; e3e<T6T<+80 3 JUG 2002 Oxopi perazinyl Derivatives and Light Stabilized
‘Conposi tions The invention relates to new coppounds of the class 200
3, 3,5, 5-tetranet hyl - 2- oxo- 1, 4pi per azi ne, polyners thereof) the use (qu ‘Wre
novel compounds or polyners as stabilizers for organic material agai nst
harnful effects of Iight, oxygen and/or_heat, and organic materi

al
stabilized correspondingly. Structure and numbering of Hmmumumwnm|m”“|
3,3,5,5-tetranet hyl - 2-oxo-1, 4-pi perazine is as shown in the H3
formula: H3C ~CH3 s NH O It has now been found, that certain conpousde*
cont ai ni kxoaiperazinvhbervatives dd.i Stahili § iti
3,3,5,5-tetranet hyl - 2- oxo- 1, 4- pi perazi ne-1-yl bonded via an oxygen atom are
especially well suitable as stabilizers for organic materials. The
i nvent i ol helirveafion eelateb ta rew compoundefihel claks BI85, baetmramathyl-2-oko/1,4- Rz Ra Rs

Re R~-N N o 7~ 3 J P.~ B~ + S rein IS.zero or
17 q ana Perdie, poR Fer ik o ofiie ASuel cbmiSylslor ARG R of piBSItel
i s a numoeganicamgienigl dgaomst hatrofuBeffedisof light, ©xygen andienhgatj and.org¥nicamatesal a
group ~ ;. R.. , Ry and RZ are) independently of each other,
C - ClBeaFf(ayf“,zgg\é%gf&géYnggfkyI or Cl CShydroxyal kyl, especially nethyl;

0 3J UL 2002 -2 R is hydrogen; Cl1-C18,Bal kyl; oxyl; OH CH2CN,

& oo e Bnd nEBBEIRTY S kie Lt i Y- (AR EHE 1 ds e P heny!

ring by 1, 2 orpyradyqal gysel ected from C, - C4al kyl and C, - C4al koxy;

C-C, Sphe%yl alI lgo>|§'§/' ~* Bplényl al koxy, which is substituted on the phenyl
ring by 10Mblg; HeC' di,cAl " 3el ected from C -C4al kyl and C, - C4al koxy; or R,
i s.-C, - Ceal kanoyl ; C3-WSalRenoyl; C, -C, Sal kanoyl oxy; glycidyl; or a group
-CH2CH(OH) -G, in which Gis hydrogen, nethyl or phenyl;

It has now been found, that certain compounds containing one or more moieties of the type
3,3,5,5-tetramethyl-2-oxo-1,4-piperazine-1-yl bonded via an oxygen atom are especially well
suitable as stabilizers for organic materials.

The invention therefore relates to a compound of the formula (1)

(-]

©0

wherein
p is zero or 1;
q and r, independently of each other, are an integer from 1 to 6; and

s is a number ranging from 1 to 8;

_N..._
Xis -O- or, when p is 1, X is also a group lél ;
10

Rw, Ry, Ry and R, are, independently of each other, C¢-Cygalkyl, Cs-C12Cycloalkyl or Ci-
Cshydroxyalkyl, especially methyl;

O

*G00002*



R2 and R6, independently of each other, are hydrogen, C,-Oeal kyI

C5-C, 2cycl oal kyl or C, -C4hydroxyal kyl; R3, R4) R5) R-, Re, L 2002
i ndependently of each other, are hydrogen, C, -Ceal kyl or Cb5- C 2cycl oaI l[<J IZ
when s is 1, Wis C -C eal kyl; C2-C, Bal kyl which is substituted by NH2,
NHR~o0, N(R~0)z, nitro, hydroxy and/or OR;3; or Wis C5-C, 2cycl oal kyl ;

C5-C, 2cycl oal kyl which is substituted by OH C, C4al kyl or C, - C4al koxy;

C3- Csal kenyl ; C3-C, 2epoxyal kyl; C~-C, Sphenyl al kyl which is unsubstituted or

bstitut kyl d
Subst £ ues Pl S i ol RN Bl aslae) A OB BORALLY) and,
ii ii -RGsakemy!; Co-Cralyng; 071@133Henylmkszl Cr-RitpReaylalkyll waich (4 sustifutécton @eO n
-R, 2-CN, = R~ o i 2CH G W
oy al oo B Ry Redch 2 3yl ssleBtocifor Ealy At CuSiably GEo L T
C -C Sphéhymmlnykalkomm@FC%@QM@H@SWWM@EG substiutedtantthe etemyh rmgbypheme ring

by a radi T

-G Lot egfeelR Se e ot CECgr A S Ry PRI B S ol AR RN o
benzopher(br@iaalbandymxzbgiymdw;rgrla)gmup vmrem (OHYFE, iowhixdt @ mhmwgerr imedisylof  t he
benzophe Qag ![TDI ety are unsubstituted or substituted by OH, hal ogen,
Cl- 4al k;rh SR/ or 0 3J UL 2002 -3 C1-C, eal koxy; or R' is
C5- C, 2cy R.Gailddyyd, indeperddently oheadhsdthén) aechydrogenb €4 -iCeatk @dCHE LyelCllrylloy | ;
C2-C, ~al phenyl substituted by NH2, NHR o) N(R 0)2, or
C, - C4al kﬁ%"y‘?ﬁpé@mox C~- O Sphenyl al kyl ; Ce- C, Sphenyl al kenyt: or
C--C, Sphd?n,yRa,IFIrsym,vﬁty, 2, m@ewnbemtlytaiteadh othet,herephetnyden; Cr@gblikylGr- C4al kyl
and/ or anl k&a?y R 2 is a direct bond or C -C, 2al kyl ene; phenyl ene;
cyclohexﬁ 2% s C -C ealkyl; C2-C Balkyl which is substituted by NH2,
NHR, o, N(thetm)sZns i tro, hydroxy and/ or OR 3; C3-C, eal kenyl;

G 2 SR B WA st B RN R e, 0

while R %nldfnrmﬂ 13R01I0WVrie Cls- ChguydlpalRleCg-ﬁngcbeloalkgzluvmgfdlscsgubaututed byr@HeQui val ent

o pot ascraly oS LRl ool oot G by BB EHRus ooy N,

NHR, o, N(dRsOl)s’:h,tutad'i br mbshwthfd)wytmml'/enyl ridg, 53, a ﬁi‘ﬁcﬁj selbétedyrom C,-C,alkyl and C-

C5-C, 2cy k o oal k i,ch is ituted by C, C4al kyl and/or
i nt errupt%é §))’ OE}MFSSFQHE ecgroap%g %Ifomtﬂa I@i?‘L which is substituted by
NH2, NHR o, N(R, 0)2, hydroxy and/or OR-3; CS C 2cyc| oal kyl which is
unsubstituted or substituted by C,-C4al kyl and/or interrupted by -O; or
C~- C, Sphenyl al kf] which is unQubstituted or supstituted on the phenyl ring
by a radi calRgel@ergd’ fromKpcSatRyl 'and—-G;<zaNkeRry, 'R 5 is a direct
bond; C, - C2oal kyl ene; C2-C~oal kenyl ene; C2-Csal kenyl ene substituted by

CsC, 2aryl or (fpgy G 2aryl whi ch§||b§ substituted Ryc)C, - Ceal kyl) C, - Ceal koxy)

di (C, -C4-al kyI )am no, nitro hi enyl, phenoxyphenyl, phenylthi ophenyl,
benzo[ b] t hi ophen-2-yl, benzof uran- 2- yI 9Hf | uor enyl , bi phenyl yl,

10H phenot hi azi nyl ; CZ- C4oxaal kyl ene; C5- C, cycl oal kyI ene;

C5C~cycl oal kenyl ene or phenyl ene; when s is 2 Wis CZ-C, 2al kyl ene;

C4- C, Zal kyl ene s:mbstotut ed by OH and/or_interrupted by oxygen or sulfur or
-NR~0-; C4-C, 2al (% RCs-+C, 2al keRytEMe substituted by OH and/ or

i nt errupt ed by C, cycl Bal kyl ene; C5-C, cycl oal kyl ene-di (C1- C4al kyl ene) ;
C, - C4al kyl ene- di (( - C~cycl oal kyl ene) ("er_}henyl ene di (C~-C4al kyl ene); or one
of the groups of e fornulae (111a) (111h) -COR s-CO; -COOR, 9-0CC ;
- CONH R20- NHCO- ; (111a) (111b) (111c) 0 3J 1112002 ( ~ HZ)~OH

- (CH2) . O whenRZisE §folip -CHCH(OH)-G, W may also be hydrogen:
Rio is hydrogen, C,-Cgalkyl, Cs-Cyocycloalkyl, C,-Csphenylalkyl which is unsubstituted or
substituted on the phenyl ring by a radical selected from C;-C,alkyl and C;-C,alkoxy;
Ry, is hydrogen; C4-C,salkyl; C,-Cyzalkyl substituted by OH, C4-Cyzalkoxy and/or a residue
benzophenonyl or benzophenonyloxy, wherein one or both phenyl rings of the
benzophenone moiety are unsubstituted or substituted by OH, halogen, C;-C,alkyl and/or



(CH2) ZOH (111d) (111le) Hal ~ N~ NRio - RRo - NRRo ~ N~ Hal N\'"'NN/'N
(111h) in which Hal stands for halogen or C, -C4al koxy; (111f) (111903Rf# I®
a direct bond; C -C, 2al kyl ene; C2-C, 2al kyl ene interrupted by oxygen) sul fur
andl or NR, o0-; C5-C-~cycl oal kyl ene; C~-C-~cycl oal kenyl ene; or phenyl ene;

C2- Ceal kenyl ene C2CBal kenyl ene substituBed by C4-C, 2aryl or C4-C, 2aryl
which is substituted by C,-Ceal kyl, C, -Ceal koxy, di(C,-C4-alkyl)amn no,
nitro; or C2-Caal kenyl ene substi t ut ed by thienyl, phenoxyphenyl

et SRR ) gy R0 st oA

C4- C, 2al k§i- 6n@lkenylemhamt ehemw sabstituted by I\tbieylgblﬁmat\lﬂﬁﬁ)z, a5C;- GyadMar By-l ene;

C oyl val oy SRy CRRBhen R G Efsyienit o CRCPREATERY IR subriyes

R 20 is O2n tDGMIehyllrmlgeby @S- iyl ahdial @yCaﬂe}xyphenyl ene; and if i is 1, R 20

from 1 t oy § BeAEERATELLC, SiGters; bRer R Shaitiadieh 22 %, T Ser from 1 to

4; when sRisds 31'04931KYN02@185(|WN€}1|% Snbs)kituted by NFEHNHN10\ N(Rioh-hitre, hydroxyCO) ~

ar omat | o PR Gbieiini: € bl 5baad Ge R A Gt s Bh TR by -

f ormul ae Clalky! andspr mte—rﬂu$teel|by1 -9-] and-whedDOWHE 21 gﬂomaldo:mwhemw |s| a gtova)llig)l Vb)
while Rz is not a direct bond, R43 can be also hydrogen, or one equivalent of a cation of
groups la or lla of the periodic system, especially sodium or potassium;

R’y3 is C4-Cygalkyl; Co-Cygalkyl which is substituted by NH,, NHR 1o, N(R10)2, nitro, hydroxy
and/or OR13; C3-Cysalkenyl; Cs-Cy.cycloalkyl; Cs-Cqocycloalkyl which is substituted by C,-
C,alkyl and/or interrupted by -O-,

R4 is C4-Cygalkyl; C2-Cygalkyl which is substituted by NH,, NHR40, N(R10)2, hydroxy and/or
OR;3; Cs-Cyzcycloalkyl which is unsubstituted or substituted by C4-Csalkyl and/or interrupted
by -O-; or C;-Cysphenylalkyl which is unsubstituted or substituted on the phenyl ring by a
radical selected from C,-C,alkyl and C4-Cjalkoxy;

Ris is a direct bond; C,-Cyalkylene; C,-Cqoalkenylene; Co-Cgalkenylene substituted by Ce-
Cizaryl or Cg-Cyzaryl which is substituted by C4-Cgalkyl, Cy-Cgalkoxy, di(C4-Cs-alkyl)amino,
nitro, thienyl, phenoxyphenyl, phenylthiophenyl, benzo[blthiophen-2-yl, benzofuran-2-yl, 9H-
fluorenyl, biphenylyl, 10H-phenothiazinyl; C,-C,oxaalkylene; Cs-C;cycloalkylene; Cs-
C,cycloalkenylene or phenylene;

whensis 2

W is C,-Cyqalkylene; C,-Cyzalkylene substituted by OH and/or interrupted by oxygen or sulfur
or -NRo-; C4-Cyzalkenylene; Cq-Cyzalkenylene substituted by OH and/or interrupted by O; Cs-
C;cycloalkylene; Cs-C;cycloalkylene-di(Cs-Caalkylene); C4-Caalkylene-di(Cs-C,cyclo-
alkylene); phenylene di(Cy-Cgalkylene); or one of the groups of the formulae (lila) - (llih)

-CO-RgCO ; -COO-R 15-00C- ; -CONH-R 2-NHCO- ;
(llla) (llb) (lllc)



where R22, R23, R24, independently of each other, are C -C al kyl ene; when s
is 4 Wis aliphatic C5-C-atetraacyl; cycloaliphatic Ce-C Btetraacyl 03rJul 2002
aromatic C,0-C 8tetraacyl or a tetravalent residue of the formula Va Z, -N
R 0-R20-N R 0-Z2, (Va) wherein Z~ and Z2 are each, independently of one
another, a group of the formula Vb, Vc o vd \"N/ N~ N (Vb)) -(COi-R 2a
X~NN~N(Vc) - (COi R20 X - (CO - R2p X NN~ N (W) -5 - (CO:
R20 X NX'" R20-(CO. I I N\'" N- (COi R20~X"' and the group of
formula Vb-d is attached via a bond fromthe triazine ring to the nitrogen

atomin formula Va; 0 3 HHPH2002 -§ when spiys 5, ~WI§ ’o‘l)‘f)h’@t'ﬁ’c]/"'al
C, -C, epentaacyl; cycloaliphatic C, o-C, %tq cyl or aromatic |

C' C Bpent qaelyjcowhen s-cr-@-dMj s ;al i phajic - C, ehexaacyl ; cycy Nphatic
or aromatic Cl2-C ehexaacyl| or a hexaval e residue of the fornulla Vla

Zi - NRi 0- R20- N(Z2) - R20- NR, 0 &l a) whereih zi, z2 and z3,(CPhdBpgfident |y of
one another, are a group of fhe formula vb, Vc or Vd, which is attached via
a bond fromthe triazine ring to the nitrogen atomin formula Vla; when s
is 7, Wis aliphatic, cycloaliphatic or aromatic C, 2-C, eheptaacyl; when s
is 8 Wis @ldphatic, cycltle)i phatic or aromat(lld) C12-C, eoct aacyl (trg)a

resi due of the

Hal\’//N | NR,O-RZO-NH,OWNYHaI i
N__N

\ NTN T

(k)
in which Hal stands for halogen or C-C,alkoxy;
Rig is a direct bond; C;-Cizalkylene; C,-Cyqalkylene interrupted by oxygen, sulfur and/or -
NR1o-; Cs-Crcycloalkylene; Cs-Cycycloalkenylene; or phenylene; C,-Cgalkenylene; Co-
Cgalkenylene substituted by C4-Cyzaryl or C4-Czaryl which is substituted by C4-Cgalkyl,
Ci-Cgalkoxy, di(C-Cs-alkyl)amino, nitro; or C,-Cgalkenylene substituted by thienyl,
phenoxyphenyl, phenylthiophenyl, benzo[b]thiophen-2-yl, benzofuran-2-yl, 9H-fluorenyl,
biphenylyl, 10H-phenothiazinyl, thiofuranyt;

Rys is Co-Cyoalkylene; C4-Cyzalkylene interrupted by 1, 2 or 3 oxygen atoms; Cs-
C,cycloalkylene; Cs-Ccycloalkylene di(C-Csalkylene); or CG4-Cialkylidene di(Cs-
C,cycloalkylene);

Rz is Co-Czalkylene; Cs-C;cycloalkylene; phenylene;

R’2 is C2-Cyzalkylene; Cs-Cycycloalkylene; phenylene; and if i is 1, R’ additionally embraces
methylene;

iis zero or 1;

tis zero or an integer from 1 to 7;

v and z, independently of each other, are an integer from 1 to 4,

whensis 3
W is aliphatic C4-C1gtriacyl; cycloaliphatic Ce-Cstriacyl or aromatic Cq-Cygtriacyl; 1,3,5-
triazine-2,4,6-triyl; or a group of the formulae (IVa-1Vb)



formula VIla Zi-NR o-R20-N(Z2)- R20-N(Z3) - R20-NRi 0-Z4 (Vila) wherein Z,, Z2,
Z3 and Z4, independently of one another, are a group of the fornmula Vb, Vc
or Vd, which is attached via a bond fromthe triazine ring to the @3 @ﬁ%@
atomin formula Vila; and X is -O or -N(R 0)-. Were one conpoun S
nore than one group denoted with the samessynbol, these groups may be the
sane or different within their defined neanings. Was an aliphatic,
cycloaliphatic or aromatic acyl group of valency s stands for a residue
R-(CO)S, where R enbraces, for exanple, within the definition given as an
al i phatic residue al kyl or alkenyl, or alkyl or alkenyl substituted by OH
or COOR13 or interrupted by G as a cycl i_phatj,c residye_,
C5- d 2cycl oal kyl ,O@speq\j.a;hl_bocycl ohexyl , ?&#)lagl@ '\g # @205@8){6 menber ed
oxa-cycl oal kyl noi ety, lor 4aid C5-C, 2cyc| oal kyl or 0X ycI oal kyl noi ety
substituted by C -Cdal k@, OH, Cl-C4hydroxyal kyl i ,3; as an aromatic
resi due phenyl) napht h)GO or bi phenyl , or phen&% yl), phenyl al kenyl ,
napht hyl al kyl , naphthylalkenyl blphenylalkyl I phrehyl al kenyl ; or sai d
aromatic resi dues substituted by COCR, 3. 03JU-~2002-7C speci al
i nportance anong these(l¥alyl residues R(CO)S are M&n s is 1, Was a group
of the above formula (1l1b) or (11d) or a group of the forrmula (lI1"a) or
(It'e)y: 00 ti ii . -GR~" -CGCNHR-4" (ll'c) (Il"a) when s is 2, an acyl
resi due of wherrerkh,aR4) Ra, ndegendentty ﬂwpheﬂmmral&y&@ky@n@al kyl ene; C4
C, 2al kyl ene interrupted by oxygen, sulfur and/or -NR o-
C5- C~cycl oal kyl ene; phenyl ene; C2Ceal kenyl ene; CZ- Ceal kenyl ene substi tuted
by phenyl whemsis4idue thiophene, e.g. \S/ ; when s is 4, R as phenyl,
G- Coal k! Pl oSRSTRT 56 Meabyy BoRlfhalh 25 bRALR BFarb VD, c e BReiTorR
tetravalent residue of the formula Va

Z41-NR1o-R20-NR1o-Z2, (Va)

wherein Z, and Z; are each, independently of one another, a group of the formula Vb, Vc or
vd

Y
T

(Vb)

- (CO)~ Ry X’ - N \IK
N ¥ N Vo)

= (CO)~ RygX

- (CO)~ Ry X v N
j/

and the group of formula Vb-d is attached via a bond from the triazine ring to the nitrogen

N N (Vd)

atom in formula Va;



~C 02 (vd) when s is 6, Ras a 1,2,3,4,5,6-cycl ohexane hexacar boxy, @r ‘ﬁ“ 2002
residue of the fornrula CC 3 Oi CH=C O Preferably, s is 1, 2, 3, 4,

8, nore preferably 1-4 or 6; nost preferably 2-4 or 6. 0 3 JUL 2002 _$_
Al kyl ene, cycl oal kyl ene or al kenyl ene resi dues may be bonded on different
carbon atons or on the same carbon atom-tbrus enbraci ng al kyl i dene,

cycl oal kyl i dene and al kenyl i dene, respectively. -CH2 CH -CH=CR 5 as
C2-d oal kenyl ene is preferably a group ~ or a group ~; Ris Rig where R's
is C3-Ceal kenyl; and R ~ is hydrogen or C, - Oeal kyI Hal ogen atons are

pr ef er abl ?//v chl oro or. brono, s,é)em ally chlo R is preferably hydrogen;
C, - Ceal kyWhepsied, Wi glinhais Gir- e%y'iaacmcy@a"eh@%g kokyapentgacy| ¢figrgmatic Cyi-
C3-d 2al k em@gcﬁ,l chcl oal koxy, especi al |y cycl ohexyl oxy; C3-Ceal kenyl ;
C3- Ceal ky - C, 2phenyl al kyl , e.g. benzyl;

C, - C, Sphel yﬁ'élslb‘b '%:a F@@gv Tﬁbwexa@%édplaﬁllahaa@éfwomm stéaﬂbénegnyl ora

especi a'|Me>(d%teml%‘éfcﬂjb%ﬂhefghﬁl9hdbfé or a group -CHCH(OH)-G in which Gis
hydrogen, methyl or phenyl. Aryl stands for an organic residue obeying the

Hueckel rule, i.e. containing 4n+2 ~-el ectrons per nol ecular unit, where n
is an integer. Thus, £AnR, 28Nz NRiz5 hepggoaryl, where heteroatons
are nostly N, O or S or 102'?1{ oéa?ggjz?{l 2 C§2a ryl. C4ary| groups are, for

exanpl e, furanyl, thi ophenyl pyrrolyl; Cs-C~zaryl is, for exanple, phenyl
or napht hyherdfo2eg, ahd ¥, md%sﬁdeem oPoldaRRREN St Qgro%%me fo%euul% W&N/dmy

be unsubstituted or substituted by sel ected radical s such as Cs-C, 2aryl

C5- C, Zcy c Whighiis attached yiaza benchijom dfe Hiagiperigads he Ritregen atom ipfemuialia
unsubstituted or nono-, dior tri-substituted, especially preferred are

t hese groups unsubstituted or nono- or di substl tuted. A preferred residue
C3-C, 2epo>&’§alﬂ Ry8 7.\ igalphatigl cycloplinhatie od sramatigl GuyCeaheptaacyly cl oal kyl ene

resi dues t o] on
fom T huy g S aE AhaD Yo o o ool B SR o

cycl oal kyfdreeigeVltr e sat ur at ed di val ent hydrocarbons havi ng both open bonds

| ocal i zed on the sarrezcﬁhpooﬁzom(gglg L Nz)eh-Nregz, C - CAqlky) | dene enbraces
C~al kyl i dene which is et h
wherein Z,, Z,, Z3 and Z, independently of one another, are a group of the formula Vb, Vc or
Vd, which is attached via a bond from the triazine ring to the nitrogen atom in formula Vlla;
and
X' is -O- or -N(R1g)-.

Where one compound carries more than one group denoted with the same symbol, these
groups may be the same or different within their defined meanings.

W as an aliphatic, cycloaliphatic or aromatic acyl group of valency s stands for a residue
R-(CO-)s, where R embraces, for example, within the definition given

as an aliphatic residue alkyl or alkenyl, or alkyl or alkenyl substituted by OH or COOR;; or
interrupted by O;

as a cycloaliphatic residue Cs-Cocycloalkyl, especially cyclohexyl, or a corresponding 5 or 6
membered oxa-cycloalkyl moiety, or said Cs-C42cycloalkyi or oxa-cycloalkyl moiety
substituted by C;-C,alkyl, OH, C4-C4hydroxyalkyl or COOR3;

as an aromatic residue phenyl, naphthyl or biphenyl, or phenylalkyl, phenylalkenyl,
naphthylalkyl, naphthylaikenyl, biphenylalkyl, biphenylalkenyl; or said aromatic residues
substituted by COOR;s.



03J UL 2002 g A Kkyl is a nonoval ent residue of the formula C%H%% )
wherein n denotes the nunber of carbon atons. Al kylene, al kanetriyl, JUL2002
al kanetetrayl, al kanepentayl, al kanehexayl, al kaneheptayl, al kaneoctayl are
corresponding di, tri, tetra, penta, hexa, hepta or octoval ent al kanes
wherein each bond reduces the nunber of -lyydrogen atons in the general
formula CnH(2n+z) bY 1. Al kanoyl is a branched or unbranched radical)
typically, within the definitions given, fornyl, acetyl, propionyl,

but anoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, ~iecanoyl,
undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl) pentadecanoyl,
hexadecanOypedet phpateEnan ayiongdbéd sedmxyaresidues 8-(Q3-3nargl or docosanoyl .

Al kanoyl of 2 to ~in particular of 2 to wJ.. of 2 rb at ons
s b of er Phert s e L WnsieLorBh bl 1By ForfulepBe (it areroie o e ot Wafsr
oxygen-capfd al kanoyl; preferences are mainly as can be derived from

al kanoyl above. Al kenoyl is a branched or unbranched radical, typically
enbracing, within the definitions given, propenoyl, 2-butenoyl, 3-butenoyl,
i sobut enoyl, n-2, 4-pentadi enoyl, 3-nethyl-2bytenoyl, n-2-octenoyl,

n- 2- dodecenoyl , |sododecenoyl oIeoyI n- 2- ontadecenoyl or n-4oct adecenoyl .
Al kenoyl of 3 to~ @8‘1preferably of 3 to 127 € §HE 3 to 6, nost preferably
of 3 to 4, carbon atons is preferred. Alkenoyloxy i s oxygen-capped

al kenoyl ; preferéiiges are mainly as can be dellioyed from al kenoyl above.

Al kyl is a branched or unbranched radical, enbracing, within the
definitions given) nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl)

i sobutyl, wh@r $ isoRitap acylzreeldhylobtqrmula IHa mthtli/as Fﬁus cgmma}llw C1101ﬂ@|kﬁ9lh?jeﬁut yl,

1, 3- di net t

115 51 Steee i by odedBR, MR Ao A0 e R rerg RS, hopyiene; o

2. et hyl he@gaukenyl,emesczt-ebahlmrmelnh@;apst}tumdbywhsnyleqraaﬁsdhqtmmhe;ne, elgonyl

decyl) undecyl, 1-nmethylundecyl, dodecyl, 1,1,3,3,5,5-hexanethy|hexyl,
tridecyl § ecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosyl
or docosyl%ewigjk UL 2002 -10 Al kenyl is a branched or unbranched

radi cal, enbracing, within the definitions given, vinyl, propenyl,
2-butenyl, 3-butenyl, isobutenyl, n-2,4-pentadienyl, 3-nethyl-2-butenyl,

n- 2-oct enyl, n-2-dodecenyl, isododecenyl, oleyl, n-2-octadecenyl or

n- 4- oct adebanyis 4, &y pheviyl,3y-CalkyhoreCr-Cgiicshybgr grpgp of theubfroulae(Ve-WW) - Ri o
typically enbraces, within the definitions given, CH3-O CH2-, CH3-S-CH2-,
CH3- NH CH2-, CH3-N(CH3)-CH2-, CH3-O CH2CH2- O CH2-, CH3- (O CH2CH2-)2_O CH2-,
CH3- (O CH2CH2-) 30- CH2- or CHB- (O CH2CH2-) 40- CH2-. CG= C9ghenyl al kyl is
typically benzyl, a-netdwyl benzglo- a, a- di net hyl benzy| or %L henyl et hyl .
Benzyl and a, a- di net hyl be are preferred. C Kyl - stituted phenyl

preferably contains 1 to B, im particular 1 or Q@F grqups: is typically
o-, m or p- nethylphené o3-di thylphenyl 234~ d| net hp-ghenyl ,
2, 5-di net hyl phenyl dlnethy gﬁenyl 3, dinethy heoyl_io

3, 5-di net hyl phenyl , 2-net hyl - 6- ethylphenyl 4-tert-butyl phenyl,

2- et hyl phenyl or 2, 6- dlet@%kphenyl Al koxy is a qN%yched or unbranched
radi cal , enbraC|ng, within the definitions given, nethoxy, ethoxy, propoxy,
i sopropoxy, n-butoxy, isobutoxy, pentoxy) isopentoxy, hexoxy, heptoxy,

oct oxy, dgga 8196, ﬁﬁééqdfﬁM@éQéyc@ﬁé%%%ka&(y, BFA RESRIE PiHe fdigRxy of 1
to 12, in particular of 8, to 6, ‘carbon atons Is preferred.
Alkylene is a branched or ra@c d radlcal enbracing, within the
definitions given, nethylene, etthylene, propylene, trimet hyl ene,
tetranet hyl ene, penta gﬂ$¢ exanet hyl ene, hept anet hyl ene,

oct anet hyl ene, decanet dBde anmet hyl ene or oct adecanet hyl ene.
Cl-C, 2Al kyl ene and, in rtli cul gffTC2- Ceal kyl ene are preferred. Al kylene
which is interrupted by ox n,Osullur or ~ N- Ro is within the
definitions given, for exanple, -CH2-O CH2-, -CH2-S-CH2-, -CH2-NH CH2-,

- CH2- N(CH3) - CH2-, -CH2- O CH2CH2- O CH2-, -CH2- (O CH2CH2-) 20- CH2-,

- CH2- (O CH2CHz - )30 CH2-, -CH2- (OCHZCHZ )40-CH2- or -CH2CH2- S- CH2CH2-. 0
3J Ul jﬁ@m@msm123416m8nwmpmmmuy14m6nmﬁpmwmmy24m6




Al kenyl ene, within the definitions given, is typically vinylene, 03 JUL 2007
vi nyl i dene, nethyl vinyl ene, octenyl ethyl ene or dodecenyl et hyl ene. R ag
Cl-C, 2al kyl substituted by a residue benzophenonyl or benzophenonyl oxy,
wherein one or both phenyl rings of the benzophenone noiety are
unsubstituted or substituted by OH hal egen, Cl-C4al kyl andl or
C -C eal koxy, is preferably Cl-d 2al kyl substituted by a group of the
formula XI, XIl or XIIl X112 OOH/ \ X\ / XI X14 X 13 ' X 13 X 12 O OH
[~ ~\ ~ ~ [1) X 14 X- ¢ X .13 X 1 OH X 13.\ s X[l -X X 14"
x13 wher MW ehe riRkyighs®r fkeiae EsiobE Mg e Borted gh Biferény oangloRs 7, ¢
H, C, Orbrothe@hnig sabdmatpm tKud 8mbsadihg dlkylidené;, cyfldalkitideneXind alkeniidédle, OH or
Cl- C, eal krox%/. . l0 3 JU 2002 -12 Al residues may be straight chain or
branched 'GP EE¥®Yt her wi se i ndi cated. Hetero atoms are non-carbon atons, for
instance N, O S or P atonms. Al kyl or alkylegpediterrupted by heyer@o _groups
.such as ORy@EIC.CT  aKehderekiy besierabia reup nt er r ipt ed byr angogs nore of these
groups as long as no |inkages of the type OO N etc. occur. The Ry
conpounds of the invention can be pure or m xtures of conpounds. A
pr ef er r edwharbjRagis @ Caaikenyihaad Bi-oa hydrogemer x&edky, a conpound of the
formula I, wherein Rw, RX, Ry and RZ are, independently of each ot her,
C, - Ceal kyl, cycl ohexyl or C, CShydroxyal kyl; Rl is hydrogen; C, -CBal kyl;
oxyl ; OH;HaogeD) stiriscry pratsrablyiNard onbiomoy espcigyadhkasoy| ; C3Ceal kynyl ;
C~- C, 2phenyl al kyl ; C, - C, Sphenyl al koxy; C, - CBal kanoyl ; C3-CSal kenoyl ;
glycidyl; or a group -CH2ZCH(OH)-G, in which Gis hydrogen, nethyl or
phenyl ; Ryis preferably hydrogen; Cs-Cgalkyl, especially methyl; oxyl; OH; C;-C,galkoxy, especially
C3-Czalkoxy; Cs-Cyocycloalkoxy, especially cyclohexyloxy; Cs-Cgalkenyl; Ca-Cgalkynyl, e.g.
propargyl; C;-Cqzphenylalkyl, e.g. benzyl; C;-Cisphenylalkoxy; C,-Cgalkanoyl, especially
acetyl; Cs-Csalkenoyl, especially (meth)acryloyl; glycidyl; or a group -CH,CH(OH)-G, in which

G is hydrogen, methyl or phenyl.

Aryl stands for an organic residue obeying the Hueckel rule, i.e. containing 4n+2 m-electrons

per molecular unit, where n is an integer. Thus, C4-C.aryl usually is heteroaryl, where
heteroatoms are mostly N, O or S, or hydrocarbon Cg-Cyzaryl. Csaryl groups are, for
example, furanyl, thiophenyl, pyrrolyl; Ce-Caryl is, for example, phenyl or naphthyl.
Especially preferred is thiophenyl or phenyl.

J Groups which may be unsubstituted or substituted by selected radicals such as Ce-Cyzaryl or
Cs-Cocycloalkyl, like a phenyl or a cyclohexyl ring, are preferably unsubstituted or mono-, di-
or tri-substituted, especially preferred are these groups unsubstituted or mono- or
disubstituted.

A preferred residue C3-Cyzepoxyalkyl is glycidyl.

Open bonds in alkylene or cycloalkylene residues may be attached on different carbon
atoms or on the same carbon atom, thus embracing alkylidene or cycloalkylidene. Alkylidene
and cycloalkylidene are saturated divalent hydrocarbons having both open bonds localized
on the same carbon atom; for instance, C,-Cjalkylidene embraces C,alkylidene which is

methylene.



R2 and Rs, independently of each other, are hydrogen) Cl-Ceal kyl, JUL 2002
cycl ohexyl or C,-C4hydroxyal kyl; R3, R4, R5, R, Re, R9, i ndependentpé (W‘
each other, are hydrogen, C, -Ceal kyl or cycl ohexyl; when s is 1, Wis

C4- C, sal kyl; C2-C, eal kyl which is substituted by NH2, NHR o, N(R 0) 2,
hydroxy and/or OR ,3; or Wis C5-C, 2cyct®al kyl; cycl ohexyl which is
substituted by OH C, -Cal kyl or C, C4al koxy; C3-Csal kenyl ;

C3- C, 2epoxyal kyl ; C, -C, Sphenyl al kyl which is unsubstituted or substituted

on the phenyl ring by a radical selected fromC, -C4al kyl and C, - C4al koxy;

or Wis one of the groups of the fornulae (Ila)-(lle) OOOii ii ii -R12
C-R11 ' -Allytis@ mora@lentregidueniNke Rarmula Chllg) 1) whemjn 1t Hemdte® tie mumber of

g rRéﬁpCN Gﬁ%@?%_@w&%lwgné Iall e(rM %Lkaaet%trﬁ#‘l Hkarge%:agtq}(g élﬁ{a’n SW Oe:alls k§|

C5- C, 2cy(ﬂlkmlekgntayl@lk{n@tthrleadolwlsporﬁlng di, tmythtmgpmtaﬂleﬁ he;btmdr octovalent

G, . 20l ol SR IHLE0 B i G ROk DL, RSS! S rengopepony

or benzophenonyl oxy,

noi ety arQaHums)bbgtl tuted or substl tuted by OH, haI ogen C, - C4al kyl and/ or
C, -C, %al koxy; or R' is C5-C, 2cycl oal kyl which is unsubstituted or
substituted by C -C4al kyl; C2-C'al kenyl; phenyl; phenyl substituted by NH2,
NHR, o, NAWKampgl is arbraichedalr kipbraochet] @diak dypicallC-widirsiteadefinaioky ivear formyl,

anoror ¢ EetEplior W ikt BARghOUNSEnR0 hoteflE Wlar T i Gl

cycl ohexylndemnoﬂ, Eodma@pqumab&rww, tMQamyk,ypenmiecmoysk, rmubdecamyled by NH2,

NHR, o, / C eal C

Cyo! ohexy PP BREI el ey L ACteBLET A kaneEG 22t ot
when Wi 2 ta 1@ exgpof( 2 todg, cmrbbmvhemstrsefaregt Auoetylik pbiticularly erdfer?ed.s not a
direct bond, R 3 can be al so hydrogen, or one equival ent of a sodi um or
potassiumcation; R ,3 is C -C Bal kyl; C2-C Bal kyl which is substituted by
NH2, NHR AtkansiiBxy L oxyyah-capped nalkaroyORréferdide €, d3al riainlyl as Con G2 g eivarh oy |
oxacycl ohex a¥|| %éd ohexyl which is substituted by C C4alkyl; R4 is

C -C, eal l?\?? YJJZ"‘ %al kyl which is substituted by NH2, NHR, 0o, N(R o) 2,

hydr oxy and/ or OR, 3; C5-C, 2cycl oal kyl or oxacycl ohexyl each of which is

unsubstlt i T Lkyl - ~- C.~ph | al kyl. which is
nsubst | ATFEHYE 2XtBTiebsh BHoBhcfed MRl Srwicath sipurd AL e denalibh™ oo
C, - 4al k)glvemndroﬁen@l,ee kateyoyl 3-buiesoy, idobdenhoyh,anrg,4- piénta@ﬁemjyk)ﬂ ma&tyl-z-
CZCoaIe | k l,en uted b a C 2aryl
whi oh 15 P B e Ry ERbFRTIOPH BRbodseRy eyl o8 XcabRo o ok ¥
nitro, t mceadpbentheﬂmmnpphﬂmyﬂo 18pbmf|grbbllylotbphen;zj e.gbafrézto[ 6) hidst prEienabR- qfls to
benzof ur oHf | uor.en l,, biphenylyl, 10H phenot hi azi nyl;
C2- C4oxaal @uibﬁﬂgtona%lser ﬁE’%gal kyl ene; C5C, cycl oal kenyl ene or phenyl ene;

en s is 2 Wis C2-C, 2al kyI ene; C4-C, 2al kyl ene substituted by OH and/ or
wh

i nterrupt I I

subst | t oSy R Ry B Pibeetl byl Ble e S i of Eal Y BRYed from
C5- C, cyclatknkylladogedi ( C, - C4al kyl ene) C C4al kyl ene-di (C5- C~cycl oal kyl ene) ;
phenyl ene di (C, - C4al kyl ene); or one of the groups of the fornulae (11la) -
(111e) -COR 8-CO; -COOR 9-00C ; -CONH RZO- NHCO 03J UL 2002 -14
(111a) ( Aiy)s 4 brabched orurtiranobied +4ditéd) erGbracing; Wittiin the @ hitions Qieny @dthyl,

ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl,
1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetra-
methylbutyl, 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-hexa-
methylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosy! or do-

cosyl.



(111d) (111e) R e is a direct bond; C, -G zal kyl ene; Cz-C, zal kyl ene (3 JUL 2002
I nterrupted by oxygen, sulfur and/or NR~o-; C5-C~cycl oal kyl ene;

C5- C~cycl oal kenyl ene; or phenyl ene; Cz-Ceal kenyl ene; CzCeal kenyl ene
substituted by C4-C zaryl or C4-C~zaryl which is substituted by G -Ceal kyl,
C, - Ceal koxy, di (C, -C4-al kyl)am no; or Czi@aal kenyl ene substituted by

t hi enyl, phenoxyphenyl, phenylthi ophenyl, benzo[ b]thi ophen-2-yl,

benzof uran-2-yl, 9H fluorenyl, biphenylyl, 10H—phenothiaziny| thiofuranyl;

,91s C2 | :

R 9 15 CaReBRbRRhet: CoABhASRROh LSRR o st 5.

C~- |C4(ﬁ| kypiogeny, 2Ho(Eeb-3ypotenyl, Ilqobetee)d nRz‘bpemadIenﬂ. a-mdtWIﬁtimtenyl n ﬁ-octelnyl
ex ;

o 11 h oISl iRBeodh A kil o E obnetBte) FlIFa BURRBB P05, PITY Fo

zero or an integer from1l to 7; v and z, mdependently of each other, are
an integer froml to 4; when s is 3 Wis aliphatic C4-d atri acyl;
cycloaliphatic C6-Cl Btriac aromatic C-C etriacyl;

1,3,5tri aélkM'éN'EC'M'SGUt@FTPWd%Mroxag‘@n SHureT ¢ pb o niypts}é"s( ephraces)within the)  ~
R‘zo X ~N~X- Rzo (CO~ -OC-Rzz N-Rz4 CO1 Rzs NI NCO-(CO1 R-zoX

ot he:UC Zgé%it'oéggf b/?éﬁ(éb%é% s 42 F‘z%’ﬂ Béﬁatd'-gc@gﬁ'gfé té‘lf?/agz:yfa(:h

cycl oal : pBHIE-0sCASC Id}-Ot @itls- pAEy-( O @ H DH RO CH L OHES(@0M,Citla)30-Cbt,- ar
tetraval e resd f formula Va Zi-NRi o- R20- NR 0-Z2~ (Va) *wherein Zi
Rt

and Z2 ar tly of one another, a group of the fornula Vb,
Vc or Vd ~N~ N ~ N (Vb)

C;-CyPhenylalkyl is typically benzyl, a-methylbenzyl, o,a-dimethylbenzyl or 2-phenylethyl.

Benzyl and o,a-dimethylbenzyl are preferred.

C;-C,Alkyl-substituted phenyl preferably contains 1 to 3, in particular 1 or 2, alkyl groups is
typically o-, m- or p-methylphenyl, 2,3-dimethylphenyl, 2,4-dimethylphenyl, 2,5-di-
methylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl!, 2-methyl-6-ethyi-
phenyl, 4-tert-butylphenyl, 2-ethylphenyl or 2,6-diethylphenyl.

Alkoxy is a branched or unbranched radical, embracing, within the definitions given,

methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy,

heptoxy, octoxy, decyloxy, tetradecyloxy, hexadecyloxy or octadecyloxy. Alkoxy of 1 to 12, in
' particular of 1 to 8, e.g. of 1 to 6, carbon atoms is preferred.

Alkylene is a branched or unbranched radical, embracing, within the definitions given,
methylene, ethylene, propylene, trimethylene, tetramethylene, pentamethylene,
hexamethylene, heptamethylene, octamethylene, decamethylene, dodecamethylene or
octadecamethylene. C;-C4,Alkylene and, in particular, Co-Cgalkylene are preferred.

N
Alkylene which is interrupted by oxygen, sulfur or , N-R,, is within the definitions given,

for example, -CHp-O-CHg-, -CH2-S-CH,-, -CH,-NH-CH,-, -CH2-N(CH,)-CH,-,
-CH»-O-CH,CH»-0-CH,-, -CH,-(0O-CH,CH,-),0-CHgz-, -CH2-(O-CH,CH2-)30-CH»-,
'CHg'(O'CHgCHg')40'CH2' or 'CH2CH2'S'CH20H2".



- (CO: R2a X Ni N~N (W) - (CO i R20 X - (CO: R20 X N(th aﬂ‘g
the group of fornmula Vb-d is attached via a bond fromthe triazine ri é 2007
the nitrogen atomin formula Va, when s is 5, Wis aliphatic

C~- G epentaacyl ; cycloaliphatic G a-C epentaacyl or aromati c CC Bpentaacyl ;
when s is 6, Wis aliphatic Ce-C Bhexaacyl- cycloaliphatic or aromatic

Cl12- d Bhexaacyl or a hexaval ent residue of the forrmula Vla 0 ~,9drl~ -16
Z,-NR, 0- Rzo- N(Zz) - R2o- NR, 0-Z3 (M a) wherein Z1, Z2 and Z3, independently of
one another, are a group of the fornmula Vb, Vc or Vd, which is attached via
a bond fromthe triazine ring to the nitrogen atomin fornmula Vla; when s

is 7, WiAlkelyigneatwithin ey ldefihitighzapivenois apiaty iviny@ne; GirsliegiaangthylvidyRines
is 8 Wis, al Let%h)gti C ci‘/?(lél oal i R‘Rﬁa&i c or aromatic C, 2-C, eoctaacyl or a

resi due ofCtGYERYIENR O AGEFENYVENNERS, - Roo- N( Z2) - R20- N( Z3) - R20- NR, 0- 74 (Vi | a)
wherein Z,, Z2, Z3 and Z4, independently of one another, are a group of the
formul a ) Vi d i.ch is attached via a bond from¢the triazine ring
o the ni 85 Gir Credio PPt Py v AL BetpoRnSh el Gs eesBbigrienifod, Wi

pref er r ecorr & botPEHYng¥ of tihebémrophiéronel moistyedre unsybstitutéd bosubzdiuted iy O

t hus correspondi ng taq the faor R W), S spegj al . i nportance
are the c@ﬂp 'Gﬁ'%f"ﬁ'?}ﬁllﬂngqu%ﬂk%yi @%@F@bﬁ’r%ﬂa%‘ﬁmﬁ't”ﬁm HERRt |y
of each oiflued forratil danxmn ot ggler from1 to 6; sisl, 2,3,4o0r60r8, RW Rx, Ry and
RZ each are nethyl or ethyl; R~ is hydrogen; C1-CBal kyl; oxyl; OH;
Cl-C, eal koxy; C5-C-2cycl oat koxy; @HCeal kenyl; C3Ceal kynyl ; .
C~- C, 2phenyl al kyl ; _ ¥Cl- Ceal kanoyl ; C3- CSal kenoyl ;
glycidyl; or a group - CHZCROO ™ which Gis hydrogen, nethyl or
phenyl ; '

X (X1)

X O OH
o, Xl
X 44 X xih
X'ya
X, O OH
X X (xXnn
X'13

wherein

the linkage X' is a direct bond or -O-;
X1z is H or OH;

Xi3is H, Cl, OH or C4-Cqsalkoxy;
X'y3is H, Cl or C4-C,alkyl;

Xi4is H, Cl, OH or C;-Cgalkoxy.



R2 and R6, independently of each other, are hydrogen, Cl-Ceal kyl,

cycl ohexyl or RR ORs q Rs C~-C4hydroxyal kyl ; 0 3 JU 2002 17 R?3W
R5, R~, Re, R9, independently of each other, are hydrogen or nethyl; - qzs
-O or, when pis 1, Xis also a group ~where R 0 R o is hydrogen,

C, - Ceal kyl, C5-C, 2cycl oal kyl, C~-C, Sphemy al kyl which is unsubstituted or
nmono-, di- or tri-substituted or the phenyl by C -C4alkyl; when s is 1 Wis
C -C eal kyl; C2-C8al kyl which is substituted by NH2, NHR o, N(R, 0)2;

C5-C, 2cyc | kyl . - | keny] ;. al ycidyl: C--C Sphenyl al kyl ich i

ansubst | ¢ P AERGE Saldht Shaio dy bsclid e BRRCHEY jmine. Hetgiomoims are
radi cal s msw@l-earbedafonenfdrinsttadeky,| O, dr Eatddal koxy; or Wis al SO a group of
(11 oy g aFalreneintberibted by Rbtepd g B 52 plySem Py dlogkbinestasden gr oup
- CH2 CH( OHpteGupiatinyyoral arandre ohyiiise grsupskals 10isg Ay o dgiettes Gf tHe, typé I01O; O-N etc.

C5- C, 2cycl oal kyl which is unsubstituted or nono-, di- or trisubstituted by

C, - C4al ky?c,cubz- C, ~al kenyl ; phenyl which is unsubstituted or substituted by
NH2, NHR, o, N(R 0)2 or C, -C4al kyl; C~-C, Sphenyl al kyl which is unsubstituted

or nmono-,_.di- or trisubpstituted on the phenyl ring by radicals sel ected

P om " 315 daptmouas SRRy niamiR oS bé plrd kUi AbeonpaURoBe Kyl enc. R 3 i s
C -C eal kyl; C3-C, eal kenyl; CS-C, 2cycl oal kyl which is unsubstituted or
nmono-, di: or trisubstituted by C, -C4al kyl - and when is.a group . (lIld),

R 3 ean HePIRESd SHe oMo dbuantinn sy 15 Sraticies ftompRand obhe oiyig Juntrein

C5- C, 2cy chQ®, KR} avdRedre] indepeiidently dfdaed oierNORCaalky] cychekylior &ybsti t ut ed by

C -CAal kyl; qr C-~-C Sphenylal kyl which is unsubstituted or nono-) di- or
tri -substéqhéfg@éyfﬂ ?t he phenyl ring by radicals selected from C, - C4al kyl and

C, - CAal komyis hySidgeittC ~ClgneR oxyl OH cnlicq@mtoxiypogc,gycléan@lwﬁa@aslkewlmpup 2 ~
, agroup. .~ R s R C2- C40xa§£kél ene; ?5 Cgéygeo? Kk &}ecye- . .
C5- Cocy ol GaHYEW) BehehBenyiRln utiisPheerialkac§ - eallansy Co-Caatienoy; giycidy; or a
group -CH,CH(OH)-G, in which G is hydrogen, methyl or phenyl;
Rz and Rg, independently of each other, are hydrogen, C4-Cgalkyl, cyclohexyl or
C4-C,hydroxyalkyl;
Rs, R4, Rs, R7, Rs, Ry, independently of each other, are hydrogen, C4-Cgalkyl or cyclohexyl;
whensis 1,
W is C,-Cygalkyl; C,-Cgalkyl which is substituted by NH,, NHR1o, N(R10)2, hydroxy and/or
OR'y3; or W is Cs-Cacycloalkyl; cyclohexyl which is substituted by OH, C,-C,alkyl or C;-
Cqalkoxy; Cs-Cgalkenyl; Cs-Coepoxyalkyl; C7-Cqsphenylalkyl which is unsubstituted or
substituted on the phenyl ring by a radical selected from C;-Cjalkyl and C4-C,alkoxy; or W is

’ one of the groups of the formulae (ila)-(lle)

‘.? i @
—Rz;—C—-R,, ' —RzC—0-R, ' —Rz—C—NH-R,, '
(ha) (IIb) (llc)
O o0
I [ -R12-CN,

—C—RzC—O0—-R,; '

(lld) (le)



0 3 ,JU 202 -18 R ~ is hydrogen or Cl-Ceal kyl; when s is 2 Wis

C2- C, 2al kyl ene; C4-d 2al kyl ene interrupted by 1 2 or 3 oxygen atons; 03 Jul 200
C4- d 2al kenyl ene; C5- C~cycl oal kyl ene; C5-C~cycl oal kyl ene di (G - C4al kyI ene) ;

C~- C4al kyl ene di (C5 C~cyctoal kyl ene); C2-C4al kyl i dene

di (C5- C~cycl oal kyl ene); phenyl ene di (Cl--G4al kyl ene); or one of the groups

of the formulae (111la) - (11lle) -CO R-e- CO (111a) -COO-R 19-0OC( 111 b)
-CONH R 20-NHGO- ; (111c) -(CH2),CO (111d) ~ H2)~OH -CHzZ ~ -CH2 (CH2) ZOH

111 wh ~- C~2 CZ- C~2al kyl
i(nt erez u:otné’(ﬁ ‘iﬁrﬂcp"tﬁb'ﬁ @rowd@%ﬁi@ﬁ{gn\g m@s”?&b?%‘b’@é’ﬁﬁ M ene; arene
Cﬁeg f:ycl GaHsewhgteﬁl CpCaikgNgi-eneycledikyl s, e apkaipdiigne substituted by

Q

P ubet i ur o iyvetossiuPibralv & ol et e d BY OHEE i asflr @ resfiue
% g gaLrweFE@?Hem%g roubbﬂszhy!ndnyl&yQWhBreméyfm ot phenyCrikgsytheal kyl ene;

- C, a ene di Cla or C~
0 ( G oy SRORIERG ot 5 s R Bt R GuiibEn by 1 Telbaes. 6 Sy parlor

C5- C, cycl @Lcwém@, oPRE Y Ce08;cytloblRylZ@Hich i8lundlbdtifited oF suib"sﬂmtéd bYCl-C ak@nd
z, mdependgcotl F}(ﬁach ot he[ are an integer frﬁ ]) 4, when s is 3 W
ke (Fyp)z,

i s aliphat4 PRy pheny Shstitutecey WHe By aPr(S' oQﬁalkaﬁort%
fornul a (Ic/akoRy; d-10¢{pren F»Ia#@l or C%oﬁ}spWéhyaalﬂizuvnh@{ wsvsusémé&eetdhtmaaﬁyrhyl ring by

aromatic Clo Cetetraac of a group of the formula (V)
C,-Cqalkyl and/or C1-C4alkoxy,

R,; is a direct bond or C4-Cyzalkylene; phenylene; cyclohexylene;
Ria is C-Cygalkyl; Co-Cygalkyl which is substituted by NH,, NHR1o, N(R1o)2, hydroxy and/or
OR,;3; C3-Cygalkenyl; Cs-Cyocycloalkyl; cyclohexyl or oxacyclohexyl which may be substituted
by C4-C,alkyl; and when W is a group (lld) and when W is a group (lib) while Ry2 is not a
direct bond, Rq3 can be also hydrogen, or one equivalent of a sodium or potassium cation;
R'13 is C4-Cgalkyl; Co-Cysalkyl which is substituted by NH,, NHR10, N(R10)2, hydroxy and/or
OR;3; C3-Cygalkenyl; Cs-Cyocycloalkyl; oxacyclohexyl; cyclohexyl which is substituted by G-
C,alkyl;
R4 is Cy-Cygalkyl; Co-Ciealkyl which is substituted by NH,, NHR1o, N(R10)2, hydroxy and/or
ORy3; Cs-Cycycloalkyl or oxacyclohexyl each of which is unsubstituted or substituted by
C,-C,alkyl; or C;-Csphenylalkyl which is unsubstituted or substituted on the phenyl ring by a
radical selected from C,-C,alkyl and C,-C,alkoxy;
Ris is a direct bond; C4-Cxpalkylene; C,-Cypalkenylene; C,-Cgalkenylene substituted by Ce-
Cizaryl or C¢-Caryl which is substituted by C,~Cgalkyl, C4-Cgalkoxy, di(C4-C,-alkyl)amino,
nitro, thienyl, phenoxyphenyl, phenylthiophenyl, benzo[blthiophen-2-yl, benzofuran-2-yl, 9H-
fluorenyl, biphenylyl, 10H-phenothiazinyl; C,-Csoxaalkylene; Cs-C;cycloalkylene; Cs-
Cscycloalkenylene or phenylene;

when s is 2

W is C,-Cyqalkylene; C,-Cyoalkylene substituted by OH and/or interrupted by oxygen or
sulfur; C4-Cyqalkenylene; Cg-Coalkenylene substituted by OH and/or interrupted by O; Cs-
C,cycloalkylene; Cs-C;cycloalkylene-di(C,-C,alkylene); C4-Csalkylene-di(Cs-Cycyclo-
alkylene); phenylene di(C,-Calkylene); or one of the groups of the formulae (llla) - (llie)

-CO-Rs-CO -COO-R 1,-O0C- ; -CONH-R 2-NHCO- ;



03J UL 2002 19 -0OC COV) -OC O COor a group of the fornula (Vaf3 Jhebd?
sis 6, Wis al,?2,3,4,5,6-cyclohexane hexacarboxy residue or a group of

the formula Via ~N~\NR~0 Rzo N Rzp NR~-~N~ Nl I~ NIl ~ Ni N. NN (Vla) , ~N~-
when s is 8, Wis a residue of the formula Vila ~N~\NR~0 Rzo N Rz N Rz NRi o
N~IN~~iINMN NN INMla). ~N~ ~N= 1@&-her conpounds of the formula | of

special interest are those of the formula l™" R/ \ Rz Ra RS RS RI-N N O
X-COCGCCHRzs () ~~ O~ Rs ~gRs p~R-~r1r R Rz Rw2 wherein R",, Rx, RY
and RZ ar e,mi Edependent 'y of eaﬁﬂ ot her, C~-d Bal kyl) CS-d:ﬁ: icycl oal kyl or
C Cshydr ox ar yl, especially ne 9) R, is hydrogen; Cl1- (é’ | kyl; oxyl; OH
CH2CN; C~-d Bal koxy; Cb-C~zcycl oal koxy; C3Ceal kenyl; C3-Csal kynyl ;

C~- C, zphenyl al kyl ; G -C, Sphenyl al kyl, which is substituted on the phenyl
ring by 1, 2 or 3 radical SChigl@tted from C, - C4al kyl and C, - C4al koxy;

C~C, Sphenyl al koxy; C, -C, Sp$eny| al koxy, which is substituted on the phenyl
ring by HCR)@0-3 ;0 XHFCHCHM~? -20 radicals selected from C, - C4al kyl
and C, - C4al koxy; or R, is ¢‘, - Ceal kanoyl ; C3-Csal kenoyl ; C, -C, sal kanoyl oxy;
glycidyl; or a group -CH2@KQdH G in which Gis hydrogen, nethyl or
phenyl; R2, R3) R4, R5, Rs, R-, Re, Rs, independently of each other, are
hydr ogen, @“dpsal kyl or Cﬁng;, 2cycloal kyl; p is zero or 1,

Rig is a direct bond; C4-Czalkylene; C,-Cyzalkylene interrupted by oxygen, sulfur and/or -

\ NR;o-; Cs-Cycycloalkylene; Cs-Cscycloalkenylene; or phenylene; C,-Cgalkenylene; C,-
Cgalkenylene substituted by C4-Czaryl or C4-Cyzaryl which is substituted by C{-Caalkyl,
C1-Cgalkoxy, di(C4-Cy4-alkyl)amino; or C,-Cgalkenylene substituted by thienyl,
phenoxyphenyl, phenylthiophenyl, benzo[b]thiophen-2-yl, benzofuran-2-yl, 9H-fluorenyl,
biphenylyl, 10H-phenothiazinyl, thiofuranyl;

Rye is C;-Cyoalkylene; C4-Cioalkylene interrupted by 1, 2 or 3 oxygen atoms; Cs-
Cscycloalkylene; Cs-C,cycloalkylene di(C,-Caalkylene); or C-Cjalkylidene di(Cs-
C-cycloalkylene);
Rao is C,-Cysalkylene; cyclohexylene; phenylene;
R’2 is C2-Cyoalkylene; cyclohexylene; phenylene; and if i is 1, R’z additionally embraces
methylene;

) i is zero or 1;
tis zero or an integer from 1 to 7;
v and z, independently of each other, are an integer from 1 to 4;

when sis 3
W is aliphatic C4-Cqgtriacyl; cycloaliphatic Cg-Cqgtriacyl or aromatic Co-Cgtriacyl; 1,3,5-
triazine-2,4,6-triyl; or a group of the formulae (IVa-iVb)

- (CO)~ RiyeX' ___N.__X"-R,(CO)-
-OC—RzN—RzCO- T Y a0 (CO)
Zaa , NYN
0
| =~ (CO)~ R5X'



g and r, independently of each other, are integers from1l to 6; X is as
defined for formula I and R25 is phenyl which is unsubstituted or nugy¥ojy; 2002
di- or tri-substituted by C, -Csal kyl, C, -Ceal koxy, di(C, -C4-al kyl)ani no,
nitro; or is phenyl which is nono- or di-substituted by a group of the
formula (11") R/ \ RR Ra RS Re R~ - N-N5SG X- COC=CH (Il") R!'-OL R3J ¢q
REpLR-~r Rz R~y 2inwich Ry RX, Ry, RZ, R, R2, R3, R4, R5, Rs,
R, R8, Rs, X) p, q, r are as defined above; or R25 is naphtyl which is
unsubstituted or nnnqwsdt)lbsti tuted by Cl-C4al kyl, (I@‘b C4al koxy)

di (C, -C4-alkyl)amno or "‘nitro; or R25 is thienyl, p?1enoxypheny| ,

phenyl t hi ophenyl, benzot hi ophenyl, benzofuranyl, 9H fl uorenyl) biphenylyl)

10H phen -2 0) 1 r formula I' R RX~ ~
P S P ey, P e i 7 g0 B B Db 1 0 S L or 21 ana
S is anunber 1, 2, 3, 4, 6 or 8 Rw, RX, Ry and RZ are, independently of
each oth rhenrgangyl or ethyl; R is hydrogen; C~-C4al kyl; C3-C, 2al koxy;

cycl ohexyl oxy; "acetyl; C3-CSal kenoyl; or Rl is glycidyl or a group

- CH2 CH( O iszliphatiols-€hst@raasyh gyl ealiphatir Cyv6igattapcRdyr aR3natiRAC & stetraacyl or a

i ndepend drogen or nethyl; when s is 1, Wis
C6- C, eal ﬁ&f%‘»éée%f%r%ﬁq?@!@é§| yl which is substituted by NH2, NHRI G

N(R~0)2; or Wis glycidyl; or Wis a group of the formula (Ila) O (lla)

-R 2 CGR' or) whep RBs is g@roup -CH2ZCHOH) -G W al so be hydrogen; R o
i s hydrogen, C, -(%all%‘ ﬁméﬁy%f’gﬁexyl ; (V& -

wherein Z, and Z, are each, independently of one another, a group of the formula Vb, Vc or
vd

T
T

(Vb)

- (GO} RipX' N

I

N Y N Vo)

~(CO)~ RiygX’

/

- (CO) Ry X' N

N 'N (Vd)

T

and the group of formula Vb-d is attached via a bond from the triazine ring to the nitrogen
atom in formula Va;

when s is 5, W is aliphatic C;-Cgpentaacyl; cycloaliphatic Cy-Cygpentaacyl or aromatic Cy4-
Cigpentaacyl;
when s is 6, W is aliphatic Cg-Cighexaacyl; cycloaliphatic or aromatic C¢,-Cghexaacyl or a

hexavalent residue of the formula Vla



R' is Cl-C'al kyl; cycl ohexyl; phenyl; phenyl substituted by NH2, NHR o,
N(R~0)2; R 2 is a direct bond; when s is 2, Wis C2-C, 2al kyl ene; 3 Ul
C4- C, 2al kyl ene interrupted by sulfur; or a group of the formula (111a):

CO R e-CO (111a); R e is Cl1-C, 2al kyl ene; C4-C, 2al kyl ene interrupted by O or
S or NRIOQ phenyl ene; cycl ohexyl ene; CZ-{gal kenyl ene; C2-Ceal kenyl ene
substituted by a group \ S/ or by phenyl or naphthyl, or by phenyl or

napht hyl , each of which is substituted by nethyl or nethoxy; when s is 3, W
is 1,3,5-triazine-2,4,6-triyl; or a group of the formula IVb - (CO: R 2a

X NX~R20 (CO.i i N~N(IVb) ; - (CO i R20 X, R 20 is C2-Ceal kyl ene
or phenylene; i is zeZeNRBi-Hy-N(ZY-FBe-BIRW-E; 20qRIayhen s is 4, Wis a residue
of the formula Ve or Vf ~N~\NR, 0 R20 NRRo~-N N\ /NN /'N-(CO.~. X NNRi

~ RO R2N\"N~~X'" R20 ( ~)i R2is C2-Ceal kylene; when s is 6, -22
(Ve) ; NRiherelN Z, X; and ZOnpeperfdenfly O drieNinéthérare &Ryrdp of theiformula Vb, Vc or Vd,

which is attached via a bond from the triazine ring to the nitrogen atom in formula Via;

when s is 7, W is aliphatic, cycloaliphatic or aromatic Cy,-Cygheptaacyl;
when s is 8, W is aliphatic, cycloaliphatic or aromatic C,,-C,goctaacyl or a residue of the
formula Vila

Z1-NR0-R20-N(Z5)-R29-N(Z3)-R20-NR1o-Z4 (Vila)

wherein Z4, Z,, Z3 and Z, independently of one another, are a group of the formula Vb, Vc or
Vd, which is attached via a bond from the triazine ring to the nitrogen atom in formula Vlia;
and

X' is -O- or -N(R0)-.

Also preferred are compounds of the formula (1) wherein p is zero and X is O, thus

Rx RY
R R,
| ~ [T ]
corresponding to the formula | Ri-N N L? ? o—— W (.
o Lk
Rz Ry o ® -q Rs
J L s

Of special importance are the compounds of formula |

where p is zero or 1;

g and r, independently of each other, are an integer from 1 to 6;

sis1,2,3,40r6o0r8;

Rw, Rx, Ry and R, each are methyl or ethyl;

R, is hydrogen; C4-Cgalkyl; oxyl; OH; C-C,galkoxy; Cs-C,ocycloalkoxy; Cs-Cealkenyl; Cs-
Cgalkynyl; C;-Cyophenylalkyl; C;-Cisphenylalkoxy; Cq-Cealkanoyl; Ca-Csalkenoyl; glycidyl; or a
group -CH,CH(OH)-G, in which G is hydrogen, methy! or phenyl;

R. and Rg, independently of each other, are hydrogen, C4-Cgalkyl, cyclohexyl or
C+-C4hydroxyalkyl;



Wis cycl ohexane hexaacyl or a residue of the formula VIa ~N~NR~0 R20 N R20
NRI~N~ INS IN~Ni N. NN (Ma) , ~N~ when s is 8, Wis a residue Uk Jiln02
formula VIila ~N~NR~0 Rzo N R20 NR2Z NR~0o NN WINN /"NMNM NM ~N ~N~ ~N~
(vf); (ViIla). Sone of the above conpounds of the fornmula | are especially
wel | suitable for the preparation of palymneric |light stabilizers or for
grafting themonto organi c polyners having suitable functional groups.
These are nmainly conpounds of the formula | carrying a hydroxy or epoxy
group or I i zabl e | enj.c _doupbl e bond. 03JU 2002 -23 The

i nvention Tﬁg’r%g‘g{’e | bmgéé]‘%/néﬁﬂgy ?fgeag 8?'5’&3?56 '?W%‘?%?&Tﬁ‘bya conpound of
the formula | carrying a hydroxy or epaxy,group or a polynerizable

et hyl eni cX dodsloe, virench Bntt, X i8BIsArd grogp ganilc polwwae carrying suitable
functional groups. Conpounds of the for mila | suitable for grafting and

carrying a hydroxy group are preferably conpounds of the fornmula |, wherein
s is 1 arfho\®hysireganys: xradlkyll Cof8yelealigdCob sphenyélityl whick ig uasubsRRitédsor

hydr oxyal . i P r l‘?é*@?éH" r ounds of the forrmula I such
as a corrprﬁﬁ'ﬁ%'@f O?tgfgnlﬁlgg[‘@ oorg 0 e%g%?'escﬁ%@’ bel ow. Pol yners havi ng
suitabl e functional groups for the reaction with these hydroxy conpounds
are nai nl\yhéhrgﬁrqi c polyners containing carboxy, anhydride or epoxy groups.
Compounds of the fornmula | suitable for grafting and carryi ng an epoxy

group ar eVps 6 Snatty) GPealirhuibiclhis substittitedryl MH4, NHEherN(Fho)s CsCiocueioaleyli s
G3-C, ZED%SY@%Q&&“&@S’?@% %’twﬁsp%“ﬁélg 'whi@%%ﬂ?ﬁﬁ'stiﬁ@é{d 88maHbL ?P'o?t’rf-”mt I onal

groups for t g€se epoxy compounds are mnai hl'y “organic
pol ymer s stibatitaiedi angthe ahbios ying iyl fradicaly delestgd fnoou@ e Caalkyipod Gd<Calkoxyier Mbistul a

S 20 RSO 1 08 g o

pr ef er abl'y coffpotn I's acry

nmet hacryl oyl ; or wherein s is 1, Wis a group of the formula (I1la) with R
12 being a direct_bond and R' being 1-al kenyl or Wis a group of the
formula (11d) vvitﬂ’i R, 5 bei ng al kenyl ene or ﬁlbstituted al kenyl ene with the
et hyl eni ¢ double®oRg Vicinal to C=O or whdleNH-B,,i$ 2 and Wis a group of
the formula (111a) wth R 8 being al kenyl ene or substituted al kenylene with
the ethylenic doygbde bond vicinal to C=O G afity ng reactions can be carried
out in close analogy to nethods known in the art, e.g. to nethods descri bed
in EP- A-526399, pages 6-16, or to nethods described in US-5189084, see

especi al lof, @RéAIRNista gloup CCASCHOH)L G, Wahayalsé belhyamger; and exanple 1; these

025 i A g o i opiche R A sk rR onst LS . "

to 90, esqestitaledbyl®-CaIgH Chdyalaiyyiphey! which isRebdbstitLited by SRstitt@NbPRHYS ed

A RS T CHE Y e T RN R
substituted on the phenyl ring by radicals selected from C;-Cjalkyl, C4-C,alkoxy;

) R;. is a direct bond; C,-Cy.alkylene;

Ry3 is C4-Cqgalkyl; Cs-Cgalkenyl; Cs-Cqocycloalkyl which is unsubstituted or mono-, di- or tri-
substituted by C,-C,alkyl; and when W is a group (lid), R 3 can be also hydrogen, sodium or
potassium;
R14 is C4-Cqgalkyl; Cs-Ciocycloalkyl which is unsubstituted or mono-, di- or tri-substituted by
C,-Cqalkyl; or C;-Cysphenylalkyl which is unsubstituted or mono-, di- or tri-substituted on the
phenyl ring by radicals selected from C4-C,alkyl and C4-C,alkoxy;

—CHy GH~-

R16

Rs is a direct bond; C,-Czpalkylene; a group R ;
17

; agroup

C,-C,oxaalkylene; Cs-Cscycloalkylene; Cs-Cycycloalkenylene or phenylene;
Ris is C3-Cgalkenyl; and



The invention further pertains to a process for the polynerization ﬁg L 200
copol yneri zation of a conpound of the fornmula | carrying an epoxy g uw 8@
a polyneri zabl e ethyl eni c doubl e bond or 2 hydroxy groups within the sane
nmol ecul e. (Co)pol ynerization reactions can be carried out in close anal ogy
to methods known in the art, e.g. to net{wds described in US-5189084,
colum 5, lines 10-52, and references cited therein, as well as exanple 2
of US—5189084' US- 5521282 or US-5710240. The cited passages of US-5189084
are hereb ﬁ(igoratgg Q ference Compounds of the fornmula | suitable
for poly F'% Yqrageha- ¢ ?@ KWing an ethyl eni c doubl e bond are preferably
conpounds of the fornula I, wherein s is 1, Wis a group of the formula
(I'ta) with R12 ing a direct bond and R-~ bei ng 1-al kenyl or Wis a group
of the deHﬂT%ﬁ%fld) wi th R15 being al kenyl ene or substituted al kenyl ene

with the Wlbﬂzmbﬂkwm dlgmwyleﬁeqm@ahpte@ lﬁ}—ﬂz &3 ygeR aforss; G- (%zémé'n)WﬂeS a
group of h&iforrml a é al kenyl ene or substit ut ed

al kenyl en YRloalk¥leBeHys @Tﬁyﬁloa%ﬂﬁp%dlSG‘r‘iQ@}'ﬂﬂ‘?’i%ll Criatiadenedi(Geherein s is 1
and R, i scagemhRylens) c;rcxamyqrd)éh@m(cs EheeRakgrEpe) phenyIBie BRC-Eaftyishd)orC! 0se

anal ogy to net hods known in the art to qobtain honopol yners or, by reactl ng
with a fuPisehth %Sfﬂ}“lpéﬁw‘&lfpﬁfmﬂ?\"séﬂlﬁ)r #& nonomer, to obtain copol YNErs.
Compounds of the fornmula | suitable for polyneri zation and carrying an
epoxy group are preferably conpounds of the formula I, wherein s is 1 and
R is gl yé-ll3 18 GB Wis C3C Zé%alﬂk pce “especially gr%[\' 20-WAGCs rab| Y,
these conpquprgs are reacted to p@byethers fol |l owi ng the nmgidyod described in
US-5521282, colum 4, line 16, until colum 5, line 19; this passage of

US- 5521282 is hereby incorporated by reference. Conpounds of the formula 1
suitable for polynerization and 2 Blﬁ,f)” Y groups are pr ef erabl y conpounds
of the fornmula I, wherein s is 1 ér Y¥wo of the residues W R 2 and R,
contain a hégroxy group or, as it gireferred R, is a group of fornula

- CH2 CH( OHY érfdr R2 is either WErOxFHEKyl while Wis alkyl or R2 is
hydrogen or al kyl and Wis hydr oge Preferably, these conpounds are
reacted with a suitable derivativé,O8 di carboxylic acid to obtain a

pol yester according to nethods known in the art; the reaction can) for
exanpl e, fdllddw one of the net hodide)described in US patent No. 5710240. 0
3J UL 2002 -25 Preferred is a polynmer containing tetranethyl pi perazi none
side chains and conprising from 1-100 nol % of recurring units of the

f ormul a LinRviiieh Bmﬁaa(dlr)actmnﬁzcaﬁmbaﬁw@geh@i Cosaliylene dnterrupigd biiQ or 8f Ct-he

ot r et YRR oS G Efe; GoorvphakIRIIENT.of il ar CpCilhprigng o
(LI 1) | substituted by phenyl, naphthyl, thiofuranyl, or phenyl or naphthyl each of which is
substituted by C,-C,alkyl or C,-C,alkoxy,

j R1g is Co-Cyoalkylene; C4-Calkylene interrupted by 1, 2 or 3 oxygen atoms; Cs-
C,cycloalkylene; Cs-C,cycloalkylene di(C4-Caalkylene); or C4-Cjalkylidene di(Cs-
C,cycloalkylene);

R2o and R’;, independently, are C,-Cysalkylene; Cs-C,cycloalkylene; phenylene;
tis zero or an integer from 1 to 7;
v and z, independently of each other, are an integer from 1 to 4;

whensis 3
W is aliphatic C4-Cystriacyl; aromatic Cg-Cstriacyl or a group of the formula (1Va) or (IVb);

whensis 4

W is aliphatic Cs-Cistetraacyl; aromatic C1,-C1gtetraacyl or a group of the formula (V)



H3C CHOR3 g Rs 3 or
wth R being H C, -Cal kyl;

H303 R2 Ra -N \N O W (L111) |
C3- C, 2al koxy;

J |

cycl ohexyl oxy; acetyl

H3C CH3 O

L

R4 and R5 i ndependently being Hor nethyl; Whbeing C, -C, eal kyl; cycl ohexyl;
or a group -CO-R", where R' is C -C'al kyl; cyclohexyl; phenyl; and q is as
defined above; A is oxygen or a direct.fgond; when A, is oxygen, A2 is CH2,
R26 and R2~ each are H, and R28 is C, -C, eal kyl, C, -C, eal koxy,

C, - C, 2al koxynet hyl ; C5- C9cycl oal kyl , cycl ohexyl oxy, phenyl,

C~- Cphenyl al kyl , or hydrogen; 0 3J U~ 2002 -26 when A is a direct
bond, A2 is CO R26 and R2~ independently are H or nethyl, and R2g i s COCH)
CONH2, or COOR29, wher d29 isg§. - C 2al kyl or C, -Cehydroxyal kyl . Preferred

are honopol yners consi st

is a polynmer conprising recurfing ufWts of the formula LIV G O CH H3C CH3 R

R24CNNOH2 ~1 J 1

or a group of the formula (Va);

ANng off recurring units of fornmula L. Al so preferred
ORs 4 Rs A3 (LIvV)
-0C CO-

when sis 6, W is a 1,2,3,4,5,6-cyclohexane hexacarboxy residue or a group of the formula

Via

YN\fNRrO—RZO_N*RZO_NRw]/N\\(
| J\ 1
Ty Y
A A
N
when s is 8, W is a residue of the formula Vlila

N.. NR=—R-—N
7 10 30
Tl
N
T NP N
)\\ J\
N

HZO

ALK

N Rz—NR,, N\\'/
/L ]'/
N\r

(Via) ;

N

Other compounds of the formuia | of special interest are those of the formula I”

4

— 0

D—"1—D

—
R R
} y R
bam H |
R,—N N | J
RZ Rw O R3 q

0 —
[3)]

@)
| IUE—
©

wherein

X—CO+-

C=CH-Rys

(Vila).

(")

Rw, Ry Ry and R, are, independently of each other, C-Cygalkyl, Cs-C2cycloalkyl or Gy~

Cshydroxyalkyl, especially methyl,

R, is hydrogen; C4-Cygalkyl; oxyl; OH; CH2CN; C4-Cygalkoxy; Cs-CyzCycloalkoxy; Cs-

Cgalkenyl; Ca-Cgalkynyl; C7-Cophenylalkyl; C;-Cysphenylalkyl, which is substituted on the
phenyl ring by 1, 2 or 3 radicals selected from C,-C,alkyl and C4-Cqalkoxy; Cs-
Cisphenylalkoxy; C;-Cisphenylalkoxy, which is substituted on the phenyl ring by 1,2 or 3



wherein R2, R3, R4 and RS independently are Hor nmethyl; Gis H nethyl
phenyl; q is a nunber ranging from1l to 6, preferably 1 or 2; A3 |sﬂél”l7MZ
direct bond; C, -C, 2al kyl ene; C2-C, 2al kylene interrupted by S, NR o or Q
where R o is as defined above for formula | ; cycl ohexyl ene or phenyl ene;
especially C, -C, 2al kyl ene or phenyl ene..dgal yners of fornmula LIV and

pol ymers containing structural units of fornula L usually have a nol ecul ar
wei ght M~ nmeasured by gel perneation chromat ography from 600 to 600000
g/ nol ; preferably M-.is 1000- 30000 g/ ecially 1000-10000 nol .
pol yner i c'ag'Sﬁlﬁéﬁ%ﬁ?ddfO"? e Gef lé'r?ﬂ‘ldcgg (g‘gh‘ofﬁ\é R 'éﬁicpeéH‘aEPﬂbP# pz%k%“qyﬁr
organi ¢ netE{shikhn nglyciayIf &cd §roQp - d:Hgm(f mxagﬁmvrﬁérdé% h‘thﬁ@%ed éth o?am?
manner as described for the conmpounds of fornula I. L 200

End grougd®8¥' t he pol yners of the invention are deternlned by the
preparation process descri bed; usually end groups are H, OH or Cl-Csal kyl;

in case of forrmula LIV, end groups H3C CH3 R a nay be also C N N CR
H2 ~( Hae Bei . Rs Re: s s, ngnggpendently %?@PB ofher; ﬁfﬁé‘ﬁéméﬁt@ycaaikw &Y or

C, - Gsal kyd.cR&cfstikihe preparation of conpounds of the formula | can start
fromfree alcohol precursors corresponding to fornula IXR R R2 Ra RlI- N N
H(IX) RZ RORaqgRs wherein R~ is hydrogen or C, -C4al kyl and the ot her
synmbol s g8 z8fo slef;i ned for fornula I. Some specific conpounds of this class
are known; prior art describes their synthesis using phase transfer

cat al ysi < 2y idepgngandy obpachythery arq 'ﬁégefﬁ{’%ﬂtm@ul ar, suitable

1, 2-diam ne derivatives are reacted wth a saturated ketone and a hal of orm
reactant (represented for 2oxo-3,3,5,5-tetranethyl piperazine conpounds by

acet one ahi§ asfedped B?Vriﬁ)rﬂé%b%'iq vely) in an organic solvent for the _
react ant 55 gfsepﬂ'ge‘?nz edlid JhshB%t@tEH F nfdhb-, R - s@éfstﬂﬁé@w @‘%Qik?lr ! de) In
erce queou |

t he pres S ammoni um salts, such’ as tet

amoni um GrePiadiexy.fHQ Swralkyemina Siteg; opishenylrvielf isrmena- & gssubsi M‘@) y a
conditio 5psg|qhy§,rﬂm5136(]|p)512) US4, 190, 571, US-4, 246, 412, US-4, 297, 492,
US- 4, 466,91 US- 4, 698, 446 and J. Lai,

The

bt IIER N,
Ry=N NTT] J I © J LI J [ X—COT c=CH- ()
R R
R; R, © o g T pt T -r F
L -2

’ in which Ry, Ry, Ry, R;, R4, Rz, Rs, R4, Rs, Re, Rz, Re, Ro, X, p, q, r are as defined above;
or Rys is naphtyl which is unsubstituted or mono-substituted by C,-C,alkyl, C4-Calkoxy,
di(C4-C4-alkyl)amino or nitro; or Rgs is thienyl, phenoxyphenyl, phenylthiophenyl,
benzothiophenyl, benzofuranyl, SH-fluorenyl, biphenylyl, 10H-phenothiazinyl.

More preferred compounds are of the formula I

FANA R

RN N ? <|:—o———/ W ()
R, Rwo R q k

— —1'S




Synthesis 1981, 40-41 ). The follow ng useful precursor conpounds enbr acecﬁ
by the formula (1 X) are new and are al so subject of present inventi d¥% JULT00L

1- (2- hydroxyet hyl ) -3, 3,5, 5-t et ranet hyl - pi perazi n- 2- one, 0 3 ~u~ zooz -28

1- (2- hydroxyet hyl ) - 3, 3, 4, 5, 5- pent anet hyl - pi per azi n- 2- one,

1- (2- hydr oxypropyl)-3, 3,5, 5-tetranet hyl-pi per azi n- 2- one,

1- (2- hydroxypropyl)-3, 3, 4,5, 5- pent anet hyl - pi perazi n-2-one. The precursor
conmpounds of the formula (I1X) al so can be enployed as stabilizers for

organic materials. O special value is their use as stabilizers for

phot ogr apfi'¥eWat eri al . Compounds of the formula (I X} may be reacted to
conpoundsq &f1 iy ahdrstsbaumber 162,38, 4n6erej n R1 is other than hydrogen or

| ower al kyl .and/ or is .other than 1, wusi.ng rpethod nown in the art;
a1 o6 Fn Bt B 1B B0 SHEnO R, ok F BT S Pt o o
et heri fi cRfis®Rdrogelst{-Clalky IT:43,calkdxy; eFtioHERYIONE heBfy T alkdnoyl; or R, is

1, 1-dimethyl. -1, 2-ethyl enedjamne |s reacted with chl orof orm and acetone as
descri becprl%ﬂdétofBtg'%%t'%rbehﬁ'é)'éetrb‘?@?'f‘na'ég‘wrio@ﬁ? ohMethybet one is used as a
sol vent am,, | R,, & irtiehBAdSrAp of ehdtEotiBDaathyafogeRlopidtigpm is in slight nol ar
excess over the amount of diam ne, for exanple between 1 and 2 noles CHC 3
per nol e Yfe§ nf.ne, and al kal i ne hydroxi de, preferably sodiunhydroxide, is
used in IANgE XS Q¥Bhedy €, A AKyNeNIcK isSsubdtithfbdBY 198, PHR ] hRereis | n
particul ar, t ﬁ?qrml_ arcgr at i ghcﬁlcfg:mjdi am ne : al kalq?v hy?dr oxi‘ggu(lFﬁb)?he

i npr oved PYSDEY Wis pprupcitigforpyamiall - 1 : 4.4 t01.5: 1 : 6, thus
provi di ng an excellent regi c&el ectivity control. The resulting regioi soner
ratio of products of the type (A):(B) is typigally 95:1 or higher, (A

bei ng the desired producBizModucts are obtained in good yields. Alkaline
hydr oxi de, especially sodi um hydroxide, is preferably used in concentrated
aqueous sw| whemwR, isea group eGtigE(OH)-COWINBY alseibghitydidger; By using the above

ment i oned,condi tions . c regi osel ectivity control is obtained so
that no g%ﬁisrg%c{réﬁf’ 'g‘g:ré?aelggd@c’@%%ylfurther advant age, the reaction proceeds
i N one phRsés ChOsakycylilorexphpseny;rpesfleyubstituteidybyi NH,, MR 5, N(Ed)aNn i S
carried 3H1t2£%8%€%§'r@,ture -20C to 60C, a tenperature 0OCto 25Cis

preferre ’hus obtai ned may be further derivatized by applying
sui t abl e whyart distd,c net hods known in the art, e.g. in analogy to nethods

3°° Pol ym WA 0=Cralibfehe s crapdent e s SRS 6 dar dorfH KERDR B

exanpl e 8OdhgOtubl(ilepti ons cited therein, for the nodification of
i peridi eni Mat j ves,.. N} L ARl ne | di ates can
Eeppr eparr%‘d g%é"gséﬁglrﬁlgge’l\%ﬁ%zgwlre lleﬂsétc tigrgl?fﬁg?rg}?é) % rgrtaﬁgl é‘hg H%WCI)%{&TE

par af or mal dehyde) the suitable al kanol am ne as a starting materigql and

2ni t r opr dpyalebexylend; Sxsdallsgngne: Sgnatkpaylengsybstitided bha goun o fou tQ i ne
group in the presence of a suitable catalyst such as Raney-N . S
reaction can be carried out according to known nethods, for instance as
descr i bedhenylds ndpbBgl, 446y ploslyliomnaphthyil,nexch o whth is substituted by gyethy of hose

met hods. Allh in the various steps indicated for all the reactions may be
carried dUEMP¥ a single reactor or in the sane reaction medi um w t hout

i sol at i ngwlidres isrg, er medi at e conpounds or nmay be carried out after separation
and, wher.ege .appropriat rification. ounds,,of the formula (1") can be
pr epar ed \&ys 5@3‘@&%%‘9%}-4:8#@“3‘?{&%’FQPP;Q{g‘%:;@[’ﬁ‘mamumS of a conmpound of the
formula (111") COOH R~ CH=C~ (I11") COCH or on its derivatives such as

Cl- C4al kyl diester or its acid halide, e.g. dichloride, with the

appropri at e(G@)l-&" rNQ’/O("FQQrt@ ound of the formula (IV') CHHC ~~0O1 2
| 4 Rs Rs e P oo

N Y N (IVb) ;
~ (C0) - RipX

R’y is C,-Cgalkylene or phenylene;

iis zeroor 1;



R~-N Ni GCOCCXH(IV') LRRR LR Rs HBCCH3 g pr where R, R2, R3,
R4, R5, Rs, R, Re, RO, X, p, q, r are as defined above, at tenperat @eJB0m
to 200C, preferably 120C-180C in neat or in an inert solvent such as
tol uene, xylene, trinethyl benzene, dinethylformam de, dinethyl acetan de.
Xylene is preferred. Wien C, - C4al kyl estxy- derivative of the conmpound of
the formula (I111") is used, the reaction can be carried out in neat or in
an inert solvent such as toluene, xylene, trinethyl benzene; 03J UL
2002 -30 m%/elnesnigis preferred; preferably the reaction is carried out in the
presence of @& transesterification catalyst, such as alkali netals, their
hydr i des,Wasra dessduer ofahe tnoluat wsor Vi t ani um (1V) al koxi de or dialkyl tin (1V)
oxi de; sodi um al coholate or dibutyl tin (1V) oxide being preferred. Wen an
acyl halide of the conpound of the formula (111") is used, the reaction my
be carried out _in gn hIPeLh_SﬁhventN such as tol uene, xylene,
tri met hyl benzeney=di dr o8t half ene being preferred; in the presence
of an inorganic (o gani ¢ base ucly as tri(C2-C4al kg{,g m nes, sodi um
hydr oxi de, sodi unm™arbonate, pot a\s[s’l um hydr oxyi de, pot assi um carbonate, an
i norgani ¢ base such as, for exanplle, sodi um hydroxi de or sodi um car bonate
being preferred. Conpounds of the fornula IIl" are known or may be nade
from known conpounds by known nmethods or in close analogy to those nethods.
Conpounds of t Netd%rmA’a Mo o PR par Bk adcepdCito the reaction
schene hereunder reporfed:. RI CH CH3 EEN' i -®CCOH+ CH0 + NOL R3
gRR LR R zP (V) M R4 Rs Ra Uzli;bNi -CH2 NHCCGCOCCOHRCH L
X'

RRgqREPLRT R (VI") | 03 JUG~0~2
1 /x, Ny '
R'ag Va0 (Vi);
(o), ()

Rao is C2-Cgalkylene;
when s is 6,
W is cyclohexane hexaacyl or a residue of the formula Via

YN NRg Rz~ N—Rz—NR,, NY
A G

N N N
\r N7 N \f (Vla) ;
)\\N/K
when s is 8,

W is a residue of the formula Vlla

\r/N NR10 R2O_N RZO N RE"NR“) N\
Y

Na N N N

QL Y

(Vlla).

Some of the above compounds of the formula | are especially well suitable for the
preparation of polymeric light stabilizers or for grafting them onto organic polymers having
suitable functional groups. These are mainly compounds of the formula | carrying a hydroxy
or epoxy group or a polymerizable ethylenic double bond.



-31 H3~2( 4 RRRe RNCCHZ NHCCOCCOHCHB LRBRgQRS ~R-1 RO A
(VI 1") where R2, R3, R4, R5, R6, R~, R8, R9, p, q and r are as defi a&dulL 2002
above. HaC CHa ~ R2 R Rs Ra (VII") + CHC13 + acetone ~ HNNC GO C C M
~Il Il RBRRRR-R . HBCCH3 O4 Pr (IV') Reaction conditions thereby are
kept closely to the descriptions given-+28prior art or follow the inproved
process described above. Conpounds of the formula (1") wherein X is a group
N(Rl1o)-, where R o is as defined above, can be obtained in analogy to the
above. pr ofRaiHlEntRh tideRF OGRS PeRsink iEa BRAKES Rirafkiilg hRompbBNANG: FBIARULL DY
appl yi ng anal ogous net he nove npoun pres nt I nvention can
enpl oyed SAMyiNgzRIEi©ager dhoKy gtcalmquaznqltgnemgém eihyiamle diodible &gad psto arhento
damagi ng They are notable for high
substr at e&ééﬁ&g? NF?@’“%S@%@J”@@%@Q e in the substrate. Exarrpl es of
materials to be stabilized in accordance W|th the invention are:

pol Vi sopugyTEARs e Bl 1SR (o Sroftll o BT RRUHESP B FEe p %eé%f ol

pol ybut adiosrpunds omhblforamlq)bwmem:ssaﬁ 1 apd IWJcsI ha/fdrmeyalkybmr Hydetgenoe wiferein s

Y osalt nSayeaitgl® BRoRERGY, AR ke el ich BRcRRRe o TP Lo

and hi gh amrnmmmirof\f@'ngilﬁ oo of exayplead -§ biE®E- HWY , hi gh density and

| t rahi t e
lrJYEdI urnI ggp J%S’I%Lﬂa]@fng"%'it?aé f%)g ouﬁs%# Q%Sl %Ctlog%f'ﬁ tF %&1'91 %Lgm near
| ow densiarg nmrhlyetgjaﬂepr&yr(lersm@ﬁya;nlmg/t@@@)y, anUerldem?Epongﬂoyps efins, i.e.
the pol yners of nonool efins exenplified in the precedi ng paragraph,

pref erably pol yet hyl ene and pol ypropyl ene, can be prepared by different)
and especCarhpgunialg of e foohlleWwsuitgblarer gedting @)d cadiirgpan ppdxyngrours ate meferably

pol ymori ScatkoRneS PR IO BRI R gte FaRal KeSrpEbRliResaronbifighn one

net al of @mlympns Havimg éﬁhablb’lf@omonarlgmupsffom the rémtlondnm thedd epoxylvesponstinae
usually h n des, halides,
al cohol at %'ﬁly °§§%r}'ép°|¥f"§ talﬁﬁﬁgé}bgﬁy gh?/b}/ﬂ{’o\(ﬁ@e)hémg ‘Lénd/ or aryls that may

be either ~ or 6-coordinated. These netal conpl exes may be in the free

it ant u( Yy To BRie S R CRY R shiete R et A5 b B e BADER) MBI Siid

sol ubl e oprefenatily adrhpoundstdh thepgfotmpule i wizereiorB e dicyyl Erhmetm::ejlqyi;tos whereibe is

v cal 1y auien SEtpAR ahe R ([ o ¥R a ik B RE H 288G a HRerForffe

oxi des orisaegrailip af thy forutedd) with &yteingd skerylenp el substitutedodkenytameswithathel | a

d/ I T
o o ertPySie G Boha el B S0; g o2 00 I o EcH i B (i,
cat al yst wijsRerieirgratkarglenel oy stbstiteted Blkehylepe wﬂSttlameltlwt&nta doublmbmuhncﬂalégl er
(-MNatta), T&IZ (DuPont)) netall ocene or single site catalysts (SSC). 2.

M xt ures oT the polynmers nentioned under 1), for exanple m xtures of
pol ypropyl ene wi th pol yi sobutyl ene, pol ypropyl ene with polyethylene (for

I P
CFor exanreimogear{dassos Yafdl st i A3 andlocy B fithobd Ricuin G aMPEBYIoF1®
each ot hemethodsdescrioed ér ERiA§26389n pagassg- 16mr texraetmats daseribechiey YB-63 590416
I }.
CoPE! Ve o BB LU o RS 3 b B AR i Fendagee
pr opyl enellJS£sdBQ®84 mmememohwpomiecbbw;elfwammtﬂolylnera@usopodiﬁedaasd containing a

o e SR AN Dy T LTS DR SR NG R el o

pr opyl enembdified pelpmer, apolbgrsed ,amstabldlze;sl fenergasispnatedaldo flud saree manpehgs 0 3

JUL 200gescribed for compounds of the formula {.



-33 lene/al kyl acryl ate copol yners, ethyl ene/al kyl methacryl ate copol yners,
et hyl ene/ vi nyl acetate copol yners and their copolyners wth carbon(§ggprijgie
or ethylene/acrylic acid copolymers and their salts (iononmers) as well as
terpolynmers of ethylene with propyl ene and a di ene such as hexadi ene,

di cycl opent adi ene or ethylidene-norbornedfe; and mi xtures of such copol yners
with one another and with polyners nentioned in 1 ) above, for exanple

pol ypr opyl ene/ et hyl ene- propyl ene copol yners, LDPE/ et hyl ene-vi nyl acet at e
copol ymerpnhd irveéntion kkktier pERYHhE r %ﬁﬁ};

LLDPE/ EAA and al ter natlﬁ or ﬁ%ggérﬁégéofb;gfékg?gﬁg%a}{a@ﬁgﬁw nox?rdidﬂco 0 rrers
and mi xt UFBPRd cebe faimifia hegrarng,an eRexYsgrouR er EQQW%Z%PVHM%C’OWIG bond
Hydr ocar b hiyrpdxySgrobpy wigha il fuintéemeRkulenc! udi ng hydrogenat ed nodi fi cations
t hereof (e.g.” tackifiers) and m xtures of polyal kyl enes and starch. 5.

Pol ystyrene, polyp-nethylstyrene), poly(a-nmethylstyrene). 6. Copolyners of
styrene QqCofbdNphénzatibly Fealdford ddh KH &168q Bt u%fo\o‘le 'aﬁalgﬁi'tc?’ e lh‘6%§ kngﬁﬁ PRl €

styrene/ but adi'ene, styrene/acrylonitrile, yrenel/ a nmet hacryl a

st yr ene/ Rl &H- éCPIEIeHIOI@?Ideﬁ@fIRPIda'ﬂ bs- %1’%90%67%&'("&51 lmeélw-"k%uandéefhemcys alt@
styrene/ bR a8 WaY dsid gﬁmpl%t%ﬁ%/s%édé U553 /a3 UG ﬁrdzsab ’rﬁe c.f@(gt ures
of high inpact strengt rene co ynmers an anot

exanpl e apﬁ@@@g%mfwsaﬁbt%%@%areherepwm@moraned@m refiersricene/ pr opyI ene/ di ene
terpol ynmer; and bl ock copol yners of styrene such as

styrene/ but adi ene/ styrene, styrene/isoprene/styrene,

st yr ene/ €EomPmEsiohthe fereyla i guitahie tor pelymerizationtang WMr%Wh)éﬁ@P d9t19||eene
7. Gaft epaoly éraag c%ﬁ%%ﬁf?&%@frth@}d?ﬁﬂbyl' FhEFeiS is 1,00 i€ PRI orthe cPRIZoN

pol ybut adi ene, ren ut adi ene-styrene or

pol ybut adII@)n@IIthwemlat ¢Ir€ICé b@@ﬁ)@mq/ﬁnrt@m@!-ﬁﬂ@nﬂ VY iss@ gyaupref the fosmyler(lid)

nmet hacryl

ot hacr y1 L et bR oAb g afbH '%I‘%mt@?f%&ﬁﬂhé'ﬁI°I°§z'@2bﬂ>"wm' to

pol ybut adbP=@ieqr theyelerseg 2a0dW isma graupef theiformulefilis) withfds beleg sikenylers of de on
bol ¥ but adl BaftuneH{HHIenB WS Bl AoRAIRHIGRAEB LY WRBRIARE PRY!

acryl ates or netha a but adi ene; ene and ac n| tri

et hyl ene/Rrie pnymyévbrdneIhecwmypa'hymc@npqusm mceaatadyn close Iaha@gm to

pol yal kyl I it e

on acryl at g{}ﬁg&% & | enig| ”&%g’&@h@’ﬂ" %%#é'g??srﬁyx%hgte@%ﬁer eo@%w Iﬁwtn C{ghy

copol ynerunsgiusated mengmer,@p obtair cepalirmere. t he copol ymer mi xtures known as

ABS, MBS, ASA or AES pol yners. 0 3J UL 200. -34 8. Hal ogen-contai ni ng

pol ymers such as pol ychl oroprene, chlorinated rubbers, chlorinated and

br omi nat éaornwmdyméthedbrm@ebaw;abém@r pglumeen@tmmcknmwmg gngnny)group are

chl ori nat I | ene and

chl ori natpgrgf %@Féerﬁgmmea%% ﬁﬁ“ﬁr, nrﬁ:{!l&}‘; Sﬁggnag(a%‘%)é%o?l &fvgg%)g%l ally

pol ymer s %@emwgﬂnewmaﬂy egﬁlgylv rgierabtywﬁ@aﬁsgmppmdwsrm@e%m palyethers

chliori de, I 0 I Bl fney

fluoride) o@nﬁ}@%bﬂ?@@g?ﬂhﬁ%péﬁ? ﬁjﬁ?%ﬂ%?ﬂl}urﬁi!vlye‘jﬁ uﬂﬁlo%bwﬁ vinyl | dene

chl ori de,thigipapsagedfdiS- Q&lﬂﬁﬁw ha@@vmo@rnﬂfat@drbylremeehl oride/vinyl acetate

copolynmers. 9. Polyners derived froma, ~i -unsaturated aci ds and derivatives

t hereof such.as polyacry | ates and met hacryl ates; pol ynet hyl

met hacr yl Geragounglsiof &terfymﬁa@é@taawﬁjfomapémwm and-2 hydyoxy @ioues armiriefaraly

W Eh DUt YorfguRbEbfine HimuUP R UNSEE § 101 ahl fwdBPARTESATENW, ASAAMARNH a1 LN

each ot her ot her unsat ur at nononers, for exa acrylonltrlle/
but adi endhyslopy|gyensr @) asiitis/prefariad, Relsa a;qupaai IngIITMQa-Qﬁq?gT (G and R is either
acrylonit I ryl h@ A, | i de copol yners
or acry I@r?}’(ts{y g‘@%@k‘)ﬁg Iﬂ?‘h%c’::f ;fgﬁer?ﬁ da ’ea}rlrgh'? é/? [')Sowy&gé?]a 11. Polymers
derived fromunsaturated al cohols and am nes or the acyl derivatives or
acetal s tlhr%{e'?&glg th&de @cf@ﬂﬁjnﬁf Egé Y4 witH §le94bie ?&Iv)é}’bé’w a Gﬁﬁ{b%&?ic acid to

pol yvi nyl eardte viny enzoate, polyviny eat e, viny
butyral , quainal po}yesmahmram to mqmmd,sdqnlown intheaat;tee re,a@tlmcan der examnie

copol yn'erfalg\\q! bhe 8{ b nIIftﬂ &és%ﬂ éjd fnrbé eﬂER}ﬁeS?ﬂ)% gHomopol ymer s and

copol ynmers of cycC ers suc I ene glycols, polyethylene

oxi de, polypropylene oxi de or copolyners thereof w th bisglycidyl ethers.
13. Pol yacetal s such as pol yoxynet hyl ene and those pol yoxynet hyl enes whi ch
contain ethyl ene oxide as a conononer; polyacetals nodified with

t her nopl asti ¢ pol yuret hanes, acrylates or MBS. 14. Pol yphenyl ene oxi des and
sul fides, and m xtures of polyphenyl ene oxides with styrene pol yners or

pol yam des.



0 3J UIl 2002 -35 15. Pol yurethanes derived from hydroxyl -term nat ed

pol yet hers, polyesters or pol ybutadi enes on the one hand and al i ptfat jlt 262
aromati c polyi socyanates on the other, as well as precursors thereof. 16.
Pol yam des and copol yam des derived from di am nes and di carboxylic acids
and/ or from anmi nocar boxylic acids or the2korresponding |actams, for exanple
pol yam de 4, polyam de 6, polyam de 616, 6/10, 6/9) 6/12, 4/6, 12/12,

pol yam de 11) pol yam de 12, aronatic pol yanm des starting from m xyl ene

di ami ne ap@taidil @ pRfintkr BRlaMY REBMREMIAS&GHZIh6KET8IBE LASRE Aih SBRY haﬁg%n@“d
i sophthalic or/and terephthalic acid and with or wthout an el astoner as
nodi fi er, 1160 Mok 3npf recyang unityofghe farmptarlay | hexanet hyl ene t er epht hal ani de or
pol ym phenyl ene i sopht hal am de; and al so bl ock copol yners of the

af orementi oned pol yam dgs w th gol yol @¢fins, olefin copolyners, iononers or
chemcal |y bonded or grdfted el p$t omreds; or with polyethers, e.g. with

pol yet hyl ene glycol, p ol or polytetranethylene glycol; as
wel | as pol yami des or cdpol y&ni Hes nodified with EPDM or ABS; and

pol yam des condensed dur|i ng pr ssing (R M pol ygnj de systens). 17.

Pol yur eas, polyim des, polyam de-i m des, polyetherimds, polyesterimds,
pol yhydant oi ns and pol ybenzi m dRdPlZes. 18. Pol yesters derived from

di carboxylic acids and diols and/or from hydroxycarboxylic acids or the
cor r espongHd®ob Afdi 96 recliRhg BXREDY the R NY! ene terepht hal ate,

pol ybut yl ene terephthal at e, ~pol y-1, 4-di net hyl ol cycl ohexane terephthal ate
and pol yhydroxybenzoates) as well as bl ock copol yether esters derived from
hydroxyl -term nated pol yeLBar &(RaNk,.HA59- pol yestgrg nodified with

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

Pol ysul f ones) pol yet her sul fones and pol yet her ketones. 21. Crosslinked
pol ynmer s \gedrbiwed from al dehydes on the one hand and phenols, ureas and
mel am nes_on_t he other hand, such as phenol /fornmal dehyde resins,

ur ea/ f or nEYBé i@ tetiagmethyiRiperaainaae ﬁ'ﬁ*ﬁﬁgﬁ'ﬂd}*ﬁ'ﬁ oenylae resins. 22. Drying and
non-dryi ng al kyd_resins. 0 3J UL 2002 -36 23. Unsaturated pol yester
resins deriyed §%%m c | yestgrs of saturated and unsaturated dicarboxylic
acids with %ﬁtﬁ%y@ric aljgohol §* and vi nyl conpounds as crosslinking agents,
and al so tmyl-ogen- - i~ deations (Hhereof of low flammability. 24.
Crossl i nkabl e lic|resins derived fromsubstituted acrylates, for

exanpl e epoxy agy ybat R

Nay qt'ﬂane acryl ates or polyester acrylates. 25.

Al kyd resins, polyester resins and acrylate resins crosslinked with

mel am ne resins, urea resins, isocyanates, isocyanurates, polyisocyanates
or epoxy dgresins. 26. Crosslinked epoxy resins derived fromaliphatic,

cycl oal i phatic, heterocyclic or aromatic glycidyl conpounds, e.g. products
of diglycidylcethGHs of bi sphepol A and bi sphenol F, which are crosslinked
with customafy enerf feuch §¢ anhydrides or amines, with or without
accel erators Q7. sugh #dllcel I ul ose, rubber, gelatin and

chem cal |y nodi 1f)i eg llogous |derivatives thereof, for exanple cellul ose
acetates, cel|lufose propifyn

ef.and cel lul ose butyrates) or the cellul ose
et hers such a$% rrgf"blyl cellulose; as well as rosins and their derivatives.
28. Bl ends of the aforenentioned polyners (polyblends), for exanple

PP/ EPDV) iign B A58iAg HEERY, Alkyl B3C . BIKGk{F \GcloRdkyi i SacdtyQRYER, RPGhARS.
PBTP/ ABS,, PC/ ASA, ) .
independently being H or methyl; W being C4-Cgalkyl; cyclohexyl; or a group -CO-Ry4,
where Ryy is C4-Cy7alkyl; cyclohexyl; phenyl; and q is as defined above;
A, is oxygen or a direct bond;
when A, is oxygen,
Az is CH,,
Rz and Ry each are H, and
Rag is C4-Cygalkyl, C4-Cygalkoxy, Ci-Cy.alkoxymethyl; Cs-Cgcycloalkyl, cyclohexyloxy, phenyl,

C:;-Cgphenylalkyl, or hydrogen,



PC/ PBT, PVC/ CPE) PVC/ acryl ates, POMthernopl astic PUR PC/ thernopl astic

PUR, POM acryl ate, POM MBS, PPQO H PS, PPQO PA 6.6 and copol yners, PA/ HBBEIUL 2002
PA/ PP, PA/ PPO, PBT/ PC/ ABS or PBT/ PET/PC. The invention therefore also

provi des conpositions conprising A) an organic material which is sensitive

to oxidative, thermal and/or actinic degf@dation, and B) at |east one
conpound of the formula I, and provides for the use of conpounds of the
formula | for stabilizing organic naterial against oxidative, thermal or
actini ¢ dgeémpaisiofrecEbb@Lt s of degradation inter alia may be

di scol oration, nol ecul ar breakdown or buil dup. 0 3J UL 2002 -37 Thus,

t he inven@ﬂéﬁx%ikemjse enbraces a nethod of stabilizing organic materia

agai nst thermalR,, Pbepéidenty BRI OF ity My br eakdown/ bui | dup, whi ch
conpri ses applgéidll_? or adding at |east” one conpound of the formula | to this

mat eri al . Refis GPRH2,i06 CE¥QRB4e, WBereHs isser-Gfatkpas Surkbydfoxyalsylf or nul a |
as stabilizers in synthetic organic polyners, especially thernoplastic

pol ynmers, and correspondi ng conpositions, in filmformng binders for

coat i ngs Biséerred are hemepalyAiets eensistinglof repheingrugétaiot formulerl.al s t o be
protected are preferably natural, sem synthetic or) preferably, synthetic
organic materials. Particular preference is given to synthetic organic

pol yner s g0 pisterrecis aopolynetcomnrisingrrecurdng spitapfl the formuteoldVast i ¢ pol yners
such as pol yol efins, especially polyethylene and pol ypropyl ene (PP), and
coating conpositions. O special inportance are al so pol ycarbonates and

bl ends theregf, such as a blend of polycarbonate and a second pol ynmer

sel ected fromthe group consisting of the polyesters, styrenijc copol yners,
rubbers and Vinyl cHloride polyners or copolynersQ furtheriQejanples are the
pol ymers | istl aboyq, under it;aFns 19 and 28. The $pcond palyrer in the

pol ycar bonatg bl'end Ns pre y sEIfctedRirom t b4 sting
acrylonitril g-butadi ehg-stryene, (AB }es n)i, acrglonitrilestyrengtagryl ate

(ASA resin), |acrylonit iIe-;FlD_&;!sty[ehe AHS re&sin), styrenedacrylonitrile

(SAN resin), |polyethylehe texe hal at.e) mgl y(butyl ene terephthal ate),

met hyl nmet hacTyl at ebut adfehe Gk, yT ene (I\/B§ resin), acrylic rabber, nitrite
rubber, pol ybutadi ene, polyisoprene, polyvinyl chloride) and ABS resin; and
pol yvi nylwﬁ%}leg{]i de) and ASA resin; preferably ABS resin. In general the
conpounds of the formula | are added to the material to be stabilized in
amount s oz Msofh @nd R independengly efecdd @bmetiiiom 0. 01 to 5 % in particul ar
fromO. OthiQHZm%ﬂ{gP&S&% p the material to be stabilized). Particular
preference is'givén to thé use of the novel conpounds in amounts of from
0. 05 to 19 B apurebergenging frofry bta & .prefetably or@; | ncorporation into the

mat eri al Sy G 1 6l I i :
Compounds G 4 eeF eI G eller®y PIG. BTtk Dpic by S, 1R oY g Ro s
met hods wis defingd @bove fasiermpla h cyciehexylene wh ehenyiene; eepeciallycCirGuaalkylene or
especi al 'é/he?ﬁ%@.e“ c polyners, incorporation can take place prior to or
during the shaping operation, or by applying the dissolved or dispersed
conpound to the polyner, 0 3J UL 200Z -38 with or wthout subsequent
evaporat | P&yﬂETsté??orﬁﬂJlé/EW and l)t/rhgrscc%ﬁﬁa_h%gt; StrGROAMBAIE of {ORTRa E AR
stabilized as latices. A further possibility for i1ncorporating the
conpoundsmelecuigewsighhih mepsulied y sl perreatips chiymalagrapyreaed0do 69000ty or
directly r inaadd t i ior to
cr ossl | T B e DD T B 1 ns
it is or esmpoundsehthwgryandioegan be emrieiedasaiphiizearsfofaraanic mpiesiabagainst

pol yners) I L t [(FqaToR | | N,
he compotiirts STBpRExTad il esbln (8 sBinglrfarior S doB o ¥Fipog s &

| engt h offormelagol ymers (chain terminator). The conpounds of the fornmula |
can al so be added in the formof a masterbatch containing said conmpound in
a concentration, for exanple, of from2.5 to 25 % by weight to the polyners
that are to be stabilized. The conpounds of the forrmula I can judiciously

be incorporated by the foll owi ng nmethods: - as enulsion or dispersion (e.g.
to latices or enulsion polyners), - as a dry mxture during the mxing in
of additional conponents or polyner mxtures, - by direct introduction into

the processing apparatus (e.g. extruders, internal mxers, etc),



- as solution or nelt. Novel polynmer conpositions can be enpl oyed '£
various forns and/or processed to give various products, for exanﬂi JQEZWZO
give) films, fibres, tapes, noul ding conpositions, profiles, or as binders
for coating materials, adhesives or putties. Qther nmaterials to be
stabilized with the novel conpositions -ad%&-recording materials. By such
materials are neant, for exanple) those described in Research Di scl osure
1990, 31429 (pages 474-480), or in GB-A-2319523 or DE-A-19750906, page 22,
line 15, g1 bloupgfind BRiyr dgsf t%grrn\fe‘ﬁfrorpgr%td&érﬁﬁnéc?b)[ﬁv@ LG HBREsOL her
reprographi c”techni ortance 1s t 12 e 6R of

non- si | vedescabrd; ¢ip hremdr@i@ms aredd, Qrdmr Ex&eky; intoase ef foonula LIV, end groups
pressure-sensitive copying systens, mcrocapsul e photocopier systens,

heat - sensitive copier syste and i nk- jet printing. 0 3 JUL 200z -39 The
novel recording naterial _fe an ugﬁxpectedly high quality, especially
internms of their Iight t abi 6 noveJ'Fgc rdipg materials have a

structurenmpbgambs known per se_ and h c rres on s tothe utility. They
consi st of a base, for exanple apew or Ia tijc oBRwhi ch one or nore
coatings are applied. Dependin 20n t ejoh ng zlal t hese coats
contain the suitable conponents r |CH i n t Ae"Bask of phot ogr aphi c

material for exanple silver halide enulsrons) col our couplers, dyes and the
| i ke. The material intended especially fpr ink-jet printing has a customary
base on which the@e is anQabsorption |ayer suitable for ink. Uncoated paper
can |ikevwgrse be efpl oyed flor i nk-WikdreR, iindepBBderith, M 6r CABgalkyl.Ne~paper
functions sipo A base and has the absorbent for the ink.
Suitable material for ink-jet printing is described, inter alia) in US.
Pat. No. 5,073,448, the disclosure content of which is regarded as part of
the present description. The recording material can al so be transparent,
for exanplte ;trapér’a&omaiscmnqdoqndejoemeifommﬂa | can stah droovinpoaledha presungsinds  of
the formul a | be |nc ated into the material even in the course of
nanufactd%%MSPﬂuﬁ for exanple) by addition to the pul p. Another
nmet hod of use is the sprayrng of the material with an aqueous sol ution of
conpounds) of the formula I, or the addition thereof to the coating.
Coatings for transparentrreddyding materials for projection nust not
contain any lightscatteri rei as pignents or fillers. The

col our - bi ndi ng coatrng$_qqn C i jtives, fo )exanple
anti oxi dants) |ight stabil\zers (ifncluding WV a sorbers or ’hi ndered anine

| i ght stabilizers which g b i Ryrong t he novel conpounds of
formula 1)) viscosity i npr* o@ers bri ghteners, biocides and/or antistats.
The coating is usually prepared as foll ows: The water-sol ubl e conponents,
for exarrpmere:heﬂ b hykﬁbgerabecdbseﬂkm wad thenotheit symizohelanei asadkfindd ordodmuda 1.
conponent an ot her additive ead escri.bed,
e di sperdne ey nes o€ M ARth Are ey ar s AH s Bk bR SUERSF b BB gh
about w tﬁha’ﬁéeaasfdr oétaqumrapdrl!tmpyam:émeq/auhydrmeom partlﬁnarcewtablen Bidiemine
agitators orrogeni zer col | oi

aond | ATV Sl 38R b euted loné R = helpteriEattaR EAReRALIosE: « ne
conpoundsxof3,8 Be5-feamettsyl pipeazinaeiomppands by atetone and ahlbmﬁonmteSpédStE/elW&t amg.

As nentroned Ln naterral cover .a bro d of us
Compouna STt RVertlagiaha reacae Hee BRpNeY By herBior audnaitd BV pefyienEchistiR),
pressur e-is gnspressreceasipigagowy slkalinand é’rhmpnmaﬂsdm sultheab tenaalhyi apapetiuinchalide,
pr ot ect enca ulated i nst h he

bl nder off oG ipaRAbMbsa Ensiet S BhERIETE) Sodifor ke Mirbanr Bia s

EhOt ocopi /19G5Ht, QJ$4WEM1E| uBt4, zsamel g, rusamssrsgasalpsw ,698,448 an’gug.gge. de\églgoged
y, pressure_ are descri inter alia, in U S Pat. No. 441 ;44 12;
4352200; %ﬁ%&b‘d BAsé%é?lgs 4551407; 4562137 and 4608330; and al so in

EP- A- 139479; EP- A-162664; EP- A-164931; EP-A-237024; EP-A-237025 and
EP- A- 260129. all these systens the conpoun f the f nula can be
e to TedoldyBansabbaBeREg FORRAUNIETEraERY Bahe (oie (TaE e afne
formul a Imgaguﬂmmtadg@geﬁnnrdnﬁodonor | ayer for protecting the colour forners
agai nst ggbg?The %%gyounds of th fornula | can also be enployed in

recor di ng Pxethyiing 22, lel 2Bed Y PBSa2HE2 19 Pci pl e of

phot opol yneri zati on, photosoftening or the rupture of mcrocapsules, or
when heat-sensitive or photosensitive diazoniumsalts, |euco dyes with
oxi di zi ng agent or colour |actones with Lewis acids are used.

Heat - sensitive recording material exploits the colour-inparting reaction
bet ween a col ourl ess or weakly col oured base dye and an organic or
|norgan|c coIour developer the recorded |nage berng produced by

1. . o a Y

e o o o a [ T



The heat-sensitive recording material according to the present invgggﬂﬁqwks
conposed of a base, a heat-sensitive colour-formng recording |aye t'hm"s
base, and, optionally, a protective |ayer on the heat-sensitive,
colour-form ng recording |ayer. The heat-sensitive, colour-formng
recording layer contains as its princi pa28constituent a col our-inparting
conpound and a col our-devel opi ng conpound, and al so a conpound of the

formula I. If the said protective layer is present, the conpound of the
formula I4. RORRIM-3,920 HAk I Plfpkective |ayer. 03 ~a-
i 002 -41 %gg){-sé%s%i ve Fécgr ﬁ{aﬁ%mﬁgkgﬁ}a s ar %’ descri bed, for exanple) in

JP- A 8- 26t (Dhyroxiprerydr3, 8.5&-gyaokethybpipgrazin-eopedi ng materials for dye
di f fusi om_g%wégpa@gq)@&q& %Qﬁt%%lmﬁ?ée{ezﬁgﬁjﬁé' printing and dot matrix

printing, wth el ectrost ctrographic, electrophoretic,
magnet ogr aphi ¢ and | aser-el ectrophot ographic printers, recorders or

plotters. i i r i | e i ng
ator | al o Tyt eengs BFhe (Gl (R) EL6 CERGE etk bRl

exanpl e, QrgaEePMAtEEIS. 1Y spedaliqadueid shaif usehas stabilizdrafdr phatogedphic mategiabl oyed
in inks, preferably for ink-jet printing, for exanple those as described in

U S Pat. No. 5,098,477, the disclosure content of which is regarded as
part of tGempounsisiof thedfoomilpt(iX)mayiereantedio compotraisaff thefoansla (Br egi des an

i nk conpr,j,si t; Fog:gﬂ f I tahilizer . The

i nk, espe\kél?‘%argfﬁy'%f'%bﬁ‘??\&aﬁgﬁ dp n&”h%&“‘q@é'{\’r g?cgé)'rg]p}rge eérra{ﬁrﬁ’vﬁedr h]éﬁwr?lgg

cont ai n tkrewstialtid ark exampleaster ushmodthods arewiylationn(tansesteeificataniaon of from

0.01 to 2 l%%uméa .gnﬁstit&t[%npe%ti cular fromO0.5 to 10% by wei ght. The novel
ria )

phot ographi ¢ mate can be"a black and white or a col our photographic
mat eri al ; col our photographic material is preferred. Exanples of colour

phot ograpfig iﬁﬁgP %'P %T'géce%,ea ‘F,ql—o‘?HE%hgﬁg,ﬁzéﬁl?{ﬁeﬁédie{mine ?é’u}e%'d{edrvﬁ%ﬁe&ﬁ&kfofrh'Jﬁ%’
col our p05|at| Ve ¢ ,_col our photographit paper, cololr reversa
phot ogr apivetonsagsadescildchinmprioead iferithe ketatosmi rastionobuttdeetaneds dséd asa snlvent
t f L .
compoundstofeiase faddif, Bp afBunt Y RER ARGt P RRELger nb Bhoypt ot
anount f rdiamih@, too ex@0plerptwesn teape indley CHChpes nale obdieming, and alkaline
d . i i on: | . i . of. i

B L LN
i n a chr anolgepecmbhgiemjnerir particidére thenholal tatioiGHGI; | digainecoalkadii nidnaxide nehé ow

ler. . f t] d,i. %t 0.2009 ' [ i.p h
coupL et oS AR iP5 15 £, PAL R BRI MR SR it
i nvent i orvegioseledtivity ghnted!f Thmmpuling segiisdmernatio bbprodhetsdf the tepp 68 B) Isy t he

/5 the nogeraldef oERBhagua, SEIReNE ottty PRGBSl 058 vife >
T0O02 - 42 Akgline hyrrox(de, espeoiliMigrdium hydroxide, is preferably used in concentrated aqueous

’ solution, e.g. containing 50 % by weight NaOH.
By using the above mentioned conditions, an excellent regioselectivity control is obtained so
that no separation is needed. As a further advantage, the reaction proceeds in one phase

thus avoiding phase transfer catalysis. The reaction is carried out at temperature -20°C to

60°C; a temperature 0°C to 25°C is preferred.

Compounds thus obtained may be further derivatized by applying suitable synthetic methods
known in the art, e.g. in analogy to methods described in EP-A-375612, US-A-5204473, US-
A-5004770, and Kurumada et al., J. Polym. Sci., Poly. Chem. Ed. 23, 1477 (1985), as well
as US-5449776, example 8, and publications cited therein, for the modification of piperidine

derivatives.



in which R is alkyl, cycloal kyl, arylam no, anilino, a heterocyclic group
or aryl, R2is aryl and Qis hydrogen or a group which can be el ig§ngt egl by
reaction with the oxidi zed devel oper. The conpounds of the present

i nvention can be used in conbination with other stabilisers that can be
incorporated in the same layer or in a-HSferent |ayer. Possible stabiliser
i ncl ude phenolic stabilisers, conventional HALS or UV absorbers of the

hydr oxyphenyl benztri azole type or of the hydroxyphenyl triazine class such
as descri r e items 1.1,
2.1, 2.6, i n%t"r]ltgP ?%%ﬂfgﬁpé&%nﬁg?bmpggéem a pre g‘?@n%@bﬁi given to a
conbi nat |f©ﬂnwi@hvd& avyargieroraidehyderthe spitaile aljanaamine dscr stattmg&Rerial@Ad@- N ~

N ORL / kyl

ar oup, arireiieparis, Ry AV BlddeRhudrag B NAEhre Sl Camte Gy g Y
substi t uemesence@rfrp@urhawe oébtatyist suahl emsRarmyeNidThis Ireaadidn ican @B{:Arriézﬂc% Eaccadldg
DE- A- 197 pho i e . st.abi .
accor di ngoRIOY R usn el RS Y P sRb gk BR3P eh TP e
novel rrataﬂaicmytatrmsglmﬁhods nt er aI|a in GB-A2319523, DE- A-19750906, page
23, line 20, until page 105) line 32, and in US-A-5 538 840, columm 25,
line 60, to colum 106, line 31; these parts of US-A-5 538 840 are

i ncor por aAlkbid theevariousisyepsdydicdted &drealleime peactiand ey be cpwiet ot incosipgleaasctor or

especi al | l ers cri in 7 Q.3 J t 002 -43
o add; 11 SRR e BT bR i e ERbrs evlpololinss i Bhe nay
as addi t i canddd audmftensepardiioncal; wherecapprapriate perificatioant i onal addi tives such
asy for exanple, those indicated below 1. Antioxidants 1.1. Al kylated
nonoahenol s, for exanple 2,6-di-tert-butyl-4-nethyl phenol,

2-tert- bL(E(;fhpdbrﬁis@if ﬂ'ﬁatfbyhtmhetﬁpda,n B ffreparet daytredationlof thecdgpybpizte alolar
2,6-di-tert ut di-tert-butyl-4-isobutyl phenol,
> 6 di oy el 812 aorna?wy%ﬁ FBfmuaF)

2- (a- et hyl cycl ohexyl ) : 4, 6-di et hyl phenol , 2, 6-di oct adecyl - 4- et hyl phenol
2,4,6-tricycl ohexyl phenol 2,6-di-tert- butyI 4met hoxynet hyl phenol ,

nonyl phenol s whi ch ar §0ﬂ"hear or branched in the side chains, for exanple,
2, 6-di - nonyl - 4RﬁEHI=|-y¢phenoI 2, 4- di met(W) - 6- (1' - met hyl undec-1' -yl ) phenol ,
2, 4-di methyl -6-(1'- rret;by)ll-hept adec- 1’ -yl) phenol

,4 di rethyl -6- (1" -nethyltridec-1"-yl) phenol and m xtures thereof. 1.2.

yl t hi omet hyphenol s, far exanple

k
O SR s b b AL A BTEGbe o o i e o SRR M Bl
6-
5-
6-

2[\)

di - doappeggriate motak Ayrlodntsastyl qaingyoohd ol thé. foidyda ¢l) nones and al kyl at ed by
rocl ui nones, for exanple 2,6-di-tert-butyl -4-nethoxyphenol,
di-tert- butylhydroquinone 2 5-di -tert-anyl hydr oqui none,

dlphenyl 4- oFHad cyloxyphenol 6 di-tert- butylhydrqu|none
,5-di-tertH %E RX nR§oI e, = I -tert but yl - 4- hydr oxyani sol e,

I\)I\)N?.I\)I\)N

3 5-di-tert-bufyl ydrioxy he nyl s e nat , 18

bi s- (3, 5-di BT é&t- i 'e.—‘l(.—4H Tatdpherol s) for
exanpl e a-toco er oI -Ft70 opmerol, S-tocopherol and

m Xt ures thélg%o CH, Vi t qa 1. 5. fated thiodii ~henyl ethers) for
exanple 2,2 -thiobis(6-tert-butyl-4- rret hyI phenol ),

2,2 -thi obi s(4-octyl phenol), 4,4'-thiobis(6-tert-butyl-3-nmethyl phenol))
4,4' -t hiobis(6-tert-butyl 2-net hyI phenol ),

4, 4" - thi ot ﬁecFT R X, p, q, r are as deflned above
4,4' -bis(2,6- (G:I%meg[h 7 -4- 1 ggo@ pHen%/I B LA e 3 JUL 2002
at temperature 80°C to 200°C preferably 120°C 180°C in neat or in an inert solvent such as

toluene, xylene, trimethylbenzene, dimethylformamide, dimethylacetamide. Xylene is

preferred.

When C;-C,alky! ester derivative of the compound of the formula (llI”) is used, the reaction
can be carried out in neat or in an inert solvent such as toluene, xylene, trimethylbenzene;



44 1.6. Al ~lidenebisphenols, for exanple
-net hyl enebi s(6-tert-butyl - 4-met hyl phenol ), 03 JuL 2002
nmet hyl enebi s(6-tert-butyl -4-ethyl phenol),

- met hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl ) phenol ],

- met hyl enebi s(4- net hyl - 6- cycl ohexyl-g¥®enol ),

- met hyl enebi s( 6- nonyl - 4- net hyl phenol ),

- met hyl enebi s(4, 6-di -tert-butyl phenol),

- et hydieRgne eﬁrf’eo@’p@fe&@l&tth@%aﬁllm%%\'r)ed out in the presence of a

-ethy Ildene g -tert- | - 4-1sobutyl phenol

on g_atﬁlgﬁhsjp%mglkgh mef%?.y}pq;h p,as amides or alcoholates,

net )

i E@%ﬁ}ﬁgﬂ\@ bg(ogﬂe?)_rglw ﬂ’y {l@f%ﬁg% soﬁldﬁpgl%im&@‘yr]dlbutyl tin (IV) oxide being
- met jeferredi s(6-tert - butyl - 2- net hyl phenol ),
bi s(5tert-butyl -4-hydroxy- 2- nethylphenyl)butane
b

, i s(3-tert-butyl-5-nethyl-2-hydroxybenzyl a 4mret hyl phenol
1, 3.t 1\Ween eeaeylbalige odhngameayAROTaY Rymsiestiy) juackinthe reaction may be

bi s t ane,
1 ene ol e B e o e Sea e

(3-t enwlebatbplng@rﬁgemedw-tse pEgsayce wwényorpan@m otgsein basiesteh as

[2-(3 t hyl pheny
er ephttﬁg‘?ac%‘awqé{&lmél 's- % g ngﬁ%drrém)gg ﬁ%@“ﬁg@i’é@ %ﬁyﬁ'%’n%gu G
bi s- (®idssiim carbondtat 3n mrgaylmbnsp@nghys)fpr @mmje sodium hydromde or sodium
bi s- ( roxy2- et hyl phenyl ) - 4- n- dodecyl nmer capt obut ane,
, 5, 5- %1 éoer\{azqsp(%{ gk) 46'?&?1 4- hydr oxy- 2- net hyl phenyl ) pentane. 1.7. O, N
S-benzyl conpounds, for exanpl e
3,5,3,5 [RATTAbAY
oct adecylccﬁﬁ%&g’rd %S’ 'i f@&frﬁula‘ﬁi ,ﬁaﬁ ggﬁ%ﬁ F’P“gé’gt oacEJeftr g{q Ekﬁ&wn compounds by known
tri decyl -methods omy@]@ecﬁnatogvﬁo hese Imedhedsl ner capt oacet at e,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)am ne,
bi s(4tert-butyl-3-hydroxy-2, 6-di net hyl benzyl ) di t hi ot er epht hal ate,
bi s( 3, 5- deenpoundswf {He-tormyld i ¥ksandenpiepiredidccorging to the reaction scheme
i sooct yl ﬁ%gy&q cﬁa Qutyl 4- hydr oxybenzyl mer capt oacetate. 1.8.
FWdroxybenz ated’mal onhat es) for exanple
di oct adecyl -2, 2-bis-(3,5-di-tert-butyl-2-hy droxybenzyl)-mal onate,
di-octadecyl-2-(3-tert but yl - 4- hydr oxy- 5- net hyl benzyl ) - mal onat e, di
dodecyl mer capt opt , 2rbi s-(|3,5-di-tert-butyl -4-hydroxybenzyl ) nal onat e,

bis[4-(1, 1,3, 3- tﬁ% thyﬁbut I)pﬁenElf&Z 2-bi s(3, 5-di - ter prutyl= gphydroxy

—t — — -

QENDNNTOT OO HHNI—‘-&ANNNI\)NI\)I\)I\JNI\)'

4
, 2
2'
2'
2'
, 2
2'
2'
2'
, 2
2'
4'
4'
, 1-
6-
1
1-
h
is
is
t
, 2-
2-
1
d

5 -

benzyl ) mal i, HC np@#ﬂéﬁ for &xpnple ®
1,3,5-tris-(3,5 i It ert - butyl 4-1hgdr px benzyl) , 4,6- trlneth denzene,

1, 4-bis(3,5-di- yRs 4-h nz?l) 2, 3, 5 6- t et ranet hyl benzene,
2,4,6-tris(3,5-di-tert- butyI 4- hydroxybenzyl)phenol 1.10. Triazine
Cbnpounds for exanple

4-Dbi s(octyl mercapto)-6-(3, gvdi -tert-butyl -4-hydroxyanilino)-1,3,5-triazin

yl mercapt o-4, 6-bi s(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5triazine,
yl mercapto-4,G bis(3,5-di-tert- butyl 4- hydy oxyphenoxy) -1, 3, 5-tri azi ne)
3,

ct
ct
, 0 3 JUL 2002 46H R, R R
5-di-tert- but dr oxygh nbxy 1, 2, 3- ine,® H,
tris-£3.-%- dlgi &%?Tuﬂ- VT OX e OH  mrow®

6
s(
5-
, 5-tris(4-tert- butylcﬁ hydr oxy- -d hyl ben yi)lsonyanurate
6
5-

tris(3,5-di-tert- butyI 4- hy xyb ylPet hylp =1, 376-tri azi ne,
,5-tris(3,5-di-tert-butyl -4hydroxyphenyl propi onyl ) - hexahydro-1, 3,5-tri az
ine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurate. 1.11.

Benzyl ahosahonat es) for exanpiVé)

di met hyl -2, 5-di -tert-butyl - 4- hydroxybenzyl phosphonat e,

di ethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecyl 3, 5-di -tert-butyl -4-hydroxybenzyl phosphonat e,

di oct adecyl -5-tert-butyl -4-hydroxy- 3- net hyl benzyl phosphonat e, the cal ci um
salt of the nonoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyl phosphonic
acid. 1.12. Acyl am nophenols, for exanple 4-hydroxylauranilide,

4- hydr oxystearani |l i de, octyl N

(3,5-di-tert-butyl -4-hydroxyphenyl)carbamate. 1.13. Esters of
J3-(3.5-di-tert-burl-4-hydrox py henYl,)proaionic acid with nono- or

pol yhydric al cohols, e.g. with nmethanol, ethanol, n-octanol, i-octanol,
octadecanol 1,6-hexanedio|, 1, 9nonanedi ol , ethyl ene gl ycol,

~

'i—‘NI—‘H""NI\)I\)(‘DN
— -
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1.16. Esters of 3.5-di-tert-butyl-4-h~ d~ roxy~~henyl acetic acid with
nono- or pol yhydric al cohols, e.g, with nethanol, ethanol, octanol03JUL1mn
oct adecanol ) 1, 6-hexanedi ol, 1, 9-nonanedi ol, ethylene egcoI

1, 2- propanedi ol , neopentyl glycol, thiodiethylene glycol) dlethylene
glycol, triethylene glycol, pentaerythridloi,
tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)oxam de,

3-t hi aundecanol , 3-thi apentadecanol, trinethyl hexanedi ol,
trimet hyl ol pr opane,

4- hydr oxymet hylcHl - phosphpg-
[i-(3.5-di-tert|-butyl-4-

6, -tqloxa icyclo[2.2.2]octane. 1.17. Am des of
dqu pheny) i pfofi cflacid e. g.

N, N - ~i s( 3HMN-CtGH;t- oy bdiexanet hyl enedi am de,
N,N'-bis(3,5-d@}$ert-but pignyl)trinethylenedianide,

N, N - bi s(3,5-di-fert-but B pi ohyl ) hydr azi de,

N, N -bis[2-(3-[3,5-di-tert-butyl - 4 hydroxyphenyl]propionyloxy)ethyl]oxanide
(NaugardXL-1 supplied by Uniroyal). 1.18. Ascorbic acid (vitamn C 1.19.
Am ni c antioxidants, for exanpl’g N, N -di-isopropyl - p-phenyl enedi am ne,

N, N - di - secbut yl - p- phenyl enedi am ne,

N, N - bi s(1, 4-di net hyl pentyl) - p-phenyl enedi am ne,

N, N - bi s(vlledr@ ¥, Rs, Maf Ry IRReRs, Hs) RY-pphandIraneds defiree, above.

N, N - bi s(1- et hyl heptyl ) - p- phenyl enedi am ne,

N, N' - di cycl ohexyl - p- phenyl enedi am ne, N, N - dlphenyl p- phenyl enedi am ne,

N, N - bi s(2-napht hyl ) - p- phenylenedlanlne

N- i sopr opyl - N - phenyl - phenylenedlaﬁﬁ R, R,
N (1, 3-di I n phen ne ‘ | ‘ |
N-(1- et h(vﬁﬁ HP-'(% ")% tBH@ thardh ~p-phenyl é'ln ,| cl:—o ¢ §—OH
N-cyclohexyl N phenyl p phenlenedlaq]e R R, . .
4- (p-tol uenesul f anoyl ) di phenyl am ne,
N, N -di net hyl N, N -di - sec- butyl - p- phenylenedlanlne, dlphenylanlne,
N-al | yl di phenyl am ne, 4-i sopropoxydi phenyl am ne, N pliigtyl - 1- napht hyl am ne,
N-(4-tert-octyl phenyl)-1-napht hyl am ne, N phenyl -2-naphthyl am ne, octyl ated
di phenyl am ne) for exanple p,p' -di-tert-octyldi phenyl am ne,
4n;jb3t yl aﬂéa}@ﬁ@riﬂemﬁdrlltmn%ltbeﬁew ;i#eafjépmolpbelwd:theddesormm; Ighwenrio phemant or foliow the
4-do ecano am nophenqg ct ade »
o1 5 4 ot RBIBH Bresa Apaibed ShOYE CAmHCLBHE 5T DIRTETHLR M A A G SR TGHR o
a, ﬁ N di %rﬂl (PR, Wﬁfé’hhmﬁé biﬂefcline‘&i aébovgl &M bwcbtalheﬂ)ﬂ amdléwne.the above procedure

, N, N, et r anet - I.am no | hen
D bi 1 (OB SRR S0 R T VGRS MBS S ARBIWIneL g dnethods.
(o-tonI)blguanlde bis[4-(1", 3 d|nethylbutyl)phenyl]anlne tertoctyl at ed
N- phenyl -.1- ture of no and k
ert < but A B P L rORna oh eahtiiehugh oFR BE eriver b 2k AbBHe iy at oo
nonyl di pretatyilizing organic anateridl against thedamagimgcfidcbdfiightibrghen and/or
dodecyl di,ph | am nes m Xt ur f ., nono- di al ky] at ed. i sopr Q3J U
122005 - APl BB BHAR Pt St ap el P aoH R RRE s s 2t oo
t ert - but Wudstpdtenyl am nes, 2, 3-di hydro- 3, 3-di net hyl - 4H 1, 4- benzot hi azi ne,
phenot hi azi ne, a m xture of nono- and di al kyl at ed
tert-butyl/tert-octyl phenot hi azines, a m xture of nono- and di al kyl at ed
t ert - oct yExapipleswitrhatadals @sbe blabllized pheeotdanae mith the invention are:

N, N, N, N -tetraphenyl -1, 4-di am nobut-2-ene, N, N-bis
(2, 2,6, 6-tetranet hyl - pi peri d-4-yl - hexanet hyl enedi am ne,
bi s(2, 2, 6. 6Pbl9hfeaenet hxbhablpfhﬁsi dnd! diplefing bfae @ixample polypropylene, polylsobutylene po-

2,2,6,6-tet th 4- 2,6, 6-tet
v nbsor DG Ye. PoBrE el Lane: pdySoryens of poRPEadéne: 8T Mol aS stk b,
for ex aﬁrdyeloate(lﬂs -fbfylill%tanye ot cysidpentaneasmnorbdrasagtpalyetiniiene (which optionally can

2-(3",5 -di-tert-bytyl-2'-h nox heny otr

S (o L Certe aenikon. 1oy sxaiplb st Honab astyaasgieL HE ks i sgnsity agd high mole-
1,1,3,3- t&ﬂdraﬁ@gmyddmitbwérﬁhw&—bmwptHilglﬁlmhﬁty @nd Bltrahighdholecular weight poly-
tert butyl - 2' - hydroxyphenyl ) - 5-chl or o- benzotriazole, 2-(3 -tert-butyl-

2' - hydr oxy-5' - net hyl phenyl ) - 5- chloro benzotri azol e,
2- (3" -sec-butyl-5"-tert-butyl-2'-hydroxyphenyl)benzotriazol e,
2- (2" hydr oxy-4'-octyl oxyphenyl ) benzotri azol e,
2-(3,5 -di-tert-anyl-2'"-hydroxyphenyl)benzotri azol e,
2-(3",5" -bis-(a, a-di net hyl benzyl)-2"'-hydroxyphenyl ) benzotri azol e,
2-(3' -tert-butyl-2'-hydroxy
5'-(2- octyloxycarbonylethyl)phenyl) 5-chl oro- benzotri azol e,
2 (3 -tert- butyI (2 (2et hyl hexyl oxy) - car bonyl et hyl ] - 2" - hydr oxyphenyl ) - 5-

o L, o




2.3. Esters of substituted and unsubstituted benzoic acids, as for_exanple
4-tertbutyl -phenyl salicylate, phenyl salicylate, octylphenyl salﬂﬁwﬂhgaﬂ
di benzoyl resorcinol, bis(4-tert-butylbenzoyl) resorcinol, benzoyl
resorcinol, 2,4-di-tert-butyl phenyl 3,5-dji-tert-butyl-4-hydroxybenzoate,
hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl

3,5-di-tert-butyl -4-hydroxybenzoate, 2-nethyl-4,6-di-tert-butyl phenyl
3,5-di-tert-butyl -4-hydroxybenzoate. 2.4. Ac IrlLates) for exanple ethyl

a- cyano- (&hylereli(gREEW V), anexiurh saemesity bolgethytene-(MDRE); tbvplensityapolyéthylene

o G TR AP BB BL oA 0R), (VLDPE) and (ULDPE)

a- cyano- [ 3- met hyl - p- met hoxy- ci nnamat e, et hyl

a- car bong = D- et hoxyci nnamat e _and .. I .

N (11 - car BOMHIE B PERRRIR AT Mord8fites, sxemliepa the:piscesing peraaranth ieids.
f or exanpladlynpatyethylenemphe pelypdpylene, can be prepared by different, and especially by the
2,2'-thio@ﬁis-é4-é% %.S,S-tetranethylbutyl)phenol , such as the 1:1 or 1:2
conpl ex, WIOHNGMENPASUt additional |igands such as n-butyl ani ne,

tri et hanol am ne or N-cycl ohexyl di et hanol am ne, ni ckel

di butyl di t hi.ocarbamate, nickel ;salts of the nonoal kyl esters, e.g. the
methyl or Byl eHERLRONBEISRRY (asRply Uadesihigruniessie s ehs sV alke Sembrrptirel: d,
ni ckel conpl exes of ketoxines, e.g. of 2-hydroxy-4-nethyl phenyl
undecyl ket oxi nme i ckel conplexes.of 1-phenyl]-4-1auroyl-5-hydroxXypyrazol e,
W ot et Chour CaAAHG PONERTFREA RIS 3 EReNa dhai ag A RRNSOn Dh aLbrS g
exanpl e bi s(2, 2orfe Metabbf GroRpS Wb, 40P Viteor Wyl of sebRedddic Table. These metals usually
B: SE i g g g Ee:)@g&g lﬂg,?ndi(la 3?&%%&%;5&&8&5@ oxides, halides, alcoholates, esters,
bi s(1-octyl oXy-gnérsSafiriedl ARPBL élh(érg&‘ DS ! thRAE BE Rither n- or o-coordinated.
bis(1, 2, 2,6, 6-pent anet hyl - 4-pi peri dyl)

n-butyl - 3, 5- di - These-mefal, complayes HRY beriz jentie frimeor fixed anowsiiaiesetypically on
L (2-hydr oxyet hydqaeamdyrishunt LABRIS Marfuriif) ot RieP BRulS: Siicbn diidd. Trigse
acid, linear or cyclic condensates of o .

N, N' - bi s(2, 2, 6, Gatalysts anast b isolublsi greinselyh!y e tharpelipedsationanedivmaride catalysts
4-tert-octyl am Q- i p ; I'd A i :

(rio(2, 2.6 61 e arartyl SyarRebes iyl itaion of ytper actiators may be uses,
tetrakis(2, 2, 6, gpicaliyanetahglkyla. peiebhydiiges.-metal akyl helidem mataltaliad axides pr aetal
1,1 -(1, 2- et hanggi DI S r (] i indi
4. benzoyl -2, 2. GQg{I%{)le&t‘-reg, n%'ﬁ miﬁlso g%?lgié;l‘]ée}’ﬁéﬂ?{ oP hRAp&FA,NREAd/or lila of the Periodic
4- st earyl oxy- 2, Patgde.cthe aqw_gmmyl@@rmq@iﬂ@q conveniently with further ester, 9ther, amine
bi (1,2, 2, 6, 6- pELKNEHBY hRIBE! TEe) catalfist RipbishisZarb Al Rred Prifhs, REAHY!

benzyl ) mal onate, 7 _ ] i
3-n-octyl - 7, 7, 90 Indienanéiegler (Nattah- TNZ {PaSent) o metaliogeren g Binplelisifagatalysts
bi s(1-octyl oxy-g&s%;)ﬁ, 6-t etranet hyl pi peri dyl ) sebacat e,

bi s(1-octyl oxy-2, 2,6, 6-tetranet hyl pi peridyl)succinate, |linear or cyclic
cvndensat es of

NN -bis-$2 g/%g&gégff Hel GERFhER! méntRhBE uh ey *))?ﬂdg %g%ﬁr?gbé' :ﬁ&ﬁﬁ’é@gi ﬁ&&&%ﬁiyjlerbe with

4- mor phol i'n l'oro-1, 3,5-triazi ne, ensate o

2002 - 49 polyipplyitylens, cealypsprylenco with | palyaiiene (for exeaplea fE(MYPEI FEYHRPE) and
)-1, 3, 5-t kb Azl = MV@' é;ghﬂﬂg' e condensat e of
2-chl or o@‘@ﬁg?&ﬁﬂﬁre&b%ﬁ%% no- fﬁg%@gé{% pe taﬁ%its yl p?%gri dyl)-1,3,5-triaz
i ne and 1, 2-bi s-(3-am nopropyl am no) et hane,

8-acetyl - 3- 5 7 md i i q,gﬁ,g - io
ne, 3- dodg'cgw %EI e,r% oizsmg)n 1:8 ‘e"tgﬁ@gnﬁywéﬁ'f’ %i@g??é yléﬁéf@lo %?jtnr% - dﬁg)rqé?érg
3- dodecy| fot -example2 ebylenpiormpianengapolymsrpelnedy 19w gensity geliethylepe dLbRBE) and

m xture of . 4- I S 3 tNyhpi
mxtu densé‘t"‘f*%”%géﬁo B WY iow? Béhshy SSAPINERE TEDRES RobfbR BT 116h&! RBOHHeRS
N, N' - bi s(@ropylénéisobutymet ¢opolymens,pethyldpé/buiek-gnetdopblymeds, sethylenefhexene copo-

4- cycl ohe 1 Q- -di chl - -t rl agl J

1. 2 bi o DM g nel K Blene oBaliels, RiyRheri i BRAAL, BEEHG oo
wel | as 4edpoiynhersi noopyléndb@adiene anepdiymeispeisplitplen¢/Sagrareg . cogolymers,  ethy-

[ 136504-96-6]); N-(2,2,6,6-tetranethyl -4-piperidyl)-n-dodecyl succinimd,

N (1, 2, 2, 6, 6-pent anet hyl - 4- pi peri dyl ) - n-dodecyl succi ni m d,

2-undecyl 7,7,9, 9-tetranet hyl - 1- oxa- 3, 8-di aza- 4- oxo- spi ro[ 4, 5] decane, a
reacti on product of

7,7,9,9tetranet hyl - 2-cycl oundecyl - 1- oxa- 3, 8-di aza- 4- oxospiro [ 4, 5] decane
and epi chl orohydrin,

1, 1bi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl oxycar bonyl ) - 2- (4- net hoxyphenyl ) et h



Tris(2,4-di-tart-butyl phenyl) phosphate (Irgafosnil68, C ba- Cei gy g

tris(nonyl phenyl) phosphat e, 0 3J UL 2002 -51 (CH3)3C ~

33JUL 2002

(CH3)3C C(CH3)3 O H3G-CH P-F P-O-CH2CH2 N O ~ O (CH3)3C / 1 C(CHS )3

C(CH3)s (CH3)3C 3 C(CH3)3 (CH3)3C / ~O C P- O CH2CH( C4H9) CH2CH3 O (CH3) 3C
C(CH3)3 OO (CH3)3C/ ~ OP\ ~P-O/ ~ G&HB)a O O C(CH3)3 (CH3)3C C(CH3) 3
(CH3)3COOHIC/ ~0O- P~P- O/ ~CH3 OO C(CH3)3 (CH3)3C 03 J UL

2002 -52 O 0O0) Hs~-Cie OGP \P-OCeHa~ ~OO (G i Hs H3CCCH3

lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
tate copolymers and their copolymers with carbon monoxide or ethylene/acrylic acid copo-
lymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and a
diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such
copolymers with one another and with polymers mentioned in 1) above, for example
polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alter-
nating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with other
polymers, for example polyamides.

4. Hydrocarbon resins (for example Cs-Cg) including hydrogenated modifications thereof
(e.g. tackifiers) and mixtures of polyalkylenes and starch.

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

6. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, for example

styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/butadiene/alkyl
acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhydride, styrene/acryloni-
trile/methyl acrylate; mixtures of high impact strength of styrene copolymers and another
polymer, for example a polyacrylate, a diene polymer or an ethylene/propylene/diene terpo-
lymer; and block copolymers of styrene such as styrene/butadiene/styrene, styrene/iso-

prene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propylene/ styrene.

7. Graft copolymers of styrene or o-methylstyrene, for example styrene on polybutadiene,
styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers; styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry-
lonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry-
lates 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.



O P-OCH2CH3 H3C H CSC CH3 _3 CH3 2 5. Hydroxyl am nes, for exanple, .
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne) 03 JUL 200.
N, N- di oct yl hydroxyl am ne, N, N-di | auryl hydr oxyl am ne,

N, N-di t et radecyl hydr oxyl am ne, N, Ndi hexadecyl hydr oxyl am ne,

N, N- di oct adecyl hydr oxyl ani ne, N- hexadec§5|4 "N- oct adecyl hydr oxyl ani ne,

N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne deri ved

from hydrogenated tall ow am ne. 6. N trones, for exanple,

N-benzyl -gal phRgeRebNtaintd b@ﬁﬂersl\b&h@é' p@*ﬁf@oﬁi@hb)/bhl&'lﬁaﬁ&ﬁﬂjbbers chlorinated
N-octyl - alpha hept I-nltrone | aury ha- undecyl -nitro

N-t et r ad&E|2rg F?Wern‘?ft'FM‘GW@RWG@Sy(ha|8P¥)tM'atU}5’8ﬁ't aideginateg or stlio-
N- oct adeploriabied dwwafé%b AyrhERNG: et%ﬁé%ﬂé%b@nh%@ é}ﬁﬂ&ﬁéﬂe@ﬁ{ém&bwcﬁw

N- ocat adecyl - al pha pent adecy nitrone hept adecyl - al pha
t adecy! - MOMCrRAd RPRRIMARIE C PRPediall anthenergcely alﬁgen- BPrRINMGL waweccarepww fierom

N, N-di al ‘%‘»’(EW@'WWIW%HI%H@@rdg)&@ﬂaﬁ&e?i@‘dﬁmlﬁggﬁcgg}ﬁﬂflhérlldep f}mn ﬁ‘denlé fluoride,

Thi o~nerai sts, for exa hi odi ohate or x

t hi odi pr @i %ﬁb@%cowlym@rﬁdner@@f §@V@mglevlschlqrme/\@wﬁweecl@gﬂ@e SWM chloride/vinyl
(i-thi odigecf) GrvifyiREhelcnibRle/AifTRL A Bdpolymitiy! . stearyl, myristyl or
tridecyl esters, nercaptobenzimdazole or the zinc salt of

2- nercaptoben2|n1dazole zi nc di butyl dithiocarbanate, dioctadecyl

di sul fideg pglgﬁﬂ%?sr MérWe'dtfmmgx? Uﬁ%ﬂt@l@%@%&y b B@M@é?'{i@?b&rﬁ}cﬂ asg?%lyacry-

Pol yam de sta Isers, for copper sa ts In co nation w
i odi des datdé candpﬂmbmelhacwlatesowpplynmﬂwl amethsayiatesp polyasglaeridesrand podeeryldd).

Basi c co-st abl | i Sers r..e | e, | am ne, pol yvinyl pyrrolidone,

di cyandi dflendmpagt rHP?'{}?QOWﬂ}%ﬁ@VNE?CéY'a@?ea derivatives) hydrazine derivatives,
am nes, polyam des, polyurethanes, alkali 0 3J UL 2002 -53 netal salts
and al kal | ne.earth salts of higher fatt ids f exa cal ci um

o ear at o101 GRpcbinerF of e AlirEeR meniBreh under it Mhe oM Snep AT
ri ci nol eahtedanongnoérastor wxamplendnddretriled iutadiene mpogmwre,cémylahlmlm’alkyl adeylate
pyr ocat echagl at e. C t for in api bst ances
Cleh as tRpRamerse R ERO G e o Hepie B og PSS EEhE LR AR SRR
phosphat denitricd abyh@atthaciats/blthdiens tapolypees er abl y, al kaline earth netal s;
or gani ¢ conpounds such as nono- or polycarboxylic acids and the salts
thereof, e.g. 4-tert-butyl benzoic acid, adipic acid, diphenylacetic acid,
sodi um sudgci mymemrdandd fvombensatadied ak:ﬁhxalsmﬂd:ammzpmmﬂ@as;ﬂdenmiwiesrdr ace-
copol yrer,s, (,Lono Fillers and relnforC|n aae

cal ci um 33'Fbtbﬁr§t°gE {ogqu?ﬁ‘g {ee ROV Alcqhol, Ralyviny! §‘§§ Cg rygggesqrgﬁe rﬁ%h/vgyl

kaol Ihnt 'BehaoatoApolwing u’gélfaiflte puquayl muyrdb$oalamyl mhmam;adna:l)olywylgme![alnhae;kas
graphite, Qur .an r natural products,
synt het i o e\}'fpasgg%co oéymasHtg&w H\Sﬁ‘ e‘? he%%’é&% e, plasticisers,

| ubricants, enulsifiers, pignents, theol ogy additives, catalysts,

fI@w—controI nt,s i cal i h , an

agent s arlf %‘r%aavaaresp%@f&fz%i% ERGR oS UGB 92 RS RRL oy bbiyefli ¢
t hose di slerheos)ede Jpolyprépylehe3XelH 2pptlyiBersith8®df ®ith bisglyBidybethers, 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- a3t @oha’cétalsy};mﬂlreasldo#yﬁxmnelﬂwlme tariduthple paiyoxf/methylebes nehich contain

3 3 b s(anetn Brigd;as,al GricrRRlet, bORIGHR TEORRET VL RRFAHRSHK Aofifananes,

5, 7- di - t excryldtes yk MBS 4- et hoxyphenyl ) benzof ur an- 2- one,
(4-acet oxy- 3, 5-di net hyl phenyl )-5, 7-di -tert-butyl - benzof uran- 2- one,
(3, 5-di net hyl - 4- pi val oyl oxyphenyl)-5, 7-di -tert-butyl benzof uran- 2- one,
(3, 4-diret hglypﬂmmdn)a dxidésdindtseifidebuand mibauresfaf palypBenylene oxides with styrene
(2, 3-di r@% I phenK, %} , 7-di -tert-butyl - benzof uran-2-one. The conventi onal
dditived B RGPRYBINISF- enpl oyed in anpbunts of 0.1-10 % by wei ght, for
a

3
3
3-
3-
a
exanple 0.2-5 % by wei ght, based on the material to be stabilized.



Costabilizers optionally to be added to the stabilizer m xture of th@ JuL 2002
I nvention are preferably further |ight stabilizers, for instance tho é o¥

t he 2-hydroxyphenyl - benztri azol e, 0 3J UL 2002 -54

2- hydr oxyphenyl -tri azi ne, benzophenone or oxal anilide classes, e.g. as
described in EP-A453396, EP- A-434608, WS5A-5298067, WD 94/ 18278,

GB- A- 2297091 and WD 96/ 28431, and/or further hindered am nes derived from
2,2,6,6-tetraal kyl pi peridine containing at |east one group of the formula

G CH2 CHis: Np&iyeithaRbB defvah ' FRQ | il .
hydr ogen; exaérsypl es of tet r%&;:h%m %Idgg?@g?ne déé??élgt@ﬁ%%’ pvc#’e%%‘?ﬁgﬁ db bﬁgagél as
cost abi | i€P8$ OMviNe 1Pngi hansk ard afiphatie or AremetioRoOlisecYsingtas ¢ thepolkenses Bell as
pages 3 prekllscreletéyts @) to f). These sections of this EP-A are regarded
as part of the present description. Especially preferred as costabilizers
are 2-hydroxyphenyl - benztri azol es and/or 2 hydroxyphenyl -triazines. The

exanpl es ¢gel b A Vent | : | 4; ; ; S,
U he enamp Hatidde R dpolyamads (i ] Ror tighiies s icRoie BRAP! FER)
are by wemipacarhoxyliosacids o teg corrrepaniding, lactems fosiepamatepalyameide ide polyamide 6,

t t Byt /6 : A . . ,
the Tol | apantia I8 GR0%As 6h2 ik 12112 TR T5 (BHARKAR 15, arbfhelil BofaRiRs®
vei ght bptarigiumbomx m-tyeng  slieanioe fand xadipisol acldidi peipamigesi npreparedi from
li quid; 'ﬁbi?amé'iﬁ@%h&ﬂarﬂf?a‘erﬁno%?ﬁrﬂﬂﬂf‘d ofAnd t%?%?h‘ﬂ?aﬁig%%b gﬁb Gth i@h?Bﬁyéla-N'VR
nucl ear nmagnetiC resonance (0 , I T not otherw se I ndicated). anples 1
to 5 desétanes asimodifierptor gxamplegiole2ded, drimetbyibexaraethyens tareplithalemideuoreolyf

1 Co- nyal sehaengylechnlhiaditRand Ao s Riciymert bOHY Abldibioned polyames .,

OH H3C- Mwith polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides
condensed during processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins
and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids
or the corresponding lactones, for example polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates, as
well as block copolyether esters derived from hydroxyl-terminated polyethers; and also poly-
esters modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.

20. Polysulfones, polyether sulfones and polyether ketones.

21. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-

sins and melamine/formaldehyde resins.

22. Drying and non-drying alkyd resins.



CH3 A) Preparation of 2-(2-nitro-2-nethyl-propylam no)-ethanol. To @3 JuL 2002
solution of 450 g (7.40 noles) of ethanolamne in 1000 m of isopropanol,
607.8 g (6.55 noles) of 2-nitropropane and 100 m of water are added. The
solution is stirred at roomtenperature _and 225.4 g (7.5 noles) of

par af or mal dehyde and 7 m of 20 %aqued&g “sol ution of sodi um hydroxide (%
w v) are added, under stirring and nmaintainintg the tenperature at room
tenperature for 16 hours. The mixture is then heated to 50C bei ng nitrogen
bubbled into the mxture to elimnate the formal dehyde in excess. The

m xture iyg t r the reaction, .wthout any isolation of the
product. 28) PR oibentreb58 daritt 5oL PRt o Safh Pl i iererursing
m xt ur e sicadiixgicnadds with palybfdricracbhofst andaving wompoands as drakSlhkihgoageXits, Raaey
arae added. ,The autoclave is.closed, and rged with nitrogen. Hydrogen is
t hen add%gsod}ﬂqqe%t-cg%galrﬁp%ggo&plgatbqnsgaerﬁgp@Hoﬁ-ﬁgmmaibﬂwe i s then naintained
under a pressure of 50 bars of hydrogen, at room tenperature and under
stirring,,f 8 hours and then heat to 50 t the sa pressure. The
cat i yor 26 YREMEHE AEPla T VR omheiulin setieteh T REMS Shad Jonsd
under vadatesyjuréthahe derylatds arpolyebier aeglafds.p. 100 - 105C/ 13.3 nbar). N MR

analysis ('H) conforns with the expected structure. C) To 180 g (1.36
nol es) of 2-(2-am no-2-nethyl -propyl am no) -et hanol in 1204 m of acetone,

244.2 g (@B. Mikyaioksing, poliyested rediny andacylattdedins Thussinketd it melafmed aBidsQuifda
under stirring and a solution of 3%7, %8. 18 nol esy) of sodi um hydroxide in
327 ml of CXIR SHOCYANAURR RPURIURLPS H@"qﬁy BAPRAPERUVIPENS the mixture

mai ntained at 0 - 5C during the addition. 0 3J U1 Z002 -56 The m xture

is then irred a - 5C for further 2 hours and at rogmte rature for
15 hour s 26mironnibed eRediandh seruts iom ABnals FEHouBhte MeteSHIeTe ok Ripmale
m Xt ure iglycldyPgorapdundede.boprobiuicts o€ tigly cligListhers 101 disphsholrA ahé bispRénd! iF, inpickd
and the residue. is washed with ﬁcetone. The filtrate and acetong} of v@shi ng
are col | &% 8EPSéWH‘99v‘5'§bP'aﬁ‘8'a‘a[¥n deqeys (BPoRPYANAES O amifies, (W g, yviingut
t hen di stactél@@dtgsyvi ng a white oil product (b.p. 115C/ 2.66 nbar) that after
sone time gives a solid product (mp. 91-93C). NMR analysis (300 MWz,
CDCI 3, 8 ppm: 3.78 (t, 2H); 3.55 (t, 2H); 3.25 (s, 2H); 1.35 (s, 6H); 1.18
(1 3 : ggH)F- 2551l N%J%%cgpgalsgsﬁbﬁ as f@ll%%&e;hﬂﬁér,@legtig%na&h%r}idﬂllg rricgiiﬁb?i %mc!)‘ibg'ousf

: ound: C = . 0 =10. = : anple 2. Preparation o
T 2- nya B0y 1thers0h, BT rarplen Caloss, PortElss, £5IviosE aresieartetia sellipse
N- CH2  CHBufyrhteB Cor-theCBiluldseaethels bud a8fmdtRQl geliLfdse; aBl wsl) aéfrosins and their
1- (2- hydr ox‘%/et hgl )-3,3,5,5-tetranet hyl - pi perazin-2-one in 300 m of
tent - amyl9C4Y&NAS | 24.3 g (0.78 nol es) of paraf or mal dehyde are added. The
m xture is then heated to 80C and 35.8 g (0.78 noles) of formc acid

it ar ef €81 nBIFAHR o e ABGTeReRUBREY GRNPIRS eV TS Lt oEBa S /E DM 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.

The invention therefore also provides compositions comprising

A) an organic material which is sensitive to oxidative, thermal and/or actinic
degradation, and

B) at least one compound of the formula I, and provides for the use of compounds

of the formula I for stabilizing organic material against oxidative, thermal or actinic
degradation.

Effects of degradation inter alia may be discoloration, molecular breakdown or buildup.



250 m of toluene and 100 M of water are added. The m xture is then 03 JUL 2002
stirred and 33 g (0.825 nol es) of sodi um hydroxi de dissolved in 60 n 'f]

wat er are added slowy. 0 3 J UL 2002 -57 The organic phase is then
separated, washed with water, dried over_anhydrous sodiumsulfate, filtered
and evaporated under vacuum (60C/ 10 nbad]: A white solid is obtai ned mp.
77-80C. NMR analysis (300 Mz, CDC13, 8 ppm: 3.69 (t, 2H); 3.45 (t, 2H);
3.09 (s, 2H); 2.17 (s, 3H); 1.25 (s, 6H), 1.02 (s, 6H). Elenental analysis:

Cal cul at ElﬁiJsCtheGlﬂwéﬁlo%hkéWlsé@n{’D?aé’& d\¥nethdd&f skdiiagGrgdhlc Matdhal bhaiddt 33 %
N: 13.04 Pre arat ion

1- ( 2- hyd%s&%p %%tzveﬁnﬁ ast'rt"épfe&#é@\WPw,!ﬂtwewa@hﬁozwaﬁ@s ppRiVIng9r ARG et

CH CH3 ~e&¥l diednfgdandbf fReadi@hias | Rthfmaterial. _
1-(2-Ni tro-2-nethyl - propyl am no) - propan-2-ol . Follow ng the procedure

described in Exanple 1A, 526.3 g (6.66 noles) of 1-am no-2propanol 95 % are

reacted f paria@fdr |ﬁte9esft‘i3s;tﬂé u§E|o?§6m95ur?ds'8fTtﬁ%?rﬁ@lﬂ'?%s%@abrﬁ’z@@inwl 79 (6.05
nol es) of paraformal dehyde in of isopropanol, to give the product

t hat hasSysehatic @sganiq W'Yméfsnﬁﬁﬁwaélqufﬁ@ﬁlasﬁﬁ9°|V'§‘6T5a?r'6ﬁo'fr@'q‘qunﬁwgnext
react i OngorfiosiicRRAR #irh ftnig én&&%%?d&tn@gd@ﬁd‘%'r%ﬁ@?bﬁpﬁmrHQt)enQIrOpa“ 2-ol .

Fol | ow ng the procedure descri bed I n Exanpl e he previous mxture is
hydrogenated by using. 100 g of NI Raney as a catalyst. A white oil is

obt ai ”EdTKub@rg%é'rﬁéiQrgIéﬁ) @e PRAdoted N‘e'\ﬂraer:?dyhé(tﬁl'a‘? s(enﬁyrﬁt?é?fc%r”ﬁre’(ér&ﬁ]{t he

expected structure. O | owi ng rocedure described in 'C, 250

g (1.71 $isthedip ogganic W@teﬂﬁisnBEQ'CH@f ﬁ&ﬁf?f PBeR IsAiNaRdp syrtbptimorpapic Rﬂ')é“$r§@ét ed

W' th 306miustes 8 Uch PAyiRers Hspebiafly MeRhBpIASHE polymers such as polyolefins, especially
polyethylene and polypropylene (PP), and coating compositions. Of special importance are
also polycarbonates and blends thereof, such as a blend of polycarbonate and a second
polymer selected from the group consisting of the polyesters, styrenic copolymers, rubbers
and vinyl chloride polymers or copolymers; further examples are the polymers listed above
under items 19 and 28. The second polymer in the polycarbonate blend is preferably
selected from the group consisting acrylonitrile-butadiene-stryene (ABS resin), acrylonitrile-
styrene-acrylate (ASA resin), acrylonitrile-EPDM-styrene (AES resin), styrene-acrylonitrile
(SAN resin), poly(ethylene terephthalate), poly(butylene terephthalate), methyl methacrylate-
butadiene-styrene (MBS resin), acrylic rubber, nitrile rubber, polybutadiene, polyisoprene,
poly(vinyl chloride) and ABS resin; and poly(vinyl chloride) and ASA resin; preferably ABS
resin.

In general the compounds of the formula | are added to the material to be
stabilized in amounts of from 0.1 to 10 %, preferably from 0.01 to 5 %, in particular
from 0.01 to 2 % (based on the material to be stabilized). Particular preference is
given to the use of the novel compounds in amounts of from 0.05 to 1.5 %,
especially from 0.1 to 0.5 %.

Incorporation into the materials can be effected, for example, by mixing in or
applying the compounds of the formula | and, if desired, further additives by the
methods which are customary in the art. Where polymers are involved, especially
synthetic polymers, incorporation can take place prior to or during the shaping
operation, or by applying the dissolved or dispersed compound to the polymer,



0 3J UL 2002 -58 1509 ml of acetone in the presence of 410.4 ¢ (18151? 0
nol es) of sodium hydroxide in 410 mM of water. A vyellowsh oil is o We@
b.p. 137-140C/ 1.1 nbar. NMR analysis {300 Mz, CDC13, 8 ppm: 3.89 (m 1
H; 3.33 =3.16 (m 4H); 1.23 (s, 6H); 1.06 (s, 6H). Elenental ana-sis:
Calculated: C=61.65 % H = 10.35 % N38-13.07 f Found: C = 61.58 % H =
10.36 % N = 13.02 HaC CHs HBCG-N N-CH2 CH-CH3 ~ OH H3C- | '-O CH3 Exanpl e
4: Preparation of

1-(2- hydrmw&rmmh) s@oségge& esap&aﬁmtthyeonpémernaﬁé 2 emastgﬁabww ng the
procedure described in (0

1- (2- hdrdkwwlﬁ@besebw%@? bﬁﬁf@@shyﬂfuahwe?%ﬂbﬂttmtobn@owtmabeed with 31.5
g (1.05 rehiplingd méaérﬁfdml ﬁ@ﬁ H5meRdis 48 add thelm-béker mc acid
in 150 m of tnarr?/ al cohol ! ¥ 9 te 0|S Fs obt ai neﬂhﬁﬁagﬁgréﬁgdo 27

nbar . erﬂ&hmwlm?rmom&the@wgoonglqgmnome@@rprwr to qmgs'lwlug l&e 3.03 (m
4H) ; 2 18(hg% %l;p 1.20 (t, 3H);
1.03 (s, 3E) " the%o%olg@d ofthb forhufedribe abded ds ffs drbisett) 1 20 (1, %: H
= 10. 60 %ncaw&atmfczm (Fas @xample in veaes@ilgwr polymees)sin the case-ofigidit®nExanpl e 5:
Pr epar at i

1 (2 hycrsgs Qoruring the pelymerizaton. h ogmpoynde of the formula | can slsaa

, B, 03
J Ul 20GB3 amguisiat ofHie chidih length-of theHpolyirers (Qimﬁnmmmmm—ls

The compounds of the formula | can also be added in the form of a masterbatch
containing said compound in a concentration, for example, of from 2.5 to 25 % by
weight to the polymers that are to be stabilized.

The compounds of the formula | can judiciously be incorporated by the following
methods:

as emulsion or dispersion (e.g. to latices or emulsion polymers),

as a dry mixture during the mixing in of additional components

or polymer mixtures,

- by direct introduction into the processing apparatus (e.g. extruders, internal
mixers, etc),

- as solution or melt.

Novel polymer compositions can be employed in various forms and/or processed
to give various products, for example as (to give) films, fibres, tapes, moulding
compositions, profiles, or as binders for coating materials, adhesives or putties.

Other materials to be stabilized with the novel compositions are recording materials. By such
materials are meant, for example, those described in Research Disclosure 1990, 31429
(pages 474-480), or in GB-A-2319523 or DE-A-19750806, page 22, line 15, until page 105,
line 32, for photographic reproduction and other reprographic techniques.

Of special importance is the stabilization of non-silver reprographic materials, for
example, those for pressure-sensitive copying systems, microcapsule photocopier

systems, heat-sensitive copier systems and ink-jet printing.



Fol l owi ng the procedure described in Exanple 1 C, 80 g (0.5 noles) of

2- (2-am no- 2- net hyl propyl am no) - 2- net hyl - propan- 1-of are reacted w @EJﬂbz@Z
(0.75 noles) of chloroformand 444 m of acetone in the presence of 114 g
(2.85 nol es) of sodiumhydroxide in 114 m of water. A white oil is
obtained b.p. 144-146C/ 2.7 nbar. NVR andi9+is {300 Mz, CDCl13, 8 ppm: 3.58
(s, 2H); 3.08 (s) 2H); 1.20 (s, 6H); 1.16 (s, 6H); 1.02 (s, 6H). El enental
anal ysis: Calculated: C=63.12 %; H= 10.60 %; N = 12.27 Found: C =
63.04 % H = 10.54 %; N = 12.23 Exanple 6: Prepration of
3-12-{3,3,5,5-tetranet hyl - 2- oxo- pi perazi n-1-yl ) - et hoxy] - propyl am ne H3C H ~
- CH2- CH2 ThearveOieromding Nz ripls (eatiHe ab wexpeetediydiighoquadify, especially in terms of

3-[2-(3, < rafnet hyl - 2- oxo- pi perazi n-1-yl)-ethoxy]-propionitrile. 200
g (0.1 rrgtrég ﬁ%rﬁgga-b?‘yhydr oxyet hyl)-3, 3,5, 5-tetranet hyl - pi perazi n-2-one are
suspended in 200 g (3.78 notes) of acrylonitrile. The mxture is cooled to

5C and 5 0 ' i Hn r Oxi VAR are added,
e ng. t haleafBvettepchuiifersias hatd bl OHIH R KNGHERR LR dothhigh .27 1
2002 - 60 cpiespandsde the wilityadhey consisidf atbage,dof exandplé paper. or@lBtiatilngfon which

gl aci a1 - She indté BaAdHih e G0N <BTBe BN UF MENLPES! HRieME, SRR Sasieoptinte
%?Fgr git lesduitalnid eor;paftem%engs)ﬂ,zn tr:meag)e. of}ihetqg@ir\gz,ugat&siafjﬁog e:keg?pid stiverinafidex
312 (5, SrirBons SPgHL e RIS RS 2 o8 U TR bbb et Te R bRy fr ety e
'?Ihz soIr \elgcbrihtin@?zﬁs arcoéto:gmmmueloramkﬂchymr@@amammtonlm s:a'mbilafc;rﬁlg. b?ir Ist ieped
and {no. oafty sReL e lkeblne B0 EHoRTeT B MR BLTAB B R By bR | et cue
iCSDC?i?,St iblfu:ezrliogs ai?rrruj;aaecvuﬂ)ta? @basdaing héSBtDre_hbG@‘l:(éanonrrﬂwink.l\‘BuwaRle r(161@(']all\ﬂ_:nzEL -
D1, il AR B e Bl 5 ot o Fh gy bbb Toni o
3, 3, 5, 5- twichaiseedaried a$ fart okthegmeseny desaiptiomy) - et hyl | - pi perazi n-2 one H3C,
CHs

The recording material can also be transparent, for example in the case of projection films.

The compound or compounds of the formula | can be incorprated into the material even in
the course of manufacture; in papermaking, for example, by addition to the pulp. Another
method of use is the spraying of the material with an aqueous solution of compound(s) of the
formula 1, or the addition thereof to the coating.

Coatings for transparent recording materials for projection must not contain any light-
scattering particles such as pigments or fillers.

The colour-binding coatings can contain further additives, for example antioxidants, light
stabilizers (including UV absorbers or hindered amine light stabilizers which are not included
among the novel compounds of formula 1), viscosity improvers, brighteners, biocides and/or
antistats.

The coating is usually prepared as follows:

The water-soluble components, for example the binder, are dissolved in water and mixed.
The solid components, for example fillers and other additives as already described, are
dispersed in this aqueous medium. Dispersion is advantageously brought about with the aid

of equipment such as ultrasonic devices, turbine agitators, homogenizers, colloid mills, bead



H- -CH2CH2 O CH2 CH-CH2 H3C CH3 O 100.1 g (0.5 nol es) of

1- (2- hydroxyethyl)-3, 3,5, 5-tetranet hyl - pi perazi n-2-one are added t@}%ﬁﬁﬂm
(2.55 noles) of epichlorhydrin. The m xture is then stirred at roo
tenperature and 20 g (59 mmol es) of tetrabutyl ammoni um hydrogen sul fate are
added. After stirring at roomtenperatwd® for 1 hour, a solution of 40 g
(0.1 nole) of sodiumhydroxide in 80 m of water is added slowy, being the
tenperature nmaintained at roomtenperature. The m xture is then stirred for

12 hours & ' . : ) ] e.J d
w th- 300 =gl BlonpRblstetss dipaRR NRTPEEhAIA ool By W TnpSREE”. o)
aqueous shitwcformulg ¢ jsethair edse of ingergotation intg the eaihase i s washed once with
100 m of an aqueous solution 10 % of NaOH (%ww and twice with 100 m of

wat er. The organic phase is then dried over anhydrous sodi um sul fate,
filtered Asderticnedr the edveélnesardingrmgta s 2dvarisebrpad Tield obube.ranphunds of theen

1L & B g Mg 02

H); 2. 47 added 1o He;papettd qretectttp;mitrogficdpsulatdd) dyebpranuisersGagairse fight adri totheof

e ok SRR R ptes B Tel BARRG ie RS AR b 6 R e ocedur o

described in Exanple 7, 80 g (0.37 noles) of

116°g {1 RGP EL P s ARREERh Moo e s G Bidhe Sl 4

t et r abut ydesonited, inertafidyiodb8. Bat. Nat 44 1696614648892 4852200458650 45365463;

N R a4 aRE i aodhebl; B e JPEE 0D kp A ED-RIpREET,,

(m 1 H);ERAS70e%; APA1237D25 AandrEP-A-260122. 1 2l tissse3yistents 6 cOmposhds of the2

150 bi s (SRYR) Garps rfdiRts T BBlaccepiing layer: Aitermpivgiy, the spmeoungispting, |
2002 formula | can be added to the donor layer for protecting the colour formers against light.

The compounds of the formuia | can also be employed in recording materials which are
based on the principle of photopolymerization, photosoftening or the rupture of
microcapsules, or when heat-sensitive or photosensitive diazonium salts, leuco dyes with

oxidizing agent or colour lactones with Lewis acids are used.

Heat-sensitive recording material exploits the colour-imparting reaction between a colourless
or weakly coloured base dye and an organic or inorganic colour developer, the recorded

! image being produced by heat-induced contact of the two materials. This type of heat-
sensitive recording material is very widespread, not only as the recording medium for faxes,
computers, etc., but also in many other fields, for example in label printing.

The heat-sensitive recording material according to the present invention is composed of a
base, a heat-sensitive colour-forming recording layer on this base, and, optionally, a
protective layer on the heat-sensitive, colour-forming recording layer. The heat-sensitive,
colour-forming recording layer contains as its principal constituent a colour-imparting
compound and a colour-developing compound, and also a compound of the formula I. If the
said protective layer is present, the compound of the formula { can also be incorporated into

the protective layer.



-62 H3C ° CH3 HO CH2-CH2 ~ -CH2-CH2-COH HsC CH3 O 45.3 g (0.22 nol es) 03fJuL 2002
1- (2- hydroxyethy)-3, 3,5, 5-tetranet hyl - pi perazi n-2-one are dissolved in 450
m of methanol in the presence of 2 M of HCO 37 % (%ww. The solution is
poured into an autoclave and 19.4 g (0.44 noles) of ethylene oxide are
added. The solution is heated to 130C aml mai ntai ned at 130C for 60 hours
under stirring. The solution is then cooled to roomtenperature and the
solvent is evaporated off under vacuum (50C/ 1.3 nbar). A solid product is

ZE; ai gegSMé(az%t]tbegbl_i?ye ge%g@uzd\lm%eﬁ)alsaa{}@g}ﬁ rr°be(13@'? Q@ﬁglg%@%lfzé’ipéq& 3.76 (m
El emental analysis: Calculated: C = 58.99 % H=9.90 % N = 11. 46 Found C
= 58.94 % d of
the. tor mj AN EAARRL Ko s oo BT Ftle AR P tuid IneniEbeRy 2
g (188 nmianssyr peinting @!zd Aotanatky etinting, agd Hrsiss witbtalentostajic Pegragianhic,2- one,
33.6
7 eneit al Sy orcne: fapod ol dpisey g Mipdiagif s T8 8T,
66 82 O/plouter& Qthz gnatgrials meptiofed, ptefgredcelislgiEdOR re@BdiNg MhaRerials &indyes ( 300
t ; 2.20 (t, 2H);
1 50 (m Qr_ﬂé?orﬁf?%a’sfczénrﬂmgpé as 5’%%&!&\?5@%&%}% ?@é@? 79 (t, 3|(_|)' H
Exanpl e 11: Preparation of the conpound of the formula H C CH3 3CH3 CH3HN.
N- CH2 WZOC%S%)OQ’ 158 3ottta ¥'cddn a1t bg_émployed in inks, preferably for ink-jet printing, for

example those as described in U.S. Pat. No. 5,098,477, the disclosure content of which is

) regarded as part of the present description. The invention therefore also provides an ink
comprising at least one compound of the formula | as stabilizer. The ink, especially for ink-jet
printing, contains preferably water. Inks contain the stabilizer of the formula | usually in a
concentration of from 0.01 to 20% by weight, in particular from 0.5 to 10% by weight.

The novel photographic material can be a black and white or a colour photographic material;
colour photographic material is preferred.

Examples of colour photographic materials are colour negative films, colour reversal films,
colour positive films, colour photographic paper, colour reversal photographic paper, colour-
sensitive materials for the dye diffusion transfer process or the silver dye bleach process.

) In general, the compounds of the formula | are contained in the photographic material in an
amount from 10 to 1000 mg/m?, especially from 30 to 500 mg/m?®.

The compounds of the invention can be incorporated in any layer of a silver halide
photographic material, however, they are preferentially incorporated in a chromogenic layer,
more preferentially in a layer containing a yellow coupler. They are preferentially used in a
1% to 200% weight ratio with the coupler, more preferentially 1% to 100%. Compounds of
present invention show a high efficacy as stabilizers for the dye, especially the yellow dye, in
the photographic material.

Yellow couplers which can be used in the novel material are preferably compounds of the

formula A



H~ Cs CH3 03 CH3 Following the procedure described in Exanple 10, 77.36)9 b2107]
(389 mml es) of 1-(2-hydroxyethyl)-3,3,5,5-tetranethyl -pi perazin-2-one are
reacted with 40.6 g (176 mmol es) of dinmethyl sebacate in 250 ml of xylene
and in the presence of 0.2 g of dibutyl tin (I1V) oxide. An oil product is
obtained. NNMR analysis (300 Mz, CDC14%2-b ppm: 4.12 (t, 2H); 3.57 (t,
2H); 3.25 (s, 2H); 2.23 (t, 2H); 1.55 (m 2H); 1.32 (s, 6H); 1.25 (bs, 4H);
1.15 (s) 6H). Elemental analysis: Calculated: C=63.57 % H=9.60 % N =
9.88 Found: C =62.98 % H=9.48 % N = 9.79 Exanple 12: Preparation of

t he conpound of the formula HC CH3 3CH3 CH3H3C- ~

- CH2CH20- CO- (CHz - CO- OCH2CH2 N NNCH3 ~ CHH O C3 CH3 ~3 H3 C Foll owing the
procedure cf;g_s&bué@,d_b@)_mpl e (A, 0 3J UL 2002 -64

in which Ry is alkyl, cycloalkyl, arylamino, anilino, a heterocyclic group or aryl, R; is aryl and
Q is hydrogen or a group which can be eliminated by reaction with the oxidized developer.

The compounds of the present invention can be used in combination with other stabilisers
that can be incorporated in the same layer or in a different layer. Possible stabiliser include
phenolic stabilisers, conventional HALS or UV absorbers of the hydroxyphenyl benztriazole
type or of the hydroxyphenyl triazine class such as described inter alia in GB-A-2319523,
DE-A-19750906; see also items 1.1, 2.1, 2.6, 2.8 of the list following below. Special
preference is given to a combination with a UV absorber corresponding to the formula

wherein R, is an organic residue, e.g. an alkyl group, and the residues R are independently
of each other H or organic substituents; compounds of this class are disclosed in GB-A-
2319523 and DE-A-19750906.

Details of the photographic material to be stabilized according to the invention and
components which can be employed in the novel material are given, inter alia, in GB-A-
2319523, DE-A-19750906, page 23, line 20, until page 105, line 32, and in US-A-5 538 840,
column 25, line 60, to column 106, line 31; these parts of US-A-5 538 840 are incorporated
herein by way of reference. Further important components, especially couplers, are
described in US-5,578,437.



83.2 g (389 nmmol es) of

1- (2- hydroxyet hyl)-3, 3, 4, 5, 5- pent anet hyl - pi per azi n-2-one are react ed(dijih 200
40.6 g (176 mol es) of di nmethyl sebacate in 250 m of xylene and in the
presence of 0.2 g of dibutyl tin (IV) oxide. An oil product is obtained to
reflux for 3 hours, being the possible ré3tdual water distilled off by
azeotropation. The solution is then cooled to roomtenperature and added
with 0.1 g of dibutyl tin (1V) oxide. The m xture is then heated to refl ux
for 24 how sditRit0thd &sn@d rRB ok tHeabimela Buké no@encbﬁpaga&ﬁé @By g1 m nated of .

The m xture is then cooled to roomtenperature and the sol vent (S
evapor at e@ddjtienal comeenait Csmmaprisg %é’r’)“orqﬁ@"\f%ﬁp'@ﬂl@dﬂ%w@ﬁ suahl agedpri n 250

of di chl opURbBARSsARdichsd rMwiti on is washed three times with 100 nl of
wat er. The organic solution is then dried on anhydrous sodi um sul f ate,

filtered and evaporated under vacuum (40C/ 1.3 nbar). An oil product is
obt ai ned. {NayMoRiga¥al ysis (300 Mz, CDCL3, b ppm): 4.12 (t, 2H); 3.51 (t,
2H); 3.057(5, ZA);, 2.17 (t, 2H); 2.14 (s, 3H); 1.50 (m 2H); 1.20 (s, 6H);
1 18 (m 4H); 0.98 (s, 6H) El emrental analysis: Calculated: C =64.61 % H

= 9.83 % ¢N A tafe?d 8 ‘6fo J%}pﬁﬂd‘f‘%ﬂ-hﬁ%ﬁ-ﬁ?@@f@@h? 21t%ﬁ-butyl-4 6-di-

Pr epar ation oun ornul a

N- CH2 mzonwy(mﬂa9le2@eﬂl®@mm4=eth)¢ph¢3@k~2 ©disted-imid-Bn-Hulxinhientl 2eb-di-tegbuy
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of a sol upg@% @, @d@ct?d?cﬁ?%et:nﬁlﬁhﬁlﬁlﬂ,% o, 46€1ﬂd(zjydnlﬁe_ xytpﬂwmd dopler,c\a/}wm-m#]wwvv)

N t 0 e u oper.oxi | S e O\ . ne

ot ar e 1 e RISRB& ol FPayPErOls, MAish FiE Rea Bk i S0 heriag shde, for

tert-but ybxaih;ﬂéhtzls diatomgr4-ghathyighdnol 2 @adiinethyl-6Hi(Btréthpldngdd-1 tw)phenol 2,4-di-

azeotr opat i

ure .i s then cool r re,,apd filtered.
The sol ut My y} 9( g‘f%b&ﬂ‘@ﬂ%‘ ﬂ)pfﬁﬁa S%Té'wgwﬁgldﬁje'gg@y@b%ﬁ1 @/ﬁ PRgn %o@f‘g
sul fite (riktuvestherest. twice with water. The solution is then dried over
anhydrous sodiumsulfate, filtered and evaporated under vacuum (50C/ 1.3
nbar). An oil yellow sh product is obtained. NMR analysis (300 MWz,

CDCL13, 8 prmAkykhibfhefiiphbnbls, S éxarfiple 2 4dioctyliBbnidthylB-ert-tutdghdrml, 2H)dioc-
1.88 (m %I'ﬁ?ni’omlethSy7-6-§nr2th)%|p_pnénol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-

4-nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxy-
phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-
cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-

/ butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4-
hydroxyphenyl) adipate.

1.4. Tocopherols, for example a-tocopherol, B-tocopherol, y-tocopherol, &-tocopherol and

mixtures thereof (Vitamin E).

1,5._Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(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.



1.42 = 0.38 (m 24H). Exanple 14: Preparation of the conpound of th%Z’)JUL 200

formula H C CH3 3H3C CH3HN N- CH2CH2CH2 O (CH2) 4- O CH2CH2CH2 ~

CHH3CCH 3 3 A) Prepration of 1,12-bis(2-nitro-2-mnethyl

propyl ) -4, 9-di oxadodecane- 1, 12-di am ne. Followi ng the procedure descri bed

in Exanple 1 A) 100 g (0, 475 nol es) of 440-di oxadodecane-1, 12-di am ne are

reacted with 92.6 g (0.998 noles) of 2-nitro propane (title 96 %9 and 32.6
g (1.1 noles) of paraformal dehyde in 340 m of isopropanol and in the

presence . AudbaBlthdl BRI AN Bie IR GHALY apvPagidh 2 of

t he pr oduwndthyBhedfs(eparduiyda- e!iﬁylﬁhei@i)blzﬂ-&aeimlmb%[mdlw 6-(a-methylcyclohexyl)-
propyl) -4, 9-di oxadocecane-1, 12-di ami ne. Fol | owi ng the procedure described

in ExanplPbefolp) 2,2 waethylenehis(d-methylh-evclahexynbenal), wRmeyegbis (f-RopyE-me-

presence tRfipthal), ofo, N et (4. 8- heholp0 L | L
t he sol veﬁ% a V?/gl te mmémi)g oebt ai ned t&%Uy% g%g %?s&{] lﬁehg?)'ﬁ oers-@s@\?tmt%lﬂﬂt he

expect ed PhERRIdt Breethg)dangbistintangoutied- ﬁpb'ét&’@bﬁ@l)de%g rnptylenabisiBaepmethylben-

romyl ) - NS heL 2 eI ERRR LB dbenpidrnonyhangl. ot Agmeies)
of chi OrQénHU’E(EBCHHMI’t Bul?%ﬁeﬁolg (5453%2?&%:3(6‘ teﬂ%ﬁﬂfzembfhfgiﬂﬁnﬂ? esﬁﬁﬁcﬁ’s(gf a

of sodi um hqydrom de in wat er .

| ut f 110.
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washed wihdthApRésINe1, 1Té1ﬁ|s§]5 A @\Itﬂ @nghraﬁ)ﬁithMhémﬂsutase a1 9- lﬁé{bltéﬁlbﬁ |-and

evapor at ed under vacuum ( he residue is taken

of dichl dwemf?a'ﬁét*‘é{hehwﬁf%&dmﬁ%ﬂm%w%@? fhdensy giycols bl'ﬁ[3 §fb'%&rtem N
and twi ce;uwmhhﬁﬂompheﬁw)b@t%@gueﬂg@ téﬁluﬂl‘tyl-qfhyﬂfox?mtr(y%%ﬁﬂ)dlc%lépéﬁtﬂdm' c
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(2 300 'l/hg 81 CB@l(% 5- &nf&?rﬁ@l-z Hi'df’&(y Renydblitang,; 2 (M 2 8lhis-(3l5-3RterButdtd- hydro%h(em
) f)propalr;g 2 2- b? -(5- tert -butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane,

1,1,5,56-tetra-(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

1.7. O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4’-dihydroxydi-
benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate,  bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)sulfide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. _Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy-
droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di-
dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-te-
tramethylbutyl)phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate.

1.9. Aromatic_hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimethylbenzene,  1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-

thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyi-4-hy-

droxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-
triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-



El emental anal Calculated: C = 64.69 % H = 10.44 % N = 11.61 Foynd; §:
63.78 % H = 10.28 % N = 11.54 Exanple 15: Preparation of the coﬁgo{% 003
the formula A 3 JUL 2002 -67 H C CH3 3CH3 CH3H3C ~

- CH2CH2CH2- O (CH2) 4- O CH2CH2CH2 ~ -CH3 CH OH3C CH3 O3 CH3 To a solution of
22 g (46 mmol es) of the conmpound from Bx4ple 14 in 50 ml of tert-anyl

al cohol, 3.6 g (119 mmol es) of parafornml dehyde are added. The m xture is
heated to 80C and 5.4 g (119 mmol es) of formc acid dissolved in 10 m of

tert-anyl;; 0| Y ac The, Xt lre,i .' t
T e s A R s e
r oom t enpranayllisecyapuratd, ut 3, 61trisia-t&1-Bulyl-3-hgdronyrd| Gediin ety mdyl)isodyadurate, db4,6n
50 m of 04§ Lt f /2 e b h
organi o proge fusasP RSP LaRi by of arvad SudRdebannng
sodi um sulydeixgphédnyiprepienylpimekabydrpotr, 3,6 edazime) e 1,3, 8tnis(85¢BECIcheRylbAydroxyben-
yel | ow oi%pé%&%y@gat%s obtained. NNMR analysis (300 Mhz, CDC13, b ppnm:

3.39 (m 5, 2H); 2.20 (s, 3H); 1.78 (m 2H); 1.58 (m 2H).
El emental analysis: Calculated: C =65.84 % H = 10.66 % N = 10.97 Found:

C = 65.05 9 = 9 =1 10 I xt ure of 5.1

(0. 418 1. N2\ 9:0?41 t bg?{z%xa lE@’HE{S\%{%g&#%[-%%ylg-ﬁ)(&ogybenz&lghosphg-
1- ( 2- hydrratg,- diethyl-3,53)i-3rb bty k4 hydrorgbenkyiphqsphazata, diootaeecyi3,Bal-tert-batyl-ahlyene
i s heated refl ux: ter is distill f.f by azeotrpopation. Th L Xt ure
o 1 hen CuBPERRRURoPBYEe.C JaeBbhe el RSN RR i Rap fesPhppse!
added. Ththe calgiuor sali of théaeonbethylesbtdref BaE-didtert-buyl-digydroxgbenzyiphobpticnicacld.
during the reaction being partially distilled off. After 20 hours of

reaction, the mxture is cooled to 20-25C and 500 ml of methyl'enchloride
ar e addedt.13.hRcydrgimppleersad, Ubt exarhplet fvapdrordi@enilie, ed-hyydnorygstearahilidé) OodtyloR-

wat er, dr .Qn.an rous sodiumsulfate, filtered and evaporated under

vacuum (fé%d@i%%ywq,&'y gﬂxgghféﬁngﬂﬁﬁf&?i?er i s obtained of mp. 140C. 03

JU 2002 -68 1 H and 13C NMWR confirmthe expected structure: OO/ \ NH2

26 83gNn£i.;B.Eiésa*gi‘%leg%&ggeg-}g?é- terggtljtyl lpﬂyncﬂo}(yhgﬁeﬁyrl)Oggggqgrgig alc{c]i \?/ltarmgn%- 1o(?’po%y?wgric
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or poly-

hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane-
diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-
bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.15. Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, 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.



1,2,3,4,5, 6-hexabutyl carboxylate is reacted with 62 g (0.292 nol) ofy3 UL.200

1-(2- hydroxy ethyl) 3,3,5,5-tetranethyl - pi perazi n-2-one. The product o"% M

formula N ~~ONO-N NO \ O,~\OOO~N_ NO O ~N~OO/NOO~OONNNO
I

N | is obtained as brown resin. 'H NVR 4.40 - 3.82 (m 12H); 3.62 - 3.45
(m 12H); 3.17 (s, 12H); 2.23 (s, 18H);-46.-29 (s, 36H); 1.07 (s, 36H)
confirnms the expected structure. Exanple 21: Preparation of the conpound of
the formul a: 03 JU 2002 -69 H3C CH3CH3 CH3HN N- CH2CH2- OCC
0-CCOO-CH2CH2 ~ HI1 | CHH3 00 CH CH3CH3, sOCH3 A m xture of 20 g (80

mol es) of 2-(4- nethoxy;benzylldene) nalonlc aC|d di ethyl ester, 37 g (185
mol es) dt161 Gsterp i [GoScyli-tertHytyl-43nyRiroxys agatis Roid-withpgicapt or polyhydrinaltso
m of xylene t r b I t4 4l by
azeot ropderat S g 58*3985510‘9 B 10 pffigfdo.
mol es) @&thytnsuglycolt i ,2- r{rpmnaﬁml,daeor@nmﬂ@wol Thiediethylameeglysol} blethyltmmt glgicdl,o

i st 11 oo RO oL PR, ORI o IFEeidb i o iy L5 BB

i s added.amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.17. Amides of

ropionic acid e.g. N,N’-his(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N’-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)trimethylenediamide,  N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
hydrazide, N,N’-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethyljoxamide
(Naugard®XL-1 supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic_antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N’-di-sec-

butyl-p-phenylenediamine,  N,N’-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-
ethyl-3-methylpentyl)-p-phenylenediamine, N,N’-bis(1-methylheptyl)-p-phenylenediamine,
N,N’-dicyclohexyl-p-phenylenediamine, N,N’-diphenyl-p-phenylenediamine, N,N’-bis(2-naph-
thyl)-p-phenylenediamine, N-isopropyl-N’-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-
N'-phenyl-p-phenylenediamine, N-(1-methylheptyl)-N’-phenyl-p-phenylenediamine, N-cyclo-
hexyl-N'-phenyl-p-phenlenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N’-dimethyl-
N,N’-di-sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxy-
diphenylamine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phe-
nyl-2-naphthylamine, octylated diphenylamine, for example p,p’-di-tert-octyldiphenylamine, 4-
n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylamino-
phenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dime-
thylaminomethylphenol, 2,4’-diaminodiphenylmethane, 4,4’-diaminodiphenyimethane,
N,N,N’,N’-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1’,3'-dimethylbutyl)phenyl]amine, 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 dialkylated isopro-



The organic solution is then washed three tinmes with 50 m of M/aterg3qjl[}l?@z
on anhydrous sodiumsulfate, filtered and evaporated in vacuo (80C/ 1 nb

A waxy solid whose NVMR ('H, 300 Whz) analysis conforns with the indicated
structure, is obtained. "HNWR 7.67 (s, 1 H; 7.38 (d, 2H); 6.87(d, 2H);
4.50 - 4.28 (m 4H); 3.79 (s, 3H); 3.6747%-, 2H); 3.57 (t, 2H); 3.27 (s,
2H); 3.04 (s, 2H); 1.31 (s, 6H); 1.25 (s, 6H); 1.16 (s, 6H); 0.98 (s, 6H).
Exanpl e 22 Preparation of the conmpound of the formula 0 3 JUL 2002 -70

br ocedur £ aro S EnShIAEEE u S oo g igiytag tertpatioRbnihids. e
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xyI ene. ter wa wat er an evapor ation e solvent
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I ndi cat e t ' H: S 4 o ; ; . 40
o e Syl R b A e Al g
2.92 (s, sebfcate, 213 6(6stetrapthyibidedidirs4-oRed)2,2,6,@Rtrametiédpiperilirr4-of.s, 6H); 1.03
(s, 6H); 0.88 (s, 6H). Examale 25a) COOC2H5 CHO i ~ COOC2H5 ~ \ t ~
COOCZI—I5+~i\\COOCZH5Tquene\\OCH3~OCI—I3

React ant r@rMANSe sptg hal dehyde64186. 2112- di et hyl mal onat e96160.
1715. 63. 7pi peri d| ne2085 151. 962 28benzoi ¢ aci d3. 6122. 120. 48- 03J Ul
2002 .

2.1. 2-(2'-Hydroxyphenyllbenzotriazoles, for example 2-(2'-hydroxy-5'-methylphenyl)-benzo-
‘ triazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert-butyl-2'-hydroxyphe-
nyl)benzotriazole, 2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di-
tert-butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl- 2'-hydroxy-5'-methylphe-
nyl)-5-chloro-benzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'-
hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-di-tert-amyl-2'-hydroxyphenyl)benzotriazole,
2-(3',5'-bis-(a,,a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-
5’-(2-octyloxycarbonylethyl)pheny!)-5-chloro-benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-
ethylhexyloxy)-carbonylethyl]-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyi-2'-hy-
droxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-
5’-(2-methoxycarbonylethyl)phenyl)benzotriazole,  2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxy-
carbonylethyl)phenyl)benzotriazole,  2-(3'-tert-butyl-5’-[2-(2-ethylhexyloxy)carbonylethyl]-2'-
hydroxyphenyl)benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(3'-
tert-butyl-2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2’-methylene-bis-
[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-
[3'-tert-butyl-5’-(2-methoxycarbonylethyl)-2'-hydroxyphenyll-2H-benzotriazole with polyethy-

lene glycol 300; [R—-CHZCHZ.—COO—CHchﬂ; where R = 3'-tert-butyl-4’-hydroxy-5'-2H-
benzotriazol-2-ylphenyl,  2-[2'-hydroxy-3'-(a,c-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)-

phenyllbenzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(c,a-dimethylbenzyl)-

phenyllbenzotriazole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.



-71 The reactants are mxed in a 500 mM round-bottonmed flask with tolﬂéta'maL 1002
as solvent (50 m) and heated in an oil-bath at 45C for 24 hours. After a
partial renmoval of the reaction solvent by distillation under reduced
pressure, the product is obtained as a yellow solid (mp. = 72-75C) froma
m xture of hexane and di ethyl ether (1:148- Exanple 25b) OCH3 CHp OR "' s
CH3 CHB H~0oRO \/ /Hz s ,+ NOD butyltinoxlde ~ R= N CH3~ ~CHO %i i

N CH3 Xylene, 140C ~i CH3 NCH ~ CH2 CH3 ocH- i Hz React ant mol MAgpr oduct
of exanpl e 25a20328. 367. 56al cohol of exanple

150200. 2810di but yl ti nOXI deO. 5248 920 12 In a 250 m round-bottoned fl ask,

t he produgB. bstersxefaubstitoted and 80ZQi¢ ae rﬁﬁf@rexaneleldnteﬂbdmbeuenw he

I t ,
ojyent, atbane upﬁ%élav@%?&w%?' LA S, ISTLAS, Bl
L 0 add t heybaesdrginol, bendoyl esorcihe, Ridcdicied- hui,ylm@nbibalsedi -teut- bmw@ Hydroxgbenzo-
ours. T t ff
pressure an’d?f}% %PS%S dYo?eétu y|i§43||1 (ﬁ&c}' eﬁzéjaltg Ihe oﬁﬂa séjpdtgh 6“3?’%@1%'%3{
wi th a heyenzeate, Er-IﬂFethyléétﬁxdlete(tfb@ltyb@hems{I Iéﬁui'&mrt bmy@@yd@xyb@zpamduct of the
formula OO'( ~ONHNHN O ~~N -~J

2.4. Acrylates, for example ethyl a-cyano-B,B-diphenylacrylate, isooctyl a-cyano-f,B-diphe-
nylacrylate, methyl oa-carbomethoxycinnamate, methyl a-cyano-B-methyl-p-methoxy-cinna-
mate, butyl a-cyano-f-methyl-p-methoxy-cinnamate, methyl a-carbomethoxy-p-methoxycin-

namate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel complexes of 2,2-thio-bis-[4-(1,1,3,3-tetrame-
thylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands such as
n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate,
nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe-
nyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or
without additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)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-pi-
peridyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxy-
ethyl)-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-
butylbenzyl)malonate,  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)sebacate, bis(1-octyloxy-2,2,6,6-tetrame-
thylpiperidyl)succinate, linear or cyclic condensates of N,N'-bis-(2,2,6,6-tetramethyli-4-piperi-
dyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of



O- "HNWR 8.42 (s, 1 H; 8.27 (d, 1 H; 7.95 (d, 1 H; 7.63 - 7.420%quL 200
2H); 6.75 (d, 1 H); 4.41 (t, 2H); 4.24 (t, 2H); 3.96 (s, 3H); 3.70 (t, 2H);
3.34 (t, 2H); 3.28 (s, 2H); 2.58 (s, 2H); 1.41 (s) 6H); 1.20 (s, 6H; 1.11
(s, 6H); 0.70 (s, 6H). Exanple No. 30: a) Preparation of the product ~O0 O
NHN \ NHNNOHN~ OO To a soluti4sh of 31.8 g {0.1723 nol) of
cyanuric chloride in 100 m of xylene and 300 m of

di et hyl enegl ycol di et hyl et her (diglyne), 185 g (1.120 nol) of

p- am noetélmhnem:;eammt@nﬁémmoyz Q@Cbefénam 3/8 é"'?’a )L ﬁs's%%zuﬁé’ LSRCH 2@?{;390

mnutes at roomtenperature, then for 35C and addi ti onal
3 hours aamingeiepylaminciethans. dhe |C§n@%ﬁt%@fo?'§ﬂlof%4 Botirtd-neiidamingr b2£+i6-pen-

evapor at QQm%ﬂ%péf%?W@éY%}%ﬁp@“) 2- b@% 5rﬁﬁnb?%s¥|hﬁuﬁoz§rﬁ W?@p gjagfg@ ﬁ%d?

of di chl or omet hane and of water hen to t
sol uti on ¢y-7,7 Q)Q-;getrar@ethyl 1z%§zfr iazpgpigeld Sidesane-Ridgiongt ftdogpryd- 1r@ 2,68chkameThe

t t t )y hed
Wt ot o PRPIAPRRrRiES s ol T o ddlech Tt & 2 g EhaHaR - 4D
A white plinetdS-dionengpmix@e- <_2%h@adecmaanédlrstpwtoavr%ﬁ:eiﬁdatrmathWRwdm; r m
the ngf’g"%g%&g%%ﬁ@% ;?%q(ggggfx%ﬁ)@big(%,23,§,6Qe{r9m9§1§'l-ﬂBlp‘sriafll)htqumg{h?/%lﬁgﬁia](’rﬁ@én
1- ( 2- hy drandyéciglohexylading-8,5tdichianeet, BpHrigiipa razondensatian prodasi0ofnd ,2dfis(gdntine

mxt e (OrpopErSeufting, 2 MlyihBld-1 ¥lBeo M GEF U #RBl D0 2 Ee
oxi de ar etraid@tayiplpvn@nm(%m@eg No.Hé3650da96:6])1 b-(R%6, Gjtetrametbwé-aipdri@ylhmm
for med d%e{cﬂ@u&é?ﬁ{rf cFaCtl\'l P2 BY @1 r'ﬂgfnte't héﬁ n%é hlcﬁ‘ae%gqg:g@{irmﬁr, OZQ-ME;ﬁ- of

reaction ure is dooléd 0 roo ure an
met hyl ene& RS- tedtarrmrtlwl -Aetka B, 8-Tlaga-drgrarspirobbbldecane, ias redntion werotect ohi7g%69,9-

Lo ok A2l Bl ery b AR oAl U BB 0

obt ai ned. bi§{1 &, 28, Gepﬂj\tmaetbglm pipEridyloycanponyie2-(4-methoxyphenyl)ethene, N,N™- bIS-
formyl-N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine, diester of 4-methoxy-
methylene-malonic acid with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, polyfmethylpropyi-3-
oxy-4-(2,2,6,6-tetramethyl-4-piperidyl)]siloxane, reaction product of maleic acid anhydride-o-
olefin-copolymer with 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyi-4-
aminopiperidine.

2.7. Oxamides, 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.

2.8. 2-(2-Hydroxyphenyl)-1.3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-

1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-pro-
pyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-
(4-methylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-dodecyloxyphenyi)-4,6-bis(2,4-dimethylphe-
nyl)-1,3,5-triazine,  2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-tri-
azine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl}-4,6-bis(2,4-dimethyt)-1,3,5-tri-
azine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl}-4,6-bis(2,4-dimethyl)-1,3,5-



CH3 CH3 O~H NI/CH3 ~-NCH3 Ol O=COCHs "~ \ .CH3 /~\O NCH H/ \U(ZJJUJ-I\?UD2
NHN N~ O\ expected structure: ~ CH3 cH3 N\/N~N-HC=OCH3 OOCH3 NNH
CH3 CH3 0 3J UI 2002 -74 Exanf~le No. 31: Follow ng the procedure
reported in the follow ng exanpl e 33c under the sanme experinental
conditions and using the appropriate redgents, the conpound of the formula
shown below is obtained as a pale yell ow powder of mp. 79-83 C, proton and
carbon NWMR confirmthe structure: ~~0 HHGN NO ~N N\ /~ N O>..-N ~N

N-CH3 O —4 O NoM: = > o I 0f; A | g 31
Exanpl e ﬁgéﬁgez'z Tgwgh(é%ci‘eﬁ?‘fjgﬁmg% Qi@g%‘%%@ﬁ%r%y %}y %&g%ﬁ?%f)&ﬁrﬁé%?%’ea n
150 m ofmsiyighenylsb3$-tiazing,9 RdrRyhydfoxyHe(2hydoyt3-tedaeyioxpppinoxg)pherylptifed,
and aft erp; h N X 0/nC t ' Cak | {4 H15
o watae haHrBIREN e lazbl, I SR Sl Rcss BRBhT 8g
further 7rigzige,&-(2slysiremyr&ametfmxspheryt) e, erdipbanydricB, bHidaziney@et, Gitris{2-hiydroxpidg8d

to 65 C t J: X ' '

azeor r opi DT FuBH-BroPlofithanvt 155 Hidind © 2 G REMSBe AL idhony-
car bonat eS-pheryb1:8,5-tfazinat er2-g-hydackyedt[3-Prethyihexyii eoxy 2 iy tioxgoropploxydipivany bt
refl ux fO‘{6-%%?,%12(@@%%&@?1%%?&§8tﬂ%?lgé.vent I s evaporated off under vacuum

The residde’l of dichl oromet hane and washed with 80
m of water. The organic solution is then dried under sodium sul fate and

oL o o WARFALAGHHI SR ARPROL )80, SEBa MMz

1.74 (g, MNN-bisisaBCyl¢), hyBadine, IN,N2bis£3,5-tiBtdyfybutylA#f-hydroxypbeaypopioay) sydietner e:

03JUu I3-§ecﬂ%§loylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoyl bisphenylhydrazide, N,N’-diacetyladipoyl dihydrazide, N,N’-bis(salicyl-
oyl)oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropiony! dihydrazide.

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

phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl 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)-pentaerythritol  diphosphite,  diisodecyloxypentaerythritol  di-
phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tent-
butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-tert-bu-
tylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-di-

) benz[d,g]-1,3,2-dioxaphosphocin, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-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, 2,2',2"-nitrilo[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1'-
biphenyl-2,2'-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-tetra-tert-butyl-1,1'-biphenyl-2,2'-di-
yl)phosphite.

Especially preferred are the following phosphites:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,



-75 OO~ NNH OHN-/O-/N-N NHi HN N_ N H-I/N O ~N HN O Exanpl e No. 33 a)
Synt hesi s of 1-(2-sodiumal koxy-ethyl)-3,3,5,5-tetranethyl -pi pel’ﬁil one
HN N-~ONa ~O 150 g (0.75 nol) of ULZUUZ

1- (2- hydroxy-ethyl)-3, 3,5, 5-tetranet hyl - pi perazi n-2-one are dissolved in
1500 m of toluene. The solution is heatdd to reflux while water is
distilled off by azeotropation. The m xture is then cooled to 10 C, and
under stirring 23.6 g (0.787 nol) of NaH (80! ww are slowy added. The
tenperature is allowed to rise to reflux for 8 hours. The solution is used

in exanple SQ@H)@ Pr epar @t(@qry of therc?qr@?ténd of fordh3; 03 UL 2007

H- ~~O N ' ~ S N o - 0 4°(0.032 npl) of
t he conpound of for ; 76 Nw O~ ~-H
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|l HO, , ,. "~"/INNHO-NCI G\ /N /C N~ ~Ni~NC N N~N~N~N~N~Cl| §I~JID|L~2—6\d2
I ~'N~Cl C Nis suspended in toluene. 66.2g (0.299n01) of the reagg t
fromexanple 34a are slowy added. The m xture is allowed to react for 2
hours. The solution is then cooled to roomtenperature and evaporated under
vacuum (70C/ 24nbar). The residue is takespup with 400 m of dichl oronethane
and washed three tinmes with 50 ml of water. The organic solution is then
dri ed under sodium sul fate and evaporated under vacuum (70C/ 24nbar). A pate
yel | ow powder is obtained. Proton NVR confirnms the above structure. c) To a
solution of 25 g (0.0111 nol) of the conpoynd from e&tgnpl e133b in 150 m of
tertanyl al cohol, 16 g (0.512np1l) of parafqrnal dehyd|e are added. The

m xture is heated to 89C and (02%3.4 g (0.540n01) ETETCsagid in 10 nl of
tert-anyl _al cohol are/sl y ded. The m Xture is then stilrpec r hour s
at 80 C. (§SOHn@ﬁ36fo't_dT\uen ar ePrnenGdded 4nd t he rcz ispcg% @%F % room
tenperature. A sol uti da—of Og (0.575n01) 01H39\0di drojfide in 100 m of
water is then slowy added. After stirring|for £ how” 1tdwgjorganic phase is
0 3J UL 2002 77 separated, washed tw ce (W&h \)@J‘er, dri ed over anhydrous
sodium sul fate, filtered and evaporated under vacuim (80 € 123 nbar). A

pal e yel |l ow powder, mp. 56-62 C, is obtained. Proton NVR confirns the
expected &ructure: NNNONON NOM Of OO' NiNONNN. ~ON- N
N*"V-NNNOM /'N~Ni NOr-OON~ON-~N/ O~/INNONON
Exanpl e No. 34: Follow ng the procedure reported in the exanpl e-33b under

t he sane Sxpydioxdaminesc dadiaxamme, aNdN-dibiengylbyssoxyiamioer iNaNalietbghyaroxylamine,

copound 19 &iB&yh ErBI1AmMAe N, N-dMauiinyaflxy@mite, N,N-ditetradecylhydroxylamine, N,N-
y ylhydroxy , N,
dihexadecylhydroxylamine, = N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecyihy-

droxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived
from hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyi-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-
alpha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hep-
tadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialkylhy-
droxylamine derived from hydrogenated tallow amine.

! 7. Thiosyneraqists, for example, dilaury! thiodipropionate or distearyl thiodipropionate.

8. Peroxide scavengers, for example esters of f-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecy! disulfide, pentaerythritol tetrakis(p-

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, triallyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali



NFNNNONNO O~-ONNYN-~NNHNIO~ OHis prepared as a pale yellow
powder of mp. 77-82 C. Proton and carbon NWVR confirmthe structureg? jy@ 280
JUL 2002 ~s_ Exanple No. 35: Followi ng the procedure reported in the
exanpl e 33b under the sane experinental conditions and using the
appropriate reagents, the conpound of th&fornula given below is obtained
as a pale yell ow powder of mp. 56-62 C. Proton NMR confirms the structure:
OOHNNH~NOO-/NHNN~ NNNHN O-N-N-N~ ~N> NJ HH ~/ ~NN-ONH H ~N O

~/ HN O H H ~ = ~~0 Exanpl e_No. 36:. Fol.|l ow ng
t he proce ﬁt\raéggrlgp%k;dt%ggﬁﬁ%g r@?@’}r‘%‘%ﬂg g’&éhﬁgﬁt}y ?‘ﬁés égir%a@?l‘fe?aﬁ%rﬁtsé?am &
condi t i or@nastdanas, mgagdriesivappelomatey neagneaiganétearatd) sodianpicinsleatt dndepdtagsian a
gi ven bel ow |.s,obt.aj . Proton NVR confi the expected structure: 03
Jul 20d’fw’f‘l}%e1-5'@’é]”%%yf;?fge_ﬁ%@ﬁﬁwqﬁgﬁ%%'ﬁ%er Q] O NO HN YN Y NH HN
HN' J NYN ~ N "N HN-N=N=N=N-N~N~NH ~N ~ ~/ - ' ~ "N~ N' N ~NH

11. Nucleating agents, for example, inorganic substances such as talcum, metal oxides such

as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,
alkaline earth metals; organic compounds such as mono- or polycarboxylic acids and the
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate
or sodium benzoate; polymeric compounds such as ionic copolymers (ionomers).

‘ 12. Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres,

glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

13. Other_additives, for example, plasticisers, lubricants, emulsifiers, pigments, rheology

additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic
agents and blowing agents.

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-

nyllbenzofuran-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 conventional additives are judiciously employed in amounts of 0.1-10 % by
weight, for example 0.2-5 % by weight, based on the material to be stabilized.

Costabilizers optionally to be added to the stabilizer mixture of the invention are preferably

further light stabilizers, for instance those of the 2-hydroxyphenyl-benztriazole,



OHNNNH~NHONIiIl NOHNOHNp ~-NHNN OO El enental anal ysis:
calculated: C=60.5, H=9.1; N = 20.8 found: C=60.2; H=9.3; N=20.8.03 JUL 200
Exanpl es 37-38: Foll owi ng the procedure reported in t he exanpl e 21 under

t he sane experinental conditions and using the appropriate reagents, the
conpounds of the formulae H3C CH3 CH3 G833 -HN N - CH2CH2 OOC ~ ~ COO CH2CH2

- NNH (Ex. 37) and H3C ~ OO H- CHs CH3 3 CH3 _ ~ CH3 COO CH2CH2-N NH
(Exanmpl e 38) O H~ CHa 3 are obtained. Physical data: 0 3J UL 200z -80

coc1s) 1 el hlpfeyidnd b Rptonds BRI iddsgd o BRSSO RER - 1

(t, 2H); 453206,-EFFAMBAE08, 3BHA-5706067 (WO 94/IH327 8- cBvAIa29309 1 and M|96X858I481 t he

B usi ngeet b bl et B s T B b S R B T0AnagY Foeul ac

are obt aianedyroliBG tRkBoraidB CH3 H3C- N N - CH2CH2-OOC ~ ~ COO-CH2CH2 - N N
-CH3 (Exanple 39) HBC ~ OO H- CHs CH3 3 CH3 _ ~ CH3 COOCH2CH2 - N N -CH3
(Exampl e 40) O H~ CHa
G-CH, M
—N
G-CHy CH,

in which G is hydrogen or methyl, especially hydrogen; examples of
tetraalkylpiperidine derivatives which can be used as costabilizers with mixtures of
the invention are given in EP-A-356 677, pages 3 - 17, sections a) to f). These
sections of this EP-A are regarded as part of the present description.

Especially preferred as costabilizers are 2-hydroxyphenyl-benztriazoles and/or 2-
hydroxyphenyl-triazines.

The examples below illustrate the invention further. All parts or percentages, in the
examples as in the remainder of the description and in the claims, are by weight,
unless stated otherwise. Room temperature denotes a temperature in the range

) 20-30 °C, unless stated otherwise. In the examples, the following abbreviations

are used:

% w/w percent by weight;

% wiv percent weight by volume; x % (w/v) stands for x g solid dissolved
in 100 m! liquid;

m.p. melting point or range;

GPC gel permeation chromatography;

NMR nuclear magnetic resonance (of 'H, if not otherwise indicated).

Examples 1 to 5 describe the preparation of educts useful for preparing compounds of the

formula 1.



3 HaC. N~~O~ N~ CH3\'NON ~ NN O {Exanpl e 41 ) ~O-N~~N-~w~~/03 JHl BN
Y ~,- N-~-N NNCH3 N O O CH3 Physi cal data: Exanple 39: Wiite solid) mp.
123C. Exanple 40: Wite solid) mp. 79.3C Exanple 41: Exanpl es 42-44: 0
3J UL 2002 _81 _ To a solution of 60 g (0.113 nol) of the product from
exanple 37 in 250 m of dichloronethane %&ooled to 0 C and 22.9 g (0. 226
nol) of triethyamne, a solution of 21.5 g (0.237 nol) of acryl oyl chloride
in 50 m of dichloronethane are slowy added. After the addition the

mxture igy 1o4e f n the
Tt ure (SRS BAG] 1 BRI h R Yo drPithe il oo B oy 4
hours. The [_Tp tur@-iais then filtered and washed three tines with water; the
organi c | ayet \g separated, dried on sodium sul phate and t hen evapor at ed

under vacuum e \conmpound of the fornmula H2C C H3C CH3 CHCH C=CH2 3 N N -
CH2CH2 ooc ~HM CIPIEH,- @ H3C ~O O H3C CH3 O CH3 (exanple 42) is

obt ai ned as ' solid, mp. 167C. Follow ng the above procedure under
t he sane eﬂa@rl nt@&l conditions and using the appropriate reagents, the
conpounds of the 3 ol | owi ng formul ae are obtained: CH3 C CHz _ ~ CH3

CHZG_E) Preparatlgn o? g‘;& nitro Q-methlg/lTp%S?lla:r)’mno) ethanol.

To a solution of 450 g (7.40 moles) of ethanolamine in 1000 ml of isopropanol, 607.8 g
(6.55 moles) of 2-nitropropane and 100 ml of water are added. The solution is stirred at
room temperature and 225.4 g (7.5 moles) of paraformaldehyde and 7 ml of 20 % aqueous
solution of sodium hydroxide (% w/v) are added, under stirring and maintaining the
temperature at room temperature for 16 hours. The mixture is then heated to 50°C being
nitrogen bubbled into the mixture to eliminate the formaldehyde in excess. The mixture is
then used for the reaction, without any isolation of the product.

B) Preparation of 2-(2-amino-2-methyl-propylamino)-ethanol.

The mixture so obtained is transferred into an autoclave and 100 g of Ni Raney arae added.
The autoclave is closed and purged with nitrogen. Hydrogen is then added until to a
pressure of 50 bars. The mixture is then maintained under a pressure of 50 bars of
hydrogen, at room temperature and under stirring, for 8 hours and then heated to 50°C at
the same pressure. The catalyst is then separated off by filtration and the mixture is distilled
under vacuum.

A white oil is obtained (b.p. 100 - 105°C/13.3 mbar). N.M.R. analysis ('H) conforms with the

expected structure.

C) To 180 g (1.36 moles) of 2-(2-amino-2-methyl-propylamino)-ethanotl in 1204 ml of
acetone, 244.2 g (2.05 moles) of choroform are added.

The mixture is cooled to 5°C under stirring and a solution of 327 g (8.18 moles) of sodium
hydroxide in 327 ml of water is added slowly being the temperature of the mixture

maintained at 0 - 5°C during the addition.



Or~ N No~J\'"'N'"~"~ONNNOO~N% NN,N J (Exanple 44) o NY i~
NN~~-NNCOOCO O03J UL Z002 -82 Physical data: Exanple 42: Wiite (3 Jul 2002
solid, mp. 167C. Exanple 43: Waxy solid; 1 H NVR (300 MHz, CDC13)/ppm

1.37 (s, 6H); 1.61 (s, 6H); 3.29 (s, 2H); 3.82 (t, 2H); 4.42 (t, 2H); 5.41

- 553(m 1H; 6.24 - 6.3l (m i H; 688 - 6.72 (m1 H; 7.30 - 7.61 (m
3H); 7.83 (m 2H). Exanple 44: Exanple 45: Preparation of the conpound of
formul a Foll owi ng the procedure of exanple 21, 30 g (0.133 nol) of

(0. 202 o5 mEuBisHieIRR a0 E it st ateE 2o f BT o1 R fePdElitisBhe. “Tie
product i $5 htwers. Tnaemeﬂtﬁecaduemmgomttm i Krepedontecid dtN 1 ¥%atRe fhixddre u@trwrﬂer to
carry out t he maugéer(él\on step. The title conpound is obtained as a brown

resin. ' HYGGR 7 OYS{y. 7.58 - 6.91 (m 3H): 4.46 (t, 2H): 4.35 (t)

2H); 3. 64THd ml)dtH)a is ﬁleithltél%d atldthe rositilie(is wadhdd with ddetbRe. 3H) ; 2|- 164% s, 3H);
e 46:

1.28 , 24
P epar at | DiF Birdieriaccirisi i vanna erspaloteq o erpprpled rider vaciur

(70°C/24 mbar).
The residue is then distilled giving a white oil product (b.p. 115°C/2.66 mbar) that after some
time gives a solid product (m.p. 91-83°C).

N.M.R. analysis (300 Mhz, CDCls, 8 ppm):
3.78 (t, 2H); 3.55 (t, 2H); 3.25 (s, 2H); 1.35 (s, 6H); 1.18 (s, 6H).

Elemental analysis:
Calculated: C=59.96%; H=10.07 %; N =13.99 %
Found: C=5993%; H=10.05 %; N=13.96 %

Example 2: Preparation of 1-(2-hydroxyethyl)-3,3,4,5,5-pentamethyl-piperazin-2-one

H,c ~,CHs

HC—N  N—CH,-CH,-OH

| H.C
3 CH, 0]

To a solution of 120 g (0.6 moles) of 1-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one
in 300 ml of tert-amyl alcohol, 24.3 g (0.78 moles) of paraformaldehyde are added. The
mixture is then heated to 80°C and 35.8 g (0.78 moles) of formic acid dissolved in 30 ml of
tert-amyl! alcohol are then added slowly. The mixtureis then maintained at 80°C for further

1 hour and cooled to 50°C.

250 ml of toluene and 100 ml of water are added. The mixture is then stirred and 33 g
(0.825 moles) of sodium hydroxide dissolved in 60 ml of water are added slowly.



0 3J UL 2002 -83 Follow ng the procedure of exanple 21, 26.6 g (0.1136
nol ) of 3-(2-ethoxycarbonyl et hyl sul fanyl)-propionic acid ethyl ester (3rAl 2001
reacted with 50 g (0.25 nol) of

1- (2- Hydroxyet hyl ) -3, 3,5, 5-tetranet hyl - pi perazi n-2-one. The title conpound
is obtained as a yellow liquid. "H NVR-&.-18 (t, 4H); 3.54 (t, 4H); 3.19
(s, 4H); 2.48 (t, 4H); 1.26 (s, 12H); 1.10(s, 12H). The foll ow ng conpounds
are exanpl es for polyneric conmpounds of the invention obtainable from
conmpoundsTiy orbi&hi - ' : i ' 50: A
sol ution o}?j 38._ Eilagh?%é lfglg’ergﬁélﬂ)’ég%t]fga%&%ﬁﬁﬁ%ﬁf%@%éﬁ%ﬁ@@@ﬁ%@@mm of

t ol uene |slfpieatitated and evanoratedamnder Yasung (60Y/0 Indwrhf f by azeot ropati on.
The m xture, i s then oled to and 0.64 g (0.006 nol) of potassium
tert-buty{gpgeﬁ?'@e'ﬁag .ed?‘ﬂé" K?‘%qu-e is refluxed for 7 hours and then
evapor at ed under vacuum (150 C/ 24 nbar). The conpound of the bel ow
formula is obtained as a brown resin; MAN= 5489; M * 4450, MN" = 1.23
(GPO). CINMB anglygisNeBhe, CPAB. $B@H CH3 n 0 3 J U L 2002 -84 Exanple No.

51: Fol | oy e P r ed.in . le.5 d t he sane
experi nmen .as?&t%Hdpﬁsﬁ(ﬁ?ﬂ@céi@%ﬁﬁ%y #%?g@hfésg%rgﬂéxgﬂgﬁ%%) t he conpound
of the formula -CH O "Ois obtained; ON H3C CH3 H3C N CH3 CH3 Mwv = 4987 M
= 3917 = 2C). Exanple No. 52: A mxture of 10.5 g (0.072 nol)
of “di ot TERmEnt &l s,%?17.5 g (0.072 mol) of

1, 4- bi s- (Caltylated 3 &1 1951 %: 3, B; 10.85 %t Nart8td?%e- pi per azi n-2-one (exanple 6) in
250 m of l.eneAi at.ed to l X oy et er o, being distilled off by
azeotropaﬁal%ﬁ. T%'e§1megt}fjre Ps‘@%é OC%Y@O(?A(’ZI{?WI’] to 90 C and 0.15 g (0.008
mol ) of lithiumam de are added. The mixture is then heated to refl ux,

xyl ene a hangl for.nmed ing the r [ ein artially distilled

of £ " ar a3 e AR oL e e 4 S e e e 25 o
solution is then washed three tines with 50 m of water, dried on anhydrous
sodiumsulfate, filtered and evaporeted under vacuum (150 C/ 24 nbar). The

conpound of Hithe f@tmula o\\ \ / --~ 0 O-N N is obtained as a yellow resin;
GPC anal ysi s: < 6229; M- = 3915; Mwn~~ = 1.59.
HN N—CH;—CH—CH,
]
OH
H,C
3 CH, 0

A) Preparation of 1-(2-Nitro-2-methyl-propylamino)-propan-2-ol.

Following the procedure described in Example 1A. 526.3 g (6.66 moles) of 1-amino-2-
propanol 95 % are reacted with 561.6 g (6.05 moles) of 2-nitropropane 96 % and 181.7 g
(6.05 moles) of paraformaldehyde in 100 ml of isopropanol, to give the product that has been
used in the mixture without any isolation for the next reaction.

B) Preparation of 1-(2-amino-2-methylpropylamino)-propan-2-ol.

Following the procedure described in Example 1B, the previous mixture is hydrogenated by
using.

100 g of Ni Raney as a catalyst.

A white il is obtained (bp 116-120°C/13.3 mbar).

N.M.R. analysis ('H) conforms with the expected structure.

C) Following the procedure described in Example 1C, 250 g (1.71 moles) of 1-(2-amino-2-
methylpropylamino)-propan-2-ol are reacted with 306.2 g (2.57 moles) of chioroform and



0 3J U~ 2002 -85 A-~plication Exanpl es Exanple 60: Light-stabilizing
action in polypropyl ene plaques. 1 g each of the conpounds indicat@gd jih 200
Table 1, 1 g of tris(2,4-di-t-butyl phenyl)phosphite) 0.5 g of
pentaerythritol tetrakis [3-(3,5-di-t-butyl-4-hydroxy phenyl)propionate], 1
g of calciumstearate and 1 g of Filofi+b&8l ue G are mxed in a turbo m xer
with 1000 g of polypropyl ene powder of nelt index = 4 g/10 m nutes
(measured at 230C an 2.16 kg). The m xtures obtained are extruded at a

t enper at & d
0 placgas By S oaein b8 2L dgh e G 2 e SRRl D e R P
pl aques o¥tdtered are exposed |n a nodel 65 WR Weat her-OMeter (ASTM

D2565- 85) f 630 until surface enbrittlenent
(chal ki nge‘%lww%s&l %\%IB a ue BT pofy(grbg{oy ERE prepared under the sane
conditions as indicat ed above but wi thout the addition of the conpounds of

the inventi i S .ex r ari on. In Table 1, the exposure tine
needed t P’ggcﬂ”qlﬁ'g&gﬁi\i’ S:IDCEL?:% Ierrent is gi ven in hours. The | onger
the tinme 4 beReies. 3135_§hg(§\t gpyﬂé@ [9eR] fﬁyé(s gple 1 Stabilizer w thout

stabilizer corrpound of Exanple 21 conpound of Exarrpl e 22 Chalking tinme
(hours) 570 5700 >1000 Exanple 62: Light-stabilizing action in

pol yprop pPEeS..id g of each of the conpounds listed in Table 2, 1 g of
tris[2, ﬁ’%@_&?n 8 ?'%L\t't%phenyl ] phosphite, 0.5 g of pentaerythritol

t et r aki s[CRl¢@a®ddi - t er tC 561 ¥85-%: hydr oxyH phdhs8 Pr opi onathe 1887 % g of

cal ci um ate are mgxe turbom xer, 1000 g InyRr Opyl en
powder hzlf/(ﬁﬁg a nmelt H?(;e)((% 0 % 1 (neasﬁre(fy\sét}moc and% ?gOE} 3 ~a
~ z00z -86 The mixtures are extruded at 200 - 220C to give ponrrer granul es
whi ch are subsequently converted to stretched tapes of 50 p. mthickness and
2.5 mMm wi dt hH;@si SHa sem -industrial type of apparatus (Leonard-Sunirago

(VA - ltaly) a ki ng under the follow ng conditions: Extruder
tenperat urgic -23 (I;ﬁqazaq;,.t.e@naer ature: 240-260C
|
OH
H,C
3 CH, O

Example 4: Preparation of 1-(2-hydroxypropyl)-3,3,4,5,5-pentamethyl-piperazin-2-one.
Following the procedure described in Example 2, 149.8 g (0.7 moles) of 1-(2-hdroxypropyl)-
3,3,5,5-tetramethyl-piperazin-2-one are reacted with 31.5 g (1.05 moles) of
paraformaldehyde and 48.4 g (1.05 moles) of formic acid in 150 ml of t-amyl aicohol.

A white oil is obtained b.p. 117-119°C/0.27 mbar.

NMR analysis (300 Mhz, CDCl3, & ppm):
3.93 (m, 1H), 3.47 + 3.03 (m, 4H); 2.18 (s, 3H); 1.26 (s, 6H); 1.25 (s, 3H), 1.24 (s, 3H); 1.20
(t, 3H); 1.08 (s, 3H); 1.02 (s, 3H).

Elemental analysis:
Calculated: C=63.12%; H=10.60 % ; N=12.27 %

Found: C =63.06 %; H =10.59 %, N=12.23%

Example 5: Preparation of 1-(2-hydroxy-1,1-dimethyl-ethyl)-3,3,5,5-tetramethyl-piperazin-2-

onhe



Stretch ratio: 1 : 6 The tapes thus prepared are nounted on a mhit@ 5 gﬂ@
and exposed in a Weat her-O Meter 65 WR (ASTM D 2565-85) with a bla i ﬁ ?
tenperature of 63C. The residual tenacity is measured, by nmeans of a
constant velocity tensoneter, on a sanple taken after various |ight
exposure tinmes; fromthis, the exposure&d%-ne (in hours) required to hal ve
the initial tenacity (T50) is neasured. By way of conparison, tapes
prepared under the same conditions as indicated above, but w thout the
addition of the stabilizers of the present invention, are exposed. The
results are shown in Table 2. Table 2 StabilizerT,~ (hours)w thout
stabilizer5b agonpoupd of Exanpl e 112060conpound of Exanple 121700conpound

of Exanpl e %@:\Exnp&ynd of Exanpl e 152190conpound of Exanpl e
312170conpound /of anpl e 321860conpound of Exanpl e 522660 0 3J UI 244z
_s~_ Exanpl e "8%; LNgHi=sCB1PHzi ng action in pol ypropyl ene plaques. 1 g
each of thq_'t% dsomandi cated in Table 3, 1 g of

tris(2,4-dist- yl®henyl ) phosphite, 0.5 g of pentaerythritol

tetrakis[3-(3,5-di-t-butyl-4-hydroxy-phenyl)propionate]) 1 g of calcium
stearate and 1 g of Filofin Blue Gare mxed in a turbo m xer with 1000 g
of pol ypropyl ene powder of nelt index = 4 g/10 m nutes (neasured at 230C
and 2. 16 Fofipwinghite piostdure sleadribidne ExampleetC, BOGeD.Rinokes) eNpE2-ahiii®29hetRP0 -

230C to give, pol r_granul es which ar hen _co ted into plagues of 2 nm
t hi cknesgrwl prégfi"zﬁﬂhﬁﬂm%"ﬁ j° reégqﬁeé ‘2@088 Q%g sﬁpglﬁﬁ)e%f ‘i‘)"&rgfgffadmgre
exposed i4a4aniopdestondiniRe Mesuanes o1 141l €2 65 mohss) Ik BodibistyBRdxidd inhi 1a rhl Gick
panel tenperature of 63C until surface enbrittlement (chalking) starts. A
pl ague o aﬁ?frypr opyl ene prepared under the same conditions as indicated
above buta whitdeivis dbmn@p@['g_timméo(;m?nwmounds of the invention is exposed
for conparison. In Table 3, the exposure tine needed to reach this start of
enbrittlement is given in hours. The longer the tinme, the better is the

stabilizi %géﬁ%t(sogmkggéggéﬁgb@xzer Chal king tinme (hours) w thout

stabilizer ound o 4000conpound of Exanple 123160conpound
of Exanpl368L42313)) aneald); df20Hsabid); d . 165(33@9); 1.02 (3, 6HJ | 2002 _ss_
Conmponents used in the foll owi na exanpl es 65-67:

Elemental analysis:

Calculated: C=6312%; H=1060%; N=1227%

Found: C=63.04%;, H=1054%; N=1223%

Example 6: Prepration of 3-[2-(3,3,5,5-tetramethyl-2-oxo-piperazin-1-yl)-ethoxy]-propylamine

H,C CH,
HN N—=CH,-CH,-0-CH,-CH,-CH,-NH,

H,C
" CH, O

A) Preparation of 3-[2-(3,3,5,5-tetramethyl-2-oxo-piperazin-1-yl)-ethoxy]-propionitrile.
200 g (0.1 mole) of 1-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one are suspended in
200 g (3.78 moles) of acrylonitrile.

The mixture is cooled to 5°C and 5 ml of 33 % aqueous solution of sodium hydroxide

(% w/w) are added, being the temperature maintained at 5°C during the addition.



Coupl er Y1 Coupler Y2 Coupler Y3 H33C-h~ 1 ~1 o ~o0o~c~HNS NI ~OOOH
"~HHHHOS. ONN.) ONO-~OOG ZHss ~ N N''" NN H Coupl er 0NJtlodttd!
coadd2 cy o' | NHO/ ~OO-~O~/ HO~/ OI 0.5:0~1i I OO-OS ~O solvl

hat sul CLYNYCL O- NYN ~ ~ SGsNa I/ o~ off 1/ / O Exanple 64 Chronpgenic
phot ographic | ayers are prepared by handg®@oating a gel ati ne emul si on
containing silver brom de, yellow coupler and an additive of the invention
on a pol yethyl ene coated paper. The conposition of the layer is as given in
foll owi ng table: Com onent Anount in the |la erCelatine5150 m/mA Br520 m

| mvel | ow cou ler cf table 41.07 mol I nCou | er solvent solvl0.33 / cou

| er Addi t i We rixturald then 8tiBed At 2050 fbe4 Haurdener hat 300 m / nSurt act ant sul340

ng/ m- The, ] ayer.s.are drjed for. 7 days,in ventil ated cabi net, The dried
sampl es &% 'élx‘ﬂ FAgeiAT e @rqth@hﬁggﬂ%ﬁ*(ga &BO@B‘&Q%&”S@%"' mbgtoiedabsur e
steps. Theytieacgiddevel oped with the P94 process for negative col our paper

from Agf aGevaert, follow ng the manufacturers reconmendati ons. 03 ~a-~
2Q~z -89 After exposure and processing, the rem ssion density of the yellow

dye is megruhidire s theR fikéred afb A &lganic phase is evaporated under vacuum
(40°C/24 mbar). The residue is distilled giving a white oil b.p. 170 - 172/2.7 mbar.

B) 215.9 g (0.85 moles) of 3-[2-(3,3,5,5-tetramethyl-2-oxo-piperazin-1-yl)-ethoxy]-
propionitrile are dissolved in 900 m of methanol and hydrogenated at 120°C and at 50 bars
in the presence of 100 g of Ni Raney as catalyst. The mixture is then filtered and the organic

phase is evaporated under vacuum (40°C/10 mbar). The residue is distilled giving a white oil

b.p. 130-136°C/0.8 mbar.

N.M.R. (300 Mhz, CDCls, & ppm):
3.43 (m, 6H); 3.21 (s, 2H); 2.67 (m, 2H); 1.51 (m, 2H); 1.29 (broad, 6H); 1.10 (broad, 6H).

Example 7: Preparation of 3,3,5,5-tetramethyl-1-[2-(oxiran-2-yl-methoxy)-ethyl}-piperazin-2-

one
H,C CH,
’ /A
HN N—CH,-CH,-O-CH;-CH—CH,
H,C CH. O

3

100.1 g (0.5 moles) of 1-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one are added to
236 g (2.55 moles) of epichlorhydrin. The mixture is then stirred at room temperature and 20
g (59 mmoles) of tetrabutylammonium hydrogen sulfate are added.

After stirring at room temperature for 1 hour, a solution of 40 g (0.1 mole) of sodium
hydroxide in 80 ml of water is added slowly, being the temperature maintained at room
temperature. The mixture is then stirred for 12 hours at 50°C. After cooling to room

temperature, the mixture is added with 300 ml of dichlormethane and 200 ml of water. The



Table 4 AddltlveCou |er100 x DmaxnoneCou |er Y120632Cou |er Y12701QGoLi2eN
Y123811Cou | er Y123814Cou ler Y126215Cou | er Y125521Cou | er Y1236noneCou
| er Y217632Cou | er Y2199noneCou | er Y421232Cou | er Y422234Cou | er
Y421831Coupl er Y4219 The previous results show that the additive of the
present invention inproves the maxi mal d§t-yield. Exanple 65 Chronpgenic
phot ographi c | ayers are prepared by hand-coating a gelatine enul sion
containing silver brom de, yellow coupler and an additive on a

pol yet hyl

Fol owi ot drapnee BBk SRTHRSIr bt phies 1 sk bnicy L 194 S bR
er Gel at i negeRuAsguEon ve % eliNeGu (I’/:eW/V@fanﬂd\MCe vith. 10?2 mimfiwate@ou | er sol vent
solvl0.33 / cou lerAdditive cf table 50.30 / cou | erHardener

hat 300Sur f act ant sul340 The | ayers are dried for 7 days in a ventilated
cabi net . W@omr\@d)hggmﬁ then dried exgrawbudious apdium duifglet filtared anth evapxirateddnge
of 0.3 10 \gﬁ,] ﬁ%@s They are devel oped with the P94 process for
negati ve col our paper m Agf aGevaert, follow ng the manufacturers
recommendations. After exposure and processi ng, the rem ssion density of
the yell oy dye is nmeasured in th | ue channel . The sanples are then
exposed i &l &sjdye '%\E‘&f‘r?éﬁ"ﬂﬁ%%wosog/“a@b?bAl"éﬁ'é?"%‘@"’t isppbtainedy L. 2002 -so
60kJ/cnR2 |ight energy. The tenperature is 43C and the relative humdity
50% The density loss starting froma blue-density of 1 is determ ned.
Tabl e 5 ANA.B: eedysis (3N0-MIX, &IRQAK,ApmM)Y r om OD=1 ) i nnoneCou | er Y15532Cou

VI3513Cous P ﬁ%%ﬁ%ﬁg‘éﬁf@r%%ﬁc%%@r s s et B a ST o

Y22433cCofs, 6d). Y22016Cou | er Y230noneCou | er Y33234Cou | er Y32216Cou | er
Y324noneCou | er Y44132Cou | er Y43134Cou | er Y42231Cou | er Y42733cCoupl er
Y430 The previous results show that additives of the present invention

i nprove tBeanhpleBt Pedpakitiontof 3¢3,4,9S-pemtarpéthylot[23(@ixirand-23yb methdxy petlyl- 66:
Chr omogeni. B?h%ho:ﬁoar aphic layers are prepared by hand-coating a gel atine

emul si on ¥BHEAN AR si | ver broni de, yellow coupler, an additive of the
i nvention in conbination w t‘g3 &y stabiliser on a polyethyl ene-coated
paper. The conposition of th q%}: is as given ingfollow ng table, amounts
are in ng/ n2: Com onent Anount tNe | a erGel ati né5{50A Br520Yel | ow Cou | er
Y1835Cou | er sol vent sol vl B di t iNeChsCHyO-¢hhwEHr FPnsee Tabl e
6Co- stabi | i sersee Tabl e 6Har;—f18 at 300Sur fact ant sul340
3 CH, O

Following the procedure described in Example 7, 80 g (0.37 moles) of 1-(2-hydroxyethyl)-

3,3,4,5,5-pentamethyl-piperazin-2-one are reacted with 118 g (1.28 moles) of

epichlorohydrin in the presence of 13 g (38 mmoles of tetrabutylammonium hydrogen sulfate

and 16.4 g (0.41 moles) of sodiumhydroxide dissolved in 41 ml of water.

An oil product is obtained.

N.M.R. analysis (300 Mhz, CDCl,, 8 ppm):

3.50 (m, 4H); 3.14 (s, 2H); 3.02 (m, 1H); 2.81 (m, 1H); 2.57 (m, 1H); 2.18 (s, 3H); 1.25

(s, 6H); 1.02 (s, 6H).

Example 9: Preparation of 1,4-bis-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one



03JUI 2002 -91 The layers are dried for 7 days in a ventilatgd jyL 2001
cabinet. The dried sanples are exposed to white |ight through a stepwedge
of 0.3 I ogE exposure steps. They are devel oped with the P94 process for
negative col our paper from AgfaGevaert, follow ng the manufacturers
recommendati ons. After exposure and pro@2ssing, the rem ssion density of
the yellow dye is neasured in the blue channel. The sanples are then
exposed in an Atlas weat heronmeter so as to receive 60kJ/cn2 |ight energy.
The tenperature is 43C and the relative humdity 50% The density | oss
starting froma bHye-d ity of 1 is determned. Table 6 Additive of the

i nvent i onng/ nCo- addi t [ m~D(60kJ/ cn2, from OD=1

) none55- corddtR 04330 250-N388 L tRpopaddl 125373183coaddl 16737- - coadd225049311
25c0add212536~3183 ~?Rad€2 ~167338 The previous results show that additives
of the present inyegtigntinprove the efficiency of classical stabilisers
used in yell ow photograghic | ayers. Exanple 67 Chronobgeni ¢ phot ographic

| ayers are prepared by hand-coating a gel ati ne enul si on containing silver
brom de, yellow coupler, an additive of the invention in conbination with a
co- st abi 45324 (092 tdhst) el Wﬂih?@l@x%tﬁﬁ)@ﬂsE@%r_am%l-ﬁ@%ﬂ—@&\% % didABIvbAYEr
is as given in follow ng table) ampunts are in /[ n2: Com onent Anount in
the Ta erBB! mesianshbine Biersneel €U of BCI 5 8kiatiw Fhecsiuionds poured into

sol vl 285Aadittd e edind 1884 gV 2BIMAEHER efiPRInR heR &b dldiabl SEHeSQSAUtbARS Reated to
7Har dener. _hat 300Sur f act ant sul340 J The |ayers are dried for 7 days in a
vent i | at d80taBnd graintaingd 3t 33QJC fop6@ hoursundrestliingd sanpl es are exposed to
white light through a stepwedge of 0.3 IogE exposure steps. They are

devel oped with the P94 process for negative col our paper from AgfaCevaert,
f ol | ow ndhelselutian is thet wreled to emomtepisiatuonand hetselveakis@yaperatettofhundeessi ng,
the rem ssion gﬁ?ﬁl ﬁg f the yellow dye is neasured in the blue channel.
The sarrplvggu%ﬂJ é & (5)Sed in an Atlas weatheroneter so as to receive
60kJ/ cnZ A édiBtpr6det BobtdiRéd vtARepatagee. is 43C and the rel ative humidity
50% The density loss starting froma blue-density of 1 is determ ned.
Table 7 Additive of the inventionng/ nCo-additiveng/ mOD)(60kJ/cnR, from OD=1
) none43c ZQQ@% A 1 ~¢oaddl ~-128 ~22 - The previous results
show tha?ﬁ%i Tl es?sl(éﬁgg\ﬂ%’ %rbecsls’eﬁﬁppﬁ'venti on inprove the efficiency of

cl assi cal3.za @inidH)s265 (ms 2H);i3:656/¢| Ridyy 281o¢t,a2H)apl36ds, élyxpn A2 (s, 6H).

Elemental analysis:
Calculated: C=58.99%; H=9.90%; N=11.46 %
Found: C=5894%; H=9.88 %, N=11.43%

Example 10: Preparation of the compound of the formula

H,C_ CHs
HN,  N—(CH,),0-CO~(CH,),;-CH,

HC™ G, ©

A solution of 37.6 g (188 mmoles) of 1-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one,
33.6 g (157 mmoles) of methyllaurate in 300 ml of xylene is heated.

Elemental analysis:

Calculated: C =69.06%; H=11.06%; N=7.32%

Found: C=66.82% H=10.78%; N=7.22%




Exanpl e 68: Stabilization of a gray pignmented pol ycarbonat el ABS bl end. 05&”52“02
commerci al PC/ ABS bl end (Cycol oyO MC8002 natural) is added pi gnent and
additives as indicated bel ow foll owed by extrusion conpoundi ng on an | 8nm
twin screw extruder operated at 245C die tenperature. The pignent is Gay
9779 (Uniform Color Co.), used in an am@8t of 1 % by wei ght of the polyner

bl end. Izod bars (2.5x0.5x0.125 inches) are nolded on a BOY 50 ton

i njection nolding nmachi ne operated at 515-530F. All sanples are stabilized

by additi f 0 ' X
Zy(g' hlydlrlgyy%a@/&%?égwb%hgﬁ% ﬁﬁpg}ghzyl ) phenyl ) -benztriazole (C) and the

armount of4.t®(tpeid)) 8.5af (t,t2h); 8.00 18)128)] 2.86 (1, RH);ABEE,i4H); he7f(s) dHai e (rabise);
(amount s ]gﬁ/gsn E')s( o\/\&gé &h Hof t he pol yner blend). Further sanples wthout
addi tives'™  BE& % 0 )the pur pose of conparison. Color values are
measur ed per ASTM D1925 on a Chromasensor ACS spectrophotoneter.

Accel er ated a in S nduct ed usj an Atlas C 65A xenon arc
weat her - Mﬁ%fﬁpgﬁﬁ@%@@?&m@%@é *Bgé%fm%nm tenp, irradiance 0.35
watt/square neter. Interior auto xenon is 89C bl ack panel tenp, irradiance
0.55 watt/square neter. Results are conpiled in table 8. 0 3J UL 2002
-93 TABLE 8['_| cdgigy MC8002 PC/ ABS (Gray 9779 GMgngpted ). Delta E Col or.
Dry XAW expo%% rradi ance Hours 3

5

=94. 8249. 7500, 0999. 71249. 01498. 7Wit . %
Addi ti venone1™3. 38 155G CL-Ethl FL- K -BeHN74. 23177.79.09. 11 % C + 0.5%

cpd. 110.20.6 \(5.57.78.21 % C + 0.5% cpd .60.52.05.56.28.4. 8.7 O
3 J UL 200%C- e, ONHAT IS CLAIMED IS: 1. ACcompp@hg of the formula (1) R/
\ z RaAaRE RS ~-NNOXI I RRO~RaJQgRs p~R-~r1r Rs z ws wherein

pi szeroorl; q and r, independently of each other, are an integer from1l to

6, and s is a nunber ranging from1l to 8§;
Following the procedure described in Example 10, 77.6 g (389 mmoles) of 1-(2-hydroxy-

ethy!)-3,3,5,5-tetramethyl-piperazin-2-one are reacted with 40.6 g (176 mmoles) of dimethyl
sebacate in 250 m| of xylene and in the presence of 0.2 g of dibutyl tin (IV) oxide.

An oil product is obtained.

N.M.R. analysis (300 Mhz, CDCls, 6 ppm): 4.12 (t, 2H); 3.57 (t, 2H); 3.25 (s, 2H); 2.23
(t, 2H); 1.55 (m, 2H); 1.32 (s, 6H); 1.25 (bs, 4H); 1.15 (s, 6H).

Elemental analysis:
Calculated: C =63.57%; H=9.60%; N=9.88%
Found: C=6298%; H=9.48 %; N=9.79%

Example 12: Preparation of the compound of the formula

o, Ot CH, cH

3
H,C—N  N—CH,CH,0-CO-(CH,),-CO-OCH,CH;-N  N-CH,

HC ¢cH, O O CH,CH,

Following the procedure described in Example 10.



-NXis -O or, when pis 1, Xis also agroup ~; RioW(l) RW Rx, RyJEnHl
Rzare, i1ndependently of each other, C~-C~eal kyl, C5-C, 2cycl oal kyl or

C, Cshydroxyal kyl ; R is hydrogen; C, -C, eal kyl; oxyl; OH CH2CN;

C, - C, eal koxy; C5-d 2cycl oal koxy; C3Ceal kenyl ; C3-Ceal kynyl ;

C~- C, 2phenyl al kyl ; C, -d Sphenyl al kyl , whé4&h is substituted on the phenyl
ring by 1, 2 or 3 radicals selected from Cl- 4al kyl and Cl- C4al koxy;

C, C, Sphenyl al koxy; C~-d Sphenyl al koxy, which is substituted on the phenyl
ring by 1, 2 or 3 radicals selected from C~-C4al kyl and C~-C4al koxy; or Rl
i s C, -Ceal kanoyl ; C3-CSal kenoyl ; C1-C, eal kanoyl oxy; glycidyl; or a group

- CH2CH( OH33.89 (B89 wimalés)@f it 9 2hydroagethyl)-88. 4 §i5-pantahethykpipRaziarRioRs are

nependenl ksl SREf e o Ul NERoale SE AL of ST BRURIBELLY 7

hydr ogen, préserCzalfiy2 g of diDRyQjre@yroxide.kyl ; when s is 1, Wis C, -C, eal kyl ;

and or orih it Bl S BRI G YRR B bl DU Sre ey tomicfiafdfhey Bttt

subst i t utlmdazeptrophtiad-C4al kyl or C, - C4al koxy; C3- Csal kenyl ;
a

msubst | ¢ Dt gionde e RGNS R YamiSlafbe Bd patagwih By EEBWGTIAINY 1, o

C, - C4al kydxidgend C, C4al koxy; or Wis one of the groups of the fornul ae

(15 (11 o Biruis behheploc 16%60usch e b6UhG Paind fedyoariol b Lflhes, %)

group - CH2@tljdoHblinthatédwily al so be hydrogen; R o is hydrogen, C -Ceal kyl,

C5-C, 2cycloal kyl . .C=-C 5 | al kyl i j ) i i

on 't he. phETTRES B 5opAAE s e i R SARE ks Bldied ML MR
R' i s hydsogen;3 mbal. T degidue & diSsaladdinl 258 uhisif idichiorcmbthafblan@ theéCsAatidtoisy
and/ or a residue benzophenonyl or benzophenonyl oxy, wherein one or both
phenyl i WashesHinteRdMsEr gD HEHEhE HEiPL e AreAnimseliian I dhentinhd QN RNOIRHSed by
OH, hal oggRyusufta! ikl Qapbrat€a BRddr VaYauR (4d%C/1 .5 iR fe 2¢ycl oal kyl

whi ch i sg%r?ljéuurggwi%ﬁ%tfg%}eor su%féapig{ E%aed by C, - C4:£1I kyl ; C2-C, ~al kenyl; phenyl;
phenyl sufsbil prodedt ippbtditzd. NHR, o, N(Ri 0) 2, or C, -C4al kyl or C, C4al koxy;

C~- C, Sphenyl al kyl ; Ce-C, Sphenyl al kenyl ; or C~-C, 5phenyl al kyl which is
substituted on the phenyl ring by C, -C4al kyl and/or C, -C4al koxy; R 2 is a
di rect boNd.Br AGalySs 2300dMhe@)Chheppgrhene; cycl ohexylene; R 3 is

C -C, eal kyl; - C eal kyl Wi 1,5,8 t] S , R 0, .\ 0) 2), .
nitro, hy%?%i&ﬁh@f%lr &Céﬁ')\ggoégscé@a?agr{b}z%é1%¥§a%1 b%@l ZH;\K#%O ()s, %H)'
C5- C, 2cyci.ealmytHoiagYs| sHgubsti tuted by C, C4al kyl and/or interrupted by
-O; and when Wis a group (l1d) and when Wis a group (lIlb) while R 2 is
not a direct bond, R 3 can be al so hydrogen, or one equivalent of a cation

of groupsElemental bhalysl§: t he periodic system R ,3 is C -C eal kyl;

C2- C, eal kyl jch s st ityt ¥, N2, R,0, N(R 0)2, nitro, hydroxy
and/ or oR‘,)‘(%‘,"‘\an -dc,dealﬁaleéﬁyf": '%s?%’g&ycl"ga?% % 05-C, 2cycl oal kyl which is
substi tutesundy C, @lalekyls sndHox 9i7dt%r rNpi®84 By -O; R a is C -C eal kyl;
C2-C, eal kyl which is substituted by NH2, NHR o, N(R,0)2, hydroxy and/or
OR, 3; CS-C, 2cycl oal kyl which is unsubstituted or substituted by C, -C4al kyl
and/ or i nEednipletigdPreparation of the compound of the formula

o, St HC_  cH,
O—O—N N~ CH,CH,0-CO-(CH,),-CO-OCH,CH;-N N—O——<:>
HC ¢cH, O O'HC CH

A mixture of 35 g (62 mmoles) of the compound from Example 11 in 250 ml of cyclohexane,
is added with 0.25 g of MoOs. The mixture is then heated to reflux and 63.6 g of a solution



03J UL Q02 -96 by -O; or C--C, Sphenyl al kyl which is unsubstltumquyjmz
substituted on the phenyl ring by a radical selected fromC, -C4al kyl and

C -Cdal koxy; R 5 is a direct bond; C, -C2oal kyl ene; C2-C, oal kenyl ene;

C2- Ceal kenyl ene substituted by CsC,2aryI or C6-C, 2aryl which is substituted
by C, -C8al kyl, C, -Ceal koxy) di(C, -C4-alksd)am no, nitro, thienyl,
phenoxyphenyl, phenylthi ophenyl, benzo[bjthi ophen-2-yl) benzofuran-2-yl,

9Hf | uor enyl , bi phenyl yl, 10H—phenothiaziny| C2- C4oxaa|ky|ene

S S o T R SRR LA Pl RS B it &

oxygen orackiaabfaluwlpr -NR, 0-; C4-C, 2al kenyl ene; C6-C, 2al kenyl ene substituted
by OH and/or interrupted by O GC5C~cycl oal kyl ene;
C5- C~cycl oal kyl ene-di (C, - C4al kyl ene); C, - C4al kyl ene-di (CS- C~cycl aal kyl ene) ;

phenyl eneTrl R turAsainkey ineate);at egfluanier 3o héurs, gimype vadtet 41l tfeﬁrtmilylaﬁ:ohéﬂ la) -
(111h) 111b) ( ~ H2)"OH \" ' N'Hal

(CHz)tbgomégﬁﬁﬂ‘gdhwc“mﬁ'swcq\?ﬁb% ?’?92%‘2?5/\/(111@ (11le) (111f) Hal ~
N ~ NRi o- R2o- NRIO N~ HaI N~ NN/'N-CONH R 20-NHCO- ; (111lc) - (CO
~R2a X_~ N ~ 111h whi ch Hal

st ands fo¥hen'alx368ﬁ5 %‘Pné(’o'&é‘? [{%’Qy?e"?-'@eéat%e %{’dcfslﬁeé%‘?) b(()nd . ?: Za: Eyl ene;

C2- d 2al kyl ene i nterrupted by oxygen sulfur and/or NR, o-

C5-C, cycl Iene C5-C, n ; ene; - Ceal kenyl ene;
C2Ceal Kenﬁl “tmdéfhemaé&%ﬁ ‘%41 @‘%‘5335 °/6 %’éHtS?P q;\ﬁPQ'H”i %“lfétﬁlﬁs/f W?‘ﬂt ed
by C, - Ceadrtytivice with watér.U ~ ZClJI 97 C~-Ceal koxy di (C, -C4-al kyl )am no,

nitro; or C2-Ceal kenyl ene substituted by thienyl, phenoxyphenyl,
phenyl t hi ophenyl, benzo[ b]t hi ophen-2-yl, benzofuran-2-yl, 9Hfl uorenyl,

bi phenyl ythe dditaphe Bnhtradiovsh anﬁyhmfswbamw sulfatd) fitered%aria, Aabktenander
C4-C, 2al kyl ene interrupted by 1, 2 or 3 oxygen atons; C5C-cycl oal kyl ene;

C5- C, cycf\@EHRR éﬂé?/aﬁ(rcbarum kyl ene): or C,-Caal kyl i dene

di (C5C~cycl oal kyl ene); R2o is C2-d 2al kyl ene; C5-C~cycl oal kyl ene;

phenyl ene; R 20 is C2-C, 2al kyl ene; C5-C~cycl oal kyl ene; phenyl ene; and if i
is 1, R 2 aitigeliomishaprogudt impekigiegdnet hyl ene;

N.M.R. analysis (300 Mhz, CDCl,, & ppm):
4.18 (m, 1H); 3.47 (m, 2H); 2.23 (t, 2H); 2.04 (m, 2H); 1.88 (m, 2H); 1.57 (m, 2H);
1.42 + 0.38 (m, 24H).

Example 14: Preparation of the compound of the formula

HC, /o H . CH

HN  N—CH,CH,CH,-O-(CH,),-O-CH,CH,CH;—N_ NH

o‘\ /> CH,

HC  cH, O Ch,

A) Prepration of 1,12-bis(2-nitro-2-methyl propyl)-4,9-dioxadodecane-1,12-diamine.
Following the procedure described in Example 1A) 100 g (0,475 moles) of 4,9-dioxa-
dodecane-1,12-diamine are reacted with 92.6 g (0.998 moles) of 2-nitro propane (title 96 %)
and 32.6 g (1.1 moles) of paraformaldehyde in 340 ml of isopropanol and in the presence of
1.5 m! of 20 % aqueous solution of NaOH (% wiv).



| is zeroor 1; t is zero or an integer from1l to 7; v and z, indepemygggmz
of each other, are an integer froml to 4; when s is 3 Wis aliphatic
CA-C,etriacyl; cycloaliphatic C6-C etriacyl or aromatic C9-C, Btriacyl ;
1,3,5triazine-2,4,6-triyl; or a group of the formulae (I1Va-1Vb) -0OC R22
NR24 COR2s CO1 (lIvVa) - (CO i R20 X-66N~ X - R20 (COi N\'" N- (COi
R 20~X (I1Vb) where R22, R23, R24, independently of each other, are

Cl- C~al kyl ene; when s is 4 Wis aliphatic C5-C, etetraacyl; cycloaliphatic

C8- C Bt et ' | O~ : r e si due of

the  or marg 0K ug8Ts el UBEd b e REYER Hhou iy e e B HEPbALEE o oo )

I ndependently of one another, a group of the fornmula Vb, Vc or Vd 03JU

L 2002 ax -

(CO: R %Pr%?\l%?/d?‘ fai?%% eg%u%%oef%&l ?ror?:y') 4%'05%650%%%0% 'aﬁm%a bond

f r om t he Rallpwingniee piacgdure delseribed in doyemple ), the drevioud mintlare is reacted with
hydrogen in the presence of 30 g of Ni Raney at a pressure of 50 bars.

After elimination of the solvent a white oil is obtained.

N.M.R. analysis (*H) conforms with the expected structure.

C) Following the procedure described in Example 1C), 80 g (0.23 moles) of 1,12-bis(2-
i amino-2-methy! propyl)-4,9-dioxadodecane-1,12-diamine are reacted with 82.4 g
(0.69 moles) of chloroform and with 319.6 g (5.51 moles) of acetone in the presence of a
solution of 110.4 g (2.76 moles) of sodium hydroxide in 110.4 m| of water.
At the end of the reaction, the mixture is filtered and the residue is washed with acetone.

The filtrate and acetone of washing are collected and evaporated under vacuum
(70°C/24 mbar). The residue is taken up with 500 m! of dichloromethane and washed twice

with water, once with 48 ml of HCI 1 N and twice with 50 ml of 10 % aqueous solution of
K2CO3 (% wiv).

The organic phase is dried over anhydrous sodium sulfate, filtered and evaporated under
vacuum (70°C/24 mbar).

A yellow oil product is obtained.

N.M.R. analysis (300 Mhz, CDCl;, 6 ppm):
3.46 (m, 6H); 3.2 (m, 2H); 1.83 (m, 2H); 1.62 (m, 2H); 1.38 (s, 6H); 1.19 (s, 6H).

Elemental analysis:
Calculated: C=64.69 %; H=10.44%; N=11.61%
Found: C=63.78%; H=10.28 %; N=11.54 %

Example 15: Preparation of the compound of the formula



when s is 5, Wis aliphatic C--d Bpentaacyl; cycloaliphatic

Clo- C Bpent aacyl or aromatic Cl1C Bpentaacyl; when s is 6, Wis alip P ?‘qﬂz
Ce- C Bhexaacyl ; cycloaliphatic or aromatic Cl2-C Bhexaacyl or a hexava en
residue of the fornula Via Z1-NRI O RZO N(Z2) - RZO-NRI O Z3 (Vla) wherein Z1,
ZZ and Z3, independently of one another-)67are a group of the formula Vb, Vc
or Vd, which is attached via a bond fromthe triazine ring to the nitrogen
atomin formula Vla; when s is 7, Wis aliphatic, cycloaliphatic or
aromatic Cl2-C eheptaacyl; when s is 8 Wis aliphatic, cycloaliphatic or
aromatic Cl:ﬁé:l Bottaacyl or a residue of the forrﬂj—lack@la

Z1- NRl O RzO N( ON(Z3)-RZONRIO-Z4 (Vila) UL 2002 _99_
wherein Z, 2 ZS nd d t f wong/anowhen, are a group of the
formul a VbH% %ﬁ neﬁ?ﬁgtﬁdgﬂ&(;‘?g\lnd rorﬁthetrigzingring
to the nltrgl at m|nforrruIaVIIa and X' ¢~ eH, - N(R o)-. 2. A
conmpound acCer diGity o claim 1 having the formula tHuwhef ei n RW RX RY and
RZ are, independently of each other, C, -Ceal kyl, cycl ohexyl or

C, CShydroxyal kyl ; R, is hydrogen; C Ceal kyl ; oxyI H, C, -C, eal koxy;

C5-C, 2 I

&¢ sﬁﬁﬁrﬂ%aafﬁﬁ@i\ﬁf(% SRR, P RSB H 5 SR 8 oty
- CH2 CH( Orficohol, BB g\ 1@Mmfroies) bl shra@enaldemideydre @ddademe mixtur&s Retded 80°C
|ndependentl>%4of each other, are hydroge Cl- Ceal kyl, cycl ohexyl or

C, - Cahy draef\ad @y(119 maolew) of fwmicraci dzésqmﬂ muwdab@rta&ﬁmyyal@@h@ma@dmr are
hyd ,
105 L1 U MBTAEN g o 10 g

O?' 3; orthé/\ianme%u@, cﬁm}eﬂ datrkiol roomytempemtyre. Afsolukion of 52tgs(t1|30uhmdlebyoﬂ-l

G A2l oot S RATh RS m B Y aaceBrSo AT ikl o S oty @ !

sel ected ofrgamic Q;a@abkgdrateddwé?shda%ﬁdeomm water Wied owsranbfdrohe sgdioopsulfafe, t he

N R g fiteqetlant evEboRied wnder yhgyum (BORCAGKMOAR. ros &R s (11d) (11e) or.

when R, is a group -CH2CH(OH)-G W nmay al so be hydrogen; R o is hydrogen,

C, - Ceal kyl , C5-C, 2cycl oal kyl, C~-C, Sphenyl al kyl ;
A yellow oil product is obtained.

N.M.R. analysis (300 Mhz, CDCl,, 8 ppm):

3.39 (m, 6H); 3.05 (s, 2H); 2.20 (s, 3H); 1.78 (m, 2H); 1.58 (m, 2H).
Elemental analysis:
Calculated: C=65.84%; H=10.66%; N=10.97 %

, Found:  C=65.05%;, H=1054%; N=11.02%

Example No. 16: A mixture of 165.1 g (0.418 mol) of p-aminoethylbenzoate, 100 g (0.0500
mol) of 1-(2-hydroxy-ethyl)-3,3,5,5-tetramethyl-piperazin-2-one in 200 ml of xylene is heated

to reflux; water is distilled off by azeotropation. The mixture is then cooled down to 90 °C and
0.15 g (0.008 mol) of lithiumamide are added. The mixture is then heated to reflux; xylene
and ethanol formed during the reaction being partially distilled off. After 20 hours of reaction,
the mixture is cooled to 20-25°C and 500 mi of methylenchloride are added. The organic
solution is then washed three times with 100m| of water, dried on anhydrous sodium sulfate,
filtered and evaporated under vacuum (70°C/24mbar). A pale yellow powder is obtained of
m.p. 140°C.



0 3 JUL 200T - 100 R' is hydrogen; G, -GC, ~alkyl; C, -C, 2alkyl substi@&tJtti8y
OH, C, -C 2al koxy and/or a resi due benzophenonyl or benzophenonyl oxy,
wherein one or both phenyl rings of the benzophenone noiety are
unsubstituted or substituted by OH hal ogen, C,-C4al kyl and/or

C -C eal koxy; or R' is C5-C, 2cycl oal kyl 68hi ch i s unsubstituted or
substituted by C -C4al kyl; C2-C'al kenyl; phenyl; phenyl substituted by NH2,
NHR, o, N(R,0)2, or C,-C4al kyl or C, C4al koxy; C~-C, Sphenyl al kyl; or

C, - C, Sphenyl al kyl which is substituted on the phenyl ring by C, -C4al kyl
and/or C,-C4alkoxy; R 2 is a direct bond or C, -C, 2al kyl ene; | ene;

cycl ohexylene; R 3 is C -C, eaIkyI C2 C, eal kyl ich is é\- ¢ ey NH2,
NHR, o, X nd Qr C3-.C Bal 2cyc¥s yl;
cyclohexgﬁ ) 35%@%@%@6%8 Wﬁﬁxeﬁﬁﬁgﬁuﬁgughbﬁkltutﬁ C, - C4a|ky| and
when Wis a group (I1d) and when Wis a group ) mhlle R 2 is not a

direct bond, R 3 can be al so hydrogen, or one e uivalent of a sodi um or
potassiumcation; R ,3 is C -C salkyl; C2-C eal kyl which is substituted by
NH2, NHR, o, N(R, 0)2, hydroxy and/or OR 3; C3-C, Bal kenyl; C5-C, 2cycl oal kyl ;
oxacycl ohexyl ; cycl ohexyl which is substituted by C Cdalkyl; R 4 is

C, - C, eal EyampleN 1BaFajdwinghihetprocedsiosint éxantpéal 16y25N\HD.03¢-mob of N(Gmhgmne-

hydr oxy # ebc%&n@ 26 |

unsubst i '? lrjélcf!!'(ég’sbe’fﬁes bu&&t ﬁ’t’cg@ébé gglgg%éal%th%agc 6%511?%?5{% Y\,@m chis
unsubst i Bmfeﬁl-tetraree,tbﬁtnlmexae&zmnet ﬁbe}@mﬁt@t Ofrmﬁ@rlmll%l radi cal setected from
C, -Cal kyl and C,-C4al koxy; R 5 is a direct bond; C, -C2oal kyl ene;

C2: C, oal kenyl ene; C2- Ceal kenyl ene substituted by CsC, 2aryl or C6-C, 2aryl
which is substituted aIkyI C, - Ceal koxy, di (C, -C4-al kyl)am no,
nitro, thlenyl) phenox hen phenylthiophenyl, benzo(b] t hi ophen-2-yl,
benzof ur an- 2- eff | uor blphenylyl, 10H phenot hi azi nyl ;
C2-Cnoxaalkyle C5- C~cy Iogﬁkylene; CSC, cycl oal kenyl ene or phenyl ene;

when s is 2N s 2al Kyl ene; C4-C, 2al kyl ene substituted by OH and/ or

i nterrupted by gen op syl fur; cRC | kenyl ene; C6-C, 2al kenyl ene
substituted b andPor \rnt er r upt e O GC5C, cycl oal kyl ene;

C5- C~cycl oal kyl ene-di 4C, - _dﬁ'y CNT4al kyl ene- di (C5- C~cycl oal kyl ene) :
phenyl ene di (j{C, - C4al &yl ¢ he groups of the formulae (111a) -
(111e) -CO° 280 CORQ RA- @C- ; - OONH R20-NHCO- ; (11la) (11lb) (11lc)
03J UL 02“{ ~"H2)}~O Hz),CO- ; -CH2 G- CH2 (CH2)ZOH (111d) (111e) -
101 R e LsNergirect Co- C, 2al ky)ene; C2-C, 2al kyl ene interrupted by
oxygen, sul fur ~and/ or | oal kyl ene; CS-C, cycl oal kenyl e: ne; or

R, 09;
phenyl ene; C2-CSaIkeny%%ne; (074 | keNyt ene substituted by C4-C 2aryl or
C4-C, 2aryl which is subgtituted A: Ceal kyl, Cl1- Caal koxy,
di (C, - C4-al kyl ) am no; N<g2? Ceal%en(l eéne substitut ed by thienyl,
phenoxyphenyl, phen hi ophenyl , benzo[ b] t hi ophen-2-yl, benzofuran-2-yl,
9H; f  uorenyl , bi phen N7 H phenot hi azi nyl, thiofuranyl; R 9 is
C2-C, zaIkerne C4- C-2allkyl ene interrupted by 1, 2 or 3 oxygen atons;
C5C~cycl oal kyl ene; C5-C~cycl oal kyl ene di (C, - C4al kyl ene); or Cl-C4al kyl i dene
di ( C5C~cjcdaihby bebewn i2m.i s C2- C, 2al kyl ene; cycl ohexyl ene; phenyl ene;
R 20 is I 1, C I : / ; Jofod (ol .
R 20| Ong%l\@ug 3 5y 8h% r@(ﬁ)ﬁ/(ﬂgg&’ | 808P B8AY 1 E(s, 389): of2d (s| Ferly; 1SR,

36H); 1.07 (s, 36H) confirms the expected structure.

Example 21: Preparation of the compound of the formula:



I is zero or 1; t is zero or an integer from1l to 7; v and z, independently
of each other, are an integer froml to 4; when s is 3 Wis aI I phatdiicjul 2002
CA-C,etriacyl; cycloaliphatic C6-C Btriacyl or aromatic C9-C, etriacyl;

1,3,5 triazine-2,4,6-triyl; or a group of the formulae (I Va-IVb) - OG- R22
N—R24COR23,COI-(CO)iR‘20X' ~-R9~- X' - R20 (COi N\' N- (CO~
R 20~X'"' (lVa) (I Vb) 0 3 ~a ~ Zooz - 102 where R22, R23, R24,

i ndependently of each other, are C, -C-al kyl ene; when s is 4 Wis aliphatic
Co-d Btetraacyl; cycloaliphatic C3-C~etetraacyl or aromatic

G o-C, etetngecydH,or a tetraval ent residue of th€sformula Va Z,-N

R, 0- R20- NRi o- 3(Va) wherein Z, and Z2 are -CHi,ndependent |y of one
anot her, a oup \of f ula_ _ ~N~ N (Vb)) - (CO: R 20
X NN~ g N 85%@?% E6%&0<:‘\C/)'596MR}4 N (vd) NN
CH
H,C CH, O 0 CH, '
OCH,

A mixture of 20 g (80 mmoles) of 2-(4-methoxy-benzylidene)-malonic acid diethyl ester, 37 g
) (185 mmoles) of 1-(2-hydroxy-ethyl)-3,3,5,5-tetramethyl-piperazin-2-one in 150 ml of xylene

is heated to reflux being the possible water distilled off by azeotropation.

The mixture is then cooled down to 90°C and 0.2 g (0.8 mmoles) of dibutyl tin (V) oxide is

added. The mixture is then heated to reflux being partial xylene and ethanol formed during

the reaction distilled off.

The mixture is then cooled to 60°C and 80 ml of fresh xylene is added.

The organic solution is then washed three times with 50 ml of water, dried on anhydrous

sodium sulfate, filtered and evaporated in vacuo (80°C/1 mbar).

A waxy solid whose NMR ('H, 300 Mhz) analysis conforms with the indicated structure, is
obtained. '"H NMR: 7.67 (s, 1H); 7.38 (d, 2H); 6.87(d, 2H); 4.50 - 4.28 (m, 4H); 3.79 (s, 3H);
3.67 (t, 2H); 3.57 (t, 2H); 8.27 (s, 2H); 3.04 (s, 2H); 1.31 (s, 6H); 1.25 (s, 6H); 1.16 (s, 6H);
0.98 (s, 6H).

Example 22
Preparation of the compound of the formula



and the group of formula Vb-d is attached via a bond fromthe tria2|0r3 lﬂ.fﬁlﬁ
to the nitrogen atomin fornula Va, when s is 5, Wis aliphatic

C -C, epentaacyl; cycloaliphatic G o-C Bpentaacyl or aromatic C-1

Cl Bpentaacyl; when s is 6, Wis aliphatic Ce-C, ehexaacyl; cycloaliphatic or
aromatic C, 2-C, ehexaacyl or a hexaval en70Oresi due of the fornmula MVl a

Z~- NR, 0- R20- N( Z2) - R20- NR, 0- Z3 (VI a) 0 3J UL 2002 - 103 wherein Z1, Z2
and Z3, independently of one another, are a group of the formula Vb) Vc or
Vd, which is attached via a bond fromthe triazine ring to the nitrogen
atomin forrrulsé\ll a, when s is 7, Wis aliphatjc, cycloaliphatic or
aromatic Cl2 ptaacyl; when s is 8, Wi | i phatic, cycloaliphatic or
aronmat i ¢ CiHgC-8 BocNd&atQH, -ODCaO'-eGd)dtm-l OH;tNe forory a Vila

Z1- NRl O R20- N( R20- N( Z3) - R%Q_TNR 0- Z4 (VI wherein Z,, ZZ, Z3 and Z4,

i ndependent| y“oN ome anot her, |are a groupoof formula Vb, Vc or Vd,
which is attached via a bond emthe triazine ring to the nitrogen atomin
formula VIla; and X is -O N(R 0)-. 3. A conpound according to claim1l
of formula | where p is zero~» 1, g and r, independently of each other,
are an integer from1l to 6; 5%2,3,40r60r8; RW Rx, Ry and RZ each are
methyl or ethyl; R, is hydrogeft; sC, - Caal kyl ; oxyl; OH, C, -C, eal koxy;

CS- C, 2cycl oal koxy; C3-Ceal kenyl ; C3Ceal kynyl ; C, -C, 2phenyl al kyl ;

C, - C, Sphenyl al koxy; Ci1-Ceal kanoyl; C3-Csal kenoyl; glycidyl; or a group

ndependoa i fiedheReuls SFEieRr R0 SRR B BT metiofZhdRjdehe

Cl- C4hydm@i0yllﬂ agjd dietky| estar afRB?aCRw Wl-'(B 39Rxg (185demelespat 1-2-bydrencethg-her, are
hydr ogenagar ol X is also a group ~ where
R o R0 U?%Agt%rﬂel}@ 'ée'a?l; ? Bnﬁﬁpﬁbz@{/éﬁ‘é’?ﬁ”f C~- O Sphenyl al kyl whi ch
i's unsubstltuted or nono-, - or tri-substituted or t he phenyl by

Cl- Caal kx*tér washing with water and evaporation of the solvent in vacuo (80°C/1 mbar), a viscous

pale oil whose NMR (*H, 300 Mhz) conforms with the indicated structure.

"H NMR: 7.67 (s,1H); 7.38 (d,2H); 6.87 (d, 2H); 4.40 - 4.24 (m, 4H); 3.76 (s, 3H); 3.63 (t,
2H); 3.52 (t, 2H); 3.11 (s, 2H); 2.92 (s, 2H); 2.18 (s, 3H); 2.13 (s, 2H); 1.27 (s, 6H); 1.21 (s,
6H); 1.03 (s, 6H); 0.88 (s, 6H).

Example 25a)
| COOC,H,
CHO coon _
coocH, () @ COOCH,
+ < N
COOC,H, "
Toluene,
OCH, e
OCH,
Reactant mmol Mw g ml
4-methoxy-1-naphthaldehyde 64 186.21 12 -
diethylmalonate 96 160.17 15.6 3.7
piperidine 20 85.15 1.96 2.28
benzoic acid 3.6 122.12 0.48 -




when s is 1 Wis C-C ealkyl; C2-Cealkyl which is substituted by NH33 JUL 2002
NHRI O, N(R, 0)2; C5-d 2cycl oal kyl; C3-Csal kenyl; glycidyl; C, -C, Sphenyl al kyl
which is unsubstituted or nono-, di- or tri 0 3J UL 2002 - 104
substituted on the phenyl ring by radicals selected from C--C4al kyl and

C, - C4al koxy; or Wis also a group of thé&tabove formula (IIb) or (Ild) or a
group of the formula (I11'a) or (Il'c): o Oii ii -GR~"'" -CNHR4"

(I1a) (l11'c) or, when R, is a group -CH2CH(OH) -G, Wmay al so be hydrogen;
R~~ is hydrogen; C~-C'al kyl; C5-d 2cycl oal kyI vvhi ch is unsubstituted or
nmono-, di- or trisubstjtut ed b C4al k -d ~al kenyl ; phenyl which is
unsubst i 0 RRCAN'S ARSIEH e 58 mmnWweN ARk With teluel® assavrt (50 mi)

C -C, Sph I tr\&@éﬂ or nono-, di- or trisubstituted on
t he phen;g/fwb?éhtgul%m?gmpggﬁstugs?lzbz?é from Cl1- C4al kyI , C -Cdalkoxy; R2is a
direct bond; CI1-C 2alkylene; R 3 is C -C ealkyl; C3-C, eal kenyl;

C5-C, 2cy [y 3R, i tut ed by
" G, ZEYAEPA it B! & SRR Ll 9 i o chl Pt it o0
or pot asbioghft iRvhtained@s-ayelomalid (mPp. & 72:7%71C) dorya mnlm.ltﬁpfl hsexam; abd tiethy ed

or NDNO- gy} 11 b9 tri-substituted by C~-C4al kyl; or C, -C, Sphenyl al kyl whi ch
i's unsubstltuted or nono-, di- or trl-substltuted on the phenyl ring by
radi cal s sel ected from Cl- C4al kyl and Cl- C4al koxy; -CH CH -CH=CR~-5 is a

direct bepgd, & ospfoal kyl ene; a group 2 ~; a group ~ ; R-s R

C2- MOxaEE%PEh‘ng, C5- C~cycl oal kyl ene; C5-C~cycl oal kenyl ene or phenyl ene;
R s is C3-CBal kenyl; and R ~ is hydrogen or C,-Ceal kyl; when s is 2 Wis
C2; C, 2al kyl ene; CA-G Zal kyl ene injerrupted by 1) 2 or § oxygen atons;

C4- d 2al kenyl enego@yHLC~cycl oal kyI ne C5- C~cycl oal Ryene di (C, - C4a| kc¥|| ene) ;
C~- C4al kyl ene d| AC5C~cycl oal kyf C2- CAal kyl i deng

di (C5- C~cycl oaI yICé%fPé)H phenyl (Cmb@p}.ai..kyl ene)' or orﬁa=of° e gf’i‘)ups

of the for 111a) - (1 %« ylm T : - N A

- CONH- R20- (111a) ( 1 002 CH, CH,
OCH, CH,

Reactant mmol MW o]
product of example 25a 20 328.36 7.56
alcohol of example 1 50 200.28 10
dibutyltinoxide 0.5 248.92 0.12

) In a 250 ml round-bottomed flask, the product of example 25a and the alcohol of example 1
are introduced; the solvent (xylene, 20 ml) is added and the reaction mixture is heated at
reflux temperature (140°C) for 4 hours.

The temperature is brought to 100°C to add the catalyst, and then the mixture is re-heated at
140°C for 20 hours.



- 105 ( ~ H2)~OH-(CH2),CO -CH2 ~ -CH2 (CH2)ZOH (111d) (111eé iB %ch

R 8 is a direct bond; Cl-d 2al kyl ene; C2-C, 2al kyl ene i nterrupt aJ 9 ;
C2 Ceal kenyl ene; C5-C~cycl oal kyl ene; C5-C, cycl oal kenyl ene; or phenyl ene; or
C2- Ceal kenyl ene substituted by phenyl, naphthyl, thiofuranyl, or phenyl or
napht hyl each of which is substituted by2C, - Cdal kyl or C,-Cdalkoxy; R 9 is
C2- C, zal kyl ene; C4-C, 2al kylene interrupted by 1, 2 or 3 oxygen atons;

C5C, cycl oal kyl ene; C5-C, cycl oal kyl ene di (C, - C4al kyl ene); or C~-C4al kyI i dene
di ( C5C~cybkaalvish ie airstilled B0 urds} r&i&‘éd présiereasteiNe drudepRdberis 2al kyl ene;

C5- C~cycl ﬁ%’i@%l ene, cgheny ene; is zero or an integer from1l to 7; v and
z, indep& tpgraphe i f Stien ge! CO&F@‘ whh afiexgee - H(Erﬁ“ltut"b(flp YaMAEluaNt 0 3 W
is aliphatic Cn-C~etriacyl; aromatic C9-C, etriacyl a group of the
formula (1Va) or (1Vb); when s is 4 Wis al i phatii c ; >C, etetraacyl ;
aromatic Clo-C, etetraacyl or a group of the for -0C V) -CC O Co
or a group of thE, formula (Va); when s is 6, Wils a
1,2, 3,4,5, 6-cycl ohexane hexacarboxy residue or up of the fornmula Vla
0 3J UL 2002 - 106 ~N~NR, o0 RRZo N R20 NRIg~N~ N~ Nl ~ N~ iNNIN (Ma) ;
~N~ when s is 8, Wis a residue of the fornmig ~N~NR, 0 R20 N R20 N R2o

NRIO-N- Bivethe produtlbethe b’ N (VI12)- &

"H NMR: 8.42 (s, 1H); 8.27 (d, 1H); 7.95 (d, 1H); 7.63 - 7.42 (m, 2H); 6.75 (d, 1H); 4.41 (t,
2H); 4.24 (t, 2H); 3.96 (s, 3H); 3.70 (t, 2H); 3.34 (t, 2H); 3.28 (s, 2H); 2.58 (s, 2H); 1.41 (s,
BH); 1.20 (s, 6H); 1.11 (s, 6H); 0.70 (s, 6H).

Example No. 30: a) Preparation of the product

To a solution of 31.8 g (0.1723 mol) of cyanuric chloride in 100 ml of xylene and 300 ml of
diethyleneglycoldimethylether (diglyme), 185 g (1.120 mol) of p-aminoethylbenzoate are
slowly added. The mixture is left to react for 90 minutes at room temperature, then for 16
hours at 135°C and additionally for 3 hours at 145°C. The solution is then cooled to room
temperature and evaporated under vacuum (70°C/24mbar). The residue is taken up with 400
ml of dichloromethane and 250 mi of water. KHCOj is then slowly added to the solution



4. A conpound according to claim1 of the formulal' RR-~CCOW(Il') R
Z RwORs qRs s whereinqis 1or 2; and s is a nunber 1, 2, 3, 4, ggﬂ{szﬂnz
8; RW Rx, RY and RZ are, independently of each other, methyl or ethyl; R1l

i s hydrogen; C,-C4al kyl; C3-d 2al koxy; cycl ohexyl oxy; acetyl;

C3- Csal kenoyl ; or R is glycidyl or a gréup -CH2CH(OH) -G, in which Gis
hydrogen or nethyl; R2, R3, R4, R5 independently of each other are hydrogen
or nethyl; when s is 1, Wis C6-C, eal kyl; cyclohexyl; C2-Cealkyl which is

substit Uhﬁ&%r@irriﬁ?&ntd\fﬁ?e% réﬂ@ﬁe@)ﬁm rﬁ&tuw %e'?‘ac%b/ fd :?Ml/ved @5 rdict Ror @ r%_'%‘ﬂ%do‘c

the formula (I roup -

may al soalﬂféﬂ'&wl@g@ﬁhew&h mtw}w@@@ﬁe aad V’@é%!’l Ebe pr QQ}dé! 8 Wéﬁ? |und¢1"vaog|um at
C -C'al de)o°CC)AC\M9féep§MderBhW'ZM%ggg: is satag;éot W} dtéh Bd &'ﬂgon yvnﬁgeonfh'ﬁﬁh@ 2;

R 2 is a direct bon en s 1s

C2- C, 2al Rm\/@rﬁéfucmed 2al kyl ene interrupted by sulfur; or a group of the
formula (111la): CO R-8-CO (11la); R-e is C, -C, 2al kyl ene; C4-C-~2al kyl ene
interrupted by Oor S or NRIO phenyl ene; cycl ohexyl ene; C2-Ceal kenyl ene;
C2- Ceal kA imixigresef($5tg tq,@@dmbs) ohthgrrsegiict fom example f:\@ﬁehw 5 gr(0/@5paMMg) of or

i e T L e
- (CO: Raey bxi'nngﬂiled &f Ry ageayopatipn. The mlxture is then cooled t0 90 °C, and 3.5 g

(0.014 mol) of dibuty! tin (IV) oxide are added. The mixture is then heated to reflux, xylene

and ethanol formed during the reaction being partially distilled off. After 20 hours of reaction,

’ the mixture is cooled to room temperature and 500 ml of methylenechloride are added. The
organic solution is then washed three times with 100mi of water, dried on anhydrous sodium
sulfate, filtered and evaporeted under vacuum (70°C/24mbar).

A white powder of m.p. 115-120 °C is obtained. Proton and carbon NMR confirm the

CH,
H

7/

N
CH,

o)
N\/’<
r_! CH,
o
[
C

O=
CH
O, \ ’cH,
j M H C N  N—H
N N N AN /\/
f ’d 0
expected structure: \”/ CH, CH,
NYN
N-H
=0
CH
o) 3
Z o CH,
N N-H



N~ N(IVb) ;
or
NRI O-N~ ~N' /~ "N~ N i

-(CO ~ R 20X
N (Ve)

1; when s is 4, Wis a residue of the formula Ve or Vf \ /N

R 20 i s C2-Ceal kyl ene or phenyl ene;

JVR kgLl

-(COi~R2 X

~ N~ NRIO~

R20 -

X ,R o(COlI

N\'"NN/'"NR

| X~ X~ ~2z0 R20 (i)~ (~ )i

NR~-o ~ N ~
(lob R20 is

C2- C~al kyl ene; when s is 6,

03 JUL zobb - 108 Wis cycl ohexane hexaacyl

or

a residue of the fornmula Via ~N~.NR, o0 R20 N R20 NR o~N NwW N ~ N i N N N

(Ma) ; -Nwhen s is 8 Wis a residue of the formula VIila ~N~NR~0 RZO N
R20 N RZa NR~-o~N NI - ~ N~ Ni NN NN IN(V[la). ~N~ ~N~ 5. A conpound
according to claiml of the formula l" RX~ RZ Ra RS Ra RlI- ~ O X-CO

C=CH R25 (I") R Q ~-

RS ~gRs LR ~r1r Rs
Example No. 31: Following the procedure reported in the following example 33c under the

same experimental conditions and using the appropriate reagents, the compound of the
formula shown below is obtained as a pale yellow powder of m.p. 79-83 °C; proton and
carbon NMR confirm the structure:

HC—N

LK
O
22

Compound of Example 31

Example No. 32: To a solution of 10 g (0.0542 mol) of cyanuric chloride in 150 mi of xylene,
50 g (0.179 mol) of the product from example 6 are added, and after ¥z hour a solution of 50
g (0.054 mol) of sodium carbonate in 15 ml of water is added. The mixture is allowed to react
for one hour, then further 7.5 g of sodium carbonate are added and the temperature is raised
to 65 °C. After 2 hours at 65 °C, the mixture is heated to reflux with azeotropic remove of
water during 4 hours; then further 10 g of sodium carbonate in 15 ml of water are added.
The mixture is allowed to react at reflux for additional 4 hours.The solvent is evaporated off
under vacuum. The residue is taken up with 250 mi of dichloromethane and washed with 80
ml of water. The organic solution is then dried under sodium sulfate and evaporated under
vacuum (70°C/24mbar). Proton and carbon NMR ('H NMR: 5.37 - 4.74 (broad s, 3H); 3.58 -
3.46 (m, 18H); 3.36 - 3.34 (m, 6H) 3.26 (s, 6H), 1.74 (q, 6H); 1.30 (s, 18H); 1.12 (s, 18H))

confirm the expected structure:



zZ RWp 2 wherein RW Rx, Ry and RZ are, independently of each o 3%MIZMZ
C~- Ci aal kyl, C5-C~zcycl oal kyl or C~CShydroxyal kyl; R, is hydrog
C -d Bal kyl; oxyl; OH CHZCN;, C--d Bal koxy; C5-C 2cycl oal koxy; C3Ceal kenyl ;
C3- Ceal kynyl ; C~-d 2phenyl al kyl ; C, -C~Sphenyl al kyl, which is substituted on
the phenyl ring by i , 2 or 3 radical s-36l-ected from Cl- C4al kyl and
C~- 4al koxy; C~C, 5phenyl al koxy; C, -C, Sphenyl al koxy, which is substituted on
the phenyl ring by 1, 2 or 3 radicals selected fromC, - C4al kyl and
C, - Gal koxy; or R~ is C--Ceal kanoyl; C3- CSaIkenoyI Cl1- C, sal kanoyl oxy;
glycidyl; or a group -CHZCH( CH) - G, in W@ICh GHi s hydrogen, met hyl or
phenyl; R2, R3, R4, R5, Rs, R, Ra, ﬁpgnﬁéftly of each other, are
hydr ogen, C,-CEaIkyI or CS-CFZCycIoaI yl; 03 UL 2002 - 109 p is zero

&E%igﬁntegers fromlto 6; Xis
as defined RO fornul enyI is unsubstituted or nono-,
di- or tri- s | L%jf C Ceal koxy) di (C, - C4-al kyl ) am no,
nitro; or is/phe yI mhlch is -substituted by a group of the
formul a (II \ﬁg% x| \ RZ RN Re R~ - ~0X-COCCH {Il") ROLR3 ~qg
RS p~R-Jr ZR~~ 2in ich RW RX) RY, RZ, Rl, R2, R3, R4, R5,
Rs, R, Re, Rs, X p) q, r aredids defined above; or R25 is naphtyl which is
unsubstituted or nono-substituted|by Cl-C4al kyl, Cil-C4al koxy,
di (C~-C4-al kyl)am no or nitro; or 5 is thienyl, phenoxyphenyl,
phenyl t hi ophenyl, benzot hi ophenyl, benzofuranyl, 9H-fluorenyl) biphenylyl,
10H phenot hi azi nyl . 6. Pol yner ciﬁgaining t et ranet hyl pi perazi none si de

f

chains and conprising from 1-100 | of recurring units of the formula L R
2s z A2 (L) TMPZ and 0-9 %o recurring units of the formula LI
-(-CHz- (R2~) (Rza) - A, -) - (L)

O

Example No. 33:

or 1; g and r oindependentl of eac ot her

a) Synthesis of 1-(2-sodiumalkoxy-ethyl)-3,3,5,5-tetramethyl-piperazin-2-one

H—~N N——\/ONa
o)
150 g (0.75 mol) of 1-(2-hydroxy-ethyl)-3,3,5,5-tetramethyl-piperazin-2-one are dissolved in
J 1500 ml of toluene. The solution is heated to reflux while water is distilled off by
azeotropation. The mixture is then cooled to 10 °C, and under stirring 23.6 g (0.787 mol) of
NaH (80% w/w) are slowly added. The temperature is allowed to rise to reflux for 8 hours.

The solution is used in example 33b.

b) Preparation of the compound of formula:



0 3J UL 2002 - 110 wherein TMPZ is a tetranethyl pi perazi none si deR@r}ghﬁ
of the formula H3C'CH3 R2. Ra R~ - NN Oi (LI I) 1 ~1 H3C ~ OR3 4 1007
H3C' 3 RR Ra - Nv~--~~-NO- W(L111) . I ~ 1 H3CCHs OR3 4 Rs with R

bei ng H, Cl-C4al kyl; C3-C, 2al koxy; cycl ohexyl oxy; acetyl; R2, R3, R4 and R5

i ndependent |y being H or methyl: W bei ng6c~- C~eal kyl; cyclohexyl: or a

group -CO-R-1, where R' is C,-C, ~al kyl ; cycl ohexyl ; phenyl; and g is a

nunber 1-6; A isS oxygen or a direct bond; when A is oxygen, A2 is CHZ,
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C - C, 2al koxyrret hyI CBix Poail k§a<fcycl ohexy‘P
C~- Cphenyl al kyl , ro whlen is adr
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is suspended in toluene. 66.2g (0.299mol) of the reagent from example 34a are slowly
) added. The mixture is allowed to react for 2 hours. The solution is then cooled to room
temperature and evaporated under vacuum (70°C/24mbar). The residue is taken up with 400
ml of dichloromethane and washed three times with 50 ml of water. The organic solution is

then dried under sodium sulfate and evaporated under vacuum (70°C/24mbar).
A pale yellow powder is obtained. Proton NMR confirms the above structure.

¢) To a solution of 25 g (0.0111mol) of the compound from example 33b in 150 ml of tert-
amyl alcohol, 16 g (0.512mol) of paraformaldehyde are added. The mixture is heated to
80°C and 24.4 g (0.540mol) of formic acid in 10 ml of tert-amy! alcohol are slowly added.
The mixture is then stirred for 3 hours at 80 °C. 300 mi of toluene are then added and the
mixture is cooled to room temperature. A solution of 23 g (0.575mol) of sodium hydroxide in
100 ml of water is then slowly added. After stirring for 1 hour, the organic phase is



Rz Ra CNNOI JI HHCCHs ORs 4 RS OO A3 (LIV) wherein Rz, R3, Ra and
R5 i ndependently are Hor nethyl; Gis H nethyl or phenyl; gis a ﬂp”.}’t’ﬁrzouz
ranging froml1l to 6; A3 is a direct bond; C, -C, zal kyl ene; Cz-d zal kyl"ene
interrupted by S, NR o or O where Rlo is as defined in claiml;

cycl ohexyl ene or phenyl ene. 8. A conposi¥7ion conprising A) an organic
material sensitive to danage by |light, oxygen and/or heat, and B) as
stabilizer a conmpound of the formula | according to claiml. 9. A

COMPOS! L LOMrARANAIYY thiteTit Walt:, SRBRIS! AhyaRuRBRRNe s RS hiBlodnd

t her nopl asti1 ¢ organi c polyner or ‘a binder r a coating or a photographic
or repro§yansnated vedervicHEMEP é¢{1a3 mba0. A Ralenyaiewinowsier,dePobeBRICt o cl ai m 8
conpri si rggobftéiﬁée.fﬁsrafohwﬁ_c%mhmé%tzn%ect@ﬁﬁgct%:the material to be
stabilized, of the stabilizer of conponent B. 11. A conposition according
to claim8 conprising a furlther conponent sel ected from sol vents, pignents,
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| evel ling assistants, f hex I i ght ¥Tizers, netal passivators,
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il veer
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oxygen andpor theat, whi dh conprikes adding to or applhyinl§ to said nmaterial
at | east one A@W}Nth f oriqul 1Wto ai 1. 15. The use of
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1- (2- hydr oxypg opyl )3, 3, 5, 5-t et r aneiyllk pi per azi one,
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Example No. 34: Following the procedure reported in the example 33b under the same

experimental conditions and using the appropriate reagents, the compound of the formula

is prepared as a pale yellow powder of m.p. 77-82 °C. Proton and carbon NMR confirm the

structure,



1- (2- hydr oxypropyl ) -3, 3, 4, 5, 5- pent anet hyl - pi per azi n-2-one or a conpolihdUb{i;
the formula H3C_ CHs HN, N-(CH2)ZO CO (CHZ)yo-CH3 H3C C~-H O3 H C CH3 3CH3
CH3HN N- CH2CH20- CO- (CH2)e-CO-OCH2CH2 N H, or ,~~ C ~~ CHH Gs CH3 @3 CH3
RN-NI R-N-N C6H z RN °~ N wherein Ris -N~N~R Hs/ \ CHa -O C2H4-N N- CH3
OCH3 H3C 17. Process for nodifying a fu@éti onal organic polyner, which
process conprises reacting a conpound of the formula | according to claim
1, which conpound carries a hydroxy or epoxy or carboxy group or an
et hyl eni ¢ doubl e bond, or a hydroxy functional conpound of claim16 031J
Ul 2002

Example No. 35: Following the procedure reported in the example 33b under the same

experimental conditions and using the appropriate reagents, the compound of the formula
given below is obtained as a pale yellow powder of m.p. 56-62 °C. Proton NMR confirms the
structure:

Example No. 36: Following the procedure reported in the example 33c under the same

experimental conditions and using the appropriate reagents, the compound of the formula
given below is obtained. Proton NMR confirms the expected structure:



- 113 wth an organic polyner containing functional groups suitablﬁ for
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sulphate and then evaporated under vacuum.

The compound of the formula

H CH, -
— H.C CH : 3 H
Hzc-——C 3 : : 3 CHS C—CH2
! % N N - CH,CH,-00C @ COO-CH,CH,—N N «
o] H.C \ o) 0O ‘ / CH, O
37 CH H,C 3

3

(example 42) is obtained as a white solid, m.p. 167°C.

Following the above procedure under the same experimental conditions and using the
appropriate reagents, the compounds of the following formulae are obtained:

CH H
: —CH,
CH,
@ COO-CH,CH,—N N (Example 43)
ope s o

K\OJI\N’ ANNUNUN 0\) ° (Example 44)
! Yy A
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(s, 2H); 3.82 (t, 2H); 4.42 (1, 2H); 5.41 - 5.53 (m, 1H); 6.24 - 6.31 (m, TH); 6.38 - 6.72
(m,1H); 7.30 - 7.61 (m, 3H); 7.83 (m, 2H).
Example 44:

Example 45: Preparation of the compound of formula

\ }%/
LI AL

Following the procedure of example 21, 30 g (0.133 mol) of 2-thiophen-2-yimethylene-
malonic acid dimethy! ester are reacted with 58.4 g (0.292 mol) of 1-(2-hydroxyethyl)-3,3,5,5-
tetramethyl-piperazin-2-one.

The product is then treated following the preparation in example 22 in order to carry out the
methylation step.

The title compound is obtained as a brown resin.

'H NMR: 7.83 (s, 1H); 7.58 - 6.91 (m, 3H); 4.46 (t, 2H); 4.35 (t, 2H); 3.64 (t, 4H); 3.12 (s,
2H); 3.07 (s, 2H); 2.21 (s, 3H); 2.16 (s, 3H); 1.28 (s, 6H); 1.24 (s, 6H); 1.04 (s, 6H); 0.94 (s,
6H);.

Example 46: Preparation of the compound of formula
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The following compounds are examples for polymeric compounds of the invention obtainable
from compounds of formula | (n being from the range 5 to 25):

} Example No. 50: A solution of 36.6 g (0.143 mol) of the product from example-7 in 150 ml of

toluene is heated to reflux, water being distilied off by azeotropation. The mixture is then
cooled to 80 °C and 0.64 g (0.006 mol) of potassium tert-butylate are added. The mixture is
refluxed for 7 hours and then evaporated under vacuum (150 °C / 24 mbar). The compound
of the below formula is obtained as a brown resin; M,, = 5489; M, = 4450; My» = 1.23 (GPC).

— —




1" #10%&' ()-" 3 #10% & () -f @10% & ()-1(Z210% & ()-3 10H 10H 10Hs7F10%4& ()-B
B*BOBCBI BSB| [: bC 1 [10%00& ()-" 10% & ()-9!'10%& ()-9 10%g& ()-9 WDIWI=100?
J& ()-9 3Y 10% & ()-SB BvB| BBBBzX6bC! (!10%\& ()-& ('10%/ "/ & ()-&
('109%& ()-& # 10%7& ()- -! 10%\& ()-
10%&' () - BBB! CCCDCECFCSCuj _@ &Sl 109&' ()-84-10 10
10L/-109& ()-S L/-10%& ()-SL/-10% & ()-S't"
('109%&' () - &SCXCCDDEFdE] _@ L$109& () - L$109& () - y#109%&' ()- y#10%&' ()- #10%&
() - 9S@LO%iampid R G Fol

! SIovk (T_"I'_%To%%j( bwrngﬂ@ pnoEQ(%lr& réﬁ%te)c(ﬂ tr;/ tﬂeoe/ﬁn(gle 56 uh88ihé kame
#10%@&' ( )exp&gpggi@pqqdjtng@o;@spg_me [@@gmt fiqgm exaropig'§, he corapagind)of the formula

J5LWLNO Q-QdE~ @

0K10%@& () - #177@ ()-1& #109%@k () - 1& #10%@ () - 1& #10%@ & () - 18#10%@ () - 1&
~QRS SSSS#SCH@ ! ghl0%0&' () {2, @O% ()-' YI0%& ()- 10@10@
———CH O
0
o \N is obtained;
Hac;\: j<CH3 X
HG | CH
HS

M, = 4987
M, = 3917
Myn = 1.27 (GPC).

Example No. 52: A mixture of 10.5 g (0.072 mol) of dimethylsuccinate, 17.5 g (0.072 mol) of
1,4-bis-(2-hydroxyethyl)-3,3,5,5-tetramethyl-piperazin-2-one (example 6) in 250 ml of xylene
is heated to reflux, water being distilled off by azeotropation. The mixture is then cooled

down to 90 °C and 0.15 g (0.008 mol) of lithiumamide are added. The mixture is then heated

to reflux, xylene and methanol formed during the reaction being partially distilied off. After 20
hours of reaction the mixture is cooled and the organic solution is then washed three times
with 50 ml of water, dried on anhydrous sodium sulfate, filtered and evaporeted under

vacuum (150 °C / 24 mbar). The compound of the formula

—— ——
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is obtained as a yellow resin; GPC analysis: M,, = 6229; M, = 3915; My, = 1.59.
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The mixtures obtained are extruded at a temperature of 200-230°C to give polymer granules
which are then converted into plaques of 2 mm thickness by injection moulding at 200 -
220°C. The plaques obtained are exposed in a model 65 WR Weather-O-Meter

(ASTM D2565-85) with a black panel temperature of 63°C until surface embrittlement

(chalking) starts. A plaque of polypropylene prepared under the same conditions as
indicated above but without the addition of the compounds of the invention is exposed for

comparison.

In Table 1, the exposure time needed to reach this start of embrittlement is given in hours.
The longer the time the better is the stabilizing effect.

Table 1

) Stabilizer Chalking time (hours)
without stabilizer 570
compound of Example 21 5700
compound of Example 22 >1000

Example 62: Light-stabilizing action in polypropylene tapes.

1 g of each of the compounds listed in Table 2, 1 g of tris[2,4-di-tert-butylphenyl]phosphite,
0.5 g of pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxy-phenyl)propionate] and 1 g of
calcium stearate are mixed in a turbomixer with 1000 g of polypropylene powder having a

melt index of 2.1 (measured at 230°C and 2.16 kg).
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1 The tapes thus prepared are mounted on a white card and exposed in a
Weather-O-Meter 65 WR (ASTM D 2565-85) with a black panel temperature of 63°C.
The residual tenacity is measured, by means of a constant velocity tensometer, on a sample

taken after various light exposure times; from this, the exposure time (in hours) required to
halve the initial tenacity (Tso) is measured.

By way of comparison, tapes prepared under the same conditions as indicated above, but
without the addition of the stabilizers of the present invention, are exposed. The results are
shown in Table 2.

Table 2
) Stabilizer Teo (hours)

without stabilizer 500

compound of Example 11 2060
compound of Example 12 1700
compound of Example 14 2260
compound of Example 15 2190
compound of Example 31 2170
compound of Example 32 1860

compound of Example 52 2660
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10" y" 1098 4 g ofBia&yfhkitol teXrREES-(3 5-ditbvk{)-4-nydroxy-phenyl)propionate], 1 g of calcium

stearate and 1 g of Filofin Blue G are mixed in a turbo mixer with 1000 g of polypropylene
powder of melt index = 4 g/10 minutes (measured at 230°C and 2.16 kg).

The mixtures obtained are extruded at a temperature of 200 - 230°C to give polymer
granules which are then converted into plaques of 2 mm thickness by injection moulding at
200 - 220°C. The plaques obtained are exposed in a model 65 WR Weather-O-Meter
(ASTM D 2565-85) with a black panel temperature of 63°C until surface embrittlement

(chalking) starts. A plague of polypropylene prepared under the same conditio.ns as
indicated above but without the addition of the compounds of the invention is exposed for

comparison.

Iin Table 3, the exposure time needed to reach this start of embrittlement is given in hours.
The longer the time, the better is the stabilizing effect.

Table 3
Stabilizer Chalking time (hours)
without stabilizer 570
compound of Example 11 4000
} compound of Example 12 3160
compound of Example 14 2830

compound of Example 15 2830
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Example 64

Chromogenic photographic layers are prepared by hand-coating a gelatine emulsion

containing silver bromide, yellow coupler and an additive of the invention on a polyethylene-

coated papetr.

The composition of the layer is as given in following table:

Component Amount in the layer
Gelatine 5150 mg/m*
AgBr 520 mg/m*

Yellow coupler {cf table 4)

1.07 mmol/m*

Coupler solvent solv1

0.33g/g coupler

Additive (cf table 4)

0.30g/g coupler

Hardener hat

300 mg/m*®

Surfactant su1

340 mg/m®

The layers are dried for 7 days in a ventilated cabinet.

The dried samples are exposed to white light through a stepwedge of 0.3 logE exposure

steps. They are developed with the P94 process for negative colour paper from Agfa-

Gevaert, following the manufacturers recommendations.
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32 Coupler Y1 270
10 Coupler Y1 238
11 Coupler Y1 238
14 Coupler Y1 262
16 Coupler Y1 255
21 Coupler Y1 236 .
none Coupler Y2 176
32 Coupler Y2 199
! none Coupler Y4 212
32 Coupler Y4 222
34 Coupler Y4 218
31 Coupler Y4 219
The previous results show that the additive of the present invention improves the maximal
dye yield.
Example 65

Chromogenic photographic layers are prepared by hand-coating a gelatine emulsion
containing silver bromide, yellow coupler and an additive on a polyethylene-coated paper.

The composition of the layer is as given in following table, amounts are in mg/m*:

Component Amount in the layer
) Gelatine 5150

AgBr 520

Yellow coupler (cf table 5) | 1.07 mmol/m®

Coupler solvent solv1 0.33g/g coupler

Additive (cf table 5) 0.30g/g coupler

Hardener ha1 300

Surfactant su1 340

The layers are dried for 7 days in a ventilated cabinet.

The dried samples are exposed to white light through a stepwedge of 0.3 logE exposure
steps. They are developed with the P94 process for negative colour paper from Agfa-
Gevaert, following the manufacturers recommendations.

After exposure and processing, the remission density of the yellow dye is measured in the
blue channel. The samples are then exposed in an Atlas weatherometer so as to receive
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34 Coupler Y4 22
31 Coupler Y4 27
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The previous results show that additives of the present invention improve the light stability of
yellow photographic layers.

Example 66: Chromogenic photographic layers are prepared by hand-coating a gelatine

emulsion containing silver bromide, yellow coupler, an additive of the invention in

combination with a co-stabiliser on a polyethylene-coated paper.

The composition of the layer is as given in following table, amounts are in mg/m*

Component Amount in the layer
Gelatine 5150

AgBr 520

Yellow Coupler Y1 835

Coupler solvent solv1 278

Additive of the invention see Table 6
Co-stabiliser see Table 6
Hardener hat 300

Surfactant su1 340
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Gevaert, following the manufacturers recommendations.
After exposure and processing, the remission density of the yellow dye is measured in the
blue channel. The samples are then exposed in an Atlas weatherometer so as to receive
60kJ/cm? light energy. The temperature is 43°C and the relative humidity 50%. The density
loss starting from a blue-density of 1 is determined.

Table 6 .

Additive of the invention | mg/m*® | Co-additive mg/m® | -AD(60kJ/cm?, from OD=1)
none 55 )

- coadd1 250 43

31 250 - - 38

31 125 coadd1 125 37

31 83 coaddi 167 37

- - coadd?2 250 49

31 125 coadd?2 125 36

31 83 coadd2 167 38

The previous results show that additives of the present invention improve the efficiency of
classical stabilisers used in yellow photographic layers.

Example 67

Chromogenic photographic layers are prepared by hand-coating a gelatine emulsion
containing silver bromide, yellow coupler, an additive of the invention in combination with a
co-stabiliser on a polyethylene-coated paper.

The composition of the layer is as given in following table, amounts are in mg/m?®

Component Amount in the layer
Gelatine 5150

AgBr 520

Yellow Coupler Y2 854

Coupler solvent solvi 285

Additive of the invention see Table 7
Co-stabiliser see Table 7
Hardener ha1 300

Surfactant sut 340

The layers are dried for 7 days in a ventilated cabinet.
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10910%& (Thesfied @%iples-are exposed to white light through a stepwedge of 0.3 logE exposure

steps. They are developed with the P94 process for negative colour paper from Agfa-
Gevaert, following the manufacturers recommendations.

After exposure and processing, the remission density of the yellow dye is measured in the
blue channel. The samples are then exposed in an Atlas weatherometer so as to receive
60kJ/cm? light energy. The temperature is 43°C and the relative humidity 50%. The density
loss starting from a blue-density of 1 is determined.

Table 7
Additive of the invention mg/m2 Co-additive mg/m*® -AD(60kJ/cm?, from OD=1)
none 43
\ - coadd1 256 27
31 256 - - 24
31 128 coadd1 128 22

The previous results show that additives of the present invention improve the efficiency of
classical stabilisers used in yellow photographic layers.

Example 68: Stabilization of a gray pigmented polycarbonate/ABS blend.

To a commercial PC/ABS blend (Cycoloy® MC8002 natural) is added pigment and additives
as indicated below followed by extrusion compounding on an 18mm twin screw extruder
operated at 245°C die temperature. The pigment is Gray 9779 (Uniform Color Co.), used in
an amount of 1% by weight of the polymer blend.

Izod bars (2.5x0.5x0.125 inches) are molded on a BOY 50 ton injection molding machine
operated at 515-530°F. All samples are stabilized by addition of 1% by weight of 2-(2'-

) hydroxy-3',5’-bis(1,1-dimethylbenzyl)phenyl)-benztriazole (C) and the amount of compound
of the formula | as indicated in the following table (amounts given by weight of the polymer
blend). Further samples without additives are tested for the purpose of comparison.

Color values are measured per ASTM D1925 on a Chromasensor ACS spectrophotometer.
Accelerated weathering was conducted using an Atlas Ci65A xenon arc weather-0-meter.
Dry xenon setup is 63°C black panel temp, irradiance 0.35 watt/square meter. Interior auto
xenon is 89°C black panel temp, irradiance 0.55 watt/square meter.

Results are compiled in table 8.
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wherein

p is zero or 1;

g and r, independently of each other, are an integer from 1 to 6; and
s is a number ranging from 1 to 8;

._N.__
Xis -O- or, when p is 1, X is also a group ||q ;
10

Rw, Ry, Ry and R, are, independently of each other, C4-Cygalkyl, Cs-Cy2cycloalkyl or Cy-

Cshydroxyalkyl;

R, is hydrogen; C4-Cgalkyl; oxyl; OH; CH,CN; C,-Cgalkoxy; Cs-C,.cycloalkoxy; Cs-

Cgalkenyl; C3-Cgalkynyl; C;-Cophenylalkyl; C;-Cysphenylalkyl, which is substituted on the
) phenyl ring by 1, 2 or 3 radicals selected from C,-Calkyl and C,-C4alkoxy; C;-

Cisphenylalkoxy; C;-Cysphenylalkoxy, which is substituted on the phenyl ring by 1, 2 or 3

radicals selected from C;-C,alkyl and C4-C,alkoxy; or R, is C;-Cgalkanoyl; Cs-Csalkenoyt;

C,-Cigalkanoyloxy; glycidyl; or a group -CH,CH(OH)-G, in which G is hydrogen, methyl or

phenyi;

R. and Re, independently of each other, are hydrogen, C,-Cegalkyl, Cs-Cy2cycloalkyl or

C;-Cshydroxyalkyl;

Rs, R4, Rs, Ry, Rs, Ry, independently of each other, are hydrogen, C4-Cgalkyl or

Cs-Cycycloalkyl;

whensis 1,

W is C-Cygalkyl; C,-Cygalkyl which is substituted by NH,, NHR4o, N(R10)2, nitro, hydroxy

and/or OR'y3; or W is C5-Cycycloalkyl; Cs-Cyocycloalkyl which is substituted by OH, C;-

C.alkyl or C4-C,alkoxy; Ca-Cealkenyl; C3-Ciepoxyalkyl; C;-Cisphenylalky! which is
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(a) (1Ib) (llc)

P R12-CN
—C—RiC—0—-R,; ’ e

(Iid) (He)

or, when Ry is a group -CH,CH(OH)-G, W may also be hydrogen;

R0 is hydrogen, C4-Cgalkyl, Cs-Cyocycloalkyl, C;,-Cysphenylalkyl which is unsubstituted or

substituted on the phenyl ring by a radical selected from C,-C,alkyl and C,-C,alkoxy;

R4y is hydrogen; C4-C7alkyl; C-Cyalkyl substituted by OH, C4-C,,alkoxy and/or a residue

benzophenonyl or benzophenonyloxy, wherein one or both phenyl rings of the

benzophenone moiety are unsubstituted or substituted by OH, halogen, C,-C,alkyl and/or

C;-Cygalkoxy; or Ry is Cs-Cyacycloalky!l which is unsubstituted or substituted by C;-C,alkyl;

C,-Ci7alkenyl; phenyl; phenyl substituted by NH,, NHR 1o, N(R10)2, or C4-Caalkyl or Cy-

C.alkoxy; C;-Cysphenylalkyl; Cg-Cisphenylalkenyl; or C;-Cysphenylalkyl which is substituted
) on the phenyl ring by C;-C,alky! and/or C;-C,alkoxy;

R,z is a direct bond or C4-Cy.alkylene; phenylene; cyclohexylene;

Ria is C4-Cigalkyl; Co-Cigalkyl which is substituted by NH,, NHR;o, N(R10)2, hitro, hydroxy

and/or OR,3; C3-Cygalkenyl; Cs-Cyocycloalkyl; Cs-Cqacycloalkyl which is substituted by Cy-

C,alkyl and/or interrupted by -O-; and when W is a group (lid) and when W is a group (lib)

while Ry, is not a direct bond, Ry3 can be also hydrogen, or one equivalent of a cation of

groups la or lla of the periodic system;

R’ia is C4-Cgalkyl; C,-Cygalkyl which is substituted by NH,, NHR4o, N(R10)2, nitro, hydroxy

and/or ORa; C3-Cigalkenyl; Cs-Cyzcycloalkyl; Cs-Ciacycloalkyl which is substituted by Cy-

C,alkyl and/or interrupted by -O-;

Ry4 is Cy-Cygalkyl; Co-Cygalkyl which is substituted by NH, NHR10, N(R10)2, hydroxy and/or

OR3; Cs-Ciacycloalkyl which is unsubstituted or substituted by C,-Csalkyl and/or interrupted
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: Y109&' (§raryBonOe:-aly! whizhinswbstijutedsoyCodgalkyl-G1-Csalkoxy, di(C,-Cs-alkyl)amino,
nitro, thienyl, phenoxyphenyl!, phenylthiophenyl, benzo[blthiophen-2-yl, benzofuran-2-yl, 9H-
fluorenyl, biphenyiyl, 10H-phenothiazinyl; C,-Csoxaalkylene; Cs-C,cycloalkylene; Cs-
C,cycloalkenylene or phenylene;

whensis 2 .

W is Co-Cqalkylene; C,-Cooalkylene substituted by OH and/or interrupted by oxygen or sulfur
N or -NR¢-; C4-Cyoalkenylene; Cq-Cqoalkenylene substituted by OH and/or interrupted by O; Cs-

C,cycloalkylene; Cs-C,cycloalkylene-di(Cs-C,alkylene); C4-C,alkylene-di(Cs-C,cyclo-

alkylene); phenylene di(C,-Cjalkylene); or one of the groups of the formulae (lita) - (llth)

-CO-RgCO  : .COO-R-00C- -CONH-R ,-NHCO- ;
(la) (lllb) (Ilic)
(CH,),OH N | - (CO)i— R'pe X N Hal
2 Y m/“a YU
(CH)CO- -—CHZ—T—CHQ- : N N ; N Y N
(CH,),OH \r ~(CORgX
) y
(llid) (Ille) (11f) (lilg)
Hal <N NR, "Ry, -NR;, N Hal
Y T
Na__N N_.-N

T T

(llth)
in which Hal stands for halogen or C-C,alkoxy;
Ry is a direct bond; C4-Cysalkylene; C,-Cizalkylene interrupted by oxygen, sulfur and/or -
NR;,o-; Cs-C-cycloalkylene; Cs-Cscycloalkenylene; or phenylene; Co-Cealkenylene; Co-
Cealkenylene substituted by C4-Ci.aryl or C,4-Cyzaryl which is substituted by C;-Cealkyl,
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C,cycloalkylene; Cs-C,cycloalkylene di(C4-Cgalkylene); or Cy-C,alkylidene di(Cs-
C-cycloalkylene);

Roo is Ca-Cyalkylene; Cs-Cscycloalkylene; phenylene;
R’ is Co-Coalkylene; Cs-Crcycloalkylene; phenylene; and if i is 1, R’y additionally embraces
methylene;
! iiszeroor 1;
tis zero or an integer from 1 to 7;
v and z, independently of each other, are an integer from 1 to 4,

whensis 3
W is aliphatic C4-Cigtriacyl; cycloaliphatic Cs-Cistriacyl or aromatic Cq-Cigtriacyl; 1,3,5-
triazine-2,4,6-triyl; or a group of the formulae (IVa-1Vb)

- (CO)~ RiygX’ X' Riyy~(CO) -
OC—RgzN—RzCO- jN/ jN/

R

1% ,

co Y

} ~(CO);- RigX

}
(Iva) (IVb)

where R, Ras, Ro4, independently of each other, are Cy-C-alkylene;
when sis 4

W is aliphatic Cs-Cgtetraacyl; cycloaliphatic Cs-Cistetraacyl or aromatic Cq¢-Cigtetraacyl or a

tetravalent residue of the formula Va

Z1-NRyo-R20-NRo-Za, (Va)

wherein Z, and Z, are each, independently of one another, a group of the formula Vb, Vc or
Vd
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when s is 6, W is aliphatic Cg-Cighexaacyl; cycloaliphatic or aromatic C,-Cighexaacyl or a
hexavalent residue of the formula Via

Z1-NR1g-Ra20-N(Z2)-Rz0-NR10-Z3 (Vla)

wherein Z,, Z, and Z; independently of one another, are a group of the formula Vb, Vc or Vd,

which is attached via a bond from the triazine ring to the nitrogen atom in formula Vla;

when s is 7, W is aliphatic, cycloaliphatic or aromatic C4,-Cgheptaacyl;
when s is 8, W is aliphatic, cycloaliphatic or aromatic Cy,-Cgoctaacyl or a residue of the
formula Vlia

Z1-NR1o-R20-N(Z5)-R20-N(Z3)-R20-NR10-Z4 (Vha)
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shydroxyalkyl;
R, is hydrogen; C;-Cgalkyl; oxyl; OH; C;-Cygalkoxy; Cs-Ciacycloalkoxy; Cs-Cgalkenyl; Cs-
Csalkynyl; C,-Cyzphenylalkyl; C;-Cqsphenylalkoxy; Cy-Cgalkanoyl; Cs-Csalkenoyl; glycidyi; or a
l group -CH;CH(OH)-G, in which G is hydrogen, methyl or phenyl;
R, and R, independently of each other, are hydrogen, C,-Cgalkyl, cyclohexyl or
C,-C,shydroxyalkyl;
Rs, R4, Rs, Ry, Rs, Ry, independently of each other, are hydrogen, C,-Cgalkyl or cyclohexyi;
when sis 1,
W is C4-Cygalkyl; Co-Cygalkyl which is substituted by NH,, NHR;o, N(R+c)2, hydroxy and/or
OR'y3; or W is C5-Cyacycloalkyl; cyclohexyl which is substituted by OH, C;-C,alkyl or C;-
Caalkoxy; Cs-Cealkenyl; Cs-Cqaepoxyalkyl; C;-Cysphenylalkyl which is unsubstituted or
substituted on the phenyl ring by a radical selected from C;-C,alkyl and C,-C,alkoxy; or W is
one of the groups of the formulae (l1a)-(lle)

(I? (l? ]
; —R7—C—-R,, ° —R;zC-O0-R, ' —RzFC—NH-R, ’
(lla) (Ib) (lic)
o o
I ! -R12-CN,

—C—RzC—O-R,, ’

(Iid) (lle)

or, when Ry is a group -CH,CH(OH)-G, W may also be hydrogen;
Ryo is hydrogen, C-Cgalkyl, Cs-Cyocycloalkyl, C;-Cisphenylalkyi;
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OR3; Cs-Ciocycloalkyl or oxacyclohexyl each of which is unsubstituted or substituted by
C+-Caalkyl; or C;-Cysphenylalkyl which is unsubstituted or substituted on the phenyi ring by a
radical selected from C;-Cgalkyl and C,-C,alkoxy;
Ris is a direct bond; C4-Caoalkylene; C,-Cyoalkenylene; C,-Cgalkenylene substituted by Ce-
Cizaryl or Cs-Cqaaryl which is substituted by C,-Cgalkyl, C-Cgalkoxy, di(C¢-C,-alkyl)amino,
nitro, thienyl, phenoxyphenyl, phenylthiophenyl, benzo[b]thiophen-2-yi, benzofuran-2-yl, 9H-
) fluorenyl, biphenylyl, 10H-phenothiazinyl; C,-Cs0xaalkylene; Cs-C;cycloalkylene; Cs-
C;cycloalkenylene or phenylene;

whensis 2

W is C,-Czalkylene; C,4-Cyoalkylene substituted by OH and/or interrupted by oxygen or
sulfur; C4-Cyzalkenylene; Cg-Cyzalkenylene substituted by OH and/or interrupted by O; Cs-
C-cycloalkylene; Cs-C,cycloalkylene-di(C,-Cqalkylene); Cq-Cialkylene-di(Cs-C-cyclo-
alkylene); phenylene di(C;-C,alkylene); or one of the groups of the formulae (llia) - (llle)

-CO-Ryg-CO ; -COO-R (5-00C- ; -CONH-R 2-NHCO- ;
(lla) (l1lb) (Iflc)
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19 1S Co-Cpalkylene; C4-Cyzalk Ien interrupted by T, 2or30xygen atoms; Cs-
C,cycloalkylene; Cs-C;cycloalkylene di(Cy-Caalkylene); or C4-C.alkylidene di(Cs-
C-cycloalkylene);

Rz is C,-Cyoalkylene; cyclohexylene; phenylene;

R’y is Co-Cyzalkylene; cyclohexylene; phenylene; and if i is 1, R’y additionally embraces
methylene;

iis zeroor 1,

tis zero or an integer from 1 to 7;

v and z, independently of each other, are an integer from 1 to 4,
when sis 3

W is aliphatic C4-Cgtriacyl; cycloaliphatic C¢-Cigtriacyl or aromatic Co-Cetriacyl; 1,3,5-
triazine-2,4,6-triyl; or a group of the formulae (IVa-IVb)

~(CO) Ry X' N X" Rip(CO):-

-OC—RzN—Rz CO- 2
rﬁza , NQ(N
co L
| "(CO)i’Rzo'X

(IVa) (IVb)
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Z1-NR10-R20-NR1o-Z>, (Va)

wherein Z, and Z, are each, independently of one another, a group of the formula Vb, Vc or
vd

Y

N T N (Vb)
~(CO)~ RipgX’ v N \(
|
Na _N
Y (Ve)
= (CO)-RyX:

) - (CO)i— R’y X’ \|// N \l(

NN (vd)

v

and the group of formula Vb-d is attached via a bond from the triazine ring to the nitrogen
atom in formula Va;

when s is 5, W is aliphatic C;-Cigpentaacyl; cycloaliphatic C;o-Cygpentaacyl or aromatic Cy;-
Cigpentaacy!l;

when s is 6, W is aliphatic Cg-Cighexaacyl; cycloaliphatic or aromatic Cy,-Cighexaacyl or a
hexavalent residue of the formula Vla

Z-NR10-R20-N(Z2)-R20-NR10-Z3 (Via)
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when s is 7, W is aliphatic, cycloaliphatic or aromatic C,-C,gheptaacyl;
when s is 8, W is aliphatic, cycloaliphatic or aromatic C,-Cygoctaacyl or a residue of the
formula Vlla

Z1-NRy0-R20-N(Z2)-R20-N(Z3)-R20-NRo-Z4 (Vila)

wherein Z4, Z,, Z5; and Z, independently of one another, are a group of the formula Vb, Vc or
) Vd, which is attached via a bond from the triazine ring to the nitrogen atom in formula Vila;

and

X' is -O- or -N(Ro)-.

3. A compound according to claim 1 of formula 1
where p is zero or 1;
g and r, independently of each other, are an integer from 1 to 6;
sis1,2,3,40r6o0r8;
Rw, Rx Ry and R; each are methyl or ethyl;
R, is hydrogen; C,-Cgalkyl; oxyl; OH; C,-Cgalkoxy; Cs-Cyacycloalkoxy; Cs-Cgalkenyl; Cs-
Cgalkynyl; C,-Cyzphenylalkyl; C,-Cysphenylalkoxy; Cy-Cgalkanoyl; Cs-Csalkenoyl; glycidyl; or a
group -CH,CH(OH)-G, in which G is hydrogen, methyl or phenyi;
) R, and Rg, independently of each other, are hydrogen, C,-Cgalkyl, cyclohexyl or
C4-Cshydroxyalkyl;
Rs, R4, Rs, Ry, Rs, Rg, independently of each other, are hydrogen or methyl;

___N.__
Xis -O- or, when pis 1, X is also a group é where
10

R1o is hydrogen, C;-Cgalkyl, Cs-C12cycloalkyl, C,-Cisphenylalkyl which is unsubstituted or
mono-, di- or tri-substituted or the phenyl by C¢-C,alkyl;

when sis 1
W is C;-Cgalkyl; Co-Cgalkyl which is substituted by NH,, NHR 1o, N(R10)2; Cs-Ciocycloalkyl;
Cs-Cgalkenyl; glycidyl; C,-Cysphenylalkyl which is unsubstituted or mono-, di- or tri-
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Ri4 is C4-Cygalkyl; Cs-Cocycloalkyl which is unsubstituted or mono-, di- or tri-substituted by

C-Calkyl; or C;-Cysphenylalkyl which is unsubstituted or mono-, di- or tri-substituted on the
phenyl ring by radicals selected from C;-C,alkyl and C,-C,alkoxy;

—CH;yCH- —CH=(I3—

Ris is a direct bond; C;-Cgoalkylene; a group Il‘( ; agroup R ;
17

16

! C,-C4oxaalkylene; Cs-Cscycloalkylene; Cs-Crcycloalkenylene or phenylene;
Ry is C3-Cgalkenyl; and
Ry7 is hydrogen or C-Cgalkyl;

when s is 2

W is C,-Cysalkylene; C4-Cyzalkylene interrupted by 1, 2 or 3 oxygen atoms; C4-Ci2alkenylene;
Cs-Ccycloalkylene; Cs-Cscycloalkylene di(Cy-Caalkylene); Cy-Caalkylene di(Cs-
C,cycloalkylene); Co-Cialkylidene di(Cs-Ccycloalkylene); phenylene di(Cs-Caalkylene); or

one of the groups of the formulae (llla) - (llle)

-CO-Rig-CO ; -COO-R 15-00C- : -CONH-R 2-NHCO- ;
(Illa) (Ilib) (lilc)
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Rz and R’y, independently, are C,-Cyoalkylene; Cs-CycycIoaIkylene phenylene

tis zero or an integer from 1 to 7;

v and z, independently of each other, are an integer from 1 to 4;

when sis 3
W is aliphatic C4-Cgtriacyl; aromatic Co-Cgtriacyl or a group of the formula (IVa) or (IVb);

when s is 4
W is aliphatic C4-Cgtetraacyl; aromatic C4o-Cistetraacyl or a group of the formula (V)

-0C co-
I | (V)
.o¢c° O ‘co-

or a group of the formula (Va);
when s is 6, W is a 1,2,3,4,5,6-cyclohexane hexacarboxy residue or a group of the formula
Via
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i PN b e
when s is 8, W is a residue of the formula Vlia

\,//NWNR"J_ Rs—N R N Rx—NR,, N\
| Y
Na N N

N

T )N\\/N /”N\ /lN\\/N /”N\ \f (Vila).

4. A compound according to claim 1 of the formula I’

R
Rx Yy R2 ||q4
I
Ri-N N cls clz—o—~"’" W (r)
R R
R, R, O 8 “q '"
L s
wherein

qistor2;andsisanumber 1,2, 3,4,60r8;

Rw: Ry, Ry and R; are, independently of each other, methyl or ethyl;

R is hydrogen; C4-Caalkyl; C3-Cqoalkoxy; cyclohexyloxy; acetyl; Cs-Csalkenoyl; or Ry is
glycidyt or a group -CH,CH(OH)-G, in which G is hydrogen or methyl;

R2, Rs, R4, Rs independently of each other are hydrogen or methyl;

whensis 1,

W is Cs-Cigalkyl; cyclohexyl; C,-Cgalkyl which is substituted by NH,, NHR1o, N(R10)2; or W is
glycidyl; or W is a group of the formula (lla)

0]

Il (Na)
—R;7—C—R;,

or, when R; is a group -CH,CH(OH)-G, W may also be hydrogen;

R0 is hydrogen, C;-Cgalkyl, cyclohexyl;

R,: is C4-Cyralkyl; cyclohexyl; phenyl; phenyl substituted by NH,, NHR 1o, N(R10)2;
R,; is a direct bond;
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- 107 -
when s is 2,

W is C-Cyralkylene; C4-Cqoalkylene interrupted by sulfur; or a group of the formula (llla):
CO-R4g-CO (llla),
Ris is C4-Cioalkylene; C4-Czalkylene interrupted by O or S or NRyo; phenylene;

\_/

phenyl or naphthyl, or by phenyl or naphthyl, each of which is substituted by methyl or

cyclohexylene; C,-Cgalkenylene; C,-Cgalkenylene substituted by a group \<_Sj or by

methoxy;
when s is 3,
\ Wis 1,3,5-triazine-2,4,6-triyl; or a group of the formula IVb
- (CO)i— R’ X' R’ZO-(CO)i-

NN
" (Vo) ;

= (CO) - RiygX’

R’y is C,-Cgalkylene or phenylene;

iiszeroor 1;

when s is 4,

W is a residue of the formula Ve or Vi

N._ NR5 Rz~ NRy, NY
o’ NS
) Y T
Nj/N NTN

N Y N N j& N
X' X<
Ryt o (vi);
(CO) (GO

Rz is Co-Cgealkylene;

when s is 6,
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W is cyclohexane hexaacy! or a residue of the formula Via

\(/N NRE.—HZF"NhFIZ—O—NRw N\
S e
Na N

T )N\\/NJN\ NTN

when s is 8,

(Vla) ;

W is a residue of the formula Vlla
\(/N\rNR;E,—' Ry—N Ry N Rs~NR,, N\ .
| Y
Na N N._ 2N
\ \( N7 lN N7 IN \r (Vlla).
)\\N/l\ /k\N/K

5. A compound according to claim 1 of the formula I

I
[ X7COT cacHRs (1)
7 rR

wherein

Rw: Ry Ry and R, are, independently of each other, C1-Cgalkyl, Cs-Cq2cycloalkyi or Cy-
Cshydroxyalkyl;

R, is hydrogen; C4-C4galkyl; oxyl; OH; CH,CN; C,-C,galkoxy; Cs-Ci2Cycloalkoxy; Cs-
Csalkenyl; Cs-Cgalkynyl; C,-Cyphenylalkyl; C,-Cqsphenylalkyl, which is substituted on the
phenyl ring by 1, 2 or 3 radicals selected from C4-C,alkyl and C,-Cjalkoxy; C;-
Cisphenylalkoxy; C;-Cisphenylalkoxy, which is substituted on the phenyl ringby 1, 2 or 3
radicals selected from C,-C,alkyl and C4-C,alkoxy; or R, is C,-Cgalkanoyl; Cs-Csalkenoyl;
C4-Cygalkanoyloxy; glycidyl; or a group -CH,CH(OH)-G, in which G is hydrogen, methyl or
phenyl;

R., Rs, R4, Rs, Re, R7, Ra, Rg, independently of each other, are hydrogen, C,-Cgalkyi or
Cs-Cqacycloalkyl;
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#10cycygld(apen%qmy)mng) or methyl; W being C1ga yl; cyclohexyl; or a roup -CO-Ry;,

where Ry, is C;-Cyzalkyl; cyclohexyl; phenyl; and q is a number 1-6;

A, is oxygen or a direct bond;

when A, is oxygen,

As is CH,,

R.s and Ry, each are H, and

Rzs is C-Cgalkyl, C4-Cygalkoxy, C,-Cq2alkoxymethyl; Cs-Cocycloalkyl, cyclohexyloxy, phenyl,
C,-Cgphenylalkyl, or hydrogen;

when A, is a direct bond,

Az is CO,

Rzs and R,; independently are H or methyl, and

Rgg is COOH, CONH,;, or COOR3g, where Ry is Cy-Cyoalkyl or Cy-Cghydroxyalkyl.

7. Polymer comprising recurring units of the formula LIV
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8. A composition comprising

A) an organic material sensitive to damage by light, oxygen and/or heat, and
B) as stabilizer a compound of the formula | according to claim 1.

9. A composition according to claim 8 comprising as organic material a thermoplastic organic
polymer or a binder for a coating or a photographic or reprographic recording material.

10. A composition according to claim 8 comprising from 0.1 to 10 % by weight, based on the
} material to be stabilized, of the stabilizer of component B.

11. A composition according to claim 8 comprising a further component selected from
solvents, pigments, dyes, plasticizers, antioxidants, stabilizers, thixotropic agents, levelling
assistants, further light stabilizers, metal passivators, phosphites and phosphonites.

12. A composition according to claim 11 comprising as a further component an additive from
the class of the 2-hydroxyphenyltriazines and/or 2-hydroxyphenylbenzotriazoles.

13. A composition according to any of claims 8, 9, 11, 12, comprising as component A on a
substrate at least one light sensitive silver halide emulsion layer containing a dye-forming

coupler.
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17. Process for modifying a functional organic polymer, which process comprises reacting a
compound of the formula | according to claim 1, which compound carries a hydroxy or epoxy
or carboxy group or an ethylenic double bond, or a hydroxy functional compound of claim 16
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with an organic polymer containing functional groups suitable for reacting with a hydroxy or
eroxy group or ethylenic double bond.

18. The use of a polymer according to claims 6 or 7 or of a polymer modified according to

claim 17 for stabilizing an organic material against damage by light, oxygen and/or heat.



