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BENZOTRI AZOLE UV ABSORBERS HAVI NG ENHANCED mkj-w#gng azol e
g by

absorbers being substituted in the benzo ri hdr aw nqa{p
noi eti es exhi bit enhanced durability and | o ncorpor- Q§
into autonotive coatings. The benzotriazol es have |ong been an inportant
cl ass of UV absorbers and have gai ned w de commerci al inportance and
acceptance for many industrial applications. The prior art is replete with
references to their manuf act ure and ut| |it However as reU| rements
becone ever norBENZOTRIALILELY Af g HANGE b DIRABILIFYr e st abl e
and durabl e benzotr| azol es conti nues. The gradual phase out of HAPS

sol vents, such as xyl ene, because of enV|ronnentaI concerns and their

repI acenegnt with n HA PS sol vents, s esters, ethers or ketones, and
i ncrease eaamam@f&)’ @@&m¢%9@'ﬁg§“?§iﬁt“t§ t’b‘gﬁtbﬁ%o HRGPY RlgStromWRNGraVEgs ear ch
nor e ur getietidsrk@idit,enhBRcalduwaniity \wediovioss Fates whem Ficogoraed s aaloaistivé/VA

| osses frontq autom)tlve paints and coatings as seen in the publication by J.
L. Gerl ofk®€¥%l ., Proc. 36th Annual Tech. Sym (C evel and Coati ng
Society), May 18, 1993. Vysokonol Soedin, Ser. A, 18(3), 553 (1976)
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phot ostability benzotri az
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general | ¥)Pcaused onl eren

e rat adat nl ess
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cont ai ni n bot h eI ec t hdr awi_n nd el ectr r as.in the
et ant BroAer o ot el doRgk AY RS vl eBlaE e A ORE AP YoR RS, B

st rengt hameﬁgsrs mhem@r bgloneh@and inaseatedtdurability raguirembhis foratomoiivezedadingdut
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nzotrj] azol es I ch bit enhanced dura
sur pri si YA/ CERRSTA ARSI VE RRHIS fnq Goatiaonas Saerayae PB‘P'&?&@ 'PBnglr &Garloek
hydr ogen ebQPd’n@brml@IAhnué!ﬂ%@ﬁCGyrﬁO(mmlﬂﬂﬂ CWatifg SBbianT adayi1s,algioBi ty of ten
have weaker, not stronger hydrogen bonds United States Patent Nos.
4,226, 763; 4 278, 589; 4, 315,848; 4,275,004; 4,347,180; 5,554, 760;
5. 563, 242/,ys§kcﬁﬂdl,8b@6irﬁ86r.%,a;6@)9m ﬂeiﬁ)rdéserims tbeﬂiwhr%pmderricezxﬁh?drogen

bond strength and photostability in benzotriazoles.

J. E. Pickett et al., Angew. Makromol. Chem. 232, 229 (1995) describe the
photodegradation of benzotriazole UV absorbers in poly(methyl methacrylate) films.
Structural variation generally caused only small differences in the rates of degradation
unless the substitution disrupted the intramolecular hydrogen bonds which are critical for
stability. Pickett et al. did not test any benzotriazoles containing both electron withdrawing
and electron donating groups as in the instant invention.

The prior art leads one to the conclusion that strengthening the hydrogen bond leads to a
more stable benzotriazole, but does not teach how this can be accomplished. The instant
invention discloses benzotriazoles which exhibit enhanced durability, but surprisingly this
enhanced durability is not always related to greater hydrogen bond strength. Indeed,
compounds with enhanced durability often have weaker, not stronger hydrogen bonds

United States Patent Nos. 4,226,763; 4,278,589; 4,315,848; 4,275,004; 4,347,180;
5,654,760; 5,563,242; 5,574,166 and 5,607,987 describe selected benzotriazoles,
substituted in the 3-position of the hydroxyphenyl ring by an a-cumyl! group, which show
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substituted in the 3-position of the hydroxyphenyl ring by an [err]-cunyl
group, which show -2 - very good durability in autonotive coati ngs.
These benzotriazol es represent the present state of the art. The instant
invention is directed at preparing benzetriazoles which exhibit still
better durability and low |l oss rates fromthe prior art benzotriazol es.
United States Patent Nos. 5,278,314; 5, 280, 124; 5, 436,349 and 5, 516, 914
descri be red- shifted benzotriazoles. These benzotri azol es are substituted
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as found in the instant invention. The instant invention pertains to
benzotri azol e UV absorbers havi ng enhanced stability and durability and a
| ow | oss Uniled Siates Patand Nosr 228131 41t5280.1 2451436 340 @adi 3bjks, O Modaescribe red-
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stabilized wth a benzotriazole, I ch benzotr|azagl e exhibits enhanced
dur abi | i fipo@ydhig sthgrs, Aledsuifghyd ofpbanyiswiepy sieigties Pad-shiftthodbabemrpiriageiesh
Cﬁrmositiimmwfbsq%d@breasormsv\rgrsm atqheieﬁdsmiﬁhmﬂmgwlsp.mhsti ng of a
t hernoset .acryl.i c nel am_ne..resin n.acrylic uret e resin, an.epoxy
car boxy PATHTRYIG RIAVIGRS 2R gna R )70k s el nd ety oF TeURdJgHIE Ui ¢ 1
car bamat éngentdravention.oups crosslinked with nel amne or an acrylic polyol
resin crosslinked with nel am ne containing carbanmate groups, and (b) 0.01

to 5% by weight, based on resin solids, of a benzotriazole of fornula A B,
Cor D [ er iThe@stant invention pertains to benzotriazole UV absorbers having enhanced stability and

durability and a low loss rate when incorporated into automotive coatings.

More particularly, the instant invention pertains to a coating composition, stabilized with a
benzotriazole, which benzotriazole exhibits enhanced durability and a low loss rate when
incorporated in said coating, which composition comprises

(a) a resin selected from the group consisting of a thermoset acrylic melamine
resin, an acrylic urethane resin, an epoxy carboxy resin, a silane modified acrylic melamine,
an acrylic resin with carbamate pendant groups crosslinked with melamine or an acrylic
polyol resin crosslinked with melamine containing carbamate groups, and

(b) 0.01 to 5% by weight, based on resin solids, of a benzotriazole of formula A, B,
CorD
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-3 - [err] [err] wherein Gl, & or T is an electron w thdraw ng radical,
Jerr] is hydrogen or halogen, Jerr] is halogen, nitro, cyano, R err] SO,
Rlerr]S[err][err]-, -COOJ err], CF[err]-, -P(O(C6Herr])2, -COG3, -
CONHG3, -CONG32 -NG&3)-COo a3, ) 3 - G3 -N

[err] or [err] -4 - &3 is hydrogen, straight or branched chain al kyl of
1 to 24 carbon atons, straight of branched chain al kenyl of 2 to 18 carbon
atons, cycloal kyl of 5 to 12 carbon atons, phenylal kyl of 7 to 15 carbon
atons, pheny}, or said phenyl_ or sai-q phenyl al kyl substituted on the phenyl
ring by 1 tol4 al kyl of 1 to % carbon atons, Rlerr] is hydrogen, straight
or branched ghain alkyl of 1 fo 24rcdrbon atons, straight of branched chain
al kenyl of 2 an at ¢itsT Xyctlloal kyl of 5 to 12 carbon atomns,

- phenyl al kyl 5, {phenyl, or said phenyl or said
phenyl al kyl enyll ring . by 1 to 4 alkyl of 1 to 4 carbon
at ons, s al kyl chain of 1 to 24 carbon atons,

strai ght or pranched chain al kdhyl off 2 to 18 carbon atons, cycloal kyl of 5
to 12 carbonatons, phenylal kyl of 7~®o 15 carbon atons, phenyl, or said
phenyl or said phenyl al kyl substituted on the phenyl ring by 1 to 3 al kyl
of 1 to 4 carbon atons; or R2 is hydroxyl or -OR4 where R4 is straight or

[ G, OH —
—=N R1
\N—-—
X _A=N ©
GZ
CH,CH,CO1 Rs
T T n
G, OH OH G,
N
:N\ ~
l_ /N—-— L:
N N N/ D)
G, 5
2
R, R,
wherein

G, Gz or T is an electron withdrawing radical,
G, is hydrogen or halogen,

G is halogen, nitro, cyano, R3SO-, R3SO,-, -CO0Gs, CFj-, -P(O}CeHs)z, ~-CO-Gs, -
CO-NH-G3, -CO-N(Ga)z, -N(G3)-CO-Gg,

CO G, CO G,
/ l / l l
—N —N
\ or \
CcO CcO



branched chain alkyl of 1 to 24 carbon atons; or said al kyl substituted by
one or nore -OH, -OCO-R11, -OR4, -NCO or -NH2groups or m xtures thereof; or
said al kyl or said al kenyl interrupted by one or nore -0-, -NH or -NR4-
groups or mxtures thereof and which canp be unsubstituted or substituted by
one or nore -CH, -OR4 or -NH2 groups or mxtures thereof; or Rerr] is
-SRlerr], -NHRerr] or -N(Rerr]), or Rerr] is

(CH[err])[err] COX-(2)[err]-Y Rerr] wherein Xis -0- or -N(Rerr])-[err]
\é[ls iO- or - N(G%[u@hvdrbgen t%tra@h%ﬂﬁrhﬂ\ct@d%hh%rr@lg bl‘elttﬁ.’m carbon atc%ms, straight of

err - i nterr one to e en atons, oxygen
at ons or 9885% t\é'ocffe2 tBL%% %@@Sa‘l’waﬂwg gn‘% rROLAORS: ynyi ene,
cycl ohex phenm&alnyl ob e v b eamonenarns aheall, busadl pbs'nyaohsald phienylaikyd spbstitates

1 |3, ' dyY -N - d
‘N i) Shobephebtoba b eadofor rbasaal 1 {20 e NG )
or, V\/nenYls-N(R[err]7) forms together with R err] a group

WEC& ﬂtgl;r OO Riignpirtads, %rraﬂghﬁoﬂ iraRoHiomilh ky) 8P Byba caBh Bidind, Strighf Goen.

group of Pfe (ﬁjoéchﬂpg’lkenyl @feztf)étsr‘]a' té'i% &?E’ag‘}’%éé’ %‘grtig‘}"-g‘ﬂ[‘é:rrf,r ?(, Z,

m Snd pdlpamwlalhﬁ ofZao i1 6 garubefdimas, gheaylcor gaidipﬁém;il bu]cz[e,amﬂ?&[ﬁk%l substituted
i ndependent nqt r ar e err err]-a
C[erP] C[OQ ﬁ?ﬁ‘?%@rmgﬁvgf &Il%ow%lﬂf;%r%gh n atoms, or |>s/ cycl ohexyl or

Cerr]Cerr]aral kyl, and Rl6together with R err] inthe case where Z is
et hyl ene, aI SO . I ' ]

OR[err] or F{c?jﬁalgﬁ:]@fb%}ﬁ:ﬂgaa\@ Wer\r?ﬁ éfr;? §to ﬁtorfi?lerr

-0CO R e,chiun kenyl of 2 to 18 carbon atoms, cycloalkyl of 5 2 carbon atoms phenylalkyl of 7

to 15 carbon atoms, phenyl, or said pheny| or said phenylalkyl substituted on the phenyl
ring by 1 to 3 alkyi of 1 to 4 carbon atoms; or R; is hydroxyl or -OR, where R, is straight or
branched chain alkyl of 1 to 24 carbon atoms; or said alkyl substituted by one or more -OH,
-OCO-Ry4, -OR4, -NCO or -NH, groups or mixtures thereof; or said alkyl or said alkenyl!
interrupted by one or more -O-, -NH- or -NR4- groups or mixtures thereof and which can be
unsubstituted or substituted by one or more -OH, -OR, or -NH; groups or mixtures thereof;
or Rz is -SRs, -NHR; or -N{Ra).. or R, is

~(CH2)n-CO-X~(Z)p-Y-Ris
wherein

X is -O- or ~N(R1g)-,

Y is -O- or -N(R17)-,

Z is C,-Cyz-alkylene, C4-Cip-alkylene interrupted by one to three nitrogen atoms,
oxygen atoms or a mixture thereof, or is C3-C,-alkylene, butenylene, butynylene,
cyclohexylene or phenylene, each substituted by a hydroxy! group,

m is zero, 1 or 2,

pis 1, or pis also zero when X and Y are -N(R1¢)- and -N(R17)-, respectively,

Ris is a group -CO-C(R1s)=C(H)R1g or, when Y is -N(R+7)-, forms together with R; a
group -CO-CH=CH-CO-, wherein Ryg is hydrogen or methyl, and Ry is hydrogen, methyl or -
CO-X-Rz, wherein Ry is hydrogen, Cq-Ci2-alkyl or a group of the formula



or straight or branched chain (Jerr]-Clerr]al kyl which is interrupted by
-0-, -S or -NRerr] and which can be unsubstituted or substituted by -
or -OCO- R11, C5-C12 cycloal kyl which is unsubstituted or substituted by
-OH, straight chain or branched CZ-C[er_:(,]_aI kenyl which is unsubstituted or
substituted by -OH, Cerr]Clerr] [err]aralkyl, -CHerr]-CHOH R err] or
glycidyl, R6 is hydrogen, straight or branched chain (Jerr] (err]al kyl
which is unsubstituted or substituted by one or nore OH, OR[err] or NH err]
groups, or -ORlerr] is -(OCHmgrr]CH err])[err]OH or -
(OCI-l[err]CI—l[ierr])[err]OQ[err] wpere wig 1 to 12 and Rlerr] is alkyl of 1
PO dgp€ntlent |y hydrogen, alkyl of 1 to 18
Win C3-Cerr]al kyl which is

] C[err] Cerr]cycloal kyl, Cerr]-
Rlerr] and R err] together W th

the N at offars<a-fyr rotNdi ne pi pe 'ne(CHp)hpQQaz?(ne BT m)rphol ine ring,
when nis 2, Rerr] is one of divalent radicals -ORerr]- or

-N(R[err])-Rerr]- N(R[err]) R9 is Cerr]-Cerr] alkyl ene

C4- C8al k I | k I t b he
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R14 i s swharghts ethyleneisetdrobathyleBeerr] Cerr] al kyl ene, straight or
branched chain C4- ([err]al kylene which is interrupted by -0-,

cycl oal kyl ene, arylene or CH3 where R7 and R8 are |ndependently hydr ogen,
alkyl of 1 to Pgsd&@rBon atons or R7 and R8 together are alkylene of 4 to 6

carbon atons, Jhexanent aNEs by GMesr NR,R,érnopent anet hyl ene or

3- methyl i m Nopent ALY S1e0i (R o -0CO-Ry,
or straight or branched chain C,-Cysalkyl which is interrupted by -O-, -S- or -NR;; and which
can be unsubstituted or substituted by -OH or -OCO-R;4, Cs-Cy2 cycloalkyl which is
unsubstituted or substituted by -OH, straight chain or branched C,-Cqsalkenyl which is
unsubstituted or substituted by -OH, C;-C,saralkyl, ~-CH>-CHOH-R,3 or glycidyl,

Re is hydrogen, straight or branched chain C,-Cosalkyl which is unsubstituted or
substituted by one or more OH, OR, or NH, groups, or -ORgs is -(OCH2CH_)..OH or -
(OCH,CH,)wOR2where w is 1 to 12 and Ry is alkyl of 1 to 12 carbon atoms,

Rz and Rg are independently hydrogen, alkyl of 1 to 18 carbon atoms, straight or
branched chain C3-Cigalkyl which is interrupted by -O-, -S- or -NRy;-, Cs-Csocycloalkyl, Ce-
Cysaryl or C,-Cshydroxylalkyl, or R; and Rg together with the N atom are a pyrrolidine,
piperidine, piperazine or morpholine ring,

when n is 2, Rs is one of divalent radicals -O-Rg-O- or -N(R1)-R1o-N(R1s)- ,

Rg is C.-Cgalkylene, C4-Cealkenylene, Cialkynylene, cyclohexylene, straight or
branched chain Cs-Cioalkylene which is interrupted by -O- or by -CH,-CHOH-CH2-O-R14-O-
CH,-CHOH-CH-,

R1¢ being straight or branched chain C,-Cypalkylene which may be interrupted by -
O-, cyclohexylene, or



[err] R [err] is hydrogen, straight or branched chain CJerr]-(err]alkyl,
Cerr]5-(err]cycloal kyl, straight or branched chain (JQerr]-(err]al kenyl,
Cerr]-Cerr]aryl or (Jerr]-Clerr]aral kyl, Rl2 is straight or branched
chain Cferr]-Cerr]al kyl, straight or Qréa_nched chain Cferr] Cl8al kenyl,
Cerr] (err]cycloalkyl, Cerr]-CJerr]jaryl or (Jerr] (err]aralkyl, R13 is
H, straight chain or branched Cerr]Cerr]alkyl which is substituted by
-PQ(OR12) 2, phenyl which is unsubstituted or substituted by OH,

Cerr]-Cerr]5ara or -CH ORferr], -7 - RBis alkyl of 1 to 20
car bon atons, al kyl 8 20 carbon atons, alkenyl of 3 to 18
car bon at ofF, RyICHg >—car b@h at ons, phenylal kyl of 7 to 15

carbon atons, )f 6 to 10 bon atons or said aryl substituted by one
or two alkyl of 1 to 4 carbon atons or 1,1, 2,2-tetrahydroperfl uoroal kyl
where the perfluoroal kyl noiety is of 6 to 16 carbon atons, L is al kyl ene
of 1 to 12 carbghr—afons, al kyl-dgne of 2 to 12 carbon atons, benzyli dene,
p- xyl yl ene or ¢ A kylidene, an§ Tis -SO, -SJerr]-, -SOE-SO,
-S[err]-E"S PO CHs ———CO0- E- OCO-, -CO NG3- E- NG3- CO- or

- NG3- CO- E- CO- N&3 ere E i¥ | ene of 2 to 12 carbon atons,
cycl oal kyl ene o to 12 carbon atons, or alkylene interrupted or

term nated by cycl ohexyl ene of 8 to 12 carbon atons, which benzotriazol e

exhi bits enhanced durability and | ow |l oss rate val ues when the coating is
exposed ©bRacandiRowith theimwoghtregengtome Bt BiperRZININGof | ess than 0. 22

aESOI’ Eance uni EF§4 %;S{iﬁfgf#igggl%ﬂﬁl%d SHainl8L0dNesre, lsﬁéighﬁfbrétgﬂgg Qh%iﬁ C4E)
absorbance ynits after . ours_exposure, or_|ess than 0.40 absorbance
units af g‘e@“@&f@ "2}889 $l ?HHE@PE’VFQ"&Q’R@FI%W- R AVIgA8 Ar - Oreter. Preferably,

e
conponent (b) is a conpound of fornula A° OH

where R; and Rg are independently hydrogen, alkyl of 1 to 18 carbon atoms or R; and Rg
together are alkylene of 4 to 6 carbon atoms, 3-oxapentamethylene, 3-
iminopentamethylene or 3-methyliminopentamethylene,

Ry is hydrogen, straight or branched chain C4-Cigalkyl, Cs-Ciocycloalkyl, straight or
branched chain Cs-Csalkenyl, Ce-Cysaryl or C-Cysaralkyl,

R,z is straight or branched chain C,-Cysalkyl, straight or branched chain Cs-
Cigalkenyl, Cs-Cyocycloalkyl, Ce-Cigaryl or C~-Cysaralkyl,

Ry3 is H, straight chain or branched C,-Cgalkyl which is substituted by -PO(OR12)2,
phenyl which is unsubstituted or substituted by OH, C;-Cssaralkyl or -CHOR 2,



[err] wherein (Jerr] is fluoro, chloro, cyano, Rerr]S[err]-, CFerr]-
-CO@&RB, -COO&B or -CONXRB)2 G3 is alkyl of 1 to 12 carbon atons, -8 -
R1 is hydrogen, alkyl of 1 to 12 carbon atons, phenyl, phenylalkyl of 7 to
15 carbon atons or said phenyl or said ghenylalkyl substltuted on the
phenyl ring by 1 or 2 alkyl groups of 1'to 4 carbon atons, R2 is alkyl of 1
to 12 carbon atons, phenyl, phenylal kyl of 7 to 15 carbon atons or -
CH2CH2COOA where 4 is hydrogen, al kyl of 1 to 24 carbon atons or said

al kyl substituted by OH, interrupted by one to six -0- atons or both

substituted by OH and interrupted by one to six -0- atons, and R3 is al kyl
of 1 to 18 car lﬁ;r\s akyaf 14p 20 b atems hyespyaiylf s 28&8&9@%94 alkenyl of

substi t uBad 18rarsun atomsptycidaligh ofls {001 Acarbsrbatonts) phenylduas bf piei®cabby, |1 n

th of f I fl hl
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Rlerr] i satbpdratgres or prieh@Htetcahydroperfipbroalkyl wheralthy perfitiordatkyl rigietydis 0bb tat oms

or phenyd Péjc}rﬁgt phenyl or alkyl of 8 to 12 carbon atons. Especially
are the

preferre cohpounds of formula A where & is phenyl-SJerr]-
octyl-Sqerr]-, fluoro or CF3-, Rlerr] is cucunyl or phenyl, and R2 is

tert-butyl or yggy IonFeaqb%a&mnxétomeaufﬁaé o B 1A RorAC Y1 | ©

nelam ne resin or a rylic urethane resi of these various
radi cal s bgpaylidene.q 'F)GW"W"eWCWYMe’RE ard] to R[err] is alkyl, such groups
are, for exanple, methyl, ethyl, isopropyl, n- butyl, |sobutyl sec- butyl,

tert-butyl, terntzagyl . of; etbylinexyl ot & 4n00lup. A3 EL:, o3 4885 ko-

NG3-E-NGz-CO- or -NGz-CO-E-CO-NGs-,

where E is alkylene of 2 to 12 carbon atoms, cycloalkylene of 5 to 12 carbon
atoms, or alkylene interrupted or terminated by cyclohexylene of 8 to 12 carbon atoms,

which benzotriazole exhibits enhanced durability and low loss rate values when the coating
is exposed to actinic radiation as witnessed by a loss of less than 0.22 absorbance units
after exposure for 1200 hours, or less than 0.27 absorbance units after 1500 hours
exposure, or less than 0.40 absorbance units after 2500 hours exposure in a Xenon-Arc
Weather-Ometer.

Preferably, component (b) is a compound of formula A’

OH
e N\ R1

G; (A"

wherein
G is fluoro, chioro, cyano, R3SO;-, CF3-, -CO-Gs, -COO-Gj3 or -CO-N(Gs),

G is alkyl of 1 to 12 carbon atoms,



‘tridecyl, n-hexadecyl, n-octadecyl and eicosyl; when any of said radicals
is al kenyl, such groups are, for exanple, allyl or oleyl; when any of said
radicals is cycloal kyl, such groups -9 - are, for exanple, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl angaqyclododecyl; when any of said
radi cal s are phenyl al kyl, such groups are, for exanple, benzyl, phenethyl,
a- net hyl benzyl and a, a-di net hyl benzyl; and when any of said radicals is
aryl, they are, for exanple, phenyl, naphthyl, or when substituted by al kyl
are, for exanple, tolyl and xylyl. Wien R err] is alkyl substituted by one
or nore -0- grqups and/or ubstitutedtg% Qne or

[

nore - OH the -OR6 noiety
can be - (ocH2cReigdrqaan. slkyLof ddpylécarranaems, phenyh @&’Hﬂa}“}y'%a‘éﬁﬁﬁ@oﬂ to
12 and R&tbrﬁssor@aiﬂ’éhé?iyl dr daid BRenyRINYPSULRLIIE off the phsAYIRING byWherP Ekyis
al kylene, it f fgr xan%I S5 et hyl ene, tetranethyl ene, hexanet hyl ene,
2- et hyl 9 ropp3 o étt? r?gfeq%'fl PB3 hexanet hyl ene, oct anet hyl ene, decanet hyl ene
and dodecanet hyl ene; when E is cycl oal kyl ene, is, for exanple,

cyct opent vl enep, RakBPY b §98arby e Rhshi n&engbéﬁéép&c?ttﬁh%rl:?ar%?%tog)s or -

cycl ododec é ene; erru or termnate

cycl ohex§Hel:C @93@"“9'3 G 'Séié/é’fﬁﬂe@- a‘k}‘ié’féé@ gf seden@ams pRfid alkver i ved from
i mnenesuﬁsﬁmd\bp@m eiﬁltédﬂubtéarbv csrfma%n@-dn Ytomd'orf ith BestiRited Of—darﬁinOdl nent
of theln ent|0£ &u& rmula 111 in which Rerr

tert - but rerypte bYLO"‘FQFb?'H oﬁ'ﬁe?ﬂff and Rlerr] is -ORerr] where Rlerr] is
a straight chain or substituted octyl group. Yet anot her pref erred

enbodi nent of he i ventlo of for erenis

2, Rerr] ist Eﬁf??%ﬁgl’:ﬁbopf ee}@lo(f%gﬁgﬂﬁﬁé)rop]atgg %@8\/\?] O where
Rl err] isul@[’(imteqOnlﬁerMQaalkx)IOéfhéOﬁwaEbonmmsi by -0- or by
-CHerr]-CHO+ CH err]-O-Rerr]-0-CH err]-CHOH CH err] 2- When E is al kyl ene,
it is, for exanple, ethylene, tetrarreth I'ene, hexanet hyl ene, 2-nethyl- 1

,4-t et raMS’ﬁhQﬂe@ﬁéb'YHEX%E@’ﬁWlé}ﬁ’é) gyttt hyl ene, decanet hyl ene and
dodecanet hyl ene; when E is cycloal kylene; it is, for exanple,

cycl opentyl ene_ cygl ohexyl ene, cy |l e ne and
cycl ododecyl eng’\f,2 '%ﬁ@'%éﬁorﬁ ¢vang; ‘ﬁ%ﬁ?g gfﬁgntgé%g Q'H%gfh&q?%n nat ed by
cycl ohexyl ene, it is, for exanple, the saturated diyl radical derived from
| i monene,  her e'Gr; is alkyl of 1 to 8 carbon atoms,
R, is hydrogen, phenyl or a-cumyl,
R. is alkyl of 4 to 12 carbon atoms or phenyl, and

Rs is phenyl or alkyl of 8 to 12 carbon atoms.

Especially preferred are the compounds of formula A’ where G; is phenyl-SO,-, octyl-SO,-,
fluoro or CFs-, R, is a-cumyl or phenyl, and R; is tert-butyl or tert-octyl.

Preferably, the resin is a thermoset acrylic melamine resin or an acrylic urethane resin.
Examples of these various radicals are as follow:

When any of R, to Ry is alkyl, such groups are, for example, methyl, ethyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, tert-amyl, 2-ethylhexyl, tert-octyl, lauryl, tert-dodecyl,

tridecyl, n-hexadecyl, n-octadecyl and eicosyl; when any of said radicals is alkenyl, such
groups are, for example, allyl or oleyl; when any of said radicals is cycloalkyl, such groups



cal | ed di hydroli nonenediyl. Wen the instant conpounds contain a free
carboxyl noiety where R2 is -CH2CH2COOR6 where Rl err] is hydrogen, the

al kali metal or am ne salts of said acids are also contenplated as part of
this invention allow ng such UV absorbers to be used in aqueous systens due
to the enhanced water solubility of such i nst ant conpounds. Rerr], Rerr]
and R err]can be the foll-owing C3-Clerr]al kyl radicals which are
interrupted by -0-, -S-, or - NR[err] and can be substituted by OH

S0, S e ) S M
CH[ er r ] Cciangof paidipdicals erg eheryRtyf. suef) arques afe, for examplepbenzyl, phenethyl, o-
d er r] H endth@ohA1 ah@d, idich&hiibenzyl; ahbiWieh-any ®F 5 t4i©NE BRI, they are, for
octyl t hi opropyl, “dodecyl oxypropyl, 2-hydroxyet hg/l , Z-Mr oxygro %I ,

4- hy dr ox F5ATPIe: PRETY)TpkNL,0y When aupsitipely aly|arifocpemringtebt aidniy,

- a% err } Ghear R] SHilleyl sUbétitgbe by bBEDr mare-O- groups and/or substituted by one or more -

- err r k] - - r rr rr

R e G R L Tt R L
d er r] - CReris]atint bbhid 12 caradn atoinss, faryeshmptent yl , cycl ohexyl, cycl oheptyl,
cycl ooctyl or cyclodecyl. In the case of R err], the radical can also be

substituted béC]-I R7, R8 and Rl11 can be the follow ng al kenyl radicals:
al lyl, ndWhen Eys alkpleneHbigeloy exampla- ethylers, dettametiyiene, hexagetayleany2-msthylcan

have the 1?@@raﬁ?%@&% Mex &y kne R @IMRPEnE REaMe leﬁb'ﬁ‘ﬁaldodéé’éiﬁ@tﬁ%'léne;bm
it can al $o be. - CH?

. n-undec-1 0-enyl “or n-octadéc-9-enyl, and It iIs
al so pos¥hene jsgrycloglicyleng it i) forexample %/ycw@egut%ﬁ ¢ygtobgxyigne. eyplohgrtylene.and
Rl err] cagclbectyleae ant lcoaiotgecylens;|dddaviidnat & dillerreddietrapied doegrminated by

Rorr] - atdoian@nf R Sartob i sty A Spical B adRhT ImorRod boreh o e
meani ng ®ali¢y dihydrobmomgradiyl.. | ndependently of one another, Rerr], Rerr]
and R[err], can be the following CJerr]-Cerr] aryl radicals: phenyl,
a- napht hyl or B-napht hyl .

P &\ further prefeered gmbodiment of the invention is a compound of formula 1ll in which R, is

tert-butyl, nis 1, Ry is phenyl and Rs is -ORg where Rg is a straight chain or substituted octyl
group. Yet another preferred embodiment of the instant invention is a compound of formula
C where n is 2, Ry is tert-butyl, R; is phenyl, and Rs is -O-Re-O- where Ry is C-Casalkylene
interrupted by -O- or by -CH,-CHOH-CH,-0-R14-O-CH,-CHOH-CH,-.

When E is alkylene, it is, for example, ethylene, tetramethylene, hexamethylene, 2-methyl-
1,4-tetramethylene, hexamethylene, octamethylene, decamethylene and dodecamethylene;
when E is cycloalkylene, it is, for example, cyclopentylene, cyclohexylene, cycloheptylene,
cyclooctylene and cyclododecylene; and when E is alkylene interrupted or terminated by
cyclohexylene, it is, for example, the saturated diyl radical derived from limonene, herein
calied dihydrolimonenediy!.

When the instant compounds contain a free carboxy! moiety where R; is ~-CH.CH,COORs
where Rg is hydrogen, the alkali metal or amine salts of said acids are also contemplated as
part of this invention allowing such UV absorbers to be used in aqueous systems due to the
enhanced water solubility of such instant compounds.

Re, R7 and Rg can be the following Cs-Cisalkyl radicals which are interrupted by -O-, -S-, or -
NR;1- and can be substituted by OH: methoxyethyl, ethoxyethyl, butoxyethyl, butoxypropyl,
methylthioethyl, CHsoCHQCHzoCHz(:Hz-, CH:;CHQOCHgCHgOCHzCHg-,



When Rlerr] and Rerr] are (Jerr]-Cerr] hydroxyal kyl, they can be the
follow ng radicals: hydroxynethyl, 2-hydroxyethyl or 2-hydroxypropyl. As
Cerr]-Cerr] alkylene, Rerr] and R err] can be the follow ng radicals:

et hyl ene, propylene, butylene, hexyleng;pr octylene. As alkylene, R10 can
be the sane radicals, but can, in addi t| on, al so be higher-nol ecul ar groups
such as decyl ene or dodecyl ene. \Wen R[err] is aderr]-Cerr]al kenyl ene
radical, the following is an exanple of a suitable group: butenyl ene. In

tchr f?secgii o%t zlc?l%oﬂrzgrefﬂynn@yi @glr)gylﬁindtigﬁrbﬁht(%&fe 6w$mrzgﬁwr6xyetnyl
u

For1 ow ng At ero% T L ORI LI IS TR L Ao

CH( CH[ er ahg --CHLEH:CINT ) TR CIHIE.B6,r ] OCH err ] CH[err] and

-CH err]CH err]OCH err]CH err] 0 err] H2CH20CH2CH2-. When R14 is a

cycl oal kyl ene radical, the follow ng groups are enbraced: 1
, 3-cycl oﬁfeo@;l SacRamdd Bidcaiybé mmwvein@CsW‘izemcléaMyliradiwlyl eyoigpenhyl,s can be,

speci fic gh%y@ah%ﬂwzaw&wv cl%degw phﬁm&'cs of s, ﬂhe%adaaﬁéaﬁ z?%é;’beAs

Cerr]- err - str i ght “or branched chai n.
exanpl e: s @‘HQY F"opyl ene, tetranethyl ene, hexanethyl ene, oct anet hyl ene,
dodecanethylene 1,1- ethylidene, 2,2-propylidene, 2,2- anylidene or

2-ethyl h ene. al k ne rred. V\he

Gorr - QP Ry o oo Gt e PiadieRiv, é‘ﬁdr%s@a@x!y%emexwe Yok 40ty
exanpl e: cetehflerr]-CH err]-0- CH[err]-CHerr]-

-CHerr]-CHerrr]-0-CH err]-CHerr]-CHerr],

CH err]-CHerr]-0-CH err]-CH err]-OCHerr]-CH err] or

- CH[ er r ] iqnelRs T5-adkeDM, 8rcah -hagHher sameomeniiag af ReHReand] R«Oagklkenyl|radishles byt-
and, wheg cgh 'é)éofﬁbe CH-CHY ﬁfJn'dBé 96- eh%' &'ﬁé&&é‘é&»g-én;gr%t ns'}!ﬁ%%[ sdssible for the

meant, where s as defined jnt for egol ng, for exa

- CHe- msz%@ll%atﬁz @95@?2'0@119&" BH2- CH2- CH2- NH- (CH2) 8- or
- CH2CH2- CH2- N(CH3- CH2- CH(C2H5) (CH2)4-. As (err]-C,[err]-al kyl ene

o B S St B PR o

4-tert-butylbenzyl.

When R;;, Ris or Ry, are aralkyl, they can, independently of one another, have the same
meaning as R; or R,

Independently of one another, Ry, R and Ry, can be the following Cs-C14 aryl radicals:
phenyl, a-naphthyl or B-naphthyl.

When R; and Rg are C4-Cs hydroxyalkyl, they can be the following radicals: hydroxymethyi,
2-hydroxyethyl or 2-hydroxypropyl.

As C,-Cg alkylene, Ry and Ry, can be the following radicals: ethylene, propylene, butylene,
hexylene or octylene.

As alkylene, Ry can be the same radicals, but can, in addition, also be higher-molecular
groups such as decylene or dodecylene.

When Rg is a C4-Cgpalkenylene radical, the following is an example of a suitable group:
butenylene.



As cycl ohexylene, Z is for exanple 1,4-cycl ohexylene and, in particular,

1, 2-cycl ohexyl ene. As phenylene, Z is for exanple m phenyl ene or

p- phenyl ene. mcan be zero, 1 or 2, but it is preferably 2. p is preferably
1, but can also be zero if both X and jare bound by way of nitrogen. As
Cerr]-Cerr]-alkyl, Rerr] is for exanple: nethyl, ethyl, n-propyl,

| sopropyl, n-butyl, sec-butyl, tert- butyl, n-pentyl, tert-arryl, n-nexyl,
n- heptyl, n-octyl, 2-ethyl hexyl or tert- octyl Tert-butyl is preferred.

-12 - ASin@le 6 & AyAnd m%ﬁézlemldﬁz@r SraRchVhal€,-SRER ﬁyﬁ@ﬁ@@m@swlémat

br anchedEHIPROMGHY Oaaik i lita F00est " BsheEyPCPir PECPp-SHaCedr:
are al kyCH{CHi$+CH5CI8DCH,CH DO HCHL-mel,-CHICHORHIBHHOCMICEROSHIRCH -ar e t he

sanme as those described in the foregoing for Z Exanples for R err] and
Rlerr] as aral kyl are: benzyl, [err]-methyl benzyl, 1-phenylethyl, ac-

di net hyl Waen )Hu sra ayclqa”liqdwiepadipgll thelfbllaving gmupy arenembrabed:r ],3anydioRbxyere

t oget her rm et hyl ene, which is equivalent to a bridging over
by way o 'ﬁ’;m&éde"raﬁg’?’ﬁ% eSroup When Y is a group -N(Rlerr])-, Rerr] and
Rlerr] together make up a group -CO- CH=CH CO-, and O [err] The preferred

meani ng WheR[FﬁE rs]ar @ne heR4Abe, spdaificall, &id folia ﬁfdpls 1F§ glidrlylenacbrRer ]
are prefera H‘ and especi al Iy hydrogen. err]
-CH[err]ei@ﬂ[V F - COOC(G) =CH err] and G is hydrogen or rret hyl . The instant
I nvention al so pertains to new benzotriazoles of formulas 1, 11, 111 or 1V
CH [e”]As C.>-Ciz-alkylene, Z is a straight or branched chain. It is for example: ethylene,

propylene, tetramethylene, hexamethylene, octamethylene, dodecamethylene, 1,1-

ethylidene, 2,2-propylidene, 2,2-amylidene or 2-ethylhexamethylene. C,-Cq-alkylene groups

are preferred.

When Z is C4-Cy2-alkylene which is interrupted by oxygen, it is for example: -CHp-CHp-O-
CH-~-CHj-, ~-CHy-CHz-0O-CHx-CH,-CHj,, CHa-CHo-O-CH,-CHp-O-CHp-CHy or -CHo-CHo-O-CHo-
CH»-0O-CH>-CH,-O-CH,-CH,~, and, when alkylene is interrupted by nitrogen, a group -N(Ris)-
is meant, where Rys is as defined in the foregoing, for example -CHx~CHo-NH-CH,-CH,-CHo-
CH,, -CHx-CH,-CHo-NH-(CHy)s- or -CHyCH,-CHo-N(CH3-CH,-CH(CoHs) (CHy)4-.

As Cy-Cyo-alkylene substituted by a hydroxyl group, Z is 2-hydroxytetramethylene, 2-
hydroxyhexamethylene and, in particular, 2-hydroxytrimethylene.

As cyclohexylene, Z is for example 1,4-cyclohexylene and, in particular, 1,2-cyclohexylene.
As phenylene, Z is for example m-phenylene or p-phenylene.

m can be zero, 1 or 2, but it is preferably 2.

p is preferably 1, but can also be zero if both X and Y are bound by way of nitrogen.

As C,-Cg-alkyl, R, is for example: methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-

butyl, n-pentyl, tert-amyl, n-nexyl, n-heptyl, n-octyl, 2-ethylhexy! or tert-octyl. Tert-butyl is
preferred.



-13- [err] wherein Gl is hydrogen or halogen, Jerr] is cyano, Eferr] SO,
E[err]SO err]-, -COOF err], CFerr]-, -P(O(Cerr]Herr])[err], -COJerr],
-CONHJ err] or - CON (Gerr])[err], G is straight or branched chain

al kyl of 1 to 24 carbon atoms, straightyor branched chain al kenyl of 2 to
18 carbon atons, cycloal kyl of 5 to 12 carbon atons, phenylal kyl of 7 to 15
carbon atons, phenyl, or said phenyl or said phenylal kyl substituted on the
phenyl ring by 1 to 4 alkyl of 1 to 4 carbon atons, - 14 - Eerr] is

hY_d(rjOQﬁ”As }’e‘nﬁxb&w%ﬂm Rf; ahdF, dan ﬁ@vebtﬁa sﬁﬁ%rfﬁearmb%yb ldnat lert F\iktﬂle w@aaih? o,
car bon. s Aneboqnsadonilnbe SFaigREpr et e ARy B LrR8cYuortacReH
atons, straight or branched chain alkenyl of 2 to 18 carbon atons,

cycl oal k fa 5 2 I r ,
p%enyl , ﬂ“e A abﬁﬁw&%l%ﬂp@*ﬁﬂg%wgﬁ%z}»%ﬁﬁ%gﬁ% S’Z%'ﬁﬂg%a{‘ %g ”gﬁg’n@'f*w ng
by 1 to Samelagithese descibed indhdforegaiogfor Zor E2 is hydroxyl or -OE4 where E4

is straight or branched chain alkyl of 1 to 24 carbon atons; or said al kyl
substituted by one_or nmore -OH 2 -OCO-E[err], -CE[err], -NCO or -NH err]
oroups oEXATRIS TR L RER b1 25 BrakyLae: hekaNl, Gmelinilenayik bpenyieleh Pt ed by
one or NMEkethfbenzyNbt 1-Bhemffedpylgr oups or m xtures thereof and which can be
unsubstituted or Substituted by one or nore -OH, -CE4 or -NH2 groups or

m xtures thereof; or E2 is -SE3, -NHE3 or -N(E3)2; or E2 is

- (CH[ er r [t isretiyldz®, Rd a)d By7tdgetherkaedik¢wish éorai ethylene, which is equivalent to a

bridging over by way of a piperazine group.

When Y is a group -N(R17)-, Ris and Ry7 together make up a group -CO-CH=CH-CO-, and
0

thus form the substituent ——N | on the group -X-(Z),-.

The preferred meaning of Ris is, however, -CO-C(R;5)=CHRy4, Ris and Ryg are preferably
methyl and especially hydrogen.

R, is -CH,-CH,-CO-0O-C(G)=CH; and G is hydrogen or methyl.

The instant invention also pertains to new benzotriazoles of formulas 1, |i, it or IV

OH
G, E,
N
= \
N 1))
G; N
E,



Xis -0- or -N(E[err])-, Yis -0- or -N(E[err])-, Zis
Cerr]-Cerr]-alkylene, (err]-Cerr]-al kyl ene |nterrupted by one to three
nitrogen atomnms, oxygen atons or a mxture thereof, or is

Cerr]-Cerr]-al kyl ene, butenyl ene, bgt‘gr_lyl ene, cyclohexyl ene or phenyl ene,
each substituted by a hydroxyl group, mis zero, 1 or 2, pis 1, or pis

al so zero when X and Y are -N(E[err])- and -N(E[err])-, respectively,
E[err] is a group -COC(E[err])=C(H E[err] or, when Y is -N(E[err],[err])-
forns together with E17 a group - CH CO, wherein Eferr] is hydrogen
or nethyl, gnd E[err] IS hydebgen, thyl or - COX-E[err], wherein E[err]

i s hydrogen, group of the fornula. OH [err]
wherein the , Z, mand p have the neani ngs defi ned
above, and H| ¢ \lg i depenen | y of one another are hydrogen,
Cerr]Cerr]f- s yl interrupted by 1 to -15- 3
oxygen ato;ns rr]-®err]aral kyl, and E[err]toget her
W th E[err] in the case where E,is ethyl ene, also f or s ethylene, nis 1 or

2, when n is~1, Eferr] is (err], grr] or NE[err]Elerr], or ESis
-PO(CE[err]), -CSi (Eferr])[err] or -OCCO-E[err], or straight or branched
chain (Jerr]-Cerr]al kyl which is interrupted by -0-, -S or -NE[ferr], and
whi ch can be unsubstituted or substituted by -OH or -OCOEferr],

Cerr]- errd; cycl oal kyl whodh is unSUfjstituted or substituted by -COH,

strai ght ] al kenyl which is unsubstituted or
substitu CHerr]-CHOH E[err] or glycidyl, E6
is hydro derr C[err]alkyl which is
unsubst i nor e OE[ err] or NH err] groups,
or -OF e dH or -
CH,CH,CO Es
n
G, OH OH G,
N
:N\ ~3
X N = av)
G; N
G2
E, E,

wherein
G is hydrogen or halogen,

Gz is cyano, EssO-, EaSOz-, -COOG:;, CF3‘, -P(O) (CsHs)z, 'CO‘Gs, -CO—NHGs or -
CO-N(Ga)z,

G, is straight or branched chain alkyl of 1 to 24 carbon atoms, straight or branched
chain alkenyl of 2 to 18 carbon atoms, cycloalkyl of 5 to 12 carbon atoms, phenylalkyl of 7
to 15 carbon atoms, phenyl, or said phenyl or said phenylalky! substituted on the phenyl
ring by 1 to 4 alkyl of 1 to 4 carbon atoms,



(OCHerr]CH err]),Of[err] where wis 1 to 12 and Eferr] is alkyl of 1 to 12
carbon atons, E[err] and E[ferr] are independently hydrogen, alkyl of 1 to
18 carbon atons, straight or branched chain CJerr]-Cferr]alkyl which is
interrupted by -0-, -S- or -NE[err],-,_g_err]-C[err]cycloaI kyl, Cerr]-
Cldaryl or (err]-Cerr]hydroxyl al kyl, E[errr] and E[err] together with
the N atomare a pyrrolidine, piperidine, piperazine or norpholine ring,
when nis 2, E5 is one of divalent radicals -OEerr]-O or

-N(R[err])-Ef egl |y ﬂ\%ﬂ;tﬂgfernr Ménylﬂﬁbf '} td 155 £4rB6AH htoﬂsebﬁérﬂ}l kdf's%l?)ephenyl orhsaad

C err] kenyl ene, ohexyl ene, straig or branched
G o L Rkl SbSHotat o PRARVLGNGRY | 609 IV o4 evpoRRRRL, 1] b
CH2- CHOH CH2- E[err] bei ng straight or branched chain

- k t hex I
CLerr] et ] bk St SR B Y55 b e A S8,
r ihng (E:iéh{us aﬂ«enﬂnqjl?ttod 8 dartmmca’n_erds cdyaloalkiof Gl 12ydasiven atemlsaph;ﬁrtyfadkyl btranched
chain i
aryl one & 13 B4l s RGN SbalcPonl iR At Sferibuc Py Sﬁ%aéoﬁé“mép‘ﬁ%ﬁ | of 1
to 18 cafip@hy dtterliof ofl tah garbgn ainges; weEz@rfydmwwre mheue olsestr@mhboh
gt ?Tgf hnyFHﬁ@ﬁ@d‘&Wh%ﬁﬂ&o 23 cdrlfﬂrf‘é%gﬁﬁt &*%ﬁd‘hmgfgﬁgﬂftute? rb(%luont-) or more r%ﬁc hed
e BB TITNE S Btinteying omidpts taloop o sai oot S aBbeytonn
chai tn d mrtﬁr}u;ﬁéceby beeé kempte -CC NH-]db~ I@Ergrdlfﬁs}dr rlﬁi)’(tuﬁéts&hér]eﬁt%mﬁ/h@h@hﬁbb E12
is strai 0 in err rai or nc
chai n o1 RSt OreLBREHRR B qrrdrospePh 19 g broTed B b TiTaRt o
d er r] - Cof Es is]-8Ea|-NHE; oE;:N(Ek)s;]oriEs idH, strai ght chain or branched
Cerr]Cerr]al kyl which is substituted by -POQORerr])2, phenyl which is

unsubstituted or substituted by OH C7-(err]Jaralkyl or -CH err]OE[err], E3
is alkyl of 1 to 20 carbon atonECl‘Hv)hdﬁ@xW)k -Eef 2 to 20 carbon atons,

al kenyl @herein

X is -O- or -N(E¢)-,

Y is -O- or -N(E7)-,

Z is C,-Cyo-alkylene, Cs-Cqp-alkylene interrupted by one to three nitrogen atoms,
oxygen atoms or a mixture thereof, or is Cs-Ci2-alkylene, butenylene, butynylene,
cyclohexylene or phenylene, each substituted by a hydroxyl group,

mis zero, 1 or 2,

pis 1, or pis also zero when X and Y are -N(E¢)- and -N(E7)-, respectively,

Ess is a group -CO-C(E5)=C(H)E;g or, when Y is -N(E,7)-, forms together with E;; a
group -CO-CH=CH-CO-, wherein E,s is hydrogen or methyl, and Eyq is hydrogen, methyl or -
CO-X-Ezq, wherein Ey is hydrogen, Cy-Cio-alkyl or a group of the formula.

CH
N (CHy) = CO—X—@) —

wherein the symbols E;, G, X, Z, m and p have the meanings defined above, and Es and
E+7 independently of one another are hydrogen, C,-Ci-alkyl, C3-Ciz-alkyl interrupted by 1 to



3 to 18 carbon atons, cycloal kyl of 5 to 12 carbon atons, phenylal kyl of 7
to 15 carbon atons, aryl of 6 to 10 carbon atons or said aryl substituted
by one or two alkyl of 1 to 4 carbon atons or

1,1, 2, 2-tetrahydroperfl uoroal kyl wher e_igg perfluoroal kyl noiety is of 6 to
16 carbon atons, L is alkylene of 1 to carbon atons, al kylidene of 2 to
12 carbon atons, benzylidene, p-xylylene or cycloal kylidene, and T is -SO,
-Sgerr]-, -SOE-SO, -SOJerr]-E-SdJerr]-, -CO, -COECO, -COOE-OCO or
- CO- NGo-ghsdygen Sfems, Wﬂ%rd’ycﬁhéﬁyl 8t é}ib%ﬁﬁa"@fl a%th%stJeéeﬁ@F RAER E@}nﬁ@ﬁe case

cycl oal kyl ené on or al kylene interrupted or

of a
t er m nat &deEgZ d?@ﬁ'&'ﬁ@ﬁy@@% r@ﬁe@yﬁe@eﬂ carbon atons; G5 is G3 or hydrogen,

and - 17- with the proviso that El is not phenyl al kyl when & is E3SO
or E3S02 Pref era.bl he new benzotriazole is a conpound of formula OH
[err] wherein G %s cyano, E[err]S[err]-, CFlerr]-, -COO-Gerr] -CO N

H err] or COWHle(nCE{sr1r]EqisGB Ot axiNgsEg,afr 1 to 12 carbon atons, El is

hydr ogen, phen | k f 7 t ggar bon atons or said phenyl or
sai d phenyl al k subs{ay% %f '(g ﬁbs "ring by 1 or 2 alkyl groups of 1

to 4 car l95straigbher, branches QS‘BM1 %alhyltvmqgswemeébbr@- -PrasniE;: gademiictal kyl
of 7 to lLan®erelbah@ed of substiftE b EIPeH-006LE, @4-C 5 cholshid¥hichas kyl of 1

Sxoos A mgaefﬁugsﬁbﬂ?q%ﬁ%@fs&%?@ﬁﬁéﬁgr H%éaﬁ’ﬁ%{:@hws SRy el - 0
atons, E3nssbstitityd opsutibtituted By G, 0OAC adralkyl, aCii-CBOHE; @r §ycidgl; bon at ons or
said aryl Es is hydrogen, straight or branched chain C;-C,salkyl which is unsubstituted or
substituted by one or more OH, OE, or NH, groups, or -OE;g is -(OCH2CH_),OH or -
(OCH,CH,)OEzwhere w is 1 to 12 and Ey, is alkyl of 1 to 12 carbon atoms,

E7and Esg are independently hydrogen, alkyl of 1 to 18 carbon atoms, straight or
branched chain C5-Cigalkyl which is interrupted by -O-, -S- or -NE4~, Cs-Cizcycloalkyl, Ce-
Cusaryl or C;-Cshydroxylalkyl, or E; and Eg together with the N atom are a pyrrolidine,

piperidine, piperazine or morpholine ring,

when n is 2, Es is one of divalent radicals -O-Eg-O- or -N(R11)-E1o-N(E11)-,

Eq is C-Csalkylene, Cs-Csalkenylene, Cialkynylene, cyclohexylene, straight or
branched chain C4-Cisalkylene which is interrupted by -O- or by -CH,-CHOH-CH,-O-E14-O-
CH»-CHOH-CH,-,

E1o being straight or branched chain C,-Cyzalkylene which may be interrupted by -
O-, cyclohexylene, or

or Eo and E with the two nitrogen atoms form a piperazine ring,
E14 is straight or branched chain C>-Cgalkylene, straight or branched chain C,-
Cioalkylene which is interrupted by -O-, cycloalkylene, arylene or



substituted one or two alkyl of 1 to 4 carbon atons, and with the proviso
that E[err] is not phenylal kyl when err] is E[err] SO or Eerr]SOerr]
Most preferably, in the conpound of formula 1', Jerr] is cyano,
Elerr]Sderr]-, CFlerr]-, -CO(Jerr] oryg CONFerr]3)2, derr] is alkyl of
1 to 8 carbon atons, Eferr] is hydrogen, phenyl or a-cunyl, E2 is al kyl of
4 to 12 carbon atons, and E3 is phenyl or octyl, and with the proviso that
E[err] is not [err] cunyl when Jerr] is E[err]SOerr] Especially preferred
are the compounds of formta 1' where Jerr] is CFlerr]-, Eferr] is
[err]-cunyl, and/EZ teyt-byfy—gr tert-octyl. - 18- The instant
i nvention a ' ] Lon gtabilized against thernal,
oxi dative or A a,t’ on which conprises, (a) an organic
mat eri al subject ¥ her nal , A ive or |light-induced degradation, and
(b) an effective stabiliZthg anount of a conpound of formula 1, 11, 111 or
IV. Preferably, the orgamjc material is a natural, sem -synthetic or
r, expecilal’ly A thek\noplastic polymer. Mst preferably, the
boNat e, especially pol yethyl ene or
pol ypr opyl ene; ped al | ypf opyl ene. I n another preferred
enbodi nent of tNRe_np i \tioy'the organic material is a resin
sel ected fromthe group Ghsi sti ng of a thernoset acrylic nelam ne resin,
an acrylic urethane resin, an epoxy carboxy resin, a silane nodified
acrylic nelam ne, an acrylic resin wth carbamate pendant groups
crossl i niwagrerEf dnd1E{ ardl ifdepahdentlyctaiiydgen, alkyhobh t6 @8icarbonassms okEdand ER
mel am netocg%mee}'arr]é akyleRo BRI & c8o3H li¥oms, 3-oxapentamethylene, 3-
iminopentamethylene or 3-methyliminopentamethylene,
E.1 is hydrogen, straight or branched chain C4-Csgalkyl, Cs-Ci2cycloalkyl, straight or
branched chain Cs-Cgalkenyl, Cs-Cisaryl or C;-Cysaralkyl,
E1 is straight or branched chain C.-Cisalkyl, straight or branched chain Cs-
Cisalkenyl, Cs-Ciocycloalkyl, Ce-Cisaryl or Cr-Cisaralkyl,
Es is H, straight chain or branched C,-Csgalkyl which is substituted by -PO(OR2)2,
phenyl which is unsubstituted or substituted by OH, C;-Cysaralkyl or -CHyOE 3,
Es is alkyl of 1 to 20 carbon atoms, hydroxyalkyi of 2 to 20 carbon atoms, alkeny! of
3 to 18 carbon atoms, cycloalkyl of 5 to 12 carbon atoms, phenylalkyl of 7 to 15 carbon
atoms, ary! of 6 to 10 carbon atoms or said aryl substituted by one or two alkyl of 1 to 4
carbon atoms or 1,1,2,2-tetrahydroperfluoroalkyl where the perfluoroalkyl moiety is of 6 to

16 carbon atoms,

pol ymer i

L is alkylene of 1 to 12 carbon atoms, alkylidene of 2 to 12 carbon atoms,
benzylidene, p-xylylene or cycloalkylidene, and

T is -SO-, -S0O;-, -SO-E-SO-, -SO,-E-SO;~, -CO-, -CO-E-CO-, -COO-E-OCO- or -
CO-NGs-E-NGs-CO-,

where E is alkylene of 2 to 12 carbon atoms, cycloalkylene of 5 to 12 carbon
atoms, or alkylene interrupted or terminated by cyclohexyiene of 8 to 12 carbon atoms;

Gs is Gs or hydrogen, and



Moste preferred the resin is a thernoset acrylic nelamne resin or an
acrylic urethane resin. In yet another preferred enbodi nent of the present
invention the organic nmaterial is a recording material. The recording
materials according to the invention arg suitable for pressure-sensitive
copyi ng systens, photocopying systens using m crocapsul es, heat-sensitive
copyi ng systens, photographic materials and ink jet printing. The recording
materials according to the invention are distingui shed by an unexpected
i nprovement i nyAN&d provis6 INAE, A Aot p%ﬁ)ﬂalkﬁ%feﬂ GG EESO—‘C&SEEBGES to Iight.
The recording nmaterials according to the 1nvention have the construction
known for the particular use. They consist of a customary carrier, for
exanpl e paipsrabR! thel s bénzbtrlaZbleWha eBmbasndsigomm@arred with one or nore
| ayers. Depending on the type of the material, these |layers contain the
appropriate necessary conponents, in the case of photographic materials,
for exanple, silver halide emfPHions, dye couplers, dyes and the |ike.
Mat eri al S le for ink jet printing has a | ayer
particularly R icustomary carrier. Uncoated paper can
al so be enpl pyed f i ' infing. In this case the paper acts at the
sane tinme_gas i i and as the ink-absorbent |ayer. Suitable
material $or in NI for exmple, described in U S. Pat. No.
5,073,448 (incorporated hereinfby reference). The recording material can
al so be transparent, as, for exanple, in the case of projection filns. The
conpounds of the fornula 1, 115 111 or 1V can be i ncorporated into the
carder material as early as the production of the latter, in the production
of paper, for exanple, by being added to the paper pulp. A second nethod of
appl i catwhereirs to spray the carder material wth an agueous sol ution of
conpounds of the.fornmul I 1 I add~t.he conpounds of the to
t he coating coﬁ'ﬁ&?s(fyta%né"sjc ~ &'za" 'éédzé‘* -éloﬂﬁé)sor- O'N(PG" 2

G; is alkyl of 1 to 12 carbon atoms,

E. is hydrogen, phenyl, phenylalkyl of 7 to 15 carbon atoms or said phenyl or said
phenylalkyl substituted on the phenyl ring by 1 or 2 alkyl groups of 1 to 4 carbon atoms,

E- is alkyl of 1 to 12 carbon atoms, phenyl, phenylalkyl of 7 to 15 carbon atoms or -
CH,CH,COOG, where G, is hydrogen, alkyl of 1 to 24 carbon atoms or said alkyl
substituted by OH, interrupted by one to six -O- atoms or both substituted by OH and
interrupted by one to six -O- atoms,

Es is alkyl of 8 to 18 carbon atom, aryl of 6 to 10 carbon atoms or said aryl
substituted one or two alkyl of 1 to 4 carbon atoms, and
with the proviso that E; is not phenylalkyl when G; is EsSO- or E3SO,-.

Most preferably, in the compound of formula I’,
G is cyano, EsSO;-, CF3-, -CO-Gj or -CO-N(Ga)z,
Gs is alkyl of 1 to 8 carbon atoms,
Es is hydrogen, phenyl or a-cumyl,
E, is alkyl of 4 to 12 carbon atoms, and
Es is phenyl or octyl, and
with the proviso that E4 is not a-cumyl when G, is E3SO»-.

Especially preferred are the compounds of formula I' where G is CFs-, E; is a-cumyl, and
E> is tert-butyl or tert-octyl.



Coating conpositions intended for transparent recording materials suitable
for projection cannot contain any particles which scatter light, such as
pignents and fillers. The dye-binding coating conmposition can contain a
number of other additives, for exanple gntioxidants, |ight stabilizers
(including al so UV absorbers which do n bel ong to the UV absorbers
according to the invention), viscosity inprovers, fluorescent brighteners,
bi oci des and/or antistatic agents. The coating conposition is usually

pr epar ed . G I~ W : e~L:Rsn i hder,
are di ssgﬁégﬁd}\%{‘ téémglﬁeé\%éﬁlﬁgdy P %@Bt er. @ﬂféz%goefg?\g\ Sﬁ@%p%%‘éﬁ%@%\}%odr?
exanpl e lghtfindused glggiadation whigh cpmpgses.r eady descri bed, are di spersed in
thi s aqueous ”?Ai'a‘r'lrﬁrgﬁ?'l@H%eﬂa‘_PQubjéctQ@H%%ﬁE@ﬂHﬁiv)é GraigREHdREd deyramans, of
devices, for exanple ultrasonic sanples, turbine stitrers, honbgenizers,
colloid M¥ls, bead mills, sand mills, high-speed stirrers and the |ike.
The conpounds () anheffectivensthbiliding Amoudtick assathpovnd ahfobeulariclgripor Af.ed easily
into the coating conposition. The recording nmaterial according to this
invention preferably contains 1 to 5000 ng/Merr], in particular 50-1200
g/ M er r Pretesably, hempoamid matteriahis & oatual, ssemi-synthetizoor-sypibetic pelpmgr, iespecidiyed,
the recokdgh i ccording to the invention enbrace a wide field.
The conp%m E\O@?&Bﬁ%l@@l}rﬁlﬁﬁul a l, 11, 111 or 1V can, for exanple, be enployed
in pressure-sensitive copying systens. They can be introduced either into

e PPN o ROl oy SRl o BRSAIR

fromlight, the devel oper | aye to protect
t he dyesPplypiopylenecnest aspeeialyoRRYRfePYs S ens using |i ght-sensitive

m crocapsul es which are devel oped by nmeans of pressure are described in
U S. Pat, Nos. 4, 416,966: 4. 483, 912; 4 352 200: 4 535 050; 4 5365 463;

4, 551, a0/n APaerPreisyed SrbpdiRant ok nrpasit yeRinife Bistinpomaieraid ddssic)
EP- A 164sé8dipd fHemth2Iifoqrdonsising 0P8 thed@bsetrachfilc meB0ina 26sin,lam adrylict hese

systens n t into.: o~ e .
systens LRMERTRSHIGS b8y Alodlrobin! RsldiE rdRRHI MlahbShn adifo resin
with carbamate pendant groups crosslinked with melamine or an acrylic polyol resin

crosslinked with melamine containing carbamate groups.
Moste preferred the resin is a thermoset acrylic melamine resin or an acrylic urethane resin.

In yet another preferred embodiment of the present invention the organic material is a
recording material.

The recording materials according to the invention are suitable for pressure-sensitive
copying systems, photocopying systems using microcapsules, heat-sensitive copying
systems, photographic materials and ink jet printing.

The recording materials according to the invention are distinguished by an unexpected
improvement in quality, especially with regard to the fastness to light.

The recording materials according to the invention have the construction known for the
particular use. They consist of a customary carrier, for example paper or plastic film, which
has been coated with one or more layers. Depending on the type of the material, these
layers contain the appropriate necessary components, in the case of photographic
materials, for example, silver halide emulsions, dye couplers, dyes and the like. Material



put into the donor layer in order to protect the colour formers fromlight.
Phot ographic materials which can be stabilized are photographic dyes and

| ayers containing such dyes or precursors thereof, for exanple photographic
paper and filnms. Suitable materials ar e, for exanple described in U S

Pat. No. 5,364,749 (incorporated therer@ by reference). The conpounds of
the formula 1, 11, 111 or IV act here as a UV filter against electrostatic
flashes. In col our photographic nmaterials couplers and dyes are al so

pr ot ect epartigalany suilabist foc nkrietquinting: basd Byet particulaheahisemtivafordakpoands can be

used 1o oBhlmbuRERf | ROLAS oB0aRLANNCCIOR @) P Rl TRy Al eCar

be enpl oye col our papeér, CoreuR T ever 03| I've col our
mat eri al papmlaotsratnb@sameenfel dsnthe cafrieumajpeoial amd/as lhrel rmk-absdrberrt Iar)@v.e?ommblef ilm

etc. The re refer ly. use nte lia, for our materi al
whi ch co Eﬁ' é"}ke's gé’f‘géﬁg@t%ﬁ{“@ e%;oﬁg rrbldg]?;avﬁo %@ﬁo{j& phot ogr aphi ¢
r ecor di n(incoap@aieal Isereiawyireferenee).ai n, on a support, a blue-senitive and/or a
green-sensitive and/or a red-sensitive silver-halide enulsion |ayer and, if

desired, a protection |layer, the conpounds being, preferably, either in the
gr een- sefisé tacoeding mdherial ean alse beittansparbaty as, for exampie, limsher cdsetohpejedtion
green-sepsitive and the red-sensitive layer or in a |ayer on top of the

si | ver - h#M%e enul si on | ayers. The conpounds of the formula 1, 11, IIl or
'V can al so be enployed in recording naterials based on the principles of

phot opol yneri zation, photoplasticization or the rupture of
m cr ocapshe eampeyndsrpfthastosmylady 1b ThertM. san bedncpeosaligd rrrtgme@aarﬂ%r m,at@gal as

di azoni ugyRAhd the rS&%ﬁoﬁ%?ﬁrehéf(érnﬂ tAS pRIuEH; &q;aagrerér &am&r@ bl et iRRied
i 9

having Lew's acids are used Furt her nore, can yed inrecording
mat er i al ¥ hepaggepupsA aesand metaﬁ@ papaieatian i ip snrﬂretheeqar@erxn@tﬁaaigmﬁran

printi ngzr@‘r u@%ltﬁ@ﬁ ok EorfpbiHds™¥ tR erh Q5 1,UB 9 war% @8l kRsEFhpdunds of the

el ectrog el ectrophoretic, magnetogdraphic and
| aser - el & e@pamg)@mamﬁltconpru nters and pen-plotters. O the above,
recording materials for dye diffusion transfer printing are

Coating compositions intended for transparent recording materials suitable for projection
cannot contain any particles which scatter light, such as pigments and fillers.

The dye-binding coating composition can contain a number of other additives, for example
antioxidants, light stabilizers (including also UV absorbers which do not belong to the UV
absorbers according to the invention), viscosity improvers, fluorescent brighteners, biocides
and/or antistatic agents.

The coating composition is usually prepared as foliows:

the water-soluble components, for example the binder, are dissolved in water and stirred
together. The solid components, for example fillers and other additives already described,
are dispersed in this aqueous medium. Dispersion is advantageously carded out by means
of devices, for example ultrasonic samples, turbine stirrers, homogenizers, colloid mills,
bead mills, sand miils, high-speed stirrers and the like. The compounds of the formula |, Hi,
i1l and IV can be incorporated easily into the coating composition.

The recording material according to this invention preferably contains 1 to 5000 mg/m?, in
particular 50-1200 mg/m?, of a compound of the formuia 1.



preferred as, for exanple described in EP-A-507,734. They can al so be

enpl oyed in inks, preferably for ink jet printing, as, for exanple, further
described in U S. Pat. No. 5,098,477 (incorporated herein by reference).
The conpounds of this invention exhibit,psuperior hydrolytic stability,
handl i ng and storage stability as well ‘as good resistance to extractability
when present in a stabilized conposition. The nethodol ogy to make the

i nstant conpounds is described in the prior art. The internedi ates needed
to make the instant conpounds are largely itens of commerce. Preferred

d ] ' . i - . i v th
i oo 2o iBfichBa e ot Mlaidhl foobrdiy dne BB G  Buide) 172
i ncl ude fleld.Pdleycoenpountis obthedbmillank llahidordV ehef fonexanime, texemplbyed in

I Wi | -1 = Y- 4- hyl -1 .- :
Dol 1 sopyenalre: Ay Gottine.aert Ty b e [iRGhesLontpr it BB hotogrs, ©
I nst anc etogirotegtthepeintoeneapsulated ther preadrsonsdhgre titoyd kght, onidio dive bipterosfahée y can
b ' f | e hi ' | vet hyl HDPE) , | d it
ol yet nyPSHERE faaef o AR ofordl i AR b HiRf Bty one (LLDPD), " br anched | ow
density polyethylene (BLDPE). Polyolefins, i.e. the polynmers of nonoolefins
ey oo R RS G B RSBt 8 G yficns
fol | owi ngrpresdui@efs described th U.S2Pat. Noadi 436,986 4/483,9 58 4i 352 J000 4 B36|0s0uNnder
hi gh pressure and at elevated tenperature). b), catal ytic_pol yneri sation
Using’ o GEB6 988 4Bt TG At LI hBR S alshin 58 IR DoRR AMNAROHt
groups 1ib.a Yioa o¥:iEmA 247 0240 EPL 937055 BFEP-ATSEY ﬁzg.Tﬁ‘sﬁﬁgﬁsE% myshe! |y

t
have one or nore than one Ilﬁand, typi cal 'y oxides, halides, alcohol ates,
esters, @AMRUNdseAMREpUtinteYhe dyerracatyinodayaidl sy capRauads gar, heevee atsobeer

[err]- oputanto s domsHigfbr inl BiRRPII T bRkt thaEBloSX RFmBRMrom light.

Photographic materials which can be stabilized are photographic dyes and layers containing
such dyes or precursors thereof, for example photographic paper and films. Suitable
materials are, for example, described in U.S. Pat. No. 5,364,749 (incorporated therein by
reference). The compounds of the formula I, ll, 1l or IV act here as a UV filter against
electrostatic flashes. In colour photographic materials couplers and dyes are also protected
against photochemical decomposition.

The instant compounds can be used for all types of colour photographic materials. For
example, they can be employed for colour paper, colour reversal paper, direct-positive
colour material, colour negative film, colour positive film, colour reversal film, etc. They are
preferably used, inter alia, for photographic colour material which contains a reversal
substrate or forms positives.

Colour-photographic recording materials usually contain, on a support, a blue-senitive
and/or a green-sensitive and/or a red-sensitive silver-halide emulsion layer and, if desired, a
protection layer, the compounds being, preferably, either in the green-sensitive or the red-
sensitive layer or in a layer between the green-sensitive and the red-sensitive layer or in a
layer on top of the silver-halide emulsion layers.

The compounds of the formula 1, Hl, il or IV can also be employed in recording materials

based on the principles of photopolymerization, photoplasticization or the rupture of



be in the free formor fixed on substrates, typically on activated
magnesi um chl oride, titaniun(111) chloride, alumna or silicon oxide. These
catal ysts may be soluble or insoluble in the polynerisation nedium The
catal ysts can be used by thenselves in_the polynerisation or further
activators may be used, typically netal alkyls, netal hydrides, netal alkyl
hal i des, netal al kyl oxides or netal al kyl oxanes, said netals being

el ements of groups la, Ila and/or Illa of the Periodic Table. The

act i vat ofmicreagpPsesnatinfaases wbﬁmémaéﬁemgytwanﬁ! lioht-sensitive siagpniue aits, ledkd ne or

g{ !i%ltlar dlagé? ﬂ%ﬂf&‘@%ﬁgﬁ&%ﬁ@g g%y@a SBB&W%}%%H%%:M){%@E’% ocgmal Llr p:| ngl e
site catalysts (SSC). 2. Mxtures of the polyners nmentioned under 1), for
pol yet byt eidii3e- el e Bo BRIIGIEE 1 ol i s R B R g s
Sf Ipo:c yetﬂrarh\ahwa(( transfexprinting ahﬂﬂ?ﬁt hﬁrﬁ:ﬁ)pnn_ﬂng lﬁhqb(zdryaaem&h electrostatit,ef i ns and

oy e A ERE" BB Bbbn BeTRB rhpeRERA2 ng
el e ok b e
coBoI znePééfeg?ﬁggéﬂé?m@ﬁéegﬁﬁa‘}ﬁﬁg% ggj‘fkgﬁlene/ )r/ret hyl pent ene copol yners,
et hyl ene/ hept ene copol yners, ethylene/octene copol yners,

propyl en but adi en ol yners, i so ne/i so rene copol
et hyl ene/ apKgan &5#’31 fﬁp'exs%nnyw'és gre ﬁlﬁ‘éfr@'/(@lt S}”t'%?ﬁé@r% Ri,e dythar yners,

et hyl ene/ygsentedat & 8 BatCRBOS B4 F7 ﬁﬁ&rb&ﬁterd HePIR b 'F@féﬁén%)t h carbon nonoxi de
or ethylene/acrylic acid copolymers and their sal (1ononers) as well as

terpolyners of ethylene with propyl ene and a di ene such as hexadi ene,

dicyclop t adi ene i d - rbornene; . a m xt.ures of such

copol ymarg ﬁ"f‘}POHﬂgs gﬁtb[%gyergﬂae\ﬁ\Bﬁt'swr?ﬁgygm&g%g:taﬁl@ngwqﬂﬂg fj‘gﬁt%?l%% f or
exanpl e }stﬂbﬁm ap et as/gevt yésisianqgertomxiractability wdlepmpeesent inPEAkitized ene- vi nyl
acetate EBH@ ;ég@'s (EVA), LDPE/ et hyl ene-acrylic acid copol yners (EAA),
LLDPE/ EV. I(_) EAA and alternating or random pol yal kyl ene/ car bon nonoxi de
copol ymers and m xtures thereof with other polyners, for exanple

pol yam d&se methodology to make the instant compounds is described in the prior art. The
intermediates needed to make the instant compounds are largely items of commerce.

Preferred compounds are those in which one of X and Y is -O-; and particularly those in
which both X and Y are -O-.

In general polymers which can be stabilized include

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers
of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which optionally
can be crosslinked), for example high density polyethylene (HDPE), low density
polyethylene (LDPE), linear low density polyethylene (LLDPE), branched low density
polyethylene (BLDPE).

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph,
preferably polyethylene and polypropylene, can be prepared by different, and especially by
the following, methods:



-23 - 4. Hydrocarbon resins (for exanple Cerr]-Cerr]) including

hydr ogenat ed nodi fications thereof (e.g. tackifiers) and m xtures of

pol yal kyl enes and starch. 5. Polystyrene, poly(p-nethylstyrene),
poly([err]-nmethylstyrene). 6. Copolyners of styrene or a-nethylstyrene with
dienes or acrylic derivatives, for exafffl’e styrene/butadiene,
styrene/acrylonitrile, styrene/al kyl nethacrylate, styrene/butadi ene/al kyl
acrylate, styrene/butadi ene/alkyl nethacrylate, styrene/maleic anhydride

Styrenely acrr)ihi‘&ﬁl' ;Sdl;}rh@r’isg%ﬁgr{orﬁﬁf )Vhﬁ’de‘? hadPi‘ ;%Féégu?éaﬁé 'fxthél&'htéc?%g@ ezngt h

of styrene copol yners an or exa
di ene” pdy nercai@lytigpymensatien gsiag @l C@ﬁ?éysi ﬂtﬁt apenaliy rcgalaymne qm@prs |tfaﬁ,rkone

c?pol yrrzﬁsaapéf OYPEN®, ¥4 C\V'Ibéb‘i \ait Wtﬁ@@'éﬁ%@d"aﬁléefrﬁéé@ PERYs usually have one or
styrene

/ st b t I /
Styr eno/BORTERER, HE binkalt e pataes. Sloghoies JortSi phoss aeings el s
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and acrylonitr acryl oni ene; st

acry! onititaniv@(idhehleriden alumiga or sﬂmnwxaiee besqmt@'mjs mwmoh@dewreneol@bie in
mal ei c qnaberyms%mé&nm ?Hé e&%& s&tdéh%sea%thé}nséwésf ihltife B&%Eﬁéﬁbﬁ

anhydride or “mal el m de on but adi ene; eimde on

but adi erff furthefagtivatansdnay WPS% ipically eip! aMSh&@W h&fﬂrwSoWeﬁbﬂWdlaéla%ne
st ér ene rﬁélﬁl élWl)deiéetorr 'rﬂe@al@ilkyﬁixhﬁé@ l'%ﬁr{dﬂﬁé’fﬁhé'Wéﬂém@@tst&t@flﬁbﬂ?ﬂ?anﬁ?&r ene
and acr on e on ates or ryl at es

styr eney %‘@ rt?ﬁ'lctfq?ﬁ %%ﬁ a&EY%?’ SURHRR P@ﬁé%%‘%f%ﬂﬂ&ﬁg as

m xt :JI‘ esetbéreaemfe ov slilfl dtiver groypss. Yhesescdtalgstaystendeaire ﬁ&ualmmem@da?mihﬁs t he
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chl ori nd6&§)or suI fochl ori nat ed pol yet hyl ene, copol yners of ethyl ene and
chlorinated ethyl ene, epi- chlorehydrln hono- and copolyners especi al l'y

pol ymers_of . hal ogen- cont ai ni vin com .pounds, for exanple polyvinyl

chl ori de?- ¥Btyres g& ied@’i@"'%’ﬁl"lﬁ?“iﬂﬁ’ée&/wlﬂeyo? rfg’l exaMps wreﬁe%vmw IenQlene
fluori damtraﬁo(yed;ﬂ;ut 8né, pYW®etMmMetﬁywﬂe ﬁ’éreklaﬁmle RPIHDPEIF/LDPE) dene
gg:og[ ;,ggérngvrlmr;( ures 0 8 Fferen{ typgg, of po(f tﬁyleneo{for exa plle ES&EMBF%:[)I de/vinyl acetate

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene
copolymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers,
ethylene/octene copolymers, propylene/butadiene copolymers, isobutylene/isoprene
copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers,
ethylene/vinyl acetate copolymers and their copolymers with carbon monoxide or
ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpolymers of
ethylene with propylene and a diene such as hexadiene, dicyclopentadiene or ethylidene--
norbornene; and mixtures of such copolymers with one another and with polymers men-
tioned in 1) above, for example polypropylene/ethylene-propylene copolymers,
LDPE/ethylene-viny! acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers
(EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon monoxide
copolymers and mixtures thereof with other polymers, for example polyamides.



9. Polyners derived from[err]-unsaturated aci ds and derivatives thereof
such as polyacry- |lates and pol ynet hacryl ates; pol ynethyl nethacryl ates,

pol yacryl am des and pol yacryloni- triles, inpact-nodified with butyl

acryl ate. - 24 - 10. Copolyners of t nononers nentioned under 9) with
each other or with other unsatu- rated Ttonomers, for exanple acrylonitrile/
but adi ene copol yners, acrylonitrile/alkyl acrylate copol yners,
acrylonitrile/al koxyal kyl acrylate or acrylonitrile/vinyl halide copolyners

or acryl gn H%dcﬁ/boﬁ'rgé’ahs (TB{ S&aaﬁﬁcﬁ(é étg-n aﬁHElﬁHu’ng 'ﬂgdrtogﬁﬂ?ﬁ ’r‘fﬁfoﬁrcaﬂ&ns {REGFET S

derived from unsaturated al co S am ne erivatives or
acetal s {hertagfiersigandenixiseeotRalyalinisnes AESISEN. pol yvi nyI acet at e,

pol yvi nyl stearate, polyvinyl benzoate, poI yV| nyI rral eate, polyvinyl

copl yrpe PRbE e PO CSrRl1Bhel) i meBUabReT: L oropol ymers and

copol yners of cyclic ethers such as polyal kyl ene glycols polyethy Iene

oxi de, pgl %Pgmeﬁ?&ﬁf é?zr‘eﬁé‘ oPb- n‘i&ﬁ?ﬁ%f@ﬁ%ﬁmfhrtgé or‘%fcé}ﬂ brﬂﬂtﬁé&%}q?f oxan

13. Polyac suc pol yoxyne ene an ose oxynet
contain eWrﬁﬁeéwéadmaiétya@eéaommhmVrerpﬂantmwmBﬁyrawlhutamene/alkyl

t her mopl ﬁér’yla?e %R)ré’ﬁﬁ/@&tﬁén?ﬁé/alk?ﬁhé%ﬁ‘?rgl%té)rstyj}@@méﬂuc aPrFP:WrFMLE@Wr@fﬂ# oxi des and

sul fi des mxtures o ne, oXi d yrene “pol yners or

en
v caayionTleltthy AenalBTE KRS SO IhACh eGP Pbhe ARNTYBARS: hor s,
pol yest eafoftr myméﬂ‘]@-exdm@@ép&@aér?lateoaenéwwm o@'tanlﬂﬂﬂﬂérre/ﬂb PSR i ©
(0] | SOC ana es on e sSors (0] am aes
Do coctienateBeer anedigcksiora s oiahe Saaeu kP e aRSr | om
ani nocar stgreriefisoprenelstyrenet Stgremefetivdqreriolitylgné/stytenetr styoenetothyiphepplyleasi de
4, pol Y- g ng] e 6, polyam de 6/6, 6/10, 6/9, 6/12, 416, 12/12, polyam de 11,

poI yam de aromati c pol yam des starting from mxyl ene di am ne and adi pic
aci d; pol yam des prepared from

7. Graft copolymers of styrene or a-methyistyrene, for example styrene on polybutadiene,

|ch

styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers; styrene and
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and
acrylonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl
acrylates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copoly-
mers, as well as mixtures thereof with the copolymers listed under 6), for example the
copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chiorinated
or sulfochlorinated polyethylene, copolymers of ethylene and chiorinated ethylene, epi-
chlorohydrin homo- and copolymers, especially polymers of halogen-containing vinyl com-
pounds, for example polyvinyl chioride, polyvinylidene chioride, polyvinyl fluoride, polyviny-
lidene fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene chloride,
vinyl chloride/vinyl acetate or vinylidene chloride/viny! acetate copolymers.

9. Polymers derived from a,B-unsaturated acids and derivatives thereof such as polyacry-

lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryioni-
triles, impact-modified with butyl acrylate.



hexanet hyl enedi ami ne and i sophthalic or/and terephthalic acid and with or
w t hout an el astonmer as nodifier, for exanple
poly-2,4,4,-trimethyl hexanet hyl ene terephthal aam de or pol y-m phenyl ene

i sopht hal am de; and al so bl ock copol ynejs,s of the aforenentioned poly-

am des with polyolefins, olefin copolyners, iononers or chem cally bonded
or grafted elastoners; or with polyethers, e.g. wth polyethylene glycol,
pol ypropyl ene glycol or poly- tetranethylene glycol; as well as polyam des

or copol V@”CQ rﬁ@%‘ diitss mhbhek r%ﬁtﬁfne&%ﬁderag)% M%ﬁ@tﬁ@%r%ﬂ%‘ms%[ I ng

processi n 0574,“ yam de s te% . yur eas, &H‘ I m des,
pol yani d@&§ e@% mf%&xwe lepitsits/ égtad@@e cns@ly@gfse agry@@#n'@ yYa%mlate
di car boxodpowrms Cegcrylonitrik/alkexyandH aorylafenadiibnitriesaiyp halde copalyntéss o t he

cor respondl ton for ampl e | vet hyl ene terephthal ate,
pol ybut y?%}‘n ﬁmé? ﬁhel't% C@IIB.% ugg-)dfnfﬁg'ipé&f'%?ol cycl ohexane terephthal ate
and pol yhydroxybenzoat es, as well as block copolyether esters derived from

hydroxyl 11 epgj Hw%@ﬁg%léh%@hh@ﬁ%%@{é@ AhohBIsRRIG; Ciamlﬁ§§ & tﬁe%@ ‘\?Qtn}@std?

pol ycar bonat onat es an ester onat es.

Pol ysul f @ﬁeé%ls thasegfetas @wa@e!ermgwhwao%l Rabiviny ameé@ténré@ywm ste@r%tgsmqlmré«h
pol ymer spéltbaie folyviph rﬂél@ﬁﬂé}’H@WﬁW bldyeal %tﬂ}refﬂ?l%tﬁ’d]ﬂewﬁ%ﬁ@hﬁyl mdlfame Ady

mel am nes he oth han rmal dehyde "r esi ns,

ur ea/for%‘?ﬂ% &@8@%319(&@0%1‘%9%5)? $ e resins. 22. Drying and

non-drying al kyd resins. 23. Unsaturated poI yester resins derived from

ol yhyar 12 B BoRSPLU P Bl ik S BRI Hobveliy RRs Bl ety
hal ogen-lenaraidei poyprogylene exite ascapobinesss thﬂrecbfathbismymw pihegs. 24.

Crosslinkable acrylic resins derived fromsubstituted acrylates, for

exanple e oxy acry- lates, urethane acryl ates or- pol yester acrr)]ll at es.
Al kyd re&3-nBolypeptdlesueh ap pelyasymeihylans yncihese palypTatadenes wheh GpRtan

el am negth@rehB9xide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

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

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

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or
from aminocarboxylic acids or the corresponding lactams, for example polyamide 4, poly-
amide 6, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an
elastomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or
poly-m-phenylene isophthalamide; and aiso block copolymers of the aforementioned poly-
amides with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted
elastomers; or with polyethers, e.g. with polyethylene glycol, polypropylene glycol or poly-
tetramethylene glycol; as well as polyamides or copolyamides modified with EPDM or ABS;
and polyamides condensed during processing (RIM polyamide systems).



urea resins, polyisocyanates or epoxy resins. 26. Crosslinked epoxy resins
derived from pol yepoxi des, for exanple from bisglycidyl ethers or from
cycl oal i phati c di epoxides. 27. Natural polyners such as cellul ose, rubber,
gel atin and chemically nodified honol o-,,gous derivatives thereof, for
exanpl e cel l ul ose acetates, cellul ose propionates and cellu- |ose
butyrates, or the cellulose ethers such as nethyl cellul ose; as well as
rosins and their derivatives. - 26 - 28. Blends of the aforenentioned

pol ymer S1i%ly%ﬁ§,g§ﬂ&imfdé§, wjémb@nﬁ’iaége olfBénimiiEk6led.EPDM or  ABS,
PVC/ EVA, PVC ABS, PVC MBS, PO ABS, PBTP/ ABS, "PC/ ASA, PC/ PBT, PVC CPE,

PVC/ acryl ates, POM thernopl astic PUR, PC/ thernoplastic PUR POM acryl ate,
POM MBS, 182Re8Ikdters danlbPhom. dicaabekytio aeitly BRd giolsRNdrisflom Rﬁlrﬁ’@oaﬁd?ﬂ@ 29.

Natural |l y.occurring and synthetic,organi terials whi re r

ononer | S N SARPOETG etares Greaieh MEVEbITR Rt B o0

oi | s, anteraphthaiateyvpajet dbtiimettapialgycmhexanmateraphéimlate and pblyhydraxybeandates, ass
based o i Qo -
rimel 170 s DLk GoBaIahe: ceferd oM hiGroxAtumiRAEE poly IR AR BRolol-,
any wei geftensanodilied wilhpelycarbonaieser MB8d as spi nni ng conpositions, as wel |
as aqueous enul - sions of such materials. 30. Aqueous enul sions of natural
or synthgtigc rubper, e.qg., natyral Jatex or |atices of carboxyl ated

styr ene/ﬁltg@i"‘é@f O%B%PS%QP@?SL{%&WM %} oxanes such as the soft,

hydr ophi li ¢ pol ysil oxanes described, for exanple, in U S Patent No.

4, 259, 464, d_ the har ol yor.ganosi | oxanes ,descri bed, for exanple, in U S
Pat ent ﬁ%ﬂ %&gg“g{%fﬁ%.po‘dﬁ‘f?h%ﬁu&%&sl %ﬂ‘frPef’zV rt]rheré%a ®Nati on with unsaturated
acrylic pol yacetoacetate resins or with unsaturated acrylic resins. The

unsat ur as£doaGENiKed dofythdls deffadfisin LRBhYE&E SIARE oAEH4hEERE phenols, ureas and

melamings on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde
resins and melamine/formaldehyde resins.

22. Drying and non-drying alkyd resins.

23. 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 of low flammability.

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-
lates, urethane acrylates or polyester acrylates.

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,
urea resins, polyisocyanates or epoxy resins.

26. Crosslinked epoxy resins derived from polyepoxides, for example from bisglycidy!
ethers or from cycloaliphatic diepoxides.

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified homolo-
gous derivatives thereof, for example cellulose acetates, cellulose propionates and cellu-
lose butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their
derivatives.



pol yet her acryl ates, vinyl or acryl copolyners wth pendant unsaturated
groups and the acrylated nel am nes. The pol yketi m nes are prepared from
pol yam nes and ketones in the presence of an acid catalyst. 33. Radiation
curabl e conpositions containing ethyl enh,gally unsaturated nononers or

ol igoners and a pol yunsaturated aliphatic oligoner. 34. Epoxynel am ne
resins such as |ight-stable epoxy resins crosslinked by an epoxy functional
coet herified high solids nelamne resin such as LSE-4103 (Mnsanto). In
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into the organl Cc poly conveht 1 onal at “any cbnveni‘ent
stage pr PYPPO.t he rranuf acture of shaped articles therefrom For exanpl e,
the stabilizer may be mxed with the polyner in dry powder form or a
suspension or emul sion of the stabilizer may be mxed with a sol ution,
suspensi 88; Naturaliypesusingand systhele praanic malerials 3G aig PSEIPIPPEREC SRINY mer
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2, 6- di - t sionsiphsyeh materglst yl phenol

30. Aqueous emulsions of natural or synthetic rubber, e.g. natural latex or latices of
carboxylated styrene/butadiene copolymers.

31. Polysiloxanes such as the soft, hydrophilic polysiloxanes described, for example, in
U.S. Patent No. 4,259,467; and the hard polyorganosiloxanes described, for example, in
U.S. Patent No. 4,355,147.

32. Polyketimines in combination with unsaturated acrylic polyacetoacetate resins or with
unsaturated acrylic resins. The unsaturated acrylic resins include the urethane acrylates,
polyether acrylates, vinyl or acryl copolymers with pendant unsaturated groups and the
acrylated melamines. The polyketimines are prepared from polyamines and ketones in the
presence of an acid catalyst.

33. Radiation curable compositioné containing ethylenically unsaturated monomers or
oligomers and a polyunsaturated aliphatic oligomer.

34. Epoxymelamine resins such as light-stable epoxy resins crosslinked by an epoxy
functional coetherified high solids melamine resin such as LSE-4103 (Monsanto).

In general, the compounds of the present invention are employed in from about 0.01 to
about 5% by weight of the stabilized composition, although this will vary with the particular
substrate and application. An advantageous range is from about 0.05 to about 3%, and
especially 0.05 to about 1%.



2,6-di-tert-butyl-4-i-butyl phenol 2,6-di-cyclopentyl -4-nethyl phenol
2- (a- et hyl cycl ohexyl) - 4, 6-di net hyl phenol 2, 6-di - oct adecyl - 4- net hyl phenol
2,4,6-tri-cycl ohexyl phenol 2,6-di-tert-butyl-4-nmethoxynet hyl phenol 1. 2.

6
(
41
Al kyl at ed hydroqui nones. for exanple. %76 di -tert-butyl - 4- met hoxyphenol
2,5-di-tert-butyl - hydroqui none 2, 5-di-tert-anyl - hydr oqui none

2 6-diphenyl-4-octadecyloxyphenol 1 3. Hydroxyl ated thi odi phenyl ethers,
for exanple. 2,2'-thio-bis-(6-tert-butyl-4-nethyl phenol)
2,2[err]-thio-bis-(4-octyl phenol)
4, 4 | phenaol )
4,4
e

'-thi F%?té‘b
xanpl e. pdlyiersBt doriventional chifiquey, t Ay ydnvénieBt StigdpPedrab the manufacture of

g: > et %pgﬁgr‘gﬁl'%ss ‘E“g“ﬁt’r@ﬁ | &%%@‘eﬁ@{%}%%%@m mixpe wit the polymer in dry
2, 2' - met powdander, or @buspersijin @-enydsioh ekihlestabiiiziey may be mixed with a solution,

3 3[ e?ﬂ %Fﬁﬁp@'nozr e&&lﬁ?@}ﬂ t’né Mb HHS'P%& ing stabn,zeﬁ Jor a/[n]er compositions of
2,2 - met mlu@mnbm mqymp(tlandtycﬁlmmlbémyabouw@d ﬁ9la pletrdgh,| preferably from

2,2' - net IR OD2 18 abuA! ardBdpebially FrBREMLY 0.1 to about 1% by weight of various

conventional additives, such as the materials listed below, or mixtures thereof.

-thig-bis-(6-tert-butyl - 3-net hy
‘E'Berﬁéhf thejpstant 'QVQP@PHW%@ﬁQIY)bel‘“QorPNa@ intethe ogadthenol s f or

1. Antioxidants

1.1. Alkylated monophenols, for example,

2,6-di-tert-butyl-4-methylphenol
2-tert-butyl-4,6-dimethylphenol
2,6-di-tert-butyl-4-ethylphenol
2,6-di-tert-butyl-4-n-butylphenol
2,6-di-tert-butyl-4-i-butylphenol
2,6-di-cyclopentyl-4-methylphenol
2-(a-methylcyclohexyl)-4,6-dimethylphenol
2,6-di-octadecyl-4-methyiphenol
2,4,6-tri-cyclohexylphenol
2,6-di-tert-butyl-4-methoxymethylphenol

1.2. Alkylated hydroquinones, for example,
2,6-di-tert-butyl-4-methoxyphenol
2,5-di-tert-butyl-hydroquinone
2,5-di-tert-amyl-hydroquinone
2,6-diphenyl-4-octadecyloxyphenol

1.3. Hydroxylated thiodiphenyl ethers, for example,

2,2-thio-bis-(6-tert-butyl-4-methylphenol)
2,2-thio-bis-(4-octylphenol)
4,4’-thio-bis-(6-tert-butyl-3-methylphenol)



2,2' -ethylidene-bis-(4,6-di-tert-butyl phenol)
2,2[err]-ethylidene-bis-(6-tert-butyl-4-isobutyl phenol)
4, 4" -met hyl ene-bi s-(2, 6-di -tert-butyl phenol)
4, 4" -met hyl ene-bi s-(6-tert-butyl-2-net phenol) 1, 1
-bi s-(5-tert-butyl-4-hydroxy-2- net hyl pHehyl ) - but ane
2,6-di-(3-tert-butyl -5-nethyl -2-hydroxybenzyl) 4-nethyl phenol 1,1
,3-tris-(5-tert-butyl-4-hydroxy-2-nmnet hyl phenyl )-butane 1 ,1
-bis-(5 b} Vik- | phenyl ) - 3- n- dodecyl ner capt obut ane
ethylenegsycé?H%(bt%%%§QLQ¥M?§M tert-butyl-4[err]-hydroxyphenyl)-butyrate]
-(3-tert-butyl -4-hydroxy-5-net hyl phenyl ) -di cycl opent adi ene
-[2-(3'1.-41. A kyiehdbisphedbisl ieeiampidret hyl - benzyl )-6-tert-butyl 4- met hyl phen
yl] terephthalate. 1.5. Benzyl conpounds. for exanple. 1 ,3,5-tri-(3
,5-di -tert-butyl - 4- hydroxybenzyl)-2 ,4 ,6-trimethyl benzene
i-(3,5- q;z-mnylwmk-(méwmtmmnwhhndw fide

(a1 PTG E Y RRARP L0200 o i of 1 or epht halate.
|
|

b
r &~ (@“BL‘QH& t?l&{‘i-ﬂlﬁhﬂrﬁ-(ﬂmﬁlm‘@wil%@wkm)eﬂoﬁocyanur ate

t

tr thyl benzyl) isocyanurate
-tgr%t tgl%droxyjt;en %Meﬁiorﬁ\ ﬂ&?rec aci d di octadecyl ester

, -t 8- ﬂlﬁﬁmﬂe«ﬂb' exxHIemsiylp mfé)phorl c acid nonoet hyl ester,

al ci um Qﬂ-tnelhﬁeneélﬁy-l[@-m-ﬁmyhlz )-ﬁ%n pm’mjue - 29 - 4- hydroxy | auric

gflﬂfdb?gl g eﬁ:bvh [)@%ﬁift eacgm?tg% 3’4'f%yfﬂyﬁp89<yam lino)-s-triazine

octyl -N-22 &mhylermttbls%&du-tdrt-hytyﬂpbmm)henyl ) - car bamat e
2,2'-ethylidene-bis-(4,6-di-tert-butylphenol)
2,2’-ethylidene-bis-(6-tert-butyl-4-isobutylphenol)
4 4’-methylene-bis-(2,6-di-tert-butylphenof)
4,4’-methylene-bis-(6-tert-butyl-2-methylphenol)
1,1-bis-(5-tert-butyl-4-hydroxy-2-methyiphenyl)-butane
2,6-di-(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenol
1,1,3-tris-(5-tert-butyl-4-hydroxy-2-methylphenyl)-butane
1,1-bis-(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-dodecylmercaptobutane
ethyleneglycol bis-[3,3-bis-(3'-tert-butyl-4’-hydroxyphenyl)-butyrate]
di-(3-tert-butyl-4-hydroxy-5-methylphenyl)-dicyclopentadiene
di-[2-(3"-tert-butyl-2’-hydroxy-5-methyl-benzyl)-6-tert-butyl-4-methylphenyl] terephthalate.

3, 5-
bi s-(
1,3, 5-
1,3, 5-
3, 5-di
3, 5-di
cal ci

1.5. Benzyl compounds, for example,

1,3,5-tri-(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene
di-(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide
3,5-di-tert-butyl-4-hydroxybenzyl-mercapto-acetic acid isooctyl ester
bis-(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyljdithiol terephthalate
1,3,5-tris~(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate
1,3,5-tris-(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl) isocyanurate
3,5-di-tert-butyl-4-hydroxybenzyl-phosphoric acid dioctadecyi ester
3,5-di-tert-butyl-4-hydroxybenzyl-phosphoric acid monoethy! ester, calcium-salt

1.6. Acylaminophenols, for example,




1.7. Esters of B-3-(3.5-di-tert-butyl-4-hydroxyphenyl)-propionic acid with
nonohydri ¢ or polyhydric al cohols, for exanple, nethanol

di et hyl ene gl ycol octadecanol triethylene glycol
1, 6- hexanedi ol %$ nt aerythritol neopentyl glycol
tris-hydroxyethyl isocyanurate thiodiethyl ene glycol

di - hydroxyet hyl oxalic acid diam de triethanol am ne

triisopropanolam ne 1.8. Esters of

B- (5-tert-butyl-4-hydroxy-3-nmet hyl phenyl)-propionic acid with nonohydric or
pol yhydric al cohols, for exanple, nethanol

di et hyl e"rTBY@’P@ff@U"ﬁ@P'Q(Pé@ﬁ’ﬁol triethylene glycol
él 6- hﬁxaﬁﬁﬁdr@k)ﬁsteanc acid amhdet pent aeryt hri |t0| neopentyl glycol
r| S i SO cQ
by A et BT b oyt Srene

t r| | soprmb;dﬂ‘d}lihﬁadrrter&blﬂyl -4ahydiexypbenyl)-carbamate

B—(3 5 di -tert-butyl - 4- hydroxyphenyl ) -propionic acid for exanple, N
-(3.5- d| -tert but | - 4- hydrox phenyl prop| onyl - hexanet hyl enedi am ne

NN' d| -8 5SS Brelifgri-buty A Dspropionie goid with monalYdikedi ani ne

N, N' - di d&y@dqbat&hbfsb@néka,ﬂp@ droxyphenyl pr opi onyl) hydrazi ne 1.10

D aryl am nes, for exanple, diphenylam ne, N phenyl-1-naphthylam ne,

N-(4-tert- octyl phenyl ) - 1- napht hyl am ne, 4,4'-di- tert-octyl-di phenyl am ne,

reacti onmpthagdeict of N-phenyl benzyl am ngietyiéng gfict - 30 -
t2r|4mzt wllﬁ%?t eneen'[ Zﬁgt | (r)gag'[ ?gﬁcérggu@@ﬁy%néggﬁg v agdnapht hyl am ne and
2,4,4-tr1 ﬁﬂtehgmq:mdt ene. pentaerythritol
neopenty! glycol tris-hydroxyethy! isocyanurate
thiodiethylene glycol di-hydroxyethyl oxalic acid diamide
triethanolamine triisopropanoclamine

1.8. Esters of 3-(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionic acid with monohydric or

polyhydric alcohols, for example,

methanol diethylene glycol

octadecanol triethylene glycol

1,6-hexanediol pentaerythritol

neopentyl glycol tris-hydroxyethyl isocyanurate
thiodiethylene glycol di-hydroxyethyl oxalic acid diamide
triethanolamine triisopropanolamine

1.9. Amides of 8-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid for example,

N,N’-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexamethylenediamine
N,N'-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-trimethylenediamine
N,N’-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hydrazine

1.10 Diarylamines, for example,
diphenylamine, N-phenyi-1-naphthylamine, N-{4-tert-octylphenyl)-1-naphthylamine, 4,4'-di-
tert-octyl-diphenylamine, reaction product of N-phenylbenzylamine and 2,4,4-




2. WV absorbers and light stabilizers 2. 1.

2-(2' - Hydr oxyphenyl ) - benzotri azol es, for exanple, the 5 -nethyl -,

3,5 -di-tert-butyl-, 5 - tert-butyl- -(1,1, 3, 3-tetranet hyl butyl) -
5-chloro-3",5 -di-tert-butyl-, 5- chlor 3 -tert-butyl -5 - methyl -
3'-sec-butyl-5[err]-tert-butyl-, 4[err]~-octoxy,

3[err],5[err]-di-tert-any|-, 3[err],5[err]-bis-(,a-dinmethyl benzyl),

3' -tert-butyl -5 -(2-(omega- hydroxy-oct a- (et hyl eneoxy) car bonyl - et hyl ) -

3' - dodeqyihmet ;mme 'reacﬁBﬁ'p?odubﬁiftdldﬁéhylbmﬁle'én%‘@@ﬁ)&hﬁ?é)f@ﬁféﬂ%ﬁé‘ Yachon - and

dodecyl at e erlv Xy- benzophenones, for
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4- benzyloxy, 4,2' 4" -trihydroxy- and 2-hydroxy-4, 4[ err]-di net hoxy

derivati . f Lgnal ly substituted benzoic acids for

exanpl e, A sgrbe 5'? g ,Sta R' Pt - but yl phenyl salicyl ate, octyl phenyl
salicyl ate, dibenzoylresorcinol, bis-(4-tert-butyl benzoyl)- resorcinol,
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tetramet hyl butyl) - phenol |, such as the 1:1 or 1:2 conplex, optionally with
addi t i onZR. Pridyds ¥i nubybmmmie,,theArtwdrczasMﬂManehhebe-octoxy. 4-
I\I—cyclot@@gl AL Bl 18x0-NEpehy | 4.6H 4o h [ alts of
4- hydro% %(Sudl -terggﬁy Beenm&ghogphﬁ]%%agl%@n% @g@gmtg@é@bxguch as
of the rPY?""eSet hyl or butyl ester, nickel conplexes of ketoxinmes such as
of 2-hydroxy-4- nethyl phenyl undecyl ket oxi me, nickel conplexes of

%_ g'heg%/I : TS all Stitus QnzoIc a tilaroenx%nlﬁ{e pherr1]ylas(z]-1I cyatenﬂeré ' gands.
bi s-(2, meylﬁherm sallwtalta/Ioptyﬂﬂten¢>da)nc;¢aﬁb,&ﬂh&raoylresorc:noI bis-(4-tert-butylbenzoyl)-

bi s- (1, 2 -tert-
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2.4. Acrylates, for example, a~cyano-B,B-diphenylacrylic acid ethyl ester or isooctyl ester, a-
carbomethoxy-cinnamic acid methyl ester, a-cyano--methyl-p-methoxy-cinnamic acid
methyl ester or butyl ester, a-carbomethoxy-p-methoxy-cinnamic acid methyl ester, N-(B-
carbomethoxy-B-cyanovinyl)-2-methyl-indoline.

2.5. Nickel compounds, for example, nickel complexes of 2,2-thio-bis-[4-(1,1,3,3-
tetramethylbutyl)-phenol], such as the 1:1 or 1:2 complex, optionally with additional figands
such as n-butylamine, triethanolamine or N-cyclohexyl-diethanolamine, nickel
dibutyldithiocarbamate, nickel salts of 4-hydroxy-3,5-di-tert-butylbenzylphosphonic acid
monoalkyl esters, such as of the methyl, ethyl or butyl ester, nickel complexes of ketoximes
such as of 2-hydroxy-4-methyl-phenyl undecyl ketoxime, nickel complexes of 1-phenyl-4-
lauroyl-5-hydroxy-pyrazole, optionally with additional ligands.

2.6. Sterically hindered amines, for example bis-(2,2,6,6-tetramethylpiperidyl) sebacate,
bis-(1,2,2,6,6-pentamethylpiperidyl) sebacate, n-butyl-3,5-di-tert.butyl-4-hydroxybenzyl
malonic acid bis-(1,2,2,6,6-pentanemethylpiperidyl)ester, condensation product of 1-




-31- hydroxyethyl -2, 2,6, 6-tetranethyl - 4- hydr oxypi peri di ne and succinic
aci d, condensation product of

N, N -(2,2,6, 6-tetramet hyl pi peri dyl)-hexanet hyl enedi am ne and
4-tert-octylam no- 2,6-dichloro-s-triaz4ne,

tris-(2,2,6,6-tetranethyl piperidyl)-nitrilotriacetate, tetrakis-(2,2,6,6-
tetranet hyl -4-piperidyl) 1, 2,3, 4-butanetetracarboxyl ate,

1,1 (1, 2-ethanedi yl)-bis-(3,3,5,5- tetranethyl pi perazi none),
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tri st eargihydraeidet ol triphosphite, tetrakis-

4. Phosphites and phosphonites, for example, triphenyl phosphite, diphenylalkyl
phosphites, phenylidialkyl phosphites, tri-(nonylphenyl) phosphite, trilauryl phosphite,
trioctadecy! phosphite, di-stearyl-pentaerythritol diphosphite, tris-(2,4-di-tert-butylphenyl)
phosphite, di-isodecylpentaerythritol diphosphite, di-(2,4,6-tri-tert-butylphenyl)-—
pentaerythritol diphosphite, di-(2,4-di-tert-butyl-6-methylphenyl)-pentaerythritol diphosphite,
di-(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, tristearyl-sorbitol triphosphite, tetrakis-
(2,4-di-tert-butyiphenyl) 4,4'-diphenylylenediphosphonite.

5. Compounds which destroy peroxide, for example, esters of B-thiodipropionic acid, for

example the lauryl, stearyl, myristyl or tridecyl esters, mercapto-benzimidazole or the zinc



(2,4-di-tert-butyl phenyl) 4,4'-diphenyl yl enedi phosphonite. 5. Conpounds
whi ch destroy peroxide, for exanple, esters of B-thiodipropionic acid, for
exanple the lauryl, stearyl, nyristyl or tridecyl esters,

mer capt o- benzi m dazol e or the zinc -32 - salt of

2- mer capt obenzi m dazol e, zinc dibutyl-drthi ocarbamate, dioctadecyl

di sul fide, pentaerythritol tetrakis-(B-dodecyl nmercapto)-propionate. 6.
Hydr oxyl am nes, for exanple, N, N-di benzyl hydroxyl am ne,

N, N- di et kyk BKQ gqgfgé Hbé]ﬁamﬁa%@ i?r?éd’bu ﬁ”‘”‘“’%?ﬁ‘g‘? digotadecy disulfide,

N, N-di | aur etra am ne
di hexade@?h‘i‘?éﬁ@%? ﬁﬁ?'ﬂ% (B ﬂPq‘@céﬂ"Eﬁf?%m@c@fPé BatExyI ani ne,
N- hexadecyl - N- oct adecyl - hydr oxyl am ne,
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tyl - ' | -
Nt ot - adolragftytlyad e, N d s AR ”@ﬁ%&&% 29509 tr one
N- oct ade@yﬁmév'éﬁlﬂl%éb'ﬁ%(d@%%ﬂYhthctﬁﬁ’écyll\Vdfﬁ’éé@ﬂ'é@WM'@'M v@pxmwdeﬁvw one,

N- oct adegphr @) ey aflew ¥mimd.t rone, N-hept adecyl - al pha- hept adecyl
nitrone, N oct adecyl - al pha- hexadecyl nitrone, nitrone derived fromN N

di al kyl hydroxyl am ne derived from hydrogenated tallow anine. 8. Polyam de
stabi | i zgr Nitrbds, mfmh@le;npmrzysﬂbﬁ@phéhwmtﬁ@n@aﬂ-eml Aph&-micsll Ar®nad/ or

hosph |
Po- st ani 1Py ERERETEPOL Rl Ans A ad RN RS (e restet e oo ani de.
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pyr ocat egimyityRiroxdfamiib ebaadd fish hg&@bénaté@fa"@)&%ﬁ’?ﬁh@ 4-tert-butyl -benzoic
acid, adipic acid, diphenylacetic acid

8. Polyamide stabilizers, for example copper salts in combination with iodides and/or
phosphorus compounds and salts of divalent manganese.

9. Basic co-stabilizers, for example, 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 Ca
stearate, Zn stearate, Mg stearate, Na ricinoleate and K palmitate, antimony
pyrocatecholate or zinc pyrocatecholate.

10. Nucleating agents, for example, 4-tert-butyl-benzoic acid, adipic acid, diphenylacetic
acid.

11. Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibers,
asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon black,
graphite.

12. Other additives, for example, plasticizers, lubricants, emulsifiers, pigments, optical

brighteners, flameproofing agents, anti-static agents, blowing agents and thiosynergists
such as dilauryl thiodipropionate or distearyl thiodipropionate.



11. Fillers and reinforcing agents, for exanple, calcium carbonate,
silicates, glass fibers, asbestos, talc, kaolin, mca, bariumsulfate,
nmet al oxi des and hydroxi des, carbon black, graphite. 12. Qther additives,
for exanple, plasticizers, lubricants, sgnulsifiers, pignents, optical

bri ghteners, flaneproofing agents, anti-static agents, blow ng agents and
t hi osynergi sts such as dilauryl thiodipropionate or distearyl

t hi odi pr opi onat e. -33 - 13. Benzofuranones and indolinones, for exanple
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3, 3' - bi s¢ri, B,7ddi-tedbutylBe[d(P-sBafoyldxyetirpry) phgryi]benapfyrhe-2ydneh 8:32bisli &di-erione] |
5, 7-di - 154 Iiﬁglt %' ha% @ﬁﬁbﬂﬂéﬂ@ﬂ@ﬂ%ﬁiﬁlgﬁﬁ@&@”@ﬁd e@rﬁ;tyl-s (4—eth%xy8henyl)-

3-(4-aceto enz

(3, 5-di nlzqrwyruranqsrqwa; B @ﬁ%ﬁ:@%@rqlmsthvlpapnwbw %iqrgrbutmbmrt;pw@m@n@n%— The
co- st abi (3iszgiffethyMatdivdl peRnLON-dpfertbl@yitRNZORRNOAES | 1 sted under 13,
are adde(ld for exyy#pmé d|55£rfi0)§43n%rﬁeygl)trat|ons o¥ 0.01 to 10% relative to the
total weight of the material to be stabilized. Further preferred

conposi tTmeo-etatomlzJersewmh the’aékd:bptﬁmf‘oﬂtl@e bmmnancmﬁes(l@)edanﬂie( b3, draatibed forddi -

tives, articul ar enal | [ i I | rs essin
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(item 1 gihbitizad.|ist), sterically hin- dered am nes (|tem 2.6 of the | |st),
phosphites and phosphonites (item4 of the list) and per- oxide-destroyi ng
conmpounds em5.) of the list. Additional additives (stabilizers) whic

are al sof lﬁ'&?ﬁ'@é@fﬁ'&?q’ W@P@?"@ﬂsé’ﬁ”ﬂ@e Hie addition compangats (ab%(bééu%éfjﬁj'bed

for exanfe, inigariéaishpheralie Bdxidasts Aght éiﬁﬁhz"e‘t“éropﬁrob& c?ﬁét?uﬁzﬁ:@ The

phenolic antioxidant of particular interest is selected fromthe group
consi sting of n- octadecyl 3,5-di-tert-butyl-4-hydroxyhydroci nnamat e,
neopent aPatietiady prefertadoadditivas aredphdneli¢ antioxidants (item 1 of the list), sterically hin-

dered amines {item 2.6 of the list), phosphites and phosphonites (item 4 of the list) and per-
oxide-destroying compounds {item 5.) of the list.

Additional additives (stabilizers) which are also particularly preferred are benzofuran-2--
ones, such as described, for example, in US-A-4 325 863, US-A-4,338 244 or US-A-
5175312.

The phenolic antioxidant of particular interest is selected from the group consisting of n-
octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate, neopentanetetrayl tetrakis(3,5-di-tert—
butyl-4-hydroxyhydrocinammate), di-n-octadecyl 3,5-di-tert-butyl-4-hydroxybenzylphos-
phonate, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate, thiodiethylene bis(3,5-di—
tert-butyl-4-hydroxyhydrocinnamate), 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)benzene, 3,6-dioxaoctamethylene bis(3-methyl-5-tert-butyl-4-hydroxyhydro-
cinnamate), 2,6-di-tert-butyl-p-cresol, 2,2"-ethylidene-bis(4,6-di-tert-butylphenol), 1,3,5-
tris(2,6-dimethyl-4-tert-butyl-3-hydroxybenzyl)isocynurate, 1,1,3,-tris(2-methyl-4-hydroxy-5-
tert-butylphenyl)butane, 1,3,5-tris[2-(3,5-di-tert-butyl-4-hydroxyhydrocinnamoyloxy)ethyl]-
isocyanur ate, 3,5-di-(3,5-di-tert-butyl-4-hydroxybenzyl)mesitol, hexamethylene bis(3,5-di-
tert-butyl-4-hydroxyhydrocinnamate), 1-(3,5-di-tert-butyl-4-hydroxyanilino)-3,5-di{octylthio)-s-
triazine, N,N’-hexamethylene-bis(3,5-di-tert-butyl-4-hydroxyhydrocinnamamide), calcium
bis(ethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate), ethylene bis[3,3-di(3-tert-butyl-4-
hydroxyphenyl)butyrate], octyl 3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate, bis(3,5-di-
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succinic acid, polycondensation product of 4,4’-hexamethylenebis-(amino-2,2,6,6-tetra-
methylpiperidine) and 1,2-dibromoethane,

tetrakis(2,2,6,6-tetramethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate,
tetrakis(1,2,2,6,6-pentamethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate,
polycondensation product of 2,4-dichloro-6-morpholino-s-triazine and 4,4*-
hexamethylenebis(amino-2,2,6,6-tetramethylpiperidine}, N,N’,N",N"-tetrakis[(4,6-bis(butyl-
1,2,2,6,6-pentamethylpiperidin-4-yl}-amino-s-triazin-2-y i}-1,10-diamino-4,7-diazadecane,
mixed [2,2,6,6-tetramethylpiperidin-4-yi/3,B,3',p-tetramethyl-3,9-(2,4,8 ,10-
tetraoxaspiro[b.5]-undecane) diethyl] 1,2,3,4-butanetetracarboxylate,

mixed [1,2,2,6,6-pentamethylpiperidin-4-yl/B,B,p’,p-tetramethyi-3,9-(2,4 ,8,10-
tetraoxaspirof5.5]undecane)diethyl] 1,2,3,4-butanetetracarboxylate, octamethylene
bis(2,2,6,6-tetramethylipiperidin-4-carboxylate),
4,4’-ethylenebis(2,2,6,6-tetramethylpiperazin-3-one), N-2,2,6,6-tetramethylpiperidin-4-yl-n-
dodecylsuccinimide, N-1,2,2,6,6-pentamethylpiperidin-4-yl-n-dodecylsuccinimide, N-1-
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Particularly, the instant composition may additionally contain an effective stabilizing amount
of at least one other 2-hydroxyphenyl-2H-benzotriazole; another tris-aryl-s-triazine; or
hindered amine or mixtures thereof.
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- Prefer ydr oxyphenyl - 2H benzotri azole is selected fromthe
group consi sting of 2-(2-hydroxy-3,5-di-tert-anyl phenyl)-2H benzotri azol e;
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based on alkyd/melamine resins and alkyd/acrylic/melamine resins (see H. Wagner and H.

F. Sarx, "Lackkunstharze" (1977), pages 99-123). Other crosslinking agents include

glycouril resins, blocked isocyanates or epoxy resins.

The lacquers stabilized in accordance with the invention are suitable both for metal finish
coatings and solid shade finishes, especially in the case of retouching finishes, as well as
various coil coating applications. The lacquers stabilized in accordance with the invention
are preferably applied in the conventional manner by two methods, either by the single-coat
method or by the two-coat method. In the latter method, the pigment-containing base coat is
applied first and then a covering coat of clear lacquer over it.

It is also to be noted that the compounds of the present invention are applicable for use in
non-acid catalyzed thermoset resins such as epoxy, epoxy-polyester, vinyl, alkyd, acrylic
and polyester resins, optionally modified with silicon, isocyanates or isocyanurates. The
epoxy and epoxy-polyester resins are crosslinked with conventional crosslinkers such as
acids, acid anhydrides, amines and the like. Correspondingly, the epoxide may be utilized
as the crosslinking agent for various acrylic or polyester resin systems that have been
modified by the presence of reactive groups on the backbone structure.
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The following examples are for illustrative purposes only.

Example 1

triazole

a) Diazotization of 4-amino-3-nitro-benzotrifluoride

To a 500 ml 3-necked flask, equipped with a mechanical stirrer, are added 41.2 g of 4-
amino-3-nitro-benzotrifluoride, 52 ml of concentrated hydrochloride acid and 100 mi of
distilled water. The stirred solution is cooled to 5°C and 17.3 g of sodium nitrite dissolved in
50 mi of water are added. The solution is stirred at 0 to 5°C for two hours, then filtered and
stored at -10°C.

b) Monoazo adduct
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5-Trifluoromet hyl-2-(2-hydroxy- 3-a-cunyl -5-tert-octyl phenyl)-2H benzo-

triazole a) D|azot|zat|on of 4-am no-3-nitro-benzotrifluoride To a 500 m

3- neckedcf Ragiictior @f tHe@onodZoladdustechani cal stirrer, are added 41.2 g of 4-
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and 27 g of formamidine sulfinic acid is added in portions with stirring. After 1.5 hours, the
solution is cooled to room temperature and 100 mi of water are added. The pH is adjusted
to pH 7 with concentrated hydrochloric acid. The ethanol is removed under vacuum and the
water layer is extracted with methylene chloride. The solvent is then evaporated in vacuo
and the residue is puritied by chromatography (silica gel, heptane:tolunen 9:1) and
crystallized from ethanol. The title compound is obtained in a yield of 5.6 g as a pale yellow

solid melting at 119-121°C.

Example 2

Preparation of 5-Fluoro-2-{2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole

The title compound is prepared according to the general procedure of Example 1 using 31.2
g of 4-fluoro-2-nitroaniline. In part ¢ of the procedure, an additional 9 g of formamidine
sulfinic acid is required to complete the reduction. Purification of the crude product on silica
gel (heptane:toluene, 1:1) yields 4.5 g of the title compound as a off-white solid. Further
purification by recrystallization from acetonitrile:toluene provides 1.1 g of the titte compound
melting at 93-96°C.

Example 3

Preparation of 5-Chloro-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole
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Preparation of 5-Phenylthio-2-(2-hydroxy-3-a-cumyi-5-tert-octylphenyl)-2H-benzotriazole

To a stirred mixture of 75 g of 5-chloro-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-
benzotriazole and 105 g of N-methylpyrrolidone heated at 90°C is added first 44.3 g of 45%
aqueous potassium hydroxide solution over a 15-minute period then 20.4 g of thiophenol
over another 15 minutes. The reaction mixture is then heated at 170-175°C for four hours
with water being removed by distillation. After cooling to 100°C, xylene and water are added
and the resultant mixture is made acidic with 15% aqueous hydrogen chloride solution. The
organic layer is separated and washed with water and then concentrated. The crude
product residue is recrystallized from methanol to yield 82 g of the title compound as a pale
yellow solid melting at 124-125°C.

Example 5

Preparation of 5-Benzenesulionyi-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-

benzotriazole

A 1000 mL flask is charged with 75.2 g of 5-phenylthio-2-(2-hydroxy-3-a-cumyl-5-tert-octyl-
phenyl)-2H-benzotriazole, prepared in Example 4, 102 g of xylene, 0.9 g of sodium
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Preparation of 5-Nonvlsulfonyl-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole

5-Nonyilthio-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole, prepared in
Example 6, is oxidized to the sulfone without purification of the thio intermediate using 8.7 g
of formic acid, 0.7 g of sodium tungstate dihydrate and 17.6 g of 50% hydrogen peroxide to
yield the title compound as a yellow resin exhibiting a molecular ion of m/e 631.

Example 8

Preparation of 5-Chloro-2-(2-hydroxy-3-phenyl-5-tert-octylphenyl)-2H-benzotriazole

The general procedure of Example 1 parts a and b are used to prepare the monoazo
intermediate for the title compound from 4-chloro-2-nitroaniline and 2-phenyl-4-tert—
octylphenol. The crude product is purified by recystallization from methanol to yield a deep
red monoazo adduct.

The title compound is prepared according to the reduction procedure of Example 3 from 65
g of the monoazo adduct prepared above, 19.9 g of sodium hydroxide and 2.4 g of 2,3-
dichloro-1,4-naphthoquinone. The crude product is purified by chromatography on silica gel
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5- phenyl t hi 0- 2- (2- hydr oxy- 3-a-cunyl -5-tert-octyl - phenyl)-2H benzotri azol e,
prepared in Exanple 4, 102 g of xyl ene,410. 9 g of sodium -40 - tungstate
di hydrate and 18.4 g of formc acid. The mxture is heated to 50[err]C. To
this stirred mxture is slowy added 36.3 g of 50% hydrogen peroxi de so

t hat the e 3 . . & Ltion I wat er
are t hen(hgg%gedétﬁ%%ﬁga?%?ﬂ )EW %Ig@é%%?%t@@%ﬁ{cétuséar,eé\ggﬁsﬁggy \;ﬁ\.!net[ﬁ%é%ﬁg)ggggsodi um
sul fi t e, exhiiting avnedeowiar iorveftrele 433d concentrated. The crude product residue
is recrystallized fromnethanol to yield 75.2 g of the title conpound as a
light yellow solid nmelting at 170-171[err]C. Exanple 6 Preparation of

5- Nonyl t hi o- 2- ( 2- hydr oxy- 3- a- cuny| - 5EXample 8ct y| phenyl ) - 2H benzot ri azol e
Usi ng the procedure of Exanple 4 with 30 g of
5-chl oro-2F-, 2- Y.dro y-3-a-cunyl - 5-
17.6 g of HERFI'ARPas{S ‘
Preparation of

5- Nonyl = 2= (2 < 3-a-Cl - D oot | I azol e
5 Nonyl ¢ TN fartmorio  epteca ol onns bRlcbaliSlof AR 4 et 2Ry o) o
pr epar edcampaEngdm) |Eéa61pla & 20d diok eodf/otasiuphies potassium hydnonide: 1(d.a afitkiaphens! of

t he thi og4d ' L8l féyﬁm' | D fri ' state
di hydr at %ﬁd;?]%lf @ﬂtgﬂ%&g? @g@%oﬁné.r'g]gé;tﬁleper ofﬁgg%t% ?/l%)%kl]rgia? ﬁg c?ftﬁx%tﬂ%rga ﬁgund
as a yel ¢Posiigagelustariplyene ag elefbl ecul ar i on of me 631. Exanple 8
Preparation of

5- Chl or 0- 2- ( 2- hydr oxy- 3- phenyl - 5-t er;t - oct y :Ehenyl ) - 2H benzotri azol e The
general procedure of Exanple 1 part< are used to prepare the
nonoazo i nternediate for the title conpound from 4-chloro-2-nitroaniline

and 2-phenyl (s18886n of 5-Benzenesulfonyl-2-(2-hydroxy-3-phenyl-5-tert-octylphenyl)-2H-
benzotriazole

The title compound is prepared according to the procedure of Example 5 from 20 g of the
thio compound of Example 9, 6.4 g of formic acid, 15.0 g of 50% hydrogen peroxide and
0.6 g of sodium tungstate dihydrate. Recrystallization of 2.5 g of crude material from
xylene/methanol yields 2.0 g of the purified title compound as a light yellow powder meiting
at 204-206°C.

Example 11

Preparation of a mixture of 5-Chloro-2-(2-hydroxy-3,5-dialkylphenyl)-2H-benzotriazole (alkyl
being independently C,, Cg, C1> and Cyg)

A mixture of 65.4 g of 5-chloro-2-(2-hydroxy-3,5-dialkylphenyl)-2H-benzotriazole, 45 mL of
dodecene and 13 mL of methane sulfonic acid is heated to 170°C under nitrogen. An
additional 135 mL of dodecene is added over a 4.5 hour period. The reaction mixture is
allowed to cool to 100°C and then quenched with 400 g of crushed ice and extracted thrice
with ethyl acetate. The organic layers are combined, washed with water, aqueous sodium
bicarbonate, water again and brine, dried over anhydrous magnesium sulfate and finally
concentrated. The polymeric residue is removed by bulb to bulb distillation under vacuum at



octyl' phenol. The crude product is purified by recystallization from

nmet hanol to yield a deep red nonoazo adduct. The title conpound is prepared
according to the reduction procedure of Exanple 3 from65 g of the nobnoazo
adduct prepared above, 19.9 g of sodium hydroxide and 2.4 g of 2, 3-

di chl oro-1 , 4- napht hoqui none. The crudé2product is purified by

chromat ography on silica gel -41- (hexane:ethyl acetate, 5:1) yielding a
fraction which is predomnantly the title conpound exhibiting a nol ecul ar

i on of 433. Ex Pre of , . .

5 Pheny |0 Ang T B UArERERE Medhodnateralis nsnermpyecy disiliaten (198 Te The
title compyleaiC) b givepaged thetiierndikiuge aoatybiiowoibcedure of Exanple 4 from 20
g of the compound of Exanple 8, 20.4 g of 45% aqueous potassi um hydroxi de,
10.3 g of thiophenol and 100 g of N-nmethyl pyrrolidone. The title conpound
Is an oil purified by chromat ograph)@@ﬂméjpﬂ ca gel using toluene as eluent.
Exanpl e 10 Preparation of

5- Benzenesulfonyl 2- (2 hydrox -3-hen | - 5- tert oct Iphenyl)-2H—

benzot ri aZk&PLars IS iath ¥ ‘
Exarrpl e 5 from 20 g of t(hfkvlth;um mawamlmwﬁ6 4 g of form
acid, 15.0 g of 50% hydrogen peroxide and 0.6 g of sodiumtungstate

di hydrate. Recrystallization of 2.5 g of crude material from

xyl ene/ rrﬁmmﬁﬁmmmrelisiprezam@oobrdﬁdgdomm procedureiof Eraroplepousing 48 gdhd i ght

it ur o’ Dpge dfEa kBl 7 1/ B Soa il hid AR P LS TRFREATE o1 o (ol k1

bei ng i ndependently C[err] Cerr]Jand Cferr] A mxture of 65.4 g of
5-chl oro-2-(2- hydroxy- 3, 5-di al kyl phenyihhe?td benzotriazole, 45 ni of

Preparation of a mixture of 5-Benzenesulfonyl-2-(2-hydroxy-3,5-dialkylphenyl)-2H-
benzotriazole (alkyl being independently Cq, Cs, C1p and Cig)

A mixture of the crude product of Example 12, 350 mL of isopropanol, 14.7 mL of formic
acid and 1.8 mL of concentrated sulfuric acid are heated to reflux and 30 mL of 50%
hydrogen peroxide is added dropwise over a two-hour period. After an additional three
hours at reflux, the reaction mixture is cooled and 10% aqueous sodium sulfite and
aqueous sodium bicarbonate are added. The isopropanol is evaporated and the residue is
extracted with methylene chloride. The organic layer is washed with water and then dried
over anhydrous magnesium sulfate. The solution is concentrated to leave 45 g of crude
product as a viscous prange oil. Some 30 g of this crude product is purified by
chromatography on silica gel (heptane:ethyl acetate, 4:1) to yield 28.9 g of the title mixture
as a yellow oil.

Example 14

5-Diphenylphosphinyl-2-(2-hydroxy-3,5-tert-butyiphenyl)-2H-benzotriazole

To a flame-dried 500 mL three-necked round-bottomed flask equipped with a condenser,
magnetic stirrer and thermometer are charged 100 mL of dimethyl sulfoxide, 7.41 g (0.066
mol) of potassium tert-butoxide and 11.17 g (0.060 mol) of diphenylphosphine via a syringe.
A slurry of 10.56 g (0.030 mol) of 5-chloro-2-{2-hydroxy-3,5-di-tert-butylphenyl)-2H-benzo-
triazole in 50 mL of dimethyl suifoxide is added all at once to the red mixture. The resultant



dodecene and 13 nL of nethane sulfonic acid is heated to 170[err] C under
nitrogen. An additional 135 nlL of dodecene is added over a 4.5 hour period.
The reaction mxture is allowed to cool to 1 00[err]C and then quenched
with 400 g of crushed ice and extracted thrice with ethyl acetate. The
organi c | ayers are conbi ned, washed wit4® wat er aqueous sodi um bi car bonat e,
wat er again and brine, dried over anhydrous magnesium sulfate and finally
concentrated. The polyneric residue is renmoved by bulb to bulb distillation
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Pr epar at j on
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aqueous sodi um su s so |car bonate are

i sopr opaifif CQ@PWQ@%Y@@Wa?%dW@”}QE%}l G extracted with nethyl ene
chloride. The organic layer is washed W|th wat er and then dried over
anhydr ous magnesi um sul fate. The solgﬁtiog jﬁ concentrated to | eave 45 g of
crude product as a viscous prange oi3%& 30 g of this crude product is
purified by chromatography on silica gel (heptane:ethyl acetate, 4:1) to

yield 28.9 %—Bi&)hEmoﬁds})hﬁvl@-ﬁ-W&oxv—3—a—cumvl-5—tert-octvlphenvl)—2H—benzotriazole

Following the procedure of Example 14, the title compound is prepared when 5-chloro-2-(2-
hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole is used as the starting benzotriazole
intermediate.

Examples 16-26

Following the general procedure of Example 1, the following additional 2H-benzotriazoles of
formula I' are prepared.

Example ‘ G, E, E,

16 CF, phenyl tert-octyl
17 CFa a~cumyl tert-buty!

18 CN a-cumyl tert-octyl
19 CN a-cumyl nonyl
20 CN a-cumyl tert-butyl
21 COOCHj; a-cumyl dodecyl
22 F phenyl tert-octyl
23 CF; o~cumyl nonyl
24 CFs a-cumyl dodecy!
25 CON(Bu), a-cumyl tert-octyl
26 COOCH; phenyl tert-octyl




as a yellow oil. Exanple 14

5- Di phenyl phosphi nyl - 2- ( 2- hydr oxy- 3. 5-tert-butyl phenyl)-2H benzotri azole To
a flanme-dried 500 nL three-necked round-bottoned flask equi pped with a
condenser, magnetic stirrer and thernoneter are charged 100 nL of dinethyl
sul foxide, 7.41 g (0.066 nol) of potaséfumtert-butoxide and 11.17 g (0.060
nol ) of di phenyl phosphine via a syringe. A slurry of 10.56 g (0.030 nol) of
5-chl oro- 2- (2- hydroxy- 3, 5-di -tert-butyl phenyl)-2H benzo- triazole in 50 nL
of dinmethyl sulfoxide is added all gt onfggio the red m xture. The

resul t ant -43 - brown solution i at 135[err]C for 3.5 hours and
then cooled to roomtenperature. The m xture is quenched with a portion of

sat ur at ed %8&%b‘rﬁTmewltﬁﬁ)—z’?—gé-lﬁdr%}%-ﬁ-&dclﬁﬁﬂ%'-te%@ﬁ@n@nylEzﬂr&'ﬂz&ﬁﬂf‘&e_ The
organi c | ayer i s separated and washe rrce w wat er, once w rine
and then dried over anhydrous magnesi um sulfate. To the solution is added
50% hydriggeg theasrosédife bEEXHMPIOS With 5%BhIem@hvﬂroﬁh&mmm&eh&m@ldrﬁw to
sit for 3‘_? m nut es th(gn vYashed oncg ﬁ/{th 10% sodi um nef abi sul fite sol ution
thrice varrRevzgtiazole.and octy eERRtaRHBA LR CUBPRHNAJR PEFREN t h bri ne and

finally dried over anhydrous magnesium sulfate. The m xture is filtered

with a plug of silica gel and the sgl venﬁ gas renoved under reduced pressure
to yield 8.0 g of a crude yel |l ow sof m crude product is treated with

medi um pressure chromatography using heptane:ethyl acetate, 1:1 to afford
gb[Zegr ]( g: [t a{;ﬁﬂéﬁ of%o&ﬂv&urfbﬁJn.9-<§wemm@-&téuﬁ\vw@{énoa&tﬁsﬁérﬁn@l-sémﬁzo%%B- 1
5-Di phenyl phosphi nyl - 2- (2- hydr oxy- 3- a- cunyl -5-tert-octyl phenyl ) -2H benzotri
azol e Fag-Dewithig-2-[Pehyurexestarcingi-sEstablyphédyl)-2Rdehkdthigzola ppeptred ins pr epar ed

e a1 e o i S VR B e i b

general method of Example 7.

Example 29

Preparation of 5-Chloro-2-(2.4-dihydroxyphenyl}-2H-benzotriazole

Following the general procedure of Example 1, parts a & b, the monoazo intermediate of
the title compound is prepared from 17.3 g of 4-chloro-2-nitroaniline to yield 34.7 g of a
deep red monoazo adduct wetcake.

Reduction of the monoazo adduct

A mixture of 20 g of sodium hydroxide, 500 mL of water and 26.3 of the monoazo adduct
wetcake prepared above is heated to 30°C. Zinc powder (33.0 g) is added incrementally
over two hours. At the end of this addition, 180 g of 40% aqueous sodium hydroxide
solution is added dropwise over one hour. The mixture is stirred at ambient temperature for
96 hours. The zinc residue is removed by filtration. The aqueous solution is neutralized to
pH 5-6 and the resulting slurry is filtered. The resulting filter case is washed well with water
and dried to yield 22.5 g of crude product. The crude product is purified by Soxhlet
extraction with acetone to give 9.6 g of the title compound.

Example 30



Fol | owi ng the general procedure of Exanple 1, the follow ng additional

2H benzotri azoles of formula 1' are prepared. Exanple (€7

E2 16 CF3 phenyl tert-octyl 17
CF3 a- cunyl terts- butyl 18 CN

a- cunyl tert-octyl 19 -45- CN a- cunyl
nonyl 20 CN c-cunyl tert-butyl 21
COOCH3 a- cunyl dodecyl 22 F
phenyl 2 ) CF } . a- cunyl
nonyl 24 Preparéhon of%f‘:é%oro 5’ (2-hydroxy-4 2H-benzotriazole dodecy!
25 CON(Bu)[err] [err]-cunyl tert-octyl
26 A mixture of ~chloro-2-(2,4-dihyd ¥hyh-2H-benzotriazold, & g OF 1 V! -44 -
Exanpl e 2m|>|(3 }ngp% w cP oro-2-( ihy r%ﬂ yh enzotriaz g

5- Cct yl tHPEooctane R4 afrnBydious potassiumsarnanate anch R, mi-of pcetans istrefluxest e
Usi ng t hfer 24 he@eUTe tif rebuleng hﬁ(t@re\/\/abc’mt 100 mL of water and ethyl acetate are added,

oot e 52 A K o B R P Vb o aeSR b, 27 ot o

of yields 0.9 g of the title compound whose structure is confirmed by Hnmr and mass

5-Cctyl s e%ﬁg% 3 (2- hydr oxy- 3- a- curryl -5-tert-octyl phenyl)-2H benzotri azol e
5-Cctylt hydroxy 3-a-cunyl -5-tert-octyl phenyl)-2H benzotri azol e,
prepared in Exanple 27, is oxidized to the sultone without purification of

the thio internedi ate using t he genghahnigeihod of Exanple 7. Exanple 29
Preparation of 5-Chloro-2-(2.4-di hy%ir—o“x‘%ﬁ'p enyl ) - 2H benzotri azol e

Preparation of 5-Trifluoromethyl-2-(2.4-dihydroxyphenyl)-2H-benzotriazole

Following the general procedure of Example 29, the title compound is prepared from 10.3 g
of 4-amino-3-nitrobenzotrifluoride to give 6.4 g of the title compound whose structure is
confirmed by H nmr.

Example 32
Preparation of 5-Trifluoromethyl-2-(2-hydroxy-4-octyloxyphenyl)-2H-benzotriazole
The title compound is prepared following the general procedure of Example 30 from 5.6 g of
5-trifluoromethyl-2-(2,4-dihydroxyphenyl)-2H-benzotriazole. The crude product is purified by

column chromatography to yield 1.1 g of the title compound as a white solid melting at 79-
81°C. The structure is confirmed by Hnmr and mass spectrometry.

Example 33

benzotriazole

A mixture of 2.3 g of 5-trifluoromethyt-2-(2,4-dihydroxyphenyl)-2H-benzotriazole prepared in
Example 31, 1.3 mL of butyl glycidyl ether and 100 mg of ethyl triphenylphosphonium
bromide in 50 mL of xylene is heated to reflux under nitrogen for 14 hours. Water (25 mL)
and 25 mL of ethyl acetate are added and 3 g of the crude product is isolated.



Fol | owi ng the general procedure of Exanple 1, parts a & b, the nobnoazo
internmediate of the title conpound is prepared from17.3 g of
4-chloro-2-nitroaniline to yield 34.7 g of a deep red nobnoazo adduct

wet cake. Reduction of the nobnoazo adduct A mixture of 20 g of sodium

hydr oxi de, 500 nL of water and 26.3 of 4rie monoazo adduct wet cake pr epar ed
above is heated to 30[err]C. Zinc powder (33.0 g) is added increnentally
over two hours. At the end of this addition, 180 g of 40% aqueous sodi um

ot i anrorvetlief R et a8 R €8 o uBEmsBUhd At Mtiib T gy Rhed o
filtratilnmmiThe aqueous solution is neutralized to pH 5-6 and the resulting

slurry is filtered. The resulting filter case is washed well with water and
dried to yield 22.5 g of crude product. The crude product is purified by

Soxhl et extraction with acetone to &xasp® 3t g of the title conpound.
Exanpl e 30 -45 - Preparation of
5- Chl oro- 2- (

cnzotrjazole A m xture of 6.5
of 5-chl or o- 2¥¢earaliot el ltiiuoramety SERY s i ‘belipgitiazofe ¥

br onooct ane, 5. 2’g of anhydrous potassi um car bonat e énd- 100 nL of acetone

is refl of O 4 : {1 1 [ of wat er
and ot hy] TEUSorSol e Breokod (GBI ddtibrdl gk Bres B Bbmb® By O
Col umm clhxamgle @grsiqrting with depmino-Batitcehanaotiduoridesinds3-aminogheriolt The stiucture
conmpoun i =N irmed by Hnnr and nmass spectronetry.
anpl o Y HUpPRALLE Ll .
5-Trifluoromet hyl -2-(2. 4-di hydroxyphenyl ) -2H benzotri azol e Fol |l owi ng t he
general procedure of Exanple 29, thexhimpleagonpound is prepared from10.3 g
of 4-am no-3-nitrobenzotrifluoride to give 6.4 g of the title conmpound
whose structure is confirnmed by H nnr.

Preparation of 5-Trifluoromethyl-2-[2-hydroxy-4-(2-ethylhexanoylamino)phenyi]-2H-

benzotriazole

!
To a mixture of 4 g of 5-trifluoromethyl-2-(2-hydroxy-4-aminophenyl)-2H-benzotriazole and
1.4 g of triethylamine in 75 mL of toluene is added dropwise a mixture of 2-ethylhexanoy!
chloride in 125 mL of toluene. The resulting mixture is treated with 100 mL of water and the
crude product formed is purified by column chromatography to give 1.9 g of the title
compound melting at 179-181°C. The structure is confirmed by nmr.

Example 36

Preparation of 5-Carbomethoxy-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-

benzotriazole
a) Esterification of 4-amino-3-nitrobenzoic Acid

" To a 2 L 3-necked flask fitted with a mechanical stirrer are added 700 mL of methanol, 20 g
of xylene, 14 g concentrated sulfuric acid and 100 g of 4-amino-3-nitrobenzoic acid. The
solution is heated to reftux for 33 hours. The mixture is cooled to 35°C and neutralized to pH
7.8. Water (1 L) is added, the solid collected and washed with 500 mtl to give after drying
overnight 100.9 g of methyl 4-amino-3-nitrobenzoate.



Exanpl e 32 Preparation of

5-Trifluoronet hyl - 2-(2-hydroxy-4-octyl oxyphenyl)-2H benzotriazole The title
conpound i s prepared followi ng the general procedure of Exanple 30 fromb5.6
g of 5-trifluoronethyl-2-(2,4-di hydroxyphenyl)-2H benzotri azole. The crude
product is purified by colum chromatodraphy to yield 1.1 g of the title
conpound as a white solid nelting at 79- 81[err]C. The structure is
confirmed by Hhmr and mass spectronetry. Exanple 33 Preparation of

5-Trifl :@;‘g‘gg&ﬁ%@i?t’ﬁé‘lﬁgg‘{%@%@g?ﬁg%%‘; 2- hydr oxypr opoxy) phenyl | - 2H

benzotr
5-trifluoronethyl-2-(2,4-di hydroxyphenyl)-2H benzotri azol e prepared in

Exanpl e . 3. t WG : : o

1 pheny] SRJSoRaCi LRk sa ke endicaPbuRR s ARbA RN o bulrioacid o,
ni t r ogenafidthen slavdyipver SpamisptesAy grof)sogivin pityited Ther mixiusg is warmestte 3ré taidded
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The structure of the product is confirned by nnr. Exanple 35 Preparation of

S5-Triflugr ¥lagduét2- hydr oxy- 4- ( 2- et hyl hexanoyl am no) phenyl | - 2H
benzotri@zo?@#o ag&r{iéxture of 4 g of
5-trifluoromethyl -2-(2-hydroxy-4-am nophenyl)-2H benzotriazole and 1.4 g of

tri et hyl pgrareL Bhebhedadkifitied WHBEEMeh AHEH Stirfdr AR S28ItiBn MinfleVaR dfded 52 g

2-ethyl hgf)%&%lmyl-ﬂert-octylphenol, 20 g of water, 315 g of methanol, 7 g of xylene and 150 g
of sodium hydroxide. The mixture is cooled to -5°C and the diazonium salt solution prepared
is step b. is added over a two hour period with cooling to keep the temperature below 3°C.
After the diazonium salt solution is added, the pH is adjusted to 6.5-7.0. The mixture is
poured into 500 mL of xylene and washed thrice with 500 mL of water at 60°C. The xylene
is removed by distillation to give 186 g of the monoazo adduct containing residual xylene.

d) Reduction of the monoazo adduct

To a 500 mL flask fitted with a mechanical stirrer is added the 186 g of monoadduct
prepared in step c., 125 g of 2-butanol and 1.7 g of 2,3-dichloro-1,4-naphthoquinone. The
mixture is heated to 90°C and the resulting solution is then charged to the addition funnel
on a separate flask. In said second flask are added 175 g of 2-butanol and 18.6 g of sodium
hydroxide, The flask is heated to 95°C and the monoazo solution is added over two hours
while distilling off methyl ethyl ketone and 2-butanol. 2-Butanol {100 g) is added and an
azeotrope is distilled off. The mixture is then cooled and 300 g of xylene and 200 mL of
water are added. The pH is adjusted to 7-7.5 with 20% sulfuric acid. At 60°C, the aqueous

. phase is separated and the organic phase washed twice with 200 mL of water. The xylene
is removed by distillation and the residue formed is crystallized from methanol to give 8.8 g
of the titte compound melting at 141-143°C.



chloride in 125 nL of toluene. The resulting m xture is treated with 100 nL
of water and the crude product formed is purified by colum chromat ography
togive 1.9 g of the title conpound nelting at 179-181[err] C. The structure
is confirmed by nnr. Exanple 36 Prepargglon of

5- Car borret hoxy- 2- ( 2- hydr oxy- 3- a- cunyl -5-tert-octyl phenyl ) -2H benzotri azol e
a) Esterification of 4-am no-3-nitrobenzoic Acid To a 2 L 3-necked fl ask
fitted wwith a mechanical stirrer are added 700 nL of nmethanol, 20 g of

xyl ene, 14 g concentrated sulfuric 100 g of 4-am no- 3-ni t robenzoi c
acid. The solution is heated to ref Qéﬂ ki 3 hours. The m xture is cool ed
to 35[err]C and neutralized to pH 7.8. Water (1 L) is added, the solid

col I ected and waphgshrifdn oW, mom%lﬁ\hd@baﬁb@rz @LiyidhskyBLeicah@ht 100.9 g of
met hyl 4-am no-3-nitrobenzoate 47 D azotization of nethyl

4- am no- 3-ni t robenzoate To %‘eﬂ"l’_c*ﬁWE%E@Hﬁeﬁé‘P@"ﬂCﬂQ ed with a nechani cal
stirrer is added 177 g of 96% sul furic acid and then slowy over 90 m nutes

11 g of so s ] to G 1o 1 nitd P
react i on. - Pheapahliiiefor S CarBhmbiog e To AONR ottt A ra
cooled to 150C and 30 g of nethyl mealmtnazZGGmtrobenzoate I s added over two
hours keeping the tenperature between 15-20[err]C. The mxture is cooled to
Oferr]c _and 200 g of ice is added to make the solution suitable for the

coupl i ngfa28ed M‘ﬂ@ck%’rfhsli eAviRBeE Witk amraanicalstimep teermemalery sendesser 2 L
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6. 5- 7. 0.hotire Tifexnintuee jssthen cooled and acidified with hydrochloric acid. Ether and ethyl

acetate are added, and the organic layer is separated and dried over anhydrous sodium

sulfate. After vacuum stripping of the solvent, 2.5 g of 5-carboxy-2-(2-hydroxy-3-a-cumyl-5-

tert-octylphenyl)-2H-benzotriazole is isolated.
b) 5-Chlorocarbonyi-2-(2-hydroxy-3-a-cumyl-5-tert-octylphenyl)-2H-benzotriazole

The 2.5 g of 5-carboxy-2-(2-hydroxy-3-o-cumyl-5-tert-octylphenyl)-2H-benzotriazole,
prepared in step a., are placed in a 250 mL flask equipped with a stirrer, thermometer,
reflux condenser, Dean-Stark trap and nitrogen inlet. Toluene (100 mL) is added and the
mixture is reflux to remove any traces of water. The mixture is then cooled and 0.76 g of
oxalyl chloride in 15 mL of toluene is added. The reaction mixture is heated slowly to 60°C
and held at 60-65°C for eight hours till all the hydrogen chloride is expelled to give the acid
chloride title compound.

¢) 5-[N,N-Di-n-butylcarbamoyl-2-(2-hydroxy-3-a-cumyl-5-tert-octyl)phenyl]-2H-benzotriazole

To a 500 mL flask equipped with a mechanical stirrer, drying tube, thermometer and
dropping funnel are added 0.8 g of di-n-butylamine, 6 mL of pyridine and 25 mL of toluene.
The mixture is cooled to 0°C. and the acid chloride solution prepared in step b. is placed in
the dropping funne! and added to the reaction mixture over a 30-minute period at -5°C to -
10°C. The reaction mixture is stirred at that temperature for 1.5 hours and then held at
ambient temperature overnight. The mixture was filtered and then vacuum stripped to give



poured into 500 nL of xylene and washed thrice with 500 nL of water at
60[err]C. The xylene is renoved by distillation to give 186 g of the
nonoazo adduct containing residual xylene. d) Reduction of the nonoazo
adduct To a 500 nmL flask fitted with a pechanical stirrer is added the 186
g of nonoadduct prepared in step c., 125 g of 2-butanol and 1.7 g of

2, 3-di chl oro-1, 4- napht hoqui none. The m xture is heated to 90[err] C and the
resulting solution is then charged to the addition funnel on a separate

fl ask.
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2- but anopedfroRidhgiefz 50800 g) is added and an azeotrope is distilled off.

The mxture S then cool ed and 300 g of xylene and 200 nL of water are
added. The pHis adjusted to 7-7.5 with 20% sulfuric acid. At 60[err]C, the
aqueous phase is separated and the ®@aple3phase washed twice with 200 n
of water. The xylene is renoved by distillation and the residue forned is
crystallized from rrethanol to glve 8. 8 g of the title corrpound mel ting at
141-143[err] C AethybP-2-BydrBxe bderhdbetyiphedy!

5-[ NN- Di - n- but yl carbam)yl 2- (2 hydroxy 3 a- curryl-
5-tert-octyl)phenyl]-2H benzotriazol e a) Saponlflcatlon of
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5- car bonet hoxy- 2- ( 2- hydr oxy- 3- a- cunyl -5-tert-octyl phenyl)-2H benzotri azol e,
prepared in Exanple 36, in 40 nL of methanol. The reaction mxture is

refluxed for six hours. The m xtur gséeExample 3ol ed and acidified with
hydrochl oric acid. Ether and et hyl

To ascertain the effect on thermal durability and loss rate from a high solids thermoset
acrylic coating of various 2H-benzotriazole UV absorbers substituted by a variety of electron
withdrawing and electron donating groups, the following tests are carried out.

A high solids thermoset acrylic clear coat is prepared by mixing an experimental acrylic
polyol resin and hexamethoxymethylmelamine (Resimene® 747, Monsanto) at a solids ratio
-of 60/40. The dodecylbenzene sulfonic acid catalyst (Nacure® 5225; King Industries) is
-added at 0.70% by weight. A flow aid Modaflow® (Monsanto) is added at 0.25% by weight
to form a model acrylic melamine resin system.

The model clear coat is reduced with xylene to a viscosity of 26-27 second using a Zahn #2
cup and applied via a conventional air spray at 50 psi (3.5 Kg/cm?) over a 1" x 3" (2.54 cm X
7.62 cm) quartz slide. Cure is achieved by baking the slide for 30 minutes at 260°F (127°C).
The clear coat is stabilized with 1% by weight of a hindered amine light stabilizer, bis-(1-
octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate, (TINUVIN® 123, Ciba-Geigy). The
various test benzotriazole UV absorbers are incorporated at the 5 mmol % by weight in the
clear coat. The film thickness on the quarz slides range from 1.15 to 1.41 mils (0.029 to
0.036 mm).

The films on the quartz slides are weathered according 1o the following conditions in Xenon
Arc Weather-Ometer with a controlled irradiance at 6500 W, using inner quartz and outer



acetate are added, and the organic layer is separated and dried over
anhydrous sodium sul fate. After vacuum stripping of the solvent, 2.5 g of
5- car boxy- 2- (2- hydroxy-3-[err]-cumnyl -5- tert-octyl phenyl)-2H benzotri azole
is isolated. b) -5
5-Ch|orocarbonyl-2-(2-hydroxy-3-a-cuny|fgltert-octylphenyl)-2k+benzotriazo|
e The 2.5 g of

5- car boxy- 2- (2- hydr oxy- 3-a-cunyl -5-tert-octyl phenyl)-2H benzotri azol e,
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t ube, th¥enenarcaveaiheringrhwwns ang reeorded indthe talleibelow. 8 g of di -n-butyl amine, 6
mL of pyridine and 25 niL of tol uene The m xture is cooled to [err]C. and

t he acid chlorl e sol on pre n ste | aced in the dropping
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crude sotectisiquéhe solid product is chromatographed to provide 1.2 g of the
title conpound as a tan solid nelting at 131-1 33[err]C. The structure is
confirmed by nmr and mass spectronetry mz 596. Exanple 38
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ThlS suggests that the UV spectrum of the weathered films correspond to the amount of UV
absorber remaining in the film with very little if any contribution to the spectrum by photo

degradants.

The data in the table below are based on structural formula A after 1211 hours of exposure
of the clear coats containing the test benzotriazole UV absorbers.

Compound | Units Absorbance Gz Ry R2

loss
A 1.7982 hydrogen -PO(OEL), | tert.-octyl
B 1.6300 hydrogen nitro tert.-octyi
C 1.4863 _ phenyl-S- tert.-butyl | -CH,-CH,COOCgH:7
D 1.4002 hydrogen hydrogen | -CH,-CH,COQCH,
E 1.1872 methoxy tert.-butyl methyl
F 0.5259 hydrogen tert.-butyl -CH,-CH,COOQCH;
G 0.4527 hydrogen hydrogen ] o-cumyt
H 0.4420 hydrogen tert.-butyl | -CH»-CH,COOCgH 7
| 0.4299 hydrogen tert.-octyl | a~cumyl
J 0.4134 hydrogen hydrogen | tert.-octyl
K 0.3777 hydrogen tert.-octyl tert.-octyl




chromat ography on silica gel. Recrystallization of the product fromeither
hept ane or nethanol yields the title conpound as a near white solid nelting
at 80-81 [err]. Use Exanple 39 To ascertain the effect on thernal
durability and loss rate froma high sqlids thernoset acrylic coating of
various 2H benzotriazol e UV absorbers substituted by a variety of electron
w t hdrawi ng and el ectron donating groups, the followng tests are carried
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quartz sl’i gesj r.ﬂnge from1.15 to 1.41 mls (0.029 to 0.036 mm. The filns
on the ? al%“?’des are weat hered according to the followi ng conditions in
Xenon Arc Weather-Oreter with a controlled irradiance at 6500 W using

i nner qu " P - I ' The i i ation
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| i ght cy.ErF%“%tH@ ofithe @gm hqséﬁ%mgtﬁﬂcg gnghe photostability of the benzotriazole UV

absorbers.

From these observations, then an idealized benzotriazole UV absorber might theoretically
be designed where G is an electron withdrawing group, R, is an effective bulky group, and
R: is a thermally stable moiety. One such idealized compound might be a benzotriazole
where G is phenylsuifonyl, R, is a-cumyl and R; is tert-octyl. This benzotriazole is
generically claimed in United States Patent No. 5,280,124. The data given in Example 40

.. below confirms this prediction and this "idealized" compound does indeed exhibit a very low
loss rate well below the present state of the art.

Example 40

Following the general procedure of Example 39, a number of additional benzotriazole test
compounds are incorporated into a high solids thermoset acrylic melamine resin at such
concentrations between 1.93 and 3 % by weight to give equal molar concentrations of test
benzotriazole in equal film thickness, and sufficient to give a starting absorbance of
approximately 2.0 absorbance units.

The test discs are exposed in a Xenon-Arc Weather-Ometer at X180 cycle (0.45 Watts/M?).
The initial UV absorbance is measured followed by measurements at roughly 250 hour
intervals for the first 2000 hours and every 500 hours thereafter. Each clear coat aiso



controlled at 7020C. The relative humdity in the light cycle is in the
range of 50-55% and in the dark cycle 100% The absorbance of the | ong
wavel ength WV band as a function of Xenon arc weathering hours are recorded
in the table below. To follow the |oss @f UV absorbers fromthe clear

coats, UV spectra are neasured initially and after weathering at regul ar
time intervals. The WV spectrophotoneter neasures absorbance linearly up to
5.5 absorbance units using a reference beam attenuation technique. It is
assumed ddndding Nes, 8 We@#@bf@ninéméi_tusﬁiﬁeii@mraddmewisa{:smﬁ@xy-ﬂ,g,a,@tetr_a-
contribute ectcrgg%n This is tested by follomng the ratio of

to.the.
absorban’@@théfﬁ)"ﬁeﬁ'g'”b%wzgﬁ?a @ W0 nm and the band at about 340 nm The
rati o does not change upon weat hering the sanple, This suggests that the W

spectru L.he r f rr r ber
e ni i S HERB Rl ol Tasp o Rt of (AR Mler RopsMoa®h 001
by phot oexpeguredi e cleareoaimeentainingiike tesbbenzotriagnleds\eabsareerson struct ural
formula A after 1211 hours of exposure of the clear coats containing the

t est benzotTTazofe UV absorbers—Compoumnd I tS—AbSpribance @ err]
Rl err] | Compound | Upits Apsopages G 1] 798B4 Rz hydr ogen
-PO(CEt)[err] tert.-octpksB 1.630p hydr ogen

nitro tert.-oﬁ&l C 1724863 phenyl—=S-

tert.-b IB\J/I = CH[ je¥: 51124"]:1{91‘4‘] CoOC] Bydl:pg@%r_n] phenyl a-CUiyh g2

hydaogeno hydr oggp3s1 - CH2- WZTCUJﬁ!vBroﬁen a-cumyll. 18¥at.-octyl _

met hox tert.Fpu met n 0.5725 hydrogen
tert. % .§y! - Cl-lzé)‘ﬂ-é DOCH3-G d CFq 0.45')?'0”"“’? _ ter"'ocwl.h.ydrogZ.r.L °
hydr ogenT  a- cuny| 0.kg27 0. 44BEnyI-SO, | tert-butylhydtsrgbityt  tert. butyl
-CH err[-CHerr] err{Herr] _ . 4299 hydrogen
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tert. - ocThd difa in the table belovddre/based on compounddigifoagela A aftdr 489 hoadsydf

tert.- OC&)&)losure of the clear coats containing the test benzotriazole UV absorbers.

Compound | Units Absorbance G, Ry R,
loss

R 0.3724 hydrogen phenyl o-cumyl

Q 0.287 hydrogen o~cumyl tert.-octyl

S 0.1547 CF3 a~cumyl tert—octyl

T 0.2654 | phenyl-SO, | tert-butyl tert-butxll

The data in the table below are based on compounds of formula A after 2621 hours of
exposure of the clear coats containing the test benzotriazole UV absorbers.

Compound Units Absorbance G: R, R
loss

R 0.4824 hydrogen phenyl a-cumyl

Q 0.4054 hydrogen g-cumyl tert.-octyl

S 0.2192 CF3 o~-cumyl tert-octyl

T 0.3570 phenyl-SO, | tert-butyl tert-butyl

It is clear from the three tables above that Compounds S and especially T which have an
electron withdrawing group at the 5-position of the benzo ring are significantly more durable
than benzotriazoles which do not have such a group on the benzo ring.
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The data'in the table below are based on compounds of formula A after 1518 hours of

exposure of the clear coats containing the test benzotriazole UV absorbers.

d Startrng

apsorban

Ce of approximat

Compound | Units Absorbance G, R4 R,
loss
Q 0.2662 hydrogen a~-cumyl tert.~octyl
S 0.1116 CFs a-cumyl tert-octyl
T 0.2423 phenyl-SO, | tert-butyl tert-butyl
U 0.1114 phenyl-SO, | a-cumyl tert-octy!
Vv 0.1955 chloro o-cumyl tert-octy!
W 0.1668 fluoro a-cumyl tert-octyl
X 0.2220 hydrogen phenyl tert-octyl

The data in these tables clearly show that benzotriazoles substituted by an electron
withdrawing group on the benzo ring, particularly a group such as trifluoromethyl or phenyl-

sulfonyl, are especially durable as measured by low loss rate absorbance values after

exposure to actinic radiation. Compounds S, U, V and W are especially durable and fit the
profile proposed above. indeed, the prediction that Compound U would be particularly
durable is borne out by the data above. Inspection of the data for compounds T and U
shows the added beneficial effect of having an effective bulky group such as a-cumyl at the

R: position compared to a mere alkyl moiety such as tert-butyl at that position.



The test discs are exposed in a Xenon-Arc Wat her-Oreter at X/ err]0 cycle
(0.45 Wwatts/Merr]). The initial UV absorbance is neasured followed by
measurenents at roughly 250 hour intervals for the first 2000 hours and

ever after. Each clearggoat also - 52 - contains 1 % by
wei g%uﬂm“m"ﬁmﬁﬂmam ne light stabilizer, bis-(1

-octyl*oxy-2t 2,%, 6-tetra- nethyl piperidin-4-yl) sebacate, as well. The data
in the table bel ow are based on conpounds of formula A after 1253 hours of
exposur guRATIdeLalan |[soats containing the test benzotriazole UV absorbers.
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R 0. 4824 hydr ogen phenyl a-cunyl O

0. 4054 “"]M”mmm””m”] cunyl  tert.-octyl S

0. 2192 * L RN cuny| tert-octyl T 0. 3570
phenyl - S[ err] tert-butyl tert-butyl It is clear fromthe three tables
above that Conpounds S and especially ‘F whi ch have an el ectron w thdraw ng
group at the 5-position of the benzo ring are significantly nore durable
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Rlerr] Gy is hydRigRhdr HaR%en Q 0. 2662 hydr ogen

a- cunyl terf.-actyl” S . 0.111 3 a- cunyl
tert [r%/)ct yl T éZ is hatla/gen, Bitro4aygno, RsSO-, E\ngz-. HRG Coeys é’%cq)(CﬁHﬁ)é-r'pgj Wyl ke
tert- bmeNH'Ga, "CO-N (63)2, -N(G3)'CO'G:;,

co G Cco G
N/ 3 N/ 3
- or —
\ \
co co

Gj is hydrogen, straight or branched chain alkyl of 1 to 24 carbon atoms, straight of
branched chain alkenyl of 2 to 18 carbon atoms, cycloalky! of 5 to 12 carbon atoms,
phenylalkyl of 7 to 15 carbon atoms, phenyl, or said pheny! or said phenylalky! substituted
on the phenyl ring by 1 to 4 alkyl of 1 to 4 carbon atoms,

Riis hydrogen, straight or branched chain alkyl of 1 to 24 carbon atoms, straight
of branched chain alkeny! of 2 to 18 carbon atoms, cycloalkyl of 5 to 12 carbon atoms,
phenylalkyl of 7 to 15 carbon atoms, phenyl, or said phenyl or said phenylalkyl substituted
on the phenyl ring by 1 to 4 alkyl of 1 to 4 carbon atoms,

Rz is straight or branched alkyl chain of 1 to 24 carbon atoms, straight or branched
chain atkenyl of 2 to 18 carbon atoms, cycloalkyl of 5 to 12 carbon atoms, phenylalkyl of 7
to 15 carbon atoms, phenyl, or said phenyl or said phenylalkyl substituted on the phenyi
ring by 1 to 3 alkyl of 1 to 4 carbon atoms; or R; is hydroxyl or -OR, where R, is straight or
branched chain alkyl of 1 to 24 carbon atoms; or said alkyl substituted by one or more -OH,
-OCO-Ry4, -ORy, -NCO or -NH, groups or mixtures thereof; or said alkyl or said alkenyl
interrupted by one or more -O-, -NH- or -NR¢- groups or mixtures thereof and which can be



U ' 0.1114 phenyl -SJ err] a- cunyl tert-octyl V
0. 1955 chloro [err] cunyl tert-octyl W

gyé?ggen phenyl " UO{ grt octyl aTﬁgwcyl%t a Tﬁr umﬂmwmmﬁ“url YOSﬁ(Z)\?VO

that benzotriazol es substituted by an electron Wit hdrawimg sgreup on the
benzo ring, particularly a group such as trifluoronethyl or phenyl

sul fonyl, are especially durable as neasured by |low | oss rate absorbance
val ues afiristbstitdigdsou sabstitutad by wne or adirat@bnommrrpmumdmuﬁs oktmixturas theréety e

especi al érszﬂ% %?’:oeNﬁﬁﬁnd I{SR%% @r Bsel | e proposed above. |ndeed, the

prediction particularly durable is borne out by
t he data above. Inspectlon of the data for conmpounds T and U shows the

added beneficial effect of havingrgp @@)@FZ) y&r,pul ky group such as a-cunyl
at the R err] position conpared to a nere al Kyl noi ety such as tert-butyl

at that Woeeth on. WHAT IS CLAIMED IS: 1. A coating conposition,
stabilized with a benzot ri azol e, which benzotriazole exhibits enhanc_ed
durability and_a Icg_ rate when incorporated in said coating, which
conposi tion co%rﬂfr )3 resin selected fromthe group consisting of a
ther nbset acr yYiig- OF&jrammg-reS| n, an acrylic urethane resin, an epoxy

car boxy resin, ' W th
car bamat e pend%I(A?‘st(§ r qup cr OSél | ?ngﬁg%hé ﬁh&ﬁ!@%a &ﬁ%m%frb tgfrilar%'{éﬂrr%énea%&ﬁ
resin crowgenakasas of a mixtatedheneef, 0oist Gi-Gizradkytenebbienyeng, dupayleaad (b) o 01
to 5% b@ﬁdr%tagne @6§?‘i’er®ibnbeéédh Sublslittfod 15 a Ryd¥exA gidupazol e of formula A B,
C or
m s zero, 1 or 2,
pis 1, or pis also zero when X and Y are -N(R¢)- and -N(R+7)-, respectively,
Ris is a group -CO-C(R4g)=C(H)R1o or, when Y is -N(R7)-, forms together with R+7 a
group -CO-CH=CH-CO-, wherein Rg is hydrogen or methyl, and Ry is hydrogen, methyl or -
CO-X-Ra, wherein Ry is hydrogen, Ci-Cyo-alkyl or a group of the formula

Ood

N
/\
N

N / VI
N (CH2)m CO—X (Z)p

wherein the symbols Ry, Rs, X, Z, m and p have the meanings defined above, and R and
Ri7 independently of one another are hydrogen, C-Cys-alkyl, Cs-Ci-alkyl interrupted by 1 to
3 oxygen atoms, or is cyclohexyl or G-Cisaralkyl, and Rygtogether with Ry in the case
where Z is ethylene, also forms ethylene,

nistor2,

when nis 1, Rsis Cl, ORs or NR7Rs, or

Rs is -PO(OR12)2, “OSi(Ri1)s or -OCO-Rys,
or straight or branched chain C;-Casalkyl which is interrupted by -O-, -S- or -NR; and which
can be unsubstituted or substituted by -OH or -OCO-Ry;, Cs-Cs2 cycloalkyl which is
unsubstituted or substituted by -OH, straight chain or branched C,-Cssalkenyl which is
unsubstituted or substituted by -OH, C7-Cisaralkyl, -CH,-CHOH-R;3 or glycidyl,



[err] wherein Jerr] Jerr] or Tis an electron wthdraw n i i
hydr ogen or hal ogen, & is hal ogen, nitro, cyano, R[err]SCﬁmﬁMML@i"lm
Rlerr]S[err]O, -COOd err], CFlerr]-, -P(O (C6H5)2 u 5 *

-CONGRXRB)2, -N(&RB)-COG3, [err] G3 is Jdgpdrogen, straight or branched chain
al kyl of 1 to 24 carbon atons, straight of branched chain alkenyl of 2 to

18 carbon atons, cycloal kyl of 5 to 12 carbon atons, phenylal kyl of 7 to 15
carbon atons, phenyl, or said phenyl or said phenylal kyl substituted on the

phenyl ring byRdisthydéogenkstraighit ot bramched andio C,-@L k] whicR s Uinsubstitutdtiagen,

i gh . k h f
br anchecP RRASLIS B0 6 Bbre, Ot i, B iy bbu?, ORRR: FOBMEIOALPY, 0
car bon a(QQP&CthQBeh‘&m%?IW isf1 o RaniRg isradohobt tnt2 cyhemglomsor sai d phenyl
or sai d pheny! al ki Rg ssshipsrREnty vychSoch SRyl fﬁ'thsl&irbbnté?orﬁsaétr'éZdhé%F 1 to

4 carbon atons straj ght, or, branc chain rbon
St o, SerRBAH orin e St W@ﬁamn@rwew%yoﬁ 8 o Tt abuGrontonisy

cycl oal kglsani oECJ?—QaﬁlyZIrd)@rdﬂqn oAtRYENd Rytegathad vt thefN dtohvark psarfdnameat ons,
phenyl , ar sai.d hen | al kyl substituted on the phenyl ring

by 1 to %‘PE’@W %er#?%o' mMOINOINe W% ns: or R2 is hydroxyl or -OR4 where R4

is straight or branched chain alkyl of 1 to 24 carbon atons; or said al kyl

substituted by NH[ err]
groups or m xt Wﬁg ?%1 ?ongaf gw%ﬁb@%fsop ?EB{JI N& Hg/ﬁc%@ré})r’upt ed by
one or nore -0Ry rs(Bd—Caa@wlennqueCBQIkerylaﬂep&aﬂwnmienemebhexmrwofstragut athi ch can
be ungrdRshed et CQC iy fdne iwHidts tePiRe@by COT & by OH, CHIHLH,~DIF?,-8t oups

or m xt u&e Cubei—l%ﬂz

R1o being straight or branched chain C,-Cq,alkylene which may be interrupted by -
O-, cyclohexylene, or

or Ry and Ryswith the two nitrogen atoms form a piperazine ring,
R4 is straight or branched chain C.-Caalkylene, straight or branched chain C.-
Ciealkylene which is interrupted by -O-, cycloalkylene, arylene or

OO
pOanOs



or R is -SR3 - NHR3 or -N(R[err])[err]; or Rerr] is

(CH[err] rr] Y-R err] V\/nereln Xis -0- or -N(R[err])-, Yis

-0- or I I!l CZ Cl2- al kyl ene, C4-Cl2-al kyl ene interrupted by
ree

onetot oxygen atoggp or a mxture thereof, or is
Jerr]-Cerr]- aI kyl ene, butenyl ene, butynyl ene, cycl ohexyl ene or phenyl ene,
each substituted by a hydroxyl group, mis zero, 1 or 2, pis 1l or pis

al so zero when X and Y are -N(R[err])- and -N(R[err])-, respectively,

Rlerr] i ﬁh@remm R GhdipRA &t ralkymr 1 tmgea?éoh%mrh& R Rryadd R, forms
toget her, w wher ej n R% i s hydrogen or

met hyl , 998 §R'[ L%?‘&‘?g{fgf?%ﬁ%r pto(gps QapentEBgthy|ge |n R20 is hydrogen,

d er r] - Gménogdensdrkgthylene ar g-rrmmylmimddwtérmthyléma-l [err] wherein the s_yrrbol;
rr e . an

Rerr] i ndepenturs nfrgles et B ahaed N ﬁéﬁg‘ﬁ& CFE 2oy i b

d err] - Gprapehed¢hajn CB‘ﬁb@'k?ﬁYﬂ)tQmCWhOfth%sam Yen atonms, or is cycl ohexyl or

Cerr]Cerr]ar ﬁkh‘y gtra.amdoﬂrsmdnba%as.hf@tca@mm ﬂa?g’tﬁ br brran&mfd LI C}Nﬂer e

et hyl ene, al so OR6 or

rns ene, | S nis 1,
NR7RS, ofeRiKepyl; $-§109m%h['e¢q=%s?@} ?']CTC@BP&' ] ( Rierr])[ er r ] or
-OCO-Rlerr], ORS§ msaﬁughmhahf GtsrEechedITLO,dkyR WhichGd uisshifutéd/ by vﬂtb(gjn,b)g,
e UL i urstioeBbod e By I SRl e Lo, o
unsubsti t ut ed Bgissalbg ol t td 20l chnpon @dmss thydiogirdlkyd b to 20 cérban atumds, alkenyl of
g[zefrl]s al g&:ﬁ c% réltérﬁs, El'dglﬁirl' o%ﬁéﬁ_ﬂ%%arb%rbsﬁahg uﬁheeq&lg?ﬁyl og# 'to 15 carbon
atoms, aryl of to 10 carbon atoms or sai aryl substltutedy by one ortwo alkyl of 1 to 4
carbon atoms or 1,1,2,2-tetrahydroperfluoroalkyl where the perfluoroalkyl moiety is of 6 to
16 carbon atoms, _
L is alkylene of 1 to 12 carbon atoms, alkylidene of 2 to 12 carbon atoms,
benzylidene, p-xylylene or cycloalkylidene, and
T is -SO-, -SO;-, -SO-E-SO-, -SO»-E-SO;-, -CO-, -CO-E-CO-, ~COO-E-OCO-, -CO-
NG3-E-NG3-CO- or -NG3-CO-E-CO-NGs-,
where E is alkylene of 2 to 12 carbon atoms, cycloalkylene of 5 to 12 carbon
atoms, or alkylene interrupted or terminated by cyclohexylene of 8 to 12 carbon atoms,
which benzotriazole exhibits enhanced durability and low loss rate values when the coating
is exposed to actinic radiation as witnessed by a loss of less than 0.22 absorbance units
after exposure for 1200 hours, or less than 0.27 absorbance units after 1500 hours
exposure, or less than 0.40 absorbance units after 2500 hours exposure in a Xenon-Arc
Weather-Ometer.

2. A composition according to claim 1 wherein component (b) is a compound of formula A’

\ OH
=\ R

-

=,/ @)

wherein



-57 - R6 is hydrogen, straight or branched chain CJerr]-Cerr] alkyl which

Ia?l[Jgflrjijsflst?Eggl—lfrer mlm‘;“mcn“mme nore OH, OR4 or NH2 groups, or

(OCH err]CH err]2)[err] G err pwhere w 1 to 12 and Rerr] is alkyl of 1
to 12 carbon atoms R7 and R8 are mdependently hydrogen, alkyl of 1 to 18
car bon at ons, strai ght or branched chain Cerr]-Cerr] alkyl which is
interrupted by -0-, -S- or -NRerr]-, (err]-Clerr]cycloal kyl, Cerr]6-
Cerr] aryl orGGheiusb; &Iilerror]:ydnmdﬂssw amml-coaesﬁbeoiasandscﬂ\@@s)l toget her

with the N atomare a pyrrolidine, piperidine, piperazine or rmrphollne
ring, when nis 2, Rerr] is one of divalent radicals -ORerr]- or

-N(R[err])-R ﬁariisam&Rﬁfeiruo]DQ-qartR[reator]nsj s (Jerr]-Cerr] alkyl ene,
Clerr]-Cferr] al kenylene, C[err]alkynylene, cyclohexylene, straight or
branched chain Cerr]-Clerr] alkylene which is interrupted by -0- or by

- CH2- CHOH cH2 R iRhydrogertiagk arbeu gtoms penyl, phegyiatkyrof Brtad8isatbashai n

Cl errr] afdRs bi sélb bué ®r Ma%hewkﬁ%ubétméa BR tIRdpiBAY mq by $¥EbQANGKY! ene, or

[err] or R:;err err] wt he two nitrogen ato orma plperazme
ring, R ofily t8I4g(F?tr gt a F‘énched chai n C2-C8al kyl ene, straight or branched
chain C4 C[err] al kyl ene which is interrupted by -0-, cycloal kyl ene,

aryl ene or e are dependent

hyér ogen, aI k 2 '%?'k?[l c?% t?\&,ﬁ %&o&ﬁé@%@%@yﬁkﬁ%ﬁyﬁl@éﬂw Pﬂ ﬁ?f]"g%é are
al kyl en@l‘bﬂiﬂcolé)@ wizarb & mhyﬂmgerﬁa&ogbqﬁdrtbéh&mmdrmtemsar said alkyL

i m nope of ogen,
straig . %B&E%tlrégn?@a té”mﬂf}f ¥b erriﬁae{@]hg%L @ftﬁ Su?&@ftglrir RF({: géll Eyl
strai ghﬂntgﬂuwﬁdlﬁw@@é t@ﬁ@(l'@' oms; pndf err] al kenyl, (err]-Cerr]aryl or
Cerr]derr] aral kyI R12 is stralght or branched chain CJerr]-Cerr]

al kyl, strai he
i gfﬁa is alkylr c?fnl 1% carbon atom, aryl of 6to 10 carbon atoms or said aryl
substituted one or two alkyl of 1 to 4 carbon atoms.

3. A compasition according to claim 2 wherein the compound of formula A’
G is fluoro, chloro, cyano, RsSO,-, CFs-, ~-COO-G; or -CO-N(G3),,
Gs is alkyl of 1 to 8 carbon atoms,
R is hydrogen, phenyl or a-cumyl,
Rz is alkyt of 4 to 12 carbon atoms or phenyl, and
Rs is phenyl or alkyl of 8 to 12 carbon atoms.
4. A composition according to claim 3 wherein
@G, is phenyl-SO,~, octyl-SO,-, fluoro or CFa-,
R, is a-cumyl or phenyl, and
R; is tert-buty! or tert-octyl.

5. A composition according to claim 1 wherein component (a) is a resin which is a thermoset
acrylic melamine resin or an acrylic urethane resin.

6. A composition according to claim 1 which additionally contains a stabilizing amount of a
- phenolic antioxidant selected from the group consisting of n-octadecyl 3,5-di-tert-butyl-4-
hydroxyhydrocinnamate, neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-
hydroxyhydrocinammate), di-n-octadecy! 3,5-di-tert-butyl-4-hydroxybenzylphosphonate,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl}isocyanurate, thiodiethylene bis(3,5-di-tert-butyl-
4-hydroxyhydrocinnamate), 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-



Clerr] alkenyl, Cerr]-Cerr]cycloalkyl, Cerr]- rr
Cerr]-CJerr] aralkyl, Rerr] is H straight c ﬂ l ﬂlu fm
Cerr]-Cerr] alkyl which is substituted by -P phenyl whi ch

I's unsubstituted or substituted by OH,_ err]C[err] ar al _

-CH err]ORerr], Rerr] is alkyl of 1 to 20 carbon atons, hydroxyal kyl of 2
to 20 carbon atons, alkenyl of 3 to 18 carbon atons, cycl oal kyl of 5 to 12
carbon atons, phenylal kyl of 7 to 15 carbon atons, aryl of 6 to 10 carbon

atoms or bér?de‘?lea?; Eld@@a@@tame;eﬁﬁ@héms nﬁetﬁya-fwa-@kmLm@?oxyhf&o&nﬁaﬁa@ ) 2¢-0ns

1,1,2 hyd fl | k t h fl f 6

b T 2 AR oo 42 Ry Bn b A5G BRSOl. DS Re of 2
tg O12 cardMut?t&thoWﬂl)lm&MUratexy|1}8 -erist2-aretiny-ahydioxyl5Heambatylgrehylf- i S
- It

- COO E- ﬁ@:\é TC%M %%% ée%éﬁ? hbg% ﬁgd?é%@ne@)%y@ QF atem%er e E

i s al kyl €din@,%odi-terttgtyl-4- fwerhe@meesutai,mxmeﬂy!agﬁ@lm 5gli lllﬂyc"ar bon at oms,

| k b

or alky mﬂk%erdcmfa%t r11(§5fab th@h@hmﬁ%ﬂf&%&%@ (?)Qs fidzm@! bon

at ons, nzotri azol'e exh ance ura OW OSS rate

Tal e vV heraMEHIenagoIs 3. et o ha@rpwhv@rqcmaa@m% )ecBIGETRSEBY by a
| oss of BM-téMDtyMQ@dﬂi&ij@érﬁ@lpﬁ@spﬂ@hé@) aitﬁwéneemﬂ@%tm@-tbﬂrbumo hours, ~or

030 abeBYBaNRLEAROTAR A0 S PR B B ey R oxanbircaite, SR S
Weat her - tgmelbudyl-4- Bydréxytqdmﬁnnhmw)mmdh agd NoN'edisi-(3, $-diteet-iutpi-4sonponent  (b)
(51 o COTRMBR SRR S A o o 59 - err] s Thuoro,
-CON(derr])2 G[err] i s al kyI of 1to 12 carbon atons,
7. A composition according to claim 6 wherein the phenolic antioxidant is neopentanetetrayl
tetrakis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate), n-octadecyl 3,5-di-tert-butyl-4-
hydroxyhydrocinnamate, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-
benzene, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate, 2,6-di-tert-butyl-p-cresol
or 2,2-ethylidene-bis(4,6-di-tert-butylphenol).

8. A composition according to claim 1 which additionally contains an effective stabilizing
amount of a hindered amine selected from the group consisting of
bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate,

bis(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate,

di(1,2,2,6,6-pentamethylpiperidin-4-yl) (3,5-di~tert-butyl-4-hydroxybenzyl)butylmalonate,
4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, 3-n-
octyl-7,7,9,9-tetramethyl-1,3,8-triaza-spiro[4.5]decane-2,4-dio ne,
tris(2,2,6,6-tetramethylpiperidin-4-yl) nitrilotriacetate,
1,2-bis(2,2,6,6-tetramethyl-3-oxopiperazin-4-yl)ethane, 2,2,4,4-tetramethyl-7-oxa-3,20—
diaza-21-oxodispiro[5.1.11.2] heneicosane, polycondensation product of 2,4-dichloro-6-tert-
octylamino-s-triazine and 4,4'-hexamethylenebis{amino-2,2,6,6-tetramethylpiperidine),
polycondensation product of 1-(2-hydroxyethyl)-2,2,8,6-tetramethyl-4-hydroxypiperidine and
succinic acid, polycondensation product of 4,4’-hexamethylenebis-(amino-2,2,6,6-tetra-
methylpiperidine) and 1,2-dibromoethane,

tetrakis(2,2,6,6-tetramethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate,
tetrakis(1,2,2,6,6-pentamethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate,
polycondensation product of 2,4-dichloro-6-morpholino-s-triazine and 4,4’-
hexamethylenebis(amino-2,2,6,6-tetramethylpiperidine), N,N’,N",N"-tetrakis[(4,6-bis(butyl-



Rlerr] is hydrogen, alkyl of 1 to 12 carbon atons, phenyl, phenylal kyl of 7

to 15 carbon atons or said phenyl or said phenyl al kyl subsjj e
phenyl ring by 1 or 2 alkyl groups of 1 to 4 carbon atom[’mmqaiﬂmlﬁmlﬂ
to 12 carbon atons, phenyl, phenylal kylgsof 7 to 15 carbon atons g
CH2CH2COOA where 4 is hydrogen, alkyl of 1 to 24 carbon atons or said

al kyl substituted by OH interrupted by one to six -0- atons or both

substituted by OH and interrupted by one to six -0- atons, and R3 is al kyl
gf . ;t t f 1},3,5_(,3@,Bfﬂéﬂtaﬁg%@I-p}ﬁfe‘{ilhin?-ylﬁah%&@trfa?fn%ﬁ? ufut, mTEiaﬁﬁnoZ@,ZgHi@%aﬁgbct:anc?ﬁ
u itu . . , i 3 iti

accor di n@"’&98?%?aﬁﬁéﬁeé'a\m@?yﬁRe'f‘i‘.’éj‘a’ﬁ{ﬁﬁﬁﬁg‘e@?mﬁ@é’ Eﬂ?é@’i‘s ’é[g'er ﬂ) is fluoro,
chl or o, WeyraoxaspRpErSHuBGReane) diettGH[162,8 4-hutare@iradadraxjlate, - CO N(F err])[err]
&G is al . . . |6 ab) .a Bl [ a-cunyl, R2
is al kylllﬁ%%edii'tz 332 (’:;Lg F%gr o%ﬁyg,@%r@{@f ’)g&grfif}h%g%@@@' ?gngﬁ)e/’?&? or alkyl of 8
to 12 caleyepxaspiald.Slundesanedindall i, a8, dkbaneietrararkoxylata, ecmatiadenen Gerr] is

pheny! - SGEErs b6.eRGhlhyBeRtnl4-carbbiypig, or Crierr]-, Rlerr] is a-cunyl or
phenyl, and err]2 is tert-butyl or tert-octyl. 5. A conpositjon according
to clainff -aﬂh&b@ems@&%ﬁsﬁm@aylpipgra&w%-gnﬂ)-M?sEﬁyﬁ-@tfaﬂteﬂyM@tn-ﬁdm i c
rrFI am 2e%@%wniﬁm@w’iv,bi,2<,:6,e{p@htamwgfﬁébrqiq-@yl-ﬁd@@é@@kéiPMd@wwr f'! ng to
clalm | ] ona .contraln S 1) 21, no a I C
St o G B elAmeriR Ol LoReTSice e, FEGTaaRgf PV 8:
3, 5- di - t tetrametiyy ;3/8-triazdspiroph§ldecariend dditne, dir¢bpapbay228, 8-tattamethyl-
t et Ki sf:3.54di- - il - i . -
55! i - et el SabaeY o (foy Bt Rk 66 1 BRARBIbipeAlin - A S RARGIE, 1-
1,3, 5-t rp@y'9>,<35-2@pﬁ,ﬁﬁtfmhwé-w%wrmww@m99Wﬁ@d@9ﬁmaawe9-sﬂﬁa%12érhy| ene
li)i :S), ( g , 5- ﬁ'iw[bﬁ'i Ilcygwgé’ﬂgiox?-_‘i’y,g,@g&&_ﬁ‘rﬁéﬂh??iﬁéﬂéiﬁ?f—g?irﬁing—hexamethylelne-[4-(1 -

3 S Y o505, S teteamthyIoiberdin 2y Dol and 24, 8 a4 diohexyloxy—

2,2,6,6-tetramethylpiperidin-4-yl)-n-butylamino}-s-triazine.

9. A composition according to claim 8 wherein the hindered amine is bis(2,2,6,6-
tetramethylpiperidin-4-yl) sebacate, bis(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate,
di{1,2,2,6,6-pentamethylpiperidin-4-yl) (3,5-di-tert-butyl-4-hydroxybenzyl)butylmalonate, the
polycondensation product of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and
succinic acid, the polycondensation product of 2,4-dichloro-6-tert-octylamino-s-triazine and
4,4’-hexamethylenebis(amino-2,2,6,6-tetramethylpiperidine), N,N’,N",N"-tetrakis[(4,6-
bis(butyl-(1,2,2,6,6-pentamethyl-piperidin-4-yl)amino })- s-triazine-2-yl}-1,10-diamino-4,7-
diazadecane. di-(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate, di-(1-cyclohexyloxy-
2,2,6,6-tetramethylpiperidin-4-yl) succinate, 1-octyloxy-2,2,6,6-tetramethyl-4-hydroxy—
piperidine, poly<{[6-tert-octylamino-s-triazin-2,4-diyl][2-(1-cyclohexyloxy-2,2,6,6-tetramethyl-
piperidin-4-yl)imino-hexamethylene-[4-(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-
yl}imino], or 2,4,6-tris[N-(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl)-n-butylamino}-s-
triazine.

10. A composition according to claim 1 which additionally contains another UV absorber
selected from the group consisting of the s-triazines, the oxanilides, the
hydroxybenzophenones, benzoates and the a-cyanoacrylates .

11. A composition according to claim 10 wherein the composition additionally contains an s-
triazine which is



- 60 - benzene, 3, 6- dloxaoctanethylene

bIS(3 - 4- hydr oxyhydr oci nnamate), 2, 6-
dl-ter ﬂ lﬂﬁﬂﬂ% 2 2' -ethylidene-bis(4,6- di-tert- but yl phenol ),
, 5- tfls%216 di net hyl -4- tert-butyl - 35 hydroxybenzyl )i socyanurate,

1 1 3,-tris(2-nethyl-4-hydroxy-5-tert-butyl phenyl)- butane, 1
,3,5-tris[2-(3,5-di-tert-butyl-4-hydroxyhydrocinnannyloxy)ethyl]isocyanur
ate, 3,5- di-(3,5-di-tert-butyl-4-hydroxybenzyl)nmesitol, hexanethyl ene

bi s(3, 5- Q'4 BiS(P 14=dnpteityt n{ﬂ)’-@f ) Bbbﬁiy-ch hényl)- s—trlazme

1-(3, 5- d t b g
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tert-butwknwnhyﬁh@amhydrOC|nnannyl)hydra2|de and

N, N -bi s[2-(3,5-di-tert-butyl-4- hydroxyhydroci nnanoyl oxy)-eth yl]-oxan de.
7. A conﬁ%5|t|on according to claim6 wherein the phenolic antioxidant is
neopent a tAeP‘P‘HWU'Idéifrf%lngib slier-Wert - but yl - 4- hydr oxyhydr oci nnamat e) ,

n-oct adecyl 3,5-di-tert-butyl-4- hydroxyhydroci nnamate,
1,3,5-trinethyl-2,4,6-tris(3,5- d| ert-butyl - 4- hydr oxybenzyl ) - benzene,

1, 3,5 trls(é,S d|-tert but yl - 4- h roxybenzyl )i socyanurate,

2,6-di -tert=butylp- cresol or 2,2 | i-Bene- bi s(4,6-di-tert-butyl phenol).
8. A conposit g s
effective st i zi n§g” anot  of eyed am ne selected fromthe group

bis(1,2, 2,6 3 ey A
di (1, 2, 2 %26 pe .nethylﬁlperldln 41yl)

(3,5-di-tert but yl - 4- hydr oxybenzyl ) put yl nal onat e,

4- benzoyl - 2, 2, 6, 6-t etranet hyl pi peri tH ne,

4- st earyl oxy- 2, 2, 6, 6-t et ranet hyl pi peri di ne, 3-n-
octyl-7,7,9,9-tetranmethyl -1, 3,8-triaza-spiro[ 4. 5] decane- 2, 4-di 0 ne,
tris(2,2,6, 6rtetranmethyl piperidin-4-yl) nitrilotriacetate,

1,2-bis(2,2,86,6- tetranethyl 30 Xopi pdrazi n- 4-yl ) et hane,

2,2,4,4-tetr i -21-oxodi spiro[5.1.11. 2] henei cosane,
pol ycondensat i hijoro-6-tert- octyl am no-s-triazine and
4, 4" - hexanet et ragpt hyl pi peri di ne),
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pol ycondensation p
1-(2- hydroxyet hyI) mm IHI'H(!IIH I'HHHIhyI 4- hydr oxypi peri di ne and succinic

aci d, pol ycondensat ronc prno sO *

4, 4" - hexanet hyl enebi s- (am no- 2, 2, 6, 6-t.ekra- nethyl pi peridine) and
1, 2-di bronoet hane, tetrakis(2,2,6,6-tetramnethyl pi peridin-4-yi)
1,2, 3, 4-but anet et r acar boxyl at e,

t

etrakls(l 2, 2,6, 6-pent anet hyl pi peridi n-4-yl)
1, 2, 3, 4- but axet et racar boxyl at e, ggol ycondensatd,@n product of G,
2, 4-di chl or o- hollnos triazine and 4, 4' N
hexanet hyl ene =N, 2, 6, 6- et r anmet hyl pi peri di ne), <3
N, N, N, N [ (4, i |—& .<
1,2,2,6, 6-p t=pi“peri d 1) - ani njo i av)
0- di am naGZ, 7- deZadecane, N
[2, 2,6, 6- tetrarrethyl pi peri di n- AN/ B, B[errg efr]-tetranethyl -3,9-€2, 4,8
, 10- tetraoxaspiro[5.5]-undecane) & ethyl]=1, 2, 3, 4- but anet et racar boxyl at e,
m xed

[1,2, 2,6, 6-pentanet hyl piperidin-4-yl/B,Blerr]B,Blerr]-tetramethyl-3,9-(2,4
, 8, 10- tehsapxaspiro[5. 5] undecane)diethyl] 1,2,3,4-butanetetracarboxyl ate,

oct anet hyl'ene bis(2 ,2 ,6,6-tetranethyl piperi di n- 4- car boxyl ate),

4, 4" - et hyl enebasishygragen.or alogawt hyl pi per azi n- 3- one),

N-2, 2, 6, 6- t et rapRidyhd) BBO- KBk YEODG,JORLCH(® f@@Q’i,—CO—NHG -
N1, 2, 2289%( en??rggt hyIE%l perlﬁo% 4-y| - r?—do:geqsl }s(ﬁ;g{:élwm m de3 20

acetyl k2t et r anet hyl pi peri di n- 4-yl n-dodecyl succi ni m de,
1- acetyl 3- dodEGyis-s'l’r,anh909branched chain alkyl of 1 to 24 carbon atoms, straight or branched

- - di
- (1 ocAT A ot 2 S8 BlivaRalomt. STaRRER 01516 12 Jfispon atprms, phengpliylof 7
- cycl ohetoyliScoaybdh atpmsfspm@tyl amsaidyhpnyer saidiphényialkylsubstitutatden the phenyl
octyl 0Xyrrgg By ﬁtcﬁata&%f&%w&arﬂoﬁwﬁﬁﬁxy pi per i di e

pol y{[ 6-tert™- oct no-s-triazin-2 diyl][2
- cycl ohexyl oxyEQ‘Si‘)’QFOGBﬂeF?h%‘M?iW i toeSi QﬁfthmaWWﬁt phayL ﬁéﬁ%ﬁﬁhﬂ%‘ Oh&aifs- (1

- 40% _clt g@[%ﬂy( gubsanﬁe&oﬁ merpmﬁ angmypﬁrd ARyt ¥ 1t U BaRdh atéhd, 2

6 et amet hyl 61 BeRTORTRRIeRAKE Hhaifphbfe 24 errbas pipgs, straignkersaRsheon

accor di nghdiroaikeayl ot 8 tovihe catbon taems)icpcledlkyl o Gite @2 icarboh atding, phefylalkyl of 7

Lt 3 ARSI Sl by TG g peigagniplt swstutodon o ey

di (1, 2, Zjrgy by pémB atlyt byl ol Hearbon atomsy b)) E; is hydroxyl or -OE, where E, is straight or

(3, 5-di - B ahErdYindin 4 % LReAM6h Fethe: JFRLRNMYE subdifited by one or more -OH,
-OCO-E4, -OE,, -NCO or -NH, groups or mixtures thereof; or said alkyl or said alkenyl
interrupted by one or more -O-, -NH- or -NE,- groups or mixtures thereof and which can be
unsubstituted or substituted by one or more -OH, -OE, or -NH; groups or mixtures thereof;
or E; is -SEs, -NHE; or -N(E3),; or Ezis

~(CHp)m-CO-X~(Z)o-Y-E1s
wherein

X is -O- or -N(Eg)-,

Y is -O- or -N(E17)-,

Z is C-Cio-alkylene, Co-Cyp-alkylene interrupted by one to three nitrogen atoms,
oxygen atoms or a mixture thereoi, or is Cs-Cs2-alkylene, butenylene, butynylene,
cyclohexylene or phenylene, each substituted by a hydroxyl group,

m is zero, 1 or 2,



S hyaroxyet i - 2.2.6, 6 ot r amet hyt - a- hycr SMMMIN LWL sucei o <
acid, the pol ycondensation product of YoeL o s

2,4-dichloro-6-tert-octylam no-s-triazigye and

4, 4" - hexanet hyl enebi s(am no- 2, 2, 6, 6-t etranet hyl pi peri di ne),

N, N ,N',N'-tetrakis[(4,6- bis(butyl-(1

,2,2,6, 6-pentanet hyl -pi peridin-4-yl)amno )- s-triazine-2-yl]-1, 1 0-diam

i ng- 4,7- dijaz?pltsce,rtﬁlp iﬂhlsﬁ]zermheﬁ mxmdg(, QreGNE,g)etam?n‘fleh,yJ_, ﬁéspéizlti\@fym- 4-yl)
sebacate, di- ~-cycl ohe - 2nauD, 6-t et r gnet i peridin-4-yl.

stce! nate, 1. oty OB HOCE psfid of, et FIEAEA B b St it £ 2

pol y- { [ 6groep tCOeE+@I G0~ wherdirakisris Rydtogiényor i@thyllang Elsos bydrbgeny nastRyl Or 6- t et

r anet hyl Fper Lainsdeyl:) bk nos aet =~ 4=

eyl oneSgrks: yHsRaR Ele it e B BN e gloip bfthe formuia.
,B6-tris[N-(1

-cycl ohexyl oxy-2, 2, 6, 6-t et raggt hyl pi peri di n-4-yl)-n-butyl am noj] -s-
triazine. X8 A conposition acgording t® claim 1 which additionally
¥Triomthe group consisting of the
s-triazines 4 oxybenzophenones, benzoates and the

- triazine which is - 62 -
2, 4- bi s( X3 Rethyl p Ty )@Hﬁrﬁ%ﬁw)éﬂ gnyl)-s-triazine;
2, 4- di phenyl - 6- ( 2- hydr oxy- 4- hexyl oxyphenyl ) -s-tri azi ne;
2, 4-bi s(2, 4-di net hyl phenyl ) -6-[ 2-

hyd -4-(3-do-/tri- -2- hyd h Il - s-triazine;
S A A
- cycl oheBEyli , etana an aligyl, n interr : :
conpounds 8I<ygje(?1r£&ln§, (J,\r’ is E)Jcloﬁejxg'l erCAé{SQS‘kQI,e{aﬁ& Eistogether with Eq7 in the case

where Z is ethylene, also forms ethylene,

nisior2,

when nis 1, Esis Cl, OEs or NE;Eg, or

Es is -PO(OE;3), -OSi(E1)s or -OCO-E 4,
or straight or branched chain Ci-Cyalkyl which is interrupted by -O-, -S- or -NE4; and which
can be unsubstituted or substituted by -OH or -OCO-E,,, Cs-Ci2 cycloalkyl which is
unsubstituted or substituted by -OH, straight chain or branched Co-Cssalkenyl which is
unsubstituted or substituted by -OH, C;-Cisaralkyl, -CH,-CHOH-E 3 or glycidyl,

Es is hydrogen, straight or branched chain C;-Cxalkyl which is unsubstituted or
substituted by one or more OH, OE, or NH, groups, or -OEg is -(OCH,CHy),,OH or -
(OCH.CH,)«OE2where wis 1 10 12 and E,; is alkyl of 1 to 12 carbon atoms,

E;and Ez are independently hydrogen, alkyl of 1 to 18 carbon atoms, straight or
branched chain Cs-Cssalkyl which is interrupted by -O-, -S- or -NE4;-, Cs-Csocycloalkyl, Ce-
Cisaryl or C4-Cshydroxylalkyl, or E; and Eg together with the N atom are a pyrrolidine,
piperidine, piperazine or morpholine ring,

when n is 2, Es is one of divalent radicals -O-Eg-O- or -N{R1)-E1o-N{E1)- ,

Ey is Co-Cgalkylene, C4~-Cgalkenylene, Cqalkynylene, cyclohexylene, straight or
branched chain C,;-Cioalkylene which is interrupted by -O- or by -CHx~-CHOH-CH,-O-E14-O-
CH-CHOH-CH,-,



[err] wherein GL is hydrogen or halogen, Jerr] is cyano, E[ wasl’ﬂ“m”m””m
E[err]SOerr]-, -COOF err], CFerr]-, -P(O(Cerr][err]Herr pop e
-COderr], -CONHJerr] or - CON(&3)2, & is straight or branched chain
al kyl of 1 to 24 carbon atons, straightggar branched chain al kenyl of 2 to
18 carbon atons, cycloal kyl of 5 to 12 carbon atons, phenylal kyl of 7 to 15
carbon atons, phenyl, or. said phenyl or said phenylal kyl substituted on the
phenyl ring by 1 to 4 alkyl of 1 to 4 carbon atons, E1 is hydrogen,
phenyl al kyl  of E.f betgldbragnt BOBragtiBchalERE LalkPlens ¥hithrha bé intsrruptédiby -
phenylagéy% agﬁg}&tuted on the phenyl ring by 1 to 4 alkyl of 1 to 4 carbon
at ons, i ?z%%wﬁOBr branched al kyl chain of 1 to 24 carbon atons,
straight or branched chain alkenyl of 2 to 18 carbon atons, cycloal kyl of 5
to 12 carbon at gas,—phenyl al kyl to 15 carbon atons, phenyl, or said
phenyl or said fphenyl\al kyl sub ad on the phenyl ring by 1 to 3 alkyl
of 1to 4 D E2 | _or -OE[err] where E[err] is

N \ to 24 Ccarbon atons; or said al kyl
substituted by ®&he d¥ nore -OH \*OC&E[err], -Of[err], -NCO or -NH err]
groups or m xtures thereof; or said alkyl or said al kenyl interrupted by
one or nore -0-, -NH or -NE4- groups or m xtures thereof and which can be
unsubstituted oy subgtituted by/oneNor nore -OH, -CE[err] or -NHerr]
groups or m xtgdres thereof; or/E2 is\-SE3, -NHE3 or -N(E3)2; or E2 is [err]
Y i¥8 - or=NEerr])-, Zis
-al kyl ene interrupted by one to three
nitrogen atomnms, oxygen atons or a m xture thereof, or is
Cerr]-[err]-al kyl ene, butenyl ene, butynylene, cycl ohexylene or phenyl ene,

each substituted by a hydroxyl group, mis zero, 1 or 2,
or Eys and Eywith the two nitrogen atoms form a piperazine ring,

E14 is straight or branched chain C,-Csalkylene, straight or branched chain C,-
Cioalkylene which is interrupted by -O-, cycloalkylene, arylene or

ot

where E; and Eg are independently hydrogen, alkyl of 1 to 18 carbon atoms or E; and Eg
together are alkylene of 4 to 6 carbon atoms, 3-oxapentamethylene, 3-

iminopentamethylene or 3-methyliminopentamethylene,

E,1 is hydrogen, straight or branched chain C;-Cigalkyl, Cs-Ciacycloalkyl, straight or
branched chain C;-Cgalkenyl, Cs-Cisaryl or C-Cisaralkyl,

E,2 is straight or branched chain C;-Cssalkyl, straight or branched chain Cs-
Cisalkenyl, Cs-Ciocycloalkyl, Ce-Crearyl or C,-Csaralkyl,

E.s is H, straight chain or branched C;-Cisalkyl which is substituted by ~PO(OR1;)z,
phenyl which is unsubstituted or substituted by OH, C;-Cisaralky! or -CH,0E;,,



- 64 - pis 1l or pis also zero when X and Y are -N(E[err])- and
-N(E[ er i y, E[err] is a group -COC(E[err])=C(H E[err] or,
when Y |1 “m\wmﬁm”rﬂ orms together with E[err] a group -CO CH=CH CO,

wher ei n err |t 1 sw hydregen or nethyl, agg_E[err] i s hydrogen, nethyl or -
CO X-E[err], wherein E[err] is hydrogen, Clerr]-(err]-alkyl or a group of
the formula. OH [err] wherein the synbols E[err], Jerr], X, Z, mand p
have the neani ngs defined above, and E[err] and El17 i ndependently of one

fla)mot1 hter are hyct!sqgtamyl 65[1etbr2_b<,@tﬁmdtﬁmb,kr?vmo&%gplgllm@bQPLérﬁawme,iﬁlféﬁw tat ed
0 0X en atons, oOr | or - ar n oget her

b 7 3 Bees oise Pieiomnd bE4 2 dardi s BRey T of 2R TS FaBeRs or 2,

WPFI%P Ogll2 ;mdms,E{rgrcﬁB tb St 0Czeson] atofEloe sait! agyl shibdtieuted By ene br tvay alld of $ to 4

- - - [ | [ -

Jerr]- C[céFbrOf%#”(k‘g#]'\)}\ﬁi'%g*?ts%%@é’r r”[h']ﬁ % b@“é%.f?gbgﬁ'ﬁgﬁaf‘&éﬁ%&ﬁ%%&Eﬁ%h can

be unsubdicateeatemssubstituted by -OH or -OCO E11, C5-Cl12 cycl oal kyl which

| S unsubst i t ut qdisQiikyfaHesdti 1Lt 1eEalbn dtbins SIkyAHERE o) 12 QirbéH aRefed
C2- C18al kenyl  which’i s unsubst(lgﬁk%g or substituted by -OH, Cr-(Jerr]

d
ar al kyl , bearylideps. Roxciers ef ¢! NS 893, E6 i s hydrogen, straight or

branched chain Cerr]-Cerr] alkyl which is unsubstituted or substituted by

CCa err] G ort SO SR oy O PRy Pk BPPeriy (PP RRSE PRS0 12
and E21 iGO-NGgyE-NG:;-Q0t,0 12 carbon atons, E[err] and Eferr] are

| ndependent | y W%r %‘;1? ia,l&leiﬁ :o(f: gfto }2 E:grb%ﬁ a %ﬁ%%@g@&l?ﬁ_@ne Stté ?doﬁz}%g%n branched

chain Cferr]-(ert rsTinterru err]-,
d er r] - Cladems.cr@lkyigneyinterrgpiedidr tergfinated by gyclafiexgipee pf 8 i 12 earbpy dtamey| al kyl
or E[err] and Ei&gid, dr®98idaeh, aMdt h the N atomare a pyrrolidine,

pi peridi ne, piperazine Qr norpholinpe ring, en_n. i Es | s one of
di val ent radi caVith henEpwsq thaik léppmmry%%ﬂ QAV)E?%QFF—%@%’@F Eﬁée“

13. A compound according to claim 12 which is a compound of formula I’

OH
/N\ E1
N
~ 7/ 1)
G, N
E2

wherein

G is cyano, EsSO,-, CF3-, -COO-G; -CO-NHG; or -CO-N(Gj)s,

Ga is alkyl of 1 to 12 carbon atoms, _

E. is hydrogen, phenyl, phenylalkyl of 7 to 15 carbon atoms or said pheny! or said
phenylalkyl substituted on the phenyl ring by 1 or 2 alkyl groups of 1 to 4 carbon atoms,

E, is alkyl of 1 to 12 carbon atoms, phenyl, phenylalkyl of 7 to 15 carbon atoms or -
CH,CH,COOG, where G, is hydrogen, alky! of 1 to 24 carbon atoms or said alkyi
substituted by OH, interrupted by one to six -O- atoms or both substituted by OH and
interrupted by one to six -O- atoms,



E[err] is (Jerr]-(err aIk | en “ﬂﬁ - err]al kenyl ene,

[ err] al kynyl ene, (HH[! m i Iﬂﬁ ai ght or branched chain Clerr]-Cerr]
al kyl ene which is i

or by
-CH err]- CHO—I-CH[err] O E err]- CH2- CH2-, E[ err] being straight
or branched chain (err]-Cerr] aI kyl ene whi ch may be interrupted by - O-,
cycl ohexyl ene, or [err] or E[err] and E[err] wth the two nitrogen atons

forma piperazine ring, El4 is straight or branched chain (err]-Clerr]

! k%” ene, tSt rai 9*:‘5“5%& @@‘ﬁﬂcéﬁb@i ﬂloﬁ%‘llary%ﬁ@ f&1@é&?6ﬁhﬂ%m|£[@sﬁ| ?ry J |
interrup ene or [err ere E[err] an err
are indep%ﬁ%ﬁ@ﬁﬁ‘%f”}?ﬂﬁw @ﬂ(V' él k&ﬂ“?ﬁ‘f% aomsgaed hon at oms or E7 and ES
toget her are alwiH teerofisgHhadEbisamt poenyidiighwheSCo s SO- anEL$P4-ene, 3-

i m nopent anet hyl ene or 3-nethyli m nopent anet hyl ene, E[err] is hydrogen,

straight or branched chain Cferr]Cerr] alkyl, (err]-Cerr]cycloal kyl,
strai ght B\ Acconnmiund acbaﬂdmg@betauh-ﬂ[vﬂ'rere}mal kenyl, Clerr]-Clerr] aryl or

d ch
oyl st rar ghtCo a0 Bi80:2 CFf e P 108 gl © Gerlderr
cycl oal kyl , C[e@qr'js-a@f%ﬁfr]“h&y@fbéﬁatqf@rr] Jerr] aralkyl, Eferr] is H,

strai ght chal n ar.sm)mn@dwgpﬁé@n bt &lcamil, al kyl which is substl tuted by

-P h bstituted bstituted by OH,
Glorr) G ert] debaJorere il GHPRTRPBR I oo - E3 is al kyl of 1 Lo 20

carbon atons, hggispkgmiioybcwyf, addt o 20 carbon atons, al kenyl of 3 to 18
car bon at ons, | kvl t nylal kyl of 7 to 15
Wi ﬂ%f&évn§(g{hngb§rr%% E@P&}héﬁ &t %B@E?

carbon atons, ary ns or Sal substituted by one
or two alkyl of 1to 4

15. A compound according to claim 14 wherein
G, is CFs-,
E4 is a-cumyl, and
E, is tert-butyl or tert-octyl.

16. A composition stabilized against thermal, oxidative or light-induced degradation which

comprises,

(a) an organic material subject to thermal, oxidative or light-induced degradation,
and

(b) an effective stabilizing amount of a compound of formula |, 11, Il or IV according
to claim 12.

17. A composition according to claim 16 wherein the organic material is a natural, semi-
synthetic or synthetic polymer.

18. A composition according to claim 17 wherein the polymer is a thermoplastic polymer.

19. A composition according to claim 18 wherein the polymer is is a polyolefin or
polycarbonate.

20. A composition according to claim 19 wherein the polymer is polyethylene or
polypropylene.

21. A composition according to claim 20 wherein the polymer is polypropylene.



carbon atonms or 1,1, 2, 2-tetrahydroperfluoroal kyl where the perfl uoroal kyI
noiety is-of 6 to 16 carbon atons, L is al kylene of

al kyli dene of 2 to 12 carbon atons, benzyli dene Sm" @1
cycl oal kyl i dene, and T is -SO, SQerrl g2S0 E rre-
-CO, -COE-CO, -COOE-OCO or - qserr] E—NG[err] Co, where EIS
al kyl ene of 2 to 12 carbon atons, cycl oal kyl ene of 5 to 12 carbon atons,

al kyl ene interrupted or termnated by cycl ohexylene of 8 to 12 carbon
atoms; Gpoi, A dodpakitiby ﬁ&é&élﬂ%t@ﬂﬂm‘ﬁ\ﬂs whiehgin ﬂfecw &fic HaeénaEisQi fekini s@leuéd

ohenyl ! ot Wictiodh Soidahie A compound

F‘ihea*]eamaﬂ'a[@?'a%%er i Ay gy EEIRRaY picin,

wher ei n @neapoky carboywrasin, B[siand GOfified peryliCreianine, an-a00lic @sn with-cabakhate

H E

s, hydr o RO bR badnrd fit (Ririn@blah aichibl kit BoRad 4, ool o

sai d phemelaunkyelcomm@ﬂgp@tbématmgmh@s phenyl ring by 1 or 2 alkyl groups of 1
to 4 carbon atons, E2 is alkyl of 1 to 12 carbon atons, phenyl, phenyl al kyl

of 7 to 15 carbon atonms or - CH2CH2COOXA where FHerr] is hydro al kyl of
1 to 24 &ar B&eMposiien gecyrding s 23 whsrain thedasipys mermﬁﬁ%ﬁcwﬁgwlwnsne to

six -0- ak&Aer ah ab/liO ufiREle resihed by OH and interrupted by one to six -0-
at ons, E3 is alkyl of 8 to 18 carbon atom aryl of 6 to 10 carbon atons

or said aryl substituted one or two alkyl of 1 to 4 carbon atons, and with
t he pr oviZdoAtdeatpolftien afcargingde clahme m§ mdtekgn thehargar@ evatdrial b) iEfagecdr8Dg or
E[err] O erdthridi4- A conpound according to claim 13 wherein

25. Use of a benzotriazole compound of formula A, B, C or D according to claim 1 in an
amount of 0.01 to 5% by weight, based on resin solids for the stabilization of a coating
compoasition which composition comprises a resin selected from the group consisting of a
thermoset acrylic melamine resin, an acrylic urethane resin, an epoxy carboxy resin, a
silane modified acrylic melamine, an acrylic resin with carbamate pendant groups
crosslinked with melamine or an acrylic polyol resin crosslinked with melamine containing

carbamate groups.



Gerr] is cyano, E[err]SOerr]-, CFlerr]-, -CO(Jdertj T -
-CONderr])[err], Jerr] is alkyl of 1 to 8 Cal’bDII];I“a onEs ! B er\%ﬁ\'iis
hydr ogen, phenyl or [err]-cunyl, Eferr] is alkyl of 4 t ®EPRAGED bon gt ons,
and E[err] is phenyl or octyl, and w tiggt-he proviso that E[err| 1Is not
[err]-cunmyl when Jerr] is E[err]S[err]Jerr] 15. A conmpound according to
claim14 wherein Jerr] is CFlerr]-, Eferr] is [err]-cunyl, and Eferr] is
tert-butyl or tert-octyl. 16. A conposition stabilized agai nst thermal,
oxi dat i vbstracl ofghé Digetbsasd degr adati on whi ch conprises, (a) an organic
material subject to thermal, oxidative or |ight-induced degradation, and
(b) an effective stabilizing amount of a conpound of forrmula 1, 11, 111 or
| V accorBenigiriagolel &Y abagrbersavhioh arerppbsiituted at nﬁ‘@cﬁyp@ﬁ'ﬁ'@ efdhe banze ring B ei n

the or gagib&romBdigidraling @r&zﬂ%‘ﬁ"@nhaﬁﬁﬂ durgdifity RRY 'vEry%w%%trE@%'mﬂ\dﬁm ymer.
18. A caonposi tion accord arm 17 wherein the polymer is a

"t her rmpl'ﬁ%qu%"aEﬁﬂ 'WPE@U"OTQ“VGNQ?BH%Q t| on according to claim 18 wherein the
polymer is is a polyolefin or polycarbonate. 20. A conposition according to
claim 19 wherein the polyner is polyethylene or polypropylene. 21. A
corrposi tion according to claim20 wherein the polyner is pol ypropyl ene.

A conpdsistSherHadewmRdpiargd t 0 ¢l aim 16 wherein the organic nateri al
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fromthe,group consi sting of a thernoset acryk ﬁPLﬁﬁhﬁ “”e‘c)ﬁ?s! n, "an‘“aé"’ry}?c;

uret hane resin, an epoxy carboxy resin, a silja -i-e «aefy i c melay

an acrylic resin with carbamate pendant groups ‘crossl | nke”q V\4 th nmel an é')or
an acrylic polyol resin crosslinked with nmelamine cont &i i ‘ng| car banat e
groups. 23. A conposition according to_glaim 22 wherein_ the fesin is a
thernoset acrylic nelamine resin or an acrylilc uret t hane resin. |24. A
conposition according to claim 16 wherein thd.arganic-materat'b) is a
recording materjal, . e. of a benzotr| azol e co ound ofform[,lla A B C
or D according ¥&-% ' QRBERS: L P LAdfig

resin solids for the stabili zatl on of a coatl ng corrp05|t| on V\/m ch
conposi tion corrprl ses a resin selected fromthe group consisting of a

t her nose acry e resin cr.I c,urethane resin

car boxy pedroniazie [ Aomet 65ng suluiedinibe pphALAREy SBRT «ARERRE, |,
car bamat engistiedaxhibij renbascetirdusaility ked lom& lobs ratbsawh e ingorparated inyd agtopotiye|
resin crgggtmgg_ked wi th nmel am ne cont ai ni ng carbanat e groups.

The benzotriazoles have long been an important class of UV absorbers and have gained
wide commercial importance and acceptance for many industrial applications. The prior art
is replete with references to their manufacture and utility. However, as requirements
become ever more stringent and demanding, the search for still more stable and durable
benzotriazoles continues. The gradual phase out of HAPS solvents, such as xylene,
because of environmental concerns and their reblacement with non-HAPS solvents, such
as esters, ethers or ketones, and increased durability requirements for automotive coatings
make this search more urgent. Indeed, the automotive industry is most concerned about
UVA losses from automotive paints and coatings as seen in the publication by J. L. Gerlock
et al., Proc. 36th Annual Tech. Sym. (Cleveland Coating Society), May 18, 1993.

Vysokomol Soedin, Ser. A, 18(3), 553 (1976) describes the linear dependence of hydrogen
bond strength and photostability in benzotriazoles.

J. E. Pickett et al., Angew. Makromol. Chem. 232, 229 (1995) describe the
photodegradation of benzotriazole UV absorbers in poly(methyl methacrylate) films.
Structural variation generally caused only small differences in the rates of degradation
uniess the substitution disrupted the intramolecular hydrogen bonds which are critical for
stability. Pickett et al. did not test any benzotriazoles containing both electron withdrawing
and electron donating groups as in the instant invention.

The prior art leads one to the conclusion that strengthening the hydrogen bond leads to a
more stable benzotriazole, but does not teach how this can be accomplished. The instant
invention discloses benzotriazoles which exhibit enhanced durability, but surprisingly this
-enhanced durability is not always related to greater hydrogen bond strength. Indeed,
compounds with enhanced durability often have weaker, not stronger hydrogen bonds

United States Patent Nos. 4,226,763; 4,278,589; 4,315,848; 4,275,004; 4,347,180;
5,554,760; 5,563,242; 5,574,166 and 5,607,987 describe selected benzotriazoles,
substituted in the 3-position of the hydroxyphenyl ring by an a-cumyl group, which show
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BENZOTRIAZOLE UV ABSORBERS HAVING ENHANCED DURABILI'I_LY_
Abstract of the Disclosure

Benzotriazole UV absorbers which are substituted at the 5-position of the benzo ring by an
electron withdrawing group exhibit enhanced durability and very low loss rates when
incorporated into automotive coatings.



