 nol)-%4- [ -

bi s[ 3-am nopr opyl ] et hyl enedi am ne and 18 g (0. 13 nol) of anhydrous

pot assium carbonate are reacted at 5C for 3 hours with stirring in 250 m
of 1,2- dichl oroethane. The m xture is warnmed at roomtenperature for a

further 4 hours. R7.2 . 128 nol) of

N-(2, 2,6, 6-|t % 4 p| gggbqyl butyl am ne are added and the resultant
mxture isd BOC fdr 0 AAfurther 18.9 (0.13 nol) of

anhydr ous pgo a-rT d ed aQ xt re‘*i S war net at, GOC
for a furth*e ®6ohour s.ouTh p@:Ol:HV nt |é Hl-ai, er

sl i ght vacdum (200 nbar) gnd reépl aced %‘y 18 2 g (g '6f
N-(2, 2,6, 6-tetranet hyl -4- pi"peridyl)butyl am n aﬁdcg’ 2 g ( 1 n,Of

ground sodi um hydroxi de are added, the nixtute is heated at &eflux oy 2
hours and, for a further 12 hours, the water fornmed during the reaction is
renoved by azeotropic distillation. The mxture is filtered. The solution
is washed with water and dried over 8. The solvent is evapor at ed and
the resi duereirSAsieh@maﬁddp%adéﬁQCoﬂdhevmr(eﬁehyah@eh or'@]ﬁcaﬁﬂcgi, 'R, dHcoAlpCt
IS obtalped as,a colo F resin. In general, the product - can for
exanple ogetheL it &a@yeaegﬁﬁﬁbaﬂ% of the formula (B-6- cc) (B—6 J3) or

(B-6-y). tHetvaﬂaﬂth§mdb@endénfl)th drief dRofier ardTh wlmber Pdm 11t edEarkidr ee conpounds.
239 N HN (CHz (CH2) -')

{$-10) a compound of the formula {B-10)

th

O

—TH—— | (B-10)

|
o

=0

T
{

I ) e ) ) —— >

_._n4

wherein n, is a number from 2 to 50,

As is hydrogen or Cy-C,alkyl,

the radicals As and A; independently of one another are C-C,alkyl or a group of the formula
{b-1), with the proviso that at ieast 50 % of the radicals A; are a group of the formula (b-1).

Examples of alkyl having up to 30 carbon atoms are methyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethyl-
butyl, n-hexyl, 1-methylhexyl, n-heptyl, ischeptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-
methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl,
decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosyl, docosyl and triacontyl. One of the
preferred definitions of E,, Eg, Eya, Eia, Evs, E1a, E2z, E23, Ezs, Ezs, Rags, R213, Rz1e, Rz1s, Raao
and Raqa; is Cy-Caalkyl, especially methyl. Ry is preferably butyl.




2-12 1 2-12 1 2-12 ' NNNN NN N/ 8231 8231 N 8231 8231 N 8231 H3 C X k

CH3 H3C H3C i CH3 H3C 8232 (CH2) - 2-12 CH3 H3Cr 1. CH3 H3C | | CH3 H3C

CH3 H3C (B-6-a) HN H3C H3C | 8232 CH3 CH3 R23, R232 b5 (B-6-R) N N N

(CH2)2.12 NR231 -
-35-

Examples of alkoxy having up to 18 carbon atoms are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy,
tetradecyloxy, hexadecyloxy and octadecyloxy. One of the preferred meanings of E, is
octoxy. E,, is preferably C4-C,alkoxy and one of the preferred meanings of Rags is propoxy.

Examples of Cs-Ciocycloalkyl are cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and
cyclododecyl. Cs-CgCycloalkyl, especially cyclohexyl, is preferred.

Ci-C,Alkyl-substituted ~ Cs-Cycycloalkyl is  for  example methylcyclohexyl  or
dimethylcyclohexyl.

Examples of Cs-Ciacycloalkoxy are cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,
cyclodecyloxy and cyclododecyloxy. Cs-CgCycloalkoxy, in particular cyclopentoxy and
cyclohexoxy, is preferred.

-OH- and/or C;-Cpalkyl-substituted phenyi is for example methylphenyl, dimethyiphenyl,
trimethylphenyl, tert-butylphenyl or 3,5-di-tert-butyl-4-hydroxyphenyi.

Examples of C;-Cgphenylalkyl are benzyl and phenylethyi.

C7-CyPhenylalkyi which is substituted on the phenyl radical by -OH and/or by alkyl having up
to 10 carbon atoms is for example methylbenzyl, dimethylbenzyl, trimethylbenzyl, tert-
butylbenzyl or 3,5-di-tert-butyl-4-hydroxybenzyl.

- Examples of alkenyl having up to 10 carbon atoms are allyl, 2-methallyl, butenyl, pentenyl
and hexenyl. Allyl is preferred. The carbon atom in position 1 is preferably saturated.

Examples of acyl containing not more than 8 carbon atoms are formyl, acetyl, propionyl,
butyryl, pentanoyl, hexanoyl, heptanoyl, octanoyi, acryloyl, methacryloyl and benzoyl.
Ci-CsAlkanoyl, Cs-Csalkenyl and benzoyl are preferred. Acetyl and acryloyl are especially
preferred.

Examples of alkylene having up to 22 carbon atoms are methylene, ethylene, propylene,
trimethylene, tetramethylene, pentamethylene, 2,2-dimethyltrimethylene, hexamethylene,
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trimethylhexamethylene, octamethylene and decamethylene.

Ha
An example of Ca-C,palkylidene is the group —?—
CH

- 3

An example of C,-Cpalkanetetrayl is 1,2,3,4-butanetetrayl.
An example of C5-C;cycloalkylene is cyclohexylene,
An example of C,-C,alkylenedi(Cs-C;cycloalkylene) is methylenedicyclohexylene.

An example of phenylenedi(C,-C,alkylene) is methylene-phenylene-methylene or
ethylene-phenylene-ethylene.

Where the radicals Rag1, Ragz and Rz, together with the nitrogen atoms to which they are
attached, form a 5- to 10-membered heterocyclic ring, this ring is for example

CH,
CH;CH CH; CH
/o %\? /2 \N
\ / ' \ /
CH;CH, CHzCH,

A 6-membered heterocyclic ring is preferred.

Where the radicals Ry and Rgs, together with the nitrogen atom to which they are attached,
form a 5- to 10-membered heterocyclic ring, this ring is for example 1-pyrrolidyl, piperidino,

morpholino, 1-piperazinyl, 4-methyl-1-piperazinyl, 1-hexahydroazepinyl, 5,5,7-trimethyl-1-

homopiperazinyl or 4,5,5,7-tetramethyl-1-homopiperazinyl. Morpholino is particularly

preferred.

One of the preferred definitions of Rz and Raz; is phenyl.

Raz6 is preferably a direct bond.

N1, Ng, N* and ny are preferably a number from 2 to 25, in particular 2 to 20.
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N is preferably a number from 1 to 25, in particular 1 to 20.

by and b; are preferably a number from 2 to 25, in particular 2 to 20.
bs; and b, are preferably a number from 1 to 25, in particluar 1 to 20.
b's and b'’s are preferably 3 and b"; is preferably 2.

The compounds described above are essentially known and commercially
available. All of them can be prepared by known processes.

The preparation of the compounds is disclosed, for example, in
US-A-5,679,733, US-A-3,640,928, US-A-4,198,334, US-A-5,204,473,
US-A-4,619,958, US-A-4,110,306, US-A-4,110,334, US-A-4,689,4186,
US-A-4,408,051, SU-A-768,175 (Derwent 88-138,751/20), US-A-5,049,604,
US-A-4,769,457, US-A-4,356,307, US-A-4,619,956, US-A-5,182,390,
GB-A-2,269,819, US-A-4,292 240, US-A-5,026,849, US-A-5,071,981,
US-A-4,547,538, US-A-4,976,889, US-A-4,086,204, US-A-6,046,304,
US-A-4,331,586, US-A-4,108,829, US-A-5,051,458, WO-A-94/12,544 (Derwent
94-177,274/22), DD-A-262,439 (Derwent 89-122,983/17), US-A-4,857,595,
US-A-4,529,760 , US-A-4,477,615 , CAS 136,504-96-6, US-A-4,233,412,
US-A-4,340,534, WO-A-98/51,690 and EP-A-1,803.

The product (B-6) can be prepared analogously to known processes, for example

by reacting a polyamine of formula (B-6-1) with cyanuric chloride in a molar ratio of
from 1:2 to 1:4 in the presence of anhydrous lithium carbonate, sodium carbonate
or potassium carbonate in an organic solvent such as 1,2-dichloroethane, toluene,
xylene, benzene, dioxane or tert-amyl élcohol at a temperature of from -20°C to
+10°C, preferably from -10°C to +10°C, in particular from 0°C to +10°C, for from 2
to 8 hours, followed by reaction of the resultant product with a 2,2,6,6-tetramethyl-
4-piperidylamine of the formula (B-6-2). The molar ratio of the 2,2,6,6-tetramethyl-
4-piperidylamine to polyamine of the formula (B-6-1) employed is for example from
4:1 to 8:1. The quantity of the 2,2,6,6-tetramethyl-4-piperidylamine can be added
in one portion or in more than one portion at intervals of a few hours.
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The molar ratio of polyamine of the formula (B-6-1) to cyanuric chloride to 2,2,6,6-
tetramethyl-4-piperidylamine of the formula (B-6-2) is preferably from 1:3:5 to
1:3:6.

The following example indicates one way of preparing a preferred product (B-6-a).

Example: 23.6 g (0.128 mol) of cyanuric chioride, 7.43 g (0.0426 mol) of N,N'-
bis[3-aminopropyl]ethylenediamine and 18 g (0.13 mol} of anhydrous potassium
carbonate are reacted at 5°C for 3 hours with stirring in 250 m! of 1,2-
dichloroethane. The mixture is warmed at room temperature for a further 4 hours.
27.2 g (0.128 mol) of N-(2,2,6,6-tetramethyl-4-piperidyl)butylamine are added and
the resultant mixture is warmed at 60°C for 2 hours. A further 18 g (0.13 mol) of
anhydrous potassium carbonate are added and the mixture is warmed at 60°C for
a further 6 hours. The solvent is removed by distillation under a slight vacuum (200
mbar) and replaced by xylene. 18.2 g (0.085 mol) of N-(2,2,6,6-tetramethyl-4-
piperidyl)butylamine and 5.2 g (0.13 mol) of ground sodium hydroxide are added,
the mixture is heated at reflux for 2 hours and, for a further 12 hours, the water
formed during the reaction is removed by azeotropic distillation. The mixture is
filtered. The solution is washed with water and dried over Na;SO,. The solvent is
evaporated and the residue is dried at 120-130°C in vacuo (0.1 mbar). The desired
product is obtained as a colourless resin.

In general, the product (B-6) can, for example, be represented by a compound of

_the formula (B-6-o), (B-6-B) or (B-6-y). It can also be in the form of a mixture of
these three compounds.
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CH3 H3C ~ 1 CH3 HBC CH HC NN NCH3 3 3 CH3 H3C CH3 H I H In the above
formul‘ae (B-6-a) to (B-6-y), b5 is preferably 2 to 20, in particular 2 to
10. The sterically hindered am ne conpounds of conponent (c) are preferably
selected fromthe group consisting of the follow ng conmercial products: -
DASTI B 845 (RTM, TINUVIN 770 (RTM, TINJUWIN NOR 371 (RTM, TINWIN 765
(RTM, TINWIN 144 (RTM, TINUVIN 123 (RTM, TINUVIN 111 (RTM, TINWIN
783 (RTM, TINUVIN 791 (RTM, MARK LA 52 (RTM, MARK LA 57 (RTM, MARK LA
62 (RTM, MARK LA 67 (RTM, HOSTAVIN N 20 (RTM, HOSTAVIN N 24 (RTM,
SANDUVOR 3050 (RTM, DIACETAM5 (RTM, SUM SORB TM 61 (RTM, UVINUL 4049
(RTM, S P I TE WV 3034 (RTM), GOODRI TE WV 3150

(RTM | W@ﬁ%@%%’gﬂ%ﬁ E 3110 x 128 (RTM), UVINUL 4050 H
(RTM, CH MASSORB 944 (RTM, CH MASSORB 2020 (RTM), CYASORB WV 3346 (RTM,
CYASORB WV 3529 (RTM DASTI B 1082 (RTM, CH MASSORB 119 (RTM, UVASI L 299
(RTM, UVA 5 (RTM, UVASIL 2000 (RTM, UVINUL 5050 H (RTM,

LI CHTSCHUT s*l* ((%M—EUCHE m(%@m N 75~ €24, ‘(‘RTM— MARK
LA 68 (RTM|, UVASORB HA 88 (RTM, TI|NUWVIN 622 (RTM, HOERMNN&(RTM
and FERRO AN 806 (RT%_nP,arqbl cularhy preferred are TINUNFNy770 (RTM
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A preferred meaning of the formula (B-6-B) is
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_ A preferred meaning of the formula (B-6-y) is



CHn 4 9 NH(CH2)2 N(IH2)3 NHHCNTNCGCHI n3CHBn- 94\ .. ~~1/ b
5°-42 ‘Most preferred is Tinuvin 770 (RTM, TINUVIN NOR 371 (RTM and
TINUWIN 791 (RTM. The neanings of the term nal groups which saturate the
free valences in the conpounds of the fornmulae (B-1), (B-3), (B-4), (B-5),-
(B-6-a), (B-6-13), (B-6-y), (B-7), (5'33,15‘), (B-B-b) and (B- 10) depend on
the processes used for their preparation. The term nal groups can al so be
nodi fied after the preparation of the conpounds. |f the conpounds of the
formula (B-1) are prepared by reacting a conpound of the formula xx I N N

R205 —_— —
N ————— (CH,) N
H
NN ((|3 2)3 (TH2)3
: A C,Hyn
48
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In the above formulae (B-6-a) to (B-6-y), bs is preferably 2 to 20, in particular 2 to 10.

The sterically hindered amine compounds of component (c) are preferably
selected from the group consisting of the following commercial products:
DASTIB 845 (RTM), TINUVIN 770 (RTM), TINUVIN NOR 371 (RTM), TINUVIN
765 (RTM), TINUVIN 144 (RTM), TINUVIN 123 (RTM), TINUVIN 111 (RTM),
TINUVIN 783 (RTM), TINUVIN 791 (RTM), MARK LA 52 (RTM), MARK LA 57
(RTM), MARK LA 62 (RTM), MARK ‘LA 67 (RTM), HOSTAVIN N 20 (RTM),
HOSTAVIN N 24 (RTM)}, SANDUVOR 3050 (RTM), DIACETAM 5 (RTM),
SUMISORB TM 61 (RTM), UVINUL 4049 (RTM)}, SANDUVOR PR 31(RTM),
GOODRITE UV 3034 (RTM), GOODRITE UV 3150 (RTM), GOODRITE UV 3159
(RTM), GOODRITE 3110 x 128 (RTM), UVINUL 4050 H (RTM), CHIMASSORSB
944 (RTM), CHIMASSORB 2020 (RTM), CYASORB UV 3346 {RTM), CYASORB
~UV 3529 (RTM), DASTIB 1082 (RTM), CHIMASSORB 119 (RTM), UVASIL 299
(RTM), UVASIL 125 (RTM), UVASIL 2000 (RTM), UVINUL 5050 H (RTM),
LICHTSCHUTZSTOFF UV 31 (RTM), LUCHEM HA B 18 (RTM), MARK LA 63
(RTM), MARK LA 68 (RTM), UVASORB HA 88 (RTM), TINUVIN 622 (RTM),
HOSTAVIN N 30 {(RTM) and FERRO AM 806 (RTM).

Particularly preferred are TINUVIN 770 (RTM), TINUVIN NOR 371 (RTM),
TINUVIN 791 (RTM), TINUVIN 622 (RTM), TINUVIN 783 (RTM), CHIMASSORB
944 (RTM), CHIMASSORB 2020 (RTM) and CHIMASSORB 119 (RTM).



| R204 in which Xis, for exanple, halogen, in particular chlorine, and
R204 and R205 are as defined above, with a conpound of the formula HN
R202 N H 8201 R203 in which R201, 8202 and R203 are as defined above, the
term nal group bonded to the diamno radical is hydrogen or f Il x N-~N N
-R206 | 8204 and the termnal group bopsled to the triazine radical is X or
N -R202 N R201 R203 HIf X is halogen, it is advantageous to replace this,
for exanple, by -OH or an ami no group -43 when the reaction is conplete.

Exanpl es, of anmino groups which_nmay_be nentioned are pyrrolidin-1-yl,
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hydrogen(®@rmg group of the fornula (b-1). The conpounds of the formula
(B-1) al so cover conpounds of the forrmula R

The meanings of the terminal groups which saturate the free valences in the compounds of

. the formulae (B-1), (B-3), (B-4), (B-5), (B-6-01), (B-6-B), (B-6-y), (B-7), (B-8-a), (B-8-b) and (B-
10} depend on the processes used for their preparation. The terminal groups can also be
modified after the preparation of the compounds.

If the compounds of the formula (B-1) are prepared by reacting a compound of the formula

T

NYN
T—‘-Hzos
Raos

in which X is, for example, halogen, in particular chlorine, and Rz and Rpgs are as defined
above, with a compound of the formula

H N——Rzg—N H

|:‘201 F‘203

in which Rag, Raz and Rag3 are as defined above, the terminal group bonded to the diamino
radical is hydrogen or

N
Y
Nﬁ/N
T_"_Rzos
R

204

and the terminal group bonded to the triazine radical is X or

N——Rz—N H

|

Fi201 RZOS

If X is halogen, it is advantageous to replace this, for example, by -OH or an amino group



205 N~-- "-1-~~ ~ -R202 i R204* NN /N 8201 R203 R/MNM R 204 205 N 02
NN Rea, RRa3 /NN 8204 RM N /R205* f I N NN R04* Y N Jb* RR206* 1
wherein R201, R202, R203, R204, R205 and bl are as defined above and R204*
has one of the neanings of R204 and R205* has one of the neanings of R205.-
One of the particularly preferred corrpc_)ldgc_is of the formula (B-1) is The

€

preparation of this conpound is describ i n Exanple 10 of US-A-6, 046, 304.
In the conpounds of the forrmula (B-3), the termi nal group bonded to the
silicon atomcan be, for exanple, (R14)3Si-O, and the termnal group
bonded t &"eRethexpaetioncisrcanplett o Exampleplat amin@igieips) 8hithenaobp anentoned drbe
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hydrogen or a group of the formula (b-1).

_ The compounds of the formula (B-1) also cover compounds of the formuta
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wherein Rapy, Raoz, Rzea, Raos, Rzos and by are as defined above and Raoe* has one of the
meanings of Raus and Ryos* has one of the meanings of Rags.

One of the particularly preferred compounds of the formula (B-1) is

CH, HC,
| N Y N I
N—F" ——N— @), —N P N— (G —N —n
| Ny N I_NQIN b NoN |
! HC o4 HC oy He O, HC o ! HC,
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The preparation of this compound is described in Example 10 of UUS-A-6,046,304.

in the compounds of the formula (B-3}, the terminal group bonded to the silicon atom can be,
for example, (R14)3Si-O-, and the terminal group bonded to the oxygen can be, for example,
-Si(Rya)a.

The compounds of the formula (B-3) can also be in the form of cyclic compounds if b, is a
number from 3 to 10, i.e. the free valences shown in the structural formula then form a direct
bond.



nunber from3 to 10, i.e. the free val ences shown in the structural fornula
then forma direct bond. -44 In the conpounds of the fornmula (B-4), the
term nal group bonded to the 2,5-dioxopyrrolidine ring is, for exanple,
hydr ogen, and the term nal group bonded to the -C(R223)(R224)- radical is, -
for exanple, 91221 HMor CH3 H3C CH3 8248 In the conpounds of the fornula
(B-5), the termnal group bonded to the carbonyl radical is, for exanple,
and the term nal group bonded to the oxygen radical is, for exanple, 00

Il Il GCRM TH Rgg ?HRW---C O 0=:C T=0 O 0 8230 H3C CH3 In the conpounds
of the fornulae (B-6-a), (B-6-0) and (B-6-y), the term nal group bonded to

the triap the corpolids bithe FRMuRX@®), the tetmiPERgrodPbéRfedt6%he 2,5-dioxopyrrolidine
ring is, for example, hydrogen, and the terminal group bonded to the ~C{Rz23)(R224)- radical is,

for example,
- or ﬂ
¢ ’i‘ 0 0 ’i' 0
T221 RZT?
l:1222
H,C CH

218

In the compounds of the formula (B-5), the terminal group bonded to the carbonyl radical is,
for example,

H,C._ CH,
—O Roso

HC  CH,

and the terminal group bonded to the oxygen radical is, for exampie,

HC  cH,
0 o]
Il I
C—Rz TH-—Hm fH—Rz—C—0 N—R,q
0=¢ f=o
| HC  CH;
o o)
H,C CH, HC CH,
S T S
HZSO H230

In the compounds of the formulae (B-6-o), {B-6-B) and (B-6-v), the terminal group bonded to
the triazine radical is, for example, Cl or-a



N N-8232 8231 H3C CH3 group, and the term nal group bonded to the am no
radical is, for exanple, hydrogen or a N 'N R 231, NN H3C>} 11-CH, H3C
H3C N CH, H3C group. NI R231 If the conpounds of the forrmula (B-7) are
prepared, for exanple, by reacting a conmpound of the fornmula HOB N CH2
H-H H3C CH3 in which A is hydrogen gpgnethyl, with a dicarboxylic acid
diester of the formula Y-OOC-A2-COO-Y, ITh which Y is, for exanple, nethyl,
ethyl or propyl, and A2 is as defined above, the term nal group bonded to
the 2,2,6,6-tetranet hyl -4-oxypiperidin-1-yi radical is hydrogen or

-CO- A2-COO- Y, andi,thegtier m nal group bonded to the diacyl radical is -OY
or H3C CH3 O N-CH H H3C CH3 Al In the conmpounds of the fornula
(B-8-a), the-g I naN—ggRoup bonded to the nitrogen can be, for exanple,
hydrogen and {he ni naf*group bonded to the 2-hydroxypropyl ene radical
can be, for Bxampte,cd, -46 /CH2

group, and the terminal group bonded to the amino radical is, for example, hydrogen or a

)
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group.

If the compounds of the formula (B-7) are prepared, for example, by reacting a compound of

the formula
H,C. CH,
HO N—CHz—Cl:H-—OH
H,C Ay
3 CHa

in which A, is hydrogen or methyl, with a dicarboxylic acid diester of the formula

Y-O0C-A,-COO-Y, in which Y is, for example, methyl, ethyl or propyl, and A; is as defined

above, the terminal group bonded to the 2,2,6,6-tetramethyl-4-oxypiperidin-1-y! radical is
_hydrogen or -CO-A,-COO-Y, and the terminal group bonded to the diacy! radical is -O-Y or

HsC. CH,
-—0 N—-—CHa—?H—OH .
H,C CH, Ay

In the compounds of the formula {B-8-a), the terminal group bonded to the nitrogen can be,
for example, hydrogen and the terminal group bonded to the 2-hydroxypropylene radical can

be, for example, a



(CH2)9\ -N CH2 O O group. In the conmpounds of the fornula (B-8-b), the
term nal group bonded to the dinethylene radical can be, for exanple, -OH,
and the term nal group bonded to the oxygen can be, for exanple, hydrogen.
The term nal groups can al so be polyether radicals. In the conpounds of the
formula (B-10), the end group bonded tosghe -CH2- residue can be, for
exanpl e, hydrogen and the end group bonded to the -CH( CO2A7) residue can
be, for exanple, -CH=CH COOA7. Specific exanples for the sterically
hi ndered am nes are bis(2,2,6,6-tetranethyl-4- piperidyl)sebacate,
bis(2, 2,6, 6-tetranpt hyl -4-pi peridyl)succinate, bis(1,2,2,6,6-pentanethyl -
plperldyI) ate;>?+s¢&—ee%yloxy-2,2,6,6-tetranethy|-4-p
peri dyl ) sebacat eCHpig( 1 6, 6- pent anet hyl - 4- pi peridyl)
n-butyl-3,5-di-tert- | - 4- hydr oxybenzy[ mal onate, the condensate of
1- (2- hydr oxyet hH, <2 etet ramet hyl - 4- hydr oxypi peri di ne and succinic
acid, linear or ondensat es of
N, N - bIS(Z,Z,G,dj etr:getﬁ?h-4-piperidyI)hexanethernedianine and 4-

yl

, 2,

tert-octylam no-2, 6-dichloro-1,3,5-triazi ne,
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9,
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condensat es of
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2- chl or 0®¥2BRlg; “CHEGH-ER(A%ani no- 1, 2, 2, 6, 6- pent amet hyl pi peridyl )-1,3,5-triaz
ine and 1, 2-bis- (3-am nopropyl am no) et hane,
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- 2, 5- di opperidyl)sebacate, bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate, bis(1,2,2,6,6-
pentamethyl-4-piperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate
of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or
cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-
tert-octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate, 1,1'-(1,2-ethanediyl)-

- bis(3,3,5,5-tetramethylpiperazinone}, 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-

2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-
di-tert-butylbenzylymalonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-
dione, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succinate, linear or cyclic condensates of
N,N'-bis-(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-
dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-
tetramethylpiperidyl )-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the condensate
of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis-
(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5}-
decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidin-2,5-dione, 3-



-47 dodecyl -1-(1, 2, 2, 6, 6-pent anet hyl - 4-pi peridyl)pyrrolidine-2,5-dione, a
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in which n is from 1 to 15, disclosed in example 2 of U.S. Patent No. 6,117,995.

—Jn

The sterically hindered amines mentioned above are known and are largely items of
commerce. They are for example used in an amount from 0.005 to 5%, preferably from 0.1 to
2% by weight based on the weight of the polymer.



In sone cases it may be advantageous to add additionally netal oxides or
hydr oxi des. Exanples are the oxides of zinc, alum num calcium or

magnesi um or the hydroxides of zinc, alum numor calcium in particular
zinc oxide (ZnO, zinc hydroxide (Zn(O2), ortho or neta alum num -

(Al (OH)3), al pha or gamma-al um num oxi d% (A1203), or magnesi um oxi de
(MyO), Special preference is given to Z %) Zn(OH) 2 or MgO. Met al
carboxylates may optionally also be added. These are mainly salts of Al,
Ba, Mgy, Sr or Zn. Preferred are salts of alum num calcium nagnesium or
zi nc, especiradrbinl ekarilgs Gt8 Tauvire yililc 788 da4, N MDREIV1, @4a, 6aP drommGBd t S,
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Zn0, MO, Ca- stearate, Zn-stearate. The condensation pro ormul a
(1) and/ é¥9ysiIng. qriSigma HASB flanTB¥ Sigse icon and t he products are known and
have. the foll owi ng CAS nunbers: (I) is No. 1753-47-5 and (11) is No.
152734-34-4. The condensation reaction is typically carried out in a
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The commercial sterically hindered amines given above are partially blends with UV-
absorbers (THT series) or contain further processing additives, such as ZnO, MgO, Ca-

stearate, Zn-stearate.

The condensation product is of formuia (1) and/or (11}

Rioz, ~Rio1 Hw{ o
N
0 (), 0 0 (.
N NH HN NH
o) N O 0~ 'N N NAO
H H H H

The reaction and the products are known and have the following CAS numbers: (I} is No.
1753-47-5 and (ll} is No. 152734-34-4. The condensation reaction is typically carried out in a
solvent, such as for example ethanol. Depending on the amount of additional NH,OH the
formation of product (I} or (ll) is favored. The condensation temperature range is typically
from 30° C to 100° C. The condensation is usually carried out at atmospheric pressure.



I nfluences originating frominside, such as artificial watering or spraying
of herbicides and/or insecticides. Preferably the condensation product is
present in an amount of from 0.005%to 10% nore preferably of from 0.05%
to 4% and nost preferably of fromO0.1%to 2.5% by wei ght based on the

wei ght of the thernoplastic polyner. Thggthernoplastic polynmer filmis
preferably transparent. Transparent neans in the context of the present

i nvention that nore than 50% preferably nore than 70% of the incident

r adi atioP, i.n Ehe vi si bl e range between 400 and 720 nm pass through the

pol yner fre'RRabiier and Rios gie BtMll e, neasured by neasuring the total

I ncident radiation (directional and diffuse) and the total transmtted
radi atiog behind the film (directional and diffuse). The |evel of
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The thermoplastic polymer film is preferably transparent. Transparent means in the context
of the present invention that more than 50%, preferably more than 70% of the incident
radiation in the visible range between 400 and 720 nm pass through the polymer film. This is,
for example, measured by measuring the total incident radiation (directional and diffuse} and
the total transmitted radiation behind the film (directional and diffuse).

The level of transparency necessary for an optimum plant growth depends on the latitude.
For example, near the equator less transparency is desirable than in the temperate zone.

. The thermoplastic polymer film can be made from a variety of polymers. Examples are given
below.

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene
(which optionally can be crosslinked), for example high density polyethylene (HDPE), high
density and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low



b) catalytic polynerisation using a catalyst that normally contains one or
nmore than one netal of groups IVb, Vb, VIb or VIII of the Periodic Table.
These netals usually have one or nore than one |igand, typically oxides,
hal i des, al cohol ates, esters, ethers, amnes, alkyls, alkenyls and/or -
aryls that may be either n- or a-coordiggted. These netal conpl exes may be
in the free formor fixed on substrates, typically on activated nmagnesi um
chl ori de, titaniun(lll) chloride, alumna or silicon oxide. These

cat al yst sol ubl e oluble in the p nerisation nedi um
cat al ot dorsth PRtOUeRP HyBPRbeaTelow Fo0Hb BBNSIMIENS LSS (VLPDRYrand
activatofgprey,. be used, typically netal alkyls, netal hydrides, netal

al kyl halides, netal aIkyI oxi des or netal aIkonxanes, said netal s being
el ements of groups la, Ila and/or Illa of the Periodic Table. The

activat OF’QyéTéﬂnsp‘?e”ih@' gdiyPRlers R idHoBIRthY eXdrhplified iR hﬁpr@éécﬂﬁ? psﬁd@%ph praspe
or silyl her hese catal yst systens are usual ermed Phillips,
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single Sﬂo"@w[ﬁ?t@bfﬁ§&§ (SSC). 2. Mxtures of the polymers nentioned under
1), for exanple m xtures of polypropylene with polyisobutylene,

pol ypropyl ene with polyethylene (for exanple PP/ HDPE, PP/LDPE) and

m Xtures of) ﬁhfcfa%cﬁ*}geﬁéé%ﬁ (rﬁrmﬂg’* Vi KlghReddups a%%&@té@eﬁdﬂ%ﬁ% 3.

Copol yners ‘of nono fins and diolefins wth each other or wth ot her vi nyl
nononer s, for exanpl e et hyl ene/ propyl ene copol yners, linear |ow density
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(LDPE) , propyl en ene copol ynmers,” propyl ené/isobutyl ene copol yners,

et hyl ene/ but - | melebot@peps s ¥b, \é'thIVé'h@W’iéf@ﬁ@dléJﬁble Thens petals usually have
et hyl ene/ met hyhept ﬁﬁ?e ﬁ%%ﬁégﬁ]a%d %I&‘éhfaﬁbﬁma‘ﬁf]@s %b‘?lbbé’i@ Bsters, ethers,

et hyl ene/ octene copol yners | 'ené/ vinyl cycl ohexane copol yners,
et hyl ene/ cycl o@n@ﬁsmlhﬁboalmmbsar(chéorgarylssnatenwbeueéhmrtmmmdmmeé Tuse,

ot opyl enel but adr o ARy B e WRe fofth r o off B BBLC Bpichny
et hyl ene/ vi - nmtwgteﬂdhagmwncgfpigmqméltamlune(!Ihwhmgﬁaafkmlnaavrqmcan @xigepdhsgseer s,
ethyl ene/ al kyl . Bl @Gha) BE Soluble or insoluble in the polymerisation medium. The catalysts
can be used by themselves in the polymerisation or further activators may be used,
typically metal alkyls, metal hydrides, metal alky! halides, metal alkyl oxides or metal
alkyloxanes, said metals being elements of groups la, lla and/or Illa of the Periodic
Table. The activators may be modified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard
Qil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts

(SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethytene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl moncmers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE}, propylene/but-1-ene copolymers,
propylenefisobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.



copol yners, ethylene/vinyl acetate copolyners or ethylene/acrylic acid
copol yners and their salts (iononers) as well as terpolynmers of ethylene
wi th propyl ene and a di ene such as hexadi ene, dicycl opentadi ene or

et hyl i dene- nor bornene; and m xtures of such copolyners wth one anot her
and with polyners nentioned in 1) abov9%1for exanpl e pol ypropyl ene/ et hy-

| ene- propyl ene copol ymers, LDPE/ et hyl eng-vinyl acetate copol ymers (EVA),
LDPE/ et hyl ene- acrylic acid copolynmers (EAA), LLDPE/ EVA, LLDPE/ EAA and
alternating or random pol yal - kyl ene/ carbon nonoxi de copol yners and
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f rom et hpolgareidepr opyl ene, dienes, nitrites, acids, maleic anhydrides,

mal ei m des, vinyl acetate and vinyl chloride or acrylic derivatives and
m xtures thereof, for exanple styrene/bu- tadiene, styrene/acrylonitrile,
st yr ene/ 4t hidydronearbbmtresips [(fpnexamplesCy-Cenietlabing| hydeddemated mbdifications thereof
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m xtures of high inpact strength of styrene copo -52
Homopolymers and copolymers from 1.) - 4.) may have any stereostructure including syndio-
tactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock
polymers are also included.

5. Polystyrene, poly(p-methylstyrene), poly(a-methylstyrene).

6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers including
styrene, a-methylstyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all isomers of
ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and

. mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Ste-
reoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers selec-
ted from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides, vinyl
acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example styrene/bu-
tadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrytate, styrene/maleic anhy-
dride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of styrene copo-



| ymers and anot her polyner, for exanple a polyacrylate, a diene polyner or
an et hyl ene/ pro- pyl ene/di ene terpol ymer; and bl ock copol ymers of styrene
such as styrene/ but adi ene/ sty- rene, styrene/isoprene/styrene,

styrene/ et hyl ene/ butyl ene/ styrene or styrene/ethyl ene/ propy- |ene/styrene. -
6b. Hydrogenated aromatic pol yners deriygd from hydrogenation of polyners
mentioned wunder 6.), especially including polycycl ohexyl ethyl ene (PCHE)
prepared by hydrogenating atactic polystyrene often referred to as

pol yvi ny cl oh P enated aropatic ynmers derived
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tic, hem-isotactic or ic, where atactic polyners aré preferred
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aromat i clgmerpyrede such as styrene or a-nethylstyrene, for exanple styrene
on pol ybut adi ene, styrene on pol ybut adi ene-styrene or pol ybut adi ene-acry-
lonitrile copolyners; styrene and acrylonitrile (or methacrylonitrile) on
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met hacryl ates on " pol ybut adi ene; styreéne and acrylonltrlle on
et hyl ene/ propyl ene/ di ene torpolyners; styrene and acrylonitrile on
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on acryl ate/butadl ene copol yners, as well as mxtures theréeof with the
copol ynet8 derié@led under 6), for exanple the copol ymer m xtures known as
ABS, MBS, ASA or AES polyners. 8. Hal ogen-containing polynmers such as

pol ychi oroprene chlorinated rubbers, chlorinated and brom nated copol yner

of i sobut’pMmarely MeEhRRch EORAMANRSS T3 havgrswrterepsirustura including syngiatagtic, isotac-
chl or i natigthepplistRadik! R Aeactis: QPI%M dchic ‘BBlyﬁife?é/!al"e"tﬁ'eﬁﬂgd C@l'e?édbﬂﬂ(%lﬁﬁéw e,

eplchlorohydrln hono- and copol yners, éspecially polyners of
hal ogen- 86RtNEYdedg vi nyl conpounds, for exanpl e pol yvi nyl chlori de,
pol yvi nyl i dene chl oride, polyvinyl fluoride, polyvinylidene fluoride,

7. Graft copolymers of vinyl aromatic monomers such as styrene or a-methylstyrene, for
example styrene on polybutadiene, styrene on polybutadiene-styrene or polybutadiene-acry-
lonitrile copolymers; styrene and acrylonitrile (or methacrylonitrile} on polybutadiene; styrene,
acrylonitrile and methyl methacrylate on polybutadiene; styrene and maleic anhydride on
polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on polybutadiene;
styrene and maleimide on polybutadiene; styrene and alkyl acrylates or methacrylates on
polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene terpolymers; styrene
and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile on

_ acrylate/butadiene copolymers, as well as mixtures thereof with the copolymers listed under
6), for example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of iscbutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride,
as well as copolymers thereof such as vinyl chloride/vinylidene chloride, viny! chloride/vinyl
acetate or vinylidene chloride/vinyl acetate copolymers.



as well as copolyners thereof such as vinyl chloride/vinylidene chloride,
vinyl ‘chloride/vinyl acetate or vinylidene chloride/vinyl acetate
copolynmers. -53 9. Polyners derived froma, 13-unsaturated aci ds and
derivatives thereof such as polyacry- |ates and pol ynet hacryl at es;

pol ynmet hyl met hacryl at es, polyacrylaniggg_and pol yacryloni- triles,

| npact-nodified with butyl acrylate. 10. Copol yners of the nononers

menti oned under 9) with each other or with other unsatu- rated nononers,
for exanple acrylonitrile/ butadiene copolyners, acrylonitrile/alkyl
acrylate copolyners, acrylonitrilel/al koxyal kyl acrylate or

ot haory Pt bR derled i GRAMHSERARY UoigBinkr dorRlies, héfecf 08 a5 pelipae
al cohol slatgsd angripolysrethaariiateac polymethyl atetheesylates, quadyacndarsidel emdopolydaoyloni-

exanpl e ' -1 . INYAYA! acetate, polyvinyl stearate, polyvinyl
benzoat e?ﬁ%%ﬁﬁﬁﬁdﬁp%{he%#wﬁﬁyl butyral, polyallyl phthalate or
polyallyl nmelam ne; as well as their copolyners with olefins nentioned in
1) above, a1 r . f [ er h,as

pol yal kyﬂ%‘né OSF@'(E:E%@!) ‘g%@%ﬁ%rg eg’é&g%l{ @f‘e‘_’,%rBg?"ﬁbre%ﬁ@f’@ﬁé%@ﬁﬁé’“bef unsatu-
copol ynerated heneofersyifohedsnggé werytbpitrilet baetadiend 2op&lphyac atlanitdletdikybacrylate

pol yoxy | I net hyl enes, whi.ch. contain_ et hyl ene oxi de
B 2 e onEoreers, B e ARSI KSR bh AE e R EMS PR hephere REaSH’
acryl at eknivileMBBy nisthadPghtefthutaniiérenterpmkinds. and sul fi des, and mi xtures of
pol yphenyl ene oxides with styrene polyners or pol yam des. 15.

Pol yur et hanes derived from hydroxyl-term nated pol yethers, polyesters or

pol ybut adil - Pelyewrsdetives foore unsatdrated abhgld ahd anomesaorathatacyl geoivaivesyranat es
on the o I r hereaof .. 16_ .Pol yvam des an .
copol yan#aggggheégé:?l ﬁdé’fa?%)r%’? galom}ﬁﬁfggfcéﬂéj, ﬁ@ﬁpﬂ&@ﬁ‘ﬁ“s- 8§'¥‘H§ﬂaﬂﬁ?réfe-fﬁ°wny'
ani nocar benagate; padivity! ovaldate malyvirgt potydil,ngplyailgh phithalafeoor potpaty! mefhivenagie
4, pol ya%%? ?neir %&%K@@ﬁ%ﬁg ?){@Hg%(ﬂ%gtion%/dgm ‘I%blo%fe. 4/'6, 12/ 12, polyam de 11,

pol yam de aro

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy-
lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-



starting from mxyl ene di am ne and adi pi ¢ acid; pol yam des prepared from
hexanet hyl enedi am ne and i sophthalic or/and terephthalic acid and with or
wi thout an ela - 54 stomer as nodifier, for exanple poly-2,4,4, -trimethyl
hexam et hyl ene t erepht hal am de or poly- m phenyl ene i sopht hal am de; and

al so bl ock copol yners of the aforenmentjgned pol yam des wth polyolefins,
ol efin copolyners, iononers or chemcally bonded or grafted el astoners; or
with polyethers, e.g. with polyet hyI ene glycol, polypropylene glycol or

pol ytetragneth | ene pol yam des or copol des nodified
Bt h EPORPGEY AR EIOctieh (o ymRaBa 2 AR RRRTRL Yo JeSahgareiaor poly-

pol yani dg- ;ﬁmy|eﬁa)sopﬂaﬂm:daqhytur@1aaso BRGY 'cBbGIﬂﬁersRﬂ'tb(@'&"fcﬁ@mérﬁﬂdn@éﬁ)olyamldes

pol yet her | m ds, E’EF yest eri m ds, pol yhydant ol ns ol ybenzi m dazol es. 18.

Pol yest e¥dh REYPI %ﬁwcapefamsamoewa%%@hemaalbnQﬂngeﬁﬁastﬁﬂefiredﬁﬁtomers or
hydr oxycamb%wletr@r@% gswitRlp owéﬂawé?fer g@@&n blvﬁohﬁeﬁ@&mm prom@m&mene

pol yet hyl ene tereght hal at e ybutylene tere at e,

I
et hyl ol cY¥FBrASHpleas esa'ayﬁtdeawapepolwvaq; Rpdifigd M@;ﬁﬁmmt&ﬂp 3 ym)poafﬁmdes

pol yhydr gendeREEPRIrRY; pr@&s‘éﬁ?l(ﬂﬁﬁpg afldecyBRnsgt her esters derived from
hydr oxyl -term nated ™ pol yet hers; and al so pol yesters nodified with

pol ycarbonates or MBS. 19. Pol ycarbonates and pol yester carbonates. 20.

Pol yket opespoigrealatldoariasly anmeé %ﬁﬁd@@rpoﬁ}éiﬁ&ﬁﬁ@s BoFeReliXRIsNBsMRIARRS

22. Bl ends of "the afor errentlone pol yners (pol ybl ends), for exanple

PP/ EPDM a1EbPglybeszirgidaZaienm or ABS, PVC EVA, PVC/ ABS, PVC/ MBS, PC/ ABS,

PBTP/ ABS, PC/ ASA, PC/ PBT, PVC/ CPE, PVC/ acryl ates, -POMthernoplastic PUR
PC/ t hernopl astic PUR,, POM acryl ate, POMWBS, PPO H PS, PPQ PA 6.6 and

copol ynei$, Peixgsiersgeripeg fpm dicashbeis apgsanddisisand/ordem bydrpxycarboxgicadidsd i s

a ther nogy ﬁétdoﬁ-e%dﬂ‘@’la&%héé?tf&deiarn% Fb@ew@w t@remhﬁlhtenso%ux?|eﬁe'té{r@bﬁf In,

a p0| yest er, YVI néwa cohol vin acetate and car bonat e.

Sui t abl ethelas, rﬁﬂb\r éérﬂi“@e Ioiﬁye'roha*a@eaqe ﬂlaéﬁte hP%kW?%nﬂhtWP@fGPM and
starch bagpeldaskylbBRsoates, as well as block copolyether esters derived from hydroxyl-terminated

polyethers; and also polyesters modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.

20. Polyketones.

21. Polysulfones, polyether sulfones and polyether ketones.

22. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,
POM/ acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,

PA/PPO, PBT/PC/ABS or PBT/PET/PC.

Preferred is a thermoplastic polymer selected from the group consisting of a polyolefin, a
polyester, a polyvinylalcohol, a polyvinylacetate and a polycarbonate.

Suitable thermoplastic polymer are also starch modified polyclefines, starch based polymer
composites, biopolymers such as polycaprolactone, polylactic acid, polyglycollic acid,



conposites, biopolyners such as pol ycaprol actone, polylactic acid,

pol yglsycollic acid, -55 polyhydroxybutyrate-val erate, polybutylene

succi nate, polyvinyl alcohol, polyhydroxy- al canoate or polyethyl ene

adi pate. Particularly preferred are polyol efins or polyvinyl acetates, in
particular (PE), polyethylene, (LDPE), _|low density polyethylene, |inear

| ow density pol yethyl ene (LLDPE), (VL ; (ULDPE) and ethylvinyl acetate
(EVA). Preferably the thernoplastic polyner is in the formof a filmwith a
thickness from10 g to 300 la, in particular from10 Ato 200 p.. In a
speci fi cpelphabioxpbotyraté-valeeate nvpoiybutylendesdddinate, s palyvinyt | &leyte, cpoigiydemds on

of bet wegn goatggggéyéﬁgégg%ﬂib%grs contai ning the conponents b), cl), c2)

or c3) as G |l east 1 layer. In this case a polyner
conposi t Particofarly ipeefenec mire @olyotennaiohipag(vmytaeétatdsvm paitianige (RER Wolyetfyldnae

d t..of th b /
el bl S0 WPl Pt (5,
t o a shapdDRE)ard ethyteidadatater(BVARI yner containing little or

condensati on product and other additive. Application can be rrade at the
same time as the shaping of the base article, for exanple by coextrusion.

Al t er nat Pva’-fémbly tpphéraiplaztic alyme igTdeietiom e abRGewid hithikcRnatstiidm i P&
been shape for exanmple b lamination with a filmor by coating with a

sol ut i ong Q'He'“tH@EIﬁH‘@[BF"Q@ﬂ LBOPOher filmmay contain an additional additive
selected fromthe group consisting of a phenolic antioxidant, a phosphite
or phosphonite, a further fluorescent dye or pigment, a processing aid, a

filler ol f&PREitis embgdimantel the invention ta film isya audilayes constiugtipn @f betyreen 2
further gadirtdokpserasferg l:é!rﬁﬂmf?@' tﬁéVcor% r?é?ﬁé BT 'cq?'&forlc?l) ﬁ%&htgefoeébove in at

nmonophenol s, 'f or exanpl e i-te r b utyl'-4-methy
2-tert- blﬁaﬂ laygt.di - met hyl phenol , 2, 6 di -tert-butyl -4-ethyl phenol ,
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tent-bu- tyl-4-isobutyl phenol,

2, 6-di cycl opentyl - 4- net hyl phenol , 2- (a m et hyl cycl ohexyl) -4 ,6-di net hyI
In this case a polymer composition of the invention containing a relatively Iarge amount of the

condensation product, of the UV-absorber or/and the sterically hindered amine, for example
1-15% by weight, is applied in a thin layer (10-20 y) to a shaped article made from a polymer
containing littte or no condensation product and other additive. Application can be made at
the same time as the shaping of the base article, for example by coextrusion. Alternatively,
application can be made to the base article after it has been shaped, for example by
lamination with a film or by coating with a solution.

The thermoplastic polymer film may contain an additional additive selected from the group
consisting of a phenclic antioxidant, a phosphite or phosphonite, a further fluorescent dye or
pigment, a processing aid, a filler or reinforcing material and an antifog additive.

Examples for further additives are given below.

1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-{a-methylcyclohexyl)-4,6-dimethyl-
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-meth-
oxymethylphenol, nonylphenols which are linear or branched in the side chains, for example,



phenol , 2, 6-di oct adecyl - 4-net hyl phenol, 2,4,6-tricycl ohexyl phenol,
2;6-di-tert-butyl -4-nmet h- oxynet hyl phenol, nonyl phenols which are |inear or
branched in the side chains, for exanple, -56 2,6-di-nonyl-4-nmethyl phenol,
2,4-dinmethyl-6-(1"- nethylundec 1' -yl ) phenol, 2,4-dinethyl-6-(1"- nethyi -
hept adec-1' -yl ) phenol , 2,4-di et hyl -6Pé1' thyltrldec 1' -yl ) phenol and

m xtures there- of. 1. 2 Al k Ithionmeth henol s, for exanple

2, 4- dioctylthionethyl 6-tert-butyl phenol, 2,4- dloctyl

t hi omet hyi - 6- met h phenol, 2, 4- dloctylthloneth | - 6- et hyl pheno

2, 6- di - dededisnonki W@tthv;nhenol RefglinpaA6H( -me@ylumewb -y gmls%n@mmvyﬁéﬂ ed h
dro ui no . V, .

2. 5-d -tﬁfﬁ* R Bl ook 2 g B B e RISy YT 80l mixtures there

2, 6- di phéhyl - 4- oct ade- cyl oxyphenol, 2, 6-di-tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sol e, 3,5-di-tert-bu- tyl - 4- hydr oxyani sol e,

3, 5-di-tert-butyl -4-hydroxypeenyl stearate, bis-(3,5-di-tert-butyl-4-hy-
dr oxyphema_ﬂamﬁpmmn@o_lsm GutrEpls| 34-dicstylthivmefhyk6 dert-butyiphenall 2,4-dioctyl-
P-t ocoph - ' es at E).
P d?ﬁ%Fth¥|e%H{éh |e8 lénz;'la REART ?n@t%ﬂ%dethﬂ%q@nﬂr 5 6l d1<loB8Lyithidhtdii-2-
2,2' -t h| opndplenoknt - but yl - 4-m et hyl phenol), 2, 2'-thi obi s(4-octyl phenol),
4,4" -t hi obis(6-tert-butyl-3-nethyl phenol), 4,4 "t hi obi s(6-tert-butyl -

nmet hyl phenol ), 4 4'-th|ob|s (3 6- di - sec-anyl phenol ),

4, 4" - bi s(B.adudire aigd Hwydrg - ,uioheetempte 8,6-di-tert-butyl-4-methoxy-

Al kyl i d e
e
rt- but yl cwommn@haml)ten bumhydmnylbemez)ﬁs{ Mﬁ@lm%-hﬁk@a‘aﬂﬁbwﬁc@dﬂ-teﬂ@myl ) -
ghg,“o' 1y 4%@@%&&86ﬁ,ﬁ-ﬁfﬁfg’é@&{iﬂ{ﬁ-@ﬁoﬁ%ﬁ%%@%@' bis-(3,5-di-tert-butyl-4-hy-

yle non
2,2 - mat aydxepledsiyl @dipgtali - t ert - but yl phenol ),
2,2 -ethylidenebis(4,6-di-tert-butyl phe- nol),
2,2' -ethylidenebi s(6-tert-butyl-4-isobutyl phenol),
2, 2" - met WA hoshpldréls( dermetamyple metorypherold-friongihenan gitdcopBerd), - Srichpherolke and

DL I B RN &, ron phemol ] 8 et et ohenol )
1 bis(5-tert- butyI
1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thicbis(6-tert-butyl-3-methylphenol}, 4,4'-thiobis({6-tert-butyl-2-
methylphenol),  4,4'-thiobis-(3,6-di-sec-amylphenol),  4,4'-bis(2,6-dimethyl-4-hydroxyphe-
nyl)disulfide.

1.6. Alkvlidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphencl), 2,2'"-

methylenebis(6-tert-butyl-4-ethylphenol), 2,2-methylenebis[4-methyl-6-(a-methylcyclohexyl)-
~phenol], 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-me-
thylphenol), 2,2"-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butylphe-
nol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(a-methylbenzyl)-
4-nonylphenol], 2,2'-methylenebis{6-(c,x-dimethylbenzyl}-4-nonylphenol], 4,4'-methylenebis-
(2,8-di-tert-butylphencl), 4,4-methylenebis(6-tent-butyl-2-methylphenol), 1,1-bis(5-tert-butyl-
4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methyl-
phenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert-butyl-4-hydr-
oxy-2-methyl-phenyl}-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-butyl-4'-
hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl}dicyclopentadiene, bis[2-
(3'-tert-butyl-2'-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methylphenyljterephthalate,  1,1-bis-



4- hydr oxy- 2- met hyl phenyl ) but ane,

2, 6-bi's(3-tert-butyl-5-nethyl -2-hydroxybenzyl)-4-net hyl - phenol, 1, 1,3-tri
s (5-te rt-butyl-4-hyd roxy-2-m ethyl phenyl)butane,

1, 1-bis(5-tert-butyl-4-hydr- -
oxy-2-net hyl - phenyl ) - 3- n- dodecyl ner capt gput ane, ethyl ene gl ycol
bis[3,3-bis(3 -tert-butyl-4"- hydroxyphenyl)butyrate],

bis(3-tert- butyI 4- hydroxy 5- et hyl - phenyl)dicyclopentadiene bi s[ 2-

3' -tent - but -h 5' - et hyl 6-tert-butyl - 4-met hyl phenyl ]t
f)ht halegt @g f}lnlaBY‘@ Xs@fg%hsnm%ewéw %véﬂ%ﬁwﬁiféw‘# l%h%gfyphenyi)pergpan]e ore

2, 2- bi s- p3-Bis{B-tdrebltylthydrofr2Aehgmn BMENY h)ddeBAR8rcaptobut 1,1,5, -
2, 2-bis- §5 teﬁ but Y *1(! droxyl - rgfpgt hyl phenyl %ﬂmnfcgggegfnﬁercapt% lgrtaa(rsle

1,1,5,5- eé&*?l&vi(%hyqr@fw?mtwpfmﬁmmw - met hyI phenyl ) pentane. 1.7. 0-, N
and S-benzvl conpounds, for exanple

3,5,3,5 -tetra-tert-butyl -4, 4" -di hydr oxydi - benz et her,

oct adecylZa Gry B @pd Sbengyl comPRYNIS, ok SFERI DA %taeteﬂtquﬁtﬂ'édrldﬂwdwmloxy-

3, 5-di -18gh Llitb{érbe&iéﬂe 45 8 8LdnBthylbenzyl toacetate, tridecyl-4-h -
tris(3, 5 dlz-yfert- c?ﬁ d?%}?%genz Sthylbenzyimercaptoacatate, tidecy ydroxy

tert - but yio= @-twapwwnzylmemanﬁxaﬁ%atﬁenim@ércilﬁﬁrbb@tvleirhwfgxmeazyl)amlne bis(4-
bi s(3, 5- 3. . . .
sooctyl o ehific- My, ﬁsg*"‘*é‘“ﬁ"be"%ﬁ*ﬂéﬁéh% ey o ig(osy drog dytvk4-ydrony
Hydroxybéﬂwi sllbide, iagostyhB Ssdi-te buwk&hwr@xmaﬂéylmwpmazetate
2-bis-(3,5-di-tert-butyl-2-hy- droxybenzyl)-mal onate, di-octadecyl-2-(3-te
rt-butyl-4-hyd roxy 5- rret hyI benzyl)- malon ate, di- dodecyl

mer capt oddaHydpoxybpnazyis alpnates,t fop gxample H}Rﬁt&ﬂﬁyﬂ@rﬁyls)(ﬁﬁr@ﬁeﬁibetle hy-

bi s[ 4- (1gdk f§-malonate, di-octadecyl-2-(3-tert-butyl-4-h -5- | .
t ranmet hyl blﬁ?/l ) pheny Inae 2I obca(ecy & -eter"!tty but ydlroxX ?]m Fh beegéwén‘a)lona dn?i' te.

1.9. Ar oﬁﬁ@qcaflnheraaniszet ¥ria2-bisc@rpddadduty- 6ﬂwémmr@yf)malonate bis[4-(1,1,3,3-te-

1, 3, 5-tT yrambihyubinph&iyi-2ine(3 4-dily B fwa bbh A met hyl benzene,

1, 4-bi 5(3r 5- t;hiy tug)r){J bu){I]yI ﬁjdroxﬁ%y Z%y 5n%)ﬂ1€a?cr>rgdrt%_ t hyl benzene,
2,4,6-tris(3,5-di-tert- butyl-4-hydroxybenzy|)pheno| 1.10. Triazine
gonglug?gg fA‘PémEﬂ@ ounds, f%r ?xa‘n]plc? r1),lsd?-(t)r)i(s)-/(_a,5-di-tert-butyl-4-hydroxy-
ani | i no) bgnzyl)g?_,f ﬁ]-t@_lflp , 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl}-2,3,5,6-tetrame-
ngﬁte y! MefyRAR et 28, St 3 521 tHrr-byiLa-Rybrgkypdnziphenelani 1 i no) - 1, 3, 5-tri -
2-octyl mercapto-4, 6-bis(3,5-di-tert-butyl - 4 hydr oxyphenoxy) 1, 3,5-triazine,

2,4, g tHIZIO ﬁ'ﬁaz’?ﬁéjbberbgmdwtf?f'exﬁmp é’ﬁ Q\%ﬁé}: :-%J %i: atbﬁzb'uﬂﬁ’ui hydroxy-

1, 3,
1,3,5-tr aglt"zp)tb% tHRAiINg, - 3- Rmm?mapte— ﬁ@(mwb@ﬁtzwylr%w@mnma@)é 3,5-tri-
% g g t ; Ih%n% ( %»—&*Ttﬂngﬁdt%fpio @Etﬁ%{sé-d W@B%N@h?&})ﬂkﬁ}h@%)}yﬂl B5dArd 20 A%-tris-

(3,5-di-tert- -butyl-4- hydroxyphenoxy}/1 2 3—%;|azme 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxyben-
zyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-

_(3,5-di-tert-buty!-4-hydroxyphenylethyl)-1,3,5-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-tfriazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-
cyanurate. '

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-butyl-4-hy-
droxybenzylphosphonate, dioctadecyl-5-tert-buty!-4-hydroxy-3-methylbenzylphosphonate,

the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid.



ph enyl propi onyl ) - hexahydro-1, 3, 5-tri azi ne,
1,3,5-tris(3,5-dicycl ohexyl -4-hydroxybenzyl )i so- cyanurate. 1.11.
Benzvl r) hosr honates, for exanple
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6 hosa i pyelhyReinie s iindeSdialy b Hipeatafigrno SielhssaBenion ety
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gl ycol, qent %er thritol, tri et hyl )i socyanurate, N, N -bi sghyd
roxyet hy Ayl Este B-(3.5¢ql¢ = 4oy epvhREopionic.acid yfith mono- or polyhydric

trimet hy|a|1©h@laeél gO{Mth hﬁétﬁ&ﬂdﬂ%tl@érﬂﬂ Cﬁb@é}%l cfl'.'temétanol 1 6 hexanedlol 1,9-nonanediol,

droxyneth¥ hosP trloxablcYCIo k
hylene glycol, 1 2 propanedlol necpentyl glycol, thlodle hylene glycol diethylene glycol, tri-

ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

_hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.17. Amides of $-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N'-bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxy-

phenylpropionyi)trimethylenediamide,  N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-




1.16. Esters of3,5-di-tert-butyl-4-hydroxyphenvl acetic acid with nono- or
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1, 6- hexanedi ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol,

neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene -
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4- i sopr opeiyRipperignediaminae, dikhemdamine] - Neallyldiphleaytamine,  4-isopropoxydiphenyl-

oot y1 at el TTRerTan e RPN R ool e e R PR Reneet

but yI ani Hyj#weiRel ,ocated y diphanylavineentor, examplaapayiditerragyidipbenylamine, 4-n-
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2, 4" - di aﬁplmo%‘ppthéi?@ﬂnwiahmwheml#bi@(ﬂﬂmth@d'bbmm, h2,6edi-tédt-bltd-4-Wimethgt r am

it g}llbl- ésli %hiﬂn‘?éfﬁylﬂ%ioe 'fi‘ydiarm%&ﬁﬁ&ylrﬂretﬁém,Si,ﬁ'?d?mhgéﬁbﬁmét%m.rﬁ,ﬁ'%p €
tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[{(2-methylphenyl)amino]ethane, 1,2-bis-
(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1',3"-dimethylbutyl)phenyllamine, tert-
octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and dialkytated
isopropyl/isohexyldiphenylamines, a mixture of mono- und dialkylated tert-

_ butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a
mixture of mono- und dialkylated tert-butyl/tert-octylphenothiazines, a mixture of mono- und
dialkylated tert-octyl-phenothiazines, N-allylphenothiazin, N,N,N',N'-tetraphenyl-1,4-diamino-
but-2-ene,  N,N-bis(2,2,6,6-tetramethyl-piperid-4-yl-hexamethylenediamine,  bis(2,2,6,6-
tetramethylpiperid-4-yl)sebacate, 2,2,6,6-tetramethylpiperidin-4-one, 2,2,6,6-tetramethyl-
piperidin-4-ol.

2. Other UV absorbers and light stabilisers
2.1. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-phenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis{4-tert-butylben-
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3,5-di-t erst Nmkteyd:orﬁpmomy bedrasiatinfoke Poompléis\df 2, 2-3hio-b- [4€(Xﬁrm3-¢etﬁidiéthyl-
met 1 acasmtarPle Pety R et ar 02 Fabvlor. Wit Ghnandt sHeBRGH 8 MRS brna.
mat e, bbubblﬂyla&m@e/ aﬂﬂ@ﬁﬂnﬁhﬁﬁﬁé’br IN- HycﬁdH‘e&ﬁM'reﬂ"ianﬂlamu@e nEitical dimithﬁﬁhlocarbamate

a- car bonet hoxy- mate a ,

N (L5 CaPGBSAAE ) T PG 13- SonBeHpPIHL oY esierao! fhuRiapy Bdidarius,
for ex a”ﬁh@lb@h@%ﬂiosﬁﬁ@?ﬁb QxRS nigkel Zompléxek @f Rexintes( &.gl oB zavyﬁaixya:nmbm;«lphe-

but yl )phe{,]g;{l]d, siuch as the 1: 1pfr 1:ﬁ an&heﬁ’ W tg’l OJ W t hou I ti oﬁal
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N- cycl oheutydddiitRhBar@hasi ne, nickel dibutyldithiocarbanate, nickel salts of

t he nonoal kyl esters, e.g. the nethyl or ethyl ester, of
4- hydr oxy- 3, 5- di-tert- but yl benzyl phosphoni ¢ aci d, nickel conpl exes of

ket oxi meg, Metdl de@ttivatdiy, doP¥¥aripl 8B, KVdiphghyloxamide, N-salicylal-N'-salicyloyl hydrazine,
N,N'-bis(salicyloyl) hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl) hydrazine,

3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoyl dihydrazide, N,N'-bis(salicyl-
oylyoxaly! dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,

- phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryt phosphite, trioctadecyi phos-
phite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-di-
tert-butyl-4-methylphenyl)-pentaerythritd] diphosphite, diisodecyloxypentaerythritol diphos-
phite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert-butyl-
phenyl)pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-tert-butyl-
phenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz-
[d,g}-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methylphenyl) methyl phosphite, bis(2,4-
di-tert-butyl-6-methylphenyl) ethyl phosphite, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-di-
benz[d,g]-1,3,2-dioxaphosphocin, 2,2',2"-nitrilo[triethyitris(3,3',5,5'-tetra-tert-butyl-1,1"-biphe-



nyl undecyl ket oxi me, ni ckel conpl exes of

1- phenyl - 4-1 aur oyl - 5- hydr oxypyrazole, with or with- out additional |igands.
3. Metal deactivators, for exanple N, N -di phenyl oxani de,

N-salicylal-N -salicyloyl hydrazine, N, N -bis(salicyloyl) hydrazine,

N, N -bi s(3,5-di-tert-butyl-4-hydroxyphegyl propi onyl ) hydrazi ne,
3-salicyloylamno-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide,
oxani | i de, isophthal oyl dihydrazide, sebacoyl bisphenylhydrazide
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phosphonﬁmﬂam Sfathiyl-@x(2ps-eri- teftkmjmﬂmdnomjyosalmd@:apdbmﬁaué al kyl phosphites,
phenyl dial kyl phosphites, tris(nonyl phenyl) phosphite, trilauryl
phosphite, trioctadecyl phos- phite, distearyl pentaerythritol diphosphite,
tris(2, 4Edpediaytpréioiryd prethy FdllomiyiNospiitesdi | sodecyl  pentaerythritol
di phosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite,
bi s(2, 6-di- tert-butyl-4-nethyl phenyl)-pentaerythritol diphosphite,
di i sodecy&zuransRel
bi s(2, 4- dlgt ?Jr}?- but y?pwgé%{)dﬁl@&gﬁggl%aggﬂ?ercﬁahﬁmgy? trls(nonylprﬁ,-nyl) phosphite,
bis(2,4,6-tris(tert-butyl- phenyl)pentaerythritol dlphosphlte trlstearyl
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4, 4' - bi phenyiCeigeC di phos pHEaHf) C(CH
6-i sooct yl oxy- gﬁi 5710 tetragfert-bu1yﬂykkﬁ-', o OO,
[d,g]-1,3,2-dioxap-. phoci n, bis(2,4 di-tert-b - 6- net hyl phenyl}) net hyl
phosphite, bis(2,4- 7di-tQrt-butyl-6-fret hyl phers efﬁyl phosphit e,
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Especially preferred are the foll ow ng phosphites:
Tris(2,4-di-tert-butyl phenyl) phosphite (Irgafos*168, C ba-Ceigy),
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5. Hydroxylamines, for example, N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-dioctadecylhydroxytamine, N-hexadecyl-N-octadecylhydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-al-
pha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hepta-
decyl-nitrone, N-octadecyl-alpha-hekadecyl-nitrone, nitrone derived from N,N-dialkylhydroxyl-
amine derived from hydrogenated tallow amine.

7. Thiosynergists, for example, dilauryl thiodipropionate or distearyl thiodipropionate.

8. Peroxide scavenqers, for example esters of B-thiodipropionic acid, for example the lauryl,

~stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(B-
dodecylmercapto)propionate.

9. Polyamide stabilisers, for example, copper salts in combination with iodides and/or phos-

phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, trialiy!
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids for example calcium stearate,
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di hexadecyl hydr oxyl am ne, N, N-di oct adecg4 hydr oxyl am ne,

N- hexadecyl - N- oct adecyl hydr ox- yl am ne,

N-hept adecyl - N-oct adecyl hydr oxyl anmi ne, N, N-di al kyl hydroxyl am ne derived
from hydro ated tal |l ow S ne. 6. Nitrones, for exanp

N- benzyl 4F SIRATPRAGINGRIUT BRRENAE. PRgNesM, HEarHs, Wﬂwm W'aﬁ{%ate [jNg gotassium
tyl-al phﬁalhﬁtﬁtey bnﬂhbmp@ﬁocatbémw br ﬁhlpbﬁmb'ﬁﬂéﬁd!éte.m trone, _

N-t et radecyl - al pha-tri nitrone, exadecyl - al pha- pent adecyl - ni trone,
N- oct adecyl - al pha- hept adecyl nitrone, N hexadecyl-al- pha-h

ept adecyh. erﬁcgémmga a%ﬁ@afoadﬁﬁﬁ‘)leahﬁ*ﬁnﬁ%béﬂﬁéég sUhldsQBBum, metal oxides such

N- hept adec ta- decyl -nitrone
N- oct ade@§ titeg Sl%ﬁlﬁaméewn%m gKige, phasphsesdearpanates pioskliateq of; preferably,

al kyl hy dem¥iHe earA H%tﬂ@rérpﬁﬁicfdoﬁfﬁoﬂﬁ@g 0G@as %ﬁoalokgmg‘aﬁi‘bﬂ hc acids and the

Thi osynergi sts, for exa | aur t hi odi propi o | Steary

t hi odi pr 8®isdhgiest. e- %H&wﬂ@r@@@\ﬂ@rﬁb@ﬂ@!c a4, diphenyaeetissacit, sodium succinate
p- thi odi g RiiGAIben2&dtE pdi &mHE‘%uc‘:I‘?‘h%Wmc co?EErﬂ'eré 8?%&%2 %Sgtgéla"y

tridecyl esters, mer capt 0 en2|m azole or t Zin
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pent aery to) propi onate. 9. Pol yam de
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phos- phorus conpounds and salts of divalent manganese. 10. Basic

co- St abi hpSpfigre A rdiBIANL agdFRL A5} @siamg@' Belefil BbbAaH8MEaeS! GUAD fbAY, e
triallyl ™ Cyanurate, Uurea
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sal ts of pRLGREEHiIR! ModfidHanHNouRXATBER & BlHel HEuRd BRIRER; synthetic fibers.

13. Other additives, for example, plasticisers, lubricants, emulsifiers, pigments, rheology
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic
agents, oxygen absorbers and blowing agents.

13a} Anti-fog additives, for example glycerol esters, polyglycerolesters, sorbitan esters and
their ethoxylates, nonyl phenol ethoxylates, alcohol ethoxylates ( see Plastics Additives
Handbook, edited by H. Zweifel, 5" edition, Hanser 2001, pages 609-626).

14. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;
- U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butyl-benzofuran-2-one,  5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe-
nyljoenzofuran-2-one,  3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-
one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl}benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe-
nyl}-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl-
benzofuran-2-one,  3-(3,4-dimethylphenyl}-5,7-di-tert-butyl-benzofuran-2-one,  3-(2,3-di-
methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.

The nature and amount of the further additives added are determined by the nature of the



SCv "CH3 H3C CH -63 zinc stearate, magnesi um behenate, nagnesi um
stearate, sodiumricinoleate and potassium palmtate, antinony

pyrocat echol ate or zink pyrocatecholate. 11. Nucleating agents, for

exanpl e, inorganic substances such as talcum netal oxides such as -
titani um di oxi de or nmagnesi um oxi de, p_hgﬁphat es, carbonates or sulfates of,

preferably, alkaline earth netals; organic conpounds such as nono- or

pol ycarboxylic acids and the salts thereof, e.g. 4-tert-butyl benzoic acid,
adi pi c acid, diphenylacetic acid, sodiumsuccinate or sodium benzoate;
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exanpl e gl ycerol esters, polyglycerolesters, sorbitan esters and their
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5, 7-di -tert-butyl-3-[4-(2-stearqyl gxyet hox e- n enzof ur an-.2- one,
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one], 5, dr dhe tRispetmidrytisertibnehfenty Thenyhap es eiddedndikec@einto the processing
3-(4- aceggﬁ(a}/rét%h?é.g! g)?t'ﬁu%lrs? Nermal mixers, etc), e.g. as a dry mixture or powder or as solution
or dispersion or suspension or melt.

The incorporation can be carried out in any heatable container equipped with a stirrer, .g. in
a closed apparatus such as a kneader, mixer or stired vessel. The incorporation is
preferably carried out in an extruder or in a kneader. It is immaterial whether processing
takes place in an inert atmosphere or in the presence of oxygen.

The addition of the additive or additive blend to the polymer can be carried out in all
customary mixing machines in which the polymer is melted and mixed with the additives.
Suitable machines are known to those skilled in the art. They are predominantly mixers,
kneaders and extruders.

The process is preferably carried out in an extruder by introducing the additive during
processing.

Particularly preferred processing machines are single-screw extruders, contrarotating and
corotating twin-screw extruders, planetary-gear extruders, ring extruders or cokneaders. It is
also possible to use processing machines provided with at least one gas removal
compartiment to which a vacuum can be applied.
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suspensi ofvinh ®psy. si on agent. They may be added directly into the processing
apparatus (e.g. extruders, internal m xers, etc), e.g. as a dry m xture or
powder or as solution or dispersion or suspension or nelt. The

i ncorporation can be carried out in any heatabl e contai ner equipped with a
stirrer, if@ plurality of eorcpaeats appaded, tseseusn espramivedad eddedrindidually. st i rred
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Sui t abl eaditiveswato treendtadalnAddtidrinsspraying Hedhg the tdeactivation dhieg palyenerization

predom n@ﬂgtwts%%earrﬁcmarly advantageous; in this case, the steam evolved may be used for
deactivation of the catalyst. In the case of spherically polymerized polyolefins it may, for
example, be advantageous to apply the additives of the invention, optionally together with
other additives, by spraying.

The additives of the invention and optional further additives can also be added to the polymer
in the form of a masterbatch (“concentrate”} which contains the components in a
concentration of, for example, about 1 % to about 40% and preferably 2 % to about 20 % by
weight incorporated in a polymer. The polymer must not be necessarily of identical structure
. than the polymer where the additives are added finally. In such operations, the polymer can

be used in the form of powder, granules, solutions, suspensions or in the form of latices.

Incorporation can take place prior to or during the shaping operation, or by applying the
dissolved or dispersed compound to the polymer, with or without subsequent evaporation of
the solvent. In the case of elastomers, these can also be stabilized as latices. A further
possibility for incorporating the additives of the invention into polymers is to add them before,
during or directly after the polymerization of the corresponding monomers.
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ext ruder by introducing the additive during processing. Particularly
preferred processi ng machi nes are single-screw extruders, contrarotating
and corotating tw n-screw extruders, planetary-gear extruders, ring
extruders or cokneaders. It is also pogsible to use processing machi nes
provided with at |east one gas renoval conpartnment to which a vacuum can
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nets and screens, a muich film, a non- woven or molded article for the protection of young
plants containing a condensation product of
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wherein R0y and Rz are independently hydrogen or C,-C,g alkyl;
a UV-absorber; or

a sterically hindered amine, containing at least one radical of the formula

in which R is hydrogen or methyl; or




concentration of, for exanple, about 1 %to about 40% and preferably 2 %to
about 20 % by weight incorporated in a polynmer. The pol ymer nust not be
necessarily of identical structure than the polynmer where the additives
are added finally. In such operations, the polynmer can be used in the form
of powder, granules, solutions, suspensgpns or in the formof latices.

I ncorporation can take place prior to or during the shaping operation, or
by applying the dissolved or dispersed conpound to the polyner, with or

wi t hout subs ent evaporation of the solvent. In the case of elastoners,
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i ncor por ati figmiufaec additives of the invention into polyners is to add them
before, during or directly after the polynerization of the corresponding
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i ncl udi ng OPET), polye ene naphtal ate (PEN), ethylene vinyl alcohol
(EvOH), polypr opybﬁgg i nctygding OPP), ethylene acrylic acid copolyners and
their salts, eth e BBshacrylic acid copolyners and their salts, or

Pol yvinyl ide nch | oride (PVDC) or alumnumfoil. The filns can al so be
coated with the above polyners or silicone-based coatings (e.g. SiOx) or
al um num oxi de or an t her coating applied by plasma, web coating or
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a UV-absorber; or

a sterically hindered amine, containing at least one radical of the formula

in which R is hydrogen or methyl; or
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a UV-absorber and a sterically hindered amine, containing at least one radical of the
formula
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as plant growth enhancing additive in thermoplastic polymers for agricultural applications in
the form of films for greenhouses and small tunnel covers, films or filaments for shading nets
and screens, mulch films, non-wovens or molded articles for the protection of young plants.

Definitions and preferences have already been given for the composition and apply also for
the process and use.

Nets can for example be used for increased ventilation (and as a barrier to insects) or for it's
shading and energy savings.

Nets can be manufactured in different ways. One is to cut films in small stripes which are
then woven. Another possibility is to start with monofilament fibers, which are subsequently
woven. A further possibility for making shading nets {also called screens) is more complex. A
net is formed from woven monofilament fibers with tapes woven through this net. These
tapes can be based on aluminium and/or a broad variety of polymers. In some cases, the
moncfilament net can be laminated on 1 or both sides with e.g. PE.

~In general greenhouses and small tunnel covers are preferred. The plants, which are grown

in greenhouses and small tunnel covers and the growth of which can be enhanced by the
instant invention are for example flowers, legumes, fruits and crop.

The following examples illustrate the invention.

Example 1

as
al

of filnms for greenhouses and small tunnel covers,
RNg nets and screens, nmulch filnms, non-wovens



Definitions and preferences have already been given for the conposition and
apply also for the process and use. Nets can for exanple be used for

i ncreased ventilation (and as a barrier to insects) or for it's shading
and energy savings. Nets can be manufactured in different ways. One is to -
cut films in small stripes which are tgen woven. Another possibility is to
start with nonofil anment fibers, which are subsequently woven. A further
possibility for making shading nets (also called screens) is nore conpl ex.

A net i 'If med from 3,.rmn filament fibers with tapes woven through
this net—'ﬂﬂ%&@—ﬂ'@é@i&éﬁ—ﬂ%&@éﬁ on al umi ni um and/or a broad variety of
pol ymers |
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i |1 ustraFgmtA)el% mumpbummoixamlﬁuan NEIR B71 ®) 68 B Chinm & ot g1 Asighd i ies s ed
A three er LDPEIEVA industrial filmis prepared by bl ow nol di ng havi ng

the foll ng structure: 200 thickness, 50 g EVA 5% 100 g EVA 14% and 50

g EVA 5%l -Lol | owi ng adgh,t Tinesin NSRasides! 4.5 ab | ! 1%
corrpound 10|(5m 1% Ti nuvi n NOR 3|718n 0. 35 % Chi’ na?léoq[)méﬁfor%%gfa% I);l;ﬂ\}r:iﬂﬁ 327

FilmB) 327 1% Tinuvin NOR 3710, 0.35 % Chirmassorb 81, 0.35% Tinuvin 327
conpoundciRiBoliid 16 i MBABRARISaNE BFAECss AlintbutidihOYRAIdBARGD 2R dalbtds: and
I a y ninaere

barbituric acid; Tinuvin comrer sterica
ani ne fr8ffici ba Specialty Chem caI s

Tinuvin NOR 371® is a commercial sterically hindered amine from Ciba Specialty Chemicals
inc.

Chimassorb 81 is a commercial benzophenone type UV-absorber from Ciba Specialty
Chemicals Inc;

Tinuvin 327 is a commercial benzotriazole type UV-absorber from Ciba Specialty Chemicals
tnc.

% is weight % based on the weight of the total polymer.

Film A contains the photoselective additive compound 100.

Film B is without the photoselective compound 100.

Agricultural Tests

Both films are compared in different agricultural tests performed in Pescia (Pisa, Italy).

- The plants investigated are LILIUM and LIMONIUM.
Two different cultivars have been tested for Lilium: ‘O sole mio’ and ‘Stargazer'
For Limonium the following cultivars have been tested: ‘Emille’ and ‘Tall Emille’

Lilium and Limonium have been grown under small tunnels starting from the first week of
April 2001.

Lilium harvesting started at the end of May 2001; Limonium harvesting started at the end of
July 2001. '

The cultivation conditions are the standard conditions used in the region.
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Table 2: Results for Limonium:

CV ‘Emille’ Stems per plant Average length of stems (cm)
Film A 6.2 38.0

Film B 3.9 26.1

CV ‘Tall Emile’ Stems per plant Average length of stems

Film A 4.0 49.1

FimB 24 40.8

Effects on Carnation

The effect on growth of lilium and limonium of the photoselective compound 100 is evident.

- Two cultivars, namely ‘Jack’ and ‘Samuela’, have been grown under two greenhouses one
with film A and the other with film B. The cultivation started on the 18" of September 2001
and harvesting started on the 3* of October 2001. The cultivation conditions are the standard

conditions used in the region.

Table 3: Results for Carnation

CV Jack’ Number of flowers per m* Average length of stems (cm)
Film A 27.2 95.2
Film B 17.4 87.1
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- The effect on the production and quality of carnation by the photoselective compound 100 is
evident.

Example 2

Film Preparation and Additives Used’

200 u thick polyethylene monolayer films are prepared by blow molding by means of a Dolci
blow extruder,

The following additives are added to the films:

Film A) 1% compound 100, 0.7% Tinuvin NOR 371®

Film B) 0.7% Tinuvin NOR 371®
Compound 100 is the condensation product of 4-dimethylaminobenzaldehyde and barbituric
acid;

Tinuvin NOR 371® is a commercial sterically hindered amine from Ciba Specialty Chemicals
Inc.

% is weight % based on the weight of the polymer.

Film A contains the photoselective additive compound 100.

Film B is without the photoselective compound 100.

Agricultural Tests
- Both films are compared in different agricultural tests performed in Pisa (ltaly).

The plants investigated are Anthirrhium majus.

40 plants of Anthirchium majus have been planted in flowerpots under experimental small
tunnels during the second week of September 2002. The first stages of growth have been
monitored, by assessing some standard parameters of growth like fresh and dry weight and

stem height.

The cultivation conditions are the standard conditions used in the region.
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conpoundTAE Qvegel sathintfedd gd@sid Bothe Rdleging'® ARRRALAH najusdadel RHBAE in
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Table 4: Results for Anthirrhium majus Height (cmDry weight (g)Fresh

wei ght” (g) Film A90.67.0845.6 Fil m B80.45.937.9 -73 Cains 1. A polyner
conposition for agricultural applications in the formof filns for
greenhouses and small tunnel covers, filns or filaments for shadi ng nets
and screens, nulch films, non- wovens ojznol ded articles for the protection
of young plants conprising a) a thernoplastic polyner; RL02 /Riot b) the
condensati on product of and ON H O wherein R1(), and R102 are

independﬁ tlg hydrogen or Cl-C18 al kyl; cl1) a UV-absorber; or c2) a
sterical [}" ndered am ne, containing at |east one radical of the formula
in which Ris hydrogen or nethyl; or ¢c3) a UV-absorber and a sterically

hi ndered, am ne, containjing .at |east one radical of the formula in which R
i s hydrodef ng?ywtq%r,rpposmg for agricyipsahapplicatipnssin the fome ob fiths priaseenhauses,

wher ei N afe skl AT BVers, ilhs lof Gilapsbrits RINshB8ing He®Uehd 888b&d, indci®Tiims, non-
benzotri azol e UV-absorbers benzoghe_none UV- absor bers, hydroxy-

pheny! - t FPYENSRE maldechadislss o thmarotselien of yaunginants semprisiiher s or i xt ur es
thereof. g a thermoplastic polymer;

R

i

102\ /R
N 0
b) the condensation product of- and rL/NQ
C N O
_ H
O

wherein Ry, and Ryqe are independently hydrogen or C,-C45 alkyi;
cl) aUV-absorber; or

c2) a sterically hindered amine, containing at least one radical of the formula

RCH,\ CH,

in which R is hydrogen or methyl; or

; cH, B

¢3) a UV-absorber and a sterically hindered amine, containing at least one radical of the
formula

RCH,

in which R is hydrogen or methyl.




3. A polymer conposition according to claim2 wherein the

hydr oxybenzophenone is of formula | the 2-hydroxyphenyl benzotri azole is of
formula Ila, IIbor Ilc A2 (Cl-12)k 2 N N OH the 2-hydroxyphenyltriazine
is of formula Il -75 OH u and the oxanilide is of fornmula (1V) 0 O HN N -
Y2 (1V) ; wherein in the conpounds of thg_formula (1) v is an integer from
l1to3and wis 1 or 2 and the substituents Z independently of one anot her
are hydrogen, hal ogen, hydroxyl or al koxy having 1 to 12 carbon atoms; in

t he conpqunds, of the formula (lla), R is hydrogen, alkyl having 1 to 24
car bon a%oﬁso,o'yﬁ‘?f“é'r‘ﬁ‘?m"ﬁwn ﬁﬁQR(’H'BQ 16 ¢l3im 1 tiarin T Ueaboatber eselediod framithe y
cycl oal kml'odpadbtﬂﬁbt%@f Bertti201ea UYEbsBfbets, " Béhzepherine! D9-dbR3bMérS! Iydroxy-

|

44CnH2n+1-m Mn i n C R5 , o .
phenyi-triazine UV-absorbers and oxalic anilide UV-absorbers or mixtures thereof.

3. A polymer composition according to claim 2 wherein the hydroxybenzophenone is of
formula |

O OH
z,, ()»
ZV

the 2-hydroxyphenylbenzotriazole is of formula lla, llb or lic

HQ OH

B, /N\ T
=N N
lla), /Q / Hb
)@Z.- /\' ( ) T N ( )
R N R, CH,CH,CO nT2

{CH)e—1——

(I ;

the 2-hydroxyphenyltriazine is of formula 11l



R4 and R5 independently of one another are alkyl having in each case 1 to 5
carbon atons, or R4, together with the radical ChH2n+,-m forns a

cycl oal kyl radical having 5 to 12 carbon atons, mis 1 or 2, nis an
integer from2 to 20 and Mis a radical of the fornmula -000R6 in which R6 -
I s hydrogen, alkyl having 1 to 12 carbon_atons, al koxyal kyl having in each
case 1 to 20 carbon atons in the alky17ﬁbiety and in the al koxy noiety or
phenyl al kyl having 1 to 4 carbon atons in the alkyl noiety, -76 R2 is

hydr ogen, hal ogen, al kyl having 1 to 18 carbon atons, and phenyl al kyl
having 1 to_4 carbon atons in the_alkyl noiety, and R3 is hydrogen,
chlorine, a Ilng inJeach case 1 to 4 carbon atons or -COOR6
in which R6 S 3 | east one of the radicals R and R2
bei ng ot her t he''clonpounds of the formula (I1b) Tis

hydr ogen or to"6 carbon atons, T, is hydrogen, chlorine or

al kyl or al each case |l to 4 carbon atons, nis 1 or 2 and,
if nis 1, /T4 T2 is chlorine or aJradical of the fornula -OI3 or -N and,
T5 if nis {2, T2 is a radioa of theg fornul();y 10 \ or -O-T9-O; T6 T6 in
whi ch T3 i s hydrogen, which has 1 to 18 carbon atons and is

unsubsti tutled or subs ed by 1 tjo 3 hydroxyl groups or by -0OCOT6, alkyl
which has 3 to 18 carbop atons, is ijnterrupted once

0 Y
- 2

and the oxanilide is of formula (IV)

(V) ; wherein

in the compounds of the formula (1) v is an integer from 1 to 3 and wis 1 or 2 and the

E
ZT

substituents Z independently of one another are hydrogen, halogen, hydroxyl or alkoxy
having 1 to 12 carbon atoms;

in the compounds of the formula (lla},
R, is hydrogen, alkyl having 1 to 24 carbon atoms, phenylalkyl having 1 to 4 carbon atoms in
the alkyl moiety, cycloalkyl having 5 to 8 carbon atoms or a radical of the formula

H4
‘_l—anznn -m'Mm in which
RS

R4 and Rs independently of one another are alkyl having in each case 1 to 5 carbon atoms,
or Ry, together with the radical CrHzn.1.m, forms a cycloalkyl radical having 5 to 12 carbon
atoms,

mis 1 or 2, nis an integer from 2 to 20 and

M is a radical of the formula -COORs in which

Rs is hydrogen, alkyl having 1 to 12 carbon atoms, alkoxyalkyl having in each case 1 to 20
carbon atoms in the alkyl moiety and in the alkoxy moiety or phenylalkyl having 1 to 4 carbon

atoms in the alkyl moiety,



or several tines by -0- or -NT6- and is unsubstituted or substituted by
hydr oxyl or -0OCOT6i cycl oal kyl which has 5 to 12 carbon atons and is
unsubstituted or substituted by hydroxyl and/or alkyl having 1 to 4 carbon
atons, al kenyl which has 2 to 18 carbon atons and is unsubstituted or B
substituted by hydroxyl, phenylal kyl haysng 1 to 4 carbon atons in the

al kyl noiety, or a radical of the fornmula -CH2ZCH(OH)-T7 or 0 CGCH CH2 =z
T4 and T5 i ndependently of one another are hydrogen, alkyl having 1 to 18
carbon atons al k k whi ch ? 3 to 18 carbon atons and is interrupted once
or sever 2'%"1‘%%99(5%}/ alggeny alky! Ravgng 18g, 18 sarbRy ptams, ARY PEenvialy hawpg dio 4t onrs,
phenyl , ph®a¥latomkd p.hhggmguhgbtyt Hh@d by alkyl having 1 to 4 carbon atons,

al kenyl ?ﬁVIn 3to carbgn atons, phenylal kyl having 1 to 4 carbon atons

in the al ?%cwpﬂm@aﬂ‘dk%ﬁ'm hawswge@cm@ss 1ctar4bv<aﬁb%n@iﬁms or6CPORs
hydr ogenin \ﬁhlle{ R, P ddinbdta@old a@ﬁarabpéhéﬂ‘éf‘?ﬁ@ racdicafd RPaNYR ? Bﬂhe?tﬁaﬂ 12
carbon atons, -77 al kenyl having 3 to car bon at ons, p%en phenyl which
i s subst MY4reaen: by al kyl having 1 to 4 car bon atons, phenyl al kyl having 1
to 4, carbon atoms in the alkyl noiety, T7 is hydrogen al kyl having 1 to
18 carbon atons henyl which is unsubstituted or substituted by hydroxyl,
phenyl al Ky ewampﬁgnqs Qfdh@lf%@PBdH htonms in the alkyl noiety, or - CHOTS, T8

i s al kyl mgﬁyd}ggéln bOaik ha@dh§ Mo 8lcabfon Abkgny! having 3 to 8 carbon atoms,
cycl oal k* having 5 to 10 carbon atons, phenyl, phenyl which is
te

substitu Wr%QeIE‘th'Wéﬂﬂ Prlkyl PbaMO’%ﬂaUlS'ﬁ in a@@*hﬁaseowomwaau@ms having 1
to 4 carpg1akenmgi n the alkyl noiety, T9 is al kylene having 2 to 8 carbon
atons, al kenyl ene having 4 to 8 carbon atons, al kynyl ene having 4 carbon
atons, c¥&iBHexyl ene, al kyl ene which has 2 to 8 carbon atoms and is

i nterrupted once or several tinmes by -0-, or _Iradl cal of the formula -
CH2CH( CH20T110CH2CH( OH) CH2- or - CH2- C(CHZO7|) CH2-,

2 is chlorine or a radical of the formula -OT; or —N and,
T5
SN—T—N"
if nis 2, T, is a radical of the formula / N or -O-Ty-0O-;
TS Ts
in which

Ty is hydrogen, alkyl which has 1 to 18 carbon atoms and is unsubstituted or substituted by 1
to 3 hydroxyl groups or by -OCOTS;, alkyl which has 3 to 18 carbon atoms, is interrupted once
or several times by -O- or -NTg- and is unsubstituted or substituted by hydroxyl or -OCQTj,
cycloalkyl which has 5 to 12 carbon atoms and is unsubstituted or substituted by hydroxyl
and/or alkyi having 1 to 4 carbon atoms, alkenyl which has 2 to 18 carbon atoms and is
unsubstituted or substituted by hydroxyl; phenylalkyl having 1 to 4 carbon atoms in the alkyl

iety, i - .
moiety, or a radical of the formula -CH,CH(CH)-T; or — c—&H CH,

H2
Tsand Ts independently of one another are hydrogen, alkyl having 1 to 18 carbon atoms,
alkyl which has 3 to 18 carbon atoms and is interrupted once or several times by -O- or
-NTg-, cycloalkyl having 5 to 12 carbon atoms, phenyl, phenyl which is substituted by alky!
having 1 to 4 carbon atoms, alkenyl having 3 to 8 carbon atoms, phenylalkyl having 1 to 4
carbon atoms in the alkyl moiety or hydroxyalkyl having 2 to 4 carbon atoms,
Ts is hydrogen, alkyl having 1 to 18 carbon atoms, cycloalkyl having 5 to 12 carbon atoms,



T10 is al kyl ene which has 2 to 20 carbon. atons and can be interrupted once
ot several tinmes by -0-, or cyclohexylene, TI, is alkylene having 2 to 8
carbon atons, al kyl ene which has 2 to 18 carbon atons and is interrupted
once or several tinmes by -0-, 1, 3-cyclohexylene, 1,4-cyclohexylene, 1, 3-
phenyl ene or 1, 4-phenylene, or T10 and_J§, together with the two nitrogen
atons, are a piperazine ring; in the coffpounds of formula (lIlc) R2is
Cl-Cl2al kyl and k is a nunber from1l to 4; in the conpounds of the formula
(I'11)y uis 1 or 2andr is an integer from1l to 3, the substituents Yl

i ndependéttenyl heving Fdo Srrsrthasy atams, phyanyb gbeny! Whigh dx substibiteshly ally! Hasingdeto 4

hal ogeno I I WAL 4t having | to 18
car bon aF§#§¥a&fﬁ%ﬁﬁgﬁﬁgﬁﬂéﬁ%néét?ék%%ar %ﬁﬁéﬁiﬁgﬁﬂﬂfhﬁﬁﬁg substituted by a
group - CODshydemeal digyhhaving 1Uoi18 carborizatorss giienyl which isginsubbsiitut&d omr bon

atons, p : | ' | S | . r l,, hal ogen,
al kyl or Q%’é“}%@E‘QBY‘*&%"’T’%W‘%“‘M%@HOQ 004#4?5%# g{)t/]ﬁ%\l!ﬁl}ll‘é%aﬁgﬁ @Lé/tyborl-z car bon
atons an&H:9Tsubstituted by -COOH, -COOY8, -CONH2, - CONHY9, - CONY9Y10,
-NH2, - NHYQ, .= Iy o= it - ' |._which has, 4.to 20
car bon aﬁg%ﬁlk%g‘lxn ert? w%%éftooﬁa?}ﬂ@agm xyéﬁéaéﬁ%ﬁtogﬁdc céoarlky?hawng
unsubst i 6de #d carbop wianns, phvesyl, Bhenylshiok id substitatekdyyalkyhiiaviog 1 to 4 chébonar bon

Lo bR b ARl § S0 BB e BTN S PO Lot
at ons ands sralky@OeYilingdhtery tarbéry htoms, akemdsnelhaving4 tochcdrbon atooms; allgnyléee
and or moETie ¥ AR kisbhhe, RS hhlct v58 238 S A BbmsE R g 2 1o
16 car bomtertuptes] oradekarsgivenakbtirhes by 0+ ot a raldicat af the foratutas,

CHzCH(OH)CH,OT;1OCH,CH{OH)CH,- or -CH>-C{CH,OH),-CH,-,

Tyois alkylene which has 2 to 20 carbon atoms and can be interrupted once or several times

by -O-, or cyclohexylene,

T:, is alkylene having 2 to 8 carbon atoms, alkylene which has 2 to 18 carbon atoms and is

interrupted once or several times by -O-, 1,3-cyclohexylene, 1,4-cyclohexylene, 1,3-

phenylene or 1,4-phenylene, or

Ty and Tg, together with the two nitrogen atoms, are a piperazine ring;

in the compounds of formula (lic)
R’z is C4-Cyoalkyl and k is a number from 1 to 4;

in the compounds of the formula (lll)

uis 1 or2 andris an integer from 1 to 3, the substituents

Y, independently of one another are hydrogen, hydroxyl, phenyl or halogen, halogenomethyi,
alkyl having 1 to 12 carbon atoms, alkoxy having 1 to 18 carbon atoms, alkoxy having 1 to 18
carbon atoms which is substituted by a group ~COO(C;-C,zalkyl);

ifuis 1,

Y, is alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or substituted by
hydroxyl, halogen, alkyl or alkoxy having 1 to 18 carbon atoms;

alky! which has 1 to 12 carbon atoms and is substituted by -COOH, -COQYj, -CONHj, -
CONHY,, -CONYyY 10, -NHj, -NHYj, -NY;Y o, -NHCOY 4, -CN and/or -OCOY4;

alkyl which has 4 to 20 carbon atoms, is interrupted by one or more oxygen atoms and is
unsubstituted or substituted by hydroxyl or alkoxy having 1 to 12 carbon atoms, alkeny!



xyl'yl ene, alkylene which has 3 to 20 carbon atons, is interrupted by one or
more -0- atons and/or is substituted by hydroxyl,

- CH2CH( OH) CH2- O Y15- OCH2CH( OH) CH2, -CO Y16-CO-, - CO NH Y17-NH CO or
-(CH2) m CO2- Y1$-OCO- (CH2) m in which mis 1, 2 or 3, YBis alkyl having 1 -
to 18 carbon atoms, alkenyl having 3 to,d8 carbon atoms, alkyl which has 3
to 20 carbon atons, is interrupted by one or nore oxygen or sulfur atons or
-NT6- and/or is substituted by hydroxyl, alkyl which has 1 to 4 carbon
atons and i s substituted by - P(O)(OY14)2 -NY9Y10 or -OCOY1ll and/ or

hydr oxy| havungass b Cﬁmnﬁgorss taycidyl, @mleww@ﬁg is ungubstiteter or substituted bl ky|

having Lnjdoxyl CkPRB QW§4'chﬂoheat@rhg¥hd/HPJCﬂ§dYn, &aﬁ%mymp EH%SQ?'?QB”“V of
one anot her are al avin to 12 carbon atons having 3 to
12 car boﬁaraprcbﬁ@denéme@Ikﬂ@%wlaagus wasHbafutedias substitded by mromd ehiorine

cycl ohexg,l,d/om;ghpg éo*(%_cﬂ-Zsé?FE atons, or Y9 and Y10 together are
al kyl ene, oxaal kyl ene or azaal Kyl ene haV|ng I n each case 3 to 9 carbon

at ons, v vis 2, aI kyI having 1 to 18 carbon atons, al kenyl haV| ng 2 to 18

carbon ay EralerRiEiHlg 2 Bl dat @A&xhsaggé@sbn% ﬁaQ,.n;,&;ff g, &l kenyl

having 2 to on "at ons, p enyl havi car oh atons,
phenoxy, Xsdylﬁm alliylenetvhiehast3 top20 carben b@mSatsonterrupted @M@nyloamqn@ OYaIGmlss

al kyl ha o] HO t

car bon a%‘rb)dr)rg”%ﬁhgsﬁ'ﬁe&?&tﬂ? Q%lcng 2 %ﬂj 8 @?QW@"P @4{

at ons or CRhNHYY ;- NY&GOi-Qra(Ckiy)lméﬁ@z Mm@@@ (@Hh)a. mOmeehr bon atoms phenyl ene or
a group mngngl gge- M phenyl ene- in which Mis -0-, -S-, -SOZ- - CH2- or

C( CH3) 2- 16 1s" al kyl ene, oxaal kyl ene or thlaalkylene haV|ng i n each case
2 to 10 ¥aistdey! having: | to ﬁ)&ewyabeﬁ@mﬁ, ajileRyhaving S thddicagbah atoms, alisyl bdiichaiasis,

havi ng | 152 Far0R A1 B ity MG FoRUTR o U G AR of i B P8
havi ng 2substittedky bysiioxy, @yl whichihrg1dné anhcmmtmas and isosubStituteddnyn at ons and

P(O)(OY 14}z, -NYgY o or -OCOY; and/or hydroxyl, alkenyl having 3 to 18 carbon atoms,

glycidyl, or phenylalkyl having 1 to 5 carbon atoms in the alkyl moiety,

Yq and Y, independently of one another are alkyl having 1 to 12 carbon atoms, alkoxyalkyl

having 3 to 12 carbon atoms, dialkylaminoalkyl having 4 to 16 carbon atoms or cyclohexyl

having 5 to 12 carbon atoms, or Yg and Y+, together are alkylene, oxaalkylene or azaalkylene

having in each case 3 to 9 carbon atoms,

Y4 is alkyl having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms or phenyl,

Y2 is alkyl having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms, phenyl, alkoxy

having 1 to 12 carbon atoms, phenoxy, alkylamino having 1 to 12 carbon atoms or

phenylamino,

Y13 is alkyl having 1 to 18 carbon atoms, phenyl or alkylphenyl having 1 to 8 carbon atoms in

_ the alkyl radical,

Y14 is alkyl having 1 to 12 carbon atoms or phenyi,

Y15 is alkylene having 2 to 10 carbon atoms, phenylene or a group -phenylene-M-phenylene-

in which Mis -O-, -S-, -S0,-, -CHa- or -C(CHs).-,

Y1sis alkylene, oxaalkylene or thiaalkylene having in each case 2 to 10 carbon atoms,

phenylene or alkenylene having 2 to 6 carbon atoms,

Y17 is alkylene having 2 to 10 carbon atoms, phenylene or alkylphenylene having 1 to 11

carbon atoms in the alkyl moiety, and

Y1s is alkylene having 2 to 10 carbon atoms or alkylene which has 4 to 20 carbon atoms and

is interrupted once or several times by oxygen;



Is interrupted once or several tines by oxygen; -79 in the conmpounds of the
formul'a (1V) x is an integer from1 to 3 and the substituents L

i ndependent|y of one anot her are hydrogen, al kyl, alkoxy or alkylthio
having in each case 1 to 22 carbon atons, phenoxy or phenylthio. 4. A -
pol ymer conposition according to claimdjgwherein the total anmount of

UV- absorber is from0.005 to 5% based on the weight of the polymer. 5. A
pol ymer conposition according to claim1 wherein the sterically hindered
amne is selected fromthe group consisting of
bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

E: ZE% g Ry @mt %@ﬁ@ﬁg%ﬂg tﬂe %rﬁﬁfé SNZ))(S!%Laca r from 1 to 3 and the substituents L
bi s(1- ocwpwv@mlmom@ ar&tmearaé@ hydrogerpuatm auxyxs) giedlldthicehaving in each case 1 to
bis(1,2, 8 @ar@bﬁ%mw@hgﬂ+w%r%hgﬁy|{hi dyl)

n-butyl-3,5-di-tert-but roxybenzyl mal onate, the condensate of
1-(2- hydroxyet hyI) 2,2,6,6-tetramet hyI 4- hydr oxypi peri di ne and succinic

aci d, Ed?ﬂéﬁ%
N, N - bi s? go@anF arret Bﬁﬁﬁpﬂe@ eri rHy ‘S’h?{g%{ﬂ%% E;‘/'Ia(!,\nnoéJ Fgfrﬁj y\-absorger 'S
4-tert- offﬁml‘h@ﬁﬁi@ 52/0 baggd Onzﬂillecw&bgm oBite-pahjreeri ne,

tris(2,2,6,6-tetramethyl -4-piperidyl)nitrilotriacetate,
tetrakls(2 2,6,6-tetra-
rret hyI 45p‘?\ P@WM{/ £ympositic acchgingie-daimriawberbioke ategcally hindered amine is

4 benzo %e g&g@g@% ‘W"’%’ #BS({O%m "égpcgﬁl ?‘Flé },e tFﬁéérr' I‘%ﬂé&@ygg%%att et ramet hyl -

pi peri d| big(2,B6 $¢tetramethgl- Gpm@ndsd}sgcmmtemlp(é 2,2,6,6-pentamethyl-4-piperidyl)sebacate,
dyl)-2 b .

5 ot y Doy SRR B YR el b 2 K d a8l e ppert-

bi s(1- ocd!ﬂ) mbytyl 2,5igerEbuyt- 4-@mmquzxdmalmt9 thecaindansgte bf h&chydmxye}luyl) c

d vl 4 ni
Lyl ) hes o Proimiintianicrodpfefans shi SRAHC Ko BaPS cvgli copdengates of
t he condbi¢dtist2.8{6,6-tetramethyl- 4-p1perldyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-

5 ohl ) o . . ; i
ool ST el SRR R, bl e
2- chl or ometted-dipigedidm)-1,2,3,4-butane- tetracarboxy!ate. 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-

but yl am E"@pﬁ]e%aﬁncﬁ‘{ 2 Pﬁ&’iz‘%ﬁﬂ fLe?r%HeMﬁpe]rrdﬁ'l 2t fbRE2 3%%-tetramethyl-

1, 2-bis- m I nopr
8- acet yl| pipeddinedys(1.2,276.6;m@ntameatbytpipbrjdyl)12-8-b8tvi-2i(2:hadioky-8[4disp ddobtben2yit- di o

3 dodecy TPnale Sy-6org T SRR LY S PR AR N A LS, B8R

m xture 8&, me-h@mmﬁbg}plgmdyl awetingts; tioeandreysglic condensates of N,N'-bis-(2,2,6,6-
tetramethyl-4-piperidyl}hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine,
the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl )-1,3,5-
triazine and 1,2-bis(3-aminopropylamino)ethane, the condensate of 2-chloro-4,6-di-(4-n-

_ butytamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)-

ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-
dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidin-2,5-dione, 3-dodecyt-1-(1,2,2,6,6-
pentamethyl-4-piperidyl)pyrrolidine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, a condensation product of N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine, a
condensation product of 1,2-bis(3-aminopropylaminoc)ethane and 2,4,6-trichloro-1,3,5-triazine
as well as 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No. [136504-96-6]); N-
(2,2,6,8-tetramethyl-4-piperidyl)-n-dodecylsuccinimid, N-(1,2,2,6,6-pentamethyl-4-piperidyl)-
n-dodecylsuccinimid, 2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-oxo-spiro[4,5]decane,



2,2,6,6-tetramet hyl pi peri di ne, a condensation product of N,

N' bIS(2 2,6, 6-tetranet hyl -4- piperidyl)hexanet hyl enedi am ne and

4- cyclohexylanlno 2,6-dichloro-1,3,5-triazine, a condensation product of
1,2-bis(3-aninopropylanino)ethane and 2,4,6-trichloro-1,3,5-triazine as
wel | as 4-butylanm no-2, 2,6, 6-tetranmethygpiperidine (CAS Reg. No.

[ 136504-96-6]); N (2,2,6,6-tetranethy|-4-piperidyl)-n-dodecylsuccininid,
N-(1, 2, 2, 6, 6-pent anet hyl - 4- piperidyl) n- dodecyl succi n

2- undec I-7 7,9, QJetrarre xa- 3, 8- di aza- 4- 0xo-s |roi4 5] decane, -80
a reacti aﬁe ioR pEgdugt of 7.7.9, tetramethylzcycloundecyl 1-oxa-3,8-diaza-4-0xospiro
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6. A polymer composition according to claim 1 wherein the sterically hindered amine
compound is present in an amount of from 0.005 to 5 % by weight, based on the weight of
the polymer.

7. A polymer composition according to claim 1 wherein the condensation product is of
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pol ymer. 10. A polynmer conposition according to claim1 wherein the

t her nopl astic polynmer is selected fromthe group consisting of a

pol yol efin, a polyester, a polyvinylalcohol, a polyvinylacetate and a

pol ycarbonate. 11. A polyner conposition according to claiml, whichis in-
the formof a filmwth a thickness frgm10 g to 300 R 12. A pol yner
conposition according to claim 1l wherern the filmis a nultilayer
construction of between 2 and 7 polynmer |ayers containing the condensation
product, conponent b) and the conponents cl), c2) or c¢3) according to
claim1 in at least 1 layer. 13. A polyner conposition according to claim1l
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11. A polymer composition according to claim 1, which is in the form of a film with a thickness
from 10 p to 300 .

12. A polymer composition according to claim 11 wherein the film is a muitilayer construction
of between 2 and 7 polymer layers containing the condensation product, component b) and
the components c1), c2) or c3} according to claim 1 in at least 1 layer.

13. A polymer composition according to claim 1 containing an additional additive, selected
from the group consisting of a phenolic antioxidant, a phosphite or phosphonite, a further
fluorescent dye or pigment, a processing aid, a filler or reinforcing material and an antifog
additive.

14. A process for enhancing plant growth, comprising exposing a plant to actinic radiation
. behind or under a thermoplastic polymer composition according to claim 1.
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wherein Ry and Ry, are independently hydrogen or C4-C,g alkyl together with

a UV-absorber; or



as plant growh enhancing additive in thernoplastic polymers for
agricultural applications in the formof films for greenhouses and smal
tunnel covers, filnms or filanents for shading nets and screens, nulch
films, non-wovens or nolded articles for the protection of young plants. -
R102 N-' R101 16. A nethod of using theggondensation product of 11 1 and H
O wherein R10, and R102 are independently hydrogen or Cl-Cl3 al kyl together
with a UVv-absorber; or a sterically hindered am ne, containing at |east
one radical of the fornmula -83 in which Ris hydrogen or nethyl; or a
UV- absorber and a sterically hindered am ne, containing at |east one
radi cal of thgerichly Whlieretl amidd, @bniRinirey dt¥sHs0oRd radficallet thy formfa Pl ant growt h
enhancing additive in thernoplastic polyners for agricultural applications
in the form of fiRCH, fobpgreenhouses and smal | tunnel covers, filns or
filaments for shading péts® and screens, nulch filns, non-wovens or nol ded
articles for the protetti of young pl ants.

- — in which R is hydrogen or methyi; or

RCH, CH, R

a UV-absorber and a sterically hindered amine, containing at least one radical of the

formula
RCH, CH
—N in which R is hydrogen or methyl,
RCH, CH, R

as plant growth enhancing additive in thermoplastic polymers for agricultural applications in
the form of films for greenhouses and small tunnel covers, films or filaments for shading nets
and screens, mulch films, non-wovens or molded articles for the protection of young plants.
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wherein Ryoy and Rio. are independently hydrogen or C4-C4g alkyl together with

a UV-absorber; or

a sterically hindered amine, containing at least one radical of the formula



—N in which R is hydrogen or methyl; or

/ cH, B

a UV-absorber and a sterically hindered amine, containing at least one radical of the
formula

in which R is hydrogen or methyl.

/ cH, B

as plant growth enhancing additive in thermoplastic polymers for agricultural applications in
the form of films for greenhouses and small tunne! covers, films or filaments for shading nets
and screens, mulch films, non-wovens or molded articies for the protection of young plants.



