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towards materials such as ultraviolet light absorbers and stabilizers that are capable of

inhibiting such degradation.

20 A class of materials known to be ultraviolet light absorbers are
o-hydroxyphenyltriazines, in which at least one substituent on the 1, 3, or 5 carbon of the
triazine ring is a phenyl group with a hydroxyl group ortho to the point of attachment to the
triazine ring. In general this class of materials is well known in the art.

For example, United States Patent No. 3,843,371 discloses

25 hydroxyphenyltriazines for use in photographic materials.

United States Patent No. 3,896,125 discloses hydroxyphenyl triazines light
stabilizers for organic polymeric substrates. '

The use of hydroxyphenyltriazines alone or in combination with other light
stabilizers such as hydroxyphenylbenzotriazoles, benzophenones, oxanilides,

30 cyanoacrylates, salicylates, and hindered amine light stabilizers (HALS), for the
stabilization of polymers is also well known. For example, United States Patent Nos.

4,853,471, 4,921,966, 4,973,701, and 4,973,702 disclose such combinations.



Typically, the aforenentioned aryl ring wwth the hydroxyl group ortho to
the point of attachnment to the triazine ring is based on resorcinol and,
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havi ng appropri ate
20 the polymer substrate to be protected, or are adsorbed (chemically or physically) by one or

more systems components (such as pigments), thereby diminishing their effectiveness.
Such migration and adsorption problems are examples of the general problems of lack of
solubility and compatibility found for many commercial polymer additives.
Bondable triazines are well known in the art. For example, United States
25 Patent Nos. 3,423,360, 4,962,142, and 5,189,084 disclose various bondable triazines and
the incorporation of these compounds into polymers by chemical bonding. Bondable
stabilizers have a potential advantage in that, depending on the bondable functionality and
the particular polymer system to be stabilized, they can be chemically incorporated into a
polymer structure via reaction of the bondable functionality either during polymer
30 formation (such as in the case of polymerizing monomers or a crosslinking polymer

system) or subsequently with a preformed polymer having appropriate reactive



WO 02/ 36579 PCT/ USO01/ 32209 functionality. Accordingly, due to such
bondi ng, mgration of these UV absorbers between |layers of multi-I|ayer
coat i ngs ve@d2/863tD pol ymer substrates is greatly reduced. BUMVBRY328P THE
| NVENTION 5 The invention is directed to novel conpounds that are

pyri m di L3 r rayi t the
Compoundirsriipis) ABERERaH, BEW LB bobidh mnRgheRiks UY SIORSRBAVET:
| O R/ OlayertDf (rulfi- lamb@atmgeamdnm?o pelymedeyitrdenid greatlyt redgesd. or net hi ne, and
at least two Z are nitrogen, to forma triazine or pyrimdine ring; Xis
i ndependently sel ected from hydrogen and a bl ocking group; 20 Cis either
Rl OX f L is independently a hydrogen,
hydr ocar b ,M- ! Ky 61\?803( hydrocarbyl ), -S02(functional
hydsocarbyl), - SO3(he itehtdieis dhy@l‘,é@f@ﬁcbwl Yompousdeiiy dfeqsatrhidine, and
-CO(functional hydrocarb hydr ocar byI ) -CO( funct i onal
hydr ocarmﬁwlpe tmlnylmm@émm@ In qyeent 1ribg caupawpds oFteention CONH2 1
- CONH( hydro h CONH(functi onal hydrocar byl ), -CON
(hydr oca}} I S’I(II% &:ar byl), -CRW(functional -3

10
ey

15

wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to

form a triazine or pyrimidine ring;

X is independently selected from hydrogen and a blocking group;
20 C is either
FI<1 OX
)\ _R?
0"« 2O
R4

25 each of L is independently a

hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),
-SOz(ﬁlnétional hydrocarbyl), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
-CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional

30 hydrocarbyl), -CONH,, -CONH(hydrocarbyl), -CONH(functional
hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), -CON(functional



WO 02/ 36579 PCT/ US01/ 32209 hydrocarbyl) (hydrocarbyl), -CON(functional
hydr ocar byl ) (functi onal hydrocarbyl), or a hydrocarbyl group substituted
by any ofwohm3@hbbve groups; each of R3 and R4 are i ndeperdeusolys32209

hydr ogen, hydrocarbyl, hal ogen, hydroxyl, cyano, -Q hydrocarbyl), 5

- (functional hydr R}?cﬁ‘ﬁpe}fwll)lgl}am(o@(l%%@f?W@é&%ﬂ%ﬂ@%?&é@yl)(functlonal

N( hydr ocar byl ) (functi ona rocar unc

hydr ocar byl ) (f unct hadiatarbylglr@eatyidydchsbyt Sty dubtaitey by any Sf thenbbvondlps;
hydr ocar byl ), - SOZE{P ydrocar byI ), -S03(hydrocarbyl), -S02(functional
hydr ocar byl ) , eack@g an@& @Wam Wﬂﬁ%b(rabyl ) coq hydrocar byl ), 10

f t | h f
hydrocarbyl ) - LT Bpoe B BrF vt BUERRERLEEsL e SRR IRD: conen
- CONH( hydr ocar byl )0 ﬁfﬁ%ﬁeﬁ%@@ﬁdc%@d) Mﬁymadrbyll)ohydro@a}u 1), -
(hydr ocar byl ) (hydrocar byl ), - CON(functional hydrocar byl )(Flydr ocarbyl), -

CON( f unct i onal hdeGD’&lrWﬂ)}(l)‘(ﬁmtlﬁ)@hh}’drhgﬂibbl&,aNb@mUOI@ﬂ a hydrocarbyl 15

bstituted
Jhonti cal or i £1 dREReRe Al Ra R B Fra BV SRR SRS S BP0t ° bet ween
1 and 20 carbons, W@E&@'ﬂﬁylﬂ-S@ﬂHyﬁ&a@Eﬁ) as(o BB EcdrBy ng”s@{(ﬁﬁﬁhb&al benzene
n

ring so that they are ortho to each other. one enbodi hent of the

conpound of f or nul kydgedaybyl), $@3(§mb@@méhycﬁpwbﬂhecoﬂlhgdrogﬁgbﬁb,ns| sting of

o Hhore hyaroxy - ctiatytSed haRy R po RS RO AR Lo barar o,
or epoxy groups, RRdoAhyI})- @@@(m%c@m}l)omefmﬁai&lapﬁycﬁewb1 OB, OXygen
atons or 25 nitrogen atoris in the chain;”an a 2 to 24 carbon atons

optional |y subst i t-GQNHEydmedrgXy FCONHKbmytionat ay droxgrbyD aAl koxy, am no,
o o, carbamaio, ot Spoxyy Gt RS SN L Rl EOTLELD SRCACLL e s
to the, chain; 30 @owﬁh&%ﬂﬂhy&acébmﬁ%f&usﬁatr@ar&taﬂ% 8P4 hpdatdriyl
substituted by hydroxyl, carboxyl, “of amno groups and optlonally
cohi ai ni ng car bon;grpumsa;bga‘rnnectby anytafdlgeeaboiva groups; and
each R' and R? is identical or different and is independently a hydrocarbyl group of
between 1 and 20 carbons, wherein R! and R? are attached to an aromatic
benzene ring so that they are ortho to each other.
In one embodiment of the compound of formula (II), L is selected from the
20 group consisting of:
hydrogen;
an alkyl of 1 to 24 carbon atoms optionally substituted by one or more hydroxyl,
alkoxy, carboxy, carboalkoxy, amino, amido, carbamato, or epoxy groups,
and which may contain one or more carbonyl groups, oxygen atoms or
25 nitrogen atoms in the chain;
an alkenyl of 2 to 24 carbon atoms optionally substituted by hydroxyl, alkoxy,
carboxy, carboalkoxy, amino, amido, carbamato, or epoxy groups and which
may contain one or more carbonyl groups, oxygen atoms or nitrogen atoms
in the chain or attached to the chain;
30 a cycloalkyl of 5 to 24 carbon atoms optionally substituted by hydroxyl, carboxyl,
or amino groups and optionally containing carbonyl, oxygen, or nitrogen in

the ring; an aralkyl of 7 to 24 carbon atoms optionally substituted by one or

4.



the ring; an aralkyl of 7 to 24 carbon atons optionally substituted by one
or -4 WD 02/36579 PCT/US01/ 32209 nore hydroxyl, al koxy, chloro, cyano,
car boxy, wanbaa@rkoxy, am no, am do, carbamato, or epoxy BCDURSI/RA® may
contain one or nore carbonyl groups, oxygen atonms or nitrogen atons in the
ring; a polyoxyal k?ﬁll@r@‘ﬁ Hﬁgyﬁﬁfko%, diiiGof Q¥ @rbdkY/, @rboalkoxy, amino, amido,

- CH2- CH( OH) - CH2- 0- CHZ-E,CHZ ug G)mmD, (XIl) whefein D, is hydrogen,
-CH2-CH-CH2 0 10 cafBdiaHipOe)ox@Hzowd, andmaX®ntan pod groxgwl daybaryegroagds,cal of
the formula X1l -CO (CH2)uO (CH2- (CH2) uQ-)nm D2 (XII1) wherein D2 is
-(CH2), , - CO- R22 or Or¥&en 3{01s Py BIpEFk HloBKdn fEdiRl  of the formula XV 15
-YY-0- CO (CH2) erein D3 is -(CH2) -CO R22 or
R25; a pol yoxﬂé%b&%%ﬁe(%%?&%a@@é@%%m XV (CH2),

CH( B21) - CO- B, - ( CnnHZH Q1 (OH)ADHFA(CHBLATM, ) (BV),-Dyvherein D4 is hydr ¢¥éin of
R25; 20 a pol yoxyal kyl ene radical of the fornula XV

- CO- CH2- CH2- NH ( CniviEREein D) i diegs®nnD5 (XVI)  wherein D5 is - NH2,

-NH- (CH2) 2- 000- R23 or -O R25; a pol yoxyal kyl ene radi cal of the formula XVII
- YY- 0- CO- CH2CH2- NH- ( Cni @@_%mnHZnnDS (XVIl) 25 wherein D5 is as
defined under formul a 1) ;7 \a, pdl yoxyal kyl ene radi cal of the forrmula XVIII

-(CnnH2nn O ) nm CnnH2nnD6 (XWPI11)  wherein D6 is -NH CO R24, -OR25, OH or
H, a pol yoxyal kyl ene radi cal of the fornmula XIX 30

10 -CH,-CH(OH)-CH,-OH, or R*;
* apolyoxyalkylene radical of the formula XIII
-CO-(CH,),-O-(CH,-(CH,),~0-),n-D; ' (XIID)
wherein D, is -(CH,),-CO-R** or R%;
a polyoxyalkylene radical of the formula XIV
15 -YY-0O-CO-(CH,),-O-(CH,-(CH,),-O-) ;D5 (X1V)
wherein D, is -(CH,),-CO-R* or R*;
a polyoxyalkylene radical of the formula XV ‘
-(CH,),,-CH(R?")-CO-B~(C,,;H,,1-0-)sn-C o Hni-B1-Dyg XV)

wherein D, is hydrogen of R%;
20 a polyoxyalkylene radical of the formula XVI
-CO'CHZ_CHZ-NH'(CnnHZnn-O_)mm_CnnHZnn_DS (XVI)

wherein D, is -NH,, -NH-(CH,),-COO-R* or -O-R%;
a polyoxyalkylene radical of the formula XVII
-YY-0-CO-CH,-CH,-NH-(C . H,.,-0-),,n-CiHomn-Ds (XVII)
25 wherein D; is as defined under formula (XVI);
a polyoxyalkylené radical of the formula XVIII
“(ConHan0- Y ConHlaonDs ’ (XVII)
wherein D, is -NH-CO-R*, -OR?, OH or H;
a polyoxyalkylene radical of the formula XIX

30 ‘
—CH- CHy—(OCH—CHy)yr- Dy

(XIX)
R17 R17



- CH CH2- (OCH CH2)11 D7 R17 R17 (XIX) -5 WO 02/36579 PCT/US01/ 32209
wherein D7 is -OR25, -NHCOR24 or -OCH2CH2OR25; R21 is hydrogen or C, -Cl6

al kyl ; RWO0x36329 C1L0 al kyl ene, phenyl ene, napht hyl ene, di poEUgd1IEI2209 Or

C2- C6 al kenyl ene, methyl enedi phenyl ene, or C4-Cl5 al kyl phenyl ene; 5 R21 is

hydrogen_or G, - C16 yaldgihiny, iR28R ™S NIt QRETranCHRORE8R 23 1 ¢ hydrogen, CL- 08

al kyl, C3-C6 al kenyl, aryl, aryl -C, - C al ky R24 s hydr ogen, C, -Cl12

al kyl or aryl ,RZELﬁ H?ﬂﬁoges @Q@,@alhﬂkyl ' C5-C12 cycl oal kyl, C3-C6 aI kenyl ,
Cl1-C12 al kyla ry upsubstitute tltuted
G- o al kot Rs o8 hliteng; pherien?, o ielie Ros bt S Qrapubst L uted

an i nteger from2 HedvRRe | i 1k uis an |nteger
fromlto 4. In anot ﬁﬁen%(fﬁ eog;ce’tqﬁéa gﬁgbﬁ?’d&of formula (11), L is an
alkyd chain & ibéiyﬂﬁ@&nlor@ﬂ@lgﬂkydar bons optionally interrupted by one or

nmore oxygen atg having 20, one or nore of the hydrogens in the alkyl
chai n substi t@te’éhﬁkﬂge’éyrao‘l%droxyl group, or terminating with a carbonyl

functionality u re CC%—]%] V\/Qﬁ,li g Mis a OR', NR'RY
wherein R’ é{ R;,s%?ﬁfifgél nde%%%%ﬁh y rog or an al kyl gr oup of between

1 and 8 car bons tlﬁﬁﬂ @’IPCJ ﬂkgll |y have one or nore of the hydrogens
substituted for % ydr ox group. 25 In the conpound. of formula (11)
R3 and R4 mayRHds Mé@ﬂé’ﬁ(@ ﬂzyﬁl%’épre%ﬂ’bd from hydrogen, and an al kyl of 1

royope oot B BTRE RV BT, BloBER, L IR 02ems, Lo £ Yhe ™
conpound of fornmul & {d,} MkiRbryrd afy2-Cray, dieylj ndi vidually a C1 to Cl10

YY is unsubstituted or substituted C,-C,, alkyl;

B, is HN or O;

kk is zero or an integer from 1-16;

15 mm is an integer from 2 to 60;
nn is an integer from 2 to 6;
u is an integer from 1 to 4.
In another embodiment of the compound of formula (II), L is an alkyl chain
of between 1 and 20 carbons optionally interrupted by one or more oxygen atoms, having

20 one or more of the hydrogens in the alkyl chain substituted for by a hydroxyl group, or
terminating with a carbonyl functionality of general structure -CO-M, wherein M is a OR",
NR*RY wherein R* and R are independently hydrogen or an alkyl group of between 1 and 8
carbons that optionally have one or more of the hydrogens substituted for by a hydroxyl
group.

25 In the compound of formula (II) R? and R* may be independently selected
from hydrogen, and an alkyl of 1 to 8 carbons atoms wherein one or more of the hydrogens
in the alkyl chain may optionally be substituted with an the nitrogen of an amine. |

In the compound of formula (II) R! and R? may be individually a C, to C,,
straight chain alkyl, branched alkyl, or cycloalkyl and R' and R? may be attached to the

30 aromatic benzene ring at the 3 and 4 position relative to the point of attachment of the
triazine ring or they may be attached to the aromatic benzene ring at the 2 and 3 position

relative to the point of attachment of the triazine ring.

-6-



straight chain alkyl, branched al kyl, or cycloal kyl and R and R2 may be
attached to the 30 aromatic benzene ring at the 3 and 4 position relative
to the povev2/ads7att achment of the triazine ring or they npgTsS0IARR@Ched to
the aromatic benzene ring at the 2 and 3 position relative to the point of
attachnment of the {riazgk |F for /H§9g’le/n- 32209 In the
conpound of forrrulItzrilt??%?rﬁg%%ﬂﬁrgfﬁ%gu%\eﬁlgg%?%%g}éﬁglzr? one enbodi nent of the
conpound of for nulla dnk eedodirgerit ©f theniompoged offodmuld Il sadklZ R2a nifrogen & s
embodi nent when Cis RL R2 10 each R and R2 may be nmethyl groups. In

anot her ‘eibodi nent of the conpound of fRrnula (11) each Z is nitrogen; X
is hydrogen; Cis RL R2 15 each R andR2 4% individually a Cl to Cl10
straight chain alkyl, branched al kycI oal kyl; L is alkyl chain of
betsveen 1 and 20 carbons, wherein the\alKyl chain is optionally
interrupted by one or nore oxygen atons, has one or nore of hydrogens in
the al kyi thisgppodigigms wheni g for by a hydroxyl group, or termnates with a
carbonyl functionality of general 20 structure -COM wherein Mis a ON
NR'RY wherein R* and R are independent)yy hydrogen or an al kyl group of
between 1 and 8 carbons that optionally has one or nore of the hydrogens
substituted for by a hydroxyl group; \RR?and R4 are each hydrogen. In
anot her enbodi nent the conpound of ention has the formula (111): 25
R\l(;(OODRB R2 rOz 0 4

each R! and R? may be methyl groups.
In another embodiment of the compound of formula (IT) each Z is nitrogen;

X is hydrogen; C is R

|—\ R2
y &

each R, and R, is individually a C, to C,, straight chain alkyl, branched alkyl, or cycloalky];
L is alkyl chain of between 1 and 20 carbons, wherein the alkyl chain is optionally
interrupted by one or more oxygen atoms, has one or more of hydrogens in the alkyl chain
substituted for by a hydroxyl group, or terminates with a carbonyl functionality of general

20 structure -CO-M, wherein M is a OR*, NR*RY wherein R* and RY are independently
hydrogen or an alkyl group of between 1 and 8 carbons that optionally has one or more of
the hydrogens substituted for by a hydroxyl group; and R? and R* are each hydrogen.

In another embodiment the compound of the invention has the formula (IIT):

25 R’
%
R?—-
30 L. dr




RzGz YC 30r (IIl) -7 WO 02/36579 PCT/USO1/ 32209 wherein each Z is

I ndependently nitrogen or nethine, and at |east two Z are nitrogen, to
produce avopn¥asine or pyrimdine ring; X is independent!| yPeriUsatredosof r om
hydrogen and a bl ocking group; Cis either 5 OX R2 or OO R R4 r is an
i nt eger vagryiReackZds thddpentient®akifropén br msthiddepeadesnt two B aRygitegen to
hydrocar byl , -S02(hydrocarbyl), -S03(hydrocarbyl), SO02(functional

hydr ocarP’é?q1 ce a.tgazne ehpymr@n%ne ImM&r ocar byl ), -COQ(hydrocarbyl),

- f ti l. h I - hyd b - CO(functional
ydr ocar byl ) - OORS ARBRL i TR RaR P Bloo ke car byl ), - oo
- CONH( hydr ocar ydither - CONH(f uncti onal hydrocarbyl), -CON

(hydrocar byl ) (hydrocarbyl ), -CON(functional hydrocarbyl) (hydrocarbyl),
-CAN\(functional hydrocarbyl)(f hct i onal h¥d ocar byl ), or a hydrocar byl

group substituted by any of t ahgve groups; ch of R3 and R4 are
I ndependently a 20 hydrog@@car byl , giydroxyl, cyano,
-Q(hydrocarbyl), -Q(functio ydr ocar byl ) ) Qyé'r ocar byl ) (hydrocar byl ),
- N(hydrocarbyl) (functional hydrocarbyl), N(fg!{gc ¥ onal

hydr ocar byl ) (functi onal hydrocarbyl), -S(hydrocarbyl), -S(functional

hydr ocar byl ) i §1912n e@é%gt%v%gr%lahd 4 S03( hydrocar byl ), -S02(functional

=6

10 each of L is independently a
hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),
-SO,(functional hydrocarbyl), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
-CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional

15 hydrocarbyl), -CONH,, -CONH(hydrocarbyl), -CONH(functional
hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), ~-CON(functional
hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(functional
hydrocarbyl), or a hydrocarbyl group substituted by any of the above groups;

each of R? and R* are independently a
20 hydrogen, hydrocarbyl, halogen, hydroxyl, cyano, -O(hydrocarbyl),
| -O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -

N(hydrocarbyl)(functional hydrocarbyl), -N(functional |
hydrocarbyl)(functional hydrocarbyl), -S(hydrocarbyl), -S(functional
hydrocarbyl), -SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(functional

25 hydrocarbyl), -SO,(functional hydrocarbyl), -COO(hydrocarbyl),
-COO(functional hydrocarbyl), -CO(hydrocarbyl), -CO(functional
hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional hydrocarbyl), -CONH,,
-CONH(hydrocarbyl), -CONH(functional hydrocarbyl), -CON
(hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(hydrocarbyl), -

30 CON(functional hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl
group substituted by any of the above groups;



25 hydrocarbyl), -S03(functional hydrocarbyl), -COQ(hydrocarbyl),
-COQ(functional hydrocarbyl), -CO(hydrocarbyl), -CQ(functional

hydr ocar W0 »2/36s®@CQ( hydr ocar byl ), -OCO(functional hydrocarbgT/UsoIZBNH21

- CONH( hydr ocar byl ), -CONH(functional hydrocarbyl), -CON

(hydrocar byl kboyRr aeErP¥lidentictX QN ditHEYeht HAas indpéieaiPy wﬂm@l{as»pg%b% by, 30
CON(functional hydrocarbyl) (functi onal h_ydrlocar byl ), or a hydrocar byl

group substi t ut ed betweenyl @fd 2hearbdsyehgemipsand-B anpaitrhed 57 20Matis01/ 32209
each R and R2 is identical,or different. and,is independently a hydrocar byl
group of bet \RERAENG r’&ﬁcfoigﬁég‘?yb%ﬁg,r&%‘?a@pﬁaﬁh and R2 are attached to an
aromatic _bemyeifniing, §clbh fohfihe BfdipRohigiiLofach alilatie, O.cphen 1 1S
2, is selected fromthe group consisting of C -C16 al kyl éne, C4- 12 5

al Kenyl ene, xyl yl etienylede G3lyland ¢, €hpaligplieshwhichiinirdgenrypedbly bye ermeowr nor e

oxygen atons, hydroxy-substi.tuted C20 I jch. |s interrupted by one
or nore oxygen at eﬂgen-WY%wﬁ%W@ﬁ%@cﬂ 18 lntqr@@qlélqé'-@@,
-CONHR 7 NHCO 5 RRL 8- ¢ cifoa_polyoxyatKxbErghr i dge
menber of the for r‘?ﬂf"é)%)‘yc‘g-emzu@(l’w-mz-o- G- (CGH2) U O)Zm'?clb S oH on
-CH2- 32(XX), a peCPexRHfkgDensGO-cOE B+GAMe,f ornul a XXI

10808 TR B (i o o el e s
X i 11
E ( 2% Kk- ?:HE)(I;Z){;) X%%O%%&%héﬂ%ﬁﬁﬁ%ﬁ% rtl:}rlléB%I?m%g{{%- ?J—lzolé2 1) - (CH2) kk

(XXI11), a pol yoxyal kyCHpMCH(OH)gEHFOROEH,~(@TH,) FO- )i, p10H}H GHROH Y
- COCH( R21) CH2NH( CnnH2nnO) nmCnnH2NnNNHCH2CH( R21) CO- ( XXI V) a pol yox&a}l{)kyl ene

bri dge nenber of the formnul aCixy 32
a polyoxyalkylene bridge member of the formula XXI
-CO-(CH,),-O-(CH,~(CH,),-0-),,,-(CH,),-CO- (XXTI),
15 a polyoxyalkylene bridge member of the formula XXII
-YY-0-CO(CH,),-O-(CH,-(CH,),-O-),,.,-(CH,),-
COO-YY- (XXII),

a polyoxyalkylene bridge member of the formula XXIII
“(CH,)yy-CH(R?)-CO-B,(C,,Hypy0-) s ConHlons B -
20 CO-CH(R*)-(CH,)- (XX11D),
a polyoxyalkylene bridge member of the formula XXIV
-COCH(R*)CH,NH(C, H,..0),,0.CHs-NHCH,-CH(R*)CO- (XXIV)
a polyoxyalkylene bridge member of the formula XXV
-YY-0O-CO-(CH,),-NH-(C, . H,,,-O-)nm-CnHomn-NH-
25 (CH,),CO0-YY- (XXV),
a polyoxyalkylene bridge member of the formula XXVI
(Con s 0 CorHm- (XXVD),
and a polyoxyalkylene bridge member of the formula XXVII
-CH(CH,)-CH,-(0O-CH(CH,)-CH,),~(O-CH,-CH,),-(O-CH,-
30 CH(CH,).- | (XXVID),
whereina+c=25andb=85t040.50ora+c=2to033 andb=0,



-YY-0-CO (CH2) 2 NH (CnnH2nnO-) mm CnnH2nnNH 25 (CH2) 2CQ0- YY- (XXV), a

pol yoxyal kyl ene bridge nmenber of the fornmula XXVI -(CnhnnH2na O ) mm CnnH2na
(XXVl), awvadoz3qsed yoxyal kyl ene bridge nenber of the fornul BCRKW1/32209
-CH(CH3) - CH2- (O CH(CH3) - CH2) a (O CH2- CHZ)b (O-CH2 30 CH(CH3), (XXvil),

wherein a+ c=2.5 andb= &. A0 + = - 9
PCT/ US01/ 32209 RI15 is %zﬁi&?é Le?i‘ee% %i‘%ﬁlgﬂgfpﬁ %y?e%@%%%

di t hi aal kyl ene, phenyl ene, n@h@ﬁﬂ@ia@ﬁ@hﬂ@ﬂﬂf&dtph&[}&ene@m CZO;@ll&hyleml,loene
or  phenyl ene- XX- phenyl ene wher ein S

_C(CH3)2-: 5 R 16 is C2-C10 ﬁh%}b’l @W@@lﬁ@i@nwaaqewméwp—ezﬁo

di t hi aal kyI ene, phenyl ene, thyl e h e,. or C2-C6 al kenyl ene
prOV| ded that when r is 3 the g kehylgﬁé hglg ;(qu gast’ 3 carbons; R' is

C2- €10 al kyl ene, phenyl Rffeis )anhilkyleas e, -dj, phenylemseor C, m,omﬁthﬁa}k@ﬂiene
al kenyl ene, net hyl enedi phenyl ene, or C4-Cl5 al kyl phenyl ene; and R18 is
C2-C10 al kyl ene, or C4 C20 aPhgayiams, nanhéhyﬂ@m diahenylenseOir -fre AkenygyRyen

atoms; R2' i hydrogen or CLolealkylind Y sy bsHBStLUl edor

substituted C2-C20 al kyl ; or "ah rnteger from
1-16; mmis an integer frorrbgrbg@s 60; nn is an integer from2 to 6; 20 s

is 1-6; uis an integer froml to 4, whenr is 3, Dis
R"7is C,-C,, alkylene phenylene, naphthylene dlphenylene

10 or C,-C, alkenylene, methylenediphenylene, or C4 -Cis
alkylphenylene; and
R' is C,-C,, alkylene, or C,-C,, alkylene interrupted by one or more

oxygen atoms;

R?' is hydrogen or C,-C, alkyl;

15 YY is unsubstituted or substituted C,-C,, alkyl;
B,is NH or O;
kk is zero or an integer from 1-16;
mm is an integer from 2 to 60;
nn is an integer from 2 to 6;

20 s is 1-6;

‘ u is an integer from 1 to 4;

whenris 3,Dis

{(CHZ)S—COO—E}— RY

25 - and whenris4,Dis

20
—E(CHZ)S—COO—:‘G—R

wherein R' is C;-C,, alkanetriyl and R% is C,-C,, alkanetetryl.
30 In one embodiment of the compound of formula (III), r is 2 and D is an alkyl
chain of between 1 and 10 carbons or -CO-P-CO-, wherein P is an alk_yl chain of between 1

and 10 carbons or a benzene ring wherein the carbonyl groups are meta or para to each

-10 -



-~ (CHA-COO-}- R19 3 25 andwhenris4,Dis (CH2)S-COO--- R20 4 wherein R19
is C3 C10 alkanetriyl and R20 is ¢4 Cl10 al kanetetryl. 30 In one enbodi nent
of the covpousd7of forrmula (I11), r is 2 and D is an al kyPCT/wR@/32265f
between 1 and 10 carbons or -CO P-CO, wherein P is an al kyl chain of

bet ween dineand 89 ehfbolRfS R° aRd ReRA fEG e 1ﬁde%9nd@ihﬁg§él@ctw?roﬁﬁﬁﬁ%lgfén GAOMPS are
neta or para to each -10 WO 02/ 36579 PCT/ US01/ 32209 ot her

enbodi neakylRE laod cmbm;atd»ms wheteppencemniore sétlmdtyéd)genmm thy d]kwbdmln magl an

AP dﬁﬁa?lw%%aﬁ oS T o Py SEDET e B EHORATEY BB TRl ne”
R h
br anched S By "ar eey ol ?‘K‘W“ Rt *ﬁandmtpé"%ﬁ‘%%ﬁ%%‘?Eﬁ%gd@%“’@émed

ar opgat i ctobbmmmtm |b|agzemb ringent SheaBnazhd4 paxitidn weintive tathepeitt of btiehpennof of

attachnment of . the triazine ring or may be attached to the omat.i ¢ benzene
ring at PREFIFIETNSOLBAY b aﬁachP&OatbP @@%l%h?@zwrmg %Fh%f E‘%‘%H‘éﬂ?%f t he

tr' azin e[a 1&9’(05@?& x‘éo@}f%& t@ftrh e mteﬁr}ﬁ}% GadiBY nid bglim&(%eﬁang\yﬁen Cis

groups. n anot hier enbodi nent
of the Qﬁﬁpb@ﬂd of formula (III) each Zis nitrogen; X is hydrogen; Cis
R 20 R2 each R and R2 is individually a C, to ClO straight chain al kyl,
branched al kyl, or cycloal kyl; and R&qhnd R4 are each hydrogen.

10 | _@//RZ

When C is

1

s O

each R! and R? may be methyl groups.
In another embodiment of the compound of formula (III) each Z is nitrogen;

X is hydrogen; C is
R1

each R, and R, is individually a C, to C,, straight chain alkyl, branched alkyl, or cycloalkyl;
and R® and R* are each hydrogen.

In another embodiment the compound of the invention has the formula (IV):

25 B ]
1

R\
!
“Ql_,

~J|_ _OL

30

av)
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I n anot her enbodi nent the conpound of the invention has the formula (1V)

25 R~ RBR4A OL R ~\ gbh OZ 2Y0Zz Ol C 30r (lIV) -11 WO 02/36579

PCT/ USO1M3aan%ss7avher ei n each Z i s independently nitrogen PeT/wstii2e®, and at
| east two Z are nitrogen, to produce a triazine or pyrimdine ring; Cis

ei ther Riyfdin eadfez ¥ inBpenbhtly r‘ﬂﬁ‘éé&i & rethiie Sﬁldeﬁ &gt M@@a@ﬂfr@ﬂéﬂ t@nd a

bl ocking group; r is an integer tween 2 and 4; 10 each of
|ndepend@nmhyeathqﬂMamnpynnhﬁdwauq;byI, - S02( hydr ocar byl ),
-SOB(hydrocar%y] S02(functional hydrocarbyl), -S03(fanctional

hydr ocar byl ), Gﬁ%f%ydrocarbyl) -CO( functional hydrocarbyl),

-CO hydrocarbyl ), -COfuncti onal hydrocarbyl), -OCO hydrocarbyl),
-OCQ(functional 15 hydroca yI) CCNH?@X-CCNH(hydrocarbyl),

- COSH(functional hydroca 2. CON (hyd rbyl) (hydrocar byl ),
-CON(functional hydro hydr ecar Lfuncti onal

hydr ocar byl ) (functi onal ocarbyl), or drocar byl group substituted
by any of the above groups; each of R3 andrR4 ‘are independently a

wherein X is selected from hydrogen and a blocking group;
r is an integer between 2 and 4;
10 each of L is independently a
hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),
-SO,(functional hydrocarbyl), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), ~CO(hydrocarbyl),
-CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional
15 hydrocarbyl), -CONH,, -CONH (hydrocarbyl), -CONH(functional
hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), -CON(functional
hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(functional
hydrocarbyl), or a hydrocarbyl group substituted by any of the above groups;
each of R? and R* are independently a
20 hydrogen, hydrocarbyl, halogen, hydroxyl, cyano, -O(hydrocarbyl),
-O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -
N(hydrocarbyl)(functional hydrocarbyl), -N(functional
hydrocarbyl)(functional hydrocarbyl), -S(hydrocarbyl), -S(functional
hydrocarbyl), -SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(functional
25 hydrocarbyl), -SO,(functional hydrocarbyl), -COO(hydrocarbyl),
-COO(functional hydrocarbyl), -CO(hydrocarbyl), -CO(functional
hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional hydrocarbyl), -CONH,,
-CONH(hydrocarbyl), -CONH(functional hydrocarbyl), -CON
(hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(hydrocarbyl), -
30 CON(functional hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl
group substituted by any of the above groups;

-12 -



20 hydrogen, hydrocarbyl, hal ogen, hydroxyl, cyano, -Q hydrocarbyl),
-Q(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -

N( hydr ocavyt/3dsfunct i onal hydrocarbyl ), N(functional PCT/US01/32209
hydr ocar byl ) (functi onal hydrocarbyl), -S(hydrocarbyl), -S(functional
hydr ocar byl ), eachG2(dmdadt’as atelti¢a) or diPRe3édt vdd eciatédehilenttySPR(droceh Y1 @Redp &5
hydr ocar byl ), -S03(functional hydrocarbyl), - hydr ocar byl ),
-CoO(functional hybetwsan byhyl 20 cadphsy drhseein By lapd R? apatiaplkad tonalaromatic

hydr ocar byl ), , - hydr oca 1), - functional hydrocarbyl), -CONH2,
TEONK hydt o aPBFETE HERREIE (R EIeHEo PAFDEEPBy 1) - CoN

(hydrocar byl ) kh¥eeoe arDYd delectddPrh opabnsityds o¢ar oy | dikhegs agachyl ), 30
CON(functional hydrocarbyl) (functional hydrocarbyl), or a hydrocar byl

grobfip substituted bikeaylgnepkylyleneabpCe adindenpswhich & iWeripteglds ade or more

PCT/ USO01/ 32209 each R and is identical, or different .and is

i ndependently a hy%@?&?gi}ﬁ‘sﬂg?zf%rﬁﬁy‘égb%’%‘ﬂtﬁggﬁ @@%@B&QHWSHBWM&O@% R
and R2 are attacheg: ,8rAfkvebPIBhisC —LENEEGHCHD-SR L hacH tgyoanempLt ho to
each other; X whenr is 2. 1s selected fromthe group consi sting of Cl-Cl6
al kyl ene, C4 Cl2 5—-al@eRFei)—xy+¢DenNH-CRI'C2NHa-KP-ene which is

interrupted by one or re Xyggn ne droxy-substituted C3 C20 al kyl
005K nﬁf@éﬁw(jg‘%

which is interruptet sOT sat ons,

- CR CH( OH) CH20O- R15; e - R7 NHCO, -(CH)-
R g$-OIS)CO(CHz) sa%yg%g%%f%ﬁlnﬁ@b%g%foﬁ% &r of the forml a(XX )
- CH2CH( OH) - CH20- ( CH2- ( G HEH(QHInAEED-CHHMCHOLED-) XXCH,- a pol yoxyal kyl ene
bri dge nenber of the formula XXl -CO (CH2)"O (CH2- (CH2) nO-) nm CO
(XXI'), 15 a pol yoxyal kyl ene EHK@E%—%m()er z)f t§1e fogrrulé XX?I (0&8’

ool yoxyal kyl ene bys BAoSEE el NEb (hdhloer oPHR Shfyik X ) 2

-CO-(CH,),-O-(CH,-(CH,),-0-),,.,-(CH,),-CO- (XX1),
15 a polyoxyalkylene bridge member of the formula XXII
-YY-0-CO(CH,),-O-(CH,~(CH,),-O-),,..-(CH,),

-COO-YY- (XX11),

a polyoxyalkylene bridge member of the formula XXIII
~(CH,)y-CH(R™")-CO-By~(C,,;Hyi-O- )iy ConF Lo
20 B,-CO-CH(R?)-(CH,),,- (XXIID),
a polyoxyalkylene bridge member of the formula XXIV
-COCH(R*)CH,NH(C, H,,,0),,,C..H,,,-NHCH,-CH(R*)CO- (XXIV)
a polyoxyalkylene bridge member of the formula XXV
-YY-O-CO-(CH,),-NH~(C _H,,,-0-)um-Coonn-NH-
25 (CH,),COO-YY- (XXV),
a polyoxyalkylene bridge member of the formula XXVI
(CorHann=O-Y iy ConHlom (XXVI),
and a polyoxyalkylene bridge member of the formula XXVII
-CH(CH,)-CH,-(0O-CH(CH,)-CH,),-(0-CH,-CH,),-(O-CH,-
30 CH(CH,).- (XXVI),
whereina+c=2.5andb=8.5t040.50ora+c=2to33 andb=0,

-13 -



- (CH2) kk- CH(R21) - CO- B, -(CnnH2nuGO- ) mCnnH2nn 20 B 1- CO- CH( R21) - (CH2) 1clc-
(XXI'I'l), a polyoxyal kyl ene bridge nenber of the fornmula XXV

- COCH( R2We@hiz3dd¢CnnH2NNO) nmCnnH2NNNHCH2CH( R21) CO-  ( XXI'V) BCpokyimey@ kyl ene
bridge nmenber of the formula XXV -YY-0-CO (CH2) 2- NH (CnnH2nn- O ) nm

CnH2na- NH 25 (CH2) 2000- (O X i gge,. of the
formul a XXV -(CnnH2nn-g;131%@%EIB(X%H?%G\Y}?)O%ﬁgéz}%%lggg(ﬁo{:ilg%ydé{ﬁ%%e ®bri dge
menber of the formula XXVI| phe16E3hafBiiRié; @ﬂ‘halﬁbné;kil?gzl-cé alkenylene, or

an

(O CH2-CH2) b- (O CH2 30 CH(CH3 u‘DéXXVII . Wherein at+c=2. b= 8.5 to0 40.5
or a+c=2to 33 and b = Qphemnge spheenieoe pheyeirsdd §2209— RS- s C2- C10

al kyl ene, C2-Cl10 oxaal kyl gae or C2- C10_dithiaal kyl ene, phenyl ene,
napht hyl ene, di phenyl ene, §§F CZ-%2 af %nﬁ@r%i or phenyl ene- XX- phenyl ene

whesein XX is -0-, -S R8GG,-C 1en&)'C,=C, SkilylendoR.6C| Hithemkdfone,
al kyl ene, C2-Cl0 oxaal kyl ene 2orls:hcgc},CIO cfi(t%\i aal kyl eneﬂ,:(12 pk)enyl ene,

napht hyl ene, di phenyl ene, or pEenybseahdpbihyilensedippenxiente dr Chél; albarylene | s 3
t he al kenyl ene has at |east 3 ca

napht hyl ene, di phenyl ene, 1@r°6'ﬂé%%ﬂ%g”l%ﬁ§lfél§1 Iﬂé%a-é, ér??@‘?l aléﬁgﬁlhﬁﬁgﬁglyleﬁg,e’ or
C4 C15 al kyl phenyl ene; and Ri&bbss;CZ C10 al kyl ene, or C4 C20 al kyl ene
interrupted by one or nore oxygen atons; R21 is hydrogen or Cl-Cl16 al kyl;
15 YY is unsubstituted Bl isGhsli 2lylene, phergdencahiptthylemB] diphenfens, O kk is
zeng or an Integer fr Omorl(_lzl-g;6 alkenylene, methylenediphenylene, or C,-C,, ‘
alkylphenylene; and
R is C,-C,, alkylene, or C,-C,, alkylene interrupted by one or more
oxygen atoms;
R?! is hydrogen or C,-C,4 alkyl;
15 YY is unsubstituted or substituted C,-C,, alkyl;
B, is NH or O;
kk is zero or an integer from 1-16;
mm is an integer from 2 to 60;
nn is an integer from 2 to 6;
20 sis 1-6;
u is an integer from 1 to 4;

whenris 3, X’ is

19
—E(CHz)S—cooi—R

25 and whenris 4, X’ is
20
—E (CHy)—<( IOO—]— R
4

wherein R" is C;-C,, alkanetriyl and R” is C,-C,, alkanetetryl.
30 In one embodiment of the compound of formula (IV) r is 2 and X’ is an
alkyl chain of between 1 and 10 carbons or -CO-P-CO-, wherein P is an alkyl chain of

between 1 and 10 carbons or a benzene ring wherein the carbonyl groups are meta or para

- 14 -



mmis an integer from2 to 60; nnis an integer from2 to 6; 20 s is 1-6;
uis an integer froml to 4, whenr is 3, X is --E (CH2)s-COO_ R19 3 25
and whenwoObx3es79 X' is --E (CH2)S-COO -- RR 4 wherein ROTUSOICR2010

al kanetriyl and R20 is C4 Cl0 al kanetetryl. 30 In one enbodi nent of the

conpound 9k, dQjtH! %%{Oﬁmﬁoa&e%t ROGLAR indy md%bé%en&yea@ct&i frBft ween 1 and

10 carbons or - wherein P is an a yl' chain of between 1 and 10
car bons cbwdmgble,randraa atkyd @f Whe Bearbohhetomamdemgih oge oupsreasftherbydrogenspar a - 14
WO 02/ 36579 PCT/ US01/ 32209 each other, In this enb di ment and R4 may
be i ndepdbfgdkyl CW@é’F‘@(:?@&P%HB%G ‘H@%Wlthéﬁtﬁhea?ft@gﬁ‘}/? %TaI?LmPoﬁgth&ar bons

at oms m%{/n%h@ngéﬁgL%aWé %n Q&YL&%M‘%!%{G RBERST 4y 2d ‘?b&lskv)(rhel%ﬂ?ﬂlhg a{lﬁ}’cham

optional | stit an nitrogen an am ne

enbadi mend optiomaly memﬁpted iy bn€ bambreafxypat avoris, Has and o2 thozabbihe hiydmslgedissinn t he
al kyl chain 5 is optionally interrupted by one or nore oxygen atons, has

one or mbecaligyl chaia S#P%f%tbtj’érfgf bya hYdf@XBdlg{E%P, OhisrHinatesSYith yeaiomdr by a

hyd | P Li |
R T
i ndepend®nbie)intopdnoatly 10idrégendr oy lalkgt gtoap ofF bb@iesremnd Sasaehdhs dadt bpticnallat

optionally rmay have one or nore of the hydrogens substituted fqr by a
hydr oxy| nigydape oot mpee ofghe hybagens subsituteh iriy adrowligrnpvilathis 1y a C, to

Clol EQSt raj %g&glﬁl Lﬂ‘ gnd( ﬁi {nag %%21%{] % ggﬁ zy b to @ r ﬁt%’lgfl c%&ﬁy ilkglngra?che g\ '?2 may

ttacﬁ 0SI ative

t 0 the pei &cldiikydtaha gt R Ohay b@attarch@cztortﬁe BitoRthtiobeAtdna i@t tHe 3 :i'tﬁl aromatic
benzene ring at the 2 and 3 position relative to the point of attachment of

t he tri aposiieor iefpjive to thetpviint afptfaelingmn of ba dliezmawng peattached fodhe aroandicC may

be 15 R b%ene ring at the 2 and 3 position relative to the point of attachment of the triazine ring.

In this embodiment each Z may be a nitrogen and C may be

15 R

When C is

each R! and R? may be methyl groups.
In another embodiment of the compouﬁd of formula (IV) each Z is nitrogen;

X is hydrogen; C is R

each R, and R, is individually a C, to C,, straight chain alkyl, branched alkyl, or cycloalkyl;
and R® and R* are each hydrogen.

-15-



Wen Cis 20 R each R and R2 may be nethyl groups. |In another enbodi nent
of the conpound of formula (1V) each Z is nitrogen; X is hydrogen; Cis Rl
25 R2 eavdom3esand R2 is individually a C, to Cl O strai gheCTuadws2a09yl ,
branched al kyl, or cycloalkyl; and R3 and R4 are each hydrogen. -15 WO

02/ 36579 PCT/ USO1/ ?cgiiﬂ@ he

I nvention has the ? gﬁgtga[mmé( \/ﬁiﬁo&qﬁl{%épﬁ h\H‘éP%le %@%tf%%zfﬁﬁé’%%ﬁﬁli%
wherein gugh Z is independently nitrogen or nethine, and at |east two Z are
nitrogen, to forma triazine or pyrimdine ring;, X is i ndependent | y

sel ected from hydrogen and a bl ocking group; 15 CGs 1 OX R2 --(( ) > or

300 R~ R4 20 r is 2;[L is independently a hydrogén, hydrocarbyl,
- S02( hydrocar byl ), -S03(hydfocar p{yl)

5 @Y;Q

C
- r
10
V) |
wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to
form a triazine or pyrimidine ring;
X is independently selected from hydrogen and a blocking group;
15 Cis
||21 OX
0\ _R2
~O" = ZO
R4
20 ris2;

L is independently a

hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),

-SO,(functional hydrocarbyl), -SO,(functional hydrocarbyl),

-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
25 -CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional

hydrocarbyl), -CONH,, -CONH(hydrocarbyl), -CONH(functional

hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), -CON(functional

hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(functional

hydrocarbyl), or a hydrocarbyl group substituted by any of the above groups;
30 R3 is independently a. |

hydrogen, hydrocarbyl, halogen, hydroxyl, cyano, -O(hydrocarbyl),

-O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -

- 16 -



-S02(functional hydrocarbyl), -S03(functional hydrocarhbyl),

- COQ( hydrocarbyl), -COQ functional hydrocarbyl), -COQ(hydrocarbyl), 25

- CO(f unctwonabesnydr ocar byl ), - OCQ( hydrocar byl ), -OCQ funcPCDU&01/32209
hydrocarbyl), -CONH21 - CONH(hydrocarbyl), -CONH(functional hydrocarbyl),

- CON (thydr ocar byl ) ( eAbPY(Rincriob Wy drRGEbAN N (funct
hydr ocar byl )(hydrogjj@gyl %ncflgnct |}{)nal ﬁgj(;ro(carcbl)%e)l(f uncti onal

hydr ocar byl ), or ahly;ltircmrbab(fyhctgmahlpychu@sbyl) u$(bsiddoyaraply, Sffubdtonabove
g;gggs O? gy?? olczr 5’3’ glje‘)%grgga( %lﬁﬁ@g’fl’g}%g{b?’ﬁygpo@éﬂ%f?% YBy‘lSDzPﬁa-‘ Ctgonal nydroxyl
N hydr ocar byl ) (1 une? e Ry SCa TR (S Gl oo oA,

P B (ol soaCortamint i il oot o
hgdrocar bgl ), - 8033115’%6%1] ESHaédQXBY@?‘@&?‘B% 1))-0C y H%@rlié’gﬁ(’@?llb)y SNHza
h%igpg;: ;)1nal_ hydﬁydr (Hg&réya[rg)ﬁg %lﬁﬁﬂﬁ% ona&yd%;%rgéw - CONH21

- CONH( hydr ocar byl ) (hydc§d¥riyf hedrocubyl), th(ﬁﬁfchyhél hydﬁ@tbyl)(hydrocarbyl)
(hydrocar byl ) (hydraocarbyl ), -CON(functional drocar byl ) (hydrocar byl ) -
CON( f unct i onal hydF&H\Hﬁwn}){lqlMétqcmi)(mpm%ﬁhwWarbsdP o3 apydrase 10

grqu substituted gyoluﬁg}{bsq Eygggxﬁthgagwes%ryﬁ&gh R and R2 is |dent| cal

ifferent and i e en rocar roup of between 1 and 20

carbons, wher eich IR and/R} IRQIeﬁﬂi@l at dathad ah@ isindécad@itlye hjetaetyd groupdofs O

t hat they are ortho to each other; and R4 is selected fromthe group
consi sting of str abwe@hanqiﬂalckrppn%fwlmr%R an¢ By b@rattaq_ls‘:datp@ﬁr@mmtwwc hed
chain al kyl of 1t

c o] carbon atons,

al kyl substituted ?}128961a g%}jla | nt reraéb?tglar % é cycl ohexyl, al kyl
substituted br¢ m@m&earfﬁ)m ﬁiel;gfbup éﬁr@fshﬁ%bﬁﬁtrabg'h@h@lﬁ)é'll%ﬂ of 1 theDexibodene,
-S-, -$S-, -SES, - - CHz NH E- NH CHz
, 2’@') and atoms branched chain alkyl of 1 to 12 carbon atoms, cycloalkyl of 5to 12

carbon atoms, alkyl substituted by cyclohexyl, alkyl interrupted by

cyclohexyl, alkyl substituted by phenylene, alkyl interrupted by phenylene,

benzylidene, —S—, —S—S—, —S—E—S— —SO—, —SO,—

—80—E—S80—, —80,—E—S80,—, —CH,—NH—E—NH—CH,—,

20 and
CH; : CH;
CH; % :
wherein E is selected from the group consisting of alkyl of 2 to 12 carbon atoms,
25 cycloalkyl of 5 to 12 carbon atoms, alkyl interrupted by cyclohexyl of 8 to 12
carbon atoms and, alkyl terminated by cyclohexyl of 8 to 12 carbon atoms.

In the compound of formula (V) R* may be -CH,- and R* may be hydrogen,
or an alkyl of 1 to 8 carbons atoms wherein one or more of the hydrogens in the alkyl chain
may optionally be substituted with an the nitrogen of an amine. In this embodiment L may

30 be an alkyl chain of between 1 and 20 carbons, wherein the alkyl chain is optionally

interrupted by one or more oxygen atoms, has one or more of the hydrogens in the alkyl

chain substituted for by a hydroxyl group, or terminates with a carbonyl functionality of

-17 -



CH3 CH3 CH3 wherein Eis selected fromthe group consisting of alkyl of 2
to 12 carbon atons, 25 cycloalkyl of 5 to 12 carbon atons, alkyl

i nt erruptved obgsseycl ohexyl of 8 to 12 carbon atons and, aP&pUUStieneddnat ed by
cycl ohexyl of 8 to 12 carbon atons. In the conpound of fornula (V) R4 may
be - CH2- M i y ps atons

wher ei n gglg@ l%@ge ??ﬁ%ﬁ%@%&%%#@g Pérehjal n  nmay opt| onal ly be
subst i t uteidpsdehtlphydiogemnort am@kyl gdupper lmmivam 1 :hrni § barboenthaiptionallyt mapy 30
be an al kyl chain of hetween and 20 carbons, wherein the alkyl chain is

opt i onal B§ve FREATIRIEOF thﬁly&ﬁ%%? S%Fl@t‘@x@gbh akydraxyl geupolethiy nore of the

hydr ogen ] d r
t er mi nat grsmlb\i/}vcl1 %aﬁcgly R ﬁ‘?ﬂ’ unc&gﬁé{w?l ofé)10 5 Q%‘g%%% %%BIQBWL%%I 32209
gener al st ¢yitdalityd an@R’ whdw%matylba aadiedao Daremalil¥ER ene thmetha.% Ri¥dand R

are independently hydrogen or an al kyl group of between 1 and 8 carbons

t hat opt PeyIEeY Kelatiyy to Hiproirmd a&achmléowettwm@m@g@ﬁ@ch%@tth@ @nowtlf:or by a

hydr oxyl hi,s diyvg d

Clo' st aPBiEtEring B b egma 2TRAoR A e abigy SRR bRt e e o'y

be attacEg@quayl&aaﬁgagéﬂc benzene ring at the 3 and 4 position reI ative

to the point of attachment of the triazine ring or attached to the aromatic

benzene ring at thE anoihar egrbedimant ehithe spappyied elformelady) sachof isgtitragimrent  of
trlaﬁy ne % Each Z may be a nitrogen. In another enbodinent of the

coﬁBound Y8r ?V) each Z is nigtogen; 10 X is hydrogen; Cis Rl

b6- R2 each R, and R2 i's individual | y|l&a gg to Cl O straight chain al kyl,

branched al kyl, or cycl oal kyl ; 'S a hydrogen. 15 The invention al so

relates to polyneric articles conpr\ g at least one polyneric material

one of _piStat Rt Facy eVl aan P o SRR AT L Feiga o o ek Cos
one or nyf[deRﬁggrﬂ%gwg@ﬁ of structure (I1) - (V), wherein conpound (I1) has

t he structure: _ _ o
15 The 1nvent10n also relates to polymeric articles comprising at least one

polymeric material and a sufficient amount of a stabilizing composition to inhibit at least
one of photo or thermal degradation The stabilizer composition comprises one or more

compounds of structure (II) - (V), wherein compound (II) has the structure:
1

R
20 #O

xOx@

25 (1)
wherein each Z is independently nitrogen or methine, and at least two Z are
nitrogen, to form a triazine or pyrimidine ring;

X is independently selected from hydrogen and a blocking group;
Cis R

oX
) -0 - 0
Rs/\Q oL
I»
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0 202zDZ OX CZ 3 RR QL 25 (I'l1) wherein each Z is independently
nitrogen or nethine, and at least two Z are nitrogen, to forma triazine
or pyri mwidnz3esing; X is independently sel ected from hydr pOBUSEt2@

bl ocking group; Cis i1 OX 30 R2 --" ~) or OO 31 R4 -18 WO 02/36579
PCT/ US01/ 32209 islani adkyd mhaihloy betsean 1 antl 20ebivoas wheasid tR0alkgr Hansis Wher ei n
the alkyl chain is optionally interrupted by one or nore oxygen atons, has
one or nore of hydPygeslly nferiupteddkene asragrA oxygestaterns.d@s Pae opyoEe ¢fydr oxy!

group, or term nat .5 D, l. neiional ity.of general structure
-COM 5 wherein |V|hi Sroge@?thﬁlg@%ﬁ%];%sﬁ%ﬁ#% byérhé'drlo%éfg%ré’ﬁa’e?{t ly
hydrogen or an al kyimigdteditRfa dafongERmdtigidtnBofCnbiansnidial -eplional |y may
have one or nore of the hydrogens substituted for by a hydroxyl group; R3

and 5R4 i s i ndependévhergin déissxOBG NRGhang & ené R areriddependéritlyl hyalogentop a8
10 opti onal Iy be. DS ERP D PRI d PR G AP Y Fete B cach R
and R2 is individughdr¥ oftHehyfogeddsiistitikdor Y8 hPddkYroupr anched al kyl, or
R® and R* is independently selected from hydrogen, and an alkyl of 1 to 8 carbons
atoms wherein one or more of the hydrogens in the alkyl chain may
10 optionally be substituted with an the nitrogen of an amine; and
each R' and R? is individually a C, to C,, straight chain alkyl, branched alkyl, or
cycloalkyl and R' and R? are attached to an aromatic benzene ring so that
they are ortho to each other;

compound (III) has the structure:

15 — —
R
l’\ X0 O———r+—bD
2_ 1Tl X 3
R* '
Z\O(Z
20 C
[ | r
(I1m)
wherein each Z is independently nitrogen or methine, and at least two Z are
25 , nitrogen, to form a triazine or pyrimidine ring;
X is independently selected from hydrogen and a blocking group;
NR?
O - e
R3 / \_' ,
30 R*

ris 2 and D is an alkyl chain of between 1 and 10 carbons or -CO-P-CO-, wherein P
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cycloal kyl and R1L and R2 are attached to an aromatic benzene ring so that
they are ortho to each other; conpound (II11) has the structure: 15 R XO O
D R2 0i 2vORB3687R4 ~Z ~Z 20 Cr (l111) wherein each Z iBCT/wSepReaeent |y
nitrogen or nethine, and at least two Z are 25 nitrogen, to forma

triazine or pyrim:dj elok 1S L 0nd I fp%rg : n and
a bl ocki ng group; 19@?&@&%%&&§%@ﬂ?%5%}8?&%55%6§ r ?ésfgl%lqg%d Dis
an al kyl chain of caglonpegrolpaard nifa eegdrotseach otfer P- CO-, wherein P -19 WO
02/ 36579 PCT/ JS01/ 32209 is an al kyl chain of between 1 and 10 carbons or a

benzene ring Ruief &' s tﬂﬁépenélﬁmbb%ﬂ@rm dydjogeneang agrallyd of 1 ¢ 8 eabanst her ;
R3 and R4 is i nde%?oqgse&ﬁér&nscﬁleeo?tn?oq'e Pf@?h@rﬁﬂf@?ﬂ?ﬂl thggﬂcyfﬁhea F’é&/’l of 11to 8

carbons atons wheréin onhe or 0géns i n chai n may

S agpti or@phbmll@&;e%ubﬁituﬁeutvﬁﬂlamﬂlbnafbgteﬂafmaﬂnﬁ@gamndaf an amine; and R and R2
is individually a ¢l to ClO strai ght chain al kyl, branched al kyl, or
cycl oal kyl aRd ard RAfrindividiedly £G4 kecstraehi shain oHet ransbed el@l.oF ng so t hat

they are or t(:}hc oglﬁylean%rklos;[nlaeﬁz’are attached to an aromatic benzene ring so that they are

ortho to each other;

compound (IV) has the structure:

Ol O
ZOZ 0]
Y

C

10

15

av)

20 wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to
form a triazine or pyrimidine ring;

Cis ||a1 OX
]\ _R?
R4

wherein r is 2 and X is an alkyl chain of between 1 and 10 carbons or -CO-P-CO-,

25

wherein P is an alkyl chain of between 1 and 10 carbons or a benzene ring

wherein the carbonyl groups are meta or para to each other;

R3 and R* is independently selected from hydrogen, and an alkyl of 1 to 8 carbons
30 atoms wherein one or more of the hydrogens in the alkyl chain may

optionally be substituted with an the nitrogen of an amine;
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compound (IV) has the structure: 10 RLRBR4A O F2 (0O0OZzZ zZoz OX 15
YCr (IV) 20 wherein each Z is independently nitrogen or nethine, and at
| east tww@oas@&nitrogen, to forma triazine or pyrimdi PEeT/UBNE22E i s RL
OX R2 or OOL R3I' R4 25 whereinr is 2 and X' is an alkyl chain of

between 1 and I_%g  BR0R O?Bet\xg'%% P20 catfid, W}H&r m kiR fﬂﬁylaéhﬁigl is 6pAGTAL

between 1 and bons or nzene ring erein the carbon gro ps ére
meta or para to eadﬁlteﬁhtmed byla@e@nmomoxgen atbee hakestel or m@‘e@tfhgdi-ogemnn

hydrogen, and an alkyl of 1 to 8 carbons 30 atons wherein one or nore of
the hydrogens in tﬁ@%lkkkﬂha@rﬁé‘lbﬁtlwf%@f?w@m‘x) Peun oAtV 8h an t he

f I f
BEE \r/\ggﬁnloangnZSmcgrg{?mépm\}/(\ﬁere| ﬁﬁﬁ%nggﬁﬂé%%éﬂg, %B%‘%é‘ﬁ%? ﬁw’il "o

interrupted by one NRKRW@n@Roxxychnaxatlﬁ;@@ende@slychp&ragm oDarealty] Gydp ofens in
the al kyl chain substituted for drox;l/ group, or termnates with a
car bonyl functi onalbetxeenl a@é@ecraabor@tthaj@pm lyomsnhavigioae of mave pkthg OR |, 5

NR'RY and RX and Rhydl% gng s%?tﬂﬁ&%%n} b}ya Hy&jr )%gleg%lﬁ{; an al kyl group of
R' and R? is individually a C, to C,, straight chain alkyl, branched alkyl, or
cycloalkyl and R' and R? are attached to an aromatic benzene ring so that they are

10 ortho to each other;

and compound (V) has the structure:

R1

15 RZ—ﬁO z Q R

20 V)
wherein each Z is independently nitrogen or methine, and at least two Z are
nitrogen, to form a triazine or pyrimidine ring;

X is independently selected from hydrogen and a blocking group;

Cis 1
R OX
25 I ge
O™ o D)o
R4

ris2;

R*is -CH,~;
30 R® is selected from hydrogen, and an alkyl of 1 to 8 carbons atoms wherein one or

more of the hydrogens in the alkyl chain may optionally be substituted with

an the nitrogen of an amine;
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between 1 and 8 carbons that optionally nmay have one or nore of the

hydr ogens substituted for by a hydroxyl group; R and R2 is individually a
C, to Clweovaisght chain al kyl, branched al kyl, or cycl orCRyKkoz2209R and
R2 are attached to an aromatic benzene ring so that they are 10 ortho to

each ot her; ag,gis W%g of VQW/}%@% %H? %@ Eﬁxﬁ%ﬁéj Rﬁetexﬁ@he&@y@ehﬁ% isop tQ)nBﬂY i 15 7

R3 2ZyZ Crr rein eac epéndently nitrogen or neth
and agI Ieazt t}/\D Zniiteﬁ'upﬂgdby@gebrmboa(ﬁwgﬁnatotrrsghmmommqwofhydtogfmsnnng X
I s i ndependent yse ected from hydrogen and bl ocki ng grou Cjis il OX
25 R2 or OL R3 Q the gyl qhamsSUizstltPa&d @rbmyﬁow %una§fgeéllﬂéf@’feéd” Ham

hycrsgen, o1, 1 2ol ot SRR AR X000 PR O 1,11
ni tsogen of an am MNR*RY2dd R* and R? are independently hydrogen or an alkyl group of

between 1 and 8 carbons that optionally may have one or more of the

hydrogens substituted for by a hydroxyl group; and

R! and R? is individually a C, to C,, straight chain alkyl, branched alkyl, or
cycloalkyl and R and R? are attached to an aromatic benzene ring so that they are

10 ortho to each other.

The amount of stabilizer composition in the polymeric article may be is
from about 0.01 to about 20 percent by weight of the polymeric material. The polymeric
material may be selected from the group consisting of polyolefins; polyesters; polyethers;
polyketones; polyamides; natural and synthetic rubbers; polyurethanes; polystyrenes;

15 high-impact polystyrenes; polyacrylates; polymethacrylates; polyacetals; polyacrylonitriles;
polybutadienes; polystyrenes; ABS; SAN (styrene acrylonitrile); ASA (acrylate styrene
acrylonitrile); cellulosic acetate butyrate; cellulosic polymers; polyimides;
polyamideimides; polyetherimides; polyphenylsulﬁdés; PPO; polysulfones;
polyethersulfones; polyvinylchlorides; polycarbonates; polyketones; aliphatic polyketones;

20 thermoplastic TPO's; aminoresin crosslinked polyacrylates and polyesters; polyisocyanate
crosslinked polyesters and polyacrylates; phenol/formaldehyde, urea/formaldehyde, and
melamine/formaldehyde resins; drying and non-drying alkyd resins; alkyd resins; polyester
resins; acrylate resins cross-linked with melamine resins, urea resins, isocyanates,
isocyanurates, carbamates, and epoxy resins; cross-linked epoxy resins derived from

25 aliphatic, cycloaliphatic, heterocyclic and aromatic glycidyl compounds which are
cross-linked with anhydrides or amines; polysiloxanes; Michael addition polymers of
amines or blocked amines with activated unsaturated and methylene compounds, ketimines
with activated unsaturated and methylene compounds, polyketimines in combination with
unsaturated acrylic polyacetoacetate resins, and polyketimines in combination with

30 unsaturated acrylic resins; radiation curable compositions; epoxymelamine resins; organic
dyes; cosmetic products; cellulose-based paper formulations; photographic film paper; ink;

and blends thereof.
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WO 02/ 36579 PCT/ US01/32209 L is alkyl chain of between | and 20 carbons,
wherein the alkyl chain is optionally interrupted by one or nore oxygen
atons, hawoonss0y nore of hydrogens in the al kyl chai n spopUStuRe® for by
a hydroxyl group, or termnates with a carbonyl functionality of general
structure -COM Whg{eaing d¥inidre dofaPburkls WRforllAMD tR(VRiRly Be chéhial bonded

i ndependently hydrogen or an al kyl group of between 1 and 8 carbons that
opt i onal Ity theagolyrmere one or nore of the hydrogens substituted for by a
hydr oxyl group; and. R ad R2 is i.ndividual,l to ClO stra ht chain
al kyl , branched al eStag’nhzeéﬁginBﬁ?‘E%mﬁ?ﬁﬁnﬁle}!ﬁ?mpﬁ?%ﬂ'eOrd??ﬁéﬁjé% o an
aromat i ¢ AEAZ BAR stabllheiCortdidlor hitgY a@dlﬁonal@J\Dh%ﬁtchbts&bgﬁ(%@leefeh%om fHee anmount
of stabilizer Conposition in the polymeric article may be is from about
0.015to0 Hvoupt cdBispeg oﬁmbertxptrwgplg:hatrm‘zmehebgaloyhmomc, Mtrenqtlabs thteof.pGhe/ neri ¢

mat eri al be selected fraom.t consi stin pql.yol ef i

ol yest erElzar sampeion mupfyier coesenat aons adctaial A celef i o
rubbers; H@%ﬁéﬂﬁ e&pmﬁg ofpgﬁty&aaaﬁﬁ@ %ﬁrav%o‘ietm%@b awsap&% ubedNSIbYiaRes;

pol yacr yI at hacryl at es; "pol yaceta yacrylonitriles:

pol ybut adtabri&srs pmtaj(degcnwtess, ph@hlt&mh@&phymmsﬂl)ahowmmmes; rilm()nesASA

(acryl ate styrene acrylonitrile); cel l ¢ acet but yr at cellulosic
pol yirer s thigeIRFTEHtH ETo0deicyueREgES hpligide %ﬂgpmwﬂm@@ agens, fillers,

pol yphen S

ST T o
t her nopl dkirieprobRak agemdyiantistesc a]gem@lsmlvmmg(@bnmobmﬁ;tbﬂm&s aad dldphhgt&st ers;
pol yi socyanate crosslinked pol yesters and pol yacryl at es;

phenol / f or mal dehydé; e&‘?‘@&llf’%?]ﬁﬂl’f@é‘ﬁ?%m“éwayer@@ rif‘efirflﬁlrerFQF’(H’é‘ﬁ%é‘ resins;
drying an SIS, t ns;

e 1S, PR SO AL S 18 6 R orREIAS S

i socyanatapplied tb sieecatdeust adeesurfacamibaredt ths thiafiimejpmpyisestilemst ons asspdundlogd
epoxy resins derived from 25 aliphatic cycl oal IE‘Q&HM%F het er ocycl i ¢ and

ar drat i c TRfmpda 4 é’ammﬁaéhwmua%o foyrggla (L) ny I ACES 2% r
' ; ked
Zm 222 Wi én%zﬁé{" vat e eg%ég{éﬂj% rﬂ% rgrse!tohy gﬁéﬁclz%np und gh m ngse W th

activat eduﬂmﬁw@cﬂﬁnaﬂwamwymﬁm@m@nha dsmpp@idyikehé {hiin 6ifin nfayGerthomat i on
with wunsaturated acrylic polyacetoacetate resins, and gol yketimnes in

conbi nat RBAILA: & to 2900enseah by meiahd ob Breyhindilme Sihedhin fm may be fiony ahoreS to

conp05|t|58@§ gqﬂfémgam ne resins; organic dyes; cosnmetic products;
cel l ul osé papér fornul ati ons; photographic film paper; ink;

20 The invention also relates to a coating comprising at least one compound of
formula (II) - (V) to inhibit at least one of photo or thermal degradation, wherein the
compounds of formula (II) - (V) have the same structure as the compounds added to the
polymeric articles. The amount of the one or more compounds is from about 0.01 to 20
percent by weight of the coating.

25 The invention also relates to a concentrate comprising a polymeric resin and
from about 2.5 to about 25 percent of at least one compound of formula (II) - (V), wherein
the compounds of formula (II) - (V) have the same structure as the compounds added to the
polymeric articles.

The invention also relates to a cosmetic composition comprising a sufficient

30 amount of at least one compound of formula (II) - (V), wherein the compounds of formula

(II) - (V) have the same structure as the compounds added to the polymeric articles.
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and bl ends thereof. -22 WD 02/36579 PCT/US01/32209 The one or nore
conpounds of formula (I1l) to (V) may be chem cal bonded to the polyner.
The st abiwo amseseonpositi on may further conprise one or noPe€T/NRoId2e@d ami ne
i ght stabilizers or one or nore additional UV |ight absorbers sel ected

fromthe 5 group copgd ﬁltvhmm%rtﬁeﬁ@%gtts bR Ih&a o@sté‘tﬁl&ﬁﬁg Q%atéla@wwhenone
and m xtures thereof. The stabilizer conposition may further conprises at

| east onesubtdt to abedst atbcbﬂphow ordhéreri derhdation btyhecqpmpng:m psontngheof :

ant i oxi dant S ultrav g ht an%gr bers, ul trav %g *]abi lizers,
metal dedB? FU%EI%%“OUEEB i ‘?r ore s HI’?BF\‘?IP%%SIUW(T 9(t§/‘featﬁ1s dizedht r ones,

t hi osynergitstisl agRRkC} 18R SEPNSISRS S thOhal QQ%IQ&tﬁ)tnaWhéﬂe 8 staBl{fdepat i ng

agents, fillers, 10 reinforcing agents, ticizers rlcants
emul i fi e:ompopntlgmnn@rlsesmmIomgnoccaborapl«ohrtds més&uctﬁﬂe&ﬁﬁp(‘épmmgpmgmnt S,

antistatic a benzof uranones_and in

i nvent i orfOHIP Hnﬁsse‘?féb %Wﬁgﬁ}ma& 339&6 PBIe UL TEe 35 the 6?@%‘5}1%@38?4?@ tae

pol ymer i (bo?y &%&ﬂ ving at |east one surface and a thin filmof polyner
conposi ti-ort applie to the at |east one surface wherein the thin film

conpri ses at Ieast "ﬂmestainllmumdpcmtioriﬁlajrbe tdogporated into (Hé)mﬁﬁ@ﬁalahmnt he
conpounds of fo | a (Ilgi - (aﬁg ave the_ sane structure as he conmpounds
added to afr}?émbeﬁ[ %u%@beu Q7 torabeut Zheereent Ry ryaight oh hegpatgrig) tpéva stabﬂgaéh

I hi n
suriipce aheRRily BECLEAL! )95 pINAATOUHH, 1ilABf AAEHRYM bcdlfed 0

thin fil fromathebgodp mnsfshngtbfﬁoly@leﬁﬁﬂ@omesﬂarst bolgzkmesspolalaeﬁm@ polyemidesn al so
relates to a coatlntg r|5|n at | east one compound of formula (11) -

(V) to i mAtumlandsyn hersgro qﬂﬁétthén%?s Pelyaty Feaes; @é@?wr polystyFeeesi n t he

conmpound e conmpounds
ad(rjrgd to?)0ﬁ;‘%‘fy(?g[t{gg'I hgweltﬂacfylét?gég Qf%ﬁ tgﬂh%&ﬁﬁli’h{tﬁﬁg %)Zy Il%a&rlrét;nr & C(r)rp npounds
is from @b@@tyréhe@,lABS SAN (pstaRntrydynitie)) AS L0factifte Qadnen@ryl@fitilBg
invention also relates to a concentrate conprising a polyneric resin and

fr olr’?l aboﬁ@lhéossc fertaiB Sutyrats qslplosistoobmers; nobvigtideshpolyamsisunidest formula (11)
(V) 5, SO SRR s Ry, e oLt ure
rel ates polyaigdsi@ides; selyqetsdratedfpdlPltasnes] d1¢phatis pbliyk&tbsdt thermoplastic
TPO's; aminoresin crosslinked polyacrylates and polyesters; polyisocyanate crosslinked
polyesters and polyacrylates; phenol/formaldehyde, urea/formaldehyde, and
20 melamine/formaldehyde resins; drying and non-drying alkyd resins; alkyd resins; polyester
resins; acrylate resins cross—linl;ed with melamine resins, urea resins, isocyanates,
isocyanurates, carbamates, and epoxy resins; cross-linked epoxy resins derived from
aliphatic, cycloaliphatic, heterocyclic and aromatic glycidyl compounds which are
cross-linked with anhydrides or amines; polysiloxanes; Michael addition polymers of
25 amines or blocked amines with activated unsaturated and methylene compounds, ketimines
with activated unsaturated and methylene compounds, polyketimines in combination with
unsaturated acrylic polyacetoacetate resins, and polyketimines in combination with
unsaturated acrylic resins; radiation curable compositions; epoxymelamine resins; organic
dyes; cosmetic products; cellulose-based paper formulations; photographic film paper; ink;
30 and blends thereof. The one or more compounds may be incorporated into the polymer by

chemical bonding during and/or subsequent to the preparation of the polymer.
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30 anount of at |east one compound of fornmula (Il) - (V), wherein the
conpounds of formula (Il) - (V) have the sane structure as the conpounds
added towoepdrynmeric articles. -23 W 02/ 36579 PCT/ USO1PGPRO@/327ive
invention further relates to a nethod of stabilizing a material that is

subj ect Lo at | easi, gne o ANGNO, Ahc HIBHIhe HRALANRS hORBY LIBRIRALR! | N9

into or onto the erial an anpun ohe or nore s I conposi tions
ef fecti veotdsiradbl dddz@e bhabiliARESpaRltioadahisicdad tHeasglor dmee SlirfAaobOther
thermal degradation, wherein the stabilizer 5 conposition conprises one or
nore conpeienids Die stabiliserwomppeitipn may\pe patited espatingrand the medhpddsaomvplyenul a

(rry - ¢ have t he.sane,structure as. th 0 un added .to th pol yneric
articl es%gpmgg gtteacmappg & thg @ﬁgeggtiqlﬁegﬁﬁ?‘ﬁgyoe%%e %ﬁ%&lﬁgﬁ%ﬁ%‘ te|rl fn&%f ﬁee mat eri al
in an  apRtMic, Mool RMABROPEIyeRE, dra fAfRpHatetdl.per cent by wei ght of the

material to be stabilized. ~10 The material to be stabilized may be
pol yneric. The pol ¥hemethadanay fuatheneompsise $ha sten etichendealtyongingihe eamei st i ng

f polyol efins; pol . pol yethers;. pol vk . pol yani des: tural
and” synt Tt rniags © the sryi el bGP sy AL UG B B iRt iy 112
pol ystyrgngs, leaﬂféhWI?’ﬂ;%%@rﬁidepﬁﬂlylﬁ’é‘ﬂlBﬁé} c¥labRScorhBTRed], #rd blends

pol yacrylonitriles; po t adi enes; polystyrenes; ABS; SAN (styrene
acryl oni theieb€) ; ASA (acrylate styrene acrylonitrile); 15 cellulosic acetate

butyrate; cell ul osj ol [s,; l.yi mi des: pol i.dei mdes: .

poll§et heri mi des; @ﬁ%ﬁﬁ%@&ﬁ?%’éﬁ%@ Ig?-?@,dlﬁ‘ﬁ??%ﬁﬂftf?ﬁr@g%“cﬁ’awgﬁéﬁsul f ones;
pol yvi nyl &R0t L&8Sesif@l.ycar bonat es; pol yket ones; aliphatic pol yketones;
thernoplastic TPO s; am noresin crosslinked pol yacryl ates and pol yesters;
pol yi socyanat e cr oBld invketibn ged seéattsgo @ cangpopind bkt (&K XII)
phenol / f or mal dehyde, urea/fornmal dehyde, and 20 nel am ne/for mal dehyde
resins; drying and non-drying alkyd.resins; alkyd resins; polyester

resins; acrylate resins cross-MNpked with nelam ne resins, urea resins,

i socyanates, isocyanurates, cant tes, and epoxy resins; cross-linked
epdxy resins derived from alipR qgclog%iphatic, het erocyclic and
aromati c glycidyl conpounds whicC s-1inked with anhydrides or

am nes; pol ysiloxanes; M chael additi | ymers of 25 ami nes or bl ocked
amnes with activated unsaturated an yl ene conpounds, ketimnes wth
activated unsaturated and net hyl ene conpounds, pol yketimnes in conbination
with unsaturated acrylic pol yacet oacg e resins, and pol yketimnes in
conbi nation with unsaturated acryR¥er
conposi tions; epoxynel am ne resins;

2
20 R
(XXXII)

wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to
form a triazine or pyrimidine ring;
each R' and R? is identical or different and is independently a hydrocarbyl group of
25 between 1 and 20 carbons, wherein R! and R? are attached to an aromatic benzene
ring so that they are ortho to each other; and

Hal is a halogen.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 The invention provides a new class of triazine and pyrimidine ultraviolet
light absorbers containing a phenolic aromatic group(s) and non-phenolic aromatic

group(s), wherein the non-phenolic aromatic groups are substituted with at least two
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dyes; cosnetic products; cellul ose-based paper fornul ations; photographic
filmpaper; ink; 30 and bl ends thereof. The one or nore conpounds may be
I ncor por av@ed2/3¢5t0 t he pol yner by chem cal bondi ng duri ngpa@ngfar32gesbsequent
to the preparation of the polyner. -24 WO 02/36579 PCT/US01/32209 |In one
enbodi mﬂydﬁtaﬁpﬁg@%@% ar BRLOBS 84cdh@thdrO Tﬁ@t&%zﬁié‘ drldzReinfiame Mea361el1Or €

e Stabi

surfaces and th I zer conposition is applied to'the one or nore

sur f aces light abserbersaifehd miventinecagttebhdnarericopmpigemeiion may be part of a
coating and the nethod nmay invol ve . appl yi. the coating.to.the at |east
one surface of t hetrlli‘ﬁttréfﬁl %n%'m’émﬁ‘éfn@r'ﬁté‘%/v@g&hg% aﬁs ?fagifﬂamm&&}% ¥dRani c,
pol yneri . | ' : £ of [ ep of
chem cal F’i}th glng?’énrgpa?ﬁ}élrgghg{%@h aﬂ%%lccr:%ﬁ ’gﬁdn S ?%&{{ah!eagngt ggpg?@%@%@% ng

t he 5mat ein ald donfymtiblefwitle mani pelynmirearidadoatings white lséihg stablead leavironnaital

pol yami de, pol yuret hane, cellulose-containing fibers, and blends thereof.
10 The né¢gpdationithatihias ladameYipysl Viigbibigesptogurmayhiowt %@r@,grﬁd@ Eh ©Epest tor a

ti L " g . |
(o0 1) - PRIRERE p0Y sHfschy Ry PhsBRg bR pid f ey RRARMoRq dhar M 2
I ndependthrtinpraiedsoly@ilitp andresiparibiligod tiad triagiasd arddvigyriidines o thedgedhtioh 0
forma triazine or pyrimdine ring, each R and RZ is identical _or

di f f er enis dsdo the nreseaprelderrosprhyl igyenps oathg norgphangli propmatisaingsedt i3, and 20

N R g T
DESCR! PThéoinoFiblar AR ERRE Br SBRIrYENDS cBOwHtstham i eiires Andhgninidtes new

class of triazine and pyrimdine ultraviol et o )
without hydrocarbyl groups. The yellowing of triazines and pyrimidines having

hydrocarbyl groups on the non-phenolic aromatic rings is attributed to oxidation of the
hydrocarbyl groups. Thus, many triazines and pyrimidines avoid having hydrocarbyl
15 groups on the non-phenolic aromatic rings even though thay have superior solubility and
compatibility with many polymers. Surprisingly, however, it was found that triazines and
pyrimidines having hydrocarbyl groups on the non-phenolic aromatic rings that are ortho to
each other are less prone to thermal yellowing and yellowing on exposure to UV light
compared to triazines and pyrimidines having hydrocarbyl groups on the aromatic rings
20 that are not ortho to each other. Even more surprising is the discovery that, the
performance of the triazines and pyrimidines of the invention at inhibiting thermal
degradation and UV degradation is similar or superior to triazines or pyrimidines without
hydrocarbyl groups on the aromatic rings.
The triazine and pyrimidine ultraviolet light absorbers have the following

25 general structure (I): A

Z)\Z
S,

@
30 wherein Z can be a nitrogen or a methine and at least two Z are nitrogen, to form a

pyrimidine
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| i ght absorbers containing a phenolic aromatic group(s) and non-phenolic
aromatic group(s), wherein the non-phenolic aromatic groups are

substi t utved omsdsm at | east two -25 WO 02/ 36579 PCT/ US01/ 3peD@sotszarvocar byl
groups that are ortho to each other. The triazine and pyrimdi ne

ultraviolet. 1] .ab i_aventi I

ol i gorer 6 riapbis il 2R GGl A3 By SBRROBENA alves et ¢ e
i nvent i oare ottdto each bihetliB Rydeasainbydadbldsiunt biyectyalie babot atohndigectlpaye t he
advant age of being highly soluble 5 in _and conpatible with many polyners
and coat thegyrigpidine Qféflﬁ@n%tlwlaédpocaérhﬁiqi@%rﬂfg? RrefpratduGis A thrgferabdy | ed
previ ous tabilizers to turn yell ow and degrade with respect to
performﬁ%%\eﬁég%tﬂgég%i lizers. Wthout wi shing to be bound by theory it is
bel iseved that the MomRrspy&HcHABR] ﬂl@inleixitﬁaﬂﬂéiaﬁ&gﬁﬂhid?ﬁé wltrviefet ligig triazi nes
and pyrimdines of the invention is due to the presence of hydrocar byl
groups oabsoreermbavipg dhorthe alkylbsvhstitutediapaymatici ringsdiave therfomewlafl:wel | known
that triazines and pyrinmdines tiat have hydrocarbyl groups on the

non- phenolic aromatic rings are e prone to yellowing than triazines and
pyrimdines w thout hydrocarggl!@rdups. The yellow ng of triazines and
pyri m di nes having hydrocarbyl g ps on the non-phenolic aromatic rings
is attributed to oxidation of the | hydrocarbyl groups. Thus, many triazines
ang pyri m di nes avoid havi ng hyd 3 byh, 15 groups on the non-phenolic

ar Qatic rings even though thay superior solubility and conpatibility
W th many pol yners. Surprisinghy, s it was found that triazines and
pyri m di nes havi ng hydrocar byl gromﬁsidb he non-phenolic aromatic rings
that are ortho to each other are | esg<prows to thermal yellow ng and
yel | owi ng on exposure to WV |ight d%npared to triazines and pyrim di nes
havi ng hydrocar byl groups on the aromatic rings 20 that are not ortho to
each other. Even nore surprising is thgydiscovery that, the performance of
the triazines and pyrimdines of the invention at inhibiting thernma
dedbadat whereend UV degradation is simlar or superior to triazines or

pyrimdi nes wit t . hydrocarbyl groups .an th omgati ¢, rings. The triazine
and pyri ni di n%acg%sewﬁ eggeq%iyd%t{oéggg?rggpge,ﬂggg?{eﬁg&fvgﬁ %r\mngtbogexzs gener al
structure (1) ififdpendeRiFsdeded from hydrogen and a blocking group;

C is either ,
R! OX
|—\ R
20 or OL
~O « O

each of L is independently a
hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),
25 -SO,(functional hydrocarbyl), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
-CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional
hydrocarbyl), -CONH,, -CONH(hydrocarbyl), -CONH(functional
hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), ~-CON(functional
30 hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(functional
hydrocarbyl), or a hydrocarbyl group substituted by any of the above groups;
each of R? and R* are independently a
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(1)

ni trogen,
ring;

t hat

either A or B. Prefer

30 wherein Z can be a nitrogen or a nethine and at least two Z are

A iwOoan3@romati ¢ benzene ring substituted with two hgOUsEiza2kos grou

to forma pyrimdine -26 WO 02/ 36579 PCT/ US01/ 32209 or triazine

PS

are ortho to each other; Bis a resorcinol radical bound by a cyclic
carbon atom direct Ihydltoglen tﬁzqrmfﬁym}gq nqydpd;dyqizdyago LOdrévatbyD, can be
a

havi di-orth I b t ed. t h t.he f I [
R2 010 707 O & Nvdorratiiiop Y digsartbn MagRUSndI " ndependent |y
nitrogen or met hi ngyadestoalheaRinal mrzca%ﬁ) B(hyae8RbyD Xs{ndgiAgpendent |y

sel ected from hydrogen and a bl ocki ng group

Is eit 20 or

Oéo 25(Rﬁ — R be?)ch hgdirobanbyl); Sd)@@ﬁrdlnhemnbw sag@ladmgenbyl)mswlfchuammm )
- rocar a ona rocar :
- 803(fﬁnct i onaly 3}’ 8& Béﬁ’) 80 {fﬁ%ﬁ%’ﬁy&r}’ggﬁﬁ%‘])} @(%af onal g
hydrocarbyl), - OC@?&M hydr?&%}fl}f NEOIRARcafbHY, LB dtional

- OCO( hydr ocar byI ),

10

15

20

25

30

uncti oha
hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional hydrocarbyl), -CONH,,

-CONH(hydrocarbyl), -CONH(functional hydrocarbyl), -CON
(hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(hydrocarbyl), -
CON(functional hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl
group substituted by any of the above groups.
Preferably, L is selected from the group consisting of hydrogen, C,-C,, alkyl
or mixtures thereof; C,-C,, branched alkyl or mixtures thereof; C,-C, alkenyl; —COR'"?;
—COOR"; —CONHR"%; —SO,R"3; C-C,; alkyl which is substituted with one or more of
the groups:
hydroxy, C,-Cg alkoxy, C,-C,; alkenoxy, halogen, phenoxy, C,-C,; alkyl-
substituted phenoxy, C,-C,, alkoxy-substituted phenoxy, halogen-substituted
phenoxy, —COOH, —COOR?’, CONH,, —CONHR’, —CON(R®)(R"), —NH,,
—NHR?, —N(R®)(R'?), —NHCOR'"!, N(R®)COR"!, -NHCOOR", -N(R*)COOR"",
—CN, —OCOR", -OC(O)NHR®, -OC(O)N(R®)(R'?), C,-C;, alkyl which is
interrupted by one or more oxygen atoms or carbonyl groups and optionally
substituted by one or more substituents selected from the group consisting of
hydroxy, C,-C,, alkoxy, and glycidyloxy; glycidyl; and cyclohexyl optionally
substituted with hydroxyl or —OCOR!'.

R’ and R'? independently of one another are C,-C,, alkyl, C,-C,, alkoxyalkyl, C,-C

dialkylaminoalkyl, or Cs-C,, cycloalkyl, or R’ and R'® taken together are C,-C, alkylene or

C,-C, oxoalkylene or C;-C, azaalkylene.

R!'is C,-C ; alkyl, C,-C,; alkenyl, or phenyl.

R is C,-C4 alkyl, C,-C; alkenyl, phenyl, C,-C,, alkoxy, phenoxy, C,-C,, alkylamino,

phenylamino, tolylamino or naphthylamino, and R" is C,-C,, alkyl, phenyl, naphthyl or

C,-C,, alkylphenyl.
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hydr ocar byl ), -CONH2, -CONH( hydrocarbyl), -CONH(functional hydrocarbyl),
- CON (hydrocarbyl) (hydrocarbyl), -CON(functional 30

hydr ocar w0 p#/bssdr ocar byl ), - CON(functional hydrocarbyl) (PODTBIIGE2209
hydrocarbyl), or a hydrocarbyl group substituted by any of the above

groups; each of Rg*}ofh[ﬂéjoﬁﬁ%s% ' dgg g&{%ﬂdaﬁ%ttﬂe\fs e d%%c(ﬁﬁ?%%fﬁ?%?élﬁ)@@l,us.

PCT/ US01/ 32209 h ogen, al ogen,

- Q( hydr ocargeyisy, U.S. 3336085 Urmls ,037¢hoecarhy, 726, 39%(%484@@& BY! 7044301 waar byl ) ,
- N(hydr ocar bgl ) (functional hydrocarbyl), -N(functional
hydr ocar B9128¢8 Lindi QiR 24298333 seigibare jncoriyratgd herear by referencst fgnell pampesess:s

hydr ocar l?%Hly Se%ﬁéjhydr ocar byl), -S03(hydrocarbyl), -S02(fancti onal
hydr ocar by fancti onal hydrocarbyl), -COQ hydrocarbyl),

- COJ(functional hydh oty bmbodﬁ@hthqsﬁmm () is-seletiet Mol maaglroup
hydr ocar byl ), - OCO( hydr ocara!%‘:l OCO(f unctional hydrocarbyl), -CONH21
- CONH( hy €pwsasiingyahhyd rocg@uH(nf of R4 Kgiden @mlwgtlonalm«.ubmtuted by one or

hyd dr t | h b
GO T anc S ATELE SRERY, s b D Rrac Py Fbapay NP S R
group subgd W‘hiﬂh&ﬁa}bb’orﬁﬂﬁ ofié of ﬁ@r@&@b’(ﬁlyﬁ} gmgg ox@F@{ abﬁlla on nittogk® aﬁ%seiﬁt ed

fromthe group consisting of hydrogen, m xt'ures thereof;
CI - 024 b ﬂ@r&thh@d anlalsehylogf Zrm%wraémntatmn%@mlon@ﬂy @@satut@hlw hydrogr1 dkox s
SOP2R13; Cl-.C18 al k which is substit d with one or
oD of - SRR GRaIORpRg, Antidl, carbali, ) ebey EoRPTAIEh ol copgah
phenoxy ofétorGh8reAdakydm 1?1‘6@ %'o&&'%&f’at&h? Bpfiﬁ(mﬁgﬁ-a@ﬁﬁ 1§kﬁé%ﬁrr§&%tﬁbﬁé&tt6d

phenoxy, hal ogen-subs phenoxy, -00

- CON( R9) (lﬁm)lln Nleiquo@l&ywﬂ@to 24(crEonRIGNS opwfﬁﬂﬁsubﬂﬁ@dmhydrpxleHcom

wht on T SCbEsdy R S AR SromaiTe CoutaTaE B LA b G TIOR Fue »

opt i onal Lijg: skt st B Jcathih z%mgreﬁ@orfaup%ﬁwwﬁeaﬁ of &%@M d%m he group
consi sting of hydroxy, Cl-Cl12 al koxy, and glyci dyl oxy, gl yci

cydbohexglkogptchtme, dypn® Sasholp darhoabaxy; arhmhydnmimyd:arbarrnate,&m%poxy groups

and may contain one or more carbonyl groups, oxygen atoms or nitrogen atoms in the ring;

a polyoxyalkylene radical of the formula XII
-CH,-CH(OH)-CH,-O-(CH,-(CH,),-0-),...-D, (X1)
wherein D, is hydrogen,

20
—CH;—CH-CH,

-CH,-CH(OH)-CH,-OH, or R%;
a polyoxyalkylene radical of the formula XIII
25 -CO-(CH,),-O-(CH,-(CH,),-O-),,..-D, (XIIT)
wherein D, is -(CH,),-CO-R? or R%;

a polyoxyalkylene radical of the formula XIV
-YY-0-CO-(CH,),-O-(CH,-(CH,),-O-);,-Ds (X1IV)
wherein D, is -(CH,),-CO-R* or R*; |

30 a polyoxyalkylene radical of the formula XV

'(CHZ)kk'CH(RZ : )-CO'B 1_(CnnH2nn_O')mm—CnnH2 -B 1 'D4 (XV)

nn

wherein D, is hydrogen of R*;
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RO and R10 i ndependently of one another are C, -Cl2 al kyl, C3-C12

al koxyal kyl, C4-CI 6 dial kyl am noal kyl, or C5-Cl2 cycloal kyl, or R9 and R10
taken t oyedhzsesar e C3-C9 al kyl ene or C3-C9 oxoal kyl ene orPCTBS@%B2209

azaal kylene. R" is C, -Cl18 aI kyl, CzZ C18 al kenyl, or phenyl. 30 R12 is

C -C 8 al kyl, Cl8 K al koxy, phenoxy, C, -Cl12

al kyl am no, Czll)fof(%am jgie! ad Caf%ﬁ%gdwl%%t hyl am no, and R13 is C -Cl12
al kyl , phenyl, napl‘@(b;(leOCHz.@H.@@ iHal loy) phemyl .-D; 28 WO 02/ 36579  (XVvI)
PCT/ US01/ 32209 Some of these rou §"as™well as others are described in

U.S. 5,106, 891, U.BhewimBgisodd], OIS (CE,B%HOJS; oGRS, 637, 706,
U. S. 5, 726, 309 P 434, 608 P 704, 4 /28431, and GB 2,293, 823 which
are |ncorpora?8 YREY ]F)aerbcilragbcgb?feth%gor@gy% purposes as if fully set

forgh. 5 In anot hew@@@_@{ltCHLlep&cﬁ bay %Jd | spsel ected fromyige
group consisting of hydrogen; an al £"cat bon at ons optionally

substituted by oneWberelmBHsalayldﬁm@dndeafmlﬁ(&\élbboxy car boal koxy, ani no,
am do, carbanat 0X 0 and may contain one or nore
car bonyl group Bol 8’%7‘&9& f&ﬂk& f;&sth‘? @&{éﬁgms in the chain; an al kenyl
of 2 to 24 carbon a¢o an_‘p_t)l Qpahyl ﬁubstl tuted by hydroxyl, al kogyyiiP

carboxy, carboal koxy, ami no,  afi do, ‘carbamat o, or epoxy groups and whi ch
may contain one owhmmeD@ar-Nﬁa(}D B}?“Q@K,,Qﬁ}oan atons or nitrogen atons in

the_ chain or attache al kyl of 5 to 24 carbon atons
op??onally sUbBY? ﬂﬁh%V”ﬁgﬂ?H£@$eﬁ”@' %@&5 or amino groups and
optionally containing carbonyl oxygen, or nltrogen inthe ring; an

aral kyl of 7 to 24 carb substituted by one or nore
hydr oxyl, 15 al koxy, chn [o; %J%ﬁ%i ggﬁ%bxv car boal koxy, am no, &¥iXo,
carbanato or epoxy gro and contain one or nore carbonyl groups,
oxygen atons or nitrogen atons in the ring; a polyoxyal kyl ene radical of

LRI o n i AR R
15 R?' is hydrogen or C,-C,, alkyl;
R is C,-C,, alkylene, phenylene, naphthylene, diphenylene, or C,-C, alkenylene,
methylenediphenylene, or C,-C,; alkylphenylene;
R* is hydrogen or C,-C, alkyl;
R? is halogen or -O-R%;
20 R? is hydrogen, C,-C, alkyl, C,-C, alkenyl, aryl, or
aryl-C,-C,-alkyl;
R* is hydrogen, C,-C,, alkyl or aryl;
R? is C,-C ¢ alkyl, Cs-C,, cycloalkyl, C,-C, alkenyl,
C,-C,, alkylaryl or aryl-C,-C, alkyl; \
25 YY is unsubstituted or substituted C,-C,, alkyl,
B, is HN or O;
kk is zero or an integer from 1-16;
mm is an integer from 2 to 60;
nn is an integer from 2 to 6;
30 u is an integer from 1 to 4;
L may also be an alky! of 1-24 carbon atoms substituted by a hindered

amine light satabilizer (HALS) of the general formula (VI). Triazines containing
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a pol yoxyal kyl ene radi cal of the formula XIIl 25 -CO (CH2)u O (CH2- (CH2)u
O)mmD2 (XI1l) wherein D2 is -(CH2)u CO R22 or R25; a pol yoxyal kyl ene
radi cal o¥oohssformula XIV - YY-0-CO (CH2)u 0- (CH2- (CH2), , PCr/pRaw 309 Xl V)
wherein D3 is -(CH2)u CO R22 or R25; 30 a pol yoxyal kyl ene radi cal of the
formul a 0 i 2 sk iz ’Nn

wher ei n ﬁfrﬁné%giﬁgagﬁé%gg ﬁ%gﬂ%ﬂ%‘?&%@gﬂ?ﬂ / Ug%% %? 28’24 0 g‘)ﬁ\{é h are

pol yoxy alitopkponeted hdteiraby mffereine hoalinplugpodedlas 1 COIICsR-foHR- NH- ( C
nH2NnG- ) mm CnnH2nn-D5 (XVI) wherein D5 is -NH2, -NH (CH2)2- COO- R23 or

-O R25; a pol yoxyal kyl ene radj<eal of the fornulagdll 5

- YY- 0- CO CH2- CH2- NH (CnnH2nn- D) LnnH2nn D5 ( ypherein D5 is as
defined under formula (XVI);¢ I'yoxyal Kyl ene of the formula XVIII
-(G3nH2nn O ) nm CnnH2pl1 D6 [ XVI | 1) wherekgn D6 s - R24, -OR25, OH or
H 10 a pol yoxyal kyl ene “wafi Rhe fof CH2- (OCH CH2)m
R17 R17 (XIX) wherein D7 is } 5, -NHCOR24 or - CH2OR25; 15 R2' is
hydrogen or Cl-C16 al kyl; Rlﬁi s C2-G 0 al kyl ene,™ phenyl ene, napht hyl ene,
di phenyl ene, or CZ C6 al kenyl ene, nethyl enedi phenyl ene, or C4-C15

al kyl phenyl ene; R21 is hydrogen or Ci- Q:tf al kyl; R22 is hal ogen or -O R23;
20 R23 is_hydrogen, Cl-C6 al kyl, C3-Cb( al kenyl, aryl, or aryl-Cl-C4 al kyl;
R24 is hy#8fGHen, Cl-C12 alkyl or aryl;

10 Jis —O—, —NR*—, —T—(CH,),—NR*— wherein T is —O— or —S—, and
R* is C,-C,, alkyl or hydrogen;
R*!' is hydrogen or C,-C, alkyl;
R* is hydrogen, oxygen, C,-C,, alkoxyalkyl, C,-C, aralkyl, 2,3-epoxypropyl, and

aliphatic acyl group with 1-4 C atoms or one of the groups —CH,COOR?*,
15 —CH,—CH(R*)—OR?*», —COOR?¢ or —CONHR?*®, wherein R* is C,-C,,
alkyl, C,-C, alkenyl, phenyl, C,-C; aralkyl or cyclohexyl, R* is a hydrogen,
methyl or phenyl, R* is hydrogen, an aliphatic, aromatic, araliphatic or
alicyclic acyl group with 1-8 C atoms, wherein the aromatic part is
unsubstituted or is substituted by chlorine, C,C, alkyl, C‘I-C8 alkoxy or by
20 hydroxyl, and R* is C,-C,, alkyl, cyclohexyl, phenyl or benzyl;
R*" is hydrogen, —OH or one of the groups —O—CO—R?*® or —NR*—CO—R?,
wherein R* is C,-C,, alkyl or phenyl; and
K is —O0—(C, ,H,,,,)— wherein mm is 1 to 6.
In the preferred embodiment L is selected from an alkyl chain of between 1
25 and 20 carbons, preferably between 1 and 10 carbons. The alkyl chain may optionally be
interrupted by one or more oxygen atoms or may have one or more of the hydrogens
substituted for by a hydroxyl group. Optionally, the alkyl chain may also terminate with a
carbonyl functionality of general structure -CO-M, wherein M is an alkoxy group (i.e., an
ester) having between 1 and 8 carbons; NR*RY (i.e., an amide), wherein R* and R are
30 independently hydrogen or an alkyl group of between 1 and 8 carbons that optionally may
have one or more of the hydrogens substituted for by a hydroxy! group; or OH (i.e., a

carboxylic acid).
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R25 is Cl-Cl16 al kyl, C5-Cl12 cycl oal kyl, C3-C6 al kenyl, Cl1-Cl12 al kylaryl or
aryl-Cl-C4 alkyl; 25 YY is unsubstituted or substituted CZ C20 al kyl; Bl
i's HN or V0 oXB6s7s zero or an integer from1l-16; nmmis anPCHUSYEN2249 om 2 t o
60; nnis an integer from2 to 6; 30 uis an integer from1l to 4; L may

al so be an al kyl ofhdeifefoREDDLLrelR MR UG hitdthed (dthe PhéidIdIx§Een By Ne

| ight satabilizer (HALS) of the general forrmula (VI). Triazines containing

-30 WO 02A@8ERocqRupsef f@erioll, whencanieitiyidpogearvith the dgsicedrlkdhelidedur i bed
in US 4 161,592 and, U. 376, 710.whi ch. are . i ncor por at ed -her ei y

r ef er enc¥PPFGNE g‘ﬁ%‘?bdg%ng’ yrydef é‘fsl“‘_y"(g@fhﬂ%_r Fr??npj’l‘&gﬁéégflm@ IR'SS?“F?@QH 5 R31
R31 R31 3 MNaflmidts Krith e(éélr%onﬁl"@ﬁi’cﬁbﬁ‘al'&? thht isSarr fnide oNEStare ‘i&a@y'Z) Z _

NR30- wherein T is -0- or -S-, and R30 is Cl-Cl12 al kyl or hydrogen; R31 is
hydf ogenpropar@l b 8eaatify b caf®ylicadiy brugea goaklegeing gBiupCXor exdmply ahilyde, C7- C3
aral kyl ,. 2, 3-epoxypropyl,.and aliphatic acy roup wth 1-4 C at.ons or one
of “the gtk CaBR iyt FcongiphetR) kel 1gpai Ss

wher ei n R3¢ ﬂ}gnz? = ] I ' or

cycl ohexlyl , %glf(ﬁiag a d;"g}g %glgrfﬁgca?g?)ﬁj&:é%g%a tgﬁgﬁﬁi ?Ié %%tﬁrs@ h@g%%%drﬂ an

al i phat i availatle mathioss ofwrdinaphsitiil in the artalNetheds for acertirgraigarboRyhic bekls @ at ons,
wherein the gromatic part is unsubst%tut ed or._.is substituted by chlorine,

CLC4 al ki amidg opgster are welldmopy to §hosy gf erdinary gill iths ar c1- c12 al kyl ,
cyghohexyl, phenyl,qf REMM ment R? and R is independently selected from hydrogen,

halogen, a hydrocarbyl group of 1 to 24 carbon atoms, a hydrocarbyloxy group of 1 to 24
carbon atoms, an acyl group of 2 to 24 carbon atoms, an acyloxy group of 2 to 24 carbon
atoms, and -OR.
In another embodiment each R? and R* is independently selected from

15 hydrogen, an alkyl of 1 to 24 carbon atoms optionally containing an oxygen atom in the
chain; an alkyloxy of 1 to 24 carbon atoms; an alkenyl of 2 to 24 carbon atoms (which may
optionally be substituted by hydroxyl, carboxyl and/or amino group(s) and/or contain
carbonyl, oxygen and/or nitrogen in the chain); an alkenyloxy of 2 to 24 carbon atoms
(which may optionally be substituted by hydroxyl, carboxyl and/or amino group(s) and/or

20 contain carbonyl, oxygen and/or nitrogen in the chain); a cycloalkyl of 5 to 12 carbon
atoms (which may optionally be substituted by hydroxyl, carboxyl énd/or amino group(s)
and/or contain carbonyl, oxygen and/or nitrogen in the ring); an acyl group of 2 to 12
carbon atoms.

In another embodiment, R? and R* are independently methylene or

25 alkylidene substituted by a benzophenone UV absorber or a benzotriazole UV absorber.
Related triazine-benzotriazole and triazine-benzophenone hybrid UV absorbers are
disclosed in U.S. 5,585,422 which is incorporated by reference herein for all purposes as if
fully set forth. In a related embodiment, R® and R* are independently methylene, alkylidene,
or benzylidene substituted by a second UV absorber. Related triazine dimers (and

30 oligomers) are disclosed in U.S. 5,726,309 and EP 704,437 which are incorporated by

reference herein for all purposes as if fully set forth.
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R37 is hydrogen, -OH or one of the groups -O CO R38 or -NR36-CO R38,
wherein R38 is Cl1-Cl2 al kyl or phenyl; and Kis -O(CmH2nm - wherein mmis
1 to 6. WObhesspref erred enbodinent L is selected from anpal/kgé/2b@ n of
between 1 25 and 20 carbons, preferably between 1 and 10 carbons. The

al kyl chain may Oﬁiréfé%ll}t %agﬁﬁ@ AnQIRei§ HRESG BT PRERId ﬂ?&hqu‘ai‘aggﬁ,rh@a@l;r or

may have one or nore of ydrogens substituted for by a hydroxy oup.
Opt i onaldfy,to Shertmink yrhore Ipa¢ferablyy1 & 4 carben atonma; wheveinhopdionglly bomgd more of

functionaljty of general .siructure -CO wherein Mis an al kox roup
(i-e. . dhe hydogros Tnibsially! Shtineemsubsiiipddor Wb hamitrpperrat 4 anuine. MelagdSde)
wher ei n ¢R', af Al | r : p of

bt ween 3 Sy Al Ao Py hACARGRAR Hhord o UETIRRRERS e Bl A AP 2

hy dr ogenrsbssitxsd fdruwietthe aitrdpgn af by dmineydre deseriped or WO-DY/67224, tige congenkoxyl i ¢

acid). -%1 \,/%2/ 36579 PCT/ US01/ 32209 These preferred L groups are readily
at t ache @t P&Ighase pHERSD BCHROHESH Bfeieact i ng a conpound of formula 11,

wherein L is hydr ] . LT ] i d I . ing
group), preferabl 392%5%}%4{%%%1%%%1 et%l?%gds E‘%‘%@%ﬁ%@@%&% l?llgikllllg glk(fl’lrlfB al kyl
chai n t ktds ptedfermedthate isCOR?,aSOR D GIRIR R weieradm RF nd/RE, IREt R sndR°are de or
ester are typically 5 prepared by reacting a carboxylic acid having a good

| eavi ng aybehpins ofupdQ Sipartong, hearengeor a pepzenesubstiptedgyidhy pne or B ATaEPsa
C oun | e e al kyl chain termnates in COOH and then
cggeert?%%O&g@#%gx(%g%ggﬁ%uﬁ% an am de or ester by any nethod

avai | abl e to thos@ae ROsl RawsYd&iichl or diffédest adtis ildepdinidatly ahye@omeyl i ng a
carboxylic acids to an anmde or ester are well known to those of ordinary
skil | i aroupefhetveen d apd 28 sarbonpaupiveably Fetwaen] rad 1@ cathagependewst y sel ect ed

from hyg%%gggy belde qe%?ld fa%ag%%?%ﬁ‘ér%ﬁ R%n[%"i? a?c]:, attachd Fo4th%aarr€rg%%ca1t§r9%nsgd 22

hydr oca group o carpbon atons,  an acyl grou

carbon gapffiey aforéifyto @4dh gthert) PTIRS a12y1t§01§f1 A He straddh® BBain AhencHeR.chaif,
anot her enbodi nent each R3 and R4 is In e.pende_ntlr% selected from 15
hylér ogeft cyatic alkyy progp. Praferably the plkyhgmupasa gpiglvaringliedgreumikgnd®R oxygen

om0 T B8 S Bl ab R B SO TR SRR 0 2, ¢
and/ or 3@ha9 pekidbR & thé Rebhitic PRAkaeFingGalal P the P¥M@BNateRBARAt 6¥ thé 0gen in
the chain); an al kenyloxy of 2 to 24 carbon atons
triazine or pyrimidine ring. Preferably R' and R? are attached to the 3 and 4 positions of the
aromatic benzene ring relative to the point of attachment of the triazine or pyrimidine ring.
20 In one embodiment each R' and R? is a methyl group.
Optionally, the hydrocarbyl group can have one or more of the hydrogens in
the chain replaced by a substituent commonly found in organic molecules. Preferably the
hydrocarbyl group is attached to the benzene ring by a saturated carbon. Optionally, one or
more of the hydrogens on the aromatic benzene ring can also be replaced by a hydrocarbyl
25 group or substituent commonly found in organic molecules. Preferably, the hydrogens are
not substituted.
Preferably C is an aromatic benzene ring having two hydrocarbyl groups
that are ortho to each other. When C is also an aromatic benzene ring both aromatic rings
can have the two hydrocarbyl groups that are ortho to each other in the 2 and 3 positions
30 relative to the point of attachment of the triazine or pyrimidine ring, or both rings can have

the two hydrocarbyl groups that are ortho to each other in the 3 and 4 positions relative to

the point of attachment of the triazine or pyrimidine ring. Alternatively, one aromatic ring
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(which may optionally be substituted by hydroxyl, carboxyl and/or am no
group(s) and/or 20 contain carbonyl, oxygen and/or nitrogen in the chain);
a cycl oalw@b2/af575 to 12 carbon atonms (which nay optional PgTH801E2REE | t Ut ed
by hydroxyl, carboxyl and/or am no group(s) and/or contain carbonyl,

oxygen a n
OXY9e S0 et ARG N0k B AEPYRCER S and B postper
al kyl i derstatbaghs thd pdigtofytachrhan o6 fiearioriae bhpabalideaingrmdahbeathzotmoimziol e UV
absorber. Related triazine-benzotriazole and triazine-penzgphenone hybrid
UV absor HBg samphave the 5¥¢ Brdrgcarpyligrappsshagee oo (grfagh ofher inihe ;985 Qt ed by

ref erenc i I ed
ot Bt BlaliOf Al oBl H BPAERAAS thhé pLaz?ﬁgso?gyﬁﬁ]&&lﬁe rjh. PrefShAl)

bengyl i desth ringbabvd the elo fhyd@cﬁﬁybgiduﬂ\é\thah&6bhh® to &ehatied id thedzindet di mer s
(and 30 oligoners) are disclosed In U S 5,726,309 and EP 704,437 which are
i ncor por peséEprisyrelativg tor thapeink ef atashment ofjthe mﬂw@ﬁ@m@ldme fipgly set forth.

<ol coted 11 ont NS BVRIE ARCdAesar 1 gl BRPTERAN: Biuicky SRATRERS T, %

car bon -a§RtRs. PRFERLN, ﬂiétdh@%leﬂlé’sm%sQﬁvmléﬁfbﬁﬁulasldlﬂ) fqmrmews) in the al kyl
chain are substituted for with the nitrogen of an am ne. Methods for

addi ng an al kyl group wherein one or nore of the hydrogens in the al kyl
ch?Qn are 5 substituted for with the nitrogen of ah am ne are described in
9/ 67224, the contents ich aie expressly Incapporated herein. In
preferred enbodi nents, |eagh ¢ hydr oge {_g@ X |s a blocking group it
is preferred that X is Cﬁi@ i gRe; wherein Ra and Rb, R Rd,

and Re are al kyl chains of up to ; ~Rrbenzehe, or a benzene
substituted wth one on nore groug HD connDnIy fpund in organic
nol ecul es. Each R and|R2 is identit@l or different and is independently a

hydrocarbyl group of hetween 1 and 0 carbons, preferably between 1 and 10
carbons, and nost preflerably between | and 5 carbpns, wherein R and R2
aréSattached to the aramatic ring so that they arkrortho to each other.
The al kyl group may be a straight chain, branched chain, 15 or cyclic al kyl
group. Preferably the al kyl group is ﬁl trai ght chain alkyl group. R and
R2 may be attached to the aromatic r ﬁ@ so that they are attached to the 2
and 3 positions or the 3 and 4 positions of the aromati c benzene ring

rel ati vewhareinhe poi nt of attachnent of the

Z,C,R', R% R3 R% and X, are as defined above;

20 r is an integer between 2 and 4;
D can be a wide variety of groups;
D, when r is 2, is selected from the group consisting of C,-C, alkylene, C,-C,,
alkenylene, xylylene, C,-C,, alkylene which is interrupted by one or more
. oxygen atoms, hydroxy-substituted C,-C,, alkyl which is interrupted by one
25 or more oxygen atoms, —CH,CH(OH)CH,0—R"~—OCH,CH(OH)CH,-,
—CO—R"*—CO—, —CO—NH— R17 —NH—CO—,
—(CH,),—CO0— R‘S—OCO—(CHZ) —
a polyoxyalkylene bridge member of the formula XX
-CH,-CH(OH)-CH,-0O-(CH,-(CH,),-O-),,,,~CH,-CH

30 (OH)-CH,- Xx),
a polyoxyalkylene bridge member of the formula XXI
-CO-(CH,),-O-(CH,~(CH,),~O-),n-(CH,),-CO- (XX,
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triazine or pyrimdine ring. Preferably R and R2 are attached to the 3 and
4 positions of the aronmatic benzene ring relative to the point of

attachmewoot/3¢she triazine or pyrimdine ring. 20 In one pabodiven9 each R
and R2 is a nethyl group. Optionally, the hydrocarbyl group can have one or

nore of the hydrog | ! i tuent commonly
found in organic n%pégﬁ?%%&g‘}%&g‘?%&ﬁ@%ﬁg?ﬂhﬁ?@%@?ﬁ%ﬂ group is attached
to the benzene ring by ayyadure(@d)ceq0en-(CHp) ®hal(GH,)pne or nore of the
hydr ogens on the aromatic benzene ring can al so be replaced by a

hydrocarbyl 25 group or substf®@e¥¥-commonly found in organic nolE&H#es.
Preferably, the hydrogen re not s it f ly Cis an aromatic
benzene ring havi nagp %X %}%}Flg%eali;r1<§ge b Oléh%ﬂfgpﬁﬁlg ﬁﬁ? '

. 0 groups are ortho to each other.
Wep Cis also an ar OI’Y&I(CE—LREUX—RR@)JU@BH@@}HH ngmmtjmﬁ rings can have the

2nn

two hydrocarbyl groups that are orthomto each other 1nthe 2 and_3
positions 30 relative to t heBpSiiCHR 3{€Hoanment of the triazi ndXefllD),

pyrimdine ring, or _both rings can hav t t rbyl groups that
are ortho to each dP EPXXWQ%%C@‘%?&H%“ 5§Fﬁegﬁﬁnﬁéme to the point of

attachment of the triagorgi@RH)owu: di pe oy ng. HA NHOBL-CYRRY)CON onatic

ring -33 WO 02/36579 PCT/ 02/ can Rave fhe two rocar byl grooups

that are ortho to @peyoxyalierienebridge neenshred ofthedeimiladsXVrel ati ve to the
poipnt of attachment of riazi ri.m dine ting t he ot her

ar mrati C ring can havejfﬁé'g@%wé?%@i%ﬁ%@ 6)151'[9'5 "tkﬂza'f "e ortho to each
other in the 3 and 4 positi (®hatyye to the point of attachmgakvef the

triazine or pyrimdine ring. Pr%ferabl y, 5 both rings have the two
hydr ocar byl gr oupsa pdisioxyatleylenet islge snemateh obthiedornila ¥3eVB and 4  positions

byt (i dines and [ri azi rdSmEhmihbvprelent | nvention further compri@dD |
ol o 3Bt S ighgtpllpeeimeghistapss st e formi o
15 -CH(CH,)-CH,-(O-CH(CH,)-CH,),-(0O-CH,-CH,),~(O-CH,-
CH(CH,),- (XXVII),
whereina+c=25andb=85t040.50ora+c=2to33 and b=0, |
RP is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C, alkenylene, or
20 phenylene-XX-phenylene wherein XX is —O—, —S—,
—S0,—, —CH,—, or —C(CH,),—;
R'S is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C, alkenylene
provided that when r is 3 the alkenylene has at least 3
25 . carbons;
R" is C,-C,, alkylene, phenylene, naphthylene, diphenylene,
or C,-C, alkenylene, methylenediphenylene, or C,-C,,
alkylphenylene; and
R" is C,-C,, alkylene, or C,-C,, alkylene interrupted by one or more
30 oxygen atoms;
R?! is hydrogen or C,-C 4 alkyl;
YY is unsubstituted or substituted C,-C,, alkyl;
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Z, C R, R, R3, R4, and X, are as defined above; 20 r is an integer
between 2 and 4; D can be a wide variety of groups; DL whenr is 2, is
sel ect ed Woomsdsme group consi sting of Cl-Cl6 al kyl ene, CApPCI/RZSO1zd2k@nyl ene,
xylyl ene, C4 C20 al kyl ene which is interrupted by one or nore oxygen

atons, hydroxy- substltutg‘ ﬁ&?@ al kyl which is interrupted by one 25 or
( CH2

nore oxygen atons, - R15- OCH2CH( OH) CH2-, -CO R16-CO-,
-CONHR' NHCO, -(CHR)k 1@6@0%%@8@6&@@) $-1®; pol yoxyal kyl ene bri dge
menber of theforrruIaXX - CHZ, CH( OH) (CHzZ (CH2)uO-)mMm CHz CH 30

(OH)-CH2- (XX), a pol ydwawylf@g@rﬁp%@ snber of the formula XX

-CO- (CH2)u O (CH2- (CH2) y, éméé&:%} 6(XX1), -34 WO 02/36579
PCT/ US01/ 32209 a pol yoxyaf’ e ge n’enber of the formula XXII
- YY-50- CO(CH2) a O- (CI-IZ(CPd21);anniﬂsgemfmn( Cy -COO YY- (XXI1), a
pol yoxyal kyl ene brid e menber of the formula XXIlI 5

- ( CH2) kk- CH( R?beneds B (ChnH2nn O ) mCnnH2nn  B1- CO- CH( R21) - ( CH2) kk

(XXI'l'1), a polyoxyal kyl aﬁ B‘Fég)ﬁl p of the forrmula XXV
-COCI—I(R21)CHZNH(01nH2nﬁC§ ) -CH(RR1)CO (XXIV) a
pol yoxyal kyl ene bridge nmenber of the3fornula XXV 10

“YY- O GO ( CH2) 2- N- (CAnH2nn- O ) nm CnnH2nn- NH- ( CH2) 2000 YY- (XXV), a
pol yoxyal kyl ene br itHg&hgeftiet. bl t he fornula XXVI - (CnnH2nn 0-) nm CnnH2nn

( 1), and a pol yoxyal kytene bridge, nenher of the fornmula XXVII 15
- CH3)-CH2 (O CH(CH3)= et b-(O-CH2 CH(CH3),,- (XXVIl),
4

wherein R" is C,-C,, alkanetriyl and R* is C-C,, alkanetetryl; and
sis 1-6.
Preferably, in structure IIl r is 2 and D is an alkyl chain of between 1 and 10
15 carbons, preferably between 1 and 8 carbons, or -CO-P-CO-, wherein P is an alkyl chain of
between 1 and 10 carbons, preferably between 1 and 8 carbons, or an aromatic ring,
preferably a benzene ring and preferably wherein the carbonyl groups are meta or para to
each other. The dimeric structure can readily be made by reacting the compound of
structure III, wherein L is hydrogen, with an alkyl chain of between 1 and 10 carbons,
20 preferably between 1 and 8 carbons, that is substituted on each end with a good leaving
group, such as a halide, or with a diacid chloride of structure C1-CO-P-CO-Cl.

Another dimeric structure is represented by structure IV.
B ]
R’ 3 R*
% R ~[__OL
2 1
25 @) 7

ZO Z O X'
T

C

30 (Iv)

wherein

Z,C,R', R?, R*R* and L, are as defined above; r is an integer between 2 and 4;
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wherein a + ¢ = 2.5 and b = 85 to 40.50or a+c¢c =21to 33 and b = 0, R15
Is C2-Cl10 al kyl ene, C2-Cl0 oxaal kyl ene or C2-C10 dit hi aal kyl ene,

phenyl enayo napisthyl ene, di phenyl ene, or C2-C6 al kenyl ene, POT/US®032209

phenyl ene- XX- phenyl ene wherein XX is -0-, -S, -SQ2-, -CHZ , -C(CHR) 2-;
R16 is C2- Cl0xalkybeRid&Farietp op¥Rapky! ene or C2- C10 dit hi aal kyI ene,

phenyl ene, napht hyl ene, di phenyl ene, or C2-C6 al kenyl ene provided that
when r is 3 tP(éVdiehenyBelﬁéelhqu&Dm té;agtoug CcRBsistarghel(s;; CRﬂk}'ﬂ@eQQr €10

al kyl ene, phenyl ene hth | ene enylene
net hyl enedi phenyl eﬁlgen l?,'i C gf ?'}‘fl%l?fgh lsalmfrﬁ%ge (@f(’&ﬁf)
al kyl ene, or C4-C2gy emak&ﬂ@h ok upgtﬁﬂ DY, L0101 WIREESIs iRRrRke®
R21 is hydrogen or cfﬁécm al 5/ ¥Y S uﬁsu |tlg§{ed orlmggst?t ut 2(@02 C20
al kgl ; -35 WO 02/ Bﬁﬁlﬁﬁa @(ngbms{(biﬂs;%2—2@912CH(OH$C]PIIH)0¥R‘€}—O(RI{5C§{(@H)€PQ¥ an
integer from 1-16; 16an nteg f\]ﬁ]nﬁ;o |s an integer from?2
to 6; 5 uis an integer frc ”_[“’to e 1s[ (CH2)s- COO 13
R19 3 and when r_i Hl Q?O 118-Ob R 4vvherein R19 is C3 C10
al kanetriyl and R20¢: 234 @ gkanet etClr_t ‘and s is 1-6.

a polyoxyalkylene bridge member of the formula XX

-CH,-CH(OH)-CH,-0~(CH,~(CH,),-O-),. -CH,-CH

10 (OH)-CH,- (Xx),
a polyoxyalkylene bridge member of the formula XXI
-CO-(CH,),-0-(CH,~(CH,),-0-),,,-(CH,),-CO- (XXI),
a polyoxyalkylene bridge member of the formula XXII
. -YY-O-CO(CH,),-O-(CH,-(CH,),-O-),,i-(CH,),
15 -COO-YY- (XXID),

a polyoxyalkylene bridge member of the formula XXIII
'(CHZ)kk'CH(RZI)'CO'B1'(CnnH2nn O- )mm nnHZnn-Bl-

CO-CH(R*)-(CH,), (XX11D),
4 a polyoxyalkylene bridge member of the formula XXIV
20 ~-COCH(R*"YYCH,NH(C, H,_0),..C..H,. -NHCH,-CH(R*)CO- (XXIV)

a polyoxyalkylene bridge member of the formula XXV
'YY_O_CO'(CHZ)Z'NH'(CnnHZnn'O_)mm-CnnHZnn_NH_

(CH,),COO-YY- (XXV),
a polyoxyalkylene bridge member of the formula XXVI
25 _(CnnHZnn_O_)mm_CnnHZnn' (XXVI)a

and a polyoxyalkylene bridge member of the formula XX VII
-CH(CH,)-CH,-(O-CH(CH,)-CH,),-(0O-CH,-CH,),-(O-CH,-
CH(CH,),- (XXVID),
whereina+c¢=25andb=8.5t040.50ra+c=2to33 andb=0,
30 R" is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C, alkenylene, or
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Preferably, in structure Ill r is 2 and Dis an alkyl chain of between 1
and 10 15 carbons, preferably between 1 and 8 carbons, or -CO P-CO,
wherei n WWoe2/3457@al kyl chain of between 1 and 10 car bons, POT/@R&raivy
between 1 and 8 carbons, or an aromatic ring, preferably a benzene ring and

preferably wherein the car bowgn}gglggmg HBylFRE 3 hefeiPRXGistoo-eaclky ot her. The
dimeric structure can readily be made by reacting the compound of °’

structure |11, wherein E50,hydrCHen; oni-+G(GH)atkyl chal n of between 1 and
10 carbons, 20 preferably. b en. 1 and.8 carb bstituted on
each end with a good |e ?lﬁ?g}gp Bléfﬁlengu%ﬁca§xéqﬁ§@i‘ 0\&]51 F?ag‘y i d

chloride of structure O -CO By %hge n%g};ﬂgﬁ&{e Qgﬂgﬁgl&lébf @g'yé%ﬁ%hilfne cr a0

represented by structure |V.

(1VPp wherein Z, C, R, R2, PB&vided thanwhdn rriaBdhaskeniéineddsabkas;3 r is an
i nteger between 2 and 4; -36 02/ 36579 PCT/ USO1/32209 X can be a w de
vari ety of groups; X, when FP81% s selected fromthe group consisting

of C,-Cl6 al kyl ene, 4 R¥2 Cald(g@ﬁ%?%%léyﬂ&?ﬂ%ht@%g& ehjélle e which is

interrupted by one or nore oxy stit C20 al kyl
which is interrupted byoo@gCpaliienylene nextydardighengene, or C,-C,;

- CH2CH( OH) CH20O R15- OCH2CH(OH) CH2-, - CO R16-CO-, - CO NH R 7 NH CoO, -(CH2)-
COO-R 8-0OCO- (CH2) S a poPWé‘M?}e@ﬁ%‘lbrl dge menber of the formula XX

SO0, G (- (G0 MR R L G Bl B

-CO (CH2)"- O (CH2- (CH2) " - O ) oxpgefhthym0-  (( XXI ),
R* is hydrogen or C,-C,4 alkyl;
YY is unsubstituted or substituted C,-C,, alkyl;
B, is NH or O;

15 kk is zero or an integer from 1-16;

mm is an integer from 2 to 60;
nn is an integer from 2 to 6;
sis 1-6;

u is an integer from 1 to 4;

20 when ris 3, D is
19
(CH,);—COO R
_E _}3_

and whenris 4, D is

25 —E(CHz)rcooﬂ— R
4

wherein R" is C;-C,, alkanetriyl and R* is C,-C,, alkanetetryl.
Preferably r is 2 and X’ is an alkyl chain of between 1 and 10 carbons,
preferably between 1 and 8 carbons, or -CO-P-CO-, wherein P is an alkyl chain of between
30 1 and 10 carbons, preferably between 1 and 8 carbons, or an aromatic ring preferably a
benzene ring and preferably wherein the carbonyl groups are meta or para to each other.

The dimeric structure can readily be made by reacting the compound of structure III,
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a pol yoxyal kyl ene bri dge nenber of the formula XXII

YY-O CO(CH2) u0- (CH2- (CH2)u O )M (CH2)u 15 -COO-YY- (XXI'1), a

pol yoxyalw@beses7dri dge menber of the fornmula XX 1| PCT/US01/32209

- (CH2) kk- CH(R21) - CO- Bi - (C nnH2n, O ) mmnnH2nn Bl CO- CH(R21) - (CH2) 1 k-

! Soon R BB R R e B B RS s bR € i Uy . b
pol yoxyalikjitedne COR*IGO,RENHRREE, heeih®rmt R°)XRXYRY, and R® are alkyl chains of

- YY- 0- CO- ( CHR) 2- NI—I-&)@(mnHZnnO-)mn(mnHZnnN (CH2) 2000- YY- (XXV), a |
pol yoxyalRye 8garbons,dgazansebesubititutpdbengeng laad Xxigla Ipgrogeanyvitde am akby) ehain

CnnH2nn I nd pol,yoxyal e, bridge nher. o he rul,a XXVI |
“o ore) ERbes ERbeTa R RS RO e e TR Bons iy b i By

whersei N gadhehdSvies ghoFleBving o) siehQk atakdé, @3 it wlBizlid cBbridd of EEudtdeCL0

al kyl ene, C2-Cl10 oxaal kyl ene or C2-Cl10 dithi aal kyl ene, phenyl ene,

napht hyl 8h&€0-8i@Berly| ene, or C2-C6 al kenyl ene, or -37 WD 02/ 36579

PCT/ US01/ 32209 phenyl.ene: XX: phenyl ene _wher ei n iS+0-, -S, -SOz , -CHz
, or -C(CH3)2-; ng“]l%g’e&gyﬁﬁp sragf”ﬁé‘lr%’r?é,epr&?n&ﬁs@%ﬁekyl ene or C2-Cl0

di t hi aal kyl ene, phenyl ene, napht hyl ene, di phenyl ene, or C2-C6 al kenyl ene
5 provided that when rl is 3 the al kenyl ene has at || east 3 carbons; R' is
CZ C10 al kyl ene, phenyl ene,rnapht hyl ene, di phenyl gne, or C2-C6 al kenyl ene,
met hyl enedi phenyl ene, |or CA4- al : ; gnd 10 Ribis C2-C10

al K | ene, or C4-C20 aljkyk errupt eq nmor e pdoxygen at ons;

15

V)

wherein Z, R', R? R?, L and X, are as defined above; r is 2; C is as defined above,

and R, can be a wide variety of groups;

R* is selected from the group consisting of straight chain alkyl of 1 to 12 carbon

20 atoms, branched chain alkyl of 1 to 12 carbon atoms, cycloalkyl of 5 to 12

carbon atoms, alkyl substituted by cyclohexyl, alkyl interrupted by
cyclohexyl, alkyl substituted by phenylene, alkyl interrupted by phenylene,
benzylidene, —S—, —S—S— —S—E—S-—, —SO—, —SO,—,
—SO—E—SO—, —S0,—E—SO,—, —CH,—NH—E—NH—CH,—,

25 and
CHs : CH;

CHs

30 wherein E is selected from the group consisting of alkyl of 2 to 12 carbon atoms,
cycloalkyl of 5 to 12 carbon atoms, alkyl interrupted by cyclohexyl of 8 to 12

carbon atoms, alkyl terminated by cyclohexyl of 8 to 12 carbon atoms.
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R21 is hydrogen or C1-Cl16 al kyl; YY is unsubstituted or substituted C2-C20
alkyl; Bl is NHor 0; 15 kk is zero or an integer from1l-16; nmmis an
i nt eger fwonv®»std 60; nn is an integer from2 to 6; s i SPAFESOWB2RE an
integer froml to 4, 20 whenr is 3, Dis 4(CH),-COO3-Rl' 3 and when r

is 4, Di 5. -- - (al | d taLyl and
R20 s ctf%&%ocoé‘ﬂpg’é‘%%?”f%aﬁ% ye?%Vﬁ?"@%ﬁ“%@*%ﬁﬁ&?ﬁ05&12%@;?@9?‘ i n of
bet ween ArtaPgeféRAbBatHRgRse pRpaELE balthe/mbidbidibloiedindV® 2H62RYs, or - CO- P- CO-,

wherein P is an alkyl chain of between 30 1 and 10 carbaonsg, preferably
between 1 and 8 cambefareblyoris 2rengdFarittGiy-+ Cagwprrdsavhaseip rds 2386 Rede-GHng and

preferably wherein the,c nwl _.ar. r 0, ther. The
dineric € %eéﬁw eggﬂe P%%%f%ﬁ Oéi%r‘r’g#eﬁ%g) tﬁ%{gﬁﬁ‘g&‘%‘ﬁ@@%ﬁlp%gﬁﬁ% structure
s -38gm@é’d 966368 iFGd MBLY BeelfRd ieD /67224 thenehtchisifagach aend may be

a renovabl e protecting group, such as, but not I|imted to CORK, -SO2Rb,

- Si RRdRe exmwhssleingomprraigrtheRpin. Re, Rd, and Re are alkyl chains of up to 8
carbons, benzene or.,a _subst.it ut .benze and X.is dro i.th an

S ky ohai nof - berheaRHTht A e AARGT e Pl iRy Rl IR el

car bons, céhigdundorFeiails {¥Xxdven 5 each end with a good | eaving group, such
as a halide, or wwth a diacid chloride of structure d-COP-COC . Another
dimeric structure is represent bgi!structure V. R XO QO 10 R rOOR4 R3

: ) z. 1Y
or
OR
OF~
R4

15
T
(XXXIV)
wherein
Z, X, R!, R?, R? and R’ are as defined above;
20 each of T and T' is independently a direct bond, carbon, oxygen, nitrogen, sulfur,

phosphorous, boron, silicon, or functional groups containing these elements;
each of Y and Y' are independently one or more of a hydrogeﬁ, hydrocarbyl group,

a functional hydrocarbyl group, halogen, hydroxyl, cyano, -O(hydrocarbyl),
-O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -N(functional

25 hydrocarbyl)(functional hydrocarbyl), -N(hydrocarbyl)(functional
hydrocarbyl), -S(hydrocarbyl), -S(functional hydrocarbyl),
-SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(functional
hydrocarbyl), -COO(hydrocarbyl), -COO(functional hydrocarbyl),
-CO(hydrocarbyl), -CO(functional hydrocarbyl, -OCO(hydrocarbyl),

30 -OCO(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -CONH,,
-CONH(hyrdocarbyl), -CONH(functional hyrdocarbyl),
-CON(hydrocarbyl)(hyrdocarbyl), ~-CON(hydrocarbyl)(functional
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ZYZ r 15 (V) wherein Z, R, R2, R3, L and X, are as defined above; r is
2; Cis as defined above, and R4 can be a wide variety of groups; R4 is
sel ect ed Woomsdsme group consi sting of straight chain al kyPCDUSW/3200912
carbon 20 atoms, branched chain alkyl of 1 to 12 carbon atons, cycl oal kyl

of 5 10 12 carbon Riasmebyl, kAdoN’ 'owtlgfar&xrwyg)ﬁeng@gﬁh hyxﬁb%/ﬂl)yl),

interrupted by cyclohexyl, al ky stituted by
i nterrupted by pherr)‘Bl(ﬁmet,lonaﬂ)hydrpbartiﬁmeSOz(ﬁanctroﬁaIS&ydrocSrH;‘ﬂ)S:S03(1Sﬁ)et,ionaSOZ :

-SOE-SO, -SOZ E- g—B rein E
is selected fromt ﬁ@'%(ﬁ?c&ﬂlg’_% Orgfhéqlrﬁ?%r%ﬂg (@@Qmaﬁl%ewcarﬁgﬁs
cycloal kyl of 5 to g pale) t pé@gaéyé 8 to
12 carbon atons, alky &%ler%n%la doct%f;dyl%éﬁé %% &§$F%0@S 1Lcuar nzkp‘;f

-39 S\D 02/ 36579 Pahumdve:gzaqg These conpounds can be prepared by any
means available to one of ordinary skill in the art. Preferably, they are

pr epar ed by t he net%ﬂﬂc%]ﬂs@e@woilfms\%f@m%ai Q@ﬂo (M) oF GXEXIY) prejagded tong R4
is - CH2- %ﬁnx\fg % ﬁ%ﬁ'blf ot O@'e@en"flgﬁle giAmb% crflct:m%w fﬁlgpl{o%(?%%rﬁdggmr@q

any met hc?g aval I a or di nar pre er red

met hod i rétoet frozh fecefticecdfasied/iblet VBt 99/s&381ﬂﬂgt By scRohiap ismednt \thitelie ar e
expressly incorporated herein. The pyrim.dines _and triazines of the present
i nvent i ofoMpPYRsAre Bghided dn a Prajentiye GpEPeTition il ultrewieley lighty Thep - oy z

ZOZIO protective composition may be, for example, a cosmetic preparation or a glass or plexiglass

window.. Therefore, it is preferable that one or more of R!, RZ R*, R* L, D, or X’ is
chosen so as to improve the solubility of the compound of formula (II) to (V) or (XXXIV)
in the polymeric material to which it is to be added. One of ordinary skill in the art can
readily recognize what structures for R, R, R}, R*, L, D, or X’ would improve solubility in
15 a given polymeric material. For example, it is often preferable, that R!, R* R}, R* L, D, or
X’ is similar to, i.e., has the same functional groups, as the monomeric units of the
polymeric material.
The substituted pyrimidines and triazines of the invention may optionally
have the added benefit of being capable of being chemically bonded to appropriate polymer
20 systems via a functionality attached to the alkylphenyl or pyrimidine or triazine groups
(e.g., by a hydroxyl, ethylenic unsaturated and/or activated unsaturated group in one or
more of R', R, R%, R* Y, or Y)).
The term “hydrocarbyl” in the context of the present invention, and in the
above formulas, broadly refers to a monovalent hydrocarbon group in which the valency is
25 derived by abstraction of a hydrogen from a carbon atom. Hydrocarbyl includes, for
example, a}iphatics (straight and branched chain), cycloaliphatics, aromatics and mixed
character groups (e.g., aralkyl and alkaryl). Hydrocarbyl also includes such groups with
internal unsaturation and activated unsaturation. More specifically, hydrocarbyl includes,
but is not limited to, such groups as alkyl, cycloalkyl, aryl, aralkyl, alkaryl, alkenyl,
30 cycloalkenyl and alkynyl, preferably having up to 24 carbon atoms. A hydrocarbyl chain or
ring may optionally be interrupted by one or more carbonyl groups (which is/are included

in the carbon count) and/or heteroatoms (such as at least one oxygen, sulfur, nitrogen or
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OR O-RB 15 R4ATIY (XXXIV) wherein Z, X, R, R2, R3, and R4 are as
defi ned above; 20 each of T and T' is independently a direct bond, carbon,
oxygen, woppgeng sul fur, phosphorous, boron, silicon, opCTuReI2eNal
groups containing these elenents; each of Y and Y are independently one
or nore h REES NoYTieN RYRE | group,
hal ogen, éth(gnr)ox)égkll[ cyg?]%%]‘g[ﬂ%%?g%gé byl) G&Iﬁ&eylgﬂc??gsna?gh%?gggr bgl ), P

- N( hydrombsth)tyabﬂt(do;mmmﬂﬁfdmﬂ)m orga(lfcumolnemdnsal 25 hydrocarbyl) (functi onal

hydrocar byl ), -N(h car byl ) (functi onal drocarb drocar I
-S(functi onal hydr%ﬂ&% 5959 )éut)) ﬁ%im%g’r ‘?m o %‘?‘EW&?%’&%S LY

- S03( hy rh I
Q0 unsty B mon At %‘}%ﬁ*&%@?@? found I3 lm%ﬁ%ﬁ?%"ﬁﬁﬂw :
hy df ocar Myludlngmﬁﬁ(ﬂmy tndted tdyyhla)ides3 Oya{mﬂpsnmmm@bupsyﬂmi@omsl ),
- N( hydrocar byl )(hydrogbar byl CONH( hyr doc Wi% %51&9 CONH(f unct i onal
I

hyr docar‘@}i oxylate giouph Flﬁ’éé(iWF‘?*( ﬁgﬁ@@éw@ypf) NIrQSey FHWPS( #thct i onal
-40 V\D ?79 PCT/ US01/ 32209 hyrdocarbyl), -CON(functi onal

hydr ocar functional hyrdocarbyl), -S(functional hydrocarbyl),
- S02(f unct I onal hyDhiexeah KiinktionabB3{fovmdyi”dndie cdnyskt of thielprésgent invention,

- COQ(functional hydrocarhbyl), functi onal drocar byl) functi onal
hydr ocard iy thegboxe Fraydns a?flﬁ’?‘li y%(pptosal}}ygqua{hyiaomssmpqﬂdan@ above

ps Egﬁ:‘@ (XXXI'V) are

ad ed tC)tIIyr%nﬁ@Je]déﬁvetatr]rg/tog?a é]at%ﬁvg%% EIIS ar(dr/éé%lgél‘?n%%e ug)’é nore of thernmal
or phot o- degr adat i The tefmt‘tz:acqi)&redtfemnohawwﬁeg teffiusctionalidy thittis seactdvesdith i ght
by screening. By screening is nmeant that the  conpounds_are included in a
pr ot ect | SENBYHHEBIMEERPlYBeR funetignalites undergiosmal qoglﬁttlons’w@llw degstrod by ve

conposi tthgs% oq%\fdlgfry sic(?fmetﬁ@fg?év%nt &t CR3 Hgﬁ-'h(fn&ﬁg B?an‘?ﬁléso&” Plealiv@l ass or

pl exi gl ass
functionality may be mentioned active hydrogen containing groups such as hydroxyl,

15 amino, carboxyl, thio, amido, carbamoyl, and activated methylene; isocyanato; cyano;
epoxy; ethylenically unsaturated groups such as allyl and methallyl; and activated
unsaturated groups such acryloyl and methacryloyl, and maleate and maleimido (including
the Diels-Alder adducts thereof with dienes such as butadiene).

The term “latent reactive” functionality within the meaning of the present

20 invention and, as would clearly be understood by those persons of ordinary skill in the art,
refers to reactive functionality which is blocked or masked to prevent premature reaction.
As examples of a latent reactive functionality may be mentioned ketimines and aldimines
(amines blocked, respectively, with ketones and aldehydes); amine-carboxylate salts; and
blocked isocyanates such as alcohol (carbamates), oxime, and caprolactam blocked

25 variations.

A “leaving” group within the meaning of the present invention, as would
clearly be understood by those persons of ordinary skill in the relevant art, is a substituent
attached to the hydrocarbyl chain or ring which during reaction is dislodged or displaced to
create a valency on a carbon or hetero atom in the hydrocarbyl chain or ring, said valency

30 being filled by a nucleophile. As examples of leaving groups may be mentioned halogen
atoms such as chlorine, bromine, and iodine; protonated hydroxyl groups; quaternary

ammonium salts (NT,"); sulfonium salts (ST,"); and sulfonates (-OSO,T); where T is, e.g.,
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wi ndow.. Therefore, it is preferable that one or nore of R, R2, R3, R4, L,
D, or X is chosen so as to inprove the solubility of the conpound of
formul a WoOp2/8637¢V) or (XXXIV) in the polyneric material PCDUSHI/RR0%t IS toO
be added. One of ordinary skill in the art can readily recogni ze what

struct ur esethflor[Bara-f38yl. R allfdeselelastds oFrealtiviibcondiRy, aNSpe@ridai 1 ity in 15 a
gi ven pol yneric materlal For exanple, it is often preferable that R1, R2,

R3, R4, [inddionakity ixclules hyidrnyhrCOOR -GR*=Chlas CONGR &b, Clrantisasmanatyr oups,
as the mononeri nits of terial. The substituted

pyri ni di r%%upaﬁ&’??“?ﬂegﬁoﬁﬁ@a gff’wgal?dxm 3‘&135%’;‘/ optionally have the added
benefit of beigigs capaLY &oRfhyariges aﬁaaﬁye@chﬁb% %%b%ﬁ%ﬂ;{;)loﬁo%rda%cﬁl pol ymer

20 systens via a functionali'ty attached to t or pyrimdine or
trltg:ﬁm tnedgr oups (e. ayc()jms)bynch hydroxyl, et hyI en:c c uns%tzur %edRand/ or ‘)
activat ed unsajurate i.n one or e : : : , Y. or :
The term "hyd d%l? Vakd h q’ri’ér‘l%ﬂla’é g1 %lomggaéh?n ?tﬁV’ér{P’iegﬂaﬁé{nd in the
above formul as, kg eﬁgflﬁ a nmonoval ent hydrocarbon group in which
the valency is erive traction of a hydrogen froma carbon atom
Hydrocar byl i ncl udéﬁl,etémt “lgoquafbgzlemi’ irpthatdontex( sﬁthap@bentalmwrbnhomMed

h h t d d h t

aral kyl AHGLeRE kPO SAPDIFD bR ST e o B stgq%agég‘fﬁmragemnt er nal
¢ t I I

T e B S T

ar al kyl , agindiasaydd, abakrkﬁrr;ﬂydro%@rbcyymid)ﬁh&mml hﬁchdcz&bj&lmyh of poebkeradextrdravi ng
up to 24 carbop at ons. Ahdroc rb chain o ring nay optionally be
i nt er r upVelangRteexagwlegiy’ Srfﬂ e”ﬁr%ifé‘e(wléwlaleé‘}bre included in the

carbon count) and/ b

nitrogen or -41 VD%S?%E@%B%@&@%&% lﬁ con%%%\%xﬁr?%gg? % group
nmay al sordferdéo @specids dfﬂiydrd&yﬁmgepssse&pi@paﬂam rbdibtﬁze fmdmhalﬁtyelatenconnonl y
found in organjic nol ecul es, The phrase "substituent commn)g% found in

ordani ¢ Frbvafuastionalisy, sadier leawing .gﬁowpéa%em ‘parfgectiongl hygkesapaylengitingr e
nal i dos, ey ifits OB RRABCinUSH BEHES eonl il 1P RiroBithy RS ot ELARE, Ol
hydr oxy| figictitieg hy8tolchdyiine. gr oups, nitroso ar oups: nitro gr oups, and the
| i ke. The term "functional hydrocarbyl” in the context of the present
i nventi on, The pyrimidinés and triazines in accordance with the present invention also
relate to latent stabilizing compounds against actinic radiation of the general formulas (II) -
20 (V), wherein at least one of the hydroxyl groups on the aryl ring ortho to the point of
attachment to the triazine or pyrimidine ring is blocked, that is, wherein at least one X is
other than hydrogen. Such latent stabilizing compounds liberate the effective stabilizers by
cleavage of the O-X bond, e.g., by heating or by exposure to UV radiation. Latent
stabilizing compounds are desirable because they have many favorable properties, i.e.,
25 good substrate compatibility, good color properties, a high cleavage rate of the O-X bond,
and a long shelf life. The use of latent stabilizing compounds is further described in United
States Patent Nos. 4,775,707, 5,030,731, 5,563,224 and 5,597,854, which are incorporated
herein for all purposes as if fully set forth.
Latent stabilizing compounds comprising pyrimidines and triazines in

30 accordance with the present invention can be prepared from compounds of the general

formulas (I) - (V), wherein at least one X is hydrogen, by subjecting said compounds to a
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and in the above fornulas, broadly refers to a hydrocarbyl possessing
pendant and/or 10 term nal reactive and/or |atent reactive functionality
and/ or | eae@bmgpsgy oups. The term "reactive” functionality PET/@RE/12009
functionality that is reactive with conmmon nononer/pol ynmer functionalites

under no Ie'r%:eont(iji tﬁq%ﬁn‘f@eﬁt s!tjangl%rjr;?ﬁt éogﬁ%ﬁ%ds,tagagﬁr%dﬂ{%iﬁgl?%d%ﬁl | in the

rel evant -rrmtirng a’reac I on y may be
ment i oneg@redédihy BicbyfdFAeeref&endedl ni ng groups such as hydroxyl, 15 am no,
car boxyl, thio, am do, carbanoyl, and activated nethyl ene; isocyanato;

cyano:  epoxy: et hpsewimples pf blesking szaups Xgmay pe meatipnagkong qrymora ffthe

ot hacr yf O AGupALEE RS S SRACR BR RPN YNy ger adducr s
t hegeof wnhbRifi enes such as butadiene). The term"|atent reactive"

functionality within the nmeaning of the present 20 invention and, as would
clearly be uneshR ooihdbyendantdesqletebiiemdi -(Grtkiyhdrajogsrisubstitnted KeCar t ,

oy emmture 1 oact i ondi AL ErmstaaliobftaC dfeamh CHEEORTL Faten kRt i oy e
menti oned ket i mi neﬁleﬁ?goﬁﬂ@n 1 §ich(i8 A SiHcALK SbstASPBY U vl ¢ h

ket ones and al dehydes am ne-carboxyl ate salts; and bl ocked isocyanates
such as al cohol (c@rGamkoeshalogrn med/onlrtzylapr ol act am bl ocked 25 vari ati ons.

A "| eaving" group,wthin the neaning, of sent., i nvent.i as woul d
clélriy pe unﬁéﬁ&b%@gﬁgﬁn@ﬁﬁ%s W?gﬁgn(‘#l?ﬁ?%kﬁaﬁy @Iﬁryliarﬁdr@i & rel evant
art, is a substitugg&la ttached to the hydrocarbyl chain or ring which
during reaction is disl’odged or displaced to create a valency on a carbon
or hetero at ogach Rt ReandyRfrie caiebgidentiniseleated fromd; -G anliyl alyelnkgxyB @hbaying

filled by a nucl eophjl e exanpl es of |eaving groups nmay be nentioned
hal ogen atons suc?%‘dlaél'glhlﬁﬁﬁo?‘ﬁ’e, brom ne, and i odi ne; protonated hydroxyl

groups; quate i ; |_onj |.&s ~ _and
QUi Tonat s (- Gy R BHEDen gl o o ek AR T %m0

metibyl or par a- t ol gicloaliylaiiid hesglorphemswsvidth isemstbstigutedincsubstitatediby, t he
G an | socyanat e Carodlo e s Guke: FUOEinE SRaliEhd - NRS, wher el n RS
25510 TEADChaRBans, MO asat, in Sttt Lo 24 et
atons (preferably alkenyl, -CH,-CO-CH,, and phenyl which is unsubstituted or substituted by
C,-C,, alkyl, C,-C; alkenyl, C,-C, alkoxy, halogen and/or benzyl.
20 The reaction to give the latent stabilizing compounds of the present
invention of the general formula (T) through (V), in which X is allyl, -COR?, -SO,R”,
SiR°RIR®, -PRRE, or -PORRE, can be carried out, for example, by reaction of the
compounds of the general formula (I) through (IV), wherein at least one X is hydrogen with
the corresponding halides such as allyl chloride, CI-COR?, CI-SO,R”, Cl-SiR°RUR?,
25 CI-PRRS, or CI-PORRE. The reaction to give the latent stabilizing compounds of the
present invention of the general formulas (II) through (IV) in which X is -CONHR" can be
carried out, for example, by reaction of the compounds of the general formulas (IT) through
(V), wherein at least one X is hydrogen with the corresponding isocyanates. Furthermore,
acylated compounds can be obtained by reaction of the compounds of the general formulas
30 (I1) through (V), wherein at least one X is hydrogen with anhydrides, ketenes, or esters,
such as lower alkyl esters, as is well known to one skilled in the art. The above-described

reagents may be used in approximately equimolar amounts or in excess, for example, from
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hydrogen and nethyl). The term "hydrocarbyl ene” in the context of the
present invention is a divalent hydrocarbon group in which both val encies
derive bywabzsdsarti on of hydrogens 10 from carbon at ons. PCThVoRudRe0M t hi n
the definition of hydrocarbyl ene are the sane groups as indicated above for

hydr ocar f uRctl b i 1 .oval ency
(for ex a%ﬁ) %,a%gql lgiifhegﬁé&% g‘:"%ﬁ%g@ﬁgl %%’We‘?]egfrecg{okb%ﬁg{}%ﬁ?teg?@. t?égt%'ﬁgl erm
"funct i osahpbydl sfahs Batlee €orniuta {INEhespheX). of the present invention refers
to a species of hydrocarbyl ene possessing pendant reactive functionality,

latent 15 reactive Gatphrsts Q}ﬁ&mﬁt‘rw ugadfon ey letian, Ay fogintien. Phrsehangation,
non-fungﬁllgtri]ﬂ, op%ﬁgeccl?a% i??yxle?i&? ns'nia ISJILF eﬁ?ﬁ’f%ﬁn O&eﬁﬁ&t@fa%ﬁ Mg ! nvention
refers gameralPy to & Rydr SearBy iR’ other  than & cfunctrona :

hydsocar fystififed gyiemidites Ahdirimes 0 tHefréhnidsentibna Goo etansle, avyldtiohhad
present invention also relate to |latent stabilizing conmpounds agai nst
acti ni c sulfiinyldtion redctiph eatglysissuch dsotertiaraer quatgmary agupag)inclydimgebt 19t | east

f .h : he. |, .ri h h ' f
2t acnrelipiey o REcy RS Aty iR drigher G Bl B nfl be e o

at | east yQUAForforMinghBR atehiefabiNAL @ g6Mpodidgh | atent stabilizing compounds
liberate the effective stabilizers by "cleavage of the O X bond, e.g., by

heating or by expodue eeacidorvay helicariedput indhe presence b plsplventy sedbrasounds ar e

desi.r abl t hey. h f ties, |i. .2 d
Sult 1ot B EBATE TS Shol EirsroR S Fa RRERE ahd Kokt BB ore of the
O X bondyydra@iibéhs! At asbi@bdn teirh&lorldtCorthfor8formabedthers badh dsi tétirzﬂ%ld%lﬁﬁﬁu nds

is further described in United States Patent s. 4,775, 707, , 030, 731,

5, 563, 22¢r dihutybether7 wathdr withouha soleeritn ddteputiatlydthe meagentts)ioay b ¢mploypbses as
if fully set forth, Latent stabilizi.ng c ounds conprisin rj mdines and
![ ri a; i ng%S ﬁS°1§®ntaér@8|r‘E)a§H8’é%W eIFF‘tli“fz‘?ia‘S gﬁ@@%&%éﬂ?‘%ﬂhﬁé{ﬁ‘%ﬁ@ﬂ@ﬁak ed from
conpoundgsp{c, tf&l%xgﬁl?feﬂ ab to tfhg'i)ggirlrl%%)o@ﬁt)oﬁhe(s\&venm\é}%h Bol@knt i§asdd, one X is

hydr ogen, by subjecting sai ounds to a -43 02/ 36579 PCT/ US01/ 32209
fuifher reaction t Butlerprdfarehemissditments maygnclodpaynetsybinatiatesfché bed i n t he

i nredi at el recedi ng,i ncorporated references. As exanples of bl ocking
gr oups )Par‘f%‘?e"gésrﬁ‘é'%ﬁngﬁél&ovﬁne or nore of the follow ng groups: allyl,"

-CORa, -SM2Rb, -SiRRdJRe, -PRfRg or -POR R9, -CONHR', 5 wherein

Methods of Preparation

20 , The triazines and pyrimidines having di-ortho hydrocarbyl substituted
aromatic rings of the invention can be prepared by a Friedel-Crafts reaction of an aromatic
moiety (XXX) with a halogen substituted triazine or pyrimidine compound (XXXI)
wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, as
illustrated in Scheme 1.

25 Scheme I
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each R is independently selected fromC, -C8 al kyl, hal ogen-substituted

C -C8 alkyl, CS Cl12 cycloalkyl, C2 C8 al kenyl, -CHZ COCH3, C, -C, 2 al koxy,
and phewo omsesphenoxy which is unsubstituted or substituretubyr/32209C 2

al kyl, Cl1-C4 al koxy, hal ogen and/or benzyl; 10 each R' is independently
sel ected from C1-Cl12 al kyl, C6-Cl10 aryl and C, C,8 alkylaryl; each R Rd
and Re is independently seI ected from Cl1-C18 al kyl, cycl ohexyl phenyl and
Cl- C18 al koxy; each Rf and1 Rg is independently selected from Cl-C12 al koxy,
C -C12 alkyl, CS C12 5Rycl oaI k%%l’ phﬁ@yl or phenoxy which is

unsubstituted or subsfi ‘utg yl, Cl-ﬁ iglggg)d(y, hal ogen and/ or
ted fr |, CS Cl2

benzyl; and each R" i endent |y

cycloal kyl, Cz C8 alkehyl, -CH2 CO and phenyl which is unsubstituted
or substituted by Cl1-Cl12 al kyl, C2 C8 @l kenyl, Cl-C4 al koxy, hal ogen

and/ or benzyl. 20 The reaction to give t e Iatent stabi | i zi ng conpounds of

the present inventi the generalxbogayul a (1) through (V), in which X

is allyl, -CORa, -SO2Rb, -SiRRdRe, -PRfRg, or -PORfR9, can be carried out,
for exanplgs bg2reaction of the conpounds of t g ral formula (1)

t hrough (1 A.~/Mherein at | east one X is hydroge thegcor respendi ng

hal i des su allyl chlorid d - (Il/\é d - SO2Rb PRf Rg,

or O - PORf RY- e_reaciHamn toﬁa Fatent st _d§ of the

present inventio the general Ras (I11) thr jach X is
HR can be garrized out, for 2Nml e, by reaction e conmpounds of

t he general forml
with the correspo
obt ai ned by rﬁac‘

ds (I'l) through , Wherein at |eastyone X is hydrogen

ing isocyanat(%fx rthernmore, acylatkd conpounds can be
of the caﬁmﬂﬁd@ef——khe general 4 f as 30 (I11)
nJat | east one X is hydrogen with ag i des, ketenes,
or esters, sucl‘R:a | oner al kyl esters, as is well kn to one skilled in
the art. The above-descri bed reagents nmay be used in approximately
equi nol ar anmbuXXXdl) i n excess, for exanple, from -44 W) 02/36579
PCThUS01/ 32209 2 to 20 nol with respect to the hydroxyl groups desired to

o ough Voo Rrye¥ihotn s niGyTRGA tngins aaf RERGH Buic ey s s v
phosphony o ©Rhose or ordinary skill in the art. Lewis acids include, but are not limited to,
aluminum halides, alkylaluminum halides, boron halides, tin halides, titanium halides, lead
halides, zinc halides, iron halides, gallium halides, arsenic halide, copper halides, cadmium
20 halides, mercury halides, antimony halides, and the like. Preferred Lewis acids include
aluminum trichloride, aluminum tribromide, trimethylaluminum, boron trifluoride, boron
trichloride, zinc dichloride, titanium tetrachloride, tin dichloride, tin tetrachloride, or a
mixture thereof; and Hal is bromine, chlorine, or iodine; and R' and R? are defined above
and are attached to the aromatic moiety ortho to each other. Preferably, the Lewis acidis
25 used with a promotor such as disclosed in WO 00/29392, the contents of which are
expressly incorporated herein by reference thereto. |
In compound (XXXIII) L, X, R?, and R* are as defined above. Substitution
of either L or X, or both for an alkyl group or hydroxy blocking group can be conducted
before or after the second step. One of ordinary skill in the art with little or no
30 experimentation can easily determine the conditions to substitute either L or X, or both.
The relative amounts of the reactants are as follows. The amount of

compounds of Formula (XXXI) should be an amount sufficient to react with the aromatic
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silylation, or urethanation reactions may be used in formng the | atent
stabilizing 5 substituted pyrimdines and triazines of the present

i nvent i owoBpsesexanpl e, acyl ation and sulfonyl ation reacPCDUSTIZR209y St S
such as tertiary or quaternary am nes including, but not limted to,

triethyl @%pﬁqurhogéfﬁﬁgﬁla]%?%grg%é}%co bohiid 5%&@%@%&@5&%% be

used for these I ZI ng conmpounds. The feaction nay be
carri ed ardmadtiv dohgopnésfRaenudd (EXX) lisvigmportasiitolenase thh0a seffeidny einguntrodr t

organi cs, e.qg.,, hydrocarhons such_as tolu%he and, xyl ene, phlorinat?d
hydr ocar BEWRAE fORPLYNdsHIoRmuk (XE R b isi syathesized v th K §¥GRSSiyE 2BOHRE € such as

tetrahydyg é(%gr)%g ﬁfé{g pg%&ﬂgﬁ%s}lc Lyﬁ{sag . ﬁ]at}in%rquigam ﬁi?ﬂi&l?ll%.v ?ﬁ*&reox’%lr,tegcrc&@t | vely,

t he reagen oyed "a € solven e reaction tenperature is

usugl |y beioweRdf bepilticeRPLaLdS @naed tahaddsired pJIGCt diskibanamgdneichetpint 0 t he
boi i ng point of the solvent when a solvent is used. 15 Further preferred
enbodi mefogonend ris@ryldeazings, eomenaaanddris-efyl premidinesiius enakipgprotesdied above.

Met hods of Preparati o 0 _The. ttiazin d .] m di nes having di-ortho
hydrocarﬁ?ﬁngl §P? Hlﬁﬁﬁnggﬁgwpém fﬁ%ﬁ“%go?ﬁ%&#%bention can be prepared by

a Friedel -Crafts rgaehindlntaff addn@iOeBRpdindIRUEXY sHowdbe i bfoantalgen
substituted triazine or P‘?/I’I m di ne conpound (XXXlI) wherein each Z is

i ndependtmayinghesize theg=halord.¢rbisaiyid 3, dntidazane orgakalothfobBaripyrimidinggen, as
05025, ISR e S L R R BT 1 15
OL O Z EhhpetAd@f FbEnERXXE) t8%8pbind of Formula (XXXI). Preferably, there should
be between about 0.5 to about 2.5 mol equivalents of compound of Formula (XXXIII) to
compounds of Formula (XXXII).
The amount of Lewis acid, used in the reaction should be an amount

15 sufficient to transform the 2,4,6-trihalo-1,3,5-triazine or 2,4,6-trihalo-pyrimidine to the
preferred 2-halo-4,6-bisaryl-1,3,5-triazine or 2-halo-4,6-bisarylpyrimidine, respectively.
The amount of Lewis acid should be between about 0.5 to about 500 mol equivalents.
Preferably, the amount of Lewis acid should be between about 0.75 to about 10 mol
equivalents, and most preferably between about 1 to about 5 mol equivalents.

20 ~ The reaction should run for a sufficient amount of time, at a sufficient
temperature and pressure to synthesize the desired triazine or pyrimidine compound. The
preferred reaction time for the synthesis of compounds of Formula (XXXII), i.e., the first
step, is between about 5 minutes and about 48 hours, more preferred between about 15
minutes and about 24 hours. The preferred reaction time for the synthesis of compounds of

25 Formula (II), i.e., the second step, is between about 10 minutes and about 24 hours, more
preferably time is between about 30 minutes and about 12 hours. The reaction pressure is
not critical and can be about 1 atm or higher if desired. Preferably, the reaction is carried
out under an inert gas such as nitrogen or argon. One of ordinary skill in the art with little
or no experimentation can readily determine the optimum temperature to obtain the desired

30 product. Representative reaction conditions for preparing the compounds of formula (II)

are provided in the examples.

-47 -



( RLIORL- RR R2 15 (XXXI'l) (Il) wherein the term"Lews acid," as used
herein, means any el ectron pair acceptor as is well known to those or
ordi nary ve@¥/Besrn the art. Lewi s acids include, but are npPCTAUSOM/R@® t O,

al um num hal i des, al kyl al um num hal i des, boron halides, tin halides,
titani um hali des, c I m

hal i des, arsenic hgﬁégea&% eaz%tébdwl&% ﬂr n?ﬁfnf‘i{ g%b ﬂgﬁ) ass. grrgsjrl?&lriy

hal i des, hati, Mnﬁa‘hﬂeﬁaﬁse”aﬁﬁhnts Ageddtise sedftreﬁéewméni.aewms aﬁredsuom;drude
al umi num trichl or | de, alum numtribromde, trinethyl alum num
trifl uor Fefductsds the firstieastionmrericing qpannouads of Foreula GOsRHY And ‘éﬁtl?%&ﬁlﬂ@d. de,

tin dichl 8{]@%%twéennabtoﬁi¥§ (f li]cl %du?%@%%o%gl@ﬁé#@? dot E]tgo fof aa&)gﬂ

brom ne, orrne above 8 are

at t ached Fbanilh XXM td prodtedompduhidof Rorfiadd (1D fméferaBryethembhyn idg he Lewi s
acidis 25 used with a pronotor such as disclosed in WO 00/29392, the
cont ent scatieditle tmt\éeeneabputewﬁ §o abm@ﬂ@%apéwlqi@mrwr byadditier frroanponad et o,

of it heP! ForgRRCkkIl) e e el bain AR BIBFIDAS o oup can

be condugémgietibgf ore or after the second step. One of ordinary skill in the
art wwth little or no 30 experinentation can easily determne the
condl tions to subsflihe gtep-weise heocess compisesonixies #. leastpre kewigterideartrount s of

t ant f t of f F
snddh a beomouids GhPowyfe (RIER VB PEBt g vibE AEnarairfle SRRt 3570
PCT I USO1£32408 (XKXYPHRFatl uff@rtid! ke clien¥betweddaBEHCR)% Raun do®, For mul a
(XXXI'I). The am)unt of aromatic conmpound of Formula (XXX) is inportant to

ensur e t baplatedufThiesiager, terppadict of Foramdar6XXXID asrisolatedsind fpuAdeduThe ( XXX | )
s synt hesi zed t hou ces f t h

I Ry e R e N

aromatic )@KPB'AM% witla L@@«Q defd t@%?ﬁﬁle&é‘éjthrérc@%%ndi' o?%hﬁultal(HWSTﬁ@“ ched in

nono- and tris-aryl triazines, or nmono- and tris-aryl pyrimdines thus,
makibng pstophudse seslecpm:leaﬂlpwa fenthie polkatibn qarifisaticl, fahd storage af dompeunds of

t b t
Sof o eermibCEHests oS b EuFRRR bt Sabebits el P,
2- hal o- 4¢gxRipgpar yl pyri m di ne.

Compounds of the formula (XXXII) are novel intermediates that can be

used to prepare the triazine or pyrimidine compounds of the invention. Thus, the present
20 invention is also directed to the 2-halo-4,6-bisaryl-1,3,5-triazine and
2-halo-4,6-bisarylpyrimidine of structure (XXXII) wherein the aryl groups have two
hydrocarbyl groups that are ortho to each other.
To synthesize compounds of Formula (II) the preferred addition time of the
aromatic compound of Formula (XXXIII) to the reaction mixture is between about 5
25 minutes to about 10 hours, more preferred addition time is between about 10 minutes to
about 5 hours, and most preferred addition time is between about 15 minutes to about 2
hours.
The Lewis acid should be present in amounts sufficient to react with the
number of halogens being substituted on compounds of Formula (XXXI). A range of
30 between about 1 to about 5 mol equivalents of Lewis acid can be used. The preferred
Lewis acid is aluminum chloride. A preferred amount of Lewis acid is between about 2 to

about 4 mol equivalents to halo-triazine or halo-pyrimidine.
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10 Preferably, there should be between about 1 to about 5 nol equival ents
of aromatic conpound of Formula (XXX) to conpound of Forrmula (XXXI).

Pr ef er ablwo 02/bsre shoul d be between about 0.5 to about 2P&T/wsb1/2e09 val ent s
of conmpound of Formula (XXXII1) to conpounds of Formula (XXXI1). The

amount of Lew s aci I n. the reactd.on d

sufficient to trang %?%ﬁ?%és ‘%CQWPP?C?%O;IP%?IH ﬁﬂgﬁg), {fr{ﬁa%ng@%%ﬁ% p %IEformed

2,4, 6-t r b adethody tomdnlekdd¥w i M&he Bit.eOAE bE6kdinary skill in the art with little or no

2- hal 0-4,6-bisaryl-1,3,5-triazine or 2-hal o-4,6-bisaryl pyrimdine,

r espect i expeyimentphien gaw deferngine tedppropriate eondiiions reolfeimibe polybsuprodug t o
about- 50Q npl, equi valents. Preferably, the anount of Lewis acid should be
bet ween ?jgbrﬁfi' 0.75 to about 10 nol equivalents, and nost preferably

bet yeen about 1 tooakeubefhl Metho8HME YRIIREE Sf sudfdtiflike] frRaimbs SR die@idbdid un for
a sufficient anount of tinme, at a sufficient tenperature and pressure to

synt hesi the folhewidgsourees: {Ur. 5 alatens Nus. ¥ 00,97 HiSHB8I38phdAd 93 TH¥O Y2481y ed

et CoRB T BRI LR ot 8o b iR el b hetab Gon A48 aR R A 55 pr of e r o
bet ween @B9nf bl 95641 994: oA O B darhlOU! %’er(zt??)?o YRRARE 19985 on ti e

for the synthesis of conmpounds’ of 25 Fornui a .e., the second step,
i s bet wedPHIERNIT791304i 1 n e Fapancte Rout Kakai olkye Kobo 8,0581268e Patftrpblyithe i s

o1 107 ool C3akon 4R sHubaGR s P eyt V0P SR berapBrGntpiehe "

reacti OnarE?nc%ﬁfdr&t@&lhe&ﬁb%@&én&"ch&%(t gas such as nitrogen or argon. One
of ordinary skKill inthe art wth little or no experinentation can readily

determ ne the optinmumtenperature to obtain the desired 30 product.

Representative reaction conditions, for preparing the co unds,of fornmula
(1) are prov%ré&%rl}? R%@@%ﬁﬁ?@@az&n&%ﬁwg@@r 9EPEPSURETYCS200  The

reaction may be a_ SfPatihyRQGRST gfiupf il BeIhiEB B EAGPSAer AS Used herein,

the term "step-w se’ ans rea equence erein a series of
redgtions are conducted, the first reaction produci ng conmpounds of Fornul a

(XXXI'l') and being carrjed  out to betwee bout 50% 1o about 100%
conpl etion prior t%SByiatsdsaTiEs fgec?BYFé&Ef B%Bﬁy‘%m% HLphenyheeRptitiied: o produce

COMbOUNdsy RS Bhl Biabhe or FEGHSEAhYerkE of ARLLARY SeptGRIIAH Ol idg

bet ween “@bout about conpl etion Ion o ound
of For n}dbaoxbw@gehts)for stabilivinp e wide verap by materiabt indadingbfontexabplef warmoout 100%
conpl et II?orllymers (both crosslinked and thermoplastic), photographic materials, and dye solutions
20 for textile materials, as well as in ultraviolet light screening agents (such as sunscreens).
The novel triazines and pyrimidines of the present invention, having hydrocarbyl groups in
the benzocyclic ring that are ortho to each other, can be incorporated into such material in
any one of a variety of conventional manners, including for example, physical mixing or
blending, optionally, with chemical bonding to the material (typically to a polymer), as a
25 component in a light stabilizing composition such as a coating or solution, or as a
component in a UV screening composition such as a sunscreen composition.
In one embodiment of the present invention, the pyrimidines and triazines of
the present invention can be employed to stabilize materials which are subject to
degradation by ultraviolet radiation by incorporating the presently claimed compounds into
30 polymeric materials, either chemically or physically. Non-limiting examples of polymeric

materials that may be so stabilized are polyolefins; polyesters; polyethers; polyketones;

polyamides; natural and synthetic rubbers; polyurethanes; polystyrenes; high-impact
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The step-w se process conprises mxing at |east one Lewis acid, and 10
conpounds of Formula (XXXI) with one or nore of the desired aromatic
conmpoundwo2/3¢50% mul a ( XXX), preferably until the reacti oRCTAS@Wie2o®en about
70% to about 100% corrpl eted. Thereafter, the product of Formula (XXXI1) is

i sol at ed . XI11) is th
haded ¢ oPCRSRErcRS ot eph gt %WP%W%E&&%M o Lbwi o aerd
to synt hgslyBeatiRaes PERALRHRs:06 BSOS ANI (Btytdnkacryldigirild); AlSapasiyise sgaence

allows for the isolation, purlflcatlon and storage of conpounds of

For mul a goodonityiledy ¢edlulasts asatateshpimte; celidesionolymers; aplyiraides; conpounds of

F | ds .of th | int di at
Chat canPORatisitides TR RnidFs Do B B e Al R pounds of the.
i nventi 015131 dibSulfdRe; g&gﬁt 91fchlo?19eé @%g’&bﬂféﬂat@ i’@ G;s@t&lbg %bﬁ@héﬁmymones

2- hal 0-4 6b|sary- riazine an bi saryl pyrim di ne of
struct ur@le(m@i)(aﬂtﬁc WQs,elnmnoﬂf;anavrqslshnyfadLméyalq&d@es awl pdlyestays;olpibooyrmaips t hat

are ortho t h ot S|ze C or

oot o r odosaRes BalStetes and SoRiOY BiS, Bb bV EBTLGR oﬂrﬁé@%%&p&m@) to

the rea%bﬁ%ﬂé/ﬁrﬁ{aﬁieh?debr%ﬁlﬂ@%yﬁg%HH nBn-AByiflk AL @ Festid; ARYUbeshi): BOMESer MOF €

preferred addition time Is bétweel about 10 M nutes to about 5 hours, and

nost pr efegins eml:ryddtélrbsmmcrbssn]mked widt melmisdesins ]Jﬁesmeﬂnns;elsoct}{anabsgut 2 hours.

Th Lewis acid shoul g ent in .anount E&lfICI ent, t %ct with the
er JFCRANBRESsCH %i}e ab FPQ’iXtrS%}n%ﬁr??Sﬁr‘&% BROAI OB |l @e8 ). A

range of I acid can

be used. al'F%gtlgr g?%rg?%%lﬁﬁgﬁvatéslm%}ghggﬁgEg%%ngdﬁ%@@ggﬁdﬁ%%g&fr ed anount

of Lew scrass-linked viieh avénvdndd::am:tarrﬁnd:sopolabuhmﬂands Miphaet gdditieh olysactroof

hal o-tri azjne or, hal o-pyri mdine. -48 WO 02/ 36579, PCT/ US01/ 32209 . The

synt hesi @YgFs eLhip g\fﬁﬁ‘cfé'? BFs ik ARiivatedynsgtiraigd And gthylciie compopdschatighassy by

met hods COMIDA Yed Wt éﬂ?ﬁn@tﬁ%}egpe@mﬁggurﬁg Meylnﬁﬁés ih combi& 8ﬁwithw' th

little or no experinentation cah deter € appropriate conditions to
obl&i n timsafedtydacrylic pelyadetoadetaierresins, an@pblyketirnites in cobbiostsoroitbynt hesi s of

substi t ut ed tri&am nes are discl osed { n the foll ow r;l(ﬁg sources: U. S.  Patent
Nos. 5, lsaiyyased acryigrepns; radiaon cerable appypggitions| gpqxymielamine resins; organic

dyes; cosmetic products; cellulose-based paper formulations; photographic film paper; ink;
and blends thereof.
The degradable polymer may be any polymer requiring stabilization, and
20 includes homopolymers and copolymers of various monomers. It may be an addition
polymer, a condensation polymer, a graft polymer, a thermosetting polymer, a
photopolymer, a polymer blend, or a thermoplastic polymer. It may be in the form of a
fiber, a polymer film such as polypropylene films, a thin film such a solvent based coating,
a water-based coating, a stoving lacquer, a powder coating, a gel coat, and the like, or it
25 may be in the form of a molded article. Examples of degradable polymers which can be
stabilized include, but are not limited to:
1. Homo- and copolymers of monoolefins and diolefins including but not limited to
ethylene, propylene, isobutylene, butene, methylpentene, hexene, heptene, octene,
isoprene, butadiene, hexadiene, dicyclopentadiene, ethylidene and
30 cycloolefins such as  cyclopentene and norbornene; for example,
polyethylenes (which optionally can be crosslinked) such as high density
polyethylene (HDPE), high density and high molecular weight polyethylene
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EP 649841, EP 648756, EP 577559, Brunetti, H Luethi, C.; Helv. Chem ca
Acta, 55 (1972) pp. 1566-1595; Taninmoto, S.; Yamagata, M Senryo to
Yakahi n, W0 02/36395) pp 339ff; EP 779, 280Al1; and Japanese Par/@ne1/3ewai
Tokkyo Koho 9, 059, 263. Preferably the 10 triazines are synthesized by the

met hod di scl osed i A C ' j ed
herein by refer ench:E@gEr)' g@%%%ﬁé& a%fsg(?ﬁégg{/tﬁh%hﬁﬁfggﬁ%g&?ﬁ g@?ﬁgg%ﬁéavi ng
aromati c groups SulgsIDHBCUESIMWY, tRdiain densithyolyebstehy (MPPR)plow deasitar e ort ho

to each other 15 As indicated earljer, the novel_ ortho di -%drmr byl
phenyl substi t ut ed Popsathyiens (&P Eankineer logzdensy aplyehwlone d5EREE) Addknt i on are

particul arly usef uIb arlscglﬁl@gEé‘ﬁﬁ%ﬁlﬁhgi,Jeglgfrengﬁfn%@?-r agents for stabilizing a

wi de variety of mat &3 various polynmers (both

cr oss| i nkedopolmidte bNBRY @Sthbe)mortoRifing badrbi SiolBHing fWithl Grbcindoshiedsididri ons
20 for textile materials, as well as in ultraviolet | i%ht screeni ng agents

(such as sunsevitheothyr vingirmonames, in¢lpding hiaxted sarypig endimithrssylvracidie present

i nvention, having hydrocarbyl. grou in  t benzacyclic ring t are
ortho to each aBW??é?%/a“géﬁgti}ﬁgr?’]ﬁge&r %@3@&%51 a%?}(')lorsuﬁ@ﬁs’r*?éfrg%sa{“ﬂ?lnacg%%ey one of
a variety of Q%Mﬁ@%ih?%%/vrﬁgn RB&tate cbﬁ&%rhh@fsmgl_iﬁ}qMaﬁ&@”ﬁirﬁlid&fé}lﬁiiaéd, ni xi ng
or blending, optionally, with chem cal bonding to t he material (typically
to a pol yner) madec anipBirsermpd ayl mompnaers puphtas ailabilrohol iyt ampssillyigdyeiddch as

a coating or sglutipn,.or. as.a conponent in a UV screening conposition
sucl’ as a sungﬁﬁeE@fP@%HﬁB¥?Stti}18Wf’El n one enbodi ment of the present

i nvention, HyakdddnTeshoaucRrdCt-O)Aatingse ydrdabated fdaHcalitvanéleoNar@an be
enpl oyed to stabilize materials whi ch ar e Subject to degradation by
ul travi ol et radktatdésad polyaikydarepondistanel). t he presently cl ai med conpounds into

30 polymeric materials, either chemcally or physically. n-limting
exanpl egﬁo OBEﬂ')?H‘éFPBOSlyWﬁ’ES iSRITEncs it ar?ﬂ%yrsrée, E’bﬂvigt{hgﬁhr%/?e%l%ar e pol yol ef i ns;
pol yesters; p&LyﬁEﬁl@l’S%}reﬁgﬂ yket ones; pol yam des; natural and synthetic

rubbers; pol yurethanes; polystyrenes; high-inpact -49 WO 02/ 36579
PCTISUS0153Z2p6lynpod yisineramess shoénea ot adheryinyd ohgnestenasich lag oleins and

(styr ene. acr yROHIER gy Stixisne ZopyParthe: Grfao AP PRr e iE ul osi o
acetate butyr gl i, &Il HhQRAGyRRL YAFRAISmidas) aéhyTbsiRfles, vt} aethd eduth 46
pol yet heri m des; pol yphenyl sul fides; PPQO" pol ysul fones; 5
pol yet her sul f ethg&nefvidyl acetytechpalyingssy,, vimd|pbdesh vimytidene habidgk atadgies;
aliphatic pol %riﬁ?};d% %Sa;nd allyl compounds such as allyl alcohol, allyl amine allyl glycidyl ether

20 and derivatives thereof.

6. Graft copolymers of styrenes on polybutadienes, polybutadiene/styrene copolymers and
polybutadiene/acrylonitrile copolymers; styrene (or o-methylstyrene) and
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene and maleic anhydride
on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on

25 polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene copolymers;
styrene and acrylonitrile on polyalkyl acrylates or methacrylates; and styrene and
acrylonitrile on acrylate/butadiene copolymers.

7. Halogen-containing polymers such as polychloroprene; chlorinated rubbers; chlorinated
and brominated isobutylene/isoprene copolymers; chlorinated or sulfochlorinated

30 polyethylene; copolymers of ethylene and chlorinated ethylene; epichlorohydrin

polymers and copolymers; and polymers and copolymers of halogen-containing
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t hernopl astic TPO s; am noresin crosslinked pol yacryl ates and pol yesters;
pol yi socyanate crosslinked polyesters and pol yacryl at es;
phenol / f swvorat/sksiyde, ureal/ f or mal dehyde, and nel am ne/ f or pel/gséyiteoor esi ns;
dryi ng and non-drying al kyd resins; al kyd resins; polyester resins;

acryl at e resi nan@r@asolihdikseh W wa gah@ﬁaéﬂ%lrfyﬁaeﬂmw&avrn% FIBSride and/or

i socyanates, 10 1socyanurates, ar tes epoxy resins; cross-|inked
epoxy resins denyldede fluorde aid qthatmnylmqmnlnmil phatic, het erocycl ic and

aromatic glycidyl conmpounds_ which are  cross-l|j nk d h. anh es or

am nes; @g I%%YPP o3 ropolyfeshdggived deam rdhse n%lﬁégv%riﬁ %%98181 _
amnes W th ackiXx 1‘3 ck‘ln Eh'éf: QCﬁlngcxg% fdy @ﬁﬁc , H&g]ﬁimﬁ@stdnﬂ‘ nes wth
activated unsaturate ah ene’ cohpounds, p y et1mnes in conbination

with 15 unsatumqﬂadnﬁcsylic polyacetoacetate resins, and pol yketimnes in
conbination wth wunsaturated acrylic resins di ation qgrable

conposi t PorfePobpnsey REthemmenemess meationsddn 43) chﬂuﬁer unsaliraied mogpmaTseh
cel | ul ose-basg ns, p d
Bl ends ¢ her ot “Has qud SlelisR (b 83 BuusBhaL LabRBL Ridwt HAlBAPBlscid Myaral
st abi |l i zati on,anditlyl rBGndnmlsudess dAlbmapohylyelld agtige, atlpblycidybethér andr | ous
nononers. |t may be an addition polynmer, a condensation polyner, a graft
pol yner, a th@@ﬁﬁ@é{eﬂlﬁﬁeoﬁol yner, a photopolymer, a polyner blend, or a
thrrmpl t I . kNt r film
suat a5 po1 yione A Ehoqt el Ve Kk iRab iR Aloilly (dihipeloRL KR | 11T
wat er - based cdafivaities ar sdeeld thgrdofGudlehs viaypdvehel, viiodtacégte, amgladteecmta; and
the like, or it 25 may be in the formof a nplded article. Examples.of
degr adabl e po wy%bgnmiecwnwamal@@te einghhutyzab allylalehed, allwh@ma}eealhdtgbrquiﬁlt ed
to: 1. Hono- a d o [ t not
) ?lgpp Hhe a%d aﬁnﬂ%gtg}lﬁﬁn s %ﬂ &5 {3(2&0%1’1191% toﬁ' @f{ S nk)ﬁ'&ngr'é

limted to propyl ene,”’1's0 ene, ene,

hexene, hept e rwath &ﬁéﬁﬂ@aleméaﬁ@@fr@ﬂ@ratéwﬁl@ﬂd)@ﬂ@ mdneisae e,
di cycl opent adi ene, ethylidene and 30 Cé.looleflns such as cycl opent ene and

norlBor nefier thegirecsdingygreups IpH) ylendlymenede prgseatinvntion daithey cagemprsses

crosslin as hi ensi al ene (HDPE), high density and
hi gh nol cu%g?g’mﬁg??pr?}%l‘ °d‘? ¥1 o cfg%’%‘;z/ 36579 PCT/ US01/ 32209

( HDPE- HWIfY , Hoini? ade egpdlyma@ @fui(élfoaéihab smla@@u&yifénew@m arRid1irAb iy b6 a6,
(HDPE- UHMWN, nedi um density pol yethyl ene (MDPE), |ow density polyethyl ene

(LDPE), |i neaes wellageepnlymersayifhebinglyeidyl ¢thatbPE) and

12. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain

20 ethylene oxide as a comonomer; and polyoxymethylenes modified with
thermoplastic polyurethanes, acrylates and/or MBS.
13. Polyphenylene oxides and sulfides.
14. Polyurethanes derived from hydroxy-functional components such as polyhydric
alcohols, polyethers, polyesters, polyacrylics and/or polybutadienes on the one
25 hand, and aliphatic and/or aromatic isocyanates on the other, as well as precursors
thereof. |
15. Polyamides and copolyamides derived from diamines, dicarboxylic acids and/or
aminocarboxylic acids or the corresponding lactams, such as polyamide 4,
polyamide 6, polyamide 6/6, polyamide 6/10, polyamide 6/9, polyamide 6/12,
30 polyamide 4/6, polyamide 12/12, polyamide 11 and polyamide 12; aromatic
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared

from hexamethylene diamine and isophthalic and/or terephthalic acid and with or
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branched | ow density pol yethylene (BLDPE). 5 2. Copolyners of one or nore
nonool efins and/or diolefins with carbon nonoxi de and/or wth other vinyl
nonomer s,Wonpsasd ng limted acrylic and nethacrylic acid, PCHOSY/R2®s and
nmet hacryl ates, acryl am des, acrylonitriles, styrenes, vinyl acetate (such

as et hyl ene/ vightlou 68 LREBnEPROA YOBIRY, fovéiplflal | des, vinylidene halides,
mal ei ¢ anhydride and allyl nononmers such as allyl alcohol, allyl amne ally

glycidyl 10 eohe?.4dradmdtylhexamothylend tarepdithal @nidelod polyamipbenyl@wi ns (such as
- i ncl udi, ) ifi [ h f g f

ol yal kyl enes SHSERER DIOCk RGeS o O AFRET PSR PODPFEIRELch as

styrene, p- MeLRKHMCHRAAR cilﬁh@i?id?%hl%{’s\,/ Eﬁé}ﬁi-cally's})énde@@?g{r’]aﬁ%refasl dehie or

more styrenes Wwth other vin nononers such as ol efins di ol efi ns

(e.d., ethyl eoepolysthprsesueh anpélpethlabaglyeoiepolyampyleane ghyedl oret hacryl i ¢ aci d,
acryl ates and t hacr J} tes, acrylamdes, acrylonitriles, vinyl tate
(such as et hyggﬁ%ﬁl% y e%@y%fﬁeévné@@&rwﬁé?%ﬁqndewglduﬁag pisessit ﬁ?ﬁﬁf dene
hal i des, mal ei,g; i and allyl conpounds such as allyl alcohol, allyl
am ne allyl g:pygﬁagg(ﬁyé{st@?s)' 20 and derivatives thereof. 6. Gaft copolyners

of st yr enésPolyumak yiulyiadienpslyapelyhideadotysthainides) pobepetividsss and
pol ybut adi ene/ acrylonitrile copolyners; styrene (or a-nethylstyrene) and
acryl oni tri | ePPyRYdantoins ayd pelybsnzingylaziesnol ybut adi ene; styrene and mal eic

S!S EOSBRLSE 55 SRS RS bR SR ot st o

et hyl ene/ pr opybeespoadiag tact@ps)| syceispoly&hylesd @raphthatate \gobytiutyledee on
pol yal kyl acr%/ﬁI ates or nethacryl ates; and rene and _acrylonitrile on

1
Boryl at of but alfreribassaq b Adifcthylslehesne ephthlag aBd yrir s such as

| ychl : I ; l.or | )
P oobut yi enor § BSERIbNEh B, bR RS biobl e85 DBLE ey PO MR BN h oy
pol yet hyl ene; teempaitatd@hss OPEBGBEN BT Brutdaidogiolyeteesimetified erith

epi chl orohydrin polymers and copol yners; and pol ynmers and copol yners of
halldgen- cont apeliysgybonate opRR/ 36579 PCT/ USO1/ 32209 vi nyl conpounds such as

D ST SR SR e S 1 11 uoride andlor vimyldene

19. Polysulfones, polyether sulfones and polyether ketones.

20. Crosslinked polymers derived from aldehydes condensation resins such as
phenol/formaldehyde resins, urea/formaldehyde resins and melamine/formaldehyde

20 resins.

21. Drying and non-drying alkyd resins.

22. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking
agents and also halogen-containing modifications thereof.

25 23. Crosslinkable acrylic resins derived from substituted acrylates such as epoxy acrylates,
hydroxy acrylates, isocyanato acrylates, urethane acrylates or polyester acrylates.

24. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,
urea resins, isocyanates; isocyanurates, carbamates or epoxy resins.

25. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic and/or

30 aromatic glycidyl compounds such as bisphenol A and bisphenol F, which are

crosslinked with hardeners such as anhydrides or amines.
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8. Honp- and copol yners derived froma, (3-unsaturated acids and derivatives
thereof such as acrylic acid, nethacrylic acid, acrylates, nethacryl ates,
acryl am ode@oam@d7d acrylonitriles. 9. Copol yners of the noPOVESE&/3TRM% | oned
in (8 wth other unsaturated nononmers such as olefins and diolefins

.g., b ' ' hal.i 1l e i de d allyl
onomer e ER pp St RER ap YT RlbbAS BotaliR i nBIOME) 1885e7C 0 Y
derivatives t Hemadbégoub@ediOativde fieredNihcludgl cyliBlose stRtitass deltulos® pidisiahdteat ed

al cohol s and ami nes or the acyl derivatives or acetals thereof, such as
vi nyl al cohol ,andicalplosglutyrages, o7 iy cceliulagereshess suohiag ynetindpeBulose, ay wisllas

mal eate, vinyl L..all.yl .alcohol, allyl amne, allyl glycidyl ether,
al Iyl phthal atrgg)lggn%ﬁ(gﬁhimﬁle{r%?tévrﬁs‘ne; as well as copolyners of such nononers

Wi t hs ot hex7. etdiyilerareal | y unsaturated nononers nentioned above. 15 For the
pr ecedi ng}@gr oups 1-10 of polyners, the present invention further
enconpas ¥&s Miched @dgision pelysness opamings evblbgkedmmin¢sdegndctintindsywith. 11. Hono-

and copol yners of .cyclic ethers, suc s al kyl en l.ycol s and al kyl ene
oxi des, as mealcﬁvaé%élg%saﬁ.}rgtﬁglagé/m fnﬁﬁ‘g?eélﬁlc %ﬂwdeségﬂi?ssacqlﬁ.es yacetal s
such as pol yoxisrichylb@Banabstet BB cRALMAsY et hyl enes which contain 20
et hyl ene oxi de as a conononer; and pol yoxynet hyl enes nodified with

t her nopl &9t Mixpuesentdenddsiogsny ot thglahoes sedhdysdP/NEIIM, pelyapuis/BRBM beABSoxi des

Sucifas. pol yny G BV AR, B s BBkt PARA Btm e na o
pol ybut adi enep\a)CPREPVTacEAalRaPOM/BRENGHIARRAUITE, IRV PhofhoiaL | C ,
i socyanates on the other, as well as precursors thereof. 15. Polyam des

and copol yam @elyutkthingeBOM/aerybitea OMAVIBE, RRO/BORY) FRO/RA 6cfs arechabpolymers,
am nocar boxyl i ids p ' o o ol yam de 4,
o nocer b0 45 BBl ABE B EePoB Mo act BB meXc oBE PRl e 4 )
30 pol yam de 4/6ppOopBa/PCI&BY20B2/PEOPY 3Rl @R 1k, and pol yami de 12; aromatic
pol yam des starting fromm xyl ene di am ne and adi pi c acid; pol yani des
pr efar ed 30f Polykbiaxiee ithgdnebisatitrawith ensatirated eptylib ablyacetnatietate tesme phivithl i ¢
acid and with or -5(2i WD, 02/ 36579, PCT/ Usgll 32209 .
unsaturated acrylic resins including urethane acrylates, polyether acrylates, vinyl or
acryl copolymers with pendant unsaturated groups and acrylated melamines.
31. Radiation curable compositions containing ethylenically unsaturated monomers or
oligomers and a polyunsaturated aliphatic oligomer.
20 32. Epoxymelamine resins such as light-stable epoxy resins cross-linked by an epoxy
functional coetherified high solids melamine resin.
Other materials which can be stabilized include, for example:
33. Naturally occurring and synthetic organic materials which may be mixtures of
compounds, including mineral oils, animal and vegetable fats, oils and waxes, or
25 oils, fats or waxes based on synthetic esters (e.g., phthalates, adipates, phosphates
or trimellitates) and also mixtures of synthetic esters with mineral oils in any ratio.
34. Aqueous emulsions of natural or synthetic rubber such as natural latex or lattices of
carboxylated styrene/butadiene copolymers.
35. Organic dyes such as azo dyes (diazo, triazo and polyazo), anthraquinones,

30 benzodifuranones, polycyclic aromatic carbonyl dyes, indigoid dyes, polymethines,
styryl dyes, di- and triaryl carbonium dyes, phthalocyanines, quinophthalones,
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w thout an el astonmer as a nodifier, for exanple,

poly-2,4,4-trinmet hyl hexanet hyl ene terepht hal am de or pol y-m phenyl ene
i sopht halveeodas579l ock copol ynmers of the af orenenti oned poPgEUS@ER2Mi t h
pol yol efi ns, oI efin copolyner, iononers, chem call y bonded or grafted

el astoners, et.hers th en I ene
gl ycol or pol y{ﬁlf&)y%re IH' %gﬂﬁ)ﬁﬁ}gg?sbs%ﬁgn %Sf ’aﬁlng%ésé%c Sdgﬁ g‘r%rl’ng
processing ( Rchba@@lbmm S tcfaBarboxkfic d?@hmw eas, polyinides,

pol yam de-i m des, pol yetherim des, polyesterimdes, pol yﬂg\édant oi ns and

pol ybenzBfi @@gmle@@pr ctg.suckpes mgﬂ@msmlag@wrﬁarmnsmsmen 91al mak@mns

di ol s and/ or drO}F(lﬁ%ar boxg i C ac ds, or the cor(%lB%pondl n

as pol yet hyl eff& Ktgay Stlcﬂjgey‘ﬁlft%%léﬁ%ant{oé( RAPEY 1ves 1p18
pol 4, 4- di met @mvemgl @h@é@ﬂ@ d6raRAL DdpetsPirams, sknpédﬁau%@fsyﬁmmﬁeessem as

wel I as bl ock copolyether esters derived from hydroxyl - term nated ethers;
PETG PEN, PTas vwatdsabsual poddpetstsecls aneadlagemdrotemb, miskmol, phive dibreacenwr MBS,

Sui f ones and POl R 1ot Brstak BRI, DA R RN BT ARG 11 om
al dehydes; C@@ﬂ@l%@ﬁ!is@ﬁ PR BfimAAEShs T6r uRDEBO K AQYIHRh ehmBntieHd R,

ur ea/ f or mal dehyde resins and mel am ne/ f or &l dehyde 20 resins. 21.° Drying
and non- dryi ngackaking, tabslsnsatiop2ry, Unslaandmawlmapesfoend esigmpdemdtd from
cop | yesters of satur d and unsaturat ed dicar | ic aci th

ol Bhyr | o a1 BERGRSE G ROTerCORBULTT Febels P BERE MRPHTo kil al so
hal ogen- cont aBH#l andi e dgp%u{,rg er,2f.23. Crosslinkable acrylic
resins derive substlt ted acry at es 'such as epoxy acrylates, hydroxy
acryl at e38. lej:ographﬂcdilamapbxat es, urethane acrylates or polyester acryl at es.
24. A kyg resins, polyester resins and acrylate resins crosslinked with

mel ami ne>fe S, urea resins, isocyanates; isocyanurates, carbanmates or
epoxy resins. 25. I r

cycl oal i phatic, het er(ﬁ%ly}jon}ihﬁ&écﬁ r uh p?l?fg%gﬁ% Jyg??ig@édgo%p?%dulﬁaeg such as
bi slﬁhenopol&eaeld ﬂmlgmhﬁasglpol%r,aceﬂﬂs,qtolwlﬁnykene)smkias;he«ﬂip«rhyp]neﬂy:lﬁndsnﬁ'rchw slich as

anhydri des or nes. -53
Y particular H;e novel triazines and pyrimidines of the invention can be used to stabilize

such

aliphatic polyamides, polyurethanes, and polycarbonates.
The novel triazines and pyrimidines of the invention can also be used with
aliphatic polyamide polymers. An "aliphatic polyamide" is a polyamide characterized by
20 the presence of recurring carbonamide groups as an integral part of the polymer chain
which are separated from one another by at least two aliphatic carbon atoms. Illustrative of
these polyamides are those having recurring monomeric units represented by the general

formula;
25 -NHC(O)RC(O)NHR' - or -NH-R-C(0O)-

or a combination hereof in which R and R’ are the same or different and are alkylene
groups of at least about two carbon atoms, preferably alkylene having from about 2 to
about 12 carbon atoms. Exemplary of such polyamides are polyamides formed by the

30 reaction of diamines and diacids such as poly (tetramethylene adipamide)(nylon 4,6),
poly(hexamethylene adipamide) (nylon 6,6), poly (hexamethylene azelamide) (nylon 6,9),
poly(hexamethylene sebacamide) (nylon 6,10), poly(heptamethylene pimelamide) (nylon

-55-



WO 02/ 36579 PCT/ US01/ 32209 26. Natural polynmers such as cellul ose, rubber,
gelatin and chem cally nodified honol ogous derivatives thereof, including
cel | ul osavaops@res, cellul ose propionates and cell ul ose bPOTys@IR209 or the
cellul ose ethers such as nethyl cellulose, as well as rosins and their

d t h '
o2t X35 ey @nae iRl 9180650 (S1on M S A AU R RLITRS Glap nes
met hyl ene0Opnpa thrdiskes Wddo dinstedtivglofiustuladliphatiepdigsmideatesthostefbarddtsy and

acet oacetates. 29. M xtures or blends of any_ of the above, such as PP/ EPDM
pol yani dmlemsmﬁroméemmqemﬁs/@cmwvapwthgsof pt/Eyromesnpledaoteiss. Ivstrtings,

b t oy mBptTesy eI Hih Rdce ot ST nGnu i o E LR B2 bl ilnahersngicn g ¢
and 5copo hMH)?('nSrlon O mhERmic RRAL@EFHN )RR (30REnobERERMAId)L DPE/ EAA,

PA/ PP, PA/ PPO, PBT/PCI ABS, PBT/ PET/PC and the |ike. 15 30. PoI ketlmnes
in combi frelero®, mlv@aummqmﬂmlé@mébfrwlqrx:9)pbq>ly@<9eara@@é@0@n@0raégio

unsaturat C I|c esins i | at t

acryl at eROY (/]16} %ﬁﬁn&m eﬁ%ﬂ}f a%‘@g@yg’ﬁlen‘ﬁ% 3((‘23%29{ dega ok iﬁ@t%ﬁogﬁghps and
acryl at eghdpk 3k "BIsnds3of twidas inddre @Rplatic @blyenﬁ&ﬁm@ ﬂwnee Fr@ry@d ni ng

et hyl eni cal 'y unsaturated nmononers or oligonmers and unsat ur at ed

al i phati c ol i gorrer Copalygers @po&@/ﬁem@mnembe@tm@ oéﬁ)@hecagrmg gﬁts—@tfh‘bl e epoxy
coet h

f l'id
e nca R ReE R AR PRRH R deh o S SRS MG Rt or

exanpl e: [iR&atid¥akadPdlphas polkyhie c@fa@lyﬁnéfstlheha@cafreeaﬂaﬁl/ﬁahﬁlethgleaeml ch may
be m xtures of  conpounds, including mneral oils, animl and vegetable

fats, oi ad;pzamde vapalgmentnylass/66), diexamethylene a@peeld@épaewlwrsym)ﬂwmrc esters
(e.qg., adi hos es 0 rimel and .al.so m xtures
of synt h P éé&’zr]% W@ﬁ‘yﬁ?’ﬁ@ﬁ %?1% CXaRpe éf”nrea?tzF mid M’ﬁe&gﬂé Bnul si ons
of nat urgk/6) r§ ¥RBRA fUfRc@Sind i of HoabBie e&”erlaﬁseu lafifigatiRf

car boxyl at ed styrene but adi ene copol yners. 35. Organic dyes such as azo

dyé§ (di pdpamides with alipbatjtirgmatyy polyarmide aepvirnogesifs 8@y blempodsdduEsaroples,

fyed.” i oFuBhCTmy R AR ar T misOR ST bl YT EL i BB maomes.

6,10/6,T etc.

..\.

Preferred aliphatic polyamides for use in the practice of this invention are
poly(caprolactam), poly(7-aminoheptanic acid), poly(tetramethylene adipamide),

20 poly(hexamethylene adipamide), and mixtures thereof. The particularly preferred aliphatic
polyamides are poly(caprolatam), poly(hexamethylene adipamide), poly(tetramethylene
adipamide), and mixtures thereof.

Aliphatic polyamides useful in the practice of this invention may be
obtained from commercial sources or prepared in accordance with known preparatory

25 techniques. For example, polycaprolactam may be obtained from Honeywell Inc. of
Morristown, NJ and poly(hexamethylene adipamide) may be obtained from E.I. DuPont De
Nemours and Company Inc. of Wilmington, DE.

The number average molecular weight of the aliphatic polyamide may vary
widely. Usually, the aliphatic polyamide is of film forming molecular weight that is

30 sufficiently high to form a free standing film and sufficiently low to allow melt processing
of the blend into a film. Such number average molecular weights are well known to those

of skill in the film art and are usually at least about 5,000 as determined by the formic acid
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-54 WD 02/ 36579 PCT/ US01/ 32209 sul fur dyes, nitro and nitroso dyes,
stil bene dyes, formazan dyes, quinacridones, carbazoles and peryl ene
tetracar voayt/sas7di i m des. 36. Cosnetic products, such as BKT/WSéicR22®NS,
col | agen creans, sunscreen, facial nmake-up, etc., conprising synthetic

mat eri al oi8H6H, ahsa?trn%rs% 0h34, SRREN YL »@@coraegrrg& n OF APIEN S,

surfact an OI’ ant's I'perspiran I n con I oners, nolsturizers

etc. agoMehlidedin 90 fhraic WiOIIIE is Usdl. ak the biegtdd, ensodiems of thenk oi |,
oIrve oil, coconut oil, carnauba wax, beeswax, |anolin, cocoa butter,

xant han feptien, s nunker agaagOatolaghiss sicighs efiths aliphaticqoiamide srisomabouse,
d t K | t
booic’ andNEHTE phdlt 1 (RO i 8 DRk E By REGKES bRBoRRAR S SOl PO Y

papsr, Compod & atbaPeo0,00L " ABbARN ke Piriclarly fietiredtéhbodimérRs, ridst PredrrqiBper
of f set paper currenc paper etc. 38. Photographic film paper. 39. Ink.

Arpng poﬁIS‘P @Seclndﬁmtlb p dwlequlas vaighiof thexliphotépal paride lpfrplyl@ézobb%h@%to 15

pol yest er S5 g&géﬁm des, polyacetals, polyphenyl ene oxi des, and
ponphen éﬁ fides. In particular the novel triazines and pyri m di nes

of the invention Cparyh&tme@PUR) slagfdhlet ﬁfbdu@tls i(Rbatdek PR MFzed
pol yur et hanes, and pol ycarbonates. The hovel triazines and pyrimn dines of

t he i nveagainon disaolortion abé lass efckaptidity during REY lightexpgsur sethprembieations oh

jphat | ol yam de" is a pol yanm de characterize 20 t he presence of
r eégr ri n{d%c%sf%?ﬁ?rﬁ cardieda s l&‘éel&wni aﬁ'&g&?@F “ﬁ%{? gﬁ%ﬁ@‘ iR %’aﬁ n whi ch
are sepafgd g { POR e@moxﬁé}%&ﬁfct Rivhiéh rdqBRSS V&%@p&iﬁm@tdb@oﬁﬁf BRImialQes -

Illustrative of these polyam des are thos aving recurring nonomeric
units r epnesérghéstaﬂuyzctmpr@enasai ordeptoaschieve ZEtlmum(I(aﬂjome@d\n—HW absagbers

-NH R- C( h f whi.ch R th
G111 or o1t BRI PR BH GRS g A R gmeys Snda g FGS BHE
pref er abloigbdey b FIRESF]% aprB%dE "oﬁfﬁa%@ﬁfgt p&f&rﬁmn@@fﬂ%%hé%m%%ﬁ@@&n%ﬁ PESperties

Exenpl ary of such m des are pol'yam des forned the 30 reaction of
di afri nesfoatit Sbaade)dﬁb@wpphmopml y (tetranethyl ene adr pani de) (nyl on 4, 6),

(nylon 6.0),  pol yEREEAARE Y aheregpsdiiimliopnyremigepsyt combinition " °
pol y(hep§aHef AW GR% i B! BIbHR frBYLABs in the Spandex fiber application: (1) low
color contribution at typical use levels in the range of about 0.5-2.0%; (2) sufficient MW,
thermal stability and low volatility for fiber processing and thermal exposure conditions;
20 (3) high compatibility and permanence; (4) prevent discoloration and loss of elasticity
during exposure to UV light energy; (5) low extraction by water and dry cleaning solvents;
(6) low coior development during exposure to atmospheric pollutants, NO,, SO,,
hydrocarbons, etc.; (7) low interaction with sea water and pool chemicals; (8) low
interaction and color development with typical phenolic antioxidants used for the thermal
25 stabilization of Spandex fibers; and (9) low interaction with copper based antioxidant
systems used in Nylon fibers for Nylon/Spandex fabrics.
The triazine UV absorber with or without the polymeric HALS provides
outstanding stabilization with minimum negative effect on secondary performance
properties, such as low color development during NO, exposure and low interaction with

30 copper based antioxidant systems using in Nylon fibers.
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-55 WO 02/ 36579 PCT/ USO1/32209 8, 8), poly(nonanethyl ene azel am de) (nylon
9,9), poly(decanethyl ene azelam de) (nylon 10,9), and the like. Al so
illustratweezads7Tuseful aliphatic polyam des are those forrenuby1/32209

pol ymeri zati on of am no acids and derivatives thereof, as for exanple

| act . Illustrat 4. but yri
agicd;im(S nyl onuésl) r aplcf%/%j?%teé oV noh%%?'a%ﬁfl% rg%ng?é%rplp(d)ﬂ@qsaég%%%d%gremaég nbeused" ' ©
pol y( 7- anb Dapepbe & rﬁo@%fdhe§; 1dYpe@ies ddscribéd doSe AT BpaRIeRTiBBRIwheaGidddd (nyl on
8), poly(9am nononanoi c acid %ny |l on 9), poly(10-am nodecanoic acid) (nylon

10), poltharete-imgistsbiliration afedivaaimdpni nyl on 11), pol y(I 2- am nododecanoi ¢

may Al 50" be enp] by EACICENG (IR FEA B P P oA A DR GNE ho o
recuyri ”9;0%&& AT SPEhe %&yfﬁ@ﬁt’ eIATS ﬁ%ﬁglﬁdlméﬁﬁ&ﬁm rbbas'ﬂrﬁﬁﬁle% be
used. By way of illustration and not |imtation, such aliphatic polyanide

copol yne |d1yl)[ﬁ,@ldﬁidetrapclblyhé{pmﬁrildg}&amao]alyfb?@mth}dmed@ﬂ,666 eopokthykf- (nyl on

exanbt RS B Bl DT BELECty PERGLRB D8 UBaTSRFCH A Sk 4f 6, o)
and copokpeose EML@%H&IP@SIE)RPWC 8 ik trRs Ohe L FEWRROMRers 6, N £Rg €d

al i phatic 15 polyani’des with ali phatic/aromatic pol yamde recurring units
may al soWeﬁS@KB@LB(éﬁﬁ? dght stablh:wu:homhmqyb;zyarmrwdéAaSehswidsomrﬁUGT Pateyt on

6,6/6, T on 6/ 12T; nylon 6,10/6, T etc. Preferred

al i‘phat i é3gi153§ﬁfeoé§ ’F‘BFa l?se in the practice of this invention are

pol y(caprol act am, Ui |y HE&L&Y

adi pam de), 20 poly %%n@?y#gﬁggﬁ%gg% dg@%et%aﬁig( ?Bfegs t e?)e redThe
parti cul &ohya dnn@bmnamjami d gliyedli Thepalry fvir desic arezegseb y(adaprcohm'eth): PUR
pol y(hexanet hyl ene am de p t et ramet hy e m de), .and

m xt ur es PYORYEST 1ntg‘| ]éﬁirlpéo%w yﬁ#é@%"cﬁ?@? afe é‘ﬁ tﬂ"r‘l”e61 ’E“i“B%v %ﬂlutecm S

i nventi ogy El?% M’él@EJ&%l&{ and RQ%%EB‘S??# é%“’fﬁ@a‘bo% 1954 %@{1{%& d16he or
accordance wt own preparatory 25t ues. For exanple
poliscapr ol mmtﬂnathmywinlefmsawneld biersoitatiio freryuse i adynar. allofouMmocess¢sown, NJ - and

pol y( hexanet hyl ene awqo rP may be obt ai ned from(f@é DuPont. De Nenours
and Conpany | nc. exitihg fsotﬁaymtal?ﬁ@r?ﬁ?ﬁ%%ga% SYRETRCUFIARS i ght  of

the alip ﬁé]ic : Q;cgj@ I pol yam de
is of fi P grc %ﬂdﬁ%ﬁg%ﬁ’ecu are\lla/fééla %%g‘hé Xnt}o é&??ll}l%l?oéﬁt*% BEITHSE’ to forma
free st apignegts) suoin BMHOS mfefdonirﬁcnﬂjr wsddawtheofitsdrippoduessl t processi ng

The triazine UV absorber alone or with M-HALS can be dissolved into

20 DMEF or DMAC and added to the PUR prepolymer solution prior to solution fiber spinning
processes. Also, the combination can be extrusion compounded into the PUR compound
used in the melt spinning process.

Preferred polycarbonates are understood to be those polymers the

constitutional repeating unit of which corresponds to the formula:

|

]

wherein A is a divalent phenolic radical. Examples of A are given inter alia in U.S. Pat.

30 No. 4,960,863 and DE-A-3 922,496. A can be derived, for example, from hydroquinone,

25

0O—0

O A 0]
I

resorcinol, dihydroxybiphenylene, or bisphenols in the broadest sense of the term, such as

bis(hydroxyphenyl)alkanes, cycloalkanes, sulfides, ethers, ketones, sulfones, sulfoxides,
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of the blend into a film Such nunber average nol ecul ar weights are well
known to those of skill in the filmart and are usually at |east about
5,000 aswevssdsined by the formc acid -56 WO 02/ 36579 PEIT/USOI1Y23®209

viscosity nmethod. In this nethod, a solution of 9.2 wt. concentration of

al i phat g, qug}?yt he%eh%%% Oﬂr%ﬂh&nz%ﬁ fc?rtex%%ﬁe the Unt%tﬁg% I a8 2tlGsL et erred

enbodi ment nti 2] nu er avet ar“werght of the

aI|phatmgdmmbM&myﬁpmmSméQthﬁbpﬂhnn&hﬂﬂﬂhy@nﬁh@mhyn;ﬁ@&m@@@Z&nﬁSSn t he
particularly preferred enbodi nents i s from about 10, 000 to about 100, 000.

Arongst Aoy begyinrapae; &d lé#ﬂémdmpheny}asm Olﬁﬁ'xéﬂ@rqf diom thee t hose

in whic ight of the aliphatic polyamde is from about

20, 000 ?8ﬁ£8 out?ﬁ%h%BB&ﬁPolyurethane (PUR) el astoner products ("spandex")

cars be stabilized against discoloration and |oss of elasticity during W

| i ght exposure w th conbi na of 10 UV ah bers according to the

invention and hindered am pe I|o\t stablll % Zpandex fibers is a PUR
eqU|re ne N

absguber and hi ndered
i eve optinmum performance.
ags of thji s\+avention can be conbined with
polynmeric hindered amne |ight stljabilizers (HALS) to provi de outstanding
performance in achieving the 8Hsited progerties 15 for the Spandex fiber
agﬁLications The triazine UV absqgrbér”of the invention, used alone or in
ination wth HALS provides thg,follow ng properties in the Spandex
fi ber application: (1) low color contribution at typical use levels in the
range of about 0.5-2.0% (2) sufficient MW thermal stability and | ow
volatility for fiber processing and thermal exposure conditions; 20 (3)
hi gh conpatibility and pernmanence; (4) prevent discoloration and |oss of
elasticity during exposurg | i ght enes gy, 5) low extraction by water
and dry cl eani ng sol vents ent during exposure to
at nospheric pol | ut antfQ—1 eTcOH 7) low interaction
wilbh sea water and pool ' ; i nteyaction and col or
devel opnent with typical ' i oxildat sed for the thermal 25
stabilization of Spandex fibers; | ow i nteraction with copper based
antioxidant systens used in Ny Nyl on/ Spandex fabrics. The
triazine UV absorber with or wCHhout the polymeric HALS provi des
out standi ng stabilization with m ni num negati ve effect on secondary
per f or mance

WV absorbers of the tri azhpe—

20
HO OH
CHa CH,
25
30
_(I:_— CH3
CHj
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properties, such as |ow col or devel opment during NOX exposure and | ow
interaction with 30 copper based anti oxi dant systens using in Nylon fibers.
-57 WO 02¥Q36536379PCT/ US01/ 32209 As not ed above, any of thePCTU&XI/32209
conpounds di scl osed herein can be used to inpart one or nore of the
properties described above/ i whien added thereto in a
stabilization effective a R triazine conpounds are
added in conbi nati onHa HyeHi ¢ HALS i s
preferably poly[(6-norphol
diyl)[2,2,6,6,-tetranet hyl -~N=p i i m neF—exanet hyl ene
[(2,2,6,6-tetranet hyl -4- piperidylf)imno]]]. Most preferably, the polyneric
HALS is the nethylated (M version~Nf _the above HALS, which is sold by
Cytgc Industries, Inc. of West Paterspn, N J. as CYASORBOUV-3529 |i ght
stabilizer. OQther polynmeric HALS disclosed in U S. Patent 10 4,331,586 are
al so suitable. Spandex fibers ar&}ﬂ&dB—#*@mga pol yur et hane (PUR) pr epol yner

prepared from a diisocyanate and a gpyc There are four basic processes
used to convert the PUR prepolyner i (g flber product. These processes
are Solution Dry Spinning, Solution |ng, Mel t Extrusion, and

Reacti on Spi nning. The above WV stabillzer alone or 15 in conbination with
HALS woul d be suitable for use in any or all four processes. Spandex fibers
ma contaln a processi ng antiox as a phenolic

ant OX|dant or a phenolic/f os-w te antio onbi nation. In addition,
pi gnent s, such as Ti 0cAare/conmo ed | poducts. The
triazine UV absorber alone\or w't / S n be ¢issolved into 20 DVF or
DVAC and added to the PUR phepetymgr sol utli da=pti/or to sol ution fiber
spinning processes. Al so, [ can be extrusion conmpounded into
t he PUR conpound wused in the nel pr T g predbeess. Preferred

pol ycar bonat es are understood t be t hose polyners the constitutional
repeating unit of which corresponﬂs to thenwformula: 25 011 OAOC

xiAdant

15
HO l I OH
20
0
0

CHs

25
HO CHs OH

I CH,

30 O O CH,
0
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wher ei n
alia in

A is a divalent phenolic radical. Exanples of A are given inter

U S. Pat. 30 No. 4,960,863 and DE-A-3 922,496. A can be derived,

for exanpVe02/86sem hydr oqui none, resorcinol, di hydroxybi ppenyser22090r

bi spheno
bi s( hydr
sul f ones
a,a' -bis
2, 2-bi s(
2, 2-bi s(
di chl oro
fromthe
15 GH3 2
02/ 36579

10

15

20

25

30

s in the broadest sense of the term such as

henyl ; £
oo b SRR PRy ot
(dingdrioyiaidnyich-di2, 5-bRr(@myidbsypsigdprdpane (higphehel Af) e, Lbispdunds
4- hydr.oxyphenyl ) propane, . )
Bydrogyphenhiyt2-mehydussaen hdrbis-(4-pr gparihenyl) zyplobexans, 2,2-bis-(3-

Y a‘g?sU@WaﬁiivEérﬁbl%ﬁ%&%%PS?@%i@%@?ﬁ% o

83,5 \rithGh Py clOiBaBbd 25 HO -O\ OH 30 CH3-C CH3 |
PCT/ US01/ 32209 HO OH 5 CH3-C CH3
Also preferred are polycarbonate copolymers incorporating two or more

phenols, branched polycarbonates wherein one or more polyfunctional aromatic
compounds is reacted with the dihydric phenol(s) and carbonate precursor, and polymer
blends of which polycarbonate comprises a significant portion of the blend.

U.S. Patent No. 5,288,788 describes polycarbonates and polyester
carbonates, especially aromatic polycarbonates, for example those based on 2,2-bis(4-
hydroxyphenyl)propane or 1,1-bis(4-hydroxyphenyl)cyclohexane.

The novel pyrimidines and triazines of the present invention can also be
employed in multilayer systems. In such systems, a polymer composition having from
about 0.1 to 20 percent by weight and preferably having a relatively high content of the
novel pyrimidines and triazines of the invention, for example, from about 5 to 15 percent
by weight, is applied in a thin film (typically between about 5 to 500 pm and preferably
from about 10 to100 wm thick) to a shaped article made from a polymer containing little or
no ultraviolet stabilizers. Such composition may be applied at the same time as the shaping
of the base structure, for example by coextrusion. Alternatively, application can also be
made to the ready-formed base structure, for example by laminatioh with a film or by
coating with a solution. The outer layer or layers of the finished article have the function
of a UV filter, which protects the interior of the article from UV light. The outer layer
preferably contains about 0.1 to 20 percent, preferably about 1 to 15 percent and more
preferably about 2 to 10 percent by weight of the outer layer composition, of at least one of
the pyrimidines and triazines of the present invention.

British Patent Application No. 2,290,745 describes a number of methods
that have been developed to concentrate UV absorbers near or at the surface of polymeric
materials. These include surface impregnation (See, €.g., U.S. Patent Nos. 3,309,220,
3,043,709, 4,481,664 and 4,937,026) and coating a plastic article with solutions containing
thermoplastic resins and UV absorbers (See, e.g., U.S. Patent Nos. 4,668,588 and
4,353,965). Both techniques suffer from drawbacks including requiring additional
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| CH3-C(CH3)3 10 OH CH3 15 CH3 CH3 HOOH | | 20 0 0 CH3 25 HO CH3 OH |
| CH3 30 OCH3 0 -60 WO 02/36579 PCT/US01/ 32209 |In one enbodi nent, the
preferredwoessd3 are pol ycarbonates based on di hydri c pheroT/@Seuskosas

2, 2- bi s- (4- hydr oxyphenyl ) pr opane (bi sphenol A), 2,4-bis (4-

hydr oxyphenyl.).- 2- net.hyl ane, 1. 1-bis-(4- :

22 b o S SR ot R e S e GG B RO VIR M |
- bi s- (4-thy Baivp e Mt prodesdedardicles] et diditioyiel draekade particslarlpreibeimtesl are

pol ycar bonat e copol yners incorporating two or nore phenols, branched

pol ycar trotcathonatsshestpreshistion, isrthedepimgtalitecosigh pasiadition treaBRgBunds i s
reacted W th,the djhydrdc nol.(s) .an r bonat e precursor, and pol yner

bl ends 6’1!0%}1%6 %rb{l\?éﬁrr#%‘i?nogttﬁe %%&fg%ll‘l% gbsggtsei gni ficant portion of the bl end.
10 4. S. Pat ent No.ADdL88beO8 HETS. lPEﬁN@@!MS,@WQPz?@M@&i@Hﬁ sethyeRy ek
carbonates, especially aronmatic pol ycarbonates, for exanple those based on

2, 2- bi s (via cdextimeiey ftken plappinophisviomanner-ib kegwn hyextusipp ieawipmeayad iehghtane.
R R T ST RN SR A S
havi ng frQMcing laminated thermoplastic materials by simultaneously extruding various numbers

of layers which form a single composite material. U.S. Patent No. 4,540,623 describes

10 coextruded materials of at least forty layers. Other methods produce as few as two or three
different layers.

The novel triazines and pyrimidines of the invention may be incorporated
into the thermoplastics of the surfaces layer by standard methods such as dry mixing the
additives with granular resin prior to extruding. The layer including the triazines and

15 pyrimidines of the invention may be applied to one or both sides of the thermoplastic
article.

Laminated thermoplastic articles which contain additional layers such as a
water resistant layer as found in U.S. Pat. No. 4,992,322 are also part of the present
invention.

20 The core layer and the coating layer may be the same or different
thermoplastic resin including polyesters, polyester carbonates, polyphenylene oxide,
polyvinyl chloride, polypropylene, polypropylene, polyethylene, polyacrylates,
polymethacrylates and copolymers and blends such as styrene and acrylonitrile on
polybutadiene and styrene with maleic anhydride, and mixtures (polyblends) of such

25 polymers with one another or with other polymers, for example with polyolefins,
polyacrylates, polydienes or other elastomers in the form of impact strength modifiers.

The novel triazines and pyrimidines of the invention can also be chemically
bonded to substrates, such as polymers, thereby greatly reducing the migration of such UV
absorbers, e.g., out of the substrate or away from the substrate surface. The bonding

30 mechanism of the triazines of the present invention involves the formation of a bond

(chemical and/or co-valent) between a reactive or latent functionality attached to the
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15 about 0.1 to 20 percent by weight and preferably having a relatively

hi gh content of the novel pyrimdines and triazines of the invention, for
exanpl e, wooms@hbut 5 to 15 percent by weight, is applieBCiusa/x2kion fil m
(typically between about 5 to 500 gm and preferably fromabout 10 to 100

gm thi ckkighfo3r BOAREIARIdIGhS, BRIy R RRLY PRy 8RNI ShNAN et hBstor - 1O

ultraviolet stabilizers. Such nmposition may be applied at the sane tine
as the shidpiratg, R0h af apbblntfa{se structure for exanpl e by coextrusion.

Al ternatively, application c so. be de to the ready-fornmed base
structure, for exasPEPBHq th%maawewq yémF‘FlWi"FB?thSynV ey th a

sol ution Ek}ec; t

functi onbmg?ﬂ(f% fyi +cﬁ>§?§m% Iajgﬁrxgpg?lg%c%&sﬁkﬁ,]fgbg‘%&?i&?ﬁg@aﬁ? f; 1ﬁlljagerﬁt%lnc & ? rom
UV bi ght polyiiner which rcatrizg gtitabide éfnetiodl grovpntaibyprafiopin@. arner Qﬁdlpcﬁoszﬂnt
preferably about 1 to 15 per preferably abogi1 2.to 10

per cent mﬁm@d@s@te%?atﬁwel\%%ﬁgi3é9épd édﬁ%&?wheﬁh argANCEPqratsd hergebYor  t he
pyrim dl{éﬁeﬁg%si{@gg gﬁ@ﬂgf the present invention. British Patent

Appl i cat’ion escri bes a nunber of methods that have been

devel oped to conceBbidihg ofNMeatismiidsand phamidings dftthé hﬁeﬁﬂiﬂrf emecoir ol yneri c
mat eri al s. These include surface |rr§‘ﬁegnat| on (See, U.S. Patent Nos.
3, 309, 2 AWIymerization or veplymerizptiops i hisgase afhe now) %eé@éfher@essnw astic

(s ¢ e QottplBE RELR BT Rroubs ot 3l of ExRin RS WRRRE 2.
suf fer flemﬂé AP BRISBomBE klgd (ﬁ@th’)aqyﬂnd Adig) eswdel dfi (ﬁfwi)acrgvﬁc Y\ 82¢h33579

PCT/ US01/ 32209 processing ste S yi ng, ing ar curin

encount gpetiykgcryae; amidea o5 Gagthiaety waﬁﬁ hxﬁ@xmmdmrﬁ teg plefing g@nﬂﬂg@@%
ticl t

SHEE RSl O e

woul d hasgo rymehhﬁa vSME:Iﬁ aecviffl drbig BahdoBIThted Sitb Sie Bickborke d3helpsigmehed in the
U S. Pat. No. 5,445,872, application of surface |ayers via coextru5| on

t ak®s pllaxlﬁnem}zaém 9B PDaIEmERFAtion CRmBovitiaied by indignrsetpshpadice radicalaught i n

US. Pat. 487 X i zed
met hod. o anatihicipsnBt el AlRraE R MOV hickBof il LFEAAL| 20
extrudi ngmddd irfauﬁau@ﬁm 8 Co% solifedsSis Wl G ofvartentss urnglbq)omﬁ@ﬁauéreart
material. U S. Patent No. 4, 540, 623 descri bes 10 coextruded materials of at

| east f dalymerigation or coprdymenzation sapboeartied qut insalusions inenemulsiensén adi f  er ent
ayers. SIS S ok that 5P e U T SR Bl D uloBY BVE By HRK o
20 art.

Also, bonding of the triazines and pyrimidines of the invention can be
brought about by copolyaddition or copolycondensation. Such incorporation can be made
by addition during the synthesis of an addition polymer or copolymer or by condensation
during the synthesis of a condensation polymer or copolymer by methods known to those

25 skilled in the art. For example, compounds of the formulas (II) - (V) containing the
appropriate functional groups can be incorporated into polyesters, polyamides,
polyurethanes, epoxy resins, melamine resins, alkyd resins, phenolic resins, polyufethanes,
polycarbonates, polysiloxanes, polyacetals and polyanhydrides, to name but a few.

In addition, compounds of the formulas (IT) - (V) can be bonded to a

30 monomeric component which is then incorporated into a polymer or copolymer, e.g., by the
free radical initiated addition or copolycondensation methods described above. Analogous

methods are disclosed in, for example, United States Patent No. 5,459,222 (incorporated by
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into the thernoplastics of the surfaces |ayer by standard nethods such as
dry mxing the additives with granular resin prior to extruding. The |ayer
i ncl udi ngvo bB3¢sre azi nes and 15 pyrim di nes of the inventipar/wayi/i2e0%applied
to one or both sides of the thernoplastic article. Lam nated thernoplastic

articles | it 3 1.1 t @ I: | ayer
5t ound™ oot B yER b Y PE RIS B, on B ook AR Bl nd

I nvent i obenzaghditvae sabiizkBte dicd pekcufrerowhich ag: thay ficoipeyatb®by bendeasionr
different _thernpplastic resin including polyesters, polyester carbonates,
pol yphenpplygerigatiandnto podyuroibanes asdinekiegisrs todinpait 13 stabibizingairopsrbesiPene,

pol yet hyg%qgﬁow@é@/acryl ates, polynethacrylates and copol yners and bl ends
such as styrerie and acrylonitrile on polybutadiene and styrene with naleic

anhgdride, and m xWleafated]pahyilaehds indpysHiined 2f B iv@itonwhihalehBe anot her
or with other polyners, for exanple with polyolefins, polyacrylates,

pol ydi enbendsd to pplymery bysteapianswith an pEgeraer ripplyseer vaueleeasties siablei er s.

The nove .1 azZi a . mdipnes of .the invention can also be.chemcally
ponded + bR eRfiBs *PE: Befd, 0L R6% bt il B HER Of ol SrRErfHED

M grat i oGingf pendait dedyip @R dAEES optiosally With aOlbadt BBe SthHeB Vi MoRbmavey from
the substrate surface. The bondi ng 30 nechani smof the triazines of the

present ¢amROVNdEAMPASDE Rednyl igroupe feitsaimated pelypsberdesins masdtueatedand/ or

cosyalent) between a reactive or latent functionali.t ttached to the -62
vo Y2 SodyP e Rt berate e Siaed i bBirs s it i tacBbl B9RR0R 8- S
pendant frbdwaldical cMG§t00F! atdERtBne BAgink 0@ pyM@dine cd dabspristgh as a

pol ymer. Incorporation of the triazines and pyrimdines of the invention

can be tsroightungiienal stoypcsh lay hediozgtdremide opul beagasted with a polymer

| ] b ] ith 5 pol . whi.ch i i t abl
Fomot ortF B0 ok BB e R R BB i ©
St at es Rgadrgally ﬁ&zﬁelf/%&p%ﬁyﬁﬁﬁa@aﬂegepw? f&%f ﬁ@kgm@ﬁ&, hEpsIgREAL ed herein by

reference as if fully set forth. Bonding of triazines and pyrim dines
of 13 he i eoneprisingmelgiv anbydnide, bitherpo thermpain cheinon apa sidepbhipnby imedtaden. I n t he

f th | tri ' h ent ' ti i Si dant
vyl CorBHRESTS B e TakRran brhe SRRy briietn at *Teast one vi nyl
mononer, e.g., (MeGRXass ¥lyeCarBhdhwSUrBoadiak of IRUAMAREY A dCpyafhidinesieh as

the invention to polymers and/or oligomers. Grafting may be carried out in solution, in the

melt, or in the solid state with the initiators or actinic radiation types discussed above for
20 polymerization when, for example, the novel triazines and pyrimidines of the invention
comprising pendant vinyl groups are used. Such substituted pyrimidines and triazines may
be grafted to saturated polymers, e.g., polyolefins and their copolymers such as
polyethylene, polypropylene and poly(ethylene-vinyl acetate), or to polymers comprising
unsaturated moieties, e.g., polybutadiene, polyisoprene, ethylene-propylene-(diene
25 monomer) terpolymers, and polystyrene and its copolymers.

The triazines and pyrimidines of the invention may be used in widely
varying amounts in such applications depending upon such things as the material to be
stabilized and the particular application. However, when employed as a stabilizing
additive for materials such as organic polymers, the substituted pyrimidines and triazines of

30 the invention are typically employed in amounts from about 0.01 to about 20% by weight,
preferably from about 0.1 to about 10% by weight, and most preferably from about 0.1 to |

about 5% by weight, based on the weight of the material to be stabilized. In screening
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met hyl acrylate, am des of (meth)acrylic acid, hydroxyethylacryl ate,

ol efins, vinyl chloride, styrene, butadiene, isoprene and acrylonitrile
can be cavooyshsout to form honopol ynmers or copol yners i nP@hiuséw/2b@ vi ny
group is incorporated into the backbone of the polynmer. 15 Polynerization
or copol i i 0 gl . 0L 1.4 =N f £adi cal ,
ani oni c aéﬁgédéi;o?l |g Sﬁ@c&fs&ggcg?éngﬁré 36)3& pg)g{t{%ﬁls’ctmr: gcﬁ%g]t%:é (%rrlld B @ﬁ‘@h‘ﬁ%eé Eﬁ ﬂ(lia?egct ron
beam X-ih #@ySsadittrel @idB@Routits ddt Bdse® bn tHeaBlah weizht 50theGerecingiagensel | known to
those in the polynerization art. Polynerization or copolymnerization can be
carried out in sol hdeevel stabitirere afitheipsesent inventioniraeslee boempleyedit arel t |, or
in the sali S.1S I Q t . i .4 he I i i 20 art.
A'so,  bamiiRgIaRe EadRi vl B G g iR n e R BRCRI AR B2 e

br osight fetil ikt the¥nARPsH ti@pivicusly itdorgstel Yeraeas atiagiplesyfphetetedr por at i on
can be made by addition during the synthesis of an addition polymer or
copol yméhergioplpstie palyeressare oalyolpling aad pelymeyiomensisinglieteroatonydn et nain

pol ymer or. c b t.hods known to those 25 skilled i.n the art. For
Ecanp! e SanEBRe D REy GrirrigS A o i 2Rndi rifptitnd ARl i av e
functi ongl ol idAS saBthubshatiARRRESERrioRYSer) o HRThAH ShaiRO A& B dBrest

pol yur et hanes, epoxy resins, nelamne resrns, alkyd resins, phenolic

resi ns, apotompasitiende whighahg pelytmen istassolyofiy, ot esemmds polyethyleoeonl s and
po{ anhydrides, to name but a few In addition, conpounds of the formnulas
(I(y - Eﬁﬁmﬁg’bonded to a 30 nononeric conponent which is then

i ncorporated into [AcdPbmiBh il tHeARGNOPRtic Bolymerddantfeardddesut by@taRion

initiated addition or copol ycondensation nethods descri bed above. Anal ogous
met hods ofithe mhivektriogimds and pyronidaeanpd any Unitheraddiivasdy metheds convent®nabia, 222

(i ncor pqr at . -63 WD 02/36579 PCT/US01/.32209 .reference herein for al
bur pos it THY [eppostiontgh ERJeAIRgY CREMBBARING Ob P g P HEn L P S IR
benZ0IOh%y%ﬁin%ttﬁ@bhlvéﬁﬂélt_EQme&'ntsl%Wdﬁﬁf hiBiailizar 8 thd'RRItioRSOLRGK 8Ff ed by
condensation “polynerization into polyurethhanes and pol yesters to inpart W
stibi | i thepplpmeper by epplymg thadidsaboddyoratisperssd Abmpomatsdd yhe pdigmen; wathi oxes and
pyrimdines of the ipventian also b onded to | yper.s reaction
7t h'"an vBIRYGErC ] SEPRRRgREE AP R AT dilpaes b Bl oe PR Bhal or oups.
For exagpji&s. at | east one triazine or primdine conpound conprising a

vi nyl pendant group can be added, optionally with at |east one other vinyl

monomer or  conpoUihd novelpnixsiragcan alsonyd adgied tpthetpolyme atabastatlipesl pabe er

resins, .unsaf urat eq) . . .
form ot a masterbatch or concentrate which comprises these compounds, for example, in a

20 concentration of from about 1 to about 50%, preferably from about 3 to about 25%, and
most preferably from about 5 to about 20% by weight of a polymeric resin.

The novel mixtures can expediently be incorporated into the polymeric
material by any number of methods, including those conventionally employed in the art,
including by, for example: a) as an emulsion or dispersion (for example to lattices or

25 emulsion polymers); (b) as a dry mix during mixing of additional components or polymer
mixtures; (¢) by direct addition to the processing equipment (for example extruders,
internal mixers, etc.); or (d) as a solution or melt.

The stabilized polymer compositions obtained in this way can be converted
into shaped articles, for example fibers, films, tapes, sheets, sandwich boards, containers,

30 pipes, and other profiles, by any number of conventional methods, for example hot

pressing, spinning, extrusion, roto-molding, or injection molding. Therefore, the present

- 65 -



10 pol ybut adi ene ol i goners or unsaturated rubbers and then cured by actinic
radiation or by a free radical catalyst. O, at |east one triazine or

pyri m di meoovsgseund conprising a termnal functional groR@T/USuci?2@s

hydr oxyl or am do, may be reacted with a polynmer and/or oligonmer such as
pol yest ej | Ydiedap esiarl b Bl el fynibr cBAGLIiMEn 8 @hOUPRe Partial Iy
hydr ol yzelgvegg yvﬁﬁr{aacgt a?e, epgx%nggl? yy&%(glcysﬁl olxanes, rang poeymers 15
conpri si nyentbrefor tiengrpdudtioe, of @ishiyerd article.he mai n chain or as a side-chain,
by net hods anal oggus tQ those well known to those of ordinary ski|l in the
art. Grafting is y&ep%ﬂ%‘ﬂ%ﬂéﬁ’or\/@?ré‘i“%ﬁ8?41ﬁseofhettﬁézntlﬁ’§%‘iiim’é’éméﬁ’i‘as ot the

pyri m di I J t : / (] s 1 y be
o ed Spnion may'Be KGR Sl Py BRI vl bR R pIo R b Y ™

I ni B5i at ostabidiingGkt. MHxantplai dfishenaddippes ithledaias atk mhdivsitddago: 20 pol yneri zati on
when, for exanple, the novel triazines and pyrimdines of the invention
conpri si Ag peﬁ@&ﬁ’fld%tﬁyl groups are used. Such substituted pyrimdines and
triazi neg,my f S d. pal. 1S o O efing and
thei r copbl y e DTl bS8 aatsrs B AR Smefiy s B0 NG BLLES, ¢

pol y( et hyl enedinietyiplenel; 26 Hi-tegt-biitpl-pethy[phesolc BRIt bRty RS Blityipkieael;

noi eties, e.g., polybutadi ene, polyisoprene, ethylene-propylene-(diene 25
nonomer) t er paPydesbutyird-isehufglphenohie?, wypkﬁew%ﬁm@rlghenpﬂi@-w azi nes and
pyrjym di nes of i nid -ﬁrﬁ% U (PRI n i ] s in such
ap6 ications 1&13612%3?1%& %2% Suc t@ﬁghﬁégﬁ%@@ﬁ%&%& }a#irg‘%tx}’lgg%%ﬁr’%s’l?’gbi lized

and the partigighabheymiteaal R@di-tBaviRva4-memery Beflhesolagodysieablswidtng
additive for materials such as orcagni c polynmers, the substituted

pyrim di nes a#fd lingt erAirprchedin the sidechping swrh a5, edenegidcmethylpbepologdd in

amounts from about ,Q. Q1 bqut , 20% by . wej ght rabl.y from.about 0.1
Fo aout - 1000 Bt Jrt mé a1 Sgh oL A Aoy BAT] SIBRAKeAI TR0 L O, -
wei ght, bas ed%lgﬁfheh@leZ}NEd'liﬁf&hzfo6-(flhﬁet'l’i§Itﬁddcai-yt)phéi’@l;sahabﬁikhﬁ@diheﬂeﬂﬂ screeni ng
-64 WO 02/ 365 PC_T/ US01/ 32209 applications such as sunscreening

coposi t{idns, Alkylthiomesipilpleenokyriaich ot 2.41diodielthiomethyl-b1tert-butylphenoha.4s ane

novel Stabi 11 SaretpritS T Bk Ji i AR o Rk B EgRA B AR e T

non- bondabl e gaRa@iti¥meth9I-48%afPhénoli N the stabilization of thernoplastic
polymers as set 5 forth in the many of the previously incorporated

ref er enc@s) Eludroleisonds andalodated hydrequinpres susleagphbdindertbaty4pol yol ef i ns
d | i i t t inth i .chain. .Preferred
her hop! ast; o BRGHRERt Ao TSR b ol per S B R oS3 6n,

20 diphenyl-4-octadecyloxyphenol; 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; and bis(3,5-di-tert-butyl-4-hydroxyphenyl)adipate.

(iv)  Tocopherols such as a-tocopherol, $-tocopherol, y-tocopherol, d-tocopherol, and
mixtures thereof (vitamin E).

25 (v)  Hydroxylated thiodiphenyl ethers such as 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); and 4,4'-
bis(2,6-dimethyl-4-hydroxyphenyl)disulfide.

(vi)  Alkylidenebisphenols such as 2,2'-methylenebis(6-tert-butyl-4-methylphenol); 2,2'-

30 methylenebis(6-tert-butyl-4-ethylphenol); 2,2'-methylenebis[4-methyl-6-(c-
methylcyclohexyl)phenol]; 2,2'-methylenebis(4-methyl-6-cyclohexylphenol); 2,2'-
methylenebis(6-nonyl-4-methylphenol); 2,2'-methylenebis(4,6-di-tert-butylphenol);
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oxygen and/or sul phur, especially nitrogen or oxygen, in the main chain.
Al'so of interest are conpositions in which the polyner is a polyolefin,
for exanpVe opadsyet hyl ene or 10 pol ypropyl ene. | ncor por at i POT/URIGB2RGY

t hernopl astic polynmers can be carried out by addition of the novel

17 e nes. 2 buoh 809508 A EHORD, 200 LRS R BRI Fonvent | ona

&6tporati re or during

shapi ng, for gsaRPAbRenody 217- meﬂg/lédaslsfwwﬁretﬂﬁmzﬂmmmn&n 222"- addi ng the
stabilizer to the nelt or solution of 15 t ing the

i ssol ved or wrGpsnasH oA beat p@wnlmnoﬁm,ﬂhmmhylemm&g di.

b
Tatticee Theehauebiimelsdameliel G T TSRl B P e <o °°
stapi lized i nyjjres- h_t,&wy Qfmah%ﬁ&gnjwa@le Db-HABLERLLE-S-Mhthgiz conpr i ses

t hese conpounds, for exanple concentrati on of fromabout 1 to
about 50% prlsiﬁanaflﬂia}nﬁlbéﬂndbmkphelﬁ)llbléld@aﬁ-izﬁ%utjdfﬂihy\dmxyﬁf eferably from
m xtures can

cxpodi ont 'y BB HEBFIOPHABE T b5t B TR e SRV By number of

met hods, 'ncldbébé}gmte{baﬁt%b&@ﬂéﬂ%ﬁwlaﬁaély%l 8P, O%ad3 Bt art . i ncluding by,

for exarrple a) ds an enul sion or dispersion (for exanple to | attices or 25
enul si on pol )hydrwqyphqmr))basfraie]dby%(&ﬁext-UUy]-Mydnoxydg of additional conponents

| .
(T exanpi o Tasthab@igtiobeRbentadipte s o R oup 25y Bas SemstSHeGeY B or
e The St bl RIS, AOMRAThiORS 1ORbAINSMihapybhs way can be

converted into shaped artlc r exanple fiBers, | ms, tapes, sheets,
sandwi ch boadxydroxgzphﬁmzﬂ)hehas@, 2,3bis(#, @els—terahutybﬂﬂgdrquplﬁeﬂyb)pmplaye,ah& nunber

of conventi o r e |.e ressin i nni ext rusi on,
r ot o- nol di ng, 15(5? t?rﬁ T‘4c;’r¥%¥ﬁ5‘lyd£ Hgthyhg}@%ﬁor%%Og%gl%géggﬂ?'ﬂan%ﬁn 02/ 36579

PCT/ US01/ 32249 5ist ﬁjltgﬁlba 4L RPG)- Y- RhAb RSV Bedtiie. Uuse of the pol ynmer
conposition accorgl n£gt to r?’aent}{ on fo}flf’t hé’)g? oduction of a shaped

arts cl e(viDependi-ragd Spimnzylhnempouﬂldssumhes B3’ istetra-tdrebutyl-dA-nes and

pyrimdines of the jinvention may i ne thavarl ty of additives
convent i onal 9hyskesyiRegZY rir?ﬂleﬁeowe%l ‘g"?‘g%iol"yg %\A@m%ﬁﬂ%y Beympireapteace@iten

addi tives i nq}lH&?]-mﬁydﬁfx?f—f?—tdl-ltérm)ﬁ@ﬁ)e}li&ln@rcaﬁﬁ%&é?é(tb,qﬁg(%% di-tert-butyl-4-
hydroxybenzyl)amine; bis(4-tert-butyl-3-hydroxy-2,6-
dimethylbenzyl)dithioterephthalate; bis(3,5-di-tert-butyl-4-hydroxybenzyl)sulfide;

20 and isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

(viii) Hydroxybenzylate malonates such as dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-
hydroxybenzyl)malonate; dioctadecyl-2-(3-tert-butyl-4-hydroxy-5-
methylbenzyl)malonate; didodecylmercaptoethyl-2,2-bis(3,5-di-tert-butyl-4-
hydroxybenzjl)malonate; and bis[4-(1,1,3,3-tetramethylbutyl)phenyl]-2,2-bis(3,5-

25 di-tert-butyl-4-hydroxybenzyl)malonate.

(ix) . Aromatic hydroxybenzyl compounds such as 1,3,5-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)-2,4,6-trimethylbenzene; 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-
2,3,5,6-tetramethylbenzene; and 2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)phenol.

30 x) Triazine compounds such as 2,4-bis(octylmercapto-6-(3,5-di-tert-butyl-4-
hydroxyanilino)-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-
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(1) Al kylated nonophenols such as 2,6-di-tert-butyl-4-nethyl phenol;
2-tert-butyl-4,6- dinethyl phenol; 2,6-di-tert-butyl-4-ethyl phenol;

2, 6-di -t avoobsts5y% - 4- n- but yl phenol ; 2,6-di-tert-butyl -4-i BObusylzh@nol
2, 6-di cycl opentyl - 4- et hyl phenol ; 2-(a 10

o Tri cydyekihpgLEE. 5%%91‘5‘9"’%’%95“59@ AR SR RRORT.
nonyl phenol s lyﬂ).’o-@ﬂ'iazu&r &,3,5-069(3 Grdlbérabﬁﬂyed-hydrdﬂwemym)esocpaiunﬁe s]u&,ﬁ as

2, 6-di - nonyl - 4- et enol 2,4- dinmethyl-6-(1-nethyl undec- 1§/ henol ;
2, 4- di net hyl im(ﬁierﬁ%pg@ﬁﬂgﬁi{r@@/e%,ﬁ q1methy]bpwé}1sgoyanura e; 2,4,6-tris(3,5-di-tert-

24d|rrethyl - _y neof . 15 (i1i)
Al kyl t hi orret nglg%e%%h(%ﬁg@yé 14j —?{)ﬁﬂ tlf??%% &t%gﬁﬁéut yl phenol ;
2,4 dioctyl hbdl@ﬁ?ﬁbﬁmb};ﬁolﬁaﬁ}ﬁyhmmﬂorl 254rldiuﬁetaﬁldtlm Gﬂﬁi(B)sLdlﬁycﬂtbl{'exbphenol
and 2, 6-di - dode t hi onet hyl - 4- nonyl phenol . (iii) FWdrqu|nones and

al kyl at ed hy&rfb’ wbwwl)smﬁaragatg 6-di -tert-butyl -4- met hoxyphenol ;

2,5-di- i.noney d oqui none; 2, 6- 20
dlpheny %@@¥ éﬁgf aimgm y]tér{h'{tj)é ]P%y%rqu|none
2,5-di-t ert- h ky lﬁ’enz?%ﬁbﬁ?hﬁﬁétb SAktyl- §55hlﬂ¢rt-bﬁfyll AhitdydxybeiyiihRsplestaed| e;

3,5-di-tert- but | -4 hydr oxyphen stearate; an
bi s(3,5-di-t émtaldmxlﬁ,ﬁ-dhmbl%y%ﬁémﬂo)imﬁngﬂpbosmpv%te"I‘b@@ip%rybﬁéef&uch as

O cof (i ¢ B By RS By G B vl i e R el o4
2,2" -thiobi Séﬁeﬁcﬁ@S BiLted- bﬁlym &ﬂoﬂﬁ@h@%lbhos oRic-deftl. obi s(4-octyl phenol ) ;
4,4" -t hiobis(6 “tert- but yl - eno

Chi obi 08D ehevbatgaphenole sl qsweﬁ)aﬁyxylwrmhﬂm lobydspgyeagnilides zadgetphenol )

%ngyllll genebl Ej((ﬁeﬁgftenwl %de‘% e}llglt)]ca%an)]ﬂ' sulfide. (vi)
2, 2" - mephy) eE@t@fs&(f@‘ %395 HI—MUﬁtﬁﬂﬂﬁgeno%})ﬂ'féﬂgggﬁoplc%u?amd }8th mono- or

nethylenebls (6-tert- -4- et met hyl enebi s[ 4- net hyl - 6- (a-
nﬂﬁhylcyclohpaWhyphsﬂgmyﬂsﬂmhasnnﬂhwbbné@n@(nnnwmhywoswnqbb@hkwwmﬁhenol)
2,2'- methyl

2" 2' - et hyl e 2 S‘gedé&o? *%wn%ﬁ@i?fﬁ?r‘mg%/bM L& RiePsAialIrgrentl 8Pl 32200

2,2' -ethyli dﬁﬁ&hbtﬁ%l@ Boflicot, @ldinysHeVd b NAbthilene glycol, pentaerythritol,
2,2' -ethylidenebis 6nt§§?- )?4-2%2%%uty ghen%y. P ot

2,2' - et hyl etrtsﬂnys{r@é}(edmhensb;;ylabm]ate,/N)N'AalﬂbmﬂOph@h C}Xangdg 3-thiaundecanol,
Ze'th }/Irrg? ﬁ)t;: Z%g‘pﬂg ?nzta cat?o eﬁuﬁﬁ@%{l%@og’?’@&ﬂ}%o?prépane and 4-hydroxymethyl-
4.4 - et hyl englio§i-1 67 LziBbitycto PRy dtafenol ) . 1, 1-bi s(5-tert
(xiv) Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or
polyhydric alcohols such as methanol, ethanol, n-octanol, i-octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,

25 tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane and 4-hydroxymethyl-
1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

(xv)  Esters of $-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or
polyhydric alcohols such as methanol, ethanol, octanol, octadecanol, 1,6-

30 hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopenty! glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)-oxamide, 3-thiaundecanol,
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5 butyl -4-hydroxy- 2- et hyl phenyl ) but ane; 2, 6-bi s(3-tert-butyl-5-nethyl -
hydr oxyl benzyl ) - 4- net hyl phenol ; 1,1, 3-tris(5-tert-butyl-4-hydroxy-2-

met hyl phev@bd/bistane; 1, 1-bi s(5-tert-butyl -4-hydroxy- 2- net hqr/nbmmh()} 3-n-
dodecyl mer capt obut ane; et hyl ene gl ycol bis[3, 3-bis(3 -tert but yl -

hydr oxyphenyl éHEI éﬁr:xﬁ%c?ﬁ{ng)gl zi%gat y?ﬁexanecilgl trlmé][%{ygloﬁargpane and 4-hydroxymethyl-

nmet hyl phenyl )

bis[2-(3" -tery ﬂw&pﬂa 226 711M9£émycﬁ) 2l hyhenzyl) -
6-tert-butyl-4-nmethy terephthal ate; 1,1-bis(3,5-dinethyl-

hydr oxy ptemy | Emmsaxfé 5 QI,—@rtlshlsﬂaﬁ}-ﬁydhoxymenymw adld hyﬂhrmm}qam rpyly}npdn@ane

and 1,1, 8, 5 Piehdt S R gl e o ot AR kb 15 (v 1)

gl h§/ ;j r gQSd |SE) gﬁ(%?l)’lédelgp '3919%@ $IRBEN ?ﬁra%a?ed’f’ol reopbfty | SiyE& fhl@dlétﬁ&/reﬂe

oct adecyl - 4- hgldcmixgheﬂlyﬁend ighseoh ytiktapleyt peolapématethaitad, tris(hydroxyethyl)

tridecyl - 4- hydr ox i-tert-butyl benzyl nercapt oacet at e;
tris(3,5-di-tEPea é NdN Wﬁhgﬁgwﬁiﬁ 1oxamdee 3- tI?laundecanol 3-

bis(4-tert-b X ter
bi sg 3,5-di-t gﬁrh %{4 gﬁtta y %ahgﬁ ﬁ{/lgé}?\%%?%éé Eﬁ@lé%lg ;o%régérfé & h%%&ﬁ.leﬁ{y? 1-
i sooct yI 3 5-phospler-2 617uﬂrmkalﬁemo[f2c2(2/]beuaﬂql mer capt oacetate. (viii)

decyl - 2, 2- bi 3, 5-di - b | -
w 8§¥ f?teegg?éﬁe( 53 1&6?&&@3 ﬁ%mta egx)nsamww@@' Sw( B '§/N5Nt AR
met hyl b | b | -4-
hygr gxyggﬁ Zﬁ%’?ﬁ'&?ﬂ%&?"é b%gq.qﬁ.ﬁf&hfwh%ﬁﬁb%m Yhéxamethyibmdtarine L Puty

bis[4-(1,1,3 ‘tﬂs(B;5t—dh&tBﬂtbth1Mgdr¢X)ﬁﬁEWlbr@1(erl)hﬁﬁ&hﬁleﬂ&ilamme and N,N'-
di -tert-but yl - hy‘gr oxg)benz% )mal onate. (ix) Aromatic hydr oxybenzyl
conpounds suckﬂs(éé i idshisiressphepdpropisyhydrazine.

hydr oxy il enzene;
1, 4- bi s?g%ydlisct%rebﬁ% 9% (Vf@hnﬁ%r oxybenzyl)- 2, 3,5, 6-tetranet hyl benzene; and

2, 5 6- t r(kix) 3, Amiliie arttiokidantsysuckas NYNi'rdikypropziyp-phéisMalediaging; Y, NTdi-gec ne
corrpounds such as 2,4-bis(octyl nercapto-6-(.3,5-di-tert- butyl-4-

hydr oxyani | i ,Jﬂy)ty P- Bh@y{epp amjie; N N'-blS(l 4-dimethylpentyl)-p-phenylenediamine;

2-octyl b '

o oxyani |t R gt Bep Pt Bz blof et eming: MY tie- ety heRbD R 1 -4
-67 WO 02/ 36ph@n{erddisnhihé aﬁ,lﬁ%cyl&kﬂkﬁyq}ﬁﬂbl@d?@lﬁﬁbdﬁm&&i\l Ni-aphé&igil-p-
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenoxy)- 1,3,5-triazine;

1,3, 5-tri s( 3 Pheaylenediamipei YN~ lplsﬁ apht ﬂé@zahewlgmcymmpa}lewomowlaﬂ '

20 phenyl-p-phenylenediamine; N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine;
N-(1-methylheptyl)-N'-phenyl-p-phenylenediamine; N-cyclohexyl-N'-phenyl-p-
phenylenediamine; 4-(p-toluenesulfonamoyl)diphenylamine; N,N'-dimethyl-N,N'-
di-sec-butyl-p-phenylenediamine; diphenylamine; allyldiphenylamine; 4-
isopropoxydiphenylamine; —phenyl-1-naphthylamine; N-(4-tert-octylphenyl)-1-

25 ‘ ‘naphthylamine; N-phenyl-2-naphthylamine; octylated diphenylamine such as p,p'-
di-tert-octyldiphenylamine; 4-n-butylaminophenol; 4-butyrylaminophenol; 4-
nonanoylaminophenol; 4-dodecanoylaminophenol; 4-octadecanoylaminophenol;
bis(4-methoxyphenyl)amine; 2,6-di-tert-butyl-4-dimethylaminomethylphenol; 2,4'-
diaminophenylmethane; 4,4'-diaminodiphenylmethane; N,N,N',N'-tetramethyl-4,4'-

30 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
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tris(4-tert-butyl-3-hydroxy-2, 6-di met hyl benzyl )i socyanur at e;
2,4,6-tris(3,5-di-tert- butyl-4-hydroxyphenylethyl)-1,3,5-triazine;
1,3,5-triveQ82/36509 -tert-butyl-4 5 PCT/US01/32209
hydr oxyphenyl pr opi onyl ) - hexahydro-1, 3, 5-tri azi ne; and

L3 o e BN e MR MG FRM e Sono-

hydr OXybenZydnlﬂhﬁﬁlﬁ{jll@fbﬂtr@nyldlphenylamlnes a mixture of mono- and dialkylated

s Bt Ao ] b

di oct ad I ] n ate;

d: ggt :ngI 1so rgé 1 0 dr QXY rﬁrr%t IHn benzpﬁg ﬁcymoc{]tat e; and the
ﬂgscﬁygﬁ% éiﬁﬂ'g;p | %%I}eg X of’mono- and dialkytated tert-

calciumsalt

3,5-di-tert tﬁWlMiphénﬁXﬂ[r%ybsfc‘dePdeSpdlﬁi&tlgllﬂﬂ d4-Hekibthiadgy! am nophenol s

such as 4-hydrox |aurani | i de; hydroxystearanllld ; and octyl
N-(3,5-di-t aqhten@ :a;ine;la wmmmmlayééwﬂmIﬁpéten bty l/ieyt-@éyler s of

3, 5-di - ro henyl ni Ci nono 15
ol yhyar ¢ AREBTBIAEs g R ARy B RPN G

oct adecanol 4] ﬂph@n&ﬁia@ﬂ@dmh N'LNg-téﬁ% ﬁé}@@lloﬂ dlaﬁ'ﬁﬁ'ﬁﬂuﬁafbngl N(Nlbls(Z 2,6,6-
1, 2- propanedlol neopentyl gl ycol thlodleth | ene di et hyl ene

glycol , tri detrameshelpgieyidet-y))ixxatnathylanadiemine; blSI(Z I’Zégdga;ﬂmamﬂ%ymmr) -4~

o anur 2t <ok SUACRASS MLL SHRTE 5 13451 L nde R a4
4- hydroxymetdpyl 20 1 -phospha-2, 6, 7-trioxabicyclo [2.2.2] octane. (XxivV)

Esters of P-(5-tert-butyl-4- hydroxy- 3- et hyl phenyl ) propionic acid with
mono- de%hbﬂnb@Bahdbgbﬂ%ﬂsmﬁMSas met hanol , et hanol, n-octanol,

i - I 6- h d | | hyl I |,
1 5 br SRanedrar ROy DOSTPEAEO e it S D RS o1 e REDhy | ans
glycol, tri %ﬁifdtﬁ%l&'ﬂﬁob ~d19€t@-1bﬁ{%z'1 lﬁt-ﬂﬁdrbig}pheﬁﬁgﬁén'z%ﬁa%&lé%Yﬁitéﬁ’ Lohityl-

i socyanurate, N, N -bis(hydroxyethyl)oxam hi aundecanol
313 hi apent adéh;adrokyphenyhb@rtzytrmalanw dlydroxyi ¥t by, Bl pr opane and

of (3 (5 5 if EI?E%;éqtéﬂgﬁtyﬁpﬁ Ry Gediepirelss Py o e boaEr ulen g S

exanedi of , Teao o RHEer R (T PRl RhoRRSmeS %?29%%3%’?% ?IZBS'e’m yio

glycol, t hlbadioeltidnz;dl@ Re(34keccimityl- 51+te1t4bytyda—ﬁéhgdmxyph,enylb4benM1mbe‘ gHRtol ,

e e A Bk e 2R i 021 36575

Pégr/ USO1/ 32%9'8roxpheny1)benzotrlazole, 2-(3',5"-bis(a,-dimethylbenzyl)-2'-hydroxyphenyl)-
benzotriazole; a mixture of 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
octyloxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-
ethylhexyloxy)-carbonylethyl]-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-
butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-

25 tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-
butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-
5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)benzotriazole, 2-(3'-
dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole and 2-(3'-tert-butyl-2'-hydroxy-
5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole; 2,2-methylenebis[4-(1,1,3,3-

30 tetramethylbutyl)-6-benzotriazol-2-ylphenol]; the transesterification product of 2-

| [3'-tert-butyl-5'-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]benzotriazole with
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3-t hi apent adecanol , trimethyl hexanedi ol, trimethyl ol propane and

4- hydr oxynet hyl - 1-phospha-2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. (xvi) Esters
of 3, 5-diweer/seshut yl - 4- hydr oxyphenyl acetic acid w th nonpeT/@soyRephydri c
al cohol s such as nethanol, ethanol, oct anol oct adecanol 1, 6- hexanedi ol ,

1,9 5 nonane ) nt "y
t hi odi et hyl eﬁ&l%thyl%ﬁ@%fy@@ﬁet hxﬁ?&)LR ngff yco gﬁgjﬁﬁ ene y%}er@ﬂ)&@fﬂ-}
pent aer yt hri hj&lroxji Blmmyﬂimﬁyﬁﬂnﬁlbhem ocyanur at e

N, N - bi s- (hydr oxyet hyI ) oxam de, 3-thiaundecanol, 3- thiapentadecanol,

tri met h{idhex kb @TybeRfapherangs.doprewame the - W@mﬂﬂ@@mw,l@octoxyA

h ha- 2, 6, 2 ' '
(3 (5. 5 i -1 SVdsd FrROGEAN s enGs) B i e 20hRR P4
bi s(3, 5-di -t@l&ﬁeﬂmﬂy)denéatmedr oxyphenyl propi onyl ) hexanet hyl enedi ami ne; N, N -

bi s(3,5-di-tert-butyl -4-hydroxyphenyl propi onyl)trinethyl enedi am ne; and
N, N - bid) 3, Bstetis-of émhstlbu@fijlandclunwh&twtyé @wm ol B fent-Rehirehenyityii i )

As bi t

NN i+ sonr S et BhdhTatitRians o st aBNe b AR b s otert i e
N, N -bis(1, %lﬁylvﬂseﬁﬂwl)nemrmhbr Bem@m&@@ﬁm @m, Hﬁtert-butylphenyl 3,5-di-tert-

N, N - bi s(1-et hyl - 3- net hyl pentyl ) - p- phenyl enedi ani ne:

N, N - b| s( 1- niettily4- h}équpyybenpoatpﬂ@xyd@ybﬁﬁaiht%butyl -4-hydroxybenzoate; octadecyl

N 0 o) e poBlERM aRSCharLAR: oM MadlBAoEN el gAY, Al e

phenyl p- phet@ﬁl-lﬁl@ﬁ rB benzoate
N- (1, 3-di net hyl buty Ehen yl - p- phenyl enedi am ne;

Nh (1- lms(tl\r‘)él h@gwgarte)s-smch pmql yl a-p}’fph)e Prdiplectiy laaiyiate; lnpqpyy:lloewrﬁ&* phenyl - p-
t | f
RN di ot hy PR B Lo B EREY | Breymsdrasihve-

al |yl di phenyhambRsinthmake BRLy? ROMEbPORBNY APIMGhoxyR A ate; metti@Bbt hyl ani ne;
N-(4-tert-octyl p%bgorlly )-al ZSfﬂapﬁ%hym ng ﬁ] N- phe Oxysl - 2- r?ffpht hﬁﬁam ne;

otiyl ated diqiEmyithoryne nstinixyasnpmpte; andi Ni(&fqarhmmeyh@qyplﬁr@mncwmyﬂaﬁ

4-n- butyl am no 4-but yryl am nophenol ; 4- nonanoyl am nophenol ;
4- dodecanoyl%ﬁ‘ﬁﬁﬁ‘ﬂfﬁ’hﬁ% 4- oct adecanoyl ani nophenol

bi s(4- (rjg% § hoxyRREnY ﬁh&esucﬁaﬁnféke1to%mp1@&wkzé ﬁlﬁdrBist[mL@nP nonet hyl phenol ;
2,4 - di am nopheny I met hane; 4, 4' -di am nodi phenyl met hane®

N,NN,N-t eEtratneihMBDhty4)phbnc8D 1m1achngdm IbhenyLroetipdare w1th, @-without

2 et o, el o B AU SRS oo

tg6 t - octyl at gdjNePNGRManbraRRR hitke PEbLRE1difhidBaiattate; nickel salts of monoalkyl
esters including the methyl or ethyl ester of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid; nickel complexes of ketoximes including 2-hydroxy-
4-methylphenyl undecyl ketoxime; and nickel complexes of 1-phenyl-4-lauroyl-5-
hydroxypyrazole, with or without additional ligands.

25 (vi)  Sterically hindered amines as well as the N derivatives thereof (e.g.; N-alkyl, N-

. hydroxy, N-alkoxy and N-acyl), such as bis(2,2,6,6-tetramethylpiperidin-4-yl)
sebacate; bis(2,2,6,6-tetramethylpiperidin-4-yl)succinate; bis(1,2,2,6,6-
pentamethylpiperidin-4-yl)sebacate; bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-
yl)sebacate; bis(1,2,2,6,6-pentamethylpiperidin-4-yl) n-butyl 3,5-di-tert-butyl-4-

30 hydroxybenzylmalonate; the condensate of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-
4-hydroxypiperidine and succinic acid; the condensate of N,N'-bis(2,2,6,6-
tetramethylpiperidin-4-yl)hexamethylenediamine and 4-tert-octylamino-2,6-
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-69 WO 02/ 36579 PCT/ US01/ 32209 of nono- and di al kyl at ed
tert-butyl/tert-octyl di phenyl am nes, a m xture of nono- and di al kyl at ed
nonyl di piveayt/aasimes; a m xture of nono- and di al kyl ated PCT/US01/32209
dodecyl di phenyl am nes; a m xture of nono- and di al kyl at ed

| sopropyl/is d ' 07 bdda ted tert-
5 butyl di phen@?ﬁ;ﬁrﬁ ntiag %eg%%ﬁg] tgﬁ@r’ ggmﬁé%?{érrtg?/@éﬂe@&i@qﬂgﬁg@lt EI g@i ne;
phenot hi azi netetr@klﬁ(mg,&ﬁftet@fmdmﬂplpeﬁﬂﬂ 4liypl k2|3d-bataheetradariorlylaterit F-oct yl
phenot hi azi nes; a m xture of nono- and dj al kyl at ed

tert-octyl phe(d&?ﬂlalzqdﬂﬁéﬁm(&ﬁ Sat-tsprapeEhidpineazinqee); 4-benzoyl-2,2,6,6-
NNN,N -tet teff %tﬂﬁ o) nyJEFh m% 4 @ke}%?ﬁ&ryegg ’tetMn{g'tlp}Jl&g)gmﬁng bqs( 1,2,2,6,6-

t et r amet hyl pi pe

bis{2, 2,86, 6- t@hfa%ﬁ@lﬁﬁﬁip@h D-er Buty02y2 ll?&ib&?al,ﬁ-dl tert-butylbenzyl)malonate; 3-
2,2,6,6-tetramet hyl pi peridi n-4-one; and 2,2, 6, 6-tetranet hyl pi peridin-4- ol.
b. UV- absor bar-ectsihd, 7} %mtramegmlql@&trgaz@mlmm 5]decan—2 4-dione; bis(1-octyloxy-

2-(2' - Hydr oxy. ben r.i azo C xy 5' - net hyl phenyl ) -
benzotriazoléfggqy@Ia%w&gthévaS%Pfﬁ Qnaﬁ(ﬁpg%§%2éq§')benzotrlazole

2-(5' -tert- bLtéﬁ‘émetﬂa?lf?perlﬂy%&&‘{l%eﬂﬁé'cbﬁ&‘cﬂ%%ro*f«NZN‘ Bis(2,2,6,6-

2-(2' - hydroxy-5"- tetranethylbutyl)phenyl)benzotr|azole

2 (3,5 -di- ttetmm@hylyolpezldmawt)bwgamw@hmr)edsumnh ped diseavplonlitioad6idichloro-

2 S B s S R s O A RS S G e al ozl o
hydr oxy-4' - O%Mé}ﬁ?l!ﬂ)ﬂeh@?l)zloi 53 Land2h 3 -Bis(Pamiiopk Syl ardii etidaneZfe

hydr oxphenyl ) benzotTi azol e
2-(3',5' - bi s(capderdatemtRydhbwnyd-pisg-nibptiluninohleAdi6)6-persmmaethy|pipesidy])- a

t f 2- tert-bu hyd
o6ty oxycar b ST BHbhg oG- H oA BP s bepg; facetyl-3-dodecyl-

2-(3' -tert-b Wt’}’b95tefr{u%et(1 -1,3,8- tr1azasp1ro[4 5]decane-2,4-dione; 3-dodecyl-1-(2,2,6,6-
et hyl hexyl oxy)-carbonyl et hyT]-2" - hydr oxyphenyl § - 5- chl or o- benzotri azol e,

2-188' - t er t - tetramethylpiperidin-4-yl)pyrrolidin-2,5-dione; 3-dodecyl-1~(1-ethanoyl-2,2,6,6-

2”2 %' ) 25' Ny A X dmethylpiemam L 3 HS A Y S % LA G0N) . P £ h12% 8- benzotri azol e,
t2 eE g P;Jt Yyl - 2" sehndemipiperidig-4TRferotiasicbn B cilehy niRhes ol 4-henaed 1627 ahe

tz) uE é-l : t2er [1}/glrf?x?afrgsloxy%bémytbtnamﬁhylbmmﬂmenShIe)Cphmat)a lo€ ISt bm@zbﬁé:

- 2- (2 et nyFFEISTERpFELin SR heemptInedipine S HER P BeRERe ol ¢,

g:%Og - dOdeCﬂlctﬁorth,ﬁ,rSgﬁgmﬁe -tHRLShHe RGN ), DO L biRARb 5 128F0)ethane,

-tert-buty Xy-
- (2-isooct \, Qﬁyndﬂbmny Béttknyh)xp hedhbingyiaoinoi 22,6 )6etetramethylpiperidine (CAS
2,2-nethy|en b|s

t et r anet hyl b 13}@%9%9 g 631 grundegyl gt Adriptrapehyl }-gxad& dirgafeat i on

product of 2- oxosp1ro[4.5]decane, oxo-piperanzinyl-triazines or so-called PIP-T HALS, e.g.,
- GOODRITE® 3034, 3150 and 3159 and similar materials disclosed in US5071981;
25 photobondable HALS such as SANDUVOR® PR-31 and PR-32 (Clariant Corp.)
and similar materials disclosed in GB-A-2269819; and the reaction product of
7,7,9,9-tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-oxospiro[4.5]decane and
epichlorohydrin. See also generally US4619956, US5106891, GB-A-2269819, EP-
A-0309400, EP-A-0309401, EP-A-0309402 and EP-A-0434608.
30 (vil) Oxamides such as 4,4'-dioctyloxyoxanilide; 2,2'-diethoxyoxanilide; 2,2'-dioctyloxy-
5,5'-di-tert-butoxanilide; 2,2'-didodecyloxy-5,5'-di-tert-butyloxanilide; 2-ethoxy-2'-
ethyloxanilide; N,N'-bis(3-dimethylaminopropyl)oxamide; 2-ethoxy-5-tert-butyl-2'-
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[3'-tert-butyl-5"-(2-methoxycarbonyl et hyl)-2'-hydroxyphenyl ] benzotri azol e
with -70 WD 02/36579 PCT/ US01/ 32209 pol yethyl ene glycol 300; and

[ R- CHZCHWID/68429 3] 2 B where R = 3' -tert-butyl-4'- PCT/US01/32209

hydr oxy-5' - 2H benzotri azol 2-yl phenyl. (ii) 2-Hydroxybenzophenones, for

& benzy! ony, Sirgorgite fi BRSO k-2t T S AP RS e e

(i) Esters gfxtsebsf d)l au{depirr@ﬂd)xy rambﬁtm&abgdub@émucmﬁmr%om @hd s
4-tert-butyl-phenyl  salicylate; phenyl salicylate; octylphenyl salicylate;

di benzoyl ressheiyndbybshiusg 07{3@iﬂtd€sbutyl benzoyl) resorcinol; benzoyl

but b hyd ;
N R e e e T
3,55di-tert- %%e)fémés Ryel %1@@&@@%&&@4%0?%@?6}1&&1}51 di5- &ﬁ&ﬁlebml phenyl

3,5-di- tert-butyl-4-hydroxybenzoate. (iv ates such as et
a-cyano-[ 3, (&}aﬂrwﬁeﬁwmlykmlenyh)écﬁab@@m dum}ladphe(rwl)fm Sdrlphemyﬂ @er yl at e;

ot hoxye! nnaREE R gie easog e o G REE Ry SRk Sretringinen 15
car bonet hoxy- jQ(ZTETdf}BP&Y&dyEH@rE@}-@6 B0 ANk BRI OYamaL nY ) - 2-

nmet hyl i ndol i ne ounds such’as nickél” conpl éxes

2,2' -thio-bi slmykiﬂo@l‘}-pr@,}@xyphmyé)ﬁréﬂl‘9’4dluuetily1pbtreyrlb[l]3 5- ﬁmin@d?@hycﬂmxﬂ- 1 or
1:2 conplex, with or wtho ds suc n- but yl am ne,

tr %%t hgﬁol am%%c%%oxl’@%yg ‘g% @Pzgﬂemy&qﬁﬁﬁféﬂgﬁ] THdazIng, gR@Shy roxy-4-

di butyl dithi ]ﬁgﬂéﬂ | 1k S I t he
nmet hyl or et %&I% o?ﬂzf%%rs%? H%wg&y gfratl-y[k) tr1§zﬁft1)§nz§(2| pho%%hgﬂl c acid;
ni ckel conpl eméecydxfxy!phélwﬁ méd)is(@ﬂl-dxd]eﬂg'hﬂ}ehylal-rlo%g@-makmnaﬂk&”pﬁmxylA (hdecyl

gﬂj P”etwhthﬂuﬁmaséda' pighapp TR 3«%1?@{‘@3#@%%135%%%?331@' kfhld
n

N-acyl ), suchbi gzeﬁ%dl@%}‘ xy@@mggs; arggltogwmﬁ%g%%ﬁéhen% 4l’§g{ seébacat e; Y

bi $% 2, 2, 6, 6- tddnethyithbyyipil [Bef-tritizined 24 # Xs dexyl xytteidedyil a(yt2- hydz;oﬁyp‘ropoxy) 2-

pentamet hy| piber | 0 b 45y L SShaGal e o beeyinl &.5-piopinso 20 dudiony4-C-

bis(1,2,2,6, %yﬁ%%&&@églwxgﬁfobgkﬂpﬁe&& 14,808 ¥ didedy Hneh i i ;38 bl zide
2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine; 2-(2-hydroxy-4-
methoxyphenyl)-4,6-diphenyl-1,3,5-triazine; 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-

20 hydroxypropoxy)phenyl]-1,3,5-triazine; and 2-(2-hydroxyphenyl)-4-(4-

methoxyphenyl)-6-phenyl-1,3,5-triazine.
(¢) Metal deactivators such as N,N'-diphenyloxamide; N-salicylal-N'-salicyloyl hydrazine;
N,N'-bis(salicyloyl)hydrazine; N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)hydrazine; 3-salicyloylamino-1,2,4-triazole;

25 bis(benzylidene)oxalyl dihydrazide; oxanilide; isophthaloyl dihydrazide; sebacoyl
bisphenylhydrazide; N,N'-diacetyladipoyl dihydrazide; N,N'-bis(salicyloyl)oxalyl
dihydrazide; and N,N'-bis(salicyloyl)thiopropionyl dihydrazide.

(d) Phosphites and phosphonites, such as triphenyl phosphite; diphenyl alkyl phosphites;
pheny! dialkyl phosphites; tris(nonylphenyl) phosphite; trilauryl phosphite; trioctadecyl

30 phosphite; 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;
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30 hydroxybenzyl mal onate; the condensate of

1- (2- hydroxyethyl)-2, 2,6, 6-tetranet hyl - 4-hydroxypi peridi ne and succinic
aci d; theveomstsnsate of N, N -bis(2, 2,6, 6- PCT/US01/32209

t et r amet hyl pi peri di n- 4- yI)hexanethernedianine and 4-tert-octylam no-2,6

-71 WO L.azkne;

ris(2, PeRREGbEOp AR MO bR P BEEDS

t et raki sthethphefiy st g &pﬁ@@plhﬁbfbléﬁﬂ 6- trls(tert-butyl)phenyl)pentaerythntol
1,2, 3, 4- butanetetracarboxglate

(1, 2- et HdinkeEPhity:HrigiearyBs@t lsoltt@phcasnbtt%wfﬂk@séi&Azdlﬁ@ﬁ@ytylphewhzd@% 2,2,6,6-

E?LE i”gt[ggf%eoné/ﬁ)%@cfjphosphomte o tyi(cX(yZZ £880%:4E EerrégEtyﬂﬁﬁch@énzgﬂcpgﬁ-l 3,2

pens aWEtctiMkaQihB%?Hdéw Y=tRrofo-Rt 8/ 1 0- ?etl(aZtehMﬂl't}qXM mefhyHiibeRsd]d, gqm)el benzyl ) mal ona

te; 3- n-oct 9- tetraneth | -1 triazaspiro[4.5]decan-2, 4-di one;

bi s( 1- ocligxaphypsphpc; bise.4 ét-f&aﬁ-rbl!tmkr6@%@1PWW})WWém%Phlte and bis(2,4-di-

bi s(1-octyl.ox th i peridyl)succinate; the condensate of
N, N -bis d ébfbé %m {hé{q?’ﬁﬂ%l? @ﬁB (bsgﬁ tgl n- 4- yl ) hexanet hyl enedi ani ne and

4- mor phq E o)@iﬂhﬁ@é Qich ad Q0 . cﬁbe'fnzfyﬂiy@h?dxﬁﬁbmlh@el\l SodESRERdeo:glamine;
2ch|oro4 - bi s( nbutylamn0226

t et r amethhN- élop‘é’ﬂhM&yﬂl&!ImBeHﬂﬂ-déwm@lymymﬂznﬁ N Nditetadepilaysiyoaiamaiet hane;

o it or QLR ek RadRhv hvdsorypinen DA dioosdselydrarlaming Nsheradeay Y-
1,3, 5- t lgcamleBA- l@ﬂ%x%la?mﬁé szmsptaaéaymnbéwécymya&mahﬁﬂ@ andaset yl - 3- dodecyl -

7,7,9,9-tetranet hy 8-triazaspiro[ 4. 5] decane- 2, 4- di one;
3- dodec;dlalkylmdmmlaﬁmlesdqr@tdétm;tergqm@wddalmmf%tﬂy)qwnml i di n-2, 5-di one;
3- dodecy,

tet ramet hy*‘lﬂ)‘i(fl 3 h zyWF%@P pg‘F'Pcﬁ‘ueﬂle‘“%"‘b‘i Shehvlaighymef] pitoresNs 6, 6-

pent ametdayh gty ntrofle) RMAL-bBhR8mdecy HitRAB; Naettd et L ApR-tridecyl
4- hexadecy|0><IH-ﬁ é%gn 4-steary Q&yg%'Z 6m§dtetranet%ylp|%%r|d|néec¥he

colfdens axitgonsf, N\hﬂadmyi-(a];)hz-p@nﬁdecyl nitrone; N-octadecyl alpha-heptadecyl nitrone; N-

B?LL?SF h}i/acg Ele ﬂ%lg?m@/eczlﬂgégg%g\g ngéaed g%egtggecyl nf C(Jnghl%xl}ép%g‘ecy? 2,6 20
1, 2-bi SQ% e?@i?i'é%ﬁ%@&ﬂenm@&&&@ﬁhal pRa- ﬂey@d&éﬂ Iaitafne &nd%néohéé R2ivEE frRRA

4- buty 6-t et ramet hyl pi peridi ne (CA . [136504-96-6] ) ;
2- undec;N N?dﬁll@llgzdr@tyﬂmaembpared)ﬁanﬁhﬁmgm‘ad4allotw<ﬁi$ty|anu{lels 5] decane;

- pi [ X = d Pl P- | TE
S094" BTED it asrebt el & ffuch T Rarpiipards foeaiy! FiiSewiism. o5
phaj obongaklef, Hifl 2a veteBrsaacPANIYORE Cgm}&_%ag{%naﬁ@ a8l t%zeié;}@e i huer P- )

and simlar materials disclosed in and the reaction product
of stearyl, myristyl or tridecyl esters; mercaptobenzimidazole or the zinc salt of 2-

;ng 9. 93 r%leergarlp%(r)rl?etng};nldazoﬁg ngn%u({] 19 %nhlocar)f)am%feB d%lc%éecﬁ disufts eI gtr(l)c[ 4.5] decane

pentaerythritol tetrakis(B-dodecylmercapto)propionate.
(i) Polyamide stabilizers-such as copper salts in combination with iodides and/or
25 phosphorus compounds and salts of divalent manganese.
(j) Basic co-stabilizers such as melamine; polyvinylpyrrolidone; dicyandiamide; triallyl
cyanurate; urea derivatives; hydrazine derivatives; amines; polyamides; polyurethanes;
alkali metal salts and alkaline earth metal salts of higher fatty acids, for example calcium
stearate, zinc stearate, magnesium behenate, magnesium steafate, sodium ricinoleate and
30 potassium palmitate; antimony pyrocatecholate; and tin pyrocatecholate.
(k) Nucleating agents including inorganic substances such as talc and metal oxides (e.g.

titanium oxide or magnesium oxide) and phosphates, carbonates and sulfates of, preferably,
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epi chl orohydrin. See al so generally US4619956, US5106891, GB- A-2269819, EP-
A- 0309400, EP-A-0309401, EP-A-0309402 and EP- A-0434608. 30 (vii) Oxam des
such as 4yd'02/8his0rt yl oxyoxanil i de; 2,2'-di et hoxyoxanil i de; PCT/RSe1di2oet yl oxy-
5,5'-di-tert-butoxanilide; 2,2 -didodecyl oxy-5,5" -di-tert-butyl oxanilide;
2- et hoxy- 2!~ et hyl 1l de: [ - b - di 1yl.an r i1de;

2- et hox yaiﬂglf“ltmé3 re[a?ﬁbll lﬁ%}?ﬂ Z&J-gg&? 5 %015%8 %é%’fgg Wﬁégﬂ}gg@figﬂ%e%‘%ﬁ%? gﬁﬁ i de
and its fRexofrfer antpl@42eMBxiyiEnz6it Ayid; &dificadid, Uhtnyludetixapid] sattymand

m xtures of o- and p-nethoxy disubstituted oxanilides and m xtures of o-
and p- efuseingtedindspdivin banadatoxandifolieesic qo@ounds such as ionic copolymers (e.g.

2-(2- Hyd{ ox%lgh?nyl )-1,3,5-triazines disclosed in the previously

i ncor por§P8 S)ref erences, such as

2, 456- tr (15 F2tRY MDY Bredied YdcRwysnbteaydalcidmTafbonbicadilibfes; fldsd fibers;

hydr oxy-4-n-octyl oxyphenyl ) -4, 6-bi s(2, 4-di met hyl phenyl ) -1, 3, 5-tri azi ne;
2-(2- hyabbostys; zqalq;nl{axagu; mica; barfum sulfate; metal oxides and hydroxides; carbon black;

i so-octyl .ph l.)s 4, 6- bi.s(2, 4-.di met hyl ph 1):1,3,5-triazine.
2 (2 4 RO KB IRy R HENS o8 Fe Rt er el piofuds g b et e
2, 4- bi S((%‘1) Other additives such as gla(sticizers lubricants, emulsifiers, pigments, rheological

hydr oxy- 4-"pr opyl oxyphenyl ) - 2, 4-di met hyl phenyl )-1,3, 5-tri azi ne; o
2- ( 2- hy daddxtyves Coatplysts, Jeveklyassiglahts dorBichl byightensrs flaplepropling ag@its antistatyd ne;

2-(2- hydr oxy- 4- .
dogécy?/o%gﬁﬁﬁé‘ﬁg|b5‘1%,n%-35?1§§-2, 4-di met hyl phenyl )-1, 3, 5-tri azi ne;

2- (2- hy dq9¥¥erdofuranones and indolinones such as those disclosed in US 4,325,863, US
tridecyl oxyphenyl) -4, 6-bi s(2, 4-di et hyl phenyl)-1, 3,5-tri azi ne;
2- [ 2- hy dt, 338,24, US 5,hy8B bk yJB5,216,052, US 5,252,643, DE-A-4316611, DE-A-4316622,

e L e L R
R e

hy &5 oxy pdhenyl]§engoBirdi-2{02e 43, 3+ bied [Tydigbmbytyl-31(43[25- t r i azi ne;

2-[ 2- hydroxy- 4- ( 2- .

hydr oxy- -dg‘}dlﬁ'EWF‘ME?ﬂWW%WQF%?PTGJﬁ?’g'—dé‘lt?/('?}lﬂ’-l'éf@é‘?th%yﬁh‘é‘?“}’%b?ﬂﬁf%ﬁa%it ri az

ine; 2-A2-hwdiuo N 5 4,4: 654l Y \VA NP e N o isazi ne;

2-(2- hydr gﬁ%%%%?%%%ﬁ%ﬁ?ﬁ@ ﬁ?’%?’g T %ﬂg b {%@g fgéﬂfztoﬁrggizn%l;@’ S

2, 4, 6- t rdiskthyhyerivalyyléxyhenyl) Gxirdi2teebutyl-benzofuran-2-one; and 5,7-di-tert-butyl-3-
5-triazine; and 2-(2-hydroxyphenyl)-4-(4-

rr]rg?ng%%ﬁ&%ﬁgf%@%ﬁ%@@@?? 2‘?“1‘?& (c) Metal deactivators such as
21 Do) oxant i o 1t G g g cploed
hydr oxy phemyltiyepsysteyis) iy dudzdystems 3 palgecydropdsatiimnving, wldativelyogle; 25
gggggggﬁgnlte%? (r)]te r)xc?vxe(ijl!st)zlllloiliczié:rr,1 (%re?(grlngleei frgr)r(laarl])t)llltl (9? ;to Ial?o%l% %‘% lyoxrl:iggf! a%dr azi de;
preferably about 5-15% by weight, is applied in a thin film (e.g., about 5 - 500 pm thick
and, preferably, about 10 - 100 um thick) to a shaped article made from a polymer
25 containing little or no ultraviolet stabilizers. Such composition may be applied at the same
time as the shaping of the base structure, for example by coextrusion iﬁ a manner
analogous to that described in United States Patent No. 4,948,666 (incorporated by
reference herein for all purposes as if fully set forth). Alternatively, application can also be
made to the ready-formed base structure, for example by lamination with a film or by
30 coating with a solution. The outer layer or layers of the finished article have the function
of a UV filter, which protects the interior of the article from UV light. The outer layer

typically contains about 0.1 to about 20%, preferably about 1 to about 15%, and more
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bi sphenyl hydrazi de; N, N -di acetyl adi poyl di hydrazi de;

N, N - bi s(salicyl oyl )oxalyl dihydrazide; and

N, N - bi s(Me@b2/assoyl ) t hi opr opi onyl di hydrazi de. (d) PhosphPCPES@t209
phosphoni tes, such as tiphenyl phosphite; diphenyl al kyl phosphites;
phenyl dj I Q Ltes: hel s(nanyl nyl Ite:.tri

Phosphi ¢1eeytty BRATRdh pBSs ol B BRTAL BIGR hier PURPE MR Al one of

di phosphtht substifited gyrfmidiind @ thakide ¥bmpauy of BOsBEnt Giventidn.sodecy!
pentaerythritol diphosphite; bis(2,4,-di-tert-butylphenyl)pentaerythritol
di phosphi te; bi s( 2Tl plymerststabilizad-in thipway prstothly fshigievgathening|

di ph hite: -73 WD.0 6579 PCT/ USO 2209 . . .

b1 (1 S odStoTBEE FrRer UL SOR BN For B ROSNHTER: Thispablss them teptai s o.
net4yl phﬁ@dﬂa}l%ﬂﬁrﬁ?&ﬁég} lahd eHeirddOYOmPAES ﬁb%)erti_es such as gloss and distinctness of
bis(2,4,6-tris(tert-butyl)phenyl)pentaerythritol diphosphite; tristearyl
sor bi t ol imtagg ploos pimgttame evenrvaiansised quididet darednerydusiie the honglaldle napirpbeny| ene
di ph ite; . .. g ..

6- 1 oot IF B lamed tiaginsandpyrinding comppmadyBigafion gf theseUY absorbers

di oxaphassphé&s the layers of the multi-layer coatings can, under the appropriate circumstances, be
6-fluoro-2, 4,8, 10-tetra-tert-butyl -12net hyl - di benzo[d, g] - 1, 3, 2-

di oxaphospimized; bi s(2, 4-di-tert-butyl -6-nethyl phenyl ) net hyl phosphite; and
bis(2,4-di- tert-hbutyl-6-neth henyl ) et hy].ph hite. . (e dr.oxyl am nes
Sulth s N, n driseRBSt F B ERTCRh RESrkerk oL R B 6L PN GPprsis

N, N-di- 0CloylauAdConth@rdrmBlas RIN 0V @rpehRYPAOHMiBIBr Bor coatings, for example

N, N-di t et radecyl hydr oxyl am ne; 10 N, N-di hexadecyl hydr oxylam ne;
N, N- di odbapaintglshetdasadisdleseil me nuiNetoax exferepdes Kseepe ga tlscd b 1956, 438/ 4,349,042,

der' ved 5 iz abdgemebedioabs s tbony U 1elds Hs B e LRI
N-benzylygakphasphany ks 38b1uongs sheiion! uslspla; set U%ls 49PN ep-g434608
octyl -al pha~heptyl nitrone;” N-lauryl-al pha-undecyl nitfoné:;

N-t%t r achad\HP-AF(@H44323)i dfpptticulds intetesioare podtinge radipaits-fat {heaupambidecy|
nitrone;, oct adecyl - al pha- hept adecyl nitrone; N hexadecyl - al pha- hept adecyl
it oneindesds: JaEHen B REreIain e et HBh EomRpHGN ATy e A
al pha- h%gﬁﬁﬂg%defy of ?%ﬁhﬁ&* %&éﬁge)‘d@ﬁé Pheés hewhgaon oﬁfyt hQRRicaBE Nitrones

derived trom N, N ydroxyl am nes prepared fro rogenated tall ow
fatty armipphed to(thg sufico oY ae pgickt m asthihfilasthdi thew hyidensioddim repbsastatly and

O e S22 o e S UL S B R B ,
tnreir(g:g%/l) gzlg‘?%gg@l%gt?ptz?ggné: [)nu'([j;tlzg: '?hiocr)c;tlgarﬁ?la?g; sg: E)c'?;dtza;:y,l di sul fi de;
and pentaeryt hri tQichtev¢labhisig Somjodatnk nempasst abopt @1 cmalba@it 20%,
preferably about 0.1 to about 10%, and more preferably about 0.2 to about 10% by weight
of the binder of the coating composition of one or more of the novel triazines and
pyrimidines of the invention.
25 Multilayer systems are possible here as well (such as
electrocoat/basecoat/clearcoat systems), where the concentration of the novel stabilizer in
one or more of the layers, and typically the outer layer such as the clearcoat, can be
relatively high, for example from about 0.01 to about 20%, preferably about 0.1 to about
10%, and more preferably about 0.2 to about 5% by weight of binder.
30 The use of the novel stabilizer in coatings is accompanied by the additional
advantage that it prevents delamination, i.e. the flaking-off of the coating from the

substrate. This advantage is particularly important in the case of metallic substrates, -

-76 -



(i) Polyam de stabilizers such as copper salts in conbination wi th iodides
and/ or 25 phosphorus conpounds and salts of dival ent manganese. (j) Basic
co- st abi IwWaer/353uch as nel am ne; pol yvinyl pyrrolidone; di BgEUEIIZIRGE;
triallyl cyanurate; urea derivatives; hydr azine derivatives; am nes;

| yan d | h | k | d al K |
i e B R

nmagnesi uitkBhendieatedTgNesi um stearate, sodiumricinol eate and 30 potassium
pal mtate; antinony pyrocatecholate; and tin gyr ocat echol at e. é
Nucl eating agents Th@bwmggtylpmﬂgmlv@desmb@daﬁ assuspenis pigmealsangd gharet al

and sul e it bR o B s ARG PR Bea R SPAD065. 2l karine

earyh netals; or ga’ﬁh&bﬁ@éﬂ&ﬁrﬂ?nﬁ&ﬁfe R%n er Yhidhak YeéaMh ikddgl ds and
salts thereof for exanple ert-butyl benzoic acid, adipic acid,

di phenylfac exanpladiade dessibedrin ElimeimaErcyiapedindifilndseral CAeaisteyy dthpol ymeric

"ol nf or didigpngr & S 28RN Hwediim o8 SRt nedutordea beref By o
asbest 0SefdrdicE, 1K e'raﬂ it &ﬁlm—%ﬂﬂ@bﬁlﬁéxf ﬁats‘é‘d oHEttl?érm‘afSlaQt?éo@dﬁgaH]é’ s des;

carbon black; graphite; wood flour“and flours or fibers from other natural
pr oduct qyredomaingytist red icarablebesis. Exz(mjaleibﬁmennotdaitlcﬁmsimmhluds apiyliss,i ci zers,

| oV 1T R s pabesthae PPNl PpESRor e RFPOTN WEIGBORIES ant | st at i
10 agentﬁnﬁﬂﬂapéliﬁ%ﬁ N9 l§este(rn[3heﬁgﬁg %aﬁﬁ%n x%’!ﬂd Tﬁgﬁlkétﬂﬁﬁ‘%mﬁé"% as

t hose di scl osed US4, , 863, 4,338, 244, 312, US 5, 216, 052,
usS 5, 252nﬁﬁ3¢sﬂh51=eﬁf4316611 DE- A- 4316622 DE- A— 4316876, EP-A-0589839 and

5 |P ] f;?? gél]j»? §| gégé%‘gcﬁ_ %%0%% erg Qz?ri( EQ Enhaer?l 1e tcurable or a thermosetting binder.

35 b it Kmesl ey ﬁ%ﬁﬁgﬁwﬁ?ﬁ%@%‘%mnﬁ?Eﬁﬁ%?ﬂﬁa‘ﬁs 2-onel ;
g 754 di - tSmmb]bwh’galesﬁ;- ‘(vlthch:amm;tath emyhg? bﬁfh_z?ﬁn:deagret@smm for Si(e;mnplg 1(r)1ne

3- E 3, gc IH%‘%%EH%’C&EWE &&1% E&F’}llsﬁfﬁ% lg % 4&'2 %?'{)enzof ur an- 2-one;
and 5, 7w¢éﬂa§g§geégelg%gxﬁ @elrﬁlﬁé STl Bl inthube el h ‘é%p??oyzo The

novel tria rem e rnvention can a ed in
nul til a)fenctﬁmalmlatelmsmundhasmsﬂﬁﬂmng @geptll ymer conposition haV| ng a
refatively high A wide variety of binders may be employed in such coating systems. In

20 particular, the binder may comprise an alkyd, acrylic, polyester, phenolic, melamine,

epoxy, polyurethane resin, or blends thereof. Examples of such binders include, but are not
limited to:
(a) cold- or hot-crosslinkable alkyd, acrylate, polyester, epoxy or melamine
resins or mixtures of such resins;

25 (b) a two-component polyurethane system comprising hydroxyl-containing
acrylate, polyester or polyether resins and aliphatic or aromatic isocyanates,
isocyanurates or polyisocyanates;

(©) a one-component polyurethane system comprising blocked isocyanates,
isocyanurates or polyisocyanates which are deblocked during baking;

30 (d) a two-component system comprising (poly)ketimines and aliphatic or

aromatic isocyanates, isocyanurates or polyisocyanates;
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content of novel stabilizer, for exanple, fromabout 0.1 to about 20% by
wei ght and preferably about 5-15% by weight, is applied in a thin film
(e.g., aboon2/36579 500 mthick and, preferably, about 10 -PaDOSewabkick) to a
shaped article made froma polymer 25 containing little or no ultraviolet
stabilizers. gych ﬁ%@%h@bﬁéﬁt@?ﬁéexﬂ%ﬁl HFihgg@&}g)léeBﬁli&%%d ah Wi r@stehhe
shapi ng. of the“base structure, for exa e oextrusion 1 n a manner
anal ogous to that dagtaté feth orra pdlydceda&itat esirPat £methhorylaniddgly 6dlbie
(incorporated by reference herein for all purposes as if fully set forth).
Al ternatively, appMediiegatcan al so be nade to the ready-formed base
structure, fofnexa 3 | .am ' e bl msor - 30 1lpg with a
sol ution. TheE ut emgfg%pgﬁéﬁtg eérng%g {lltﬁhelgf %I]rl?loggﬁéar g‘%{lfnl%c(fogl?%glbg t he
funstion of a UV polyh@ylatestngpoplepdigéss the interior of the article from
W light. The outer layer typically contains about 0.1 to about .20%
preferably abtilt 12{6o-SpERENeIYysiengompriEng agylajresms sestrinimgsphydods 32209
pref erably about 2 9 j e t | ayer conposition,
g}otﬁﬂgg)ﬁ)&'%% %B?/%?écg\ég%l rgrlt-'ﬁglg%mltnla coﬁﬁ)oﬁént

of at |east one of e su ne or triazine conmpound of the

present i nvengh)on. a W& combyieik Sysﬁérﬁbbﬂnbﬁﬁﬂ%]'ﬂblﬂbkézdmys @{cﬁaﬁyh@%@ng‘ or high
weat hering resistance, especially for high resistance to |ight. This
enabl es themto retantsinngenhydidesgrhans enynspiusgied adrpkite repigstdaneliphatislosr

sur,face properties_such as gloss and distinctness of image, for a | ong
T IR even vhen usctoBtps RaeTaR. Bhtanials O bOSRRe Tl o nature of ¢ he
presently cl afiyed 4 fwRébmForndsyydn BoHpriiens OMRAKMEE poRaefaitésamdof these WV

absorbers between the |ayers of the nmulti-layer coatings can, under the
appropriate circunpalgmgesatee ninini zed. 10 In anot her enbodi nent of the

toi jon, Lh | i xt i si ds of the f |
(W) e be 4 bRimaHSie A oebuR T OPR chieP s TRBRE RS Birdhlef o *pat nis
such as discl osed jeBing UNBttOMS1Y 8fREIRMGRSack P8R refndin colbidatohWiftb6, US

4,740,542, US 4,826,978, US 4,962,142," US 5,106,891, US 5,198,498, US

5, 288, 067, US 5, 3xthgE8:d melgminelsding,aad US 5, 369, 140, US 5, 420, 204, US
5,461, 151, US,5, 476,937, EP-0434608 15 a P- A- 0444323). articular
interest are &dat i hYEIh EOPRIHIS S o&nq-wﬁ%ﬁ&?ﬁ&?p&-@c}%ﬁ%ﬂ VEFHESIDS:

i nvent i ogychh@hRE-RbRaRisPcdiBhRlifns iy ARG HRIPPAS h LhRAS cllysh oPdiorkhrib
form ng binders for coatings. "Coating" nmean$s a free Tlow ng conposition

t hat cansobkent, apgmaydetradintien-cuneblecn mticutarasuchsbmpositians iay sérive as t hat t hen

hardens to..forma stubstanti ally solid surface on the article. Typically,
the coat{RYBFYPHLOSN i nterface between the article

20 Examples of suitable coating compositions containing specific binders
include but are not limited to:
1. paints based on ambient curable or thermosetting alkyd, acrylate, polyester, epoxy
or melamine resins or mixtures of such resins, if desired with addition of a curing catalyst;
2. two-component polyurethane paints based on hydroxyl-containing acrylate,

25 polyester or polyether resins and aliphatic or aromatic isocyanates, isocyanurates or
polyisocyanates;
3. one-component polyurethane paints based on blocked isocyanates, isocyanurates or

polyisocyanates which are deblocked during baking;

4, two-component paints based on (poly)ketimines and aliphatic or aromatic
30 isocyanates, isocyanurates or polyisocyanates;
5. two-component paints based on (poly)ketimines and an unsaturated acrylate resin or

a polyacetoacetate resin or a methacrylamidoglycolate methyl ester;

-78 -



20 and the environnent. Such novel coating conpositions conprise about 0.01
to about 20% preferably about 0.1 to about 10% and nore preferably about
0.2 to abvoo12/3439% by wei ght of the binder of the coating poOWpssi/2een of one
or nore of the novel triazines and pyrimdines of the invention. 25

Ml tilayer Syst%f%n@/'ogfrggﬁﬁf-tﬁﬁggg{x g%@)%f(w\_/vh%a a}r(éﬁltldgé?)nﬁﬁnin% polyacrylates and, |

el ectrocoat / basecoa rco he conc ron

novel st gbiylebggided;n one or nore of the layers, and typically the outer
| ayer such as the clearcoat, can be relatively high, for exanple from
about 0. 01 t o tYBROMPPOoRt PBinkT Rasath Py agtyéale reging corfaimpg anhydudg sranas Arst en

preferablaéoﬁ%%%ox&ﬂo%gé&aﬁﬁ&&Eorgpo/gn%}{t‘Wei ght of binder. 30 The use of the

novel sta I'ngs 1S accénpani ed by the additional advantage
thats i t 8r evenws-cdipentmahin®baskd 6n ($d19)okhdhin8Oarll derflhtetrbincanidinggf rom t he
substrate. This advantage is particularly inportant in the case of netallic
subst r at 8shydrige SyEVG2938BFAYradITKet 89RY 1 gﬁm@m @F AtporAtictifocypeatessyst ens on
metal | i cissolébgt rr%es r\id arrlti cularly epoxy e-coated netallic substrates.
The coating rfuy%l THRYPYPAEPIHE a bi nder t hat suspends pignents and ot her

addi tiveg, i n the-cofpbhdi@ painth rakéDYSE udah2eBaBolya&tylatddand Palymfotdes; he
substrate. 5 The binder can in principle be any binder which is customary
in industPy, thesmoplastipayadidse padsbaseé anitherwoplastimacsylgieapsineopedi a of
Industrial, Chem stry.,.5th iti.on, Vol.. Al8, pp..368-426, VCH Wi nheim
10987 wni ExteimBil cRissiuint te BB e F by hipdi P enir el Bftamint s &
filmformng BhineeyfstddasiidePdn sildxARE MR drFRFinSMINi&] 4 @Flatb resins.
predom nantly on a curable resin. Exanples of thernoplastic binders include
acrylics, 10 pol yesdn edditionpil the bmdemanskoneamand®y/GigzinesiripyoingdinBofithsl es of

curabl e hinders jnclude functional alk acrylic ol.yest er, phenolic,

el ani neERGRY tipaoE sembtrisa e fhebihe e BRlE FBier BB L bl o
bi nder s saNobRoRhIAMRINENEtraHbRPIiShUbsGbEREATRERE HuR HoliHEd to, tHadg t her, in
some systens it nmay be advantageous to add a curing catalyst to such
sydbens. spetHiglly listsdabev ialspetion hTahadditinslab U3t absonbeisngaybe, tfoeeaimplier  ar e

descr e 21 BRI 0, L UROIL S, Eheyclapgct s, o Lot Tl Chert sty
bi nder s hpgbiRnbhtRBoNd) b BsteOSHni i Rukktituted benzoic acid, an acrylate, an oxamide
(oxanilide), or any combination of the above. Preferably, the additional UV absorber is a
2-hydroxyphenyl-2H-benzotriazole and the weight ratio of benzotriazole to triazine or
20 pyrimidine is from about 4:1 to 1:4. More preferably, the weight ratio of benzotriazole to
triazine or pyrimidine is from about 2:1 to 1:2.
To achieve maximum light stability, it is of particular interest to add
sterically hindered amines, examples of which are set out in the above-mentioned section
b(vi). The invention therefore also relates to a coating composition which, in addition to
25 the binder, the one or more triazine or pyrimidine of the invention, and, optionally,
additional UV absorbers, comprises a light stabilizer of the sterically hindered amine type.
The sterically hindered amine is employed in an amount of about 0.01 to 5% by weight
based on the weight of the solid binder, preferably about 0.02 to 2% by weight.
One specific example ofysuch Zsterically hindered amine is a 2,2,6,6-

30 tetramethyl piperazinone containing at 1 e group of the formula:
—N N—J
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functional acrylate resin and a crosslinking agent. A wide variety of

bi nders may be enpl oyed in such coating systens. In 20 particular, the

bi nder nayoovsgsre se an al kyd, acrylic, polyester, phenol i BCT/w8bZII20%,
epoxy, polyurethane resin, or blends thereof. Exanples of such binders

i nclude, but are not I|imted to: (a) cold- or hot-crosslinkable alkyd,
acryl ate, polyester, epoxy or nelamne resins or m xtures of such resins;
25 (b) a two-conponent pol yurethane system conpri si ng hydroxyl - cont ai ni ng
acryl ate, pqlgest r or polyether resins and aliphatic or aronatic

i socyanatigghich J & aﬁ)famaleegymg@b ihysrogl atkyt sach pomethyhnalkesiisietet

pol yur et t conprising bl ocked isocyanates, isocyanurates or
ponisoc@g%§¥g%ﬁﬁ§?%h are debl ocked during baking; 30 (d) a two-conponent
system conpri si ng Moot piekahblrithesatslizerad a g, 6-ceteialkydyiperidinecddrsatyanat es,

i socyanur ates or polyisocyanates; -77 WO 02/ 36579 PCT/USO1/ 32209 (e) a

t wo- corrp‘éﬂﬁléﬁﬁlﬂmg%{%é%%lérgﬁwmfﬁbe foseula ket i mi nes and an unsaturated acryl ate
resin or a pol yacetoacetate resin or a mnmethacrylam dogl ycol ate nethyl
ester; (f) a two-conponent system conpyising carboxyl- or am no-containing
5 pol yacryl ates and pol yepoxi des; ( Wo- conponent system conpri sing
acryl ate resins containing anhydri oups and on a pol yhydr oxy or

pol yam no conponent; (h) a two-congonent system conprising (poly)oxazolines
ani acrylate resins containing anh ~de groups, or unsaturated acrylate
resins, or aliphatic or 10 aromatic iSocyanates, isocyanurates or

pol yi socyanates; (i) a two-conponent system conprising unsaturated

pol yacryl ates and pol ymal onates; (j) a thernoplastic pol yacrylate system
Sompri 1ingitietel iofor sEampleadypeanehydresylrk (Sestt wrmethyd, ke (Puahidsng
acrylate _resins in.conbination with 15 etherified nelam ne resins; and (k)
a systeﬁP@ﬁW%?fgﬁﬁﬁ'sionane-nndified or fluorine-nodified acrylate resins.

Examples of tetraalkylpiperidine derivatives which can be used in

15 combination with the present trisaryl-1,3,5-triazine compounds are given in United States
Patent Nos. 4,314,933, 4,344,876, 4,426,471, 4,426,472, 4,619,956, 5,004,770, 5,006,577,
5,064,883, 5,112,890, 5,124,378, 5,106,891, 5,204,473, and 5,461,151, which are
incorporated by reference herein for all purposes as if fully set forth. It is particularly
expedient to employ the following tetraalkylpiperidine derivatives, as well as their N-alkyl,

20 N-acyl, N-hydroxyl and N-alkoxy analogs (where not already included in the following
list):
bis(2,2,6,6-tetramethylpiperid-4-yl) succinate, bis(2,2,6,6-tetramethylpiperid-4-yl)
sebacate,
bis(1,2,2,6,6-pentamethylpiperid-4-yl) sebacate, di(1,2,2,6,6-pentamethylpiperid-4-yl)

25 butyl-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis(1-octyloxy-2,2,6,6-
tetramethylpiperid-4-yl) sebacate, tetra(2,2,6,6-tetramethylpiperid-4-yl) butane-1,2,3,4-
tetracarboxylate, tetra(1,2,2,6,6-pentamethylpiperid-4-yl) butane-1,2,3,4-tetracarboxylate,
2,2.4,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-dispiro{5.1.11.2]heneicosane, and 8-acetyl-3-
dodecyl-1,3,8-triaza-7,7,9,9-tetramethylspiro{4.5]decane-2,4-dione. Commercially

30 available examples of these and other tetraalkylpipieridine derivatives include
SANDUVOR® 3050, 3052, 3055, 3056, 3058, PR-31 and PR-32 (Clariant Corp.);
TINUVIN® 079L, 123, 144, 292, 440L and 622LD (Ciba Specialty Chemicals);
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Such bi nder-contai ning conpositions may further conprise a curing catalyst,
or an organic solvent, and nmay be radi ation-curable. In particular, such
conposi t ivode2/B@y9 serve as coating conpositions. 20 Exanpl peT/wRoigzedsabl e
coating conpositions containing specific binders include but are not

limted Hﬂn\%yesﬁb@ fl&&m4ct&1@an$pe%Paﬁtg%ﬁeﬂﬂéaqs)oﬁn&@ é@&ﬁ@é@'w 3%4gyd

acryl ate E€pOXy or am ne t1eslns ures of such resins,

i f desiren/ 952d) tAddRs3, av-500ang WV3P6 ¢@ytat Mﬁihsmeglnct)wo conponent
pol yur et hane palnts based on hydr oxyl - contalnlng acr | ate, 25 pol yester or

pol yet her resins aﬁma@hh@h@‘p‘ﬂﬁ:wdﬂka@\ﬁmﬁhésq@dﬁ nABt $11 m%lé@yta‘mhfat es or

ol yi soc e one co ur et hane alnt | ocked
!Os ogyana%/'élga%rl? @88%“1&08{@3 Pns E%? g(iaé%%ﬁglﬁlg?sétéo% ISSO qﬁ%ﬁéd during
bakisng; éomgmnesqﬁaaaﬂgtbxnalbﬂhﬁm’@awqonentemgm&ﬂﬁ@tdya rtﬂésti%&@rsahﬂaﬁlmaéﬂsc or
aromatic i socyanat es, isocyanurates or polyisocyanates; 5.

t wo- corrptinwttommgﬂl@, Mwa@ﬁyf(tp@nq/wbwlmmntamr combirrations thered. acryl at e
resin or cetoacetate resin.or m_do I at.e thyI
ester; %a eﬁéf *QP PEHVER'E 5568 &‘é%% LFB%We%E %V:f ?ﬁeglabo sed on
car boxyl Incﬁ%tr@[‘l?ﬁ&nféﬁgtﬁh MR VoY, 614218/ Bl £8-#Nd VAP WeRa¥intd €991, hich is

t wo- conponent pai nts based on acryl até resins cont ai ni ng anhydri de groups

and on mcpmoya‘wdjh&rmb(yrrefmbrycam no conponent; t wo- conponent paints

based on (poly)oxazoli nd acryl ate resins onta n hydri de groups,
iﬁnsatur ated acr 4P ‘Fye g cakflysty ?%W&a@fysﬁsr%?rgjf’f %‘qngg%yanat es,

' socyan Uééﬁﬁém&ﬁlllg%bﬂpé&ﬁéa&ﬁ{r% an%nolcﬁﬁtaﬁﬁfg%gﬁg 5{1&7@% Bﬁ&spﬁﬁa%@ dEﬁH?nples

unsat urat éd pol yacryl ates and pol ynal onat es;: hernopl asti c
pol yacr ybﬁd;rgamanmlhc baspourmiy atmmletabparhexsrlaiea@sgdcallg thessi qfﬁhmmeml} lﬁxt ernally

Fesi ns: Mt Cop g 3t BhEBAEEh P ALESTRA R BarebAle [ BATE: modi f1 ed
oyt .y'mafjF%éﬁﬁ?‘ﬁaﬁ‘él".‘:ﬁ“‘?ﬁ?‘?&éhs% o L A e
i ntént i othepoéf erably further conprise one or nore additional ultraviolet
|1 ght absorbers | nl%)l(eijrgli)lng of rtr)lgttal cr:]a(% oiyglg‘gest grg tﬁeoste:;[rgtgs of Pb, Mn or Zn, the
octoates of Co, Zn or Cu, the naphthenates of Mn and Co or the corresponding linoleates,
resinates or tallates, and mixtures thereof.
Examples of metal chelates are the aluminum, titanium, or zirconium

20 chelates of acetylacetone, ethyl acetylacetate, salicylaldehyde, salicylaldoxime, o-
hydroxyacetophenone, or ethyl trifluoroacetylacetate, and the alkoxides of these metals,
and mixtures thereof.

Examples of organotin compounds are dibutyltin oxide, dibutyltin dilaurate
or dibutyltin dioctoate, and mixtures thereof.

25 Examples of amines are, in particular, tertiary amines, for example
tributylamine, triethanolamine, N-methyldiethanolamine, N-dimethylethanolamine, N-
ethylmorpholine, N-methylmorpholine or diazabicyclooctane (triethylenediamine) and salts
thereof, and mixtures thereof. Further examples are quaternary ammonium salts, for
example trimethylbenzylammonium chloride. Amino-containing resins are simultaneously

30 a binder and a curing catalyst. Examples thereof are amino-containing acrylate

copolymers.
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15 specifically listed above in section b. The additional UV absorbers may
be, for exanple, another tris-aryl-1,3,5-triazine, a

2- hydr oxyphensds7®H benzotri azol e, a 2- hydroxybenzophenoneCT/@soexe@r of an
unsubstituted benzoic acid, an acrylate, an oxam de (oxanilide), or any

conbi nati on of theTabeweng Eﬁtzﬁ?ﬁh@éﬂéﬁndlﬁﬂoe@ﬂhdspmﬁi&fo%&a&ﬁ}ﬂ@r ber is a
2- hydr oxyphenyl - 2H benzotr| azole and the weight ratio of benzotriazole to

tri azi nefrphephgaphiviedi ne is from about 4:1 to 1:4. Mre preferably, t he
wei ght ratio of bepgzotri e to tri.azine m about 2:1
to 372 "%0' achi eve TharPHAH g PmRRRR 4 o BBy dbl ik or est 1o
add st egdrgishtyorRd] mgr@@hsarfhasadaemaﬁaéseao@émm almgbﬁleaetcoﬁl%uﬁds the

above- mentioned section b(vi). The invention therefore also relates to a
coafi ng ewtpopgtetgienibillynnsatnrataidianids,rwhioh a2& appbicdtionces cureé by enténior nor e

tr'a'ne m di ne the i and, optionally, di tj onal
L bsar baradiagBi 4 1sanverd igla s whmiRed Bngoluel Rttty RSt v
type.  TRenaLEFbakd géneranglesa%nealpnstohﬁu%pé@era@dcen oﬁaagrg&st%s ghout 0.01

to 5% by weight DbBased on the weight of the so bin preferably about
0.02 to @B’@ﬂd;ed/ualt@mbov@mempaed pmtdlceuranﬁllmann’fsﬁmyﬁop&cm Dﬁh)ldhgtrlh] nder ed

amne is 6 30 t | pi.perazi none cont ai ni at /1 e group of

the for oeais i 1 Feitions Yol 5) éﬁ@ Bs P abith soBoaPoried fhrh by is, for
|erreﬂ¥9fcgg%@radﬁfﬂfn08ﬁ¥r£bl 8bdt F 68tias, trm(/ls? statli¥Q¥ ¥ard A56Be @S

rret oxy) or acyl More pre era e stab izer 1s a

2,2, 6, 6-dngployal \Imh pi pethbuti additidaal Wthg\hestabuhmlm incladingtstdrzaly hmderegr oup of

the formula: NNJ 10 in which J is, for exanple, hydrogen, hydroxyl, alkyl
(such as™B¢hyl), al koxy (such as nethoxy) or acyl. Exanples of

tetraal kyl pi peri difﬁ@@&r&gg&@%&ﬁiaﬁ%ﬁ%t% o B06htlo b bEABBIAAL! Q9 W LN

t he pr esent tri sary - rrazi ne co oun ar e gl ven | St at es
Pat ent Nesiredsiiditrat88 For ekaddple &ﬁﬁetalé}w@ﬂﬂ plddtic, dr 2emit fRgterdalb 1 PhObsxe

5, 004 770, 5,006,577, 5, 064, 883, 112, 890, ,124. 378, 5,106, 891

5. 594 apsef ea’lrgv Biedgs tqwatsmrfaﬁra%@g Pirigpahilsse df thy onspe OMPEISERIE n £ or

al l PUr B¢, oASwilidh {hgllé)\%elsi%er 1§)151%'Hrent!eh ahd tkﬂeaﬁﬂp'ef: l'égiélr Yot pigmented, the

novel coating composition can be used for either the upper or the lower layer or for both
layers, but preferably for the upper layer. |
The novel coating compositions can be applied to the substrates by any
20 conventional methods available to those or ordinary skill in the art, for example by
brushing, spraying, pouring, dipping, or electrophoresis; see also Ullmann’s Encyclopedia
of Industrial Chemistry, Sth Edition, Vol. A18, pp. 491-500, which is incorporated herein
by reference.
Depending on the binder system, the coatings can be cured at room
25 temperature or may require heating. The coatings are preferably cured at a temperature of
from about 50°C to 150°C, and in the case of powder coatings, even at higher
temperatures.
The coatings obtained in accordance with the invention generally have
excellent resistance to the damaging effects of light, oxygen, and heat. In particular, the
30 presently claimed coatings provide good light stability and weathering resistance.
In particular, the coating can be part of a paint, which has been stabilized

against the damaging effects of light, oxygen, and heat by adding a content of the
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expedient to enploy the follow ng tetraal kyl pi peridine derivatives, as well
as their N-al kyl, 20 N-acyl, N hydroxyl and N al koxy anal ogs (where not

al ready iwabustsd in the following list): PCT/US01/32209
bis(2,2,6, 6-tetranethyl pi perid-4-yl) succinate,

bis(2,2,6, 6-tet t hyl pi. perid-4-yl sehacat.e, . .

bi s(1,2, fpg{pgy%%ﬁzﬁ/rﬁ&l% (g]ér- i(§)’ Lfl_c%ﬁrjh% Bg'tﬁd{lge,ntlon. The paint can be a

di (1, 2, 2, ferBeREMnBABCOM WhiBR CofpAses ) film@rming binder and an organic pigment or

butyl -(3,5-di-tert-butyl -4-hydroxybenzyl ) mal onate, bis(1l-0octyloxy-2, 2,6, 6-
t et r anet Wykpingeoigdnid pyghetebactdls pigaent 022 it theteofinEhdydipti @ dlde Ye y1 )
but ane-1, 2, 3, 4-._ tetracarboxyl ate,. tetra(l,.2, 2,6, 6- entfamet hl}g Pi geri d-4-yl)
but ane- f, ’II}-DD,OalIIPBt\Vrl‘% (;Meégé),nmer 1n adhesion to a metal or plastic subsirate; a

2,2,5, 4- g)?%rfx@}g&f bhkbcoht BaRisTn28n&ki G the pronier SHdSPhitR bompridel-2tiReRBInGRS ane,

and 8-ac

dodecyl - biRleBard araa@@aric pignéhttoe dyarmatilyrgapc pejden |adeetaliie-figient] are.
Commercially 30 avail abl e exanpl es of these and_ other tetraal kyl pi pieridine
dor | vat | PSS DRTEAL angm%weﬂetrtila%@mdhsm@ro thgbase %@5@}&21 158 COPRIISEE 2and

(G ba Spitiniihingbiel and bl anti oot O sStEib EhbredRORAER
119 and 9diht (vBichds Spkai fiptyatEheitambis)e orfith] YAPHRB{InieBRAGOEMINV 3529,

UV- 3853, UV-500 and UV-516 (Cytec Industries Inc.). In addition, as is well
knoWh t o 2a¢{esEetinishepalicaliopsskill in the art, to be suitable for coating
conpositions, the . | . ?;Hﬁﬁ | ' £ urt :

conponent s i ncl udi ﬁg,gt‘%?“ﬁ% [ m%{)lggelt%%,g t(g%)?l\c/becﬁ%rs?a t %t?gi#%ﬁllrgsaf&gg}lg%l?ased

pl asti ci agpslyniiadpalinst dimage bhliglal 6:0iges addjenticat, wiiyh cgnpades nyising véitioher

| evel i ng agents, or, conbinations thereof. Exanples of possible conponents
are t hosEoHBECPMPEsitipn Oup PHENFE Giagies ol RypiEednes pf thedaypatipon and tfbauss p&y, 5Sth

Edition, ao} -4 1, -\ L.m: 3 [ I: S, 4 . por at ed
her ei n b;nYy?‘Jg{;ees'r%‘é%g 89191%6&@%6%%3?@4%%}%{%90@? g%llﬁlélg?%doﬁﬁ@gﬁ%ﬂﬁgn fé%t%g{ugét S are,
f oris5exanpb@positidngas enbilRkts dpaten@onpd by 1Rt deggena ahdror Beudt ai ni ng resins
and/ or phosphi nes. Exanples of organonetall|ic conpounds are netal

car boxyl at es, espedharpatingspositiopheangomrise pp orgapke sobyent ppsolygnt oy cu, or

metal c hﬁ!iﬁﬁfesin vﬁﬁ&?ﬁfegﬁﬁ&’erti{:&?@olef Tﬁé‘&{aﬁ'ﬁé %rrrTlé‘bsitiad-\jl odif otfibrwif be an
organonetal I 1 ¢ conpounds Ssuch asS organoti n-conmpounds, or exanpl e, and
M xt ur es adieoub e5168dn ok epeption. The veticlk cavslbeOky b atitirasforghic séleaitands of

Pb, M or Zn, the
water. The coating composition maybe a high-solids paint or can be solvent-free (e.g. a
20 powder coating material).

The pigments can be inorganic, organic or metallic pigments. The novel
coating compositions preferably contain no pigments and are used as a clearcoat.

Likewise preferred is the use of the coating composition as a topcoat for
applications in the automobile industry, especially as a pigmented or unpigmented topcoat

25 of the paint finish. Its use for underlying coats, however, is also possible.

The triazines and pyrimidines of the invention may be applied topically by
polishing a surface with a composition comprising the triazines or pyrimidines and an inert
carrier such as solvent, petroleum jelly, silicone oil in water emulsions, or automotive paint
wax, e.g. Carnauba wax. These topical treatment compositions may be used to stabilize

30 coating films, fabrics, leather, vinyl and other plastics and wood.

Preference is also given to the use of the novel triazines and pyrimidines

compounds in photographic materials as stabilizer against damage by light, especially by
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octoates of Co, Zn or Cu, the naphthenates of Mh and Co or the
corresponding linoleates, resinates or tallates, and m xtures thereof.
Exanpl es vob ometsa¢ chel ates are the alum num titanium orPeT/USameen 20
chel ates of acetyl acetone, ethyl acetylacetate, salicyl al dehyde,

salicyl x| me,. o- hydroxyacetophenone, or ethyl trifluoroacetyl acetate,
and thew&giar- dbke mrentinad erﬁﬁ%ﬂ@? relafigditog Riqipgraphip sieseial cERRRHNE Sno f

or ganot i Wads, i L 0:_0X] di butyltin dilaurate or

di but yl to?n ?Tg[gt oat g?%gﬁglﬁ&r?nﬂés{dﬁféé;m%%t?@éf. 25 Exanpl es of amnes are, in

et byl di et hanal ams ner N o not iyl o hanol ant o - et hyl narpholine
met hyl di et hanol am ne, i me : :

N- et hy PEEHS Pf b kinds.aF er aBmiples thsy cen e eplavst g eobeaiang Aelpr eavarsshl t s

oo, PR RASERTe bOSE ABlaial ShlnHea Vs PolBt A G 2 PR ™

resins d#ile, shdodhtamertialsy TBOy arelpref@deiblypidédgin€dt falif,Fof plictbseakitivExalop! es

t her eof are,am'hr]o-cont aining acrylate copolyners. -81 WO 02/36579

PCT/ ulsomi&%gv lqir'éoremsemr%fsal wtr@ti@@a wehagh @F@‘}@)P%U‘Qisphosphl ne, | for .

exanpl e tripheny n | 0 i t.jo al so be

radi ati on-curabl e fglgtgl?’ %dgre’etggﬁg‘gesl ??%ﬁgﬂ%gﬁl%tﬁng glcgmgglgéw lthh(gﬁ?{icqger i ncl udes

nononer kBsd@ber®)| dspediElly osOnpiel BESdiSpersibleah Ripdus Lo Tof etdmplélRg@t ur at ed
bonds, which after application are cured by actinic radiation, i.e.

cover t Bnidioryphenythesaaifiazoikesd Seticgh, Wl BelanENosvdiSgRH 7 of B3, M1 492 ERS6s y st em

is UV-curabl i enerally contai.ns a photojnitiator. as well. . .

Cor r o panins 9Ly BERREPerohat R RUES BrieReSlalts, sl R gmiieseron

U | mannitgatolieks | Bpadicdnekt ik ddvhiita@dous %&_ﬁ’fpﬁ)%’rtﬂese%ﬂﬂx#%ﬂ—ﬂg%lvé@w A18,
pages 451-453, which is incorporated herein by 10 reference. In

radi at i 8bsogarabl e pbetogrighiconaiedaltin daysrs ather than bseseanprisingths nowel @Wso be
enpl oyelevvi th or without additional UV |ight stabilizers, including
sterica %?ﬂ?ﬁr?ider ed amnes. The coating conpositions according to the
ingention can be apphrti@laf, @ i3 PYssitle shdcBsrAUPBEstAIRR phoRer i RLRrhR et al
wood, plastic, or ceramc materials. They are 15 preferaggly used as

t opcoat similar ththob¢ désstiberhindd.Sabatomto¥e.|4e%18,486. t he t opcoat conprises two

The invention therefore additionally relates to a photographic material

comprising, on support, a blue-sensitive, a green-sensitive, and/or a red-sensitive silver-
halide emulsion layer and, if desired, a protective layer, with a layer comprising a UV

20 absorber being arranged above the uppermost silver-halide emulsion layer, whérein the UV
absorber is one or more triazines or pyrimidines of the invention.

Preference is additionally given to photographic materials which have a
layer comprising a compound of the formula (II) - (V) above the uppermost silver-halide
emulsion layer and/or between the green- and red-sensitive silver-halide emulsion layers.

25 Furthermore, it may be advantageous for all or some of the layers which can
comprise a UV absorber to have a UV absorber mixture and/or a further UV absorber
which is dispersible in aqueous gelatin, but a compound of the formula (II) - (V) must be
present at least in one layer.

The novel material preferably has gelatin interlayers between the silver-

30 halide emulsion layers.
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| ayers, of which the |Iower |ayer is pignmented and the upper |ayer is not

pi gnented, the novel coating conposition can be used for either the upper
or the | ovepn2/b@yer or for both |ayers, but preferably forPCTsowgper | ayer.
The novel coating conpositions can be applied to the substrates by any 20
convent i-onal et NOdSeRYdich A0biTert @ dBRRFaphic AARHIRMY Wl the bilver At v | OF
exanpl e by brushing, spraying, pouring, dclppl ng, or electrophoresis; see
al so U | nienblus-sémsitywed, greedisansitife, bndlostedisahsibhelaly et is yilveértchl dade bramnide Vol .
Al8, pp. 491-500, which is_ incorporated herein by reference. Depending on
the bi ndépmgyisingf leaptdmat vorpfsilvershigidsur ed at room 25 tenperature or may

require heati ng. T?%%g@r?gg&s Hifie Porrﬁl‘hf'ar(glﬁ L %leﬁgh Ne RBed ﬁ{%%&%'aﬂée%ﬁr{l gher

from about 50C to I'n"the case er coatings, even at

t enper at ket Caobé HEsrpokited, ARde bntogether dathGke Ydlbtcdupker bnd,a@Nbided
general ly have excellent resistance to the damaging effects of |ight,

oxygen, awthaiadditives ipfarthe ealpmphotegiephicmalsriaksdit dissobiing theforparidsgs provi de
good |ight_.stability,and.weatheri r.esi I.n particular, . th oat i ng
2an be parPrgrnd i iERE P GARE el s AtRFreg 8 BEHEE Fhisniefiali hg
effects ththhlef fHah 160X 9 T9picalnkahpids o Yuckhdlvedtsare G Bidks 6 pHtlgica81l, WO

02/ 36579 PCT/ US01/ 32209 conpound of the formulas (Il1) - (V), according to

t he i nvephpsphoriTheidpeiirin acidbenroigacig oy piiaits acidprmikdemtdegirahicrdspri ses a

filmform ng binde d an .organic pignent,or dye, an dnorganic. pignment, a
metdl 1 c pigment, SFOSTR SGE Supley e ibe sampdsiigh of hginggition ' ©
conposi t ieQim¥Bs 6MsueR BBRps@fdsafiRiheMRdditives 38¢IES Qo @sttinABitals, DIR Bb@siérs C
substrate; a 5 pignmented basecoat that is in adhesion to the prinmer and

whi ch connd fusther higlitistabilizsrsrisneh asdi Vi dbsorbere, rhwgnols gehosphesigEhcompouiyds, an

I nor gani ¢c_pi gne a nmetal ljc pignment r m xture thereof: and a clear
coat t haoraraoalis Bee bt gied: mbly Sagighe s henmpn ut pitise”
filmforgings bh nldatrushige 8P¥HrRg photograpliic ATRGIAS caR be FRAY, foQ@@ar;ﬂ;liﬂBﬁﬁltEé ly
preferred use is a paint which is a clear topcoat for autonobile original
equliSpe npublatidecERi2e 05 TR2YP and ERrA/0520938 dndi is thealpistateratcited thereihe i nvent i on

furth | at t f tabilizi t.
pol yer s agai nst. GIREAR BYOF AGhTe G5y ORsa T IR AP AR TENAF e

g} Xit Rg ‘_’Vilglélgg{e:f‘ig ncogﬂghi'teg ﬁthﬁgfﬁgggﬁg%lﬁﬁal%ﬁﬁli&'ﬁoﬁg le8pdcidIRZdrB&hoRde PYri mi di nes
applications, this polyolefin or polyolefin copolymer film having improved light stability:
and pesticide resistance, comprises one or more triazines or pyrimidines of the invention

20 and a metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and
magnesium, and hydroxides of zinc, aluminum and calcium, into the polyolefin or
polyolefin copolymer. A further subject of the invention is a greenhousé, characterized in
that it is covered by a polyolefin or polyolefin copolymer film having improved light
stability and pesticide resistance and stabilized with one or more triazines or pyrimidines

25 of the invention and a metal oxide or hydroxide selected from oxides of zinc, aluminum,
calcium and magnesium, and hydroxides of zinc, aluminum and calcium; and a process for
stabilizing a polyolefin or polyolefin copolymer greenhouse film against detrimental effects
of pesticides and light, oxygen and/or heat, which process comprises incorporating one or
more triazines or pyrimidines of the invention and a metal oxide or hydroxide selected

30 from oxides of zinc, aluminum, calcium and magnesium, and hydroxides of zinc,

aluminum and calcium, into said greenhouse film.
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m xtures conprising the one or nore triazines or pyrimdines of the
invention in coating 15 conpositions as stabilizers agai nst damage by
i ght, owa@emn3jssand/ or heat. The coating conpositions can POVPKIER2@N
organi ¢ solvent or solvent mxture in which the binder is soluble. The

coating conposition,can otherw se he sol u rs{on.
The vehicle can al g%’% fa&ugntgy gﬂ‘&éﬁ élg%fé’mpoglt@ i rgedgtﬂ%%h
coating GGYRASE e ag@ﬂbﬁﬁl@l Bie%ascﬂlchﬁﬁbﬂé%rﬂlnpdle Cadd foeninglavrInt thefeg@nd €. 9.
a 20 powder coating material). q‘g gnents can be i norgani c, organic or

met al | i ¢ Ipthgraase wherEitkee mnmsmamams ocfomp@ﬁnlmuthmsfr@neﬁe?r cenﬂtgml@léw &hat no

i gnments are used as cl earc ew se d th f th
Coat i ng_ o TroRS daisetos BE gt B CoRE el fEhidhdferas © 1
i ndyst ryde%&@%?bﬁéﬂté&l&ﬁolﬁthg'fﬂlﬁegﬁﬁﬂa Bfm HAPHE GEBAEH 1ﬂ aRc@dctioRsueh af e pai nt
finish use for underlying coats, however, is also possible. The

triazi ne$heahdaqhyrre|dmediwré'sandtorttlhm"tranmm dJrectrmy " bemap peiosigntedpi bathl y by
pol i shi n%a surfac% gtlh a co osition conprising the triazines or
pyri mi di ectigng, ofn bjasially” OE‘S? er such as solvent, petroleumjelly,

silicone oil in way@e pElHhShddtion al%‘glﬁﬁgfe'fﬁ?s}fé@i PplichBons, € 9. Carnauba

wax. These topical treatnent conpositions nay be uséd to stabilize 30
coating fil s, fabfhesriadireatahdpyrimidipés citde rmsla (Bl) agV) exc smitabladardthe

Preferenc is als iven to heueof t he. noyv triazines and rlmdlnes
ToundEne IR STARALORal BRMESOES, Gtdisted S SRS EonRBE LBy | | ght

espeC| al L:}Yarﬁzle 311§316Wi?e10 0P D %/Mé l&?gafgﬁ?@%es H}ﬁé Qgi'él,ly E8gubdavention

therefore also relates’to a ot ographi ¢ materi al rrprlsmg one or nore
t ri azi nesomthinmgy fitver diaremlodf dlhands:vlémmm of Bheh ﬁberpmm:dais amdhe dammplt o t he
i nvention can be used for hot osensitiv mat eri.al s, of all nds.  For

exanpl e, ©§ Hﬁ‘}seé'ﬁﬁr%éu‘@r?ﬁl% &% limsh, juts, and hepand 2150 8’150958\?@?%% ibag aB‘glper
di rect - pp ch gu%dgalhass Efelal texGR ﬂﬁer%ﬁﬁiﬁi@reﬁh&@of%@k@ﬁ ’g?éﬂrfakl\ﬁé ahd! m
col or rev rrm an al s.

ot her materi ey are preferably used, iInter
alilg, f opy@ﬂmﬁiim:_smﬁpdumdeofzmb @resenteihegrtiah andilohsuitabjerfos e photeehensal

o Pl AT BOSLLLYES, U ATEl TR, (L1, noYel campounds can be
. USSP, 4 A A Aol o
benzophergsckinxanictidos, of cyaiVaadigtied ehichgabses Yratgstheaboesmghiderietr i | es,
or textile materials (UV cutting) and the heightened sun protection that textile materials
20 finished with the novel compounds of the invention offer to the human skin.
To this end, one or a number of different compounds of the formula (II) -
(V) are applied to the textile fiber material by one of the customary dyeing methods,
advantageously in a quantity of 0.01 to 5% by weight, preferably 0.1 to 3% by weight and,
in particular, from 0.25 to 2% by weight, based on the weight of the fiber material.
25 The triazine and pyrimidine compounds can be applied to the fiber material
in various ways and fixed on the fiber, especially in the form of aqueous dispersions or
printing pastes.
The textile fiber materials finished with the novel compounds of the formula
(1) - (V) possess improved protection against photochemical breakdown of the fiber and
30 yellowing phenomena and, in the case of dyed fibre material, are of enhanced (hot) light
fastness. Particular emphasis should be drawn to the greatly improved photoprotective

effect of the treated textile fiber material and, in particular, the good protective effect with
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thiazolines. In this context it is advantageous to enploy these further,

oi |l -di ssolved W absorbers in the photographic material in |ayers other

t han t hoseo owsgsre si ng the novel UV absorbers. 15 I n partPCDU&#1/32249 i S
possi bl e successful | y to stabilize photographic materials simlar to those

d bed U. S, Pat . .rhe | t
ang{ : oﬁafFl?Rr%C? 9 %‘f’g 21“’8 @%Eﬁ%g&&ﬁﬁ? @aHJ}?sg?ci éj%%?%tt @%L%Xto%gibgﬂpport a
bl ue- senshikyg, ﬁrﬁg%aﬁfh f6 rﬁ%bélltx\{@zm@&dﬁﬁfmﬁlﬂe%@%eﬁagdf\tﬁe fiveiedir haial | de

enul si on Tayer an desired, a protective a layer conpri si ng
a W 20 abktvber uﬂoﬁmamgl ihbmfaragmhtlabnmeasteﬂeumppmatmatfac;oﬂ (B@F).hal i de enul si on

| ayer, wherein the absorber |s one, ar re triazin 0 {0 di nes of
the invention. Pr ef@%%é’rP@c aP‘iOBFf’aﬂq%?egD% @8“%8? %%Eﬁ%t erials
whi ch havg @oh a’?\%ﬁ% éx'oﬂﬁteﬁ kB Eh Héﬂﬁaée@'h ofectdd skirr. (V) above

t he uppernost si enul si on layer and/or ween the green- and
red- sens |A¢c¢ed1ﬁglb/ym Surhpxbterdaoxefaatcﬁ iio#lsd ayeasure Bstﬂémtdnetmhieh untreatey fiber

dvant f f the. l wh [ UV
Absor bor TRy Tory TEOH S e N ENEROUY OF P STTUSRS oPEEH wh er
|s dispeng hﬁéa%l«% f l?%ﬁ@*dﬁoxﬂei‘ﬁet det mHHénoﬁlcﬁ‘?Hé)Q}ﬁ o@EuéH‘ﬁc{o%?}é#;ﬁle(% X has

must be presen In one a er € nov materi a era

gel ati n imdteridlayesxpldimddpérexhmplesin We)94/(281(515@t irde Seon(Cssinan. ¢}&y1er4$) 1284 WO
02/36579 PCT/US01/ 32209 Preference is given to photographic materials in
whi Eh t hd33i(1R3D and cppybe pariedautnglogewsi¥ thersfe.  green- sensitive, and/ or

Ghof otiver cnl or o el e MUV B BRER A Lordf D08 i ERRE, 22 &7

used in amarzdamefmﬂatbcuﬁlrhh@c(bmmﬂeﬂsem, can be incorporated, alone or
together with the color coupler and, if used, further addltlves into the

col or phot ogr aphi ¢ Thetiayeniive U, aboshsss ateadsorsyiialle ap BRATERIOtesHY & ARRATE |

ot G5 Y50 gy SRS B S0 Dol

phtrl i ¢ pagiachtionidamRRANE ¢ sl dhe tahdifid 6r pairfidideanapoandef thediventioh ahd y
aci ds; al kyl am des; or phenols. 10 Preferred color couplers for use in the

conposi t icopmetisally ecapiabihearters or aweh#isss of such conpounds: furt her
addi tives such as Cﬂ) ovgﬁcsosme{}phgﬂa{)c?sﬁt%n (%H%lﬁéjﬂ‘&lﬂq{ Pto 15% by weight,

preferably from 0.5 to 10% by weight, based on the overall weight of the composition, of at

least one triazine or pyrimidine UV absorber of the invention and a cosmetically acceptable
20 auxiliary.
The cosmetic composition can be prepared by physically mixing the novel
UV absorber with the auxiliary by means of customary methods, for example by simply
stirring together the two materials.
The cosmetic preparation according to the invention can be formulated as a
25 water-in-oil or oil-in-water emulsion, as an oil-in-oil alcohol lotion, as a vesicular
dispersion of an ionic or nonionic amphiphilic lipid, as a gel, solid stick, or as an aerosol
formulation.
As a water-in-oil or oil-in-water emulsion, the cosmetically acceptable
auxiliary preferably contains from 5 to 50% of an oily phase, from 5 to 20% of an
30 emulsifier, and from 30 to 90% water. The oil phase can comprise any oil which is suitable

for cosmetic formulations, e.g., one or more hydrocarbon oils, a wax, a natural oil, a
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and further light stabilizers, such as UV absorbers, phenols, phosphorus

(I'11) conmpounds, organonetallic conplexes, hydroqui nones and hydroqui none
et hers; amaomeise preci se details on the structure of varpPonEs@Regraphi c
materials, can be found, for exanple, in the 15 publications EP—A—0531258

and EP- ALSAAS3R o306 ba g o SRR HEP! BRIEREAT o BRAL/WEBELAD, 2l S0

relatestoa prac | 1"zat1 on n-or yol efin

copol erE[sof)tde‘EolI mopglenéd glykdluhetyléaeplyatdlyoesol, a&pmﬁ)wdll y or eenhouse
applications, this _polyolefin or polyolefin copolymer film having inproved

light stability aRer {jessGasmgtc f@m%taﬁ&ét IS@@ﬁqsblﬁé‘égsw enversionally i azi nes

o Pye gl 3gRa ghublifer QXS 81030 A BUIFLTL, SKIAGAY foxi de sel ected

f r om oxi zinc, al Ut num calciu nesi um - an r oxi des of

zing, al usivatires2ne., péllyeihdRylaiedtedtets o Hpatogeh@éd Gaser oilpet ¥ diliebhgvitopol ymer. A
further subject of the invention is a greenhouse, characterized in that it
i s cover emulsifics sy %ﬁé!ll-ﬁoilﬁ p@kyob@nw@n@ﬂl wdc%smowbtedf@twwé\spam alnpr oved
light stabjlit ) i nor e
tr P g not Bty eRRIRTRY o nd R IR R RGP B P

sel ect eda(fldqmaﬁ)eﬂﬁﬁﬁaﬁgd glym}deal um num cal cium and rragne5| um and
hydr oxi des of zinc, alum num and cal cium and a process for stabilizing a

pol yol efin or pol yﬁh@msmeé@p?@mwi@tw@ae@im@gmnse furtheg spmpeonaits; fqrment al

ffect t d d/ heat
cotfr | ses TR0 Ren sPb R HF el Pfle sciPlsrated %R
I nvent i ofucARE xanth&L MoishitedBteRfio ¥EENSER aS BlyBE&OE Preteratioss, a@asesOindi NC,
al umi num cal ci um and magnesi um and hydroxi des of zinc, al um num and

cal ci umcdlemantssai d greenhouse film -85 WD 02/ 36579 PCT/ uso1/ 32209 To form
afilm a quantity.of t is force afilm
die, such as a fl a hef ’il(rvr?i %S@eglrcqgn%lﬁ%bﬁsr’r? t?)]?/!/ﬁ ?? gor%dd’lr%tegta t?nél ng a
filmtheggd 5%zmst tHeHah @ ipATR VBRI EREVIRIB A8 dahftirhé ptev@ding Rorfrdliabia fil m

t herefrom IS conterrpl ated that "the filnms maybe unorl ented, or may be

subf ect ednniog af therskant i onal oper at| on to inpart a 5 degree of orientation
onthefilm Such fJIm i.rection as in the
"machi ne direction %‘HH?IHP@/‘H@ h%@f‘/‘é?%tggm ﬁ&ct?’l%wmgf‘a‘ﬁ gg ori ent ed
in both oQhffGldrORstinRhdedlodei1Bhiitg 0PiHeQBERT tﬂ@ﬁre@érﬁ%ﬁbﬂVﬁﬂt' on is also

suitabl e for sheet applications. e triazines and pyrimdines of the
f or mul a ganjynctiog Withghegeneralabd defaded déseriptidnsphore dhreeraomllessiraviidé further on of

undyed, 191¥d%gs’tan% ngpor t égrdesgr{t?r?vren 101'%erl al's conprising for
20
EXAMPLES
Examples and reaction schemes for producing specific examples of novel

triazines of the invention in accordance with the invention are provided below. While the
following examples illustrate preparations with one or more triazines of the invention

25 compounds, one of ordinary skill will understand that these reactions may also be carried
out with any of a variety of other phenyl compounds having hydrocarbyl groups ortho to
each other where, when necessary, reactive substituents on such other phenyl compounds
having hydrocarbyl groups ortho to each other are protected in accordance with procedures
and reagents well known and understood by those of ordinary skill in the art.

30
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exanple, silk, |leather, wool, polyam de, or polyurethanes and especially
cellul ose- containing fiber materials of all kinds. Exanples of such fiber
mat er i al svao®3dshe natural cellul ose fibers, such as cottpar/uséwem9 | ut e,
and henp and al so viscose staple fiber and regenerated cellul ose.
Preferreq?5r.5|LeSEHBgn et erjal.s are,th

G- droxpn

PDOUTTU C PT ESCE a a AT € U
phot ochemididbyarsitialhloriggtih el obefee @¥lvknicont ai ning fibers in bl end
fabrics, for exanple blends of cotton wth polyester fibers or polyam de
fibers. A further preferred area of application relates to the blocking or
reduction of the Wradiation which passes through the above-nentioned
textile materials (UV cutting) and the hei ghtened sun protection that
textsle materials 20 finished with the 5 of the invention
offer to the human skin. To this end, gt di fferent
conpounds of the formula (Il1) - (V) ar ppl i ed to tﬁgytextile fiber
materi al by on&lof the customary dyei ng Jmet hods, advantageously in a
gquantity of Onfinto 5% lypemei ght, pref \@' 0+ 1 .,tox3%oy weight and, in
particular, f 0. 25 t Qondila DY Welght wilght of the fiber

mat eri al . Zgr#ﬁ% t?iaziﬁ@wewﬁ'pyriﬂﬂgine conpouﬂja cah b& applied to the
fiber material in various ways and fixgg on the~1ber, especially in the
fnglof aqueous dispersions or printing pastes. ThemtgeXxtile fiber
materials finished with the novel compounds of the formula (I1) - (V)
possess i nproved protection agai nst phg&g&p m cal breakdown of the fiber
and 30 yell ow ng phenonena and, in thegas¢ of dyed fibre material, are of
enhanced (hot) light fastness. Particul ar egphasis should be drawn to the
greatly inproved photoprotective effect of the treated textile fiber
material and, in particullar, the good protective‘effect with -86 WO

02/ 36579 PCT/ US01/ 32209 spect to short-wave W-)B rays. This is
mani f ested by the fact t the textile fiber pterial finished with the
novdél triazine or pyring 'Qe gpnmpounds of the ipyeptigp have, relative to

untreated fabric, a gre i pcreased ‘sun_prote ()on flact or (SPF). The sun
protection factor 1 'Nﬁ%@\t he quotie tthe 1@- of W 5 radiation
whi ch damages prot d ski Lpat which ges uhpfbiact ed skin

Accordingly, a sun protection factor is also a neasure of the extent to
which untreated fiber materials and fiber materials treated with novel

conmpounds of the formulas (Il1) - (V) are perneable to UV radiation. The
determ nation of the sun protection factor of textile fiber

20 In a 3 neck round bottom flask equipped with a mechanical stirrer, a

refluxing condenser, a nitrogen inlet, and a thermocouple, was added 55.3g cyanuric
chloride and 750 ml chlorobenzene. The reaction flask was then cooled in an ice-bath to
about 0°C and then 120.0 g of AlCl, was slowly added with stirring. After about 5
minutes, 6.0 g of concentrated hydrochloric acid was added. The reaction mixture was

25 stirred for about 30 minutes at 0 °C, further cooled to about -5°C and 60.5 g of o-xylene
was then added over a period of about 35-40 minutes. The reaction mixture was stirred at
0°C for about 1 hour and then stirred at room temperature for 6 hours. Resorcinol (36.3g)
was then added to the reaction mixture and the resulting mixture allowed to stir for about
12 hours. The reaction mixture was then heated to about 85-90°C for 3 hours. HPLC

30 analysis at this stage indicated completion of the reaction. The reaction mixture was then
cooled to about 50°C, and quenched with dilute HCI solution. The chlorobenze solvent

was removed by azeotropic distillation. The precipitated material was separated by
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materials is explained, for exanple, in WO94/04515, or in J. Soc. Cosnet.
Chem 40, 127 10 133 (1989) and can be carried out anal ogously thereto. Yet
anot her we@owsesthe UV absorbers according to the inventi oPCTASIIB220%e
stabilization of intra-ocul ar and contact | enses. The inventive uw

absor ber ﬁltgltl%n (1)1|e§] wi ﬂ’[a %’tﬁ %Hlt‘lg(%ﬁdggl él ?%39‘8% 1a e ze%oﬁ WEhdis

prepar at 1 ons. toa cosnetic
15 prepan@idlpbf th@ P21, 401N dtx h@@&)’# 84s, 41'- ingethylgh&dy1)PY,B lsnﬂrtdmﬂe albapEpatig of
t he invention and cosneticaP |y acceptable carriers or auxiliaries. The
novel cosmel pmovymddlsiisanagy. contains from 0.1 to 15% by wei ght, preferably
from0.5 to 10% by wei ght, based on the overall weight of the conposition,
of at |east one triazine or pyrimdine U/ absorber of the invention and a
cosnet i CekAnpld e FRb@RAEon HD-EBUKYdrbRf-¥-octhilex ypREMEL, 6 (T.01HRa §ﬂh%!pﬁ&1ﬂﬁ_ n,3be
prepared by physically mxing the novel =~ UV absorber with the auxiliary by
means of irmgmeomary met hods, for exanple by sinply stirring together the
two materials. The cosnetic preparation according to the invention can be
fornmulated as a 25 water-in-oil or oil-in-water enulsion, as an oil-in-oil
al cohol lotion, as al vesicular dispersion of an iornfic or nonionic
anphi philic Iipid,', gel, solid stick, or as an ol formulation. As
a wat er-in-oil or i n-wat er emrul sion, the cos | 'y acceptabl e

liary preferab ontains from5 to 50% of an y phase, from5 to 20%
of Qn 30 emul sifier land from30 t Wbmater The il phase can conprise
any oil which is siTyb PH one or nore
hydr ocar bon~Qits ; |
silicone oil, grred nono- or
pol yol s are ) ol , propyl ene Kenge,il,ycol ,
gl ycerol, and sorbitol For these cosnetic fornulations, it is p055|ble to
use any conventionally enpl oyed enul sifier, e.g., one or nore ethoxyl ated
esters of naturally occurring 5 derivatives, i.e., polyethoxylated esters
of hydrogenated castor oil; or a silicone oil enulsifier such as silicone
pol yol; an unnodified or ethoxylated fatty acid soap; an ethoxylated fatty
al cohol ; an unnodi filed or ethoxyl ated sorbitan esteq; et hoxyl ated fatty

Ctﬂnl
OH
15 To a reaction flask equipped with a mechanical stirrer, a refluxing

condenser, nitrogen inlet, and a thermocouple was added 90 gm of 2-(2,4-dihydroxphenyl)-
4,6-(3,4- dimethylphenyl)-1,3,5-triazine (as made in Example 1), 124.4g of potassium
carbonate, 59.4g of iodooctane, 2g Alliquat-336, and 750 ml of methyl isobuty! ketone
(MIBK). The reaction mixture was heated to reflux for 7 hrs. HPLC data showed the

20 formation of a new product and disappearance of the 2—(2,4-t1ihydroxphenyl)-4,6—(3,4-
dimethylphenyl)-1,3,5-triazine. The reaction mixture was cooled to room temperature,

diluted with methylene chloride, filtered, and the filtrate concentrated under reduced

-90 -



acid; or an ethoxylated glyceride. The cosnetic formulation can al so
conprise further conponents, for 10 exanple enollients, enulsion

stabi | i zav@p2/3ds7h noi st eners, tanni ng accel erators, thi ckpapUsSIl/Ba®h as
xant han, noisture retention agents such as glycerol, preservatives,

fragr anc?ﬁessﬁ@drh&eblﬂﬁﬁgﬁemdumesra@éésive@ asABihyfent @ﬁraﬁhetwmed i@ v@a&éram e for
good protecti on of human skin agai nst the damagi ng effect of sunlight

whi | e at dribé esxdrmnctemneteprt@glvddrlg ghoof ¢redé¢ ptodect. 15 t anni ng of the skin. The

nventi on now, be illystrate the follo exa The exanpl e

:atr\e nolt |H\é\n€ﬁ%§1§d’f¥v®°b&(h$ et &yl facgtﬁae ?668%" dﬂﬁ@r%raggeéﬁt)oli%ﬁw%n”p >
t d I

conj unc ;ré&?‘qé%th& ngeq%ﬂ{ et ?Iﬁﬁﬁ]e pr% e th"f @P%&%&He exanpl es

provi de her rstanding o nve t| on MPLES
Exalpl es oetiytbxyphertyi-d/6-Sehéimshylphenyl)otlB Sihgziagansliing pexangpd &S. of novel

triazines of the invention in accordance with the invention are provided
bel ow. Wile the follow ng exanples illustrate preparations wth one or
nore tri géhltﬂgf% 3of§;é]la
under st a S y S
vari ety ébnodyaeiripéidonde maniiehlogshbenastienglveydr ocar byl groups ortho to each

ot her where, when necessary reactive substituents on such ot her phenyl
corrpounds havi ng Hy#? 86k 8lass srundpetiom: fiask equippedwish panechpicyrstitebeed i n

of 197 ai niePylgtoRiaREr i S dhy (EARRY Rt WA MESHRRICE, o | 01
Synt hesi Shlexfldaar(dzm -1l drdithivrpbeizihg (ODOBY. 3AKC], 08Bl Wap desnyslowlyddbed fol azi ne -

fromcyanuric chloride in chlorobenzene sol vent 5 O ct NON o-xyfene NO- +
NN , cOohelflagk atyopm temperature. After few muinutes, the reaction mixture was cooled in an

ice-bath, and 6.5g of HCI was added to the reaction mixture. The reaction mixture was
allowed to warm to room temperature, stirred for 2 hours, 54.7g of o-xylene added over a 3

15 hour period, and the reaction mixture stirred overnight at room temperature. The reaction
mixture was heated to about 63 °C, and 34g of resorcinol was added in four equal parts in
10 minute intervals. The mixture was heated at 75-80°C for 3 hours. The reaction mixture
was then cooled to room temperature and quenched with water. The o-dichlorobenzene
was distilled off as an azeotrope. The precipitated solid was filtered off, washed with

20 water, and dried to give 96 gm of crude -(2,4-dihydroxyphenyl)-4,6-(3,4-dimethylphenyl)-

1,3,5-triazine.
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CV' 0 chbtnben=be maj or 10 mnor resorcinol 80-8 C OO 15 )ei-60H
.+. NONOH ONOOH 20 In a 3 neck round bottom flask equi pped with a
mechani cavosr/sasrer, a refluxing condenser, a nitrogen i nPer/USarit2e

t her nocoupl e, was added 55.3g cyanuric chloride and 750 m chl orobenzene.
The reaction flask , [ Lce-bath tq bout .0C and then
120.0 g GFEARE FRATAY =S HSENGRI R Ve 2008 ES i nut es,
6.0 g of concentrated hydrochloric acid was added. The reaction m xture was
25 stirred for about 30 mnutes at 0 C, further cooled to ahout -5 C and
60.5 g of o-xylene was then added over a period of about 35 m nut es.
The reaction myxture was stirred at OC for about 1 hour en stirred
at roomtenperjature for 6 hours. Resorcinol (36.3g) was “q@ added to the
reagtion m xt and the resulting mxture allowed to stir for about 12

hours. The NeacyhNon nixt %s then heated to about 85-90.8Jor 3 hours.
HPLC 30 a ,at this D nd%@i_qd conpl etion of thy ttion. The
reacti oncpt X d tencdbpdDERC, and i

HC solution. The chl orobenze solvent was renoved
distillation. The precipitated material was separ
PCT/ US01/ 32209 filtration, washed with water, apd>¢ d to give 96 g of

t he product analyzed to consist mainly of the major

2- (2, 4-di hydroxphenyl ) -4, 6- (3, 4- di et hyl phenyl )-1, 3, 5-triazine along wth
a Small amount of its igonmer. 5 Exanple 2: Preparation of

2- (2- hydr oxy- 4-oci yl oxyphkenyl - 4, 6- (3, 4-di net hyl phenyl )| ,3 5, triazine. QO

.
ool o

mnor minor

1

(9]

To a 3-neck round bottom glass reaction flask equipped with reflux

20 condenser, a stirrer, and a nitrogen inlet was added 3.69g of cyanuric chloride and 50 ml o-
dichlorobenzene (ODCB). AICI,; (8.0 g) was then added to the reaction mixture at room
temperature. The mixture was cooled to about 5°C using an ice bath and 0.5g of
concentrated HC1 was added and the reaction mixture stirred at room temperature for 3-4
hours. The reaction mixture was cooled to about 5-10°C, 4.0g of o-xylene was added with

25 stirring, and the reaction mixture allowed to stir at room temperature for about 20 hours.
The reaction mixture was then quenched by adding water, and the o-dichlorobenzene was
removed by azeotropic distillation. The resulting solid material was filtered and was dried
overnight to give about 5.5g of a crude product. The major product was confirmed by
HPLC analysis to be 2-chloro-4,6-bis(3,4-dimethylphenyl)- 1‘,3,5-triazine.

30
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NY OH CeH17t NQH K2CO3 MUM OH GCsHt7 Q NQ OH C H171 NQ )V~OU MK O&CSHI 1
15 To a reaction flask equi pped with a nechanical stirrer, a refluxing
condensemnwon/sesopen i nl et, and a thernocoupl e was added 9BCTS@IF32209

2-(2, 4- d|hydroxphenyl) 4,6-(3, 4- dlnethylphenyl) 1,3,5-triazine (as nmade
i n Exanpge. 1)y s134..40 ) [ o Gia8e, 29

Al |1 quat* eaction
m xture m@%ﬂ&@ﬁﬂﬁ&hﬂbhﬂ@%h&&té@ﬂh@ DPé’sénce"cu?la(Eaﬁb’vlta shovved the 20 formation
of a new product and di sappearance of the 2-(2,4-di hydroxphenyl)-4,6-(3, 4-
di met hyl phenyl ) - 178 ageaqtiondlaskequimpes widne rafbws oendensen avitigres 8¢ 8d to room
terrperature diluted with nethylene chloride, filtered, and the filtrate
concentra]ttré)gelhnder reduced -90 WD 02/36579 PCT/US01/ 32209 pressure. The
resglting residue was di ssolved in nmethylene chloride, washed with water,
dried, and conceptrated to give 111 gm of crude profduct. The crude product
was refluxed w LR i i cooling to room
tenmperature, W gm of pure

2-(2- hydr oxy- 4 % |) 1,3, 5-tri azi ne,

¢ with acetone, and dried to g|
L tyl oxyphenyl 4, 6- (3, 4-di met hyI

(3, 4-di net hyl pety;) - 1, trlcgéh c.HLom cyanurl

o-di chl orobenhol vmril -a-—?gs&fkg gl ass rou @ flask equi pped
vvigjga 9 \ i , a 10K4€05 | uxi noneayde i trogen inlet
and”a 6 ded 50g cyanuric i .

o- di chl Of#C13 (108. 49q) H,00,H he
flask at roomtenperature. After few mnutes, the reactlon m xture was
cooled in an ice-bath, and 6.5g of HO was added to the reaction m xture.

The react on m re to warmt ture tirred for
2 hours,! ﬁw‘?@ ‘ﬁeﬂg Qg0 Zﬁﬁé‘d&gegr%g?heﬁylghéblﬁ@u{nd nﬁglaﬁe%l})dlg & reaction
m xture ghiint eds %§€fa§élg&tcaﬁ50ﬂ5&0mltgeﬁgi?ﬁﬁﬁwoﬁlde-rﬁfd SEARTFhéQbhe BI18WEd By Was

heated to about C, 4g of resorcinol was added in four equal parts

i n1510 ni.huoode eqio€ethyl shlofdaeetatiex {The eeawaen hmetuWatthé'lshGMd fooeflGx,laodr s The
react i on, gy xfupe (uas, then gopl od Lo room fenperaturs and guenched with
a new product with almost complete conversion of the starting material. The heating was
discontinued, the reaction mixture was cooled to room temperature, and filtered to provide

aresidue. The residue was treated with water and then extracted with methylene chloride.

20 The filtrate and the methylene chloride extract were combined and concentrated to give

about 1.0 g of a product identified to be 2-[2-hydroxy-4-ethoxycarbonylmethoxyphenyl]-
4,6-bis-[3,4-dimethylphenyl]-1,3,5-triazine.

25 triazine with iodobutane in the presence of a base:

NON OH Cail NON OH
OH &y
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was distilled off as an azeotrope. The precipitated solid was filtered off,
washed with 20 water, and dried to give 96 gm of crude

- (2, 4- di wadpwsesphenyl ) - 4, 6- (3, 4-di net hyl phenyl ) - 1, 3, 5-t r PERURE/32201 WO

02/ 36579 PCT/ US01/ 32209 Exanple 4: Preparation of 2-chloro-4, 6-bis(3

4-di met hyl phen 1')-1 3 5-triazine. C1 O 5 NN+ OOAICI3 NON C N d
conc. HO, oDCB O CP 2Ksagtion Hagl s E5vith 4 Ry PTRIRE GIS IR A P EEp R
3-neck r FERGH] QUi _ e _12Dscondenser,
a sti rre?f1 an Oééitdgélintlr%l (Z[flz {fﬁ?@iﬂ%{@gﬁéﬁ%ﬁggg@% cygﬂ}ﬁﬂe%y}éh’%?i de and 50

m o- di oidzirenBsnzpatass(dERponadd, 015 (BARqEY 396 intl RO Mnladewde felldwel byeRtt | on
m xture at room_ tenperature. The m xture was cooled to about 5' C using an

i ce bat hM9MRIeQ of godoputapenthgeagiaymixtyre s theiksatedria refhx. padheldghrel{uxt ur e
(i ered i . 4. T ' ' led
Lo Shout 1 SR, APREARS of fe rdschion e e BRI AROTLI HER piiR1cE0! ©

react i onwithxlnog caliptese coriversidn ¢f thé stattiy thaefsll dhe heatiny waddisdonZidudyur s.
The reaction m xture was then guenched by adding water, and the

o- di chl ofshiliszeassionayxtureyyas el togpawtteperatuag. sThq teagtiomrmixiyre Wassul t i ng
solid mager.ial . | ] ter . [ v Lah LVEe & 5,59 of
2 cr ude. Sk bttSard QB ARG MR AU RS BNEL S he Bl EhIoPOg ey D
2- chl or owds Graftied(WittwaichREriay) fldesdyibentiatcdl tdolivd D@ g a pséuct identified to be

10 4-butyl ether derivative of 2-(2,4-dihydroxyphenyl)-4,6-bis(3,4-dimethylphenyl)-1,3,5-

triazine.

Example 7: Reaction of 2-(2.4-dihvdroxyphenyl

triazine with benzenesulfonyl chloride in the presence of a base,

15

PESO,Cl NN oH

To a reaction flask equipped with a reflux condenser, a stirrer, and a
nitrogen inlet was added 3.97 g of 2-(2,4-dihydroxyphenyl)-4,6-bis(3,4-dimethylphenyl)-
25 1,3,5-triazine, 4.14 g potassium carbonate, and 30 ml of methyl isobutyl ketone (MIBK)
followed by 1.8 g of benzenesulfonyl chloride. The reaction mixture was then heated to
reflux, and held at reflux for 10 hours. HPLC analysis of the reaction mixture showed the
formation of a new product with almost complete conversion of the starting material. The
heating was discontinued, and the reaction mixture was cooled to room temperature. The
30 feaction mixture was then diluted with methylene chloride, filtered, and the filtrate
concentrated under reduced pressure. The resulting residue was treated with a mixture of

1:1 methylene chloride:hexane and the resulting precipitated material collected by filtration
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-92 WD 02/ 36579 PCT/ US01/ 32209 Exanple 5: Reaction of

2- (2, 4-di hydr oxyphenyl -4, 6-bis(3,4-dinethyl phenyl-1.3.5- triazine with

et hyl chivop oas@asrate in the presence of a base. To a reactP(‘m'U‘SMaako%qui pped
with a refl ux condenser a stirrer, and a nitrogen 5 0 O.

Cl CHzZCO2C2 N Le dded 2.0
g of 2 ( FUTHEEEGB Wﬁne&ul?orﬁfes%@vaﬂm i 151 eyt bﬁt@i@nﬂgazi ne,
3.5 g pohassd g@rﬁadhgg,g@te .1 g potassiumiodide, and 20 m acetone

fol |l oned by .1 nmdle eq. of et hyl chloroacetate. The reaction m xture
was then heat ed to refl ux, and held at reflux for 6 hours. HPLC analysis

of the r actlo m , , rodut wgth al nost
conpl et e=eEREFSI-b QXYRAS L-D15(): ethyviphensyl -1.3

di sgonti Hié%ﬁ'xe MI Eﬁz%%élﬂf% eﬁlbﬁ WA 5ogded of Qlu"rf?% gt aiMpsy and
filtered To provi a resiadue. e residue was tr WI water and then
ext r act egolatiom ofrthbhgﬂ( 2Aadliydroxypdienyl R0.6I0ig 3f4-ﬂi&n&ﬁhﬂpm1 it h& Srarbdind ene

chl oride extract were conbined and concentrated to give about 1.0 g of a
product identified to be 2-[2-hydroxy-4-ethoxycarbonyl net hoxyphenyl] -

4, 6-bi s-[ 3, 4-di net hyl phenyl ]-1,3,5-triazine. Exanple|6: Reaction of

2- (2, 4-di hydr oxyphenXl L, 6- bi s(3; 4-di net hyl nhen L, 3. riazine with

i odobutane in the presence of a base: 0 NON OH C4H9l OH 30 )Or L~1CH
K2C03 +Hy -93 WO 02/ 36579 PCT/ USO0%#82209 To a reacti™on flask equi pped with
a n8flux condenser, g ,i,rrer andas@ai t rogen inlet added 1.0 g of
2-(2,4-di hydroxypheny f& s(3—4—d+-met hyl phenyl ) @ ,5- triazine, 3.5 ¢
pot assi um car bonat ! cbf Ali d’EP&fI 1888 and etaone followed by 1.1

resorcinol J step 2

15

@

NON H: st¢p3
)g/ku“\é\ PhSO,CI :@’/‘\ /K@
20

0SO,Ph

To a reaction flask equipped with a reflux condenser, a stirrer, and a
nitrogen inlet wad edded 3.7 g of cyanuric chloride, 50 mL of o-dichlorobenzene, and 8.0 g
of aluminum chloride. The reaction mixture was cooled to 5°C in an ice-bath, and 0.5 g of
25 concentrated HC1 was slowly added. The ice-bath was then removed, the mixture was
stirred at room temperature for 3 hours, 4 g of o-xylene was added to the reaction mixture
over a period of 10 min. at room temperature, and the reaction mixture was stirred at room
temperature for about 16 hours. Resorcinol (2.4 g) was then added to the reaction mixture
and the reaction mixture was heated to 85-90°C and held at this temperature for 2 hours.
30 The reaction mixture was then cooled to room temperature and 3.9 g of benzene sulfonyl
chloride slowly added. The reaction mixture was heated again to 85-90°C for 5 hours, and

then allowed to sit at room temperature for about 12 hours. The reaction mixture was then
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nol e eq. of iodobutane. The reaction m xture was then heated to reflux, and
held at relfux 5 for 6 hours. HPLC analysis of the reaction m xture showed
t he fornmaw®omn3asf9 a new product wth al nost conpl et e convRe€BUSH/2R09t he
starting material. The heating was discontinued, and the reaction m xture
was cool I ith hh ' ] id.puted with

wat er an %ih@gﬁ%&%ﬂ?ﬁﬁ%&eﬁﬁ%ne C 1?%?%}{1]%@6%&? %?’ ﬁ%%zcn%)g?ﬁfjori de extract
was was lretceanitiatedwaier redabeldedessared HRINC emdlysid @tthe cesglueah@w8d thabfheangporoduct
identified to be 10 4-but et her derivatjve of

|
2- (2, 4- AFedsE By sleatisal fo ﬂl?éé’f-'lkﬁn@(ﬂ@? silignate dsyyaiivemysnared aboye in Examplgd.

Exanpl e i f - . . . . .

o~ di hyar S5 RO PR vEiesmiermedisies repel pylyied s aove] pethod fo gk fhis

berszeneslis§ oNydmsdinds.i de in the presence of a base. 15 Q 0 PbS@2C N

)eN ---& N OBl K2CO3 20 MRK OH OSOQZPh To a reaction flask equi pped with

a reflux condenser, a stirrer, and a nitrogen inlet was added 3.97 g of

2 (2. % S osyRaeneh by 4.6 Bl fhe eauL 2B A n i

by 1.8 @isindenktaesyl dneyde @mth@picdénce biie bagact i on m xture was then heat ed

to reflex, and held at reflux for 10 hours. HPLC analysis of the reaction

m xture showed the formation of a new product with al nost conplete

caognversion of the stlarting material. The heating waps discontinued, and the

reaction m xture oled to roomtenperature. T reaction m xture

was then diluted net hyl ene chloride, filtered d the filtrate

concentrat ed under Peduced pressure. The resulting rgsidue was treated with

a mxture of 1:1 ene chl oripeschexane and t i,Ng precipitated

material coll ected ' ati on—=94-\0D 02/ 36579 2209 and dried
5 at e der Ky@gsi ve t i zed by NMR and

hpl e 8: MBact i on oLcyphen,

dy -1 3, 5-

To a reaction flask equipped with a reflux condenser, a stirrer, and a
nitrogen inlet was added 3.97 g of 2-(2,4-dihydroxyphenyl)-4,6-bis(3,4-dimethylphenyl)-
1,3,5-triazine, 4.14 g potéssium carbonate, and 30 ml of methyl isobutyl ketone (MIBK)

20 followed by 1.4 g of benzoyl chioride. The reaction mixture was then heated to reflux, and
held at reflux for 10 hours. HPLC analysis of the reaction mixture showed the formation of
a new product and unreacted starting material. An additional 0.5 g of benzoyl chloride was
added to the reaction mixture and the reaction mixture refluxed for an additional 10 hours.
The heating was discontinued, and the reaction mixture was cooled to room temperature.

25 The reaction mixture was then diluted with methylene chloride, filtered, and the filtrate
concentrated under reduced pressure. The resulting residue was further purified by column
chromatography over silicia gel using a 75:25 methylene chloride:hexane mixture as the
eluant. About 2.0 g of a product characterized to be the 4-benzoate derivative was
recovered.

30
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5 triazine, wth benzenesul fonyl chloride in the presence of alum num
chloride without isolation of the 2-(2.4-dihydroxyphen, ly)-4 6-bis

3. 4-di mrewgbpbeasnyl )-1 3,5-triazine step 1 10 NON VH, Al CPGT/UBIGN22@ N Cl
CO HQODCB NCI  ~ O 15 nsoreitol step 2 00 t & step3 NOH O PhSQzCQl O
20 O SOZEh i , a
stirrer, =af

g 10 e QXVDNG L el
of o-di CHla‘%ﬁﬁ%ﬁ?%&ol;ﬂﬂo@d&n@heﬁE %teamumlﬁhh eﬁroflee thB@utﬁ@&lEﬁérPS‘f m xture
was cool e I'n an 1ce-ba an concentrate was
sl ow y e (2. Fhi & phy WA - digmmabh l el . BiSxitian
roomterrperature for 3 hours 4 g of o- xyI ene was added to the reaction
m xture over a period of 10 mn. at roomtenperature, and the reaction
m xXture was stirred at room tenperature for about 16 hours. Resorci nol
(2.4 g) was then added to the reaction m xture andAhe reaction m xture
was heated to 85-90C and held at this tenperature ‘ hours. 30 The
reaction m xture was then cool ed #p:roomtenperaturg~and 3.9 g of benzene
sul fonyl chloride ,émty added.,,The reaction mxtuge was heated again to
85-90C for 5 hours, then a 8 tosit at ro enperature for about
12 hours. The react Xt ur e WasH@ERBGR - 05 P PCT/ US01/ 32209
guenched with water, extract ed with nethyl ene oride, and the organic
extract concentrated under reduced pressure. LC anal ysis of the residue
shdled that the major product was identical to thei4-benzene sul fonat e

derivative prepared above in Exanple 7. This aqpgR9t,process, wherein
intermedi ates are not isolated is a novel nethod to|meke this 5 class of
conpounds. Exanple 9: Reaction of

2- (2. 4-di hydr oxypheny|l ) - 4. 6- bi s(3, 4-di net hyl phenyl ) -1, 3, 5-

N N H step 3
O
N ) PRCOCI
OCOPh

15

20
To a reaction flask equipped with a reflux condenser, a stirrer, and a

nitrogen inlet was added 3.7 g of cyanuric chloride, 50 mL of o-dichlorobenzene (ODCB),
and 8.0 g of aluminum chloride. The reaction mixture was cooled to 5°C in an ice-bath,
and 0.5 g of concentrated HCI was slowly added. The ice-bath was then removed, the

25 mixture was stirred at room temperature for 3 hours, and 4 g of o-xylene was then added
over a period of 10 min. at room temperature. The reaction mixture was stirred at room
temperature for about 6 hours, 2.4 g of resorcinol was added to the reaction mixture, and
the reaction mixture was heated to 85-90°C and held at this temperature for 2 hours. The
reaction mixture was cooled to room temperature, 3.1 g of benzoyl chloride was added, the

30 reaction mixture was heated again to 85-90°C for 5 hours, and allowed to sit at room
temperature for about 12 hours. The reaction mixture was then quenched with water,

extracted with methylene chloride, and the organic extract concentrated under reduced
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triazine with benzoyl chloride in the presence of a base. 10 0 PhCOCJ NN
OH)eNs OH K2Q0 I[BK OH O MOM 15 To a reaction flask equi pped with a
reflux covolensesry a stirrer, and a nitrogen inlet was adeReniuS01®22@ of

2- (2, 4-di hydr oxyphenyl ) -4, 6- bi s(3, 4- dinethylphenyl) 1,3,5-triazine, 4.14 g

D SR it S B o e R £5 1o

reflux, beﬁﬁbatet&téﬂ 0%9 ® @ff-éhﬁifdl“()??p};egyllj QL. ﬁls(ﬁh&létﬁﬁw&rﬁ) o8 stiRzi8aghison

m xt ure showed formation o a’ hew product and unreacted starting

mat er i alone fnt pxdcbsts; \mhﬁiblnﬁnﬁngechatebmmyisokatﬂdas a ke velasethad thedakeathistodass

reaction _m xture and the reaction mxture refluxed for an additional 10

hours. OfR@MAMdSng was di scontinued, and the reaction nixture was cool ed

toyoomtenperature. 25 The reaction mxture was then diluted with

methyl ene chloride, filtered, and the f||trate concentrated under reduced
o ]r 4 F -

chronatography over. silicia gel 5 nethylene chIorrde hexane

tEig Kith 2strbugyl-5-olgromeshyd-4+6-dime ) g ofabase.; pe t he
4-benzoat e derivative was recovered 30 - 96 WO 02/36579 PCT/ US01/ 32209
Exanpl e 10: Reaction of 2-(2,4-di hydroxyphenyl -4 6-bis 3,4-dinethyl phenyl)
1,3,5- triazine with beénzoly chloride in the presence of alum num chloride

wi t hout isolation of - 2,4-dih dy roxyphenyl)-4,6-bis
Sledinethylphenyl)- -triazine. 50 Cl step | NON ASH, AIC3, NON Cr
" ¢ cow 1 ODCB OH
NN OH
O * ¢
N
OH
15
K,CO;3
MIBK
20

N OH
OCH;

25

To a reaction flask equipped with a reflux condenser, a stirrer, and a
nitrogen inlet was added 3.97 g of 2-(2,4-dihydroxyphenyl)-4,6-bis(3,4-dimethylphenyl)-
1,3,5-triazine, 4.14 g potassium carbonate, 0.25 g Aliquat 336, and 30 ml of methyl

30 isobutyl ketone (MIBK) followed by 2.1 g of 2-t-butyl-5-chloromethyl-4-6-dimethylphenol.
The reaction mixture was then heated to reflux, and held at reflux for 10 hours. HPLC

analysis of the reaction mixture showed the formation of a new product. Heating was
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BNC 10r=ldt step 2 O 15 NON H step 3 NN OH N PhCOCi OCOPh OH 20 To a
reaction flask equi pped with a reflux condenser, a stirrer, and a nitrogen
inl et wasvadused78. 7 g of cyanuric chloride, 50 nL of o-di paT/Os@BRA®ENE
(OCDCB), and 8.0 g of alum numchloride. The reaction mxture was cooled to
5'Cin an_ice-bath, and 0.5 g of concentrated HC was slo added. The

i ce- bat h dkeentinesd, ?@T@@é?ﬁcut)%g“&@rerﬂ"?& Wieﬁyagogmit?m%a%fe- rﬂ%ﬁeﬁg}ﬁﬁer ature

for 3 hoyg; %mr@%s Hi1GreQwifly ﬁ‘lXtJh?f%ﬁe WeBrid e RdASHy th%\fﬁgatgtcgﬁéénﬁqteﬁfunglgr m n.

at room tenperature. Ne react i on mxture was Stirre room tenperature
f or aboutredudedpressurd. Zhe resﬁltmgsém@umhs puaHieddgedhinm thremaegtdphgrover Xt ur e,
and the reactlon m xt ure was ated to 85-90C and held at this tenperature

for 2 hogHila gelasingagmixtyg oﬁ17§<t26metboél§nec%q>r&f heyangaihe elgBt athfre, 3.1 g of

ben &eﬁl[ r A re.was heated again to
éOC fo?éogte%ﬁ}rm&% dré\ggd'i?6 (ﬁﬁl%{ﬂty?@ l‘g) eﬁperat ure for about 12
hour S. be@t}ﬂ?}&ﬂy Jﬁﬁthﬁxypwnww@bislfaam -dimeshepdenyii-1 |3, agiagine, waxtharadt@tbedi t h
nmet hyl ene or | organi ¢ extract concentrated under reduced -97
WO 02/ 36%14: @mw'd‘il)v@@mbnaqgrsé@@mérodmm anal ysis of the residue showed a
m xture of products including the 4- benzoate ester of
2- (2, 4-di hydr oxyphenyl ) -4, 6- bi s(3, 4-di net hyl phenyl )-1, 3,5-triazine. This
one pot process, wherei RERFEORMENCE ©F THETRIAZINBPLAGHT i s a novel method

to yjppke this class of congpypasiZERFReMNE N ENTEON | on of

2- (2. 4-di hydr oj Xphenyl )-4,6-bi s(3,4-di nethyl phenyl)-1 3 5 triazine with
2-t-butyl -5-chl oronet hyl - 4- 6-di net hvl phenol in the presence of a base. 10 O
OH NX' &Bkhmple 12. Performance of 2-(2-hydroxy-4-octyoxylphenyl)-4,6-bis(3.4-dimethylphenyl-

1.3,5-triazine (Compound A) in Polycarbonate Plaques.

15 Compound A at a loading level of 0.35%, 0.2%, or 0.1% by weight and
0.05% phosphite (Ultranox 641, comfnercially available from General Electric Specialty
Chemicals of) Morgantown, WV was dry blended into a Lexan101-1111 polycarbonate
pellets (containing 0.5% phosphite) or Lexan 100 virgin polycarbonate flakes (both
commercially available from General Electric Specialty Chemicals of Morgantown, WV).

20 The blended material was melt mixed in a Brabender PL-2000 torque rheometer
(commercially available from Pasedena Hydraulics of The City of Industry, CA) equipped
with a single mixing screw extruder, 5-zone, single pass at 50-60 rpm with the temperature
of zones 1-5 at 246°C, 260°C, 265°C, 295°C, and 300°C, respectively. The extrudate was
cooled dried and pellitized. The pellets were injection molded into sample plaques (2

25 inches x 2.5 inches x 125 mils) using an Arburg Allrounder 320-210-750 injection molding
machine (commercially available from Arbury GmbH & Co. of Lossburg, Germany) with
the nozzle at 295°C, nozzle side at 300°C, middle at 285°C, feed at 275°C, and mold at
105°C. Control plaques, without Compound A, were prepared in an identical manner.

Plaques were tested for hydrolytic stability by measuring the melt flow

30 index of the polycarbobate plaques as g per 10 minutes, using a CSI Melt Flow Indexer 2

(commercially available from Custom Scientific Instruments, a Division of Atlas Electric

Devices Co. of Cedar Knolls, NJ) following ASTM D1238 method B, before and after

-99 -



OH 15 K2C03 ML13K 20 0 )eN & OH OCH2 25 To a reaction flask equi pped
with a reflux condenser, a stirrer, and a nitrogen inlet was added 3.97 g
of 2-(2, avadohgdroxyphenyl) -4, 6-bi s(3, 4-di net hyl phenyl ) - 1PGT/Bstwiza®i ne,
4.14 g potassium carbonate, 0.25 g Aliquat 336, and 30 m of nethyl 30

| sobutyl ket one BK) .followed by 2.1 .

2-t - but yPe1Bg EW%&%@&K@WD%@WF Fsﬁl‘\’%ngg‘?mplelsh"(‘éf’rf3 E5Reed e Wkt ure was then
heat ed t , ne . : 1 IS t he
reacti on%%p%%%}{rﬁeé ag ﬁ%\?\ee%ﬁteﬂrel% érlﬁéth}l% ﬁ&g?le%@lr?re}\?ve%?{)e u%&el{le%e%gﬂo\}\%gk- 98 WO
02/ 36579 (deamhdsSAlly 3240Dle fomAREItScimeific Sapplytthe, ofBaitfietd) N¥) xThe auteesvec ool ed
to roomterrperat_urg. .JThe reaction m'g(;pgre was diluted wt gﬁéﬁ]yl ene

chl or i de%a$ Presairigad Ylh water #4120 Gfer QmEenP3apls dlagiessxropedig pressure.
The sr esul b ' laf:1 : t 4 CI @
gol Susi nerer bR ehl i3 Ut ULEFE) @ SOER HE PR CE AR DUEF SIBLN 112
r ecover ebefpreadledstiring tHe2fl dwy dhidex yTHe eyl 6-od ihyadolytic- t3stingchire sovidet-in Table 1. :
but yl phenyl ] met hoxyphenyl j - 4, 6- bi s[ 3, 4-di net hyl phenyl ]-1, 3,5-tri azi ne, was
characterized on the basis of NVR and mass spectral product. PERFORVMANCE

CF THE T 1IN . " ENTI ON Exanpl e 12.

Per f or ma)rf;%@%c}f - %‘yﬂ?ﬂ‘@@@%‘ﬁ%‘?@%&%}ﬂ‘%ﬁ bi s( 3. 4-di net hyl phenyl -
1.3,5-tr)iazine ( ound A) inj|Polycarbonat.e_Pl agues. npound A af a
| oadi ng [Level of %ging% 0 2% Gr 0 1% hvrﬂ&ﬂfﬁﬂwﬁ%"(%}&ﬁb}cﬁ%hmphim
(Uiprangx 641, commercial ly avail abl egbrom Genergl El ectrig.ppecialty
Chem cal H@-M%M—WMLS—W—&—%M—

pol ycarb%lg\oungq“@gga%(l’gﬁﬁﬁgi ning 0.5%phosphiteg) or LexagglOO0 virgih

pol ycarlonate flakes (both commercially availablle from General Electfic
Speci al tlyr Chénplosbbite)f Mor gant pwn, W/). 20 The bllended material was mplt
m xed i a Brabender PL- 2000 terque rheoneter (gommercrally avallable from

Pasedend “RMCAul i cs of The Gty of Ind@skry. CA) lequi pped

15 The results in Table 1 show that the Compound A had no significant effect
on the stability of the polycarbonate plaques, as measured by the melt flow index. Control
plaques without compound A appeared to show a distinct increase in the melt flow index
after being subjected to high temperature and pressure.

Sample plaques were also subjected to xenon-arc accelerated weathering,

20 QUYV accelerated weathering, and oven aging at 130°C. Xenon-arc accelerated weathering
was carried out by exposing the sample plaques in a xenon-arc weatherometer as
determined by the ASTM G-26 Standard using Test Method B. QUV (UVB-313)
accelerated weathering was carried out on plaques according to the ASTM G-53 test
method with a QUV Accelerated Weather Tester device (commercially available from Q

25 Panel Laboratory Products of Cleveland, OH). Oven aging was carried out according to the
ASTM 794 test method. Color as measured by yellowing index (YI) and AE was measured
as a function of weathering time. Color was determined with a Macbeth Color Eye
Colorimeter under laboratory conditions with illuminate C, 2° observer, specular
component excluded, and UV component included.

30 Tables 2 to 4 show the effect of xenon-arc accelerated weathering, oven

aging, and QUV (UVB-313) accelerated weathering, respectively, as measured by Y1
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with a single mxing screw extruder, 5-zone, single pass at 50-60 rpmw th
the tenperature of zones 1-5 at 246'C, 260'C, 265'C, 295 C, and 300'C,
respecti wedy2/36bme extrudate was cool ed dried and pel litipedustie2qel | ets
were injection nolded into sanple plaques (2 25 inches x 2.5 inches x 125

mls) usi r -21 j.olect i hi ne
(comrer oS TotEkdpdeld BHARS SorRagt P Sy VB QiR R and B U7

t he nozzlentddl pdBRafbonMepldqResi Ughlab sBOW the effdceloh F¥TAAE 28kl AT fyerd tiate 275 C,
and nold at 105C. Control plaques, w thout Conpound A, were prepared in an

i dent i callesaadmétimed) agwely carborate plaguds nghudingdt 31 %ty ovei gltisfl Gamypaspd feasur i ng
thga melt flow ??oi n%lﬁ})fl()f th o§Ot| iarbo a{e 1%'% ues gs gq?er. 10 m nut es,
using a CSPPRISHEO #POHFAl Rekieay ae%’a&’fﬁse a1 WpepuRlsiet 5P e 4808 cust om

Scigntific Instruments, a Division of Atlas Electric Devices Co. of Cedar

Knol I's, Z% d BlIx %c@&lMe%ﬁ&V@%ﬁﬁggﬁf a%ﬁﬁ’a?b@ﬂbge Pridile staBiigfh 02/ 36579

nmper at'ure and preSsure. Sanpl es

Pt st mpRiAd R, BHREPGE 12 M 0T L Eper A ArErt amten

were exp } teffpefrarure—aft—pressSue—+—af—Arr—ARerH+Eaf—rr¢€ tric

Pressure| Steril Adéitivébdel NJ. 25X (conmmer cEgddsyregteurspbl e from PCl
ScientiffT—sSuppry rmc, Of fartirera, T 1NE autpcrave —wap pressurized
with watpr at 120C for 6 hoyrs. Janpl e |pl agde® exppsedd@b hi gh 5200

tegﬁerature and pressure wefe dried over a geslccant 11 an oyen 10f bgtween
4 aHd 8 h@ﬂ‘i"gou’H@;&Q-éS asuling ®fe f1dw intx. The rdsdts pf Hydrolytic

testing B8RV i le 1. Tabld 1: Hydrolytic Stabiljty, Effe¢t on
VoLt I opi R 0. St e ox (gli0 min) 10 Beflre After

Conmpound] @ofite135% | cading 6}1 6.81 + 0.]1 % phesphijte) xgontrol 62898 15 The
resul ts mmTabte—t—show that—the—Compound—Athadno—srgnifrcant—effect- on
the stability of the polycarbonate plaques, as neasured by the nelt flow

i ndex. Cyapled: O%h%ﬁ? aM 370t a perfvmma& PIREAR BHhiliZdSWRI Contl dulnidg
It flow i nde aft

[ nggeaseEH@cg(;}pyﬁe X er being subjected to high tenperature
and prespure: Sanp[; pragues were—atso—subjected—toxenonmarc—acceterat ed
weat herilng, 20 Additivwccel er atjed weat heri ng, Eaposuow@ouesyi ng at 130' C.
Xenon- ar|C_accel erat ed weat herji ng _was qarried oul [py exposing tne sanpl e
pl aques [n a xenon-arc weat hdr omefer ag 400 540 800
Compound A (0.35% 12.6 11.2 153 20.7
loading + 0.05% phosphite)
20 Control 8.4 21.9 30.8 37.6

Table 4: QUV (UVB-313) Accelerated Weathering of a Polycarbonate Plaque
Stabilized with Compound A, Effect on YI.

Additive Exposure (hours)
25 0 20 40 60 80 100 120
Compound A (0.35% 87 | 10.1 | 115 13.4 149 | 16.5 | 183

loading + 0.05% phosphite)

Control 7 13.5 | 179 21.9 24.8 | 283 | 29.8

30
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determ ned by the ASTM G 26 Standard using Test Method B. QUV (UVB- 313)
accel erated weathering was carried out on plagues according to the ASTM
G 53 testwonmsdsod with a QUV Accel erated Weat her Test er dr@T/we01/32209
(com*rer cially available from Q 25 Panel Laboratory Products of Cd evel and,

: O/e was c.arr| a r din 1A t nmeth
ool or act Jﬁ] 3¢90 7y of A Feldkshap plasie Sbiied i omBound
functi on ﬁE‘h‘I"hXLA WFM Icol or was determined with a Macheth Cal ar Eye
Col ori net er under | abor at ory conditigngawed h illumnate C, 2 observey,
specul ar —eerperent—eretuaetraht—ti—coporent—t-hRel-tded—so—Fables~2—40 4
show t he| ef fect Addigenon-arc jaccel erated wedxpesirathougd)en agi ng, and|QUV
( UVB- 313)—atTeterated—eatirer Ty rgspect T very, oy measurep—oy——+)0 WO
02/ 36579 PCT/ USOl/ 32209 val ues,0f or] pdlycqdr bobt § pllaGues| citt aji isAg|0. 35%
by wei g of ound _A—and fjor _ corntrol_ pqlycar bgnate plagues. [Tabre|5

show th @Pmﬁ@ifl QB5%DE, and 3¥ (Y1 %t t|i 02 |l ed8-4v1 Qtlley DN
pol ycar OR&kS prl@ %}h%%i%ﬂi ng 0.33% by wgi ght of Conpoun‘d _3d to

a contradl car es thatl were cuhj ectad to oven agi
2: 1gfeno @&ﬁrdﬁ\ccel erated Weat hegigng [of 7@ Pql ycqar bgnatg 1Pl

w th Co

Compound A (0. 35% 6.4 13.2 15.8 17. AE V4ia¢h ng + 0.1 % phosphite) Contfol

3.1 20. 22829 Tabtr=—S—TOrem Ayt —at—t30—of——=Putycarbormate—Prafue
StabiliZed with Conpound A, |15 Effect on YExpéwd ¢houss) Exposure (hourg) O

400 540 [800 Conpound A (U.39% 1Z2.0]11L. 2 19. 3. 20. roadr g ¥ _U.J05%
phosphi tle) 20 Control 8.4 21.|]9 38.8(371® Tabl¥ 4: Q%QOWB- 2393)
Accel erctceompo at h£(6 gg%of a Rol 8.9ar )on&be 1] aqlue 16 21

15 loading + 0.05% phosphite)

Control 0.8 1.4 2 3.2 4.4
AYTI Values
Exposure (hours)

20 50 100 150 200 250
Compound A (0.35% 1.2 1.7 1.9 3.0 39
loading + 0.05% phosphite)

Control 1.5 2.6 3.7 59 8
25 The results in Tables 2-5 clearly shows that the polycarbonate plaques

stabilized with Compound A showed superior performance compared to the polycarbonate
plaque containing no stabilizer, as measured by YI, AYI, and AE, when subjected to xenon-
arc accelerated weéthering, QUV (UVB-313) accelerated weathering, or oven aging. An
increase in YI, AYT or AE indicates an unfavorable discoloration of the polycarbonate.

30
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Stabilized with Conpound A, Effect on Yl. Additive Exposure (hours) 25 0 20
40 60 80 100 120 Conpound A (0.35%8.7 10.1 11.5 13.4 14.9 16.5 18.3

| oadi ng WO Pphosphite) Control 7 13.5 17.9 21.9 24.8 PET/BS@%B289 30 -101
WO 02/ 36579 PCT/ US01/32209 Table 5: Oven Aging at 130C of a Polycarbonate

L, 2 B O S e St 15
10.2 10. 4 Mfauu KON OIAY SSAVIQINEEY 5 ...u. - 10 1

12.3 14.5 DE Values Exposure (hours) 50 100 150 200 250 Cbnpound A (0.35%

0.7 0.9 %] ¢ i 3.2 4.4
DYl Val ug D ' ' 0 . % 1.2
1.751.9 Bis(B, éﬁdﬁnethﬂﬁﬁeﬂW— 113, Sntﬁ@){nd)mlﬁqmvu__h&_AMﬂwQ (Ivlﬁ'di’ox@ 43 7598 25
The results in Tables 2-5 cl earl shoms t hat 't he oolycarbonate pl aques
stabiliz XY % ethyvlg il 3eS-Hiazimer (Mvrd 664 B sarbonate he

pol ycarb ate pl aquecont ai ni ngnostabl lizer, asrreasured by YI, Dyl, and
DE, whe Eéa'%]e—sect ed to xenon-

Polycarbonate sample plaques were prepared as described in Example 12

10 containing 0.35%, 0.2%, or 0.1% by weight of Compound A or UV-1164 (commercially
available from Cytec Industries of West Paterson, NJ). The sample plaques were tested for

hydrolytic stability and subjected to xenon-arc accelerated weathering, QUV accelerated
weathering, and oven aging at 130°C according to the procedures described in Example 12.

The results of hydrolytic testing are provided in Table 6.

15
Table 6: Hydrolytic Stability, Effect on Melt Flow Index.
Melt Flow Index (g/10 min)
Additive Before After
Compound A (0.35% loading 6.1 6.8
20 + 0.1% phosphite)
UV-1164 (0.35% loading + 6.8 9.8
0.1% phosphite)

The results in Table 6 show that Compound A had no significant effect on
25 the stability of the polycarbonate plaques. Plaques containing UV-1164 appeared to show
a significant increase in the melt flow index after.being subjected to high temperature and
pressure.
Tables 7 shows a comparison of the effect of oven aging on YI values in
polycarbonate plaques including 0.35% by weight of Compound A or UV-1164. Table 8
30 shows the effect of oven aging on YI, AE, and AYT values in polycarbonate plaques
including 0.35 and 0.1 by weight of Compound A or UV-1164.
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arc accel erated weat hering, QU (UVB-313) accel erated weat hering, or oven
aging. An increase in Yl, LYl or DE indicates an unfavorabl e discoloration
of the powgezsdsonate. 30 - 102 WO 02/36579 PCT/ US01/ 3220BCT/BERFE2RMANCE OF
THE TRI AZI NE LI GHT STABI LI ZERS OF THE | NVENTI ON COVPARED TO CONVENTI ONAL
TRI AZI NE ABI IZE ari son f, .t.nhe, Perf or mance, of
2-(2- hydrtﬂ ﬂ g A%fa@ EP %$§}36:iagb(§1n3 g‘ r??‘rbdhé‘fwlﬁ‘ﬁ%’“g 9 azi ne
(Conpoun roxy-4-

octyloxyphenyl) Ad@ﬁﬁQIS(Z 4-£|nethylnhenyl gmﬁmﬁﬁymb@%)ne (UV- 1164) n
Pol ycar b S¢S pPrtPrattes—ner-e—r-epa th—ers
described in Exarrpl e 12 10 cont@ ni ng 1@035% 2{0)02% o44®. 1% Bowei gt pf
Conmpound (A—or—ov=1—16 commeNcra ty T avar tabte—frpmrCytecimdustries pf
WestS Pater@mmound)A(Oﬁfék)sarrple pb.aques Were|tedBed| f o4 hydrd.§tijc 9
stability

an G enon-arc|accel efated weat hering, QW
accel er atéfé’ﬁegﬂ{g? g‘ﬁ‘é ven aging at 130C according tlo the|procedures

descri bed ixa The|r |ts yd tig i Ng provided in
Tabl e 6. P@m %EE%@%%F@W%& ¢ 18T |ﬁ%§)h ?g?t ﬁ/@? it 2821 oS e ¢
Fl ow | ndex.0594 pRosphitg) Additiye Befofe Aftef Conpaund A ((.35%)Ioadi g 6.1
6.8 20 F O I ophosphite) OV-1164 (0. 35% oading + 6.8 9.8 0. 1%
phosphite) The results in Table 6 show that Conpound A had no significant
ef fact on 25 the stability of the polycarbonate plaques. Plaques
containing UV-1 164 appeared to show a significant increase in the nelt
flow index after being subjected to high tenperature and pressure. Tables
7 shows a conparison of the effect of oven aging on Yl values in

pol ycar bonat e pl aques i ncl udi ng 0.35% by wei ght of Conpound A or UV-1164.
Table 8 30 shows the effect of oven aging on Yl, DE, and DYl values in

pol ycar bonat e pl aques
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I ncluding 0.35 and 0.1 by wei ght of Conpound A or
02/ 36579 PCT/ US01/ 32209 Table 7: Oven Aging at 130 C of a Pol ycarbonate

Pl aque Stvabot/sesed wi th Conmpound A or

UV- 1164.

-103 WO

UV- 1164, Effect on RCT/USMd2R09v e

Exposure (hours) 0 100 200 440 540 600 5 Conpound A (0.35%6.3 7.4 7.8 8.4
2700 18, %%@p% 9?;90%&%?@ % 4 \5\‘%9"'013, fh g%ﬂi /d:rJVgé%cg‘)z Ve
8: Oven LR e h petnd
or UV- 11(% and AYYI Vilueyal ues 5 Add| ti ve Exposure
(hours) FCOTTpoUTTd A (0 9996 8. 9 9. 1 10. 2 10. 4 It g 12. 4
| oadi ng + 0. 05% pAHdisivhi t e) UVi 1164 (0. 35% | déxflosgre¥haursp 12, 9 13 7 14 3
16. 4 18. TO U. U5% phosphit€e) Conpopnd A (P. L Yol )aﬂW G. . 8
11.2 12.7 + 0. OS%Qhosphi te) | D116l (¥ 1% | JQfi n 0? %QQl L42.570 16. 7
5268 gmjggﬁ%ogm?g/@ X gl ob Vg g.eg?E)z(Boﬁgi?rdi hg ﬁé%) ois%%ggs;ﬂ?‘%i?o
loading + 0.05% phosphite)
UV-1164 (0.35% loading + 11.2 12.9 13.7 14.3 164 | 183
10 0.05% phosphite)
| Compound A (0.1% loading 6.7 8.1 8.8 9.8 11.2 | 12.7
+ 0.05% phosphite)
UV-1164 (0.1% loading + 11.6 13.4 14.7 16.7 18.8 | 21.1
15 0.05% phosphite)
AE Values
Exposure (hours)
50 100 150 200 250
Compound A (0.35% 0.7 0.9 1 1.6 2.1
20 loading + 0.05% phosphite)
UV-1164 (0.35% loading + 0.9 1.4 1.8 29 4
0.05% phosphite)
Compound A (0.1% loading | 0.8 1.2 1.8 24 3.3
+ 0.05% phosphite)
25 UV-1164 (0.1% loading + 1.1 1.8 2.8 3.9 5.1
0.05% phosphite)
AYT Values
Exposure (hours)
30 50 100 150 200 250
Compound A (0.35% 1.2 1.7 1.9 3.0 3.9
loading + 0.05% phosphite)
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UV- 1164
(0.1 %]

(0.35% | oadi n
oading 0.8 1

g+ 0.9 1.
2 1.8 2.4
8 3.95.1

3.3

4 1.8 2.9 4 0.05% phosphite) Conpound A

+ 0. 05% phosphi te) 25 UV-1164 (0. 1%

| oadi ng WQ02/86519 8 2. 0. 05% phosphi te) DYl Val urP6T/Es@cz0%
(hours) 30 50 100 150 200 250 Conmpound A (0.35% 1.2 1.7 1.9 3.0 3.9

| oadi ng 0 05%phosphiter—1P5—WO-02-36579TPCTHUSHLF32209 T Bv=1464—6, 35%
| oadi ng +UWVYA18480.35% 16ading+1| 01.05% phaSphi t e}.1Cogpoundl A |(07.1 % | oadj ng
1.4 2.1 :'1%{5&/'5 6 .+ 0.05% phosphite] 5 UV-1164 (0|1% | oadijng + 1.8 3.[1L 5.
7.2 9.5 |0 %’Bﬁ’?@gﬁ?ﬁte) Thejresult$ in Table 7, denpnstrgte that the
stabilit f I e aques ¢o i ngn . 3%% of - Conpound |A is
simlar %(Q)ﬁnﬁ’ygégba@ggggéaﬁ%wsﬂgom ai i ng %b?o B 50%{)\/ 116%, as neasured
by Yl val uesos%pmosghine) pl aques are subjectefl to oven aging (at 13QC

Si m | ar | ys—Fabte—8—demponstrates—thatthe—stabrt++tyrof—potygarbonate—pHaques
contfi ni nd7\0:13644m1%0cddh+ CpnpbBnd| A ks ¢onsidefabld2 sugerd.®r {to tae
stability of | ycarbonat e plaques ¢ontain|fng 0.3%%or 0.1%of WUV-1164, as
measur ed Q\ps%,Bﬁ‘E%ﬁlt‘Qnd DYl val ues, [when the plaques are dubjectled tg oven

aging at 130C. 15 Table 9 shows the effect of QUV accel erated weat hering on
Y, AE, and zYl values in ar honat e ues in 0. 35, 0.2% and

0.1 by weight of COMSGEHES i&%% o1 @K‘.’nsﬁ%%: tgﬁgh‘? Q&‘J‘?)ﬁl&gf:ﬂ&gi@ﬂ’%@@el er at ed
Ve B o5 Do SRy 0P s R
10 0.35% UV-1164, as measured by YI values, when the plaques are subjected to oven aging
at 130°C. Similarly, Table 8 demonstrates that the stability of polycarbonate plaques
containing 0.35% or 0.1% of Compound A was considerably superior to the stability of
polycarbonate plaques containing 0.35% or 0.1% of UV-1164, as measured by Y], AE, and
AYT values, when the plaques are subjected to oven aging at 130°C.
15 Table 9 shows the effect of QUV accelerated weathering on Y1, AE, and
AY1 values in polycarbonate plaques including 0.35, 0.2% and 0.1 by weight of Compound

A or UV-1164.

Table 9: QUV (UVB-313) Accelerated Weathering of a Polycarbonate Plaque

20 Stabilized with Compound A or UV-1164, Effect on YI, and AE.

Y1 Values

Additive Exposure (hours)
40 60 80

11.5 13.4 14.9

20
10.1

100
16.5

120
18.3

25 Compound A (0.35%
loading + 0.05% phosphite)
UV-1164 (0.35% loading +

0.05% phosphite)

8.7

11.1 12.3 13.7 15.2 17 19.3 | 209
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Addi ti ve Exposure (hours) 0 20 40 60 80 100 120 25 Conpound A (0.35%8.7
| oadi ng + 0. 05% phosphite) UV-1164 (0.35%
| oadi ng wa'od36s792. 3 13.7 15.2 17 19.3 20.9 0. 05% phosphP€®pS61/320® WO
02/ 36579 PCT/ USO1/ 32209 1E Val ues Exposure (hours) 20 40 60 80 100 5

10.1 11.
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g Ot 11T, o =

ng 08 2% arics 0.
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F 605 Y4 Bsphiit h Conpo

und A or UV-11

i gBi6 of | Cdrgpo

i ng of ; Pol y
ect _on Y. Add

1%y W
Weat he
64, FEff

y

5
L

nd A
ar bor
tive
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ate

Exposure (hours) 0 400 800 Conpound A (0.35%8.5 9 12.6 25 |loading +

0. 01%% phosphite) UV-1164 (0.35% | oadin

15

20

25

30

+ 14.5 10.2 14.2 0.05%

hosphi t e)

The results in Table 9 demonstrates that the stability of polycarbonate

plaques containing 0.35% of Compound A was superior to or similar to the stability of

polycarbonate plaques containing 0.35% of UV-1164, as measured by YI and AE values,

when the plaques are subjected to QUV accelerated weathering.

Table 10 shows the effect of xenon-arc accelerated weathering on YI values

in polycarbonate plaques including 0.35%, 0.2%, and 0.1% by weight of Compound A or

UV-1164. Table 11 shows the effect of xenon-arc accelerated weathering on YI, AE, and

AYT values in polycarbonate plaques including 0.2% and 0.1% by weight of Compound A

or UV-1164

Table 10: Xenon-arc Accelerated Weathering of a Polycarbonate Plaque Stabilized
with Compound A or UV-1164, Effect on YI.

Additive Exposure (hours)

0 400 800
Compound A (0.35% 8.5 9 12.6
loading + 0.05% phosphite)
UV-1164 (0.35% loading + 14.5 10.2 14.2
0.05% phosphite)
Compound A (0.2% loading 7.3 8.9 14.7
+ 0.05% phosphite)
UV-1164 (0.2% loading + 14.6 12.6 20.3
0.05% phosphite)
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Conpound A (0.2% loading 7.3 8.9 14.7 + 0.05% phosphite) 30 UV-1164 (0.2%

| oading + 14.6 12.6 20.3 0. 05% phosphite)

- 107 WD 02/ 36

579

PCT/ USO1M@an®ss7€Conpound A (0.1 % loading 6.3 8.8 15.2 + BCOE%1p0®phi t e)
UV-1164 (0.1 %loading + 12.1 11.6 20.1 0.05% phosphite) 5 Table 11.:

Xenon-ar g Acceler Neat her
Conpound| & O@P(’Wéigi A’V\Eafl’é‘ét
Exposure| {hy

on Aé and

ound A (0. 29
ng +.0_ 05951

DE | ues 10

ng of a Pol %car bonafe Pl aque

oloading + 1 4.3

2 32 15 nhosnhi
~ L L

Stabil1zed] with
AddilPi& e
0. 05%

n) (‘nmrgnunrl A

(0.1 %I
0.3 4.6 | 20 phosphite) JYlI Val

% php§ph| te)

phosphi t
aui. ngs4*(oh<yélo'idal 0.0
ues Additi ve

UW-1 1464 (0. 1%
Exposure (hours

oadigypg + 0]05%
Conmpound | A

(0. 2% | op@DH phogpldtey. 4 0. 05% phosphite) [25 UV-1164 (0.2% | oadi ng + (. 05%

-2 3.7 phosphite) Conmpound A (0.1%loading + 2.5 8.9 0.0

% phosphite)

Table 11: Xenon-arc Accelerated Weathering of a Polycarbonate Plaque Stabilized
with Compound A or UV-1164, Effect on AE, and AYI.

AE Values
10 Additive Exposure (hours)
400 800

Compound A (0.2% loading + 1 4.3

0.05% phosphite)

UV-1164 (0.2% loading + 0.05% 1 3.3
15 phosphite)

Compound A (0.1% loading + 1.5 5.2

0.05% phosphite)

UV-1164 (0.1% loading + 0.05% 0.3 4.6
20 phosphite)

AYI Values
Additive Exposure (hours)

Compound A (0.2% loading + 1.6 7.4

0.05% phosphite)
25 UV-1164 (0.2% loading + 0.05% -2 5.7

phosphite)

Compound A (0.1% loading + 2.5 8.9

0.05% phosphite)

UV-1164 (0.1% loading + 0.05% -0.5 8
30 phosphite)
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UV-1164 (0.1% 1l oading + 0.05%-0.5 8 30 phosphite) - 108 WD 02/ 36579
PCT/ US01/ 32209 The results in Tables 10 and 11 denonstrates that the
stabi | i t wob2/pslycar bonat e pl aques contai ni ng 0.35% 0. 2% CDUSO/322609f
Compound A was superior to or simlar to the stability of polycarbonate

D e ST oal woo TSRS e gl St A e sRRRAT L o Y
accel er aﬁﬁf}cz%@ﬁd’t‘@ﬁ]agﬂes cbatifingd 8.359002%, hf'r 0effef, 86 o gutr%tﬁsoﬁ{td KalHes: afiol% posi ng

t he pol ycar bonat e lets to severé conditions ng the inj ct| on
nmol di ng qzxr&)ntdastwhedtabmr)naﬁpdlmrhumtdptequepIcamammg 0335%00 2o, @b06M& ofl aques

are typi processed vm the e si de at 30 Unde severe
condi t i ﬁ? H‘/ﬁe > B gEREede E al%?stehevethap e%%reéu%ectﬁﬁ?f% the 10
CO”POU”dxéﬂolrﬂdr@gccteik‘?atle@{l%ﬂﬂeﬁﬁ the injection nolder barrel for either 40
seconds (severe 40 seconds) for 5 mnutes (severe 5 mnutes). Table 12:

Ef fect of severe |fﬂﬁlﬂet1[2cshom)lhdleﬂ’gcmnﬂl valoessof@apdbing the petycakddatei ve Nor mal
Severe Seyere (40 sec(i)nds (5 minutes) npound A 0.35% | oading + 6.4

6.9 8.2 D etﬁst%sstﬁf‘ag Gedidgnsiguring he wcgsn/ar@aag Repegssgisgd nygpctugs the o

phosphi t.g) bty of
Dol oo il Rinol&Ritols dldd %?%etesﬂ‘%@f}?%@@%oé@%ﬁ%ﬁ%m? 30T
superi o rUndbrttﬂies@batnohdﬁmnmfhe nmduys@ aﬂ’etmﬂws&dpit ageieseratard ¢ 340ng Wit3fho of
UV-1164, as rreasured b val ues, when the plaques are SUbJ,qut ed to

selre pfosmevad fil )(t g8hef theguﬁtmﬁn@dqrzbaﬂebf%ﬁtth@r&& sseondsdsers ¥ nance

O; i ((jlzn%%{(%{cﬁ?) rfor qﬁ%g{%ﬁ%&)‘?ﬂa&\zﬁ:aﬂgﬁ bloand A) Agai nst 2- , 2-hydroxy-4-

hexyl oxyphenyl ) - 4 6- di phenyl -1, 3, 5-triazine (Tinuvin-1577) in Polycarbonate
Pl aques. Pal ﬁcar bonate sanpl e pI aques were prepared as described in Exanple

13 30 chth Kdfegt ofsgyexy injection mpoldinagpnditionsiono¥] vlRessund A or
Ti nuvi n~1577 (com@ ghal ly availl a ;erhO ecia ty i.cals, [l nc.
of Hawt for ne, NY). Ftle Rlofn t%%v§@ Clggtagrg
(40 seconds) (5 minutes)
15 Compound A (0.35% loading + 6.4 6.9 8.2
0.05% phosphite)
UV-1164 (0.35% loading + 8.9 19.5 40
0.05% phosphite)
20 The results in Table 12 demonstrates that the stability of polycarbonate

plaques containing 0.35% of Compound A was distinctly superior to the stability of
polycarbonate plaques containing 0.35% of UV-1164, as measured by YI values, when the

plaques are subjected to severe processing conditions.

25 Example 14. Comparison of the Performance of 2-(2-hydroxy-4-octyloxyphenyl)-4,6-
bis(3.4-dimethylphenyl-1,3.5-triazine (Compound A) Against 2-(2-hydroxy-4-
hexyloxyphenyl)-4.6-diphenyl-1.3.5-triazine (Tinuvin-1577) in Polycarbonate Plagues.

Polycarbonate sample plaques were prepared as described in Example 13
30 containing 0.35%, 0.2%, or 0.1% by weight of Compound A or Tinuvin-1577
(commercially available from Ciba Specialty Chemicals, Inc. of Hawthorne, NY). The
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hydrol ytic stability and subjected to xenon-arc accel erated weathering,
QUV accelveo at/ad7aveat heri ng, and oven agi ng at 130' C accor BCTVgStigs2eive
procedures described in Exanpl e 13 The results of hydrolytic testing are
provided in Table 13 dro St abi | i Ef f n Mel t
Pl ow | niraile RS ER taleshlor BB giapttinany Sobifessd RiAenaiits Eopeiled | v
Conpoundleﬁhé%g?%‘{/%@églélgte@ ﬂeaﬁleﬁng a?ld o¥En Agiflg bt YB(P*@&QGM&Q tokh8uvi n 1577
(0.35% | oading 7. 1 1 % phosph hite % The results Tn Table 13 show
t hat ContpoazdmiesodelsalmbadansE@mpia E’aﬁﬂaeeéshksbf oydrolyfic téseng yrbrmbyitled insTaiie | i t y
of the | ycar bonat e pl aques. Pl aques containi ng Tinuvin-1577, however,
appearet’'to show a definite increase in the nelt flow index after being
sugjected to high tenperature-and pressure. Table 14 shows a conparison of
the effect of oven aging on Yl values in polycarbonate plaques including
0. #% byTakdedBt Iﬁfdr@qnmﬁmuiliﬁymff&taﬁmwwghdemf 20 Ti nuvi n-1577. Table

14: Ovgn Aging at 130C of a Pol ycarbo w th Coppound
A (0.1%loading) or Tinuvin-1&77 (0 3 Jifi ?ﬂé:f’?‘(%@? BHHM Add| tive

Exposurle yrs) 25 0 50 100 150 200g2RQ. Cormpound b1 0 6/7 8.1
8_g 9. 4d}ﬁ 1’))7 + 0 0504 ph 1cnh| t b?%n\/l nrrp15 Aﬁggf\oﬁx ﬁ‘ﬂ){ﬂg .2
12.9 14.Gonipordd A CRgsRNdoadi %phosplgllt e) 30 The re&gul ts|in Tghle 18
denonstirates that the stabi y of pol ycarbonatg plaques jcontaining[0.1 %
ofl 0 Conyjcoudrdi %o phosphiteInsi stentl / superior to the gtability df

Tinuvin 1577 (0.35% loading 7.1 9.5 2.4

+ 0.1% phosphite)

The results in Table 13 show that Compound A had no significant effect on
15 the hydrolytic stability of the polycarbonate plaques. Plaques containing Tinuvin-1577,
however, appeared to show a definite increase in the melt flow index after being subjected
to high temperature and pressure.
Table 14 shows a comparison of the effect of oven aging on Y1 values in
polycarbonate plaques including 0.1% by weight of Compound A or 0.35% by weight of
20 Tinuvin-1577.

Table 14: Oven Aging at 130°C of a Polycarbonate Plaque Stabilized with
Compound A (0.1% loading) or Tinuvin-1577 (0.35% loading), Effect on YI.

Additive Exposure (hours)
25 — 0 50 100 150 200 250
Compound A (0.1% loading 6.7 8.1 8.8 9.8 11.2 | 12.7
+ 0.05% phosphite)
Tinuvin 1577 (0.35% 9.9 11.3 12.2 12.9 144 | 158
loading + 0.05% phosphite)

30
The results in Table 14 demonstrates that the stability of polycarbonate

plaques containing 0.1% of Compound A was consistently superior to the stability of
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- 110 WO 02/ 36579 PCT/ US01/ 32209 pol ycarbonate pl aques contai ni ng 0. 35%
of Tinuvin-1577, as neasured by Yl values, when the plaques are subjected
to oven agdny3@r9 130C. The results denonstrate that Conpor@dUSH/3i2g09equal |y
effective at stabilizing the polycarbonate plaque when Conpound A is

t h.l |.oadi ng,ihan-Ti nuvip--1577.. 5 Tabl ;15 sh
Compari S PPHE PAPEE o Rta St Spb U SiTap Bershee B TR i
pol ycar b@@gltaqu@law@lﬁedtémﬂo%ﬂq D035 Y8(7C. Vi cORbul BT deRMBIPAE thafA Cofmpound
Ti nuvi n-1577. Table 15: QU (UVE— %13) Accel erated Weat hering of a

Pol ycar Woissqualy efffestive 20st@itibingithepolwiarbor@tmpaqiedvirenorompennd A isi@esent Ef f ect
on Yl. Yl Val lﬂgs Agdiaié.i V%Ex]%osurgsﬁl?ours) 0 20 40 60 80 100 120 15
Conpound™ ATy 2385 g 09 11§ N eV 294714, 9 16.5 18.3 | oading + 0.05%
phasphi te) Ti nuvi mabRri5 {Hdwd2eotaghriddn df the electdf @Wa@cel&a‘%@-\xgeatﬂeﬁﬁg' ng +
0. 05% phosphite) 20 The results in Table 15 denonstrates that the stability
of pol yoearYovedues in pblygubenato plagies ingluding®r3586 brwreightinf Campasnd Aperi or to

t he st a&i.l [ t.% 9&( pol ycarbonate pl aques contai ning 0.35% of Ti nuvin-1577,
as measUrBF Y Y- val ues, when the plaques are subjected to QU

accel erated weathering. Table 16 shows the effect of severe conditions
during the injection nolding 25 process used to manufacture the plaques on
Yl val udsblesEeQ¥ Ve AndBtlI3h A caelerated Wiedhering of a Prlycpileonhie Plagioke 16:
Efiidect Stalsiizal with Godgpounil AwrdAingvinorsi7] iBffeet o YYI val ues. Additive Normal
Severe Pevere (40 secondS) (o m nutes), 30 Conpound A (0.35%Toading + 6.4
6.9 8.2|/0.1 % phosphite) - 111 WD ¥bYaleey9 pCT/ US01/ 32209

Additive Exposure (hours)

0 20 40 60 80 100 120

15 Compound A (0.35% 8.7 10.1 11.5 13.4 14.9 16.5 | 18.3
loading + 0.05% phosphite)
Tinuvin 1577 (0.35% 9.8 11.1 12.5 14.2 15.8 18 20.1

loading + 0.05% phosphite)

20 The results in Table 15 demonstrates that the stability of polycarbonate
plaques containing 0.35% of Compound A was superior to the stability of polycarbonate
plaques containing 0.35% of Tinuvin-1577, as measured by Y1 values, when the plaques
are subjected to QUV accelerated weathering.

Table 16 shows the effect of severe conditions during the injection molding

25 process used to manufacture the plaques on YI values. Severe conditions are defined as in

Example 12.

Table 16: Effect of severe injection molding conditions on YI values.

Additive Normal Severe Severe
(40 seconds) (5 minutes)
30 Compound A (0.35% loading + 6.4 6.9 8.2

0.1% phosphite)
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Tinuvin 1577 (0.35% |l oading + 8.3 7.6 8.5 0.1% phosphite) The results in
Tabl e 16 denonstrates that the stability of polycarbonate 5 plaques

cont ai ni mg0 02/3B9 of Conpound A was significantly better thawusoes2gability
of pol ycarbonate pI aques cont ai ning 0.35% of Tinuvin-1577, as neasured by
Yl val uep, whem—the plagues are[sub] ected 0 SEVere PrjoceSST Y TOMdT )i ons.

Tabl e 17| $hown 13 @f358ctoadingdven agfag at| 130C7dh Yl Val ues B

pol ycarb b s including (.35, 0.2% and 0.1% byl wei ght of Congound
A or 10%346%?%1’&%%7 Tabhle 17- |Oven Aging at 130C of la Polycar bonat

Pl aque Stabilized with Corn ound A or Tinuvin-1577, Effect on YlI. 15 VI

Val ues Additive Exposure ho 50 100, 150 00 9 (0.35%
8.5 9.7 10.2 10. 4 eﬁe% P%bi%bﬁc’) Agmensiraiasdhas g fﬁﬁt? PB’)O%OES’?YFPHRW?W 1577

(0. :§5%9@,1g5 20 359, Q}li%stﬂ fpound A
(0.2%1 oad| ng c?;nﬂa@m % 5% éﬁC&n%@rﬁA%@@igﬁﬁ%cﬁgg&?g%%sp It Qb{a%)hrtlggl n 1577
(0.2% | op@iymjb&lane ﬂzhaqﬂéi cib!ﬁta&uﬁgo.’BS?’o’ZoiSl“mﬁﬁn-l-l507%0mm0&nmyﬂél)vammspwhad A
(0.1 %I adln 6.7 8 8.8 9.8 11.2 12.7 .0. 05% phosphite) Tinuvin 1577
(0.1 %I Mlagdes are Sg‘bJPthé tqseygrelgogesglg}ggondmgn%5% phosphite) 30 The results
I n Tabl es 17 denon t Iy , Pl aques
contai ning 0.35% 8-%1%;19(?%1&8?%%%0%%8%%%5 \E\éﬁs)&dgglﬁ??%%% y better than
the - 111ﬁ)lyﬁr6<ﬁia$ﬁ€35ﬁ&ud§€f[¢lmﬁﬁgb%20 2%, ahd Bi 1% by welighp of CompbambAerpl aques

containing 0,35% 0.2% or 0.1%of Ti nuvi n- 1577, as
10 T1nuv1n—15'?7

Table 17: Oven Aging at 130°C of a Polycarbonate Plaque Stabilized with
Compound A or Tinuvin-1577, Effect on YI.

15 Y1 Values
Additive Exposure (hours)
0 50 100 150 200 250
Compound A (0.35% 8.5 9.7 10.2 104 | 115 | 124
loading + 0.05% phosphite)
20 Tinuvin 1577 (0.35% 9.9 11.3 12.2 12.9 144 | 158
loading + 0.05% phosphite)
Compound A (0.2% loading 7.3 8.7 9.4 10.5 11.7 | 131
+0.05% phosphite)
Tinuvin 1577 (0.2% loading 8.4 11 13 15.8 19.1 | 225
25 + 0.05% phosphite)
Compound A (0.1% loading 6.7 8.1 8.8 9.8 11.2 | 12.7
+ 0.05% phosphite)
Tinuvin 1577 (0.1% loading 7.7 9.7 10.7 12 13.3 14.9
+ 0.05% phosphite)

30
The results in Tables 17 demonstrates that the stability of polycarbonate
plaques containing 0.35%, 0.2%, or 0.1% of Compound A was significantly better than the
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measured by Yl val ues, when the plaques are subjected to oven agi ng at
130C. Table 18 shows the effect of xenon-arc accel erated weat hering on Yi
val ues w0 ppBesear bonat e pl aques including 0.35, 0.2% andrPOT/US61B2208ei ght of
Conpound A or 5 Tinuvin-1577. Table 18: Xenon-arc Accel erated Wat hering of

on Vi AR, reb Aot o€ Byl ARG ool BRI 57 g ™ T o
(0.35% | ®agkurgl by V1 Gdibed) hosn d slaqubk arewubjetted fo 8v&1 dEn2allBEBC. 15 ( 0 35%

| oadi ng + 0. 05% phosp hlteéoThe results in Tables 18 denonstrates that t he
stability of pol ychiehdseowpibggiieet of sanen- mcmcetje@@dﬂmat@mg@anﬁl wlvess

superior. to stab | it ol r at 2 nt al nkng 0. 35% of
Ti nuvi n- T@fliyca%gn%g&aﬂug%1%§}m‘%g @gﬁuogés)% é\%ﬁg P Iltg éﬁt%?) %b(j) ected to
xengn- artinaeigclsgrat ed weat hering. Overal |l the results shom1that Compound A

is effective at stabilizing polynmeric conpounds, such as pol ycarbonate,
agai nst discol oration. Mreover, the results dennnstrate t hat Conpound A

i t t -1164
a?ldSEIJ'PﬁLt‘fq?t §§7 e?uvrﬁga' Aenetsd ﬁt‘?’ﬂ‘gﬁ &ﬁ o riltets Bl Sl e
limted ¥ IE“wWI “these
enbodi Ny i as il I ustrati O[Es(pggu@mhal aspect s of the
—Be—i-t-R-A—t-Re—scope

i nventi ga=
of 1@ hi s i var@ous nod flcatuﬁms of tHe invegbbon in 30

addi ti oftothose blluvwv1 armd—descrTbed—frerer T w T bectqme—apparent—to— hose
9

skill ed |iGompoanddyt from t he f&%%egoi ng|descrihtion. Sych nodi3.bcations are
al so int fall thin the scopge of the appenddgd clains. -113 MD
027 36574 (Pesialbfirgsno

0.05% phosphite) °

Tinuvin 1577 9.6 10.2 13.5
15 (0.35% loading +

0.05% phosphite)

The results in Tables18 demonstrates that the stability of polycarbonate

plaques containing 0.35% of Compound A was superior to the stability of polycarbonate
20 plaques containing 0.35% of Tinuvin-1577, as measured by Y1 values, when the plaques
are subjected to xenon-arc accelerated weathering.

Overall the results show that Compound A is effective at stabilizing
polymeric compounds, such as polycarbonate, against discoloration. Moreover, the results
demonstrate that Compound A is superior to conventional triazine light stabilizers such as

25 UV-1164 and Tinuvin-1577.

The invention described and claimed herein is not to be limited in scope by
the specific embodiments herein disclosed, since these embodiments are intended as
illustrations of several aspects of the invention. Any equivalent embodiments are intended
to be within the scope of this invention. Indeed, various modifications of the invention in

30 addition to those shown and described herein will become apparent to those skilled in the
art from the foregoing description. Such modifications are also intended to fall within the

scope of the appended claims.
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Tabl e 8: Oven Aging at 130C of a Pol ycarbonate Plaque Stabilized with
Compound A or UV-1164, Effect on VI, AE, and AYl. 10 Yl Values Additive
Exposur e Woousasyo 0 50 100 150 200 250 Conpound A (0. 35% BCBHUS017322®. 2 10. 4
11.5 12.4 | oading + 0.05% 15 phosphite) UV-1164 (0.35% | oading 11.2 12.9
13.7 14.3 16.4 18.3 + 0.05% phosphite) Conpound A (0.1 %6.7 8.1 8.8 9.8
11.2 12.7 loading + 0.05% 20 phosphite) UV-1164 (0.1%loading + 11.6 13.4
14.7 16.7 18.8 21.1 0.05% phosphite) DE Val ues 25 Exposure (hours) 50 100
150 200 250 Conpound A (0.35%0.7 0.9 1 1.6 2.1 1loading + 0.05%
phosphite) 30 UV-1164 (0.35%loading 0.9 1.4 1.8 2.9 4 + 0.05% phosphite)
- 114 WD 02/ 36579 PCT/ US01/ 32209 Conmpound A (0.1 %0.8 1.2 1.8 2.4 3.3

| oadi ng + 0. 05% phosphite) UV-1164 (0.1 %loading + 1.1 1.8 2.8 3.9 5.1 5
0. 05% phosphi te) DYl Val ues Exposure (hours)

Table 8: Oven Aging at 130°C of a Polycarbonate Plaque Stabilized with Compound
A or UV-1164, Effect on YI, AE, and AYL.

10 YI Values
Additive Exposure (hours)
0 50 100 150 200 250
Compound A (0.35% 8.5 9.7 10.2 10.4 115 | 124
loading + 0.05%
15 phosphite)
UV-1164 (0.35% loading 11.2 12.9 13.7 14.3 164 | 183
+ 0.05% phosphite)
Compound A (0.1% 6.7 8.1 8.8 9.8 112 | 12.7
loading + 0.05%
20 phosphite)
UV-1164 (0.1% loading + 11.6 13.4 14.7 16.7 18.8 | 21.1
0.05% phosphite)
AE Values
25 Exposure (hours)
50 100 150 200 250
Compound A (0.35% 0.7 09 - 1 1.6 2.1
loading + 0.05%
phosphite)
30 UV-1164 (0.35% loading 0.9 1.4 1.8 29 4
+ 0.05% phosphite)
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50 100 150 200 250 10 Conpound A (0.35% 1.2 1.7 1.9 3.0 3.9 |loading +
0. 05% phosphite) UV-1164 (0.35%loading 1.7 2.5 3.1 5.2 7.1 + 0.05%
phosphi t ayo a%3d5onpound A (0.1 % 1.4 2.1 3.1 4.5 6 | oadi nBCHUSO10HE269
phosphite) UV-1164 (0 1%Ioad| ng +1.83.15.17.29.5 0.05% phosphlte)
20 The r gsutHts—tm—TFabtre—F—deronstrate—thatythe—stabH+ty—g—polyearbenat e
pl agues @mnaaomnah@@)t%% of Comddund| A 1.3 ml.a&r {o ol ycarBahate pla Ulques
cont ai ni 19 54 gy 1 164, as neasufed by }l val u¢s, when|the pllaques are
subj ect ed ‘laé“%gv 03¢t ng at 130C. Sifilarly| Table|8 denondtrates that| the
stabil ity Rbs car bonat e plfaques 2p contalning 0]35%or Q.1% off Congound
A was Ccohrst | lo-the stability of polvcarbonate plaque
cont ai ni 1@\@13&%(})1%(10;&%9# WV- 11464, | as| greapureg by Yh,9 zE| and |DYI
val ues, when the plg‘gues are{subjectpd to open agi hg at 130C. Table 9 {shows
t he Jef f e¢-06% phogphitddel er at ed weat hefing on|[ YI, DE| and DYl val fies in
pol ycar bpnate plaques 1 ncluding O. 52 0Q, %% and 0.1 Dby wel 'g'ﬁ'f' o1 conpoqgnd
30 A or UV-1164. - 115 WD 02/ 36579AFEY 1/ 32209 \What is clained ig: 1.
A compoupd of formula Il R [R2 0 5 zZQZz OX__CZ 3
Exposure (hours)
50 100 150 200 250
10 Compound A (0.35% 1.2 1.7 1.9 3.0 3.9
loading + 0.05%
phosphite)
UV-1164 (0.35% loading 1.7 2.5 3.1 52 7.1
+ 0.05% phosphite) .
15 Compound A (0.1% 1.4 2.1 3.1 4.5 6
loading + 0.05%
phosphite)
UV-1164 (0.1% loading + 1.8 3.1 5.1 7.2 9.5
0.05% phosphite)
20

25

30

The results in Table 7, demonstrate that the stability of polycarbonate

plaques containing 0.35% of Compound A is similar to polycarbonate plaques containing

0.35% UV-1164, as measured by YI values, when the plaques are subjected to oven aging

at 130°C. Similarly, Table 8 demonstrates that the stability of polycarbonate plaques

containing 0.35% or 0.1% of Compound A was considerably superior to the stability of

polycarbonate plaques containing 0.35% or 0.1% of UV-1164, as measured by YI, AE, and

AYT values, when the plaques are subjected to oven aging at 130°C.
Table 9 shows the effect of QUV accelerated weathering on YI, AE, and

AYT values in polycarbonate plaques including 0.35, 0.2% and 0.1 by weight of Compound

A or UV-1164.
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RIORO.L 10 (Il) wherein each Z is independently nitrogen or nethine, and
at least two Z are nitrogen, to forma triazine or pyrimdine ring; Xis

i ndependavo by3&sed ect ed from hydrogen and a bl ocki ng gr oupPCT/CS0132209% her 15
R OX or OO R2ZR3/° Q R4 each of L is independently a 20 hydrogen

hydr ocar ‘o rocarbyl), -S03(hydrocarbyl), -S02(functiona
hydr ocarmaf ,IS C-T)%%%?%(%ncti onal hydrocarbyl), -COQ hydrocarbyl),

- COQ( f untt i onal comypduad af fiytula HCO( hydr ocar byl ), - CO(f uncti ona
hydrocar byl ), -CONH21 - CONH( hydraocarbyl), -CONH(functional hydrocarbyl),

- CON (hydrocarbyl)(hydrocarbyl)f@ 25_CON(functi onal
hydr ocar byl ) (hydrocar byl ), - Coaéf_% onal hydrocarbyl) (functi onal
hydrocar byl ), or a hydrocarbyl gr ubstituted by any of the above
4
| UB

grofips; each of R3 and R4 are indepg¥ndently a hydrogen, hydrocarbyl, -
hal ogen, hydroxyl, cyan, -Q(hydrocagbyl), 30 -Q(functional hydrocarbyl),
ocaP¥yl) (functional hydrocarbyl),
hydiocar byl ), -S(hydrocarbyl),

- N( hydr ocar byl ) (hydr ocar byl ), -
N(functional hydrocarbyl) (functi
-S(functional 116 WO 02/ 36579 3
-S02( hydrocar byl ), -S03(hydrocarbyl) R~g unctional hydrocarbyl),
-S03(functional hydrocarbyl), -COQ(hydr rbyP)}, -COQfunctional
hydrocar byl ), -CQ(hydrocarbyl), -COQ(functional hydrocarbyl),

- OES)( hydr ocar byl ), -OCQ(functi onal hycéhs)car byl ), -CONH21

wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to

hydr ocar byl ),

form a triazine or pyrimidine ring;
X is independently selected from hydrogen and a blocking group;
C is either

15 OX

R‘I
l—\ R2
~G" - RT/@}OL
R4

each of L is independently a
20 hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO;(hydrocarbyl),
-SO,(functional hydrocarbyl), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
-CO(functional hydrocarbyl), -CONH,, -CONH(hydrocarbyl),
-CONH(functional hydrocarbyl), -CON (hydrocarbyl)(hydrocarbyl), -
25 CON(functional hydrocarbyl)(hydrocarbyl), -CON(functional
hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl group substituted by
any of the above groups;
each of R? and R* are independently a
hydrogen, hydrocarbyl, halogen, hydroxyl, cyano, -O(hydrocarbyl),
30 -O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl),
-N(hydrocarbyl)(functional hydrocarbyl), -N(functional
hydrocarbyl)(functional hydrocarbyl), -S(hydrocarbyl), -S(functional
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5 - CONH( hydr ocar byl ), -CONH(functional hydrocarbyl), -CON

(hydrocar byl ) (hydrocarbyl), -CON(functional hydrocarbyl) (hydrocarbyl),
- CON( f unov® omads7hydr ocar byl ) (functi onal hydrocarbyl), or BCHhydeicambyl

group substituted by any of the above groups; and each R and R2 is

identical or different an depe t f 10
between 1 and 20 czlial rgﬁ%r %Jhgpé@ﬁ&g\w g"ﬁ@ Eé@?’ Oﬁ?r @’ngg} 1l%gllicgllré’%gl(r)omat| C
benzene ring so thag,dﬁobmsy@r soglﬁiﬂmoﬁg 1afdRadiyNecoGth Ihﬁaﬂg[ypound of claim
1, wherein each Zis a nitrogen 15 3. A conpound of claim?2, wherein L is

sel ected fromthe g?@@ﬁfuwmahhydﬂgcaébyl), GO dtrsarbyin-CO(Eynctionall to 24

carbon atons opti o aII al

car boxy, carboal ko gﬁgﬁg bgﬁqtb &oﬁépﬂgnggg(g&c?%fﬂ%gygé%%@ 9 ) 2whi ch
mayscontain one or —@@N@I(Hy’f’dr@c%yﬁ) gC@Nﬁ fuDHeEEIMyAERAFyPY, -@ONNi trogen at ons
in the chain; an al kenyl of 2 to 24 carbon atons optional [y substituted by

hydr oxyl , al koxy, (lyairdperby]) (wadrbaab Kb x CON( finetipnad iy docarbah) Bedeeaarbydy, epoxy

d which t t
i trogen atoms. i n e A CBHER AR G LG e 0o st 58 e YRR T of s
to 24 carbon atonsﬁﬁ,g |Sggg%lt¢t¥d§§,|g§};bfﬂ5g§g0%y Bulglg axy! ., carboxyl, or amno

groups and optionall'y containing carbonyl, oxygen, or nitrogen in the
ring; an ar al &ach Rifand Rgs @éntocal bndnf&tmﬂand);stmdnmhcﬂqnﬂswﬁmquarbd ghyuparfe or

catBanato. o epox i grebamaancHAT SRR HY B gt el hgh i aHisups, a0
oxygen atons ?énz@ﬁéﬁ g-(pﬁhg t?@?ﬁl'erbfr&ﬁ&% ehé}gothérﬂ WO 02/ 36579 PCT/ US01/ 32209

a pol yoxyal kyl ene ra mula X |
- CH2- CH( OH) - CH2- 0- (CHZ (CH2),,-O)mmD, (XII) wherein D, is hydrogen, 5

- o2 CHZ- CHZThé) corﬁpound of ggﬁ?‘x 1, wﬁerem G&Cf] 2?% anitrogen

15 3. A compound of claim 2, wherein L is selected from the group consisting of:
hydrogen;
an alkyl of 1 to 24 carbon atoms optionally substituted by one or more hydroxyl,
alkoxy, carboxy, carboalkoxy, amino, amido, carbamato, or epoxy groups,
and which may contain one or more carbonyl groups, oxygen atoms or

20 nitrogen atoms in the chain;

an alkenyl of 2 to 24 carbon atoms optionally substituted by hydroxyl, alkoxy,
carboxy, carboalkoxy, amino, amido, carbamato, or epoxy groups and which
may contain one or more carbonyl groups, oxygen atoms or nitrogen atoms
in the chain or attached to the chain;

25 a cycloalkyl of 5 to 24 carbon atoms optionally substituted by hydroxyl, carboxyl,
or amino groups and optionally containing carbonyl, oxygen, or nitrogen in
the ring; an aralkyl of 7 to 24 carbon atoms optionally substituted by one or
more hydroxyl, alkoxy, chloro, cyano, carboxy, carboalkoxy, amino, amido,
carbamato, or epoxy groups and may contain one or more carbonyl groups,

30 oxygen atoms or nitrogen atoms in the ring;
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a pol yoxyal kyl ene radical of the fornula XIIl -CO(CH2)"-O (CH2- (CH2) u
O)mmD2 (XIll) 10 wherein D2 is -(CH2) -CO R22 or R25; a pol yoxyal kyl ene
radi cal o¥oohsssfornmula XIV - YY-0- CO (CH2) nO ( CH2- ( CH2) " Cr¢Tvs@B328041 V)
wherein D3 is -(CH2)n-CO R22 or R25; a pol yoxyal kyl ene radi cal of the

formula XV 15 CH - n~ O ) nmm CanH2nnB1- D4 ( XV)
wherein D4 isaﬂé)a%%agﬁylsge(%g)al% R}%@}%ﬁyl ene radical of the formula XVl
- CO CH2- CH2 NH- ( Cni2no }gr@ 1E00 K- (B, -ppherein D5 is - NH2dxy

- NH- ( CH2) 2- 000- R23 orp-Hgb lz;ld pol(yox§§alz%/"] ene radical of the or)rrul a

XVI'1 -YY-O CO CHz WHQFBNI-D((deHmn})mnCnnHZnn D5 (XVIl) wherein D5 is as
defi ned under fornula (XVI); a pol yoxyal kyl ene radical of the fornmula XVIII
- (CnnH2nn O)nannHZnn ¢ 5 wherein D6 is -NH CO R24, -OR25, OH
or K a pol yoxyal kyl ene ra fce \oﬁ he formula XI X -CH CH2- (OCH CH2) m 1}/
R7R7 (XIX) 30 wherein D7 is -OR25, -NHCOR24 or -OCH2CH2OR25; R2' is
hyd ogen or C,-Cl6 al kyl; 118 WD 02/ 36579 PCT/US01/32209 R' is C2-Cl10

et byt ened phoribrEH GRGHGE 8 RoT phonyl ene: Re 1 s hydr ogon or CL-CL6
:: tglnyl Rgrzy: §p$1%)%g1%18{e ra@c%’thesfoﬁ%’t)ﬂa')@lmydr ogen, Cl-C6 al kyl, C3-C6
—CO (CHZ) -O- (CH2 (CHZ) -0-). (X11)
10 wherein D, is -(CH,),-CO-R* or R25;
a polyoxyalkylene radical of the formula XIV
-YY-0-CO-(CH,),-O-(CH,~-(CH,),-O-) ,,,,-Ds X1V)
wherein D, is -(CH,),-CO-R* or R%;
a polyoxyalkylene radical of the formula XV

15 -(CHZ)kk-CH(Rzl)—CO-B 1 _(CnnHZnn_O_)mm_CnnHZ —BI-D4 (XV)

wherein D, is hydrogen of R%;
a polyoxyalkylene radical of the formula XVI
-CO-CH,-CH,-NH-(C, H,,,-0-) = CrnHannDs (XVD
wherein D; is -NH,, -NH-(CH,),-COO-R* or -O-R%;
20 a polyoxyalkylene radical of the formula XVII
-YY-0-CO-CH,-CH,-NH-(C . H,,,-O-) uon=C oo~ Ds (XVID)
wherein D is as defined under formula (XVI);
a polyoxyalkylene radical of the formula XVIII
~(CraHann=O- ) ConHope™D (XVIID)
25 wherein Dy is -NH-CO-R“, -OR*, OH or H;

a polyoxyalkylene radical of the formula XIX

—CH-CH,~(OCH—CHy),- Dy
R R (XIX)
30
wherein D, is -OR*, -NHCOR* or -OCH,CH,OR%;
R?! is hydrogen or C,-C4 alkyl;
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R24 is hydrogen, Cl1-Cl12 alkyl or aryl; R25 is Cl-Cl6 al kyl, C5-Cl12

cycl oal kyl, C3-C6 al kenyl, Cl1-Cl12 alkylaryl or aryl-Cl-C4 alkyl; 10 YY is
unsubst i twio ez2i3er9 substituted C2-C20 al kyl; Bl is RN or OPCRKSII#22@r 0 or an
integer from1-16; mmis an integer from2 to 60; nn is an integer from2

Lie alkyl chBI e 6 %ﬁ&@sﬁé Phertios el bR dﬁ%p"ﬁﬁ‘éﬁ%o%’fqz?ds IEigeat by one

or nore oxygen atons, hgyk hehvIBRY © @fdl}ﬁ S in the alkyl
chain substituted for by a%r%lag’x f‘ygrdufo, or’ ter n ting with a carbonyl

20 functi onal Rt'yis bydrggereoal -6 galictiure - CO-M wherein Mis a ORX, NR' RY
wherein R an are in gndent |y hydrogen or an al kyl group of between
1 and 8 car boﬁs i§ halpespen gﬁﬁl by have one or nore of the hydrogens

subgtltuted f qes p 19HO ound of claim?2, wherein R3
and R4 is |ndepeln ent?%pstgi@a%g dfjf E@E’y gggn and an alkyl of 1 to 8

carbons atoms wher aiyhCpig-aticylpor e of the hydrogens in the al kyl chain may
optionally be substituted with the nitrogen of an amne. 6. The conpound of
claim 2, wher& As Beragq, Gantds i"&ﬂ%f%rﬂdl Vi dual I y a Cl to Cl0 straight chain

al kyl, br anchgs K conmpound of claim 6,
wherein R an Iggbb}ﬁéﬁal 1@% L aronﬁa ‘?’Benzene ring at the 3 and 4

position relative € Cl;@kﬁ@nymt)rmﬁrle:q—man@gnt of the triazine ring. 119 WO
02/ 36579 PCT/ US01/ 32209 8. The conmpound of claim6, wherein R and R2 are
at téched to twlé%ﬂ*@ﬁﬁl@t%zsgh@wﬁiﬁfgcmalkﬂe 2 and 3 position relative to

t he point of gtfs%ﬁ@gﬁgt of the triazine ring. 9. The conmpound of claim 8§,
wherein Cis 10. The conpound of claim9, wherein each R and R2

are net hyl grigiigsero ckQnlidtegér eeyoldyd of fornmula (111):
mm is an integer from 2 to 60;
nn is an integer from 2 to 6;

15 u is an integer from 1 to 4.

4, The compound of claim 2, wherein L is alkyl chain of between 1 and 20 carbons
optionally interrupted by one or more oxygen atoms, having one or more of the hydrogens
in the alkyl chain substituted for by a hydroxyl group, or terminating with a carbonyl

20 functionality of general structure -CO-M, wherein M is a OR*, NR*RY wherein R* and R’
are independently hydrogen or an alkyl group of between 1 and 8 carbons that optionally
have one or more of the hydrogens substituted for by a hydroxyl group.

5. The compound of claim 2, wherein R* and R* is independently selected from
25 hydrogen, and an alkyl of 1 to 8 carbons atoms wherein one or more of the hydrogens in

the alkyl chain may optionally be substituted with the nitrogen of an amine.

6. The compound of claim 2, wherein each R! and R? is individually a C, to C,,
straight chain alkyl, branched alkyl, or cycloalkyl.

30
7. The compound of claim 6, wherein R' and R? are attached to the aromatic benzene

ring at the 3 and 4 position relative to the point of attachment of the triazine ring.
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RR XOOD R ~O-RZOR4 zZOz 15 Y I1C r (Il1l) 20 wherein each Zis a
nitrogen; X is independently selected from hydrogen and a bl ocki ng group;
Cis eiteooB3as70OX R2 or OL 25 1 R4 R3 r is an integerPOPUSEE2® and 4;
each of L is independently a hydrogen, hydrocarbyl, -S02(hydrocarbyl),

- S03( hydrocar ) P £ i j

hydr ocar §y| ), %W;?g‘?%éﬁ%‘ﬁ ?q%e% ua(ri}(E:I'(tK2 %%é;%’&&hg%ﬁggg%%f,c%ﬁ&ne

- CO( hydr omgraoyie)2 andXpbitiat tetaik td fhebrpmdratrafyttdchmenOdFRE trigXiihg.dr ocar byl ) ,

- CONH(functi onal hydrocarbyl), -CON 120 WO 02/ 36579 PCT/ US01/ 32209
(hydrocar byl ) (hydrocarbyl ), -CON(functional hydrocarbyl) (hydrocarbyl), -
CON( f unctyi onal hy. fu I |~ hydrocarbyl), or a hydrocarbyl group
substi tu?'ed bfhgﬁ;’;&g)ﬁgécﬁ%é%all%g)nvée]’%gﬁregﬁgsg Qeach of R3 and R4 are independently
a 5shydrogen, hydrocarbyl, hal oggn, hydroxyl, cyano, -Q hydrocarbyl),
-Q(functional hydrocarbyl), -N qxgr ogar byl ) (hydrocar byl),

- N( hydr ocar byl ) (functi onal O/R

10.  The compound of claim 9, wherein each R' and R? are methyl groups.

10 11. A compound of formula (III):

15
| r
(11
20 wherein each Z is a nitrogen;
X is independently selected from hydrogen and a blocking group;
C is either
||a1 OX
] _R?
O« Qe
25 4
B

r is an integer between 2 and 4;
each of L is independently a
hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(functional
30 hydrocarbyl), -SO,(functional hydrocarbyl), -COO(hydrocarbyl), -COO(functional
hydrocarbyl), -CO(hydrocarbyl), -CO(functional hydrocarbyl), -CONH,, -
CONH (hydrocarbyl), -CONH(functional hydrocarbyl), -CON
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hydrocar byl ), -N(functional hydrocarbyl)(functional hydrocarhbyl),
-S(hydrocarbyl), -S(functional hydrocarbyl), -S02(hydrocarbyl),

- S03( hydmoa ar/bsgly , - SO2(functional hydrocarbyl), -S03(funPCTUsNI2209
hydr ocar byl ), -COQ hydrocarbyl), -COQ(functional 10 hydrocarbyl),

- hyd b C?C%r

- %O( %lu:]gf ?Lnﬁ&‘k %C&@@H&I;Ofar 9%%I&&%E%ﬁél)hy&r T @W‘%&i@hf uncti onal
hydrocar byl ), CEX@undtichhDBaE kD IHBca6aI Bydbcarb @PNrfau@idafsil grou

hydr ocar byl ) (hydrocar byl ), -CON(functional hydrocar byI ) (functiona

hydr ocar byl ), suleﬁtltlateﬁwuaomfthyla gregipusubst i tut ed by any of the above
gr oups; 15he(gﬁg; d(}?‘ %Hf tnt| cal or different and is independently a
hydr ocar 8?/9 L?ﬁl ar% “"%Ad 20 carbons, wherein R and R2 are
attached to amy&roggﬁtuyﬂr&@fb%@nﬁlog% r}@dﬁ&cyl h@hnd @Mly@f&aﬂfyllgz@ ] c@agd) ot her;

D, when r is 2, iS selected fromthe group consisti n% 6 al kyl ene,
C4- C12 al keny hgdrocarbyl)) W@Méroc@hymdmcwvgné\f(\lwmmha yl)(fangionabt ed by one

iO;It renr): 5p'? )e(égggxygrﬁgar yl)n&‘(g}ﬁﬁ{!&&i Hs&l g?%h%l')l(tﬁ.lr(ljctl%%al%%rocaﬁl) Vgaqycnocarbyl)
CroC( 0) 2 RGERIBEHREL IR 50, 1Ry 050, 1y BRLMYY B0 Ronat (D) S

COO- R18- OCO- - 2)S a I'yoxyal'k Iene bridg er of the férmula XX
CH2- CH( OH) - CI—IBy@o(;@bIQL)(-SEIZ()fWCOtl)Omhhy@H@a@I()gG)O@Ihzd(oxa@byl) m@(ﬁmctlonal
I | kyl b f ot l [, - "o O (CH2- ((CH2
o) (i) - Bedseqrsy COUBarayi) s B el M rbed COUN bttt &
XXII - YY- 0-
C@(ﬁ?@n&@‘ ((ng'%%c(r%ﬂ ﬂg@:}g—% NQ@%M&rb;ﬁ%bNHCﬁmctmnal

pol yoxyal kyl ene ge nenber of

- (CH2) kk- CH( RagdroC&@mb i) {COM I(li}ﬂinoc@rbyﬂ)(@]dtb@nhyws}cabl(ﬁ&(cﬁﬁﬂal (XX111),
2 T RS NS Sl
i

15 each R' and R? is identical or different and is independently a hydrocarbyl group of
between 1 and 20 carbons, wherein R! and R? are attached to an aromatic benzene
ring so that they are ortho to each other;

D, when r is 2, is selected from the group consisting of C,-C,, alkylene, C,-C,, alkenylene,
xylylene, C,-C,, alkylene which is interrupted by one or more oxygen atoms,

20 hydroxy-substituted C,-C,, alkyl which is interrupted by one or more oxygen
atoms, —CH,CH(OH)CH,0—R"*—OCH,CH(OH)CH,-, —CO—R'"*—CO—,
—CO—NH—R'"—NH—CO—, —(CH,),—COO—R"*—0CO—(CH,),—

a polyoxyalkylene bridge member of the formula XX
.-CH,-CH(OH)-CH,-O-(CH,-(CH,),-O-),,,-CH,-CH(OH)-CH,- (XX),
25 a polyoxyalkylene bridge member of the formula XXI
-CO-(CH,),-O-(CH,-(CH,),~0-) ,-(CH,),~CO- (XXD),
a polyoxyalkylene bridge member of the formula XXII
-YY-0-CO(CH,),-O-(CH,-(CH,),-O-),,.,-(CH,),-COO-YY- (XX1D),
a polyoxyalkylene bridge member of the formula XXIII
30 -(CH,),,-CH(R*)-CO-B,~(C,;Hy1~0-) 1 CrnHo - B -CO-CH(R?Y)  (XXIII),
A(CHyy |
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a pol yoxyal kyl ene bridge nenber of the formula XXVI -(ChnH2nn O ) mm CnnH2nn
(XXVl), and a pol yoxyal kyl ene bri dge nenber of the formula XXVII

- CH( CH3) -\)WBZ/Q@SCH( CH3)-CH2)a (O CH2-CH2) b (O CH2 10 CH( CrBY/USO1(32204 | ) ,
wherein a + ¢ = 2.5and b = 8.51to0 40.5 0or a+c¢c =21to 33 and b = 0, R15

.G 10 o byl G LT SO 1
phenyl ene- XX- phenylLeoenReneH 18, O . C.- 195, ,-NHCH,SCRH(R?! c%iz WKV CH3) 2
. R16 is C2-Cl10 al kyl erﬁlé('R : g\lmn A m'f’enez br c2-Cl0 d|%h| aal k(yl ezg(

\menyl ene, 3n?ﬁl1mb'l>0kyaikylem bhégﬁyilneméf;r ert mlata)?ﬂiéfnyl SneRﬂp_rongeglghat
enr is e a y car.bgns is -

al kyl ene, phenyl ene, é%ﬁ(ﬁﬂgﬁhz\ﬁHdﬁgﬁn% %fﬂeé""ﬁ@r ” C6 al kenyl ene,

net kyl enedi phenyl ene, oyc@4),Edp-y3.kyl phenyl ene; and R $ is CZ CIRXV),

al kyl ene, or C4 C20 al kylene interrupted by one or nore oxygen atons; 25
R21 is hydrogen ora@ﬂ)ly@Xﬁalkylcyebndgémmb%mﬁbﬂformubdxlimsubsti tut ed C2- C20

?Lrgger Er oImSZNFOOESO B%wﬁmé(%e?mm nelr n1E regrenr 2f [ 8m61- 12 i's 1 &%{)ps an
| nteger Trom duj 8pflyocdR U ORI AR ECT LM ARA0RVIhen 1 15 3, Dis -E
-CH(CH3) CH,-(0-CH(CH,)-CH,),-(O-CH,-CH,),-(O-CH,-
10 CH(CH,).- (XXVID),
whereina+c=25andb=85t040.50ora+c=2to33 andb=0,
R" is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C alkenylene, or
phenylene-XX-phenylene wherein XX is —O—, —S—,
15 ~—80,—, —CH,—, or —C(CH;),—;
R is C:,_-C,O alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C, alkenylene
provided that when r is 3 the alkenylene has at least 3
carbons;
20 R'7 is C,-C,, alkylene, phenylene, naphthylene, diphenylene,
or C,-C; alkenylene, methylenediphenylene, or C,-C,;
alkylphenylene; and
R'® is C,-C,, alkylene, or C,-C,, alkylene interrupted by one or more
oxygen atoms;
25 ‘ R?! is hydrogen or C,-C,, alkyl;
Y is unsubstituted or substituted C,-C,, alkyl;
B, is NH or O;
kk is zero or an integer from 1-16;
mm is an integer from 2 to 60;
30 nn is an integer from 2 to 6;
s is 1-6;

u is an integer from 1 to 4;
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and when r is 4, Dis --E (CH2-COCR _ 4 wherein R19 is C3 Cl10 al kanetriyl
and R20 is C4- ClO al kanetetryl. 12. The compound of claim1l, wherein Xis
hydr ogen;w@o2/36519 Ri R2 each Rl and R2 is individually aPCl/usa/321®

strai ght chain al kyl, branched al kyl, or cycloalkyl; and R3 and R4 are
each hydrogen 15 1 corrpound of formula (IV): 3 R4A2~\ R~ OO R-ZO
20 Z ~Z O X nrlS?i 525 wherein each Z is nitrogen; Cis either R OX
R2 ~( )) or O 30 R3 3 R 123 02/136579 PCT/ US01/ 32209 wherein X is
selected fromh g group; r is an integer between 2 and
4, each of L is dependently a8 hydrogen, hydrocarbyl, -S02(hydrocarbyl),
- S03( hydr ocar byl 2(functional hydrocarbyl), - SO3(f uncti onal

hydr ocar byl ), ndvthenrls4%9

> —E(CHZ)S—COO-]:— RY

wherein R" is C,-C,, alkanetriyl and R* is C,-C,, alkanetetryl.

12.  The compound of claim 11, wherein X is hydrogen; C is
10 R!

each R, and R, is individually a C, to C,, straight chain alkyl, branched alkyl, or cycloalkyl;
and R? and R* are each hydrogen.

15
13. A compound of formula (IV):

-
3 RY
R ~[_ _OL

R1
\
=0l , 1O
20 O
2~z 0O X
he

C
- r
av)
25
wherein each Z is nitrogen;
C is either
F|z1 OX
> - O
or OL

. O Q-

| 7R

R
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- CO( hydrocarbyl), -COQ(functional hydrocarbyl), -CQ hydrocarhbyl),
-CQ(functional hydrocarbyl), -CONH21 - CONH( hydrocarbyl), -CONH(functi onal
hydr ocar w0 2/36s@0ON ( hydr ocar byl ) (hydrocarbyl ), - CON(funcPCDUO&H1/32209

hydr ocar byl ) (hydrocarbyl ), -CON(functional 10 hydrocarbyl) (functi onal

hydr ocar byl ), ydr byl qrqup subst ed by any of the above

groups; each g erﬁglg eﬁ&ﬁ%‘f%“f‘&%fﬁﬁ%ﬁﬂéﬁ??il?o}( % n, hydrocarbyl,

hal ogen, hydr g in¥éibetwédnysigesar byl ), - Q(functi onal hydr ocar byI ),

- N( hydr ocar byl );hydr ocar byl(}e " 15 N(hydrocarbyl) (functional hydrocarbyl),
ony

N(functional edehdidciaimdepyy #i onal hydr ocar byl), . - S(hydrocarbyl),

Slhnctienal | oLees O ORGSR SN, SEiRibShese )
- GO hydr ocar byl) so tfoﬂﬁ)lq{yd%@ E?W@@%ﬁhéwdrbalhy&%eﬁ gsocaf byl)

-CQ(functional 20 hydrocar byl ) hydrocar byl) Uncti onal

hydr ocar byl ), - CONGRIO(hy dONiHbRY HCOCRimetipnal-hgdiddefaytc GQhatrobsrtiy e ar byl ) ,

-CON (hydrocar byl raca

hydr ocar byl ) (hydr o?&%‘m 1ona1%@qe§rm?§)\l éﬁgﬁihm}ﬁlw‘)a('m%ct i onal
hydrocarbyl), or adupsadil niaueAN0eON tBtbdibyBitidbcatile) above
groups; 25 each R and I's |ade}g{r| calﬁ}cir di fglty@ent gﬁgy}:s ?antggpendently a
hydroEaabyI group @ONtfemchmamlmdmcdrt@mxhﬁlrbcﬁn‘s%l%wﬂ@wmmﬁ?ﬁsdnd R2 aLe .
atcetoanaro ic e ring so. tha ey are._ortho to.each other;
% WGhen r i 2, ?Cél&lfyg)égw O USSP o A OGP YO BT bRt Pene
4 Cl2 al kenyl enearl i pgzzo al kyl ene which is interrupted by one
or nore 30 oxygen atons, yd oXy-substituted C3 C20 al kyl which is

i nterrupted tb,acbnéRbandwﬁfareanmgendeatlpus CHZCH(O—I)CHZO R15 OCI—IZCH(O—I)CHZ-,
124 WD 02/ 36579 PCT/ US01/ 32209 R16-CO-, -CO NH R'- CH2) -

000 R $- 000 ( Crz) Svsiressny bidrogakspl dradossn; H&EOMW@P%P@W@%MM a XX

- CH2- CH( OH) - CH2- 0'-bgﬂ%étﬁ(gé'l?ﬂﬂﬁ)éé%yl%%&ﬂ}byl)(hydmcarbyl), -

15 N(hydrocarbyl)(functional hydrocarbyl), -N(functional
hydrocarbyl)(functional hydrocarbyl), -S(hydrocarbyl), -S(functional
hydrocarbyl), -SO,(hydrocarbyl), -SO,(hydrocarbyl), -SO,(functional
hydrocarbyl), -SO3(fuhctional hydrocarbyl), -COO(hydrocarbyl),
-COO(functional hydrocarbyl), -CO(hydrocarbyl), -CO(functional

20 hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional hydrocarbyl), -CONH,,
-CONH(hydrocarbyl), -CONH(functional hydrocarbyl), -CON
(hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(hydrocarbyl),
-CON(functional hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl
group substituted by any of the above groups;

25 each R' and R? is identical or different and is independently a hydrocarbyl group of
between 1 and 20 carbons, wherein R! and R? are attached to an aromatic
benzene ring so that they are ortho to each other;

X' when r is 2, is selected from the group consisting of C,-C; alkylene, C,-C,,
alkenylene, xylylene, C,-C,, alkylene which is interrupted by one or more

30 oxygen atoms, hydroxy-substituted C,-C,, alkyl which is interrupted by one
or more oxygen atoms, —CH,CH(OH)CH,0—R"*—0OCH,CH(OH)CH,-,
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5 -CH2- (XX), a polyoxyal kyl ene bridge nmenber of the formula XX
-CO(CH2)"-0-(CH2- (CH2)"-O )M (CH2) "-CO- (XXI'), a pol yoxyal kyl ene bridge
menber ofwohz3dser mul a XXI1 - YY-0- CO( CH2) n- O ( CH2- ( CH2) nCP¢mrs§1d322)09n COO- YY-
(XXI'1), 10 a pol yoxyal kyl ene bridge nmenber of the fornmula XXl Il -(CH2)kk

CH(R21)-CO-B i-(Cnn nG;) nH2n | < - 2)kk (XXI'11), a

pol yoxyal kyl ene brrdl_g@_ r?Fe H’T&ﬁ?‘m‘(%*&gj’

- COCH( R21) CH2NH( Cnnkgri§) npBanHam- YgH2(@HiGR2 ) CO- (XXI'V) - 15 a

pol yoxyal kyl ene br ?chitge 2rgr)errber of the for Frul é)s XXV -YY-0-CO (CH2) 2-NH-(C,
H2nn- O- ) nm CnnH2nna NelyogrEkgieacbivdae raotir, of the fooyx Xl kyl ene bri dge menber

f the f la XXVI - (CnpnH2 ,
Bol yoiyaI)rk;/TIJ eﬁe bri dg(e ﬁ@ﬁb‘gﬂ{(&bt %mp %)mm'%%z?&gl(&{)
- CH(;CH3) - CH2- ( O- CH( CHB) - CH2) aCHZQ CH2-CH2)e (O-CHZ CH(CH3)~ ( XXV I()X’g@, -
g

wherein a + ¢ = 2.5 and b = 8.5"to0 40.5 or a+c¢c =2 to 33 and b =
is C2C10 al kyl ene, a palyok@xlkyxland lydgeneenber@? @ Ordila ¥Rl kyl ene, 2

h I : ht hyl . 4 I -6 :

Dhemt e 3 Dhemt e’ ok RGO ey A5, ASELEN 02" o0 oty 2
R16 is CZ Cl O al ky I e fit hi aal kyl ene,
phenyl ene, napht hy%ggg?xﬁréﬁgl%y e e,rh%ﬂrlﬁéé%f%%e %ﬁﬁgﬁy e%e 30 provided that
when r is 3 the al kenyl eNE-O&A0EIH,) cBLCH3-(CERy, o s,-((A2H, -VOMTN365XXII),

PCT/ US01/ 32209 R' is C2-C10 al kyl ene, phenyl ene, napht hyl ene, di phenyl ene,
or 182- C6 al keny! engPolyaRYRIKEgRPT ﬁ%"ét?‘FéPf\éIe f@ﬁn@ﬁgql kyl phenyl ene; and

-(CH,),,~-CH(R*)-CO-B,-(C, H, . -0-);,CoaH,n-B,-CO-CH(R?)-
(CH,)y- (XX11D),
a polyoxyalkylene bridge member of the formula XXIV
-COCH(R*YCH,NH(CH,,.0),..C..H,,,-NHCH,-CH(R*)CO- (XXIV)
15 a polyoxyalkylene bridge member of the formula XXV
-YY-0-CO-(CH,),-NH-(C_H, -O-)_.-C,..H,, -NH-
(CH,),COO-YY- (XXV),
a polyoxyalkylene bridge member of the formula XXVI
(ConHannO-) i ConHone™ (XXVI),
20 and a polyoxyalkylene bridge member of the formula XXVII
-CH(CH,)-CH,-(0O-CH(CH,)-CH,),-(0-CH,-CH,),-(O-CH,-
CH(CH,)-  (XXVID,
whereina+c=2.5andb=85t04050ra+c=2t033andb=0,
R" is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,

2nn

25 A phenylene, naphthylene, diphenylene, or C,-C; alkenylene, or
phenylene-XX-phenylene wherein XX is —O—, —S—,
—S0,—, —CH,—, or —C(CH,),—;
R' is C,-C,, alkylene, C,-C,, oxaalkylene or C,-C,, dithiaalkylene,
phenylene, naphthylene, diphenylene, or C,-C, alkenylene
30 provided that when r is 3 the alkenylene has at least 3

carbons;
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R18 is C2-Cl10 al kyl ene, or C C20 al kyl ene interrupted by one or nore 5
oxygen atoms; .$ R21 is hydrogen or Cl-Cl16 al kyl; YY is unsubstituted or
subst it utved 0Z%5C20 al kyl; Bl is NH or 0; kk is zero or aPCT/uS&gR2e09 rom
1-16; 10 mmis an integer from2 to 60; nnis an integer from2 to 6; s
is 1-6; uis an integer ¥ C.1CtQl ]ene%lﬁﬁh Tenk Snapht 1enieSdi Berfgidhe,
[(cH2)-co0_13 and when r is 4 E? k%/s 20 (}ZIHZ)-CaC%;O% b ri§'1\/\/r1ere|n R19 is
C3- C10 al kanetriyl and R’Z(ﬁzr@G E(Dderﬂmeamkfhmbneilph&nylem, ofKEIeC(;onpound of
claim 13, X is hydrogen; RlL, R2 each R1 and R2 is individually a
Cl to Cl10 straight chai r‘?né}flR@ﬂnyeSPaar%lhed al kyl, or cycloalkyl; and R3 and
R4 are each hydrogen. 3G14 7 / d of
formta - B o R f%cz\zl@&?ﬂ(g@‘% &&’Cﬁzoléﬁailé&%%%upéeé by%nﬁ%?%v@
5 oxygen atoms;

R? is hydrogen or C,-C,, alkyl;
Y'Y is unsubstituted or substituted C,-C,, alkyl;
B,isNHor O;

i

kk is zero or an integer from 1-16;
10 mm is an integer from 2 to 60;

nn is an integer from 2 to 6;

s is 1-6;

u is an integer from 1 to 4;

whenris 3, X’ is
{(CHZ)S—COO&— R
3
and whenris 4, X’ is

. —{(CHz)S—{:ooﬁr RY

wherein R" is C;-C,, alkanetriyl and R? is C,-C,, alkanetetryl.

15

14.  The compound of claim 13, X is hydrogen; C is
25 R

each R, and R, is individually a C, to C,, straight chain alkyl, branched alkyl, or cycloalkyl;
and R® and R* are each hydrogen.
30
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ZOYZ R | Cr 10 (V) wherein each Z is independently nitrogen or nethine,
and at least two Z are nitrogen, to forma triazine or pyrimdine ring; X
i s i ndepavaensdsyo sel ected from hydrogen and a bl ocki ng grpapUso1B2e® i OX
15 RR or OO R33 R4 r is 2; each of L is independently a 20 hydrogen,
hydrocar byl , -SSPk dosrabRYhL: (V3;S03( hydrocar byl ), - S02(functi onal

hydr ocar byl ), -SO03(functional hydrocarbyl), -COQX hydrocarbyl),

-CO( functional hygrocarbyl), -CQ hydrocarbyl )y -CQfunctional

hydr ocar byl ), - hydr ocar byl ), CIIXfunctlon | hydrocarbyl), -CONH21

_ CONH( hydr ocar byl ) | - CORH 25 CON

(hydrocar byl ) (hydr gcarpyf ' hydr ocar byI ) (hydrocarbyl), -
CON( f unct i onal hyddod3r i ong —RSr a hydr ocar byl group
substituted by any|of the DU PSy Q?ch off R3 is independently a

hydr ogen, hydrocar
-Q(functional hydr
N( hydr ocar byl ) (fun )
hydr ocar byl ) (functifonal hydrocart , -S(hydrogarbyl), -S(functional 127 WO
02/ 36579 PCT/ US01/ 32209 hydrocarbyl), rrocar byl ),

-S03( hydrocarbyl), -S02(functional hydrocarbyl), -S03(functional

hydr ocar byl ), -COQ hydrocarbyl),

ydr oxylR” cyan,) -Q(hydrocarbyl), 30

carbyl), -NChydrocarbyl) (hydrocarbyl), -

\%
10 V)
wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to
form a triazine or pyrimidine ring;
X is independently selected from hydrogen and a blocking group;
Cis 1
R OX
15 .
/ /R
0"« <Qre
4
B
ris2;

each of L is independently a
20 hydrogen, hydrocarbyl, -SO,(hydrocarbyl), -SO,(hydrocarbyl),
-SO,(functional hydrocarbyt!), -SO,(functional hydrocarbyl),
-COO(hydrocarbyl), -COO(functional hydrocarbyl), -CO(hydrocarbyl),
-CO(functional hydrocarbyl), -OCO(hydrocarbyl), -OCO(functional
hydrocarbyl), -CONH,, -CONH(hydrocarbyl), -CONH(functional hydrocarbyl), -
25 CON (hydrocarbyl)(hydrocarbyl), -CON(functional hydrocarbyl)(hydrocarbyl), -
CON(functional hydrocarbyl)(functional hydrocarbyl), or a hydrocarbyl group
substituted by any of the above groups;
each of R’ is independently a
hydrogen, hydrocarbyl, halogen, hydroxyl, cyano, -O(hydrocarbyl),
30 -O(functional hydrocarbyl), -N(hydrocarbyl)(hydrocarbyl), -
N(hydrocarbyl)(functional hydrocarbyl), -N(functional
hydrocarbyl)(functional hydrocarbyl), -S(hydrocarbyl), -S(functional
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-CO(functional hydrocarbyl), -CQ(hydrocarbyl), -CQ(functional

hydr ocar byl ), -0OCO( hydrocarbyl), -OCO functional hydrocarbyl), -CONH21 5
- CONH( hyavoozsdsyd ), - CONH(functi onal hydrocarbyl), -CON PCT/US01/32209
(hydrocar byl ) (hydrocarbyl ), -CON(functi onal hydr ocar byl ) (hydr ocar byl ),

GO 1 unot i onal by aGasiibl) L4OLh 08k 1y QTR L56, Ayligha DY

group substituted b ove du s’ eac I's 1dentical

or different and |shydﬂd@pleﬂyl%oj(mrﬁnmhmaéhbyl),gcmmhydimcé;ﬁyt)et ween 1 and
20 carbons, wherein Rl and R2 are attached to an aromatic benzene ring so

that they are ort hdcgp@ﬁ&ﬁlOB@IHWﬁrOCa?Wl)RﬁQ@Yé@P@@VBdcﬂ(ﬁmctlﬁ@algr oup

alkyl Jof 1 to 12 cabRsn ROy Bl et Bl STyt
subsgituted by cycl@mmthyd@éé%yl) %@Nmﬁﬁ@ﬂoﬁm%&o@m& pheogN, al kyl
substituted by phe 81/1I ene, al kyl “interru enyl ene, benzylidene,

-5-, -$S, -SES ydrsczarbyl)Ekmzlrocarb»yiéﬁCEONduncucs(aizhﬁ;hs@azbyl)(hmdirpca»mlsi.:ylezr NH- CHZ

: d CH3 CH3 20 vvh t f

Akl of 2 to 12 A BNREEEHE! ﬂy%gysqr@?&wcthaPalgwﬁaon%ypZh‘é%ﬁyéﬁ{iﬂbr?i A

i nterrupted by CyC|g}bﬁj(Mlbsﬁfut§1[§}Da@20f2§egﬁj’v@%{b and al kyl term nated
he co

by cycl ohexyl of 8 to 12 carbon atons ound of claim15,
wherein Xis hyeaqah)lj,enndl@2 issdentical omRjifferzot @dllsaadmrra@nﬂﬁsmdmcmusmmﬁog

each,R, and R2 is in ua to, Cl O.st | ai.n br.anched
al kg? , or cycl oal ket efived S?d %ﬁ’q gargéq»?yg}lgﬁ af‘% ﬁf‘-} g4 & arg:grgma Pfzing a
material conprisi n%ehﬂﬁe%ﬁfg&&%ﬁaﬁﬁ? ﬁf@‘bi’tﬁ@t@@dcﬂ ol S with the
conmpounds of clainms 2, 11
R*is selected from the group consisting of straight chain alkyl of 1 to 12 carbon
atoms, branched chain alkyl of 1 to 12 carbon atoms, cycloalkyl of 5 to 12
carbon atoms, alkyl substituted by cyclohexyl, alkyl interrupted by
15 cyclohexyl, alkyl substituted by phenylene, alkyl interrupted by phenylene,
benzylidene, —S—, —S—S8—, —S—E—S— —SO—, —SO,—
—SO—E—SO0—, —SO,—E—S0O,—, —CH,—NH—E—NH-—CH,—,

and

CHj CH;
20 % ' < > / g

wherein E is selected from the group consisting of alkyl of 2 to 12 carbon atoms,
cycloalkyl of 5 to 12 carbon atoms, alkyl interrupted by cyclohexyl of 8 to 12

25 carbon atoms, and alkyl terminated by cyclohexyl of 8 to 12 carbon atoms.

16.  The compound of claim 15, wherein X is hydrogen; C is

R1

5 ~O7
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18. The nmethod of claim 17 wherein said material to be stabilized is
selected fromthe group consisting of: polyolefins, polyesters,

pol yet hemg0 opadsyket ones, pol yam des, natural and synt het PCT/USHIB22®,

pol yur et hanes, polystyrenes hi gh-i npact pol ystyrenes, 10 pol yacryl ates,

bl yor yr HGUR: . oo EEh e 1y BRihefnlent St ey Cbebe i EE PSR o
cel | ul 03|aﬁdge%taaﬁ}%m§ég yrat e, cellulosic polyners, polyimdes,

pol yam dei m des, polyetherim des, polyphenylsulfides, polyphenylene oxi de,
pol ysul f ones, polyethersulfones polyvinylchlorides pol ycar bonat es,

pol yketones, alip ket ones her mppl astic 15 TPO s noreS| n
crossl i nazd p?? &‘P OgtSéB HBpirEa g}rgpns&g @F@@EW ﬁa?té"t&'&)?g maiegal
pol¥psteggmgﬂgc % kY 8a8Rs 2 PhEN8 ot i or mal dehyde, urea/formal dehyde and

mel anlne/forna y e resins, drying and non-drying al kyd resins, alkyd
resins, polyester resins, acrylate resins cross-linked with nelanine
resins, urea r si ns, ocyanates i socyanur ates, carbamates, epoxy resins,

cross- i Aked § Bw‘th fredaipel ] wherei 3 mpiepndpibe stabdized ds spleqteshiemdhe

het er oc i W th
anhydri égjrsdu rcgg%s n<§0 6@%&1&0&@%% s@?ﬁg&g@ rsaﬁg?@}oﬁ&pgﬁ?@%@f@s %ﬁﬁ%les

bl ocked amd syeshetivirtibbeas; tpolsairettanes spdlystat s, higt-imphthotyseyreasspounds,
ketimnes with activated unsaturated _and_nethylene congounds

pollfket i RPaEYlatesceptpmatiarErales: Palyassials m%taéevl@mwﬁs, polyysiagicset. oacet at e
resins, ﬁ&gyﬁkg@ﬁpgﬂl xgl AL L 13RkLRN, é@@%{% SMIRAL 44 %ﬁﬂr&%éﬂm&sé Sc%%a'}!é 25

radi ati o ep ok am-ne res organi ¢ dye

cosnet i Chiykctlulosic pblyteds, @ol}&ﬁﬁtbsﬂﬁﬂﬁfmlﬁaﬁrﬁﬂésabb ?Bﬁlerlﬁi”&gsogr aphl c film
paper, ink, and m xtures thereof. 19. The nethod of claim 12 wherein the

amount oPolyahenylsyHisissredynhenglsae pxide 1 pelysul fmesiobothessplfgaryht based on t he

Compound@ By PEeBlches ity b CRie UbhAR R MReks el 32000

(b)isat | €R6s, ﬂﬁﬂoﬁ&shﬁfro@dﬂﬂkéd ?awaylafets afld fabl@ﬁétéﬂﬁﬁp(ﬂff@b‘@a‘ﬁ@ﬂé%&fshﬂ&dﬁ
UV- absor bers and ght stabilizers, and antioxidants. 21. The corrp05|t|on

of cl ai npolgesipieped ﬁolya@rulaéﬁs p@@i/fqmeldghm urgadprmpaldeliydegaflected 5 from
R AR e
hi nder edregiis WRSylate resins cross-linked with melamine resins, urea resins, isocyanates,
isocyanurates, carbamates, epoxy resins, cross-linked epoxy resins derived from aliphatic,
20 cycloaliphatic, heterocyclic and aromatic glycidyl compounds, which are cross-linked with
anhydrides or amines, polysiloxanes, Michael addition polymers, amines, blocked amines
with activated unsaturated and methylene compounds, ketimines with activated unsaturated
and methylene compounds, polyketimines in combination with unsaturated acrylic
polyacetoacetate resins, polyketimines in combination with unsaturated acrylic resins,
25 radiation curable compositions, epoxymelamine resins, organic dyes, cosmetic products,

cellulose-based paper formulations, photographic film paper, ink, and mixtures thereof.

19.  The method of claim 12 wherein the amount of said compounds is about 0.1 to
about 20% by weight based on the material to be stabilized.

30
20. A composition comprising

(a) the triazine compounds of claims 2, 11, 13 or 15; and

1
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and hi ndered phenol antioxidants. 22. The conposition of claim20 wherein
said at | east one additive is selected fromthe 10 group consisting of:
2-(2' - hyowvory3®79 et hyl phenyl ) -benzotriazol e; PCT/US01/32209
2-(3,5 -di-tert-butyl-2'-hydroxyphenyl )benzot riazol e;

5'-te I
R B A
3,5 hglllt—st@ﬁmzem;hydiaﬁlm@&'gjﬁpxyphenyl) 5-chl or obenzotri azol e; 15

(

E

(3 -tert butyI 2' - hydr oxy-5' rret hyl phenyl ) - 5- chl or o- benzotri azol e;
(3 -sec butyl -5 -tert- butyI 2' - hydr oxyphenyl ) - benzotri azol e;
(2
(
(
(

3 ) gyggfi(%/"gﬁ c@@?&%&’ P%?l&f@gﬁ;q%‘xgséhi% l?e}sgg%ci %ther additive is selected
g , S fibinsthe groug coRsibiH S hydroxDyinORyahetizd b en@atiddsazol e; a m xture

3' - t e?(2-hydspxphenyhly HB Sxiyiagines, 22-bydipkphepseptsoondsestanicallyHanddryd smigieh or o- be
nzotriazol g,.. o

2-(3' -t e?f{(ﬁﬁ}{]{l%{ff@ ghqn[okg?tﬁ)-xéqm'hexyl oxy) - car bonyl et hyl ] -2' - hydr oxyphenyl ) -5
-chl oro-benzotri azol e,

2-(3' -tert-butyl-2'-hydroxy-5"'-(2-nethoxycarbonyl et hyl ) phenyl ) -5-chl or o- ben
zotri azold, The composition of claim 20 wherein said at least one additive is selected from the

245" ehbup kisiig o AU Yoy by Shens B eRnditiatale; ) Pheny!) benzotriazol e
2- (3" - t e343'Bubidertbut Iy xphdrd BEA2L Py Ear bonyl et hyl ) phenyl ) benzotri azol
e1

2-(3' -t e2-(5'bert-jbut-y5'2L{lﬁir()ﬂypénehyﬂ)wayﬂriaxg@,car bonyl et hyl ] - 2' - hydr oxyphenyl ) ben

Lo kol 5 S AeBO Lo  bn a

ol e; 2-(3',5"di-tert-butyl-2"-hydroxyphenyl)-5-chlorobenzat
2, 2- met hyfenebll §[4u€yl 1, § rox%’Ie)terngr;et ﬁy?g)uer§zl%rlazog)enzot riazol - 2-yl phenol ],

t hé530 t2- éﬁﬁﬁﬁ-belryl ﬂi—hsa:trolqr*S pmeﬂhyhﬂlemjﬂ) -5-chloro-benzotriazole;

2-[3"-tert-but 2-.met ar bon t.hy - hydr oxyphenyl ] benzotri azol e
with 1 g’“ﬁéé?‘é I%Sé‘i'ﬁ nys é%tﬁ9?(?sl?re gl ycol 300;
[ R‘ CH2CH %% 35} 8ct§x Qﬁsrrzotrlazole

‘-tert-b 4' = hydr oxVy- benzotri azol - 2-yl phenyl ;
b| s(2, 2, B(3B; 5t dnt-ﬁestfmyisﬂ' hthexphhnyl)begdo)nazeteacat e;

b1 o( 1, 2, HUEskBisert SRy bpbr B oo isspsq tisole; a mixture of
bi ¢ 1- ocj @ Q- bgtyg 261'1}@{1‘5)%]: 5W&WBQ&&%dn?ieﬂmﬁ)p‘ﬁEﬂﬁ?—g—a&%r&benzotriazole,

2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)-carbonylethyl]-2'-hydroxyphenyl)-5-chloro-benzotri

2
2-
2-
2-
2-
2-
2-
2-
of
2-

azole,
2-(3'-tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole,
2-(3'-tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole,

25 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole,
2-(3"-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)benzotriazole,
2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole and
2-(3'-tert-butyl-2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole;
2,2-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazol-2-ylphenol], the

30 transesterification product of

2-[3'-tert-butyl-5'-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]benzotriazole with
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bis(1, 2, 2,6, 6-pentanet hyl pi peridin-4-yl) n-butyl

3,5-di-tert-butyl -4-hydroxybenzyl nal onate; the condensate of

1- (2- hydvooryzmsdsygd ) - 2, 2, 6, 6-t et ramet hyl - 4- hydr oxypi peri di nBCEUS015322@i Ni C
acid; the 10 condensate of

NN - bi s apei.byl-enedi am ne and
4-tert- g%?léftg%ﬁ Eé’ g@d‘ﬂ{or oqu%(gO?Cr %?%ﬁ?é oX

tris(2, 23'&zﬁ-mlnﬂhyﬂﬂmxy{ﬁ'—aﬁﬁbdﬁzmrﬁzmL2 ylpherylj | ot ri acet at e;
tetrakis tetramet hyl pi peridin-4-yl)-

1 2,3, 4 {%6@@?%@%@9@@@@4 -yl) sebacate;

4- benzoyﬁ1 %g%e*gﬁ%@l tjﬂg%éféﬁ%frh%e}sﬁ%{%g@t hyl pi per azi none) ;

4- stear yb@qqyz 2,6-PerftathethylpipRiidi-piyDesiaditee; 15
bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-buty

| benzyl ) 13%9@5191%-2 2,6,6-tetramethylpiperidin-4 -yl)sebacate

b1 o( 1- oot o1 ok S R A P R TES T cobmcnr e

bi s(1-ocs sl@xmﬁu@l-a,@ﬂt@&yb&wﬂﬁﬂoﬁat@embdaﬁdeﬁmgbﬂate the condensate of
N, N -bis(2,2,6,6-tetranethyl piperidin-4-yl)hexanet hyl enedi am ne and 20

4 mor phol{%bydrosyqihﬂw&n@ﬁ Ietmrsethylréhhwrexymh@uhmm timicdcid; the

o 1" Al A B B by e TR R Ehedmiicund O 11 821N

2- chl or o4 ferBoktiRirfind 2 [BUdivh1BF0- mg ﬂu%z&e%ﬁcma%&eﬁaﬂaﬂhplpwridﬂach)yi)l 3,5-triaz

ine and 1, 2-bis-(3- am nopropylam noﬁpet ane
8- acet ylmmldme@yﬂe tﬁtraklg(292,6éttcﬁm@thy 1p]i3r1§11184-0’i)r A2ab pibutingtebpabenydat?;, 4- di o

gedodecdfiie(ﬁ)g ethane%%l)%m%g 5t§ttrr%1rr¥1%tth}>fplge1%§1rnlor%)n 4-yl)pyrrolidin-2,5-dione;

- (1-et haﬂgaﬂzo I- 226; @tétﬁ&ﬂea{wlslbwlﬁhw ételarpro&ym 9 rté@éméﬂhprpa’pe‘%rdmeone

3-dodecyl -1 -( 6, 6- pent anet hyl pi peri di n- 4- yrrolidine-2,5-dione; a
m k$ure tu$(1,242,ﬁ,6mdw3dthvlmperadﬂ)ﬂ-rsbw} 2/4(2)—)1(1}'@112);(2-365 Gi-teat- bwﬁxehwlpu peri di ne;
t he condensat.e

N, N' - bi SPaloBatg; %nto‘s?v#ﬁrﬁe? AyeprmethyalA-SariarasRE it Ren & i ne and
4-cycl oftﬁmlo%wwgr 226‘5 m&ﬁhﬁwﬁlpémgmsew&tene the condensate of

1, 2- bi s(3-am nopropyl am no) et Hane 4,6-trichloro-1,3,5-triazine and 131
VO 02/ 36859- @Mﬁﬂ%ﬁl@@mmeﬂh}ﬂmpyﬁlmsnmlm@ B¢ Gordensaieef hyl pi peri di ne;

2-undecyl,~4,7,9,9- ranet hyl - za-.4-oxospiro [4.5]decane;

oxon b PO DR S bRy ey B et Bhatigutiegra

Z{n%@ 9, 9-4-RiokSHBRIMBY, 6-dichlorb NS 86 ¥Aind; 1RX@ndeafliZa- 4- oxospi ro[ 4. 5] decane
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and

1,2-bis(3-aminopropylamino)ethane; the condensate of
2-chloro-4,6-bis(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and
1,2-bis-(3- aminopropylamino)ethane;

25 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione;
3-dodecyl-1-(2,2,6,6-tetramethylpiperidin-4-yl)pyrrolidin-2,5-dione;
3-dodecyl-1-(1-ethanoyl-2,2,6,6-tetramethylpiperidin-4-yl)pyrrolidin-2,5-dione;
3-dodecyl-1-(1,2,2,6,6-pentamethylpiperidin-4-yl)pyrrolidine-2,5-dione; a mixture of
4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine; the condensate of

30 N,N'-bis(2,2,6,6—tetramethylpiperidin—4-yl)hekamethylenediamine and
4-cyclohexylamino-2,6-dichloro-1,3,5-triazine; the condensate of

1,2-bis(3-aminopropylamino)ethane, 2,4,6-trichloro-1,3,5-triazine and
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5 epichlorohydrin; 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)- 1,3,5-triazine;
2- (2- hydroxy-4-n-octyl oxyphenyl ) -4, 6-bi s(2, 4-di net hyl phenyl ) -

1, 3, 5-trive@onass79 2- (2- hydr oxy-4- (m xed PCT/US01/32209

i so-octyl oxyphenyl) -4, 6-bi s(2, 4-di met hyl phenyl )-1, 3, 5-tri azi ne;

2-(2,4-d I, OX I 2 dlnethylphenyl) 1,3,5-triazine; 10

2, 4- bi s(%%&'&?%%@hffﬁr%%ﬁ%’ﬁ fpgﬁif eB (2, 4-di net hyl phenyl) 1, 3,5-triazine;

2- (2- hydpoxyedi-gct ybqestym@ﬂwD-oﬁa-@@balﬁéa%msstpyﬂoph Eﬂé&érre 1,3,5-triazine;

2- (2- hydr oxy- dodecyloxyphenyl)-4 6- bi s( 2, 4-di met hyl phenyl ) -

1, 3, 5- t r Pxrbiperanzinyl-triazines and the reactlon product of

]2_ gz 5h¥?f ggl}f%gat}ame%eﬁ&l c%/)((:}ld%ngg oXa—3 Q & 3(12-4 oxosplroﬂyg]agc%?l 'a&&

2- [ B- hy dgislotbhidrifty dr oxy- 3- but yl oxypr opyl oxy) phenyl ] - 4, 6- bi s(2, 4- di met hyl p
henyl )-1,"3, 15  5-tri azi ne;

2- [ 2- hy d2.8:6ytrid 2Ry dryxiy- éeopt;&o;qqmynyi)(y@rfemzmy) phenyl ] - 4, 6- bi s( 2, 4- di et hyl

D T sy A Rt Risphonil b sy B At Py IEhepy Rl el Wit - 4, 6-bi (2,4

di met hyl plepydo nﬁédi% henyl)-4,6-bis 2.4 dimethylphey)-1.3.5-t5
212 Ryt oy - L5 oy - dodeby Sy apass) PR R b 1

henyl ) 2, 4—dﬁ)}‘ﬂrmxyphmyri)34 6-bis(2,4-dimethylphenyl)-1,3, 5-tr1azme

518 by -SRI ?ﬁﬁﬁﬁ%@ﬂ@%@%ﬁﬁe@}l@ 55D | A iasine:
R SIS 1
gﬁ glr Qw(bh%memémﬂmmmemmwMS@ 4mx 4-dec ?ghegggggmﬁgnone
2- hgdrogj/ hlﬁ%ﬁé&gﬂ%ﬁ Eﬁéﬁbﬂé“bl H‘y‘g % &‘%%sz éxt?%}g%ophenone
113, b A D R e AR OB o RS S R BB ABRABIRTS,

1
5-
2,

i methylp

3,
, By 5-trs- ﬁ(aam'é di -tert butyl - 4- hydroxybenzyl)l socyanurate 30 1, 3,
tr

i s( tert- t | - 4- hydr oxybenzy i met h Ibenzene
6-di - t%&%‘hlﬁgf”@f 4121%( ﬁ{){pf @?%}oxyp%pyloxy) %)henyl] 4 6-b1s(2 4- dlm%thylphenyl) 1,3,

Tl st 5988 2 Eode IS R L b po n ) P e R T e

esters afimethyl{phefyldhl; 3L$t1ﬁa~zline;yl 4 hydr oxyphenyl ) propi onic acid wi th nono-
or poly %d“ c. al cohol s;. ester

b- (5-ter [obirdrosyd iy dydsgrys- %@W %mpysap%emyarﬁ 6-bisk? 4-dimethyiahsayDor
20  1,3,5-triazine; 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine;

2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine;
2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hydroxypropoxy)phenyl}-1,3,5-triazine;
2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-1,3,5-triazine,
2,4-dihydroxybenzophenone; 2-hydroxy-4-methoxybenzophenone;

25 2-hydroxy-4-octyloxybenzophenone; 2-hydroxy-4-decyloxybenzophenone;
2-hydroxy-4-dodecyloxybenzophenone; 2-hydroxy-4-benzyloxybenzophenone,
4,2' A-trishydroxybenzophenone; 2'-hydroxy-4,4'-dimethoxybenzophenone;
1,3,5-tris(2,6-dimethyl-4-tert-butyl-3hydroxybenzyl)isocyanurate;
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate;

30 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene;
2,6-di-tert-butyl-4-methylphenol; 2,2'-ethylidene-bis(4,6-di-tert-butylphenol);
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pol yhydric al cohols; dinethyl-2,5-di-tert-butyl -4-hydroxybenzyl phosphonat e;
5 diethyl-3,5-di-tert-butyl -4-hydroxybenzyl phosphonat e;

di oct adeay® 033d374di -t ert - but yl - 4- hydr oxybenzyl phosphonat e; PCT/US01/32209

di oct adecyl - 5- tert butyI 4- hydr oxy- 3- nethylbenzylphosphonate; and the
calciumsalt of nonget hyl ester of

3, 5-di - t rlp3 mﬁ(wer&bwhf*dwm&nmmm)@tw, gstegiifdes of

b-(3,5-d t 4

N b oS B GO R RBRDIRN i B, REE BT i e
N, N - bi sedef-otib= (E&él&-ﬂatstlw hyr byl B astaiiphatlyDibeddi ey hoitl vifembyb-estedi am ne;
and N, N -bi séf 5-di-tert- butél - 4- hydr oxyphenyl pr opi onyl ) hydr azi ne. 23.
The conpaelvhyeic Jeohalsidimetbyk {5t41éﬁﬂ@@%4r1§{df@4Y@eré1qsa onage;be st abilized,

said 15 g%h%l 3Fa§yceht rtebcutﬁ %Vgo y%eﬁlggfplc’%%h%ﬁﬁs' sting of: polyolefins,

pol yesters, ers, ‘des, natural and synt heti c

rubbers, dm’ca\dwﬁBhﬁﬂﬁﬁ:ﬂ-myy%yﬂ@ﬁ?%nzyiphgiphbﬂﬂéct pol ystyrenes,
pol yacryl at es, pofynet acré ates, polyacetals, poI yacrylonitriles,

pol ybut ad!oét@éscyl*éeﬂel;té:tuyyle‘h SdfOﬁBS-msﬂlyibewlmyh@atet end the catnm}maale ofthgr ene
| | | | | ] ul.
Do i m abonodhy S ok drdite SR SaE S P S RFITRE s,

pol yphen?ﬂ!k?@ﬂil‘l&‘ﬂt-@ﬁtyl-ﬂ%}b@é&}fpﬁ@l%ﬂ% ro@@hﬂé%iaeshéybi ones, polyvinylchlorides,
pol ycar bonat es pol yket ones ati c pol yket ones, ther nopl astic TPO s,

amlBor estN'ebldé§|—dlrtﬁéd)ll@dWbyxhykmmsy]amlfpvﬂ)}nmmthylemdla}mmnyanat e

ﬁ;g:llsl‘lopﬁgﬁlokgﬂé 2 ﬁ‘asb“%& %{4{5 Z) nm{hﬁ@ Ide a‘é%d non- dryi ng

al kyd r eISI'N'sc)ls(Q|SKM%I&-Q)%'tﬂﬁlhh)Rﬂby}ﬁ‘p?kﬁilp%%l6@%9&[%121%8ry| at e r esins
cross-linked with nel am'ne resins, urea resins, isocyanates,

i socyanur ates, carbamates, epoxy resins, cross-linked epoxy resins derived

R R e s ]
pohysi | oxanes) semcmq%m@@g&h emg@éwﬁg%lfspo1mmspo®é§&%%@aha§5 wi th

activated unsaturated and Trethyl ene Conpounds, ketim nes with activated
unsat ur aptdylket@&samﬂymndh& netvealcodpyuthetss rubbérg kedlyuretheses, pokysuymnnsa,t ion with

unsat ur .acr acet oacet ate resi ol yketim n conbi nati on
e h Ul B P e R ey o el e B sB B PRt BPBSEBR: bt | on
curabl e 15(99?&9 dibAddNSol WEIMB’S“sﬂ@eﬂrﬁ‘%m&mﬂE %ﬁ}'ll&te@iﬁ g %}?f:gﬁfthfé,

products, | ul ose- ased paper for dations ot ographi m paper,
i nk, andcer}rﬁuidswzﬂ:statd”lartmfe, celﬂdosw\pclgnmm,lpdlyuﬁldbs;lpm,ylamﬂéﬁ@{dlds)

20 polyetherimides, polyphenylsulfides, polyphenylene oxide, polysulfones, ‘
polyethersulfones, polyvinylchlorides, polycarbonates, polyketones, aliphatic polyketones,
thermoplastic TPO's, aminoresin crosslinked polyacrylates and polyesters, polyisocyanate
crosslinked polyesters and polyacrylates, phenol/formaldehyde, urea/formaldehyde and
melamine/formaldehyde resins, drying and non-drying alkyd resins, alkyd resins, polyester

25 resins, acrylate resins cross-linked with melamine resins, urea resins, isocyanates,
isocyanurates, carbamates, epoxy resins, cross-linked epoxy resins derived from aliphatic,
cycloaliphatic, heterocyclic and aromatic glycidyl compounds, which are cross-linked with
anhydrides or amines, polysiloxanes, Michael addition polymers, amines, blocked amines
with activated unsaturated and methylene compounds, ketimines with activated unsaturated

30 and methylene compounds, polyketimines in combination with unsaturated acrylic

polyacetoacetate resins, polyketimines in combination with unsaturated acrylic resins,
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5 Rl R2 ZHal 0lle)y 10 RL R (XXXI'l) wherein each Z is independently
nitrogen or nethine, and at least two Z are nitrogen, to 15 forma
triazi nevwo opyasr di ne ring; each R and R2 is identical peTAséiee@nt and
i s independently a hydrocarbyl group of between 1 and 20 carbons wherein

R and R2 at t aronatl benzene rin “they,are ortho
to each O%(ﬁgt’ieon cur%ﬁ?_g?mﬁosn %a?%od(gﬁle anjge esis, organlg dyes cosmetlc erduct

cellulose-based paper formulations, photographic film paper, ink, and mixtures thereof.

24. A compound of formula (XXXII)

R‘l R2
/£

O Z Hal
ZOE/ |

10

1
—O
R2
(XXXII)

wherein each Z is independently nitrogen or methine, and at least two Z are nitrogen, to
15 form a triazine or pyrimidine ring;
each R' and R? is identical or different and is independently a hydrocarbyl group of
between 1 and 20 carbons, wherein R' and R? are attached to an aromatic benzene
ring so that they are ortho to each other; and

Hal is a halogen.
20
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