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TRI PHENYL- S- TRI AZI NES AS STABI LERS The present invention relates to new
conmpounds and, in particular, to new am no- or am do- substituted triazine
conpounds ha¥YPAY36880%el | ent absorption spectrum charact er i SRGHEPIEHBG00d
resi stance to exposure to W light, and to the use of the new conpounds as
UV absorbers. If it is desired to increase the light stability of an
organic material, especially a coating, a light stabilizer is usually
added. A cl ass of i ght stabilizers which is very frequently enpl oyed

conpri ses the ks oIS RTGlSCRRYTR RO B0 | he

har nf ul radi atlon VI ronophores. An inportant group o sorbers is
the_triphenyltriazines, WhICh are described, e.g., in EP-A-434 608,

EP- A-520 938 helﬁ%séhﬁn\fé'hﬁo@%teﬁg newSmpB&is aht - vﬁpaﬁ&ﬂaﬁ%@emﬂ?ﬂiﬁc P Emidib and

EP- A- 506 615. new group of tri phenyltr| azi ne conpounds has now been

f ound whi ch %‘IQ‘??@“FWPH%&'&M%WW exsellent ahromlan al?ﬂ"é'k"i"s"f‘?'@g'eﬁﬁ'ﬁs anfherior

resistance tgo8Ydidhcs td Sxpdiurk itV lightChm to\ife (<2 df FaView donfpd@Rds dsrihvazi ne
conpounds. d’\?ﬁ?féordl ng to the present invention, there are provided

conpounds h ®Bhe fornula: [err] I n which Ris hydrogen,
hydr oxy, hal ogen, C[err]-Cferr]-alkyl, Cerr]-Cerr]cycloal kyl,

qerr]-Cer r'] i?ljs l&SQ}Qdm gc?erarsl the light stability of an organic material, especially a coating, a
light stabilizer is usually added. A class of light stabilizers which is very frequently employed
comprises the UV absorbers, which protect the material by absorbing the harmful radiation
via chromophores. An important group of UV absorbers is the triphenyltriazines, which are
described, e.g., in EP-A-434 608, EP-A-520 938, US-A-4 619 956, EP-A-483 488, EP-A-
500 496, EP-A-502 816 and EP-A-506 615.

A new group of triphenyltriazine compounds has now been found which have improved
absorption spectrum characteristics and superior resistance to exposure to UV light, relative

to known triphenyliriazine compounds.

According to the present invention, there are provided compounds haviﬁg the formula:
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in which R is hydrogen, hydroxy, halogen, C;-Cx-alkyl, C4-Cyzcycloalkyl, Co-Cooalkenyl, Co-
Czalkynyl, C,-Cx-alkoxy, Cs-Crzcycloalkoxy, C2-Caoalkenoxy, C2-Caoalkynoxy or C,-
Csaralkyl, preferably hydrogen, hydroxy, halogen, C,-Cxg-alky! or Ci-Cx-alkoxy; Ry and R,
independently, are hydrogen, C;-Cagalkyl, C4-Ciacycloalkyl, C;-Cy; aralkyl, -C(=0)-R, (in



Cerr]al kynyl, Cerr]-Cerr]-alkoxy, Cerr]-(err]cycloal koxy,
Cerr]-Cerr]al kenoxy, (Jerr]-Cerr]al kynoxy or CJerr]- ([err]aralkyl,
preferably hydrogen, hydroxy, halogen, Cerr]-(err]-alkyl or
Cerr]-Cerr]-alkoxy; Rerr] and Rerr], independently, are hydrogen,

err]-eryhabkahe Cerr]-dlerr]cycloal kyl. Clerr]-C erpdrpsdbiosi .
-C(=O0-Rerr] (in WO 97/ 36880
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which Rerr] is CJerr]-(err]alkyl, C[er?]' Cerr]al kyl interrupted by 1 to
6 oxygen atons, hetero-substituted (Jerr]-(err]alkyl,
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- met hyl pent %b’tadéoyﬁnfﬂcmbwrhmlﬁ%bsyln hexoxy, 1 -methyl hexoxy, n- heptoxy,
i sohept oxy, 1,1, 3,3-tetranet hyl but oxy, 1-methyl heptoxy, 3-nethyl heptoxy, n-

oct oxy, 2- ethylhexoxy 1,1, 3-trinethyl hexoxy, 1,1 ,3, 3-tetranethyl pent oxy,
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pentoxy, isopentoxy, 1-methyipentoxy, 1,3-dimethylbutoxy, n-hexoxy, 1 -methylhexoxy, n-
heptoxy, isoheptoxy, 1,1,3,3-tetramethylbutoxy, 1-methylheptoxy, 3-methylheptoxy, n-
octoxy, 2-ethylhexoxy, 1,1,3-trimethylhexoxy, 1,1,3,3-tetramethyipentoxy, n-nonoxy, n-
decoxy, n-undecoxy, 1-methylundecoxy, n-dodecoxy, 1,1,3,3,5,5-hexamethyihexoxy, n-
tridecoxy, n-tetradecoxy, n-pentadecoxy, n-hexadecoxy, n-heptadecoxy, n-octadecoxy and
n-eicosoxy, preferably methoxy, ethoxy or propoxy groups, especially methoxy groups.



n- ei cosoxy, preferably nethoxy, ethoxy or propoxy groups, especially

nmet hoxy groups. WO 97/ 36880

PCT/ EP97/ 01331 -3 - When
R4 is (Jerr]-Cerr]al kyl which is interrupted by from1 to 6 oxygen atons,
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3, 6-di oxadecyl, 3, 6-di oxadodecyl, 3, 6-di oxatetradecyl, 3, 6-di oxaheptadecyl,
3,6,9-trioxadecyl, 3,6,9-trioxaundecyl, 3,6,9-trioxadodecyl,
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phenyl oct yl feﬂﬁkiﬁhyl nonyl , phenyl decyl, phenyl dodecyl and phenyltetradecyl.

Cerr]- C[err]aryl groups R err] and (err]JCerr]aral kyl groups R err]
and/ or R er rJ\, be unsubstituted or nay be substituted by one of nore

subst i t uent sSWheRBisaLe-Crralkanyhareypy & may bene.9g ?’Ubwpmﬂﬂ&bﬁw Gutenyl, '
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revious sigpifica err]a err err] al koxy,
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carboxyl, (meth)acryl oxy or (meth)acrylam no.
When R, is a Cs-Coaryl group, it is a naphthyl or, preferably, a pheny! group.

C7-Coaralkyl groups R and/or R, may be naphthylalkyl groups but are preferably
phenylalkyl groups. Examples of C,-C, phenylalky! groups R, and/or R, include benzyl, o-
methylbenzyl, a,0-dimethylbenzyl, phenylethyl, phenylpropyl, phenyl-butyl, phenylpentyl,

phenylhexyl, phenyiheptyl, phenyloctyl, phenylnonyl, phenyldecyl, phenyldodecy! and
phenyltetradecyl.

Ce-Croaryl groups R, and Cr-Cxaralkyl groups R, and/or R, may be unsubstituted or may be
substituted by one of more substituents. Examples of such substituent groups inciude
hydroxyl, -NH,, -NHR,, -NR;R; {in which R, and R, have their previous significance), -
halogen, C;-Caoalkyl, C1-Czoalkoxy, Co-Caoalkenyl, Ca-Czoalkynyl, Ce-Cizaryl, sulfonyl,
carboxyl, {meth)acryloxy or (meth)acrylamino.

Preferred compounds according to the invention are those having the formula:



Preferred conpounds according to the invention are those having the

formul a: WO 97/ 36880 _

PCT/ EP97/ 01331 -4- Jerr]

in which Ris hydrogen or CJerr]-C[err]al koxy, preferably nethoxy; either
Rlerr] and Rlowvsisser € each hydrogen, or R err] is hydrogepcemebrloinir] is
-C(=O-Rerr] in which Rerr] is (err]-Cerr]Jalkyl, (err]-(err]al kenyl,
Clerr]-Cerr]al koxy, phenyl optionally sgbstituted with CJerr]-C err]al koxy
or CHerr]-(OCH err]CH err]),-OCH err] in which nis an integer froml to
5; and R err] i-s hydrogen, Clerr]-Clerr]aikyl, Cerr]-Cerr]al koxy or
hydroxy; and in which preferably R is hydrogen or nmethoxy; either R err]
and R[err] are each hydrogen, or Rerr]/is hydrogen and R err] is
-COCHerr]-(CCH err]CH err])n-OCH gty in which nis an integer from1l to
5; and R err] is hydrogen, Cferr]-(Q Lalkyl. C[err]-Cerr]al kenyl,

hydr oxy, nethoxy, phenyl or nethoxy- ub3¥Htuted phenyl. Particularly
preferred conpounds according to the/ nvention are those having the

formul a: [err] N ‘N @)
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in which R is hydrogen or C,-C,alkoxy, preferably methoxy; either R, and R are each
hydrogen, or R, is hydrogen and R; is -C{=0)-R, in which Ry is C4-Czoalkyl, C2-Caoalkenyl,
Ci-Capalkoxy, pheny! optionally substituted with C,-Cialkoxy or CHz-(OCH;CH;).-OCHj in
which n is-aninteger from 1 to 5; and Rs is hydrogen, C-Cooalkyl, C+-C.alkoxy or hydroxy;

- and in which preferably R is hydrogen or methoxy; either Ry and R; are each hydrogen, or
R, is hydrogen and R; is -CO-CHz-(OCH.CH,),-OCH, in which n is an integer from 1 to 5;
and Rj is hydrogen, C-Caealkyl, C2-Caoalkenyl, hydroxy, rhethoxy, phenyl or methoxy-
substituted phenyl.

Particularly preferred compounds according to the invention are those having the formula:
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R,

in which either Ry and R; are each hydrogen, or R, is hydrogen and R; is -C(=0)-R, in
which R, is C,-Caoalkyl, Co-Cacalkenyl, C4-Cxpalkoxy, phenyl optionally substituted with C,-
Cialkoxy or CHx-(OCH;CH;),-OCH, in which n is an integer from 1 to 5; and Rs is hydrogen,



in which either Rlerr] and Rlerr] are each hydrogen, or R err] is hydrogen
and Rerr] is -C(=O-Rerr] in which Rerr] is (Jerr]-(err]alkyl,
Cerr]-Cerr]alkenyl, Cerr]-Cerr]al koxy, phenyl optionally substituted
with CJerr]- C[err]al koxy or CHlerr]- (G:H[err]CH[err])n OCH err] in which n
is an integewofonaessd. to 5; and R3 is hydrogen, WCH7ERIZe B8t

PCT/ EP97/ 01331 -5 - g hydroxy,
Cerr]-Cerr]al kyl, nethoxy or phenyl; an8-in which preferably either
Rlerr] and Rlerr] are each hydrogen, or R err] is hydrogen and R err] is

-COCHerr]; and R3 i s hydrogen, nethoxy or phenyl. The new conpounds of
formula (1) gy %gaayyn RfethégiRb Tybﬁnammﬁéhﬁrethelwmmm‘z aredobs .
For exanpl e, an 0- I oX ich R has
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formul a: [err] in which R3 has its previous significance, to produce

a conpound ofrh é orm cémpounds of formula (1) or {1A) may be prepared by any of several synthetic

routes.

For example, an o-hydroxybenzamide of formula:
O
i

C—NH,
3t
OH

in which.R has its previous significance, may be reacted with a benzoy! chloride of formula:

o R,
cu—-c—®/ (5)

in which R; has its previous significance, to produce a compound of formula:
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in which R and R3 have their previous significance; and the compound of formula (6) is then
reacted with a benzamidine having the formula:



[err] in which R and R3 have their previous significance; and the
conpound of fornula (6) is then reacted with a benzam di ne having the
fornul a: WD 97/ 36880 :

PCT/ EP97/ 01331 -6- [err] in which R

Rl err] and wWosréssnave their previous significance, to predpepsamapnpound
of forrmula (1A). In a second synthetic route, an o-hydroxybenzam de of
formula (4) may be reacted with a p- nitga-benzoyl chloride of formula:
[err] in which R3 has its previous significance, to produce a conpound
having the formula: J[err]

in which R, Ry and R, have their previous significance, to produce a compound of formula
(1A).

In a second synthetic route, an o-hydroxybenzamide of formuila (4) may be reacted with a p-
nitro-benzoyl chioride of formula:

9 R,
cq—c—@noz 8)

in which Rs has its previous significance, to produce a compound having the formula:
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O
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in which R and R; have their previous significance, then reacting the compound of formula
(9) with a benzamidine having the formula:

HN. 10
- (10)

H,N"

in which R has its previous significance, to produce a compound of formula:



in which R and R3 have their previous significance, then reacting the
conpound of fornmula (9) wth a benzam dine having the fornmula: [err]
in which R has its previous significance, to produce a conpound of fornula:

WD 97/ 36880 PCT/ EP97/ 01331
-7 - [ er nyo 97/36880 in which R and R err] have theihCTRPMWHRI]S
significance, and finally hydrogenating the conpound of fornmula (11) to
produce a conpound of fornula (1A). -7-
R
OH
NN (1)
- !
N
NO,
R, R

in which R and R3 have their previous significance, and finally hydrogenating the compound
of formula (11) to produce a compound of formula (1A).

- In'a third synthetic method, for the production of specific compounds of formula (1) or (1A),
- an o-hydroxybenzamide of formula (4) may be reacted with a p-acylaminobenzoyl chioride -
having the formula:

o]

i B9
cn—-c—®/—m-|-c-a‘ (12)

in which R; and R, have their previous significance, to produce compounds having the
formuia:

in which R, R; and R, have their previous significance, and finally reacting the compound of
formula (13) with a compound of formula (10) to produce a compound of formula:



In a third synthetic nmethod, for the production of specific conpounds of
formula (1) or (1A), an o-hydroxybenzam de of formula (4) may be reacted

with a p-acyl am nobenzoyl chloride having the formula: [err] in
which Rlerr] and Rlerr] have their previous significance, to produce
conpounds hggeigegshhe fornula: [err] I n whi ch RechEpyelssand

Rl err] have their previous significance, and finally reacting the conpound
of formula (13) with a conpound of fornuga (10) to produce a conpound of
formul a: WD 97/ 36880

PCT/ EP97/ 01331 [err]

R
OH
N N (14)
g |
N
i
NH-C—R,
R, A

in which R, R3 and R4 have their previous significance.

The novel triazine compounds are very good UV absorbers and are therefore useful as
stabilizers for organic polymers, especially coating materials, against damage thereto by
light and as light stabilizers for textile fibre materials.

Particular advantages of the novel compounds include their surprisingly high absorption in
the 300 to 400 nm region of the electromagnetic spectrum. Material stabilized with the
compounds according to the invention features outstanding resistance to the effects of
weathering and light, and outstanding photostability of the incorporated stabilizer.

The materials to be stabilized can be, for example, olls, fats, waxes, cosmetics or biocides.
A particularly interesting application is in polymeric materials which are present in plastics,
rubbers, paints and other coating matérials, photographic material or adhesives. Examples
of polymers and other substrates which can be stabilized in this way are the following:

1.  Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
‘polybut-1-ene, poly-4-methyipent-1-ene, polyisoprene or polybutadiene, as well as polymers
of cycloolefins, for example of cyclopentene or norbornene; furthermore polyethylene
(which optionally can be 'cros'slinked), for example high density polyethylene (HDPE),
polyethylene of high density and high molecular mass (HDPE-HMW), polyethylene of high
density and ultra-high molecular mass (HDPE-UHMW), medium density polyethylene
(MDPE), low density polyethylene (LDPE), linear low density polyethylene (LLDPE),
branched low density polyethylene (BLDPE).



in which R Rlerr] and Rlerr] have their previous significance. The novel
triazi ne conpounds are very good UV absorbers and are therefore useful as
stabilizers for organic polyners, especially coating materials, against
damage thereto by light and as light stabilizers for textile fibre

mat eri al s. W@gn3688ul ar advant ages of the novel conpounds RCEEPSHUIAhe| r
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weat hering and |ight, and outstandi ng photostability of the incorporated
stabilizer. The materials to be stabilized can be, for exanple, oils,
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pol yi SOPr eNgerfy e,gg,lerlgpt adi ene, as well as polyners of cycloolefins, for
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PCT/ EP97/ 0 1:;@2 form or fixed on substrates, for example on activated magnesium chloride, gt_amum(lll)
Pol yol ef i ns chioride, ajuaiinanerstiicard oxiie) Thesef datslystyaagibe solubik oriinsoluble theedi ng
par agraph, i ed by
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pol yneri z at |Qbfur(’lﬁmt¢ty nmd’@rusml dor quamplsumaaalalwlsanebl hydridasgmetal alkyl
halides, metal alkyl oxides or metal alkyloxanes, the metals being elements of groups la, lla
and/or iila of the Periodic Table. The activators may be modified, for example, with further
ester, ether, amine or silyl ether groups. These catalyst systems are usually termed Phillips,
Standard Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

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

3.  Copolymers of monoolefins and diolefins with each other or with other vinyl
monomers, for example ethylene/propylene copolymers, linear low density polysthylene
(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 copoiymefs and their copolymers with '
carbon monoxide or ethylene/acrylic acid copolymers and their salits (ionomers) as well as

terpolymers of ethylene with propylene and a diene such as hexadiene, dicyclopentadiene



tenperature); or b) catalytic polynerization using a catal yst that
normal ly contains one or nore netals of group IVb, Vb, VIb or VIII of the
Periodi c Table. These netals usually have one or nore |igands, such as

oxi des, halides, alcohol ates, esters, ethers, am nes, alkyls, alkenyls
and/ or aryl wo kssgey be either [err]- or [err]-coordi nat ggy/Epémiss net al
conpl exes may be in'the free formor fixed on substrates, for exanple on
activated magnesi umchloride, titaniun(l{d) chloride, alumna or silicon
oxi de. These catal ysts may be soluble or insoluble in the polynerization
medi um The catal ysts can be activated by thenselves in the polynerization

furth t t I
ﬁ;dr:J(rjes?rn@?eé‘"%g?%go'ﬂo?ﬁ?%g Hg%g&mr%o&lsgétﬁ% aﬂgé@rh %eleta afE&f oxanes, the
net al s bei npolpheerentionsid updent)sfor example mmmtmefptwanqupmnmno!yme@ Tabl e.
The activat bes/eéﬁlehgvﬂg%&iaﬁd%gﬁlgﬁwcafa Pes thyléhé-Rerl/ié dcitfdopBigingfs, et her,

am ne or si stem; are usually terned

Phillips, sualm%{e'aylem-wnyi@rcaﬁ%ﬁ cozv'wgﬁ'@rtl(ﬁﬁﬁde gne-agrytic acid capAlymers@Rdy| | ocene

or single shifndtingat bb‘hElém(oSﬁQkyleneh?arboMéﬁobtﬁS%oﬂﬁyrﬁéi@aﬁ@hlkﬁﬁéﬁhﬁiéﬂthWed

under 1), for exanple m xtures ypropyl ene with polyi sobutyl ene,
pol ypr opyl eﬁ'@e(/ﬁ"{'\gpiiﬁl foraxappleno R’FF"&%*"‘exarrpl e PP/ HDPE, PP/LDPE) and m xtures:

of different types of polyethylene (for exanple LDPE/ HDPE). 3.

Copol ynmers qf npol ef i ns oef the h, ot h vi nyl
monomor o 141 CONHREa RS RO ) IR i dionln Boatobibog 1ot |

pol yet hyl enée.g.1tadRifiB)s) andimMmemofwlyaMama‘aMstdncﬂ ow density pol yet hyl ene
(LDPE), propylene/but-1 -ene copolyners, propylene/isobutylene copol yners,
et hyl ene/ but-i -ene copol yners, ethyl ene/ hexene copol yners,

et hyl ene/ nebhy| Pelyatyrage palyr(p- m'bvlstyre@phpolmm&msymetopol ymers,
-et hyl ene/ oct ene copol yners, propyl ene/ but adi ene copol yners,

i sobut yl ene/ i soprene copol yners, ethyl ene/al kyl acryl ate copol yners,

et hyl ene/ al Byl Gepdiyreery btstyetapiot-methyistyreneiwithsiirnes prgdrylig devivativesc opol yner s

d thei | ' d
copol yrer s ShemiR sy fendbibaiede, e daiicy tyrehaiiHRaRE Y ° B0 L
Wi t h propyl styeensfutagienpiabyl acndaie,styrensfutadiene/aliy myﬂ)a@waﬁm shepe/maleic WO

97/ 36880 anhydride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of s rene
PCT/ EP97/ 0153 10Nde sty i i acry ghimp g0t sty

et hyl i dene- F8PRYIRYA and angtherpelymep oraxamplen Roly3sViatRe a gliefe PAYBREST Ao her and

Wi ]f h pol ylmer ;@%Wﬁde@i&d@ferﬁdymérpﬁnﬂ(@mbﬁol ymers of styrene such as
pol ypr opyl en ene- propyl ene ¢ e-vinyl acetate
copol yners, %"g%é’ %W‘i‘%"%ﬂf‘ﬁ”’e@&ﬁ"&gfp §"§E‘B¥5ﬁ§9‘é‘f‘¥1 %‘ﬂ\g &5 Ry
acetate cop(stwermvahylédelﬂ?ﬁiymnhaslywrm— acrylic acid copol yners and al ternating
or random pol yal kyl ene/ car bon nonoxi de copol yners and m xtures thereof with

ot her polyners, for exanple pol yam des.
7.  Graft copolymers of styrene or a-methylstyrene, for example styrene on

polybutadiene, styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers,
styrene and acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, actylonitrile and
methyl methacrylate on polybutadiene; styrene and maleic anhydride on polybutadiene;
styrene, acrylonitrile and maleic anhydride or maleimide on polybutadiene; styrene and
maleimide on polybutadiene, styrene and alkyl acrylates or alkyl methacrytates on
polybutadiene, styrene and acrylonitrile on ethylene/propylene/diene terpolymers, styrene
and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile
on acrylate/butadiene copolymers, as well as mixtures thereof with the copolymers
mentioned under 6), for example the copolymer mixtures known as ABS, MBS, ASA or AES

polymers.



4. Hydrocarbon resins (for exanple (err]-Cerr]) including hydrogenated
nodi fi cations thereof (e.g. tackifiers) and m xtures of polyal kyl enes and
starch. 5. Polystyrene poly-(p-nmethylstyrene),

poly-([err]-nmethyl styrene). 6. - Copol yrners of styrene or
[err]-methylwoyrsmes with dienes or acrylic derivatives, fdrt:‘rmramlls:;
styrene/ but adi ene, styrene/acrylonitrile, styrene/al kyI nmet hacryl at e,
styrene/ but adi ene/ al kyl acryl ate, styrengqbutadi ene/al kyl nethacryl ate,
styrene/ mal ei ¢ anhydri de, styrene/acrylonitrile/nmethyl acrylate; m xtures
of high inmpact strength of styrene copol yners and anot her polyner, for
exanpl e a pqgl ya

ter pol yner | cgan d?‘%?éé% gontﬁmﬂélﬁé\ﬁm&% Eﬁegsr @Jr%d?@uﬁm ERGirRi bR Ehidtifdted

st yr ene/ but e brevisated copslymer of lmwmpsmes(wp@ﬁﬂ rubber), chiorinated or :
styrene/ et hﬂuﬁwohum ga%tﬁwrree BSpofmets Wéﬁ\ﬁ’é&tdﬁ)ﬂ'cﬁl&ﬁ(\été@%{d&ﬁ@/ styrene.

7. Gaft copolyners o yrene or [err]-rret yl styrene, for exarrple styrene

on pol ybut amv@hé»mhg@rwmw 8Ad BeRojMAr GsResally PYly@AE qf palogen-containing viny!

pol ybut adi e%m%ﬁﬁr)dsoﬁk Exaniphe mamyvmme ;&ﬂWr@ména RAlofAidd, pbigviny Hudridey Or
met hacryl oni t but adi ene

Iom rile and. methyl
net hacryl at &° H"‘ @Wf)ﬂ‘f% i ﬁsﬁeﬂﬂnéﬁg’%‘?f &FQ‘M@WW&%"
pol ybut adi erohjoridé, yirghehlorideivinyicatetate 6rey|rnymbnanhbn¢el\a|m;chtatde or mal ei m de on
pol ybut adi ene; styrene and nual ei m de on pol ybut adi ene, styrene and al kyl
acrylates or al kyl nethacryl ates on pol ybut adi ene, styrene and
acrylonitrilse orPoEyhieysl dmuéq)ﬁmpwﬁeumbmmmmmm demeatives theseobsuehaad

acryl onitrilg iy I%sz B Bles S pdlm R O hdtE!, BATIhiahESs ardt Y €NE
and acryl oni 1Y '3 5‘t ' a1 RTENT S, a as m Xtures
t her eof wtmmwwmymammmmmmaewta@ fo’r exanpl e the copol yner
m xtures known as ABS, MBS, ASA or AES polyners. WO 97/ 36880

PCT/ EP97/ 01331 8. Hal ogen-cont ai ni ng pol‘{qgners such as pol ychl oroprene,
chl ori nat ed TublsEpolymarssf themenpmarympptinfed updey St wiheahethes or with other

i sobut yl ene- u@ﬁﬂf@é@m&w@b uérxexaﬁ\yia%fy)onnmabmau@aé €<§>o®he‘?§1 labehitvferayat ed

polyethylene nmers o ene an orinate
epi chl or ohy d‘?‘iflﬂa‘ﬁ Sﬂ%/?lyngﬁﬁﬂ aggmitéﬂg\kgxya&lﬁé:&laé? pcgpopym%@pélomtmelwnyl halide

hal ogen- cont aipolymgrs\ir aydylonitriigratioyl thathacoylatesaagibge Rjolywieryy| chl ori de,

pol yvi nyl i dene chl oride, polyvinyl fluoride; polyvinylidene fluoride; as
wel | as copol yners thereof such as vinyl chtoride/vinylidene chloride,

vi nyl chl ori tie/ \Ralymeraiderivad fromunsatuptadadenbols lahd ainihes of g lacyl detivatieas or

acetals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyt butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in point 1.

12. Homopoclymers and copolymers of cyclic ethers such as polyalkylene glycols,
polyethylene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.

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

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



9. Polyners derived from[err],[err]-unsaturated acids and derivatives
thereof such as polyacrylates and pol ynethacryl ates, pol ynmethyl
nmet hacryl ates, pol yacryl am des and pol yacrylonitriles, inpact-nodified with
butyl acryl ate. 10. Copolynmers of the nononers mantloned under 9) with
each ot her wooniégse Ot her unsat urated nononers, for exanpl scr/epe701331
acrylonitrile/butadi ene copolyners, acrylonitrile/al kyl acrylate
copol yners, acrylonitrile/al koxyal kyl ac1r2yl ate copol yners,
acrylonitrile/vinyl halide copolyners or Tacrylonitrilel/alkyl
met hacryl at e/ but adi ene terpol yners. 11. Polymers derived from unsaturated
al cohol s and arni nes of the acyl derivatives or acetals thereof, for
exanpl e pol Wi ﬁ'vuaqt%waﬂeﬂ\ffmfvm hyproxyideimipaied pRlyaiarFAO! vestersade  pol yvi ny!
benzoat e, psdipbutadienesBh eriane hand sivd AliphatRLor kdmhaticpolyisatyayibtep bh it dther, &

as their copolynmers with olefins nmentioned in

polyal Iyl nelanm ne | |
point 1. F%ﬁ%ﬁ%ﬁ'ﬁ/ﬁ%’f'and copol yners of cyclic ethers such as
ponaIkerne glycols pol yet hyl ene oxi de, pol ypropyl ene oxi de or copol yners

ther eof W . DIeliddhingRbahides defved bk Al Ind WellaBRyRALUOXHIRE Y| ore

and those po enes Cont al N conononer hylene
oxi de; pol ytmauwquymc acids\rthe mrasnmrmdwmp@ugruasapmﬁlm@e 4amlyymtees or

MBS.  14. pq wahmd/@%d)mde/qzw 124lf 3@% émyéﬁwﬂfe% LRRERROT wWith

styrene pol ynmers or pol yam des.
PCT/ EP97/ 01Ralyamides starting from m-xylene, diamine and adlplc acld polyamides prepared from

Po: ygr ?t ganﬁ&aﬁﬁMy}[éﬁddlﬁmWahﬂ ?bQMMbltcta%ﬂm Eaaépa&m&baﬁﬁmm ofathsasdrer st and

pol ybut adi enes on e and a ic.or aro 0 anates on

t he ot her, § '9RPY asfuo %CBFW'? wi\f%,gp?(nmetmke @ﬁﬁ“ﬁé@ gﬁhasi@a BPYani des

der ijved f { gpolylnawhenelenaisdptdhmmhewbctmopayldsrsmtir’amforémeliﬂoaed pﬁlmibée(yl i Cc

aci ds or n

ool yar de. oNE PRFGERS M apBEha enSEl of ndicald Rbitfec by oficd BELEReR: o

aromati ¢ powitiapoiyRibers eg.twithpolyetiiene gly¢oé.rmlvpmpvlnnmglymt dr patytetramethyiehe

pol yam des & Seif dsPByamides or copolyamides modified with EPDM or ABS; and polyamides
condensed during processing (RtM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polystherimides, polyesterimides,
polyhydantoins and polybenzimidazoles.

18." Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic
acids or the corresponding lactones, such as polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylolcyciohexane terephthalates and polyhydroxybenzoates,
as well as block poiyether esters derived from hydroxyl-terminated polyethers; and also
polyesters modified with polycarbonates or MBS; and acid-modified polyesters.

19. Polycarbonates and polyester carbonates.
20. Polysulfones, polyether sulfones and polyether ketones.
21. Crosslinked polymers derived from aldehydes on the one hand and phenols, urea or

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



hexanet hyl enedi am ne and i sophthalic and/or terephthalic acid and with or
w t hout an el astonmer as nodifier, for exanple

poly-2, 4, 4-tri net hyl hexamet hyl ene terepht hal am de or pol y-m phenyl ene

I sopht hal am de. Bl ock copol ynmers of the aforenentioned pol yam des with

pol yol ef i ns wad7688m copol yners, iononers or chenically boREEBEPHOIF af t ed

el astoners; or with polyethers, e.g. with pol yethylene glycol,

pol ypropyl ene gl ycol or polytetranethyl efee- gl ycol. As well as pol yam des or
copol yam des nodified with EPDM or ABS; and pol yam des condensed during
processi ng (R M pol yam de systens). 17. Pol yureas, polyim des,

pol yam de- i %S?@é‘ggl\gﬁw_gﬂsﬁfg@? resifdl yesterim des, pol yhydantoi ns and

pol ybenzi m ers derived from di carboxylic acids and
di ol s and/ or from hydroxycarboxylic acids or the corresponding | actones,

such as pol ygt SisCderiRed MM oy tekS6RB MU McLunsaturated
poly-1, 4-di ¥rrgt wﬁﬁﬁ%‘?gﬁg‘%ﬁ?t er eepht hal at elgdi%ﬁd g%%ggﬁrsox benr?g(l)‘z?t%s, as

wel | as bl oBkappRjieafids witvpalrhydicaledhols andyvHiAmPoY NOFOBRIFyAAher s;
and al so pohiss RhiB§én-conthidinEMotificalioROihgaf slosalismabiihBS;, and aci d- nodi fi ed
pol yesters. 19. Pol ycarbonat es and pol yester carbonates. 20.

Pol ysul f ones, polyether sulfones and pol yet her ketones. 21. Crosslinked

pol ynmer s deei.veCroksinratié aeyticdtesinsoderiviad fram substindedoantylgtbs; halexample éramor
mel am ne on _the other hand S WA | dehyde resins,

ur ea/ f or mal SBW(T(?WFLE%% H?{]’gﬂﬁ%ﬁ&{;g%oﬁ %?%s(r?err%c?})(ia Vde resins. WO
97/ 36880

PCT/ EP97/ 01381 él d resins, pl?l ster resins and a%ate resins cross!inkgd with melatming resiné2-
Dryi ng and non-drying al resins. - . Unsaturated polyester resins

derived frohreaspens isoeyanates;isecyaniralesPolyirgoyanates or 8RAM refinsar boxyl i ¢ aci ds
wi th pol yhydric al cohols and vinyl conpounds as crosslinking agents, and

al so hal ogen-cont ai ni ng nodi fications, ther O{iﬁOf I flé bility. 24 .-
Or oss| | nkabi28- aCrapslinked epaey cosns Heriuei ram ArDati yaiesiehptic elaronygle of o
exanpl e fr oriromatic glycidyl compounds, for example products of bisphenol A diglycidyl! ethers,
bisphenol F digiycidyl ethers, which are crosslinked by means of customary hardeners, for
example anhydrides or amines, with or without accelerators.

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified
homologous derivatives thereof, for example cellulose acetates, csllulose propionates and
cellulose butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and
derivatives.

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

The invention therefore also relates to a composition comprising
(A) an organic material which is sensitive to damage by light, oxygen and/or heat, and
(B) as stabilizer, a compound of the formula (1) or (1A).

The invention also relates to a process for stabilizing organic material against'damage by
light, oxygen and/or heat, which comprises adding thereto, as stabilizer, a compound of the



epoxy acryl ates, urethane acrylates or polyester acryl ates. 25. Al kyd
resins, polyester resins and acrylate resins crosslinked with nelam ne
resins, urea resins, isocyanates, isocyanurates, polyisocyanates or epoxy
resins. 26. Crosslinked epoxy resins derived fromaliphatic,

cycl oal i phatwa9r3essber ocyclic or aromatic gl yci dyl conpoungexeesioisyianpl e
products of bisphenol A diglycidyl ethers, bisphenol F diglycidyl ethers,
whi ch are crosslinked by nmeans of custonpyy hardeners, for exanple
anhydrides or amines, with or w thout accel erators. 27. Natural polyners
such as cellul ose, rubber, gelatin and chem cally nodified honol ogous

derivatives f . fAQr I | ul 0s t | |.onat es
and cel | ul o?é'n'géfﬁ P 5{14\8’,angﬁgﬁﬁeu%gﬂ?*nﬁlcgggg%ﬁiﬁ% fgﬁ%‘ﬂggg oﬁbﬁ&' Q%giﬁ"l‘ﬁ ose;
as wel | as eorganiematenidl. deri vati ves. 28. Bl ends of the aforenentioned
pol ymers (pol ybl ends), for exanple PP/EPDM poly- am de/ EPDM or ABS,

PVC/ EVA, PVC/ ABS, PVC/ MBS, PC/ ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, - PVC/ CPE,

PVC/ acr yl at &3 ameypk ohibe slabilizarto be pegd dependsan the praasicimatevigRlo bpatabilized | at e,

POM MBS, PPgad-éife intéfide & ds&ofthé BdbhadthateRdl Sin gBri¥riIDIRG notdlchiRpositdh PPO.
PBT/ PC/ ABS or PBT/ i nvention therefore also relates to a

ET/ PC. The f )
conposi t i onYNSPT g‘?'ﬂao(%&? 13 Rart Bweight,inParticular ipm 040512 18 parts kyweighty danage
by |'ight, osstecialhciiom 0N 166 phrts By'ereight, ofthie Sfabilizdr i(cofriponant®) PEC100haRE by he
formula (1) or (I_A%. T{]&AI nvention also relates to a process for
stabi | i zi ng"BOHH COMRAER A agai nst danmge by |ight, oxygen and/or heat;
whi ch conprises adding thereto, as stabilizer, a conpound of the WO

97/ 36880 - .
PCT/ EP97/ 01 léelstablllzer (component (B)) can also be a mixture of two or more compo_unisAfof_the formul a

(1) or (1A) formula (ber (1. Ingdditien tortbe nauehenmpounds, thecnovelroompasitions cen alsa A) f or
stabi | | zi ngcdihstdB lothelBthilize?s or othekMARELTYF efdmpidEntiokidhies, diter light e used

- depends on the organic material to be stabillzed
stabilizers, metal deactivators, phosphites or phosphonites. Examples of these stabilizers

" are the following:
1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butyiphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(o-methylcyclohexyl)-4,6-dimethyi-
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-
methoxymethylphenol, nonylphenols which are linear or branched in the side chains, for
example, 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1"-methylundec-1'-yl)phenol, 2,4-di-
methyl-6-(1"-methylheptadec-1’-yl)phenol, 2,4-dimethyl-6-(1’-methyltridec-1'-yl)phenol and
mixtures thereof.

1.2. Alkyithiomethylphenols, for example 2,4-dioctyithiomethyl-6-tert-butylphenol, 2,4-dioc-
tylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethyiphenol, 2,6-di-dodecylthiomethyl-
4-nonylphenol.

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



and on the intended use of the stabilized material. In general, the novel
conposition conprises fromO0.01 to 15 parts by weight, in particular from
0.05 to 10 parts by weight, especially fromO0.1 to 5 parts by weight, of
the stabilizer (conponent B) per 100 parts by wei ght of conponent (A).

The st abili ao9f3sessponent (B)) can al so be a mixture of tRETEPIHRIPM
conpounds of the fornmula (1) or (1A). In addition to the novel conpounds,

t he novel conpositions can also conprisejgther stabilizers or other
additives, for exanple antioxidants, further light stabilizers, netal
deactivators, phosphites or phosphonites. Exanples of these stabilizers are

the foll ow h i npl e
e 10| 0% b ASRAESL R o AP BB 5o
2,6-di-tert- Mthypmnﬂiwpqmenol 2,6-di-tert-butyl-4-n- butyI phenol

2,6' di-tert-bu- tyl-4-isobutyl phenol 2, 6- di cycl opent yl - 4- net hyl phenol
2-([err]-methyl cycl ohexyl) -4, 6-di hyI

2, 6: di oct adeb$4 Tocopharels| fshemple?-wcenhem*&racm‘;h pieeerierol, 3-tocopherol and

2,6-di-tert- t hyl phenol , nonyl phenol s which are linear or
branched in @ {eu\‘ésﬁtﬁeeregﬁg?ﬂém or exanpl e, 2, 6-di-nonyl -4-nmet hyl phenol ,
2,4-di met hyl -6- (1" - net hyl undec 1'-yl)phenol, 2,4-di-

r279t4h5| - 6- §11I 1.8} RA BthBRE P bxample 2,2'-thiobis(6- tert—butyl—4-methylphenol)

Ai k;/I It EFE)rr)ét?@l“ qqgi;ﬁgrgcq}‘qtmnlo %%éhlggis(}sQen—gutyl—s-methylpﬁeno ef 4'-tnno[>is&—tert-butyl

2, 4- di oct yl t bimuwatphghelf -4 41thiotisH(3,6 gl estadmyiphehiol)li 4€ -bis(2,6-dimethyl-4-hydroxyphe-

tyl t hi omet hy| '% mg&gyl phenol , 2, 4-dioctyl thionethyl -6-ethyl phenol , -

2, 6-di - dodecg}‘f)[ R0 it hyl - 4-nonyl phenol . 1. 3. Hydroqui nones and al kyl at ed
hydr oqui nones, for exanple 2,6-di-tert-butyl-4-nethoxy- phenol,

2, 5-

e g' -tert- EMM%@%_?&E §1nﬂ|e éﬁrﬁa @%ﬁb&!ﬁ@-t@%h@%ﬁvethytpheml) 2,2
|phenyl e- no I -tert dr oqui'none, .
2,5-di-tert- mﬂylenahlﬂmmrﬁ @@r‘r@heﬂel) @M&neblswmethy -S{Emetyisgdeexy)-

Eg; FP?;{]S éf’ . 2, 2'-meth;§e%eb ds(t_&-{neemyl g Ycl?hexylﬁh%rog 2 2‘5%%thYlenebvsééﬁonyM-me-

bi s- (3, 5-di - ﬂy%{xemﬂ ?lz‘mﬁtWBﬁgﬂpﬁréh‘?ﬁ)buyéﬂhﬁa?'b 2, 3/ -ethyl|3/eneb|s(4 6-di-tert-butyl-
phenol), 2,2"-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(a-methyiben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(a,a-dimethylbenzyl)-4-nonyiphenol}, 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-

- tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-buty!l-5-methyl-2-hydroxybenzyl)-
4-methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5-teit-butyl-
4-hydroxy-2-methyl-phenyl)-3-n-dodecyimercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-
butyl-4"-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadi-
ene, bis[2-(3'-tert-butyl-2-hydroxy-5'-methylbenzyl)-6-tert-butyi-4-methylphenyljterephtha-
(ate, 1,1-bis-(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis-(3,5-di-tert-butyl-4-hydroxyphe-
nyl)propane, 2,2-bis-(5-tert-butyl-4-hydroxy2-methyiphenyl)-4-n-dodecylmercaptobutane,
1,1,5,5-tetra-(S-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

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



1.4. Tocopherols, for exanple [err]-tocopherol, [err]-tocopherol,
[err]-tocopherol, [err]-tocopherol and m xtures thereof (Vitamn E). 1.5.
Hydr oxyl at ed t hi odi phenyl ethers, for exanple

2,2' -thiobis(6-tert-butyl-4-nethyl phenol), 2,2'-thiobis(4-octyl phenol),

4, 4' -t hi obi swéeirsedo- but yl - 3- met hyl phenol ), 4, 4' -t hi obi s( 6-scayEpotmibail -

2- et hyl phenol ), 4, 4'-thiobis-(3,6-di-sec-anyl phenol),

4,4' - bi s(2, 6-di net hyl - 4- hydr oxyphe- nyl)djssul fide. 1. 6.

Al kyl i denebi sphenol s, for exanple

2,2' -met hyl enebi s(6-tert-butyl -4-net hyl phenol), 2,2'-

t hyl bi h | . . .
2 2 et nyl e oaRlalsist iR TR pla socaaryra R SisHagatfor outyk2hy-
, 2" - met hyI ahrotyberizyl)metidnatte, Gl—m;tmdemwze@l-tpn-bmyl 4-hydroxy-5-methylbenzyl)-malonate, di- .
- et hyl %@E&yﬂ-&c%ﬁ@gtlwl 6\}9 By %“elﬂjl%{l-khydroxybenzyl)malonate bisf4-(1,1,3,3-te-

2'

2' - et hyl enebi ert - B

2' - et hyl'i deamah *)eh%nylltZeﬁ-bIS@Mﬁeﬂ-wwwy’roxybenzybmalonate
2' -ethylidenebis(6-tert-butyl-4- |sobutylphenol)

2' nethyleneb]s t,( errJBneth Iben- z
2 g P 1 b L i
4" -
4

) -4- non.%&phenol
- met hy| eh¥] 4ads E}F trign3,Fghierdutyl-4-hydroxy-
net hy- denagpe a(szmﬁmemmaiénebmmﬁuﬂb eruaitén-butyl-4~hydroxybenzyl)-z 3,5,6-tetrame-

S e

|s(3 tert-butyl-5-nethyl-2- hydroxybenzyl)- 4 nmet hyl phenol ,

b | |
by o( 5t el St Gamoflit o exafifb 2RISR SRR 5 kot ane.

ar
, 6-
1
1
hyl ene gl ydroxyahiling)3 ,%S-Lriag(nsrz-emvimemapw«&bmwuampmmwdmmm.mtoem 3,5-

3-t t-
S0 (5 L bdihe, - qtp@ibipR- B LG, ﬁ?ﬁ"ﬁ%ﬂ%@pﬁ“@% Tezing BAe:
t er epht ha- t"?@t%d"t&"ﬂu%‘l’m(@’ypmm)hy QUMF bﬁsﬁp‘ﬂ%ﬂ@'}’b@ﬂé’ﬂy'“‘ hydroxy- -
g bi s- (3, Sodhizyl |§6éyahufaYé 3 b%ﬂé(m{t‘lﬁ]bﬁ -8B hWx?-@aélﬂunethylbenzyl)|socyanurate,
1

—oUT O l—‘l—‘l\)"‘"-h-bl\)l\)l\)l\)l\)l\)l\)

— — — -

bi s-(5-t ro 2rret - dodec

5,5 tet a‘ezt b Eatidy mvaﬁ%%%m%,ﬁ R B Rert oy
N- and S-be Wowmqnppm;mnylb-bexahyml,:Es-mazme. 1,3,5-tris(3, 5-d|cyclohexyl-4-hydroxyban-
3,5,3,5 tezhf%%fé% Q%t -4,4' -di hydroxydi - benzyl ether,
oct adecyl 3) r % di rret hyl benzyl ner capt oacetate, tridecyl -4-hydroxy-
3,5-di-tert-butyl benzyl mer capt oacet at e,

tI‘iS(35di 1 94 Indntivhoshn sow ]
tert-butyl - g Pg%ﬁzé wl 'gfaé M hgdroxybenzylphospho

bi s(3, 5-di - tgﬁ qmmi‘-p 54d|ﬁ%plgxlyzhm nzyighesphenate, dloctadecyl3 5-di-tert-butyl-4-hy-
| S00Ct Y1 -3, Scdiytiohtyiptivepbidnate, LA TSIV 4 MRS 8 nféty benzyiphosphiliate,
PCT/ EP97/ 01 3% calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosghonic agidg

Hydr oxybenzyl at ed mal onates, for exanpl e

di oct adecyl - 1 S e P oy SR pRe o v

di - oct adecyl [
dodecyl rrercafﬁ%@ttﬁ'wu‘ﬂ"%h!ﬁf@xvpberwl)@ﬁrbawe but yl - 4- hydr oxybenzyl ) mal onat e,
bis[4-(1,1,3,3-te-

t ramet hyl butyI )phenyl ]1-2,2-bis(3,5-di-tert-butyl-4- hydroxybenzyl ) mal onat e.
3. Esters of Q-( ,5-d|-tert-butyl 4-hyd[gzygnenyllprog|omc acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
tene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.




1.9. Aromatic hydroxybenzyl conpounds, for exanple 1
,3,5-tris-(3,5-di-tert-butyl -4-hydroxy- benzyl)-2,4,6-trinethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame- thyl benzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol . 1.10. Triazine
Conpounds, fwo9%36880pl e 2, 4- bi s(oct yl mer capt 0) - 6- (3, 5- di - t RGTEPAVEIP3INL- hy -
droxyanilino)-1,3,5-triazine,
2-octyl mer capt o- 4, 6-bi s(3, 5-di-tert-butyls4-hydroxyanilino)-1, 3, 5-
triazine, 2-octylnercapto-4,6-bis(3,5-di-tert-Dbutyl-4-hydroxyphenoxy)-1
3,5-triazine, 2,4,6-
L Y
, 3, 5-t ri s( Aytiks aledholsy IenghlymeﬁmyeIZeﬁanblnebﬂgmdhem;dnpi edagecanelat,B-hexane-
4
3,

t
1
1
i, 2 6-tris( %cg 1dé {;rge[rr}edgxﬁtdr*yiei & 'IWb 0% YOG hbdpehty? giyedi! thidéilelfiene gly-
h

.nﬂ:eacnd vtwth mono- or poly-

5-tris(
ydr oxyphenydop rdcqslnw glVMKaﬁywpoe glysolopentaerythrito], tristhydroxyethyl) isocyanurate,
1,3, 5-tris( 3y R-Likhy %befrrlw - @aiin8@bcandly BhignYAaeardl Srimethihdxanediol,

Benzvlphosphonates for

di et hyl - 2, Sigethylaipropagg. yrwgcmvamwﬁegmbmgz 2.2Joctane.
diethyl -3, 5-di-tert-butyl -4- hydroxybenzylphosphonate

di oct adecyl 3 . h d b

di oct adecyl -

=15. tslers 3 ] D ‘ C ACIO
salt of the ém.ae.t@ylw.&ﬁhaham e'ﬂla'ﬁoﬂ bc&ﬁcsntocliuae&énohmﬁé@m&@nwhmmpnI c

aci d. 1.12. Ac am nophenol s, . for exanp g/ role aura? (i:
4- hydr oxyst e%{p)g a9 ¥f@l 1&:P|§>pawdlol neopentyl glyool thi diethyléne glyco dlethy ene glycol,

(3, 5-di ét gr ttriGthiiphe glyduy,Grentaen/mein) t}nemwlewm)nsocyhnﬂ:&xe. EBN'GJ‘ﬁ(hﬁfroxyethyl)o»
bol yhyar i o gt bikbhddcancy Y iHispbhRaaRol Bt EndiouafistioPRbie K-

oct adecanol , draxydreithyk hipbospbh-2,617-Bioxahicyslof22. 2joctant. hy| ene gl ycol ,

1, 2- propanediol neopentyl glycol, thiodiethylene glycol, diethy- | ene
egcoI trieth Iene gI coI pentaerythrltol trls(hydroxyethylg

i socyanur at el-16y Egte tes hvgiroxyahenyleseticacid il meae--aidolyhydric alco-

3-t hi apent adﬁlﬂ@@é 1W|ﬁ1rméiﬁ£ﬁm|éiﬁm%tﬂol chdd@?éﬂb‘t’ |1°é—he£§n‘39ﬁpq 9-nonaned|\</>\lb

4- hydr oxynet h -t'ri oxabj cycl o
97/ §6880y Xylene gl?co? 1 2-propaned?ol neopentyl gl%ol tl’EIOdlethyane glycol ‘diethylene glycol,

PCT/ EP97/ 013igthylene glycol, pentaerythritol, tns(hydroxyethyl)nsocyanurate N N'-bls(hﬁtﬁoxyethirl)daé

Esters of [e ( yh 24~ &rx-- he Lopic aC| Wi th

mono. or pol kB Elethdcanb > iladBhBior Wi MMNBASet] By BRr e, £y

i -oct anol , odt'omwlréwhos_nfﬁ-mmmmdjdﬂ[z.2.2],oetane3naned| ol, ethylene glycol,

1,2-pro anedlol neopentyl glycol, thiodiethylene gl coI di et hyl ene
prop pentyl gly y gly- y

glycol, tri et h Iene gI coI pent aeryt hr| tol, tri s(hydr oxyet hyl )
| socyanur at e 1] ide P U ‘ ; tidcesgn ¥, N'-bis(3,5-di-tent-

3-t hi apent ad Q0 ‘ ‘ A ert-butyl-4- -
3 £hl apert o ﬁﬁmwﬁxzb%%'@%y&sﬁﬂ%%w gl LA s
henylpropion tnmethylenedlamtde. NN -bls(3 5-di-tert-butyl-4-hydroxyphenylpropionyl)-
hydrazide, N,N'"-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethyljoxamide
(Naugard®XL-1 supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N’-di-isopropyl-p-phenylenediamine, N,N’-di-sec-
butyl-p-phenylenediamine, N,N’-bis(1,4-dimethylpentyl}-p-phenylenediamine, N.N'-bis(1-
ethyl-3-methyipentyl}-p-phenylenediamine, N,N'-bis(1-methylheptyl}-p-phenylenediamine,
N,N’-dicyclohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylensdiamine, N,N'-bis{2-naph-



1.15. Esters of [err]-(3.5-dicycl ohexyl -4-hydroxyphenyl)propionic acid with
nono- or polyhydric al cohols, e.g. with nethanol, ethanol, octanol,

oct adecanol, 1, 6-hexanedi ol, 1,9-nonanediol, ethylene glycol,

1, 2- propanedi ol , neopentyl glycol, thiodiethylene glycol, diethylene

gl ycol , tri awdnyizsssp gl ycol, pentaerythritol, PCT/EPY7/01331
tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)ox- am de,

3-thi aundecanol , 3-thiapentadecanol, tringthyl hexanediol,

trinethylolpropane 4- hy- droxynethyl-l

- phospha- 2, 6, 7-tri oxabi cycl o 2. 2. 2] oct ane, 1.16. Esters of
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pentaerythrit roxyet anura ytlrbx
ami de, 3-t hiNalng @eaﬁswl-p-phw ﬁménmé@ enylam'm.%@'Wlmmmmm-lsopropoxy-

trinmethyl ol Rﬁﬂi&ﬁﬂ@mmﬁ mbheﬁiilq Mghéhﬂr?e N-(4-tert-ocly;lphenyl)— -naphthylamine, N-phe-
- ph ha-2, 6, 7-t bi C oct ane J ¥

[err]-(3. 5 v Z-apehipa) Xgpqt,\b@} S PPAARIING for AXBiPle ok eitest optyidiphenylamine,

N, N - bi s(3, ambutynemtmpbwylmwdmwmnmamy&w&obhmw CERGRNHY. de,

D b R AR, oo i
N, N - bi s[ 2- (tBylp@iremithylpiranoh 2,4’ didminpdipbepylinethank s, apdiamincaiphenyimetiansani de
( Naugar dXL- Iy QUPR- l&%nﬁﬁgw ll, tﬁXIﬁin):dnlB?enhnia%ané,sf Q—rb%t(ﬁ n?e(ihyqph(enylfamqr]\orietggne.

1.19. A t
N, N - di m| 2 B%@By'{n%nm@mmmeam -tolyhbiguanidei;bis{#-{1',3"-dimethylbutyl)phenyljamine,
but yI - p- pheﬁ&ﬂt-@&?ﬂteﬂrﬂ Fﬁenﬁﬁmapﬂhﬁﬁﬂalﬂ EIHmrQ kﬁ%ﬁ&-ydnhm&}’{ At ne:

N.N -b | -
Mot il ot yEMR e BINGh AT b Ry e @&aiﬁﬁ%ﬁd@hwmw@nemwem

N, N' - di phenythoenp- phd diglkglacsti maﬂdlpﬁbdﬂanhhe%( & nibdie-of mono- and dﬁﬂ(ﬁgtéé R36fe-
PCT/ EP97/ 01 F,

t hyl ) - p- pherRPSPReRYIdiphgavianyines, 3, mixture °H“°B?méﬂ&S’|d"ﬂkV&¥8‘Mﬂ"e‘?1’é¥Jﬁ%a?ﬁ’w@m'"es
N (1, 3-di rretﬂ@“ﬂbmryﬁ)&dlmeméﬂyﬂ jpberizothiazina gpheacthiagine, a mixture of mono- und dial-

M “%LL"??‘M b M REARKgReRARRYAGL E AT mo N8 e sesogitone-
NN - di met hy|no mﬁw'e-*d iN-alidphanothiazin, phNHY INhetrdpbenylet 4-diaptieobut-2ranee N, N-bis-

N-al | yl di phepylestietamethylsiesHdoPAhéxarflb | o
\- phenyl - 1- ﬁagmh othyHSRRIORAiearfibRERAAT Bie(2.20,6-tota amethyiiperig v

nyl - 2- napht RPPATAL gf2%E‘t’%ﬁagi%'pdﬁe%'ﬂé%’%«gﬁgvgpg?m@kﬂﬁ'ﬂﬁ4,3/ -4-ol.

p,p' -di-tert-octyl di phenyl am ne, 4-n-butylam nophenol,

4- but yryl arri£Wa%g8|]bbrs4a-n%n%ns9¥I“%gr\ nophenol , 4- dodecanoyl am no-

2.1. 2-(2'-Hydroxyphenyi)benzotriazoles, for example 2-(2-hydroxy-5'-methylphenyl)-benzo-
triazole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5"-tert-butyi-2'-hydroxyphe-
nyl)benzotriazole, 2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di-
tert-butyl-2'-hydroxyphenyl)-5-chioro-benzotriazole, 2-(3-tert-butyl- 2'-hydroxy-5'-methylphe-
nyl)-5-chloro-benzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-
(2-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5"-di-tert-amyl-2"-hydroxyphenyl)benzotri-
azole, 2-(3',5"-bis-(a,a-dimethylbenzyl)-2*-hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2'-hy-
droxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyi-5'-[2-(2-
ethylhexyloxy)-carbonylethyl]-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hy-
droxy-5’~(2-methoxycarbonylethyl)phenyl)-5-chioro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-
5'-(2-methoxycarbonylethyl)phenyl)benzotriazoie, 2-(3-tert-butyl-2'-hydroxy-5'-(2-octyloxy-



| , 4-octadecanoyl am nophenol, bi s(4-nethoxyphenyl)am ne,

|-tert butyl - 4-di me- thyl am nonet hyl phenol

di am nodi phenyl et hane, 4, 4'-di am nodi phenyl et hane,

N ,N -tetranet hyl -4, 4' -di am nodi phenyl net hane,
bis[(2-nnony%phenyl)anino]ethane, 1, 2- bi s(phenyl anmi no)R&X 331
(o-tolyl)biguanide, bis[4-(]", 3" -dinethyl butyl)phenyl]am ne, tert-octyl ated
N- phenyl -1 -napht hyl am ne, a m xture of _.qgno- and di al kyl at ed
tert-butyl/tert- octyidi phenylam nes, a m xture of nono- and di al kyl at ed
nonyl di phenyl am nes, a m xture of nono- and di al kyl at ed

dodecyl di phe ) ) b o
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3',5' - bi s2.8]Eaters of smbs aF Stitgte acilis pas/foheanip)a e tertoutyipieoyie,

3 -tert-b ] i . Py _
oxy- 5 - (2- SHEURS, K selcyes mvsp ﬁ"eVAS?'5°v'g*et%P%'}zgv' sEerenoh s butyoen

2-(3' -tert- bmypuesyclr[og,_t(egzoyl resorcmo 2,4-di-tert-butylphenyl 3 5-d|-tert-butyl-4-hydroxybenzo-
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PCT/ EP97/ 013jiacrylate, methyl a-carbomethoxycinnamate, methyl o-cyano-B-methyl-p-methoxy-cinna-
car bonyl et hyl then yl ) benzotri azol e,

2-(3' -tert-bye b@vttf-gvac\zzﬁewpv'mylhemq'mmmw%lwhytcpmgmethoxy-p-memoxvcm-

hydr oxypheny | ;
2 (3 -dodecyh*@ﬁgﬁﬁa Ny calphmethonf-canovnylz mettyinacing. . (5.

tert-butyl-2'"-hydroxy-5'-(2-isooctyl oxycarbonyl et hyl ) phenyl benzotri azol e,
2,2 -nethyle

R -thio-bis- - .
P4 (1T, 35 B5; Mekel compgunde, for example njckel complexgs of 2,2.thiorbi-{4-1,1.3.3-etrame

transesterif ﬂwl&ptyaphqﬂpﬂ,cﬁy@ agtheJl:1 or 1:2 complex, with or wnthout addltlonal hgands such as

[3'-tert-but xlbuéuamﬁr?e mmafaeswﬁmem? w&y%iohxiy)de’t’h anéFv’rGéX aeig]oas Ch E'fﬁ‘été' azo

|l e with polyethy- ene gl ycol err err err] -

where R = 3' Pickq! salty ghyne lmodoaliy! 8%9t55€£2ﬁ3 m eb@thyl&gtﬁr.-oz Ashygrex tert-

2-[ 2" - hydr ox yutibertdyphodphbait Eid iRl Eorhieies bt Reidximést ey, &@n&«ﬂéfyaﬁﬁbwiphéﬂ yl)

i nyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or
without additional ligands.

2-
2-
2-
2-
2-
2-
2-
2-
(2
2-
2-
2-
dr



phenyl ] benzotri azol e;
2-[2'-hydroxy-3"-(1,1, 3,3-tetranethyl butyl)-5"-([err],[err]-dinmethyl benzyl)
- phenyl ] benzotri azol e. 2.2. 2-Hydroxybenzophenones, for exanple the

4- hydr oxy, 4-nethoxy, 4-octyloxy, 4-decyl- oxy, 4-dodecyl oxy, 4-benzyl oxy,
4,2, 4" -tri Ryslsmmésgoand 2' - hydr oxy-4, 4' -di net hoxy derivati pegmporndsss- ESters
of substituted and unsubstituted benzoic acids, as for exanple
4-tertbutyl - phenyl salicylate, phenyl qﬁicylate octyl phenyl salicyl ate,

di benzoyl resorcinol, bis(4-tert-butyl be zoyl) resorcinol, benzoyl
resorcinol, 2,4-di-tert-butyl phenyl 3,5-di-tert- butyI 4- hydr oxybenzo- ate,

hexadecyl 3 5-di -tel't but yl - 4- hydr oxybenzoat e, octa z o
3,5-di-tert %&Mmé»-—g@az ignexample bist2R b, Sztetearmt Yiedrpivesisy)sabments
?, 5- ]dl -tertbib@b 64e#atdétbyl)49ﬁlpémm)euccma?e bis(1)2/2/8, aipesmrrfeww -gpieRby)sebay |
err]-cyano

ferr]- czano :{ bi%(%% yl +y—%kglte mrﬁﬁﬁtrgil-ééuﬁ@yﬁﬁgﬁ? bis(1,2,2,6,6-pentamethyl-4-pi--
[err]-car bomﬂdyl)x!;mltwrﬂéﬁdﬂtﬂ'ﬁ-butvt-hyydroxybenzylmalonate. the condensate of 1-{2-hydroxy-

% g; ; } gz:zg wagl? ;2’ %H%Ye*rgaﬁ%wyxyﬂpﬁﬁg% ?ﬁ& gucc?'hé ¥J:|d linear or cyclic conden-

[ err] - car bofgtes Npbngétzngﬁ-}@[amethyaﬁ-nmgnmexamethylenedlamme and 4-tert-octylami-
N-([err]- Cah@-@@él@lﬂéﬁ’lh[,:?ﬁftﬂlaz%@ﬂ%ﬂ ﬂh'@-t‘e?ramplﬂ bipdRdy)RRrilotriadetate; Idk:GHE!

ds, f
SO O eS: ol p A ety pRericH a2, S A ARe e asAtsYiRte, 3 041 2cathanesliyl-bis-or
t1 2 ;:ﬁrrpl Fx(a mmheﬁémmhy?mgiaml B}, wmh?,}uqu,eé&eﬁm&hmp@n&mé V4-§tB8a R Rxy-
rie ahnol a Cl O Ol am n ni c
il botvr drt nEere BaReBYBRBHGAY bl 2 A8 R ey 2 a2 bydrony e
met gyl or kedHyﬂ-beMbsnzylmﬁalmdhg;dlﬂrl}ngtyléy.h9Mtetrméthylbln,gltﬁmwﬁdmaamm &
ni cke e-

Cindeeyl ket odions i FEERRY-2250 SXhbmvipibrioflsebsrdl, BB PeBh e 8Pt o) o
with or wt ﬂu[mpegwspm lmqaggnag:hc condensates\gHNGY /L85 (25206, 6-tetramethyl-4-piperi-

PCT/ EP97/ Olaﬁfhexamethyienedlamme and 4-morpho||no-2 6-dichloro-1,3,5-triazine, the 8ohdensaté.ofo-
Sterically hlcg ered am nes, npl e

bi s(2, 2, 6, 62t {or%ﬁ.ngﬁ-nZlbWI%mp@y@ 9@ggtggaqtgylplpendyl) -1,3,5-triazine and 1,2-bis(3-
bis(2, 2,6, Gam&fopwadnmb)edlhawepmé icoiydensate of 2.akI6r0-4 6-d|-(4-n-butylammo -1,2,2,6,6-pen-

OS2 2 Bl Y RS L oSt Jsfhgne, B-acetyl-3-dode-
,2,2,6, 6- pe nyleYrﬁas Bytétramgtivyl-13cB-iridzespiro[4.5]decane-2,4-dione, 3-dodecyi-1-(2,2,6, s-tetrame-

2 ?St hyar ox Ik pfleil ot B8 ddne) 2REceV P £ 82 ik peniim e Ry EP BRIt

aci d, |ineagingr2 Wem# @ rpiskERgf 4-@:@@@1&% and 4-stearyloxy-2,2,6 G-tetramethylplpendlne.

N, N -bis(2, 3, c@n@bﬁsﬁﬁcﬁ\a&s&m bf lQ'l\prf&?i b @? %H%@fﬁﬁw%bmhmmmamme

4-tert- octylam- no- 2, 6-di chloro-1

tris(2,2,6, 8% éﬁV%lﬂ'ﬁxM'?ml'w-%ﬁ-ﬂ@Mowi ?ﬁrtmne@@ cPRdassation product of 4idsbis(3-ami-
(2 2, 6, 6- t enbprapyiainoybtiRinE hE @, 8-trikhidro31,45RHAAREad WoIl @&ﬂbﬁ%mkrﬁlaez 6,6-te-

b b ay . SVARRE oS o 1 B SEBh L BB e s

2,2, 6, 6-t et dacysuvginpnideN:+(dj2,2:6,6-pentamethyl-4-piperidyl)-n-dodecylsuccinimid, 2-undecyl-
bis(1,2,2, 67?/,&3-@&:%@(-‘1PAxB%.é-G#éEQ-‘«t-%xQ-‘sBH&[X,'s]a%c&?e, gyrga&ox prddltsxét 0t7,7,9,9-
tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-oxospiro [4,5]decane und epichlorohydrin,
1,1-bis(1,2,2,6,6-pentamethyi-4-piperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bis-
formyl-N,N"-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine, diester of 4-methoxy-
methylene-malonic acid with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-
3-oxy-4-(2,2,6,6-tetramethyl-4-piperidyl)]siloxane, reaction product of maleic acid anhydride-
o-olefin-copolymer with 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-

aminopiperidine.



di -tert-butyl benzyl)mal onate, 3-n-octyl-7,7,9,9-tetranet hyl -
,3,8-triazaspiro[4.5]decan-2,4- dione, bis(1

-octyl oxy-2, 2, 6, 6-tetranet hyl pi peri dyl)sebacate, bis(1

-octyl oxy-2,2,6,6-tetrane- thylpiperidyl)succinate, |linear or cyclic
condensat es wbokbyd#Bo bi s- (2, 2, 6, 6-t et r anet hyl - 4- pi peri - PCT/EP97/01331

dyl ) hexanet hyl enedi am ne and 4- nor pholino-2,6-dichloro-1 ,3,5-triazine, the
condensat e of 2-chl oro-4, 6-bis(4-n-butyl agino-2, 2,6, 6-tetranethyl pi peridy

)-1,3,5-triazine and 1 ,2-bis(3- am nopropyl am no) et hane, the condensate of
2-chl oro-4, 6-di - (4-n-butyl am no-1, 2, 2, 6, 6- pen- tanethyl piperidyl)-1
,3,5-triazine and 1 , 2-bis-(3-am nopropyl am no) et hane, 8-acetyl -3-dode-
cyI 7,7,9, 9- tetranethyl 1,3,8-triazaspiro[ 4. 5] decane- 2, 4-di one,

3- dodecyl! - 1 g;z,_Qﬁr,nags &rmmpietwumwmxmanm% PR dietioxypxaniide; 2.8 -digstyloxy-
3-dodecyl - %ﬂ‘dl% dlg Qarfidel 2! tbwecgro 9%’-H|Ci¥h~bﬂtb&£rﬁﬁde; 2@&%—% &hﬁbﬂﬂﬁ- a

m xture of 4 exa cy OXY- an 4- st OXY- 6-t et ramet 034 RlLper! di ne,
a condensat i tide. PN hig(8- dmaethylamlnopropyl)oxamnde 2-ethoxy-5-terl-butyl -2'-gthoxanilide and its

N, N - bi s( 2, 2o With fzaém&)@éd -ethylPs, rediitsheb)tbanmias | iiubssesd oaaad s metitbxy-disub-
4-cycl ohexyl am n ion product of 1

, 2- bi s(3-am sﬂ%ﬁwadaﬁF?é)wM%ﬁu@ °aﬁ6‘S E’eﬁ"’&'&ﬁ’@m"&d&xﬁm@% triazine as
wel | as 4- but yl am no- 2, 2, 6, 6-te- tramethyl pi peridine (CAS Reg. No.

136504- 96- 6 . Y | i d,
| [N-(l 2,26, 6}‘—'@\@%“ TSR %'r?‘-"a%ég'gfelésj%@:"s@ @FMWRMWW
7 7,0, 01 of r Afa-tinting, Dieshyaiaydashiophany) S bisl2d Sinethylpheny el 3,6-zinenz-

product of 7 27 L%Ih?dtgkﬁ% h Oﬂﬁgr&‘nsé £dieHEehYE-1 3;s0fdziRe &2, AR (ARG AMb! O

[ 4, 5] decane urd epi
1, 1- bi s( 1, 2, PYieXyp: M%Mﬁmmﬂm@#wﬂ Apttisanea? KR ydroxyA-oc PR it ) et

hene N, N - b &methylfhenyf))d 3,5~ tnazme 2-(2 hydroxy-4-dode loxyphenyl)-4 6-b|s(2 4-dimethylphe-
formyl-N, N -bi s

di ester of . 4"M'é1 ﬁc&ﬁf‘az'l'?ﬁt% mt’ﬁf{iﬁ WHP%"E& '&b’ﬂrﬁ g&%-dlxle&%ﬂenym {.8.5-tri-
1, 2, 2, 6, 6- perkingE-i2yHydfoxpycie ok pa-butioxe-propokybiianihy Grbisipidimethyl)-1,3,5-tri-

3oxy4(2266 ].sil e ] t
mal oo aci d SRS AR g iRl S lond gy Renyi A6 bists Bindah 55-
2,2, 6, 6- t et r dnieiriey 2-[4-{dndecyipiyiidddcgione-2dwdbxyrapaiy 52-bydronyphenyl-46-bis(2,4-di-
am nopi per '1g 'finyipheny)-1 ,:a.él\ﬁa‘%é&‘i.éiim.‘}droxy—4—(2-h;_fdlroxy-s-oiode<=yl<=xy-p_r_op%xidp_henyll—%,fi-7 |
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2,2' -dioctyl Qﬁé&me5252-h9dro ?ﬁ?ﬁéﬂylb-u%ﬂilphenym 3, 5-tnazme 2 4, 6-tns[2-hydroxr4—

i i b oo S o L
2- et hoxy- 5- t ayl)-6nepyl-123, s-ertahmmd-myﬂeoxgacw(z-stmmmn%xwz-lhvdroxypropyloxy]phe-

o- ot noxy- i S &Bista bR POEEErtetie APl S pRtaprSihonyyo-anv
p- et hoxy- di sUtietine el cof WQH6/2848 ¢ ssuch a8 2§4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-
2- (2- Hyd

2. 6111 o 2 oKk PhenyA bl FHieRionar 1 FREBRG, 2.2 nyarowy-t octlowyphen)-4.6-
2- (2 hydr oxy- Qﬁ(ﬁ’éh?ﬁly i/@vﬁ)ma’-ﬂ"'@— bi s( 2, 4- di net hyl phenyl )-1,3,5-triazine,

2- (2, 4-di hydroxyphenyl) -4, 6-bi s(2, 4-di net hyl phenyl)-1, 3, 5- tr|a2|ne
2, 4-bi s(2- hy

y| oxyphenyl )_-%_%W B}pm 54 Nj-diphenyloxamide |-salicylal-N'-salicyloyl hydrazine,
(2- hydr oxy- &Nomkesmywhw&z)nénm Bbists,5 GAenJmeM nmwbaermpa)pﬁmw hydkane,

p

2-

ﬁyl()z r11ygr gx%/r:.’? lf:ﬂgﬁ %)é%pil S-tﬁlazzale bls(benzyg gene)oxaPF(tiln)}grgzu?e oxanilide, isophthaloyl
2- (2- hydr oxy -dihyldrazitiacsebaryyb bisplyenyihydrazite, 8K -diacdiyriaipbytldinyarayibid,-N,NSbibshlicy-
a
2-
1,

i ehydr oxy- %)?’?'3119'3?’&%}(’% hb'l‘ljtti/?(s%g'cy'%‘p)&%%(%'oﬂxeﬂwdfazf% bi s(2, 4-di net hyl ) -

2-
in
[2

3,5-tri -

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecy! phos-



zi ne, -
2- hydr oxy- 4- (2- hydr oxy- 3- oct yl oxy- propyl oxy) phenyl ] - 4, 6-bi s(2, 4-di net hyl
, 3,5- triazine,

4- (dodecyl oxy/ tridecyl oxy- 2- hydr oxypr opoxy) - 2- hydr oxy- phenyl ] - 4, 6- bi s(2,
i - met hywoywnawms) - 1, 3, 5-tri azine, PCT/EP97/01331

2- hydr oxy- 4- ( 2- hydroxy 3-dodecyl oxy- propoxy) phenyl ] -4, 6-

(2, 4-di net hyl phenyl )-1, 3, 5-tri azi ne, .99

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

2- hydr oxy- 4- met hoxyphenyl ) - 4, 6 di phenyl -1 , 3, 5-tri azi ne,

S A Sl 1L BRRR bhedo adf

2- hydr ox pertagrgth(itdl aiphgdphﬁeﬂsbﬁS(2.4@h@;e)btﬂﬂylphhmb; ypnta@ytheito) Hiphesphite, bis(2,6-

b
y4) b|45 ?4 'pﬁ{.%}r} é’ny“f‘g%k'Bn&W) Bet te ggtﬁw’gf Jgﬁﬁéé}ﬁpe%gé%czgﬁwntael%nntol di-
2-[4-( dodecph@pwet. blst%ﬂl-?sn;bum-wwp)pnylmmpwmuol diphosphite, bis(2,4,6-tris(tert-

Do B oo e oo,
3. Metal deddrhepyh 6045‘13 emyl@)@eﬁm@phpwe. Gr-eﬁm@ d8-tetra-tert-butyl-12H-di-

N-sal i cyl al ) L )
NNS ab: g{BaSbéﬁiz_ﬁ? gjr 1 Q?@H*aph&gﬂtﬁéhn&ﬂu&tobi 4 blm(taﬁé t&mﬂyi 12- rhmwaawﬁm,g]

ro en ro on
3 sal | oyl oy db-HgHaPhSsERaci BBV& 0 PSP PHBRUPBIOY PR e cbip @e-o-
oxani |l i de, ummhylkminemwlpdeﬁy»@tm plﬁbsphmlzemayhutdﬂb[&[ﬂmyé(bmds SZIetie-tert-butyl-

N N - bi o( sal rEgPRgMEer-BUORRERN it 4 5 e RN Jonaht e O

phosphoni t eyl)pHosphitexanpl e tri phenyl phosphite, diphenyl aIkyI phosphi t es,
- phenyl dial kyl phosphites, tris(nonyl phenyl) phosphite, trilauryl
phosphite, trioctadecy l:P oS- WO 97/ 36880

PCT/ EP97/ 01 Especially preferred are the following phosphites: - 22 - phite,
di stearyl pentaerythrltol di phosphite, trls(2 4 di-tert-butylphenyl)

phosphite, dllsodglf pent aerythritol p%g

DS o, - - e R Abr SR IRRT Rieabte (gploe o8 Pismagian His(aanyipbory) phos-
d|-tert but whit¢}- Met hyl phenyl ) - pentaerythritol di phosphite,

di i sodecyl oxypentaerythritol di- phosphite,
bis(2,4-di-tert-butyl-6-nethyl phenyl)pentaerythritol diphosphite,
bis(2,4,6-tris(tert- butyIphenyl)pentanrythritol di phosphite, trjstearyl
sorbitol triphothdkée t -8i6H% 2, 4- di ﬁg ou- | pleeitly,) 4, 4' - Bi phenyl ene
di phosphonite, 6-iso0 -2,4,8,10-tfe gst- tyl - 12H- di -

benz[ d, g] -1, 3, 2-di oxa ~-'; xpcin, 6-flupro-2,4, ; ra-tert - butlyl -

2- met hyl - di benz[ d 25 i oxaphosphoci n,

bi s(2, 4- di - t )t - BHAST=G rret iyl pﬁenyl ) frethyl phoskhi té’ BrsfRChdTN  (B)
tert-butyl -6-nethyl phes t hyl phosphite,
2,2",2"-nitrilo[trieth 1s(3,3,55 t@h
1, 1' - bi phenyl -2, 2" - di ¥ o%pitityle] , C(CHy),
2- et hyl hexyl (3, ICHP,E' -tetra-tert-butyk~1, 1' - bi phenyl - 22 -di- s
yl ) phosphite. Especially preferred are the foll ow ng phosphltes:
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Tris(2,4-di-tert-butyl phenyl) phosphite (Irgafos[err]l 68, C ba-GCeigy),

tris(nonyl phenyl) phos- phite, [err] WD 97/ 36880

PCT/ EP97/ 01331 -23 - [err]
5. Hydroxyl am nes, for exanple, N, Ndibenzyl hydroxyl am ne,

N, N- di et hyl hwwowwasssoani ne, NN-di octyl hydr oxyl am ne, PCT/EP97/01331

N, N-di | auryl hydr oxyl am ne, N, N-ditetradecyl hydroxyl am ne, NN
di hexadecyl hydr oxyl am ne, N, N-di oct adecyHd3ydr oxyl am ne,
N- hexadecyl - N- oct adecyl hy- dr oxyl am ne,

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

from hydrogenated tall ow am_ne. o o
l4 \
(CH,,C 0—P, X P—o0 C(CHy),
o] o (D)
C(CH,), (CH,),C
C(CH,), (CHy),C,
lo 0\
C Oo—P P—0 CH
& ‘O:>Co' *®
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M on,
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5. Hydroxylamines, for example, N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine,
N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-dioctadecyihydroxylamine, N-hexadecyl-N-octadecylhy-
droxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived
from hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl—a|pha—phenyl—nitroné, N-ethyl-alpha-methyi-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadebyl-nitrone, N-hexadecyl-
alpha-heptadecyi-nitrone, N-ocatadecyl-alpha-pentadecyl—nitrone, N-heptadecyl-alpha-hep-
tadecyi-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialkylhy-
droxylamine derived from hydrogenated tallow amine.

7. Thiosyneraists, for example, dilauryl thiodipropionate or disteary! thiodipropionate.



6. Nitrones, for exanple, N-benzyl-al pha-phenyl-nitrone,

N- et hyl - al pha-net hyl -nitrone, N-oc- tyl-al pha-heptyl-nitrone,

N- | auryl - al pha-undecyl -nitrone, N-tetradecyl -al pha-tridcyl-nitrone, N
hexadecyl - al pha- pent adecyl - ni trone, N-octadecyl -al pha-hept adecyl -nitrone,
N- hexadecy!| wo9megse hept adecyl - ni trone, PCT/EP97/01331

N- ocat adecyl - al pha- pent adecyl - ni trone, N- heptadecyl -al pha-hep-

t adecyl -nitrone, N octadecyl -al pha- hexaq%gyl -nitrone, nitrone derived from
N, N- di al kyl hy- droxyl am ne derived from hydrogenated tall ow am ne. 7.

Thi osynergi sts, for exanple, dilauryl thiodipropionate or distearyl

}32:'1-;) (é:agrﬁ)g igsngérgkide scavengers\,{\%r%;ér%glsese%ters of B-thiodipropionic acid, for exaipple the Iguryl,
Per oxi de scawangahyristyl of tridseyrpbers; vivédptaenkitiddzold draith £1hO PAIOSTi ZZmasapto- f Or -

exanpl e the | aur) st ear yl ristyl or trjdecyl, esters . ,

ner capt obenff"ﬂ?ﬂ@%‘?'ﬁ' [ (if%l%&cag%ma?%]dtogq%?% Qﬁl’@ée' RERtapNLE) ttrakisBr o
di but yl di t higegevylrasigdpto)prdpiosdtédecyl disul fide, pentaerythritol _
tetrakis([err]- dodecyl mercapt o) propi onat e. 9. Pol yam de stabilisers, for
exanpl e, copper salts in conbination with iodides and/or phos- phorus
conpounds aigdPglpdrhide stabitisers lf@rexampleg esppeesalts il Comiiastion with-ictidesiahi/Septsos- T Or
exanpl e, mel am ' r | i cyandi am de, triallyl cyanurate,
urea deri Vapﬁ%g?oﬂgﬁn\gé’%ﬁiéﬁéﬁ gi’l%‘lg@re]ﬁ?ngghg%és, pol yam des, pol yurethanes,
al - kali metal salts and alkaline earth nmetal salts of higher fatty acids

for exanpl e 1pabgdidih-sthisiierd, fdrexarpiBCmakafit ,B&yviﬁ%g’?ﬁﬁ&dﬁg] ?ﬂ%ﬁ&%ﬁe. triallyl
magnesi um stearate, sodi umri Cl no e_ate _an ) 0- :[a SIum pa ate, an?l nony
pyr ocat echolC¥amuraie, urea defxativees hydrazine desivatives; amings. Rolyamidgsapplviirethanesy al-

exanpl e, i nqapARiafsfHiLanl AKGRE Sunhiindsl safid SiHgheRItF hciBX fof 8Ranfié Baidigm stdagtni UM
di oxi de or matgnem um oxi de,'ﬁ)hosg ates, carbonateS or sulfates of, pre-
Megagsim gehenate.

ferably, al K&Fj%% gagele magneRiim gteataty, godum fisingleatsand po-
pol ycar boxy ltassiuercpaksitate,chntiinenyspyrdcatdchelatedr zink pgrocdtethdiate. but yl benzoi ¢ aci d,
adi pi c acid, diphenylacetic acid, sodium succinate or sodi um benzoate;

pol ynmeri c conpounds such as ionic copolyners (iononers). 12. Fillers and
r ei nf or ci ng JdgNucleatingragentsafop lesamplel otganizasubstaates suihl asdtakcem, mglad oxides

fibres, gl aggcus ManiuAcREadd o’ﬁé e%iggl(&@&rdégnoéghﬁfés, mﬁé#%ssﬁlas%?lﬁ of 'ped!

oxi des and hydr oxi des, car - K, Ite, wood Tl our ours or
fibers of otfff@blynalkalingleaph mateisisoraanie compoundssuchiag mono- or polycarboxylic acids

and the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium
succinate or sodium benzoate; polymeric compounds such as ionic copolymers (ionomers).

12, Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres,
glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fi-
bers.

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

14. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;
U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;

DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe-



13. O her additives, for exanple, plasticisers, lubricants, emulsifiers,

pi gnents, rheology additives, catalysts, flowcontrol agents, optical

bri ghteners, flaneproofing agents, antistatic agents and bl owi ng agents.

14. Benzof uranones and indolinones, for exanple those disclosed in U S

4,325, 863; WWwesmasd38, 244; U.S. 5,175,312; U.S. 5,216, 052;PQIERINBINS2, 643;

DE- A- 431661 1; DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or

3-[4-(2-acet oxyet hoxy)- phenyl]-5, 7-di - t-e5t-- but yl - benzof ur an- 2- one,

5,7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phe- WO 97/ 36880

PCT/ EP97/ 01331 - 25 -

gy{g] bgnZFfSU; b&ftzg f -2-one, 33’-bls[5 7-di-tert- butyl—3:[(?]-[ droxyethoxy]phenyl)benzofuran-z- 3
S I -tert- 0 enz ura one

5. 7- i - Lor | - T--1p: betvxfhiw%w@%mhfﬁﬁf?faﬁwan%jrféné?X-aww diitfiphe’

3- (4- acet oxynyBy57-di-tem-bhiyl-tsneofuran-2-oe, B-(3i5-dimethybarpivhloplexyphboyips) 7 di-tenehu- .

3-(3, 5-di nethyl - 4-ni val ovl h - r one,
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met hyl pheny| metbylphahyl)E-ditdrtibytyi-deozofarn2eme?2 - one. The type and anount of

the further stabilizers added is determ ned by the type of substrate to be
stabilized and on its intended use; frequently, fromO0.1 to 5% by weight,

based on t heThsdygmend aroupoldhefrtherstabilizarseadded s determined iy theltynstof Suipstrater
can with par&) b@%wl‘zadxmrﬁ&anﬁﬁd&mbwaﬁem ﬁm@pﬂﬁwéugmwdsaseb on the

conponent ( IS a s etic organic polyner especially a hernDpIastlc
pol yrer, W‘?B%'@B‘!ﬂﬁdngé g?%r exanpl e paints, or a photographic

mat eri al . Exanpl es of suitable thernoplastic polynmers are polyolefins and
polymers-co |S|nﬂ’ﬂelteroato |nthe4Tgann chai n Preferenc i s, al SQ gi ven

to conposit Do TER=BSY Bﬁ‘i"c‘('%’) ol ?’H'E!B‘r“&é? F°c!“'f?c§| Oiip whic

conpri si ng nedmpmgent, (Apis agynthelivcirganicpdiyrery espedigliya thermoplastio poyewer.ca bindey gen,
th I t

(% 15 a pol Eofisings f inle pbflis"bAFbnchigfoch AR 1B pldd of Hie” 0P OnE"

I ncor porat | owemmasmeolmganrecp efing ard pqlmeremmsergu hﬁtetaoatms ioyirg maini ¢

organi ¢ and, cHah. PAstéreRcH |§'élsobl?b8ﬁ Pdnipbitions1 WHIER comp&ifht m.sceﬁhémwaew by
addi ti on of the novel ”'ﬁlgy | - substituted triazine conpound and any

further addi PPWBY BIPPLisieg exyggn, andier, syiphur, especially nitrogen or oxygen, in the

main chain.

Also of interest are compositions in which component (A) is a polyolefin, for example
polyethylene or polypropylene.

incorporation into the organic polymers, for example into the synthetic organic and, in
particutar, thermoplastic polymers, can be carried out by addition of the novel triphenyl-
substituted triazine compound and any further additives by the methods conventional in the
arl. The incorporation can expediently be made before or during shaping, for example by
mixing the pulverulent components or by adding the stabilizer to the melt or solution of the
‘polymer, or.by applying the dissolved or dispersed compounds to the polymer, with or
without subsequent evaporation of the solvent. Elastomers can also be stabilized as latices.
Anocther way of incorporating the novel mixtures into polymers comprises adding them
before or during polymerization of the corresponding monomers or before crosslinking.

The novel compounds can also be added to the plastics to be stabilized in the form of a
master batch which comprises these compounds, for example, in a concentration of from
2.5 10 25 % by weight.



art. The incorporation can expediently be nmade before or during shaping,
for exanple by m xing the pul verul ent conponents or by adding the
stabilizer to the nmelt or solution of the polymer, or by applying the

di ssol ved or dispersed conpounds to the polymer, with or w thout subsequent
evapor at i on veb9i3sgsosol vent. El astoners can al so be stabil ipgagkpafioibsit | ces.
Anot her way of incorporating the novel mxtures into polyners conprises
addi ng them before or during pol ynerizati,gn of the correspondi ng nononers
or before crosslinking. The novel conpounds can al so be added to the
plastics to be stabilized in the formof a nmaster batch which conprises

t hese conpounds, for exanple, in a concentration of from2.5 to 25 % by
wei ght . WD 97/ 36880

PCT/ EP97/ 0138¢ novel compounds can expediently be incorporated by the following meth@ds: - = The
novel conmpounds_ gag, nghgpalg e%i lf&cé?é}?lﬁlre%Eq éyorgn\%lsoﬂldo&me@ met hods:

- as an enul sion or sper5|on ( f

pol ymers) = a3 dey npjx gusingmiing Mgdclﬁomlr@mpnmmnommr mbgerednent s or

pol ymer mi xt ur espy direct addiiondb frRProcedsihg btﬁlﬂprﬁéht tfgﬁeﬁﬁﬁ%eé&h&ws qﬂg;ng(rent (for
exanpl e extruders, |nternal m xers, - as a solution or

mel t . The st aBWers, &%) pol ymer conpositi ons obt ained in this way can be
converted into shapsslutinidredes, for exanple fibres, filns, tapes, sheets,
sandw ch boards, containers, pipes and other profiles, by conventi onal

met hods, for exanple hot pressing, spinning, extrusion or injection

moul di ng.  Thietabilizedhahomericompesitions obthifietiiirthis way caf lbe cofverted infteshapéd Of t he

pol ymer co [ [ t t oduct i.on of
Chapoa ar (1 criee: RUERRR A f4) ok, B, UER, daplhicf bodr iy BBRELDBR i, [ <
case, a novathepatoymrbymnwmmalmemi foyexampis bt pressing, spighing.ostresion of novel
stabilizer, fjedtiof¥dRing: 5 - 15 % by weight,.is applied in a thin film(10

- 100 [err]r’r) to a shaped article made froma pol ymer containing little or
no stabilizer of the fornula (1) or (1A). Application may be made at the

safe tine asrhblwe:emlibmhérefofﬁ add’tl%nblw&elaﬁdsrtélmetuse of the polyBF&InfhoBitiorr &B6idingS| ON-
However, Q%yicat | o ready-f ornmed base structure,

for exanpl e %Vrﬁ" °5Wemdrﬁ'°%°"fnqlarﬁh8?e'{ﬂmﬂ%atl ng wWith a solution. The

outer | ayer or layers of the finished article have the function of a W

r ialyta(rar ot of eﬁjsbe% RufiRlsr dybemsd 3&5 FinBlest, Hinid'chs la%owl%n]yHV &r Co ngp%smor;r he out er
havung a relatively high content of novel stabilizer, for example, 5 - 15 % by weight, is
applied in a thin film (10 - 100 um) to a shaped article made from a polymer containing little

_ or no stabilizer of the formula (1) or (1A). Application may be made at the same time as the

shaping of the base structure, for example by coextrusion. However, application can also be
made to the ready-formed base structure, for example by lamination with a film or by
coating with a solution. The outer layer or layers of the finished article have the function of a
UV filter, which protects the interior of the article from UV light. The outer layer preferably

contains 5 - 15 % by weight, in particular 5 - 10 % by weight, of at least one compound of
the formula (1) or (1A).

The polymers stabilized in this way are notable for high weathering resistance, especially
for high resistance to UV light. This enables them to retain their mechanical properties and
their colour and gloss for a long time even when used outside.

Likewise of particular interest is the use of the novel compounds of the formula (1) or (1A) as
stabilizers for coatings, for example for paints. The invention therefore also relates to those
compositions whose component (A) is a film-forming binder for coatings.



~contains 5 - 15 %by weight, in particular 5 - 10 % by weight, of at |east
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out si de. Li kewi se of particular interest is the use of the novel
conpounds of the formula (1) or (1A) as-sfabilizers for coatings, for
exanpl e for paints. The invention therefore also relates to those
conposi ti ons whose conponent (A) is a filmform ng binder for coatings.
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t he novel stabilizer (conponent (B)) in the outer |ayer can be relatively
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case of met dindeg Mubstrates, including multilayer systens on netallic

substrat es. The bi nder (component (A)) can in principle be any binder
which is cus i,n i ndustry, .for exanple those described in Ul nmnn's
siblfberia g ad

onar | !
Encycl opedi aTH UseIqs heyoy RaJings; RopaIRANIEK by e addijopal adyantagedhal o
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The binder (component (A)) can in principle be any binder which is customary in industry,
for example those described in Ulimann’s Encyciopedia of Industrial Chemistry, 5th Edition,
Vol. A18, pp. 368-426, VCH, Weinheim 1991. In general, it is a film-forming binder based
on a thermoplastic or thermosetting resin, predominantly on a thermosetting resin.
Examples thereof are alkyd, acrylic, polyester, phenolic, melamine, epoxy and polyurethane
resins and mixtures thereof.

Component (A) can be a cold-curable or hot-curable binder; the addition of a curing catalyst
may be advantageous. Suitable catalysts which accelerate curing of the binder are

described, for example, in Ulimann's Encyclopedia of industriai Chemistry, Vol. A18, p.469,
VCH Verlagsgesellschaft, Weinheim 1991.

Preference is given to coating compositions in which component (A) is a binder comprising
a functional acrylate resin and a crosslinking agent.

Examples of coating compositions containing specific binders are:

1. paints based on cold- or hot-crosslinkable alkyd, acrylate, polyester, epoxy or melamine
resins or mixtures of such resins, if desired with addition of a curing catalyst;



Conmponent (A) can be a col d-curable or hot-curable binder, the addition of
a curing catalyst may be advantageous. Suitable catal ysts which accelerate
curing of the binder are described, for exanple, in Ul mann's Encycl opedi a
of Industrial Chemistry, Vol. A8, p.469, VCH Verl agsgesellschaft, Wi nhei m
1991. Pr efvas exmegsoi S gi ven to coating conpositions in whipghepeimissient (A
I's a binder conprising a functional acrylate resin and a crosslinking
agent . Exanpl es of coating conpositiongagontaining specific binders are:
1. paints based on cold- or hot-crosslinkable alkyd, acrylate, polyester,
epoxy or nelam ne resins or mxtures of such resins, if desired with
?fé% 'I[EIDSg / 8f1 §%B%Pnggné}ﬂbglb|¥r§{hhne paints basé&n%fd?bgﬁgcgntaining acry_lat%é)o!yesteﬁor
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debl ocked dyréradeoripbhért polfuretiafie PANIRAASEY o Bllphatictr Ardhfatie dkdMahebased on
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bh&ne? or polyu d

cont ai ni ng QEP]YuLet ",‘"ﬁiﬂ"g Nqraxy! group GPRiipiRg acpiats, palyester os paly@themonent

pol yur et haneesp@i nt s based on aliphatic or aromatic urethaneacryl ates or
' trr;i n_the urethane

pol yur et haneacryl ates_havjng.free amno gro W /
structure ag'dm "fog}%"H%'t}rngP%éhaS? pB'SRP@Pﬁ'g?“ %@? OraQmaliccessary with curing
cat al yst; 6 urethanesmylpies onpolyiaethaneabeytatas hawing freé winlnetgroupsedthianibe al i phati ¢ or

| L= SfotR Liaulo S YAMRL i or B S OEHANF hckedry w0 COMPONEN!
pai nts based on Eﬁg{gket" m nes and an unsaturated acryfa e resin or a
pol yacet oac EHRNGELA »n or a methacryl am dogl ycol ate nethyl ester; 8.

t wo- conponeig} m%oﬂgﬁn&ﬂ%Sﬂts%s&%vb%iﬂkeﬁﬁfneﬁﬂﬁd"ﬂlpﬁ%&iaP&nﬂﬂic RQbyahafe! at es
and pol yepoxi des; 9. tm-poggﬁnen_t pali nts based on acryl ate resins

cont ai ni ng AORYRAMHIAIRS QY POYISecY2AReS N a pol yhydr oxy or pol yami no conponent ;
10. two- conpomerdompandtit paintstadedon (polyyeBintes and & (MoatiraBd N EHIn@e6sifbta
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resins, or & twelcomiponent paintsrhased on carbgxyh @t amino-containing polyacrylates and
: polyepoxides; -

8. two-component paints based on acrylate resins containing anhydride groups and on a
polyhydroxy or polyamino component;
10. two-component paints based on acrylate-containing anhydrides and polyepoxides;
11. two-component paints based on {poly)oxazolines and acrylate resins containing
anhydride groups, or unsaturated acrylate resins, or aliphatic or aromatic isocyanates,
isocyanurates or polyisocyanates;
12. two-component paints based on unsaturated polyacrylates and polymalonates;
13. thermoplastic polyacrylate paints based on thermoplastic acrylate resins or externally
crosslinking acrylate resins in combination with etherified melamine resins;

14, paint systems based on siloxane-modified or flucrine-modified acrylate resins.

In addition to corhponents (A) and (B), the coating composition according to the invention
preferably comprises as component (C) a light stabilizer of the sterically hindered amine
type, the 2-(2-hydroxyphenyl)-1,3,5-triazine and/or 2-hydroxyphenyl-2H-benzotriazole type,
for example as mentioned in the above list in sections 2.1, 2.6 and 2.8. Further examples
for light stabilizers of the 2-(2-hydroxyphenyl)-1,3,5-triazine type advantageously to be
added can be found e.g. in the publications US-A-4619956, EP-A-434608, US-A-5198498,



| socyanur ates or polyisocyanates; 12. two-conponent paints based on
unsat ur ated pol yacryl ates and pol ynal onates; 13. thernoplastic polyacrylate
pai nts based on thernoplastic acrylate resins or externally crosslinking
acrylate resins in conbination with etherified nelam ne resins; 14. paint
syst ens bas&vio ##86880] oxane- nodi fied or fluorine-nodified a®CHERIHIIMS| ns.

In addition to conponents (A) and (B), the coating conposition according to
the invention preferably conprises as cogponent (C) a light stabilizer of
the sterically hindered am ne type, the 2-(2-hydroxyphenyl)-1,3,5-triazine
and/ or 2-hydroxyphenyl - 2H benzotri azol e type, for exanple as nentioned in

the above | iuflstzagel ysssiolso. DednBodboRywoEM idamn, IxATRRsy, acal | O
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US- A 53228633’%&@/9(5’%%3114%5'"%"3\8 ‘5298067, WO 94/ 1 8278, EP-A-704437, GB-A-
2297091, WO 96128431. O special techni cal interest is the addition of the

2-(2- hydro - J:

5. §1y dr oiyphzﬁr@%}ﬁ%& %g%lrznggﬁpég éo ?ﬁs g@%f&ﬁar in enest 53 add sterically hindered |
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the abovenent i oned F under 2. I nventi on re a o felates to
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as conponent (C) a light stabilizer of the sterically hindered am ne type.

Thi t abi | r.ef erabl tetraal k eridine derivative
colntS a;Snl nlg :31 S sé%@lzg'b'ﬁgreé“r'ﬁ?l% %@2‘?%&3136%'8*’3" T%‘yﬁ'ﬁa ve °I°"t!"""'"9r‘i“\ﬁlﬁ%/é’ﬁl’\cls is
hydr ogen or gwaipotithe fesypexi al | y hydr ogen.

G-CH, b
—N

G-CHY “cH,

in which G is hydrogen or methyl, especially hydrogen.

Component (C) is preferably usec_i in an amount of 0.05 - 5 parts by weight per 100 parts by
weight of the solid binder.

Examples of tetraalkylpiperidine derivatives which can be used as component (C) are given
in EP-A-356 677, pages 3 - 17, sections a) to f). These sections of this EP-A are regarded
as part of the present description. It is particular expedient to employ the following
tetraalkylpiperidine derivatives:

bis(2,2.6,6-tetramethylpipérid-4-y|) succinate,
bis(2,2,6,6-tetramethylpiperid-4-yl) sebacate,
' bis{1,2,2,6,6-pentamethytpiperid-4-yl) sebacate,
di(1,2,2,6,6-pentamethylpiperid-4-yl) butyl-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate,
bis(1-octyloxy-2,2,6,6-tetramethyipiperid-4-yl) sebacate,



Component (C) is preferably used in an anount of 0.05 - 5 parts by wei ght
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Apart from components (A), (B) and, if used, (C), the coating composition can also comprise
further components, examples being solvents, pigments, dyes, plasticizers, stabilizers,



Apart from conponents (A), (B) and, if used, (C), the coating conposition
can al so conprise further conponents, exanples being solvents, pignments,
dyes, plasticizers, stabilizers, WO 97/ 36880
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| ndustrial Chemstry, 5th Edition, Vol. _4b8, pp. 429-471, VCH, Winheim
1991. Possi bl e drying catal ysts or curing catalysis are, for exanple,
organonetal | i ¢ conpounds, ami nes, am no-containing resins and/or
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Am no- cont aigy, ' ' | i L t.
he naERhéMatel & Mil diidl GAGARY SdriesPorRitRY llngliagtrerg.?g#ﬁﬁes?rﬁgﬂlai/e%.

Exanpl es thereof are am no-containing acrylate cop curing
catal yst used can al so be a phosphine, for exanple triphenyl phosphi ne.
Examples of metal chelates are the aluminium, titanium or zirconium chelates of -

acetylacetone, ethyl acetylacetate, salicylaldehyde, salicylaldoxime, o- _
hydroxyacetophenone or ethyl trifluoroacetylacetate, and the alkoxides of these metals.

Examples of organotin compounds are dibutyitin oxide. dibutyltin dilaurate or dibutyltin
dioctoate.

Examples of amines are, in particular, tertiary amines, for example tributylamine,
triethanolamine, N-methyldiethanolamine, N-dimethylethanolamine, N-ethylmorpholine,
N-methylmorpholine or diazabicyclooctane (triethylenediamine) and salts thereof. Further
examples are quaternary ammonium salts, for example trimethylbenzylammonium chioride.

Amino-containing resins are simuitaneously binder and curing catalyst. Examples thereof -
are amino-containing acrylate copolymers.

The curing catalyst used can also be a phosphine, for example triphenyiphosphine.

The novel coating compositions can also be radiation-curable coating compositions. In this
case, the binder essentially comprises monomeric or oligomeric compounds containing
ethylenically unsaturated bonds, which after application are cured by actinic radiation, i.e.
converted into a crosslinked, high molecular weight form. Where the system is UV-curing, it



The novel coating conpositions can al so be radi ati on-curabl e coating
conpositions. In this case, the binder essentially conprises nononeric or
ol i goneri c conpounds containing ethylenically unsaturated bonds, which
after application are cured by actinic radiation, i.e. converted into a
cr ossl i nkedworsizgéssorol ecul ar wei ght form Wiere the syst enPFHERNOBSY i ng, it
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generally contains a photoinitiator as well. Corresponding systens are
described in the abovenentioned publication Ul mann's Encycl opedi a of

I ndustri al grgﬁég%@tc@{tainétatbhgﬁﬁiﬂa%’asmh.- ChveBporRtgasystémd aftbdeschied in the

radi ation-c coating conpositions, the novel stabilizers .al so be
enpl oyed wi tah@menmaea@agkqaw Yimannes, Encyieredia %M“é'ﬂgé#ﬂeﬁ’ééw' 5'E%H@°E'oat i ng
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substrates, for exarrgll e to netal, %‘Qd’ 'pl ast'b{ "?5{6 ceramc materials. They
are pr ef er al5py2ige e emgloyedwihout ths adiilon ofifteriga 3" red AMIARRi 1 es. If the
topcoat conprises two |ayers, of which the |ower layer is pignented and the
upper layer 1S nqt npi nted, th vel . ' bt e used for
- either the JIBBé’?aqS'P°P%gg?'t6‘{%glgcéoar§/‘igg%otﬁ %"%?%h?ﬁ"ﬁ%%@?‘%ﬁﬁ%?@?ﬁram y for
t he upper | @yestates, fGhexampleto reetal woed, plastinoericetaonicmateriald.cThep pre prefetablvt he
substrates. Ried B1obiwh RS Hnikfihd O kbtonidblied YAHIPloBeddY odifbifsBs Béb 1até QY1 N0,
pouring, dipprng of electrophoresis; see also Ulnmann''s Encyclopedi a of
| ndustrial ¥ightae loyer Byer ispipmpeiad andthe uppey layenis nobpigmented, theypayehenating on

the binder sy&ip8&liontdaf beRRbdA b Sittfar theAfpBrérink Biver 1IREFof RFBEh MydisChb@l DY
heati ng. The coati ngs ar&ﬁgref erably cured at 50 -" 150[err]C, and in the

case of powdEete@BIoriRRURRREIAYER i gher tenperat ures. The coatings
obtai ned in accordance with the invention have excell ent resistance to the

damagi ffect f |l h : ' ' ld be - .
made of t he BdRvoanir8spgPris bafl B BBl o PRsbiGled oy HEC BB L 5 g
t hus obt ai nerdethéds; foexamplebypbiushing, spraying, pautieg) dippington electfaphoresisssgeralsoat es
to a coat '-n%llrﬁé?mﬂgnfzy'{égf eia of It &‘@ﬁﬁesgvp, %ﬁﬁdﬁ&%@oﬁ%@{ﬂﬂ. tiffg-stﬁﬂa' nst the .

damagi ng effects o t, oxygen an y a content conmpound- of
the formula (1) or (1A) according to the invention. The paint is preferably

a Depending on the binder system, the coatings can be cured at room temperature or by
heating. The coatings are preferably cured at 50 - 150°C, and in the case of powder

coatings even at higher temperatures.

The coatings obtained in accordance with the invention have excellent resistance to the
damaging effects of light, oxygen and heat; particular mention should be made of the good
light stability and weathering resistance of the coatings thus obtained, for example paints.

The invention therefore also relates to a coating, in particular a paint, which has been
stabilized against the damaging effects of light, oxygen and heat by a content of the

. compound of the formula (I) or (1A) according to the invention. The paint is preferably a
topcoat tor automobiles. The invention furthermore relates to a process for stabilizing a
coating based on organic polymers against damage by light, oxygen and/or heat, which
comprises mixing with the coating composition a mixture comprising a compound of the

-formula (1) or (1A); and to the use of mixtures comprising a compound of the formula (l) or
(1A) in coating compositions as stabilizers against damage by light, oxygen and/or heat.



topcoat for autonobiles. The Invention furthernore relates to a process for
stabilizing a coating based on organi c pol yners agai nst damage by |ight,
oxygen and/or heat, which conprises mixing wth the:coating conposition a
m xture conprising a conpound of the fornula (1) or (1A); and to the use of

m Xtures comu9rBesag a conmpound of the formula (1) or ( lprriBomeadii ng
conpositions as stabilizers against danage by |light, oxygen and/or heat.
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coating conpositions can conprise an organi c solvent or solvent mxture in

whi ch the Difdehodns o3AbHRds ol ofifiel A AENINeh 1 TofaR ifdigN S¢ De an
aqueous solutron o I Spersion. Ve e can Al 86oBe A Xt ur e of

or gani ¢ - sol whish thenbingertissolublth dhe geatinggompesitian can othenwige beam hi gh- sol i ds
pai nt or ca ol ofi . h@@%gag{ %)%]t Lall . Powder
coatings ar e%flp?oﬁggggérﬁp?re{&?ﬁg@égﬁ%g%n e E|“n +Rn%}1ﬂeg,?%€'§}%l opedi a of
| ndustri al CR¥ARtapd wates: Thegatinggogpogitigmay b a high-soligspaind geean kepat i ng
ma\tAgr i al W?)éoﬁébrlﬁﬂrebq&g. a% péwde? bm%ﬂb niateHRYIRGwdel uéagiv.gé VSR Enipie, Of t he
powder prefera | -, e .pigments can be i norganic, organic or
netal lic pi d*@ﬁ%?“&ﬁéﬁ@%““éﬂ'ﬁﬂ%egﬁ?gﬁfﬁuﬁmﬁ'r@eﬂ?%eﬁagﬂy AdBntain no
pih gnent s and:agésmam.liﬁeﬁovﬂdeeadsdtiagtmafterial.inhﬁllbéiﬁa\ibrtﬁé&Inhfwﬂi s the ugeI of
the coating oSl 1] ; or. appl.i cations in the autonobile
I ndustry, es"%em'aﬁ:?‘l'"ﬁ)/‘Q@"%g'ﬁﬁaﬁ’g‘g?’g‘?&%{ﬂ”ﬂﬁﬁﬁﬁﬁ%ﬁ%&- topcoat of the paint
finish. Its use for underlying coats, however, is also possible.
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(1) or (1A) in photographic [ s as s I zer agal ns e by

| i ght, espedPaPPSitions praferblyicontainine nigmants anstare Heqddass eearread rel ates to a
phot ographic material conprising a conpound of the formula (1) or (1A).

The conpounds accor%i ng to the invention can be used for photosensitive
material s of-kgMsepreigeed isdhe use gl ineroating-compositien-asaapegat dormpplicatinsn thgaper |
?-O: our roeramimqba@inuus@}, especialypasa 'bigmnﬁﬂ':oﬂwipligmémzd:tab%oawﬂ:tmlbaim'ﬂ%hj ¥ﬁ
ilm col our [ r.reversal filmand other materials. ey
are pref erad}sgggg&é3¥§?JH¥ng$og§%o%8{,?sp %‘%%°§8'ﬁ"§r tive colour material which
conprises a reversal substrate or which forns positives. Furthernore, the

novel  CoMpOUsigrdns istifsc Ghvan 18 Bk J¥eldf tRInTE! coMpBRRYT M Brmuio AF 6F @A)
photographic materials as stabilizer against damage by light, especially by UV light. The
invention therefore also relates to a photographic material comprising a compound of the
formula (1) or (1A).

The compounds according to the invention can be used for photosensitive materials of all
kinds. For example, they can be employed for colour paper, colour reversal paper, direct-
positive colour material, colour negative film, colour positive film, colour reversal fitm and
other materials. They are preferably used, inter alia, for photosensitive colour material which
comprises a reversal substrate or which forms positives;

Furthermore, the novel compounds can be combined with. other UV absorbers, especially
those which are dispersible in aqueous gelatin, for example with hydroxyphenylbenzo-
triazoles (cf. for example US-A-4,853,471, US-A-4,973,702, US-A-4,921,966 and
US-A-4,973,701), benzophenones, oxanilides, cyanoacrylates, salicylates, acrylonitriles or
thiazolines. In this context it is advantageous to employ these further, oil-dissolved UV

absorbers in the photographic material in layers other than those comprising the novel UV
absorbers.
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hydr oxyphenyl benzo- triazoles (cf. for exanple US-A-4, 853,471,
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particular, it is possible successfully to stabilize photographic materials
simlar to those described in US-A-4,518, 686. The i nvention therefore

additionally relates to a photogr iC eri.al comprising, .on rt, a
Bl e~ senei t 10 Bamu bsposule PLEaESTaN P olse Ao ERbR et 0l PR
emul si on | ayRecribedin US-AdeS1g688, a protective layer, with a |layer conprising
a WV absorber being arranged above the uppernost silver-halide emnulsion

| ayer, wherein the UV absorber is a conpound of the fornula (1) or (1A).
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aqueous gel atampound,ef the PARWAR NG 6Pt he formula (1) or (1A) nust be present
at least in one layer. The novel nmaterial preferably has gelatin
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.. Furthermore, it may be advantageous for all-or some of the said layers which can comprise
a UV absorber to have a UV absorber mixture and/or a further UV absorber which is
dispersible in aqueous gelatin, but a compound of the formula (1) or (1A) must be present
at least in one layer.

The novel material preferably has gelatin interlayers between the silver-halide emulsion
layers.

Preference is given to photographic materials in which the silver halide in the blue-sensitive,
green-sensitive and/or red-sensitive layer is silver chioride bromide comprising at ieast
90 mol% of silver chloride.

The compounds of the formula (1) or (1A) which are used in accordance with the invention
can be incorporated; alone or together with the colour coupler-and, if used, further
additives, into the colour photographic material by dissolving the compounds beforehand in
high-boiling organic solvents. It is preferred to use solvents which boil at higher than 160°C.
Typical examples of such solvents are the esters of phthalic acid, phosphoric acid, citric
acid, benzoic acid or of fatty acids, and also alkylamides and phenols.
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pol yester fiphre I ona ogse nodifjed w aci d. ese pol yester
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fi bres may be obtalne y CcO terephthalic acid with 1
, 4- bi s(hydr oxymnet hyl ) - cycl ohexane. Al so of interest are fibres from

copol yners oOfs feRii& it t%r%l to%q%eia?aﬁg&%lib%yr-cor%gﬁ s%%%ﬁ%? L\%ﬁ\ﬁgﬁi@ col .

Conventional polyester tibres i I'l'e Tnaustr arly
t hose conpr i BatAtAls areab Ratiewlardntatast Examples bfRolyesterfibresare, e.g., cellulose ester

fibres such as cellulose-21/2-acetate fibres and -triacetate fibres, especially linear polyester
fibres, optionally those modified with acid. These polyester fibres may be obtained by
condensation of terephthalic acid with 1,4-bis(hydroxymethyl)-cyclohexane. Also of interest
are fibres from copolymers of terephthalic- and isophthalic acid and ethylene glycol.
Conventional polyester fibres in the textile industry are particularly those comprising
terephthalic acid and ethylene glycol.

f

The textile material to be treated may also be a mixed fabric of polyester fibres and other
fibres, e.g., polyacrylonitrile/polyester-, polyamide/polyester-, polyester/cotton-,
polyester/viscose- or polyester/wool mixed fibres, which may be discontinuously or

continuously dyed or printed in conventional manner.,
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textile material can be used in various -8@rns, for exanple as piece goods
such as knitted goods or fabrics, or as yarns, e.g. on cheeses or warp
beans. Al so very suitable for use in the process of the present invention
are textile fabrics which are used in the outerwear garnent sector and

treated aceolige Bapi ba B FEEt Faids Wia or Phriifas i Sooht BRREL, ||

under the oumﬁtevl@aodsgarfatmms,ocaaym'es.m@toa@he@seagawmbeﬂme- damagi ng effects
of UV- radiation. This protective effect is known as UV-cutting and is
mani fested in that the textile fibre material treated with a conmpound of
formul a (1) Asoyennyuitahls fer use imihg ipracass of the eresent invention ramem'%fabmw@@t i on
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materials tregt nove onpoun t he [ U
per neabl e t o ?J@F?'h%'glprogﬁcwﬁ'ﬁ °°§E{LE‘P‘H? ﬁ%pi(’bﬁ’fn'{)'? aﬁﬂg Tﬁ'\"&%&? %Itgét '8?“ ction
factor of t efiire materialireatedenitbra compoind offpimadlan@dior (14) hwmm‘gnﬂmnmam 04515
or in J. Soc 7 arried out
ana: ogously %%&Qﬁroteg%cébg%%lﬁhﬁ@? r?t%g %&a%#ﬁ'ﬁ) [ !s addgd in an

anount of 0.01 to 5 % by weight, preferably 0 1to 3 %by weight and, in
particul ar, hOpPPiskaribd s the auoaéﬂt &ithe doRDF QVQQdiﬁthﬁ mrmainagas srb@cfeu bre

bR R EW E Al €T fipP Ratsoct perits 48 s 0
fornmed by grexentigwhibie ussapafibesmaleriale andisre Grih)erﬁls t(eiat%)i with awibiveircompsiridg an
appropri at € d tﬁg ?orn%utg%)%g mt) are%enjaeglne tcfj"..l\(l~I racf’\augh ’Th% determination of the uitraviotet
protection factor of textile fibre materials is explained, for example, in WO 94/04515 or in J. .
Soc. Cosmet. Chem. 40, 127-133 (1989) and can be carried out analogously thereto.

The compound of formula (1) or (1A) is added in an amount of 0.01 to 5 % by weight,
preferably 0.1 to 3 % by weight and, in particular, from 0.25 to 2 % by weight, based on the
weight of the fibre material.

The compounds of formula (1) or (1A) are only sparingly soluble in water and are therefore
applied in dispersed form. The dispersions are formed by grinding the compounds of
formula (1) or (1A) in water, using an appropriate dispersing agent, with.the aid, e.g., of
quartz spheres and a high-speed stirrer, until the particle size required for applicational

_ conditions has been attained.

Examples of dispersing agents for the compounds of formula (1) or (1A) inciude, e.g.:

- acid esters or their salts of alkylene oxide adducts, such as acid esters or their salts of a
polyadduct of 4 to 40 mol ethylene oxide on 1 mol of a phenol, or phosphoric acid esters of
the adducts of 6 to 30 mol ethylene oxide on 1 mol of 4-nonylphenol, on 1 mol of
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in particular textile material” dy ersion |ch are only’
slightly sofSHfanic acidsygchas cq'l'f?@aﬂm@@d&ﬁ'é of ﬂ'g?hé#tb?réummmnd ifermealdehydee
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cl asses suc e ac on ant hr aguj non rine-, nethine-,
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conti nuous or di scon
formaldehyde.

" The textile material to be stabilised is preferably dyed textile material, in particular textile
material dyed with dispersion dyes which are only slightly soluble in water. These dyes are
therefore present in the dye liquor predominately as a fine dispersion. They may be of
various dyes classes such as the acridone-, azo-, anthraquinone-, coumarine-, methine-,
perinone-, naphthoquinoneimine-, quinophthalone-, styryl- or nitro-dye classes. Mixtures of
dispersion dyes can also be used according to the present invention.

‘The dyeings are conducted from aqueous baths using a continuous or discontinuous
process. For discontinuous processes (exhaustion processes), the liquor ratio can be
selected from within a wide range, e.g. 1:1 to 1:100, preferably 1:6 to 1:50. The dyeing
temperature is at least 50°C. and is generally not higher than 140°C. Preferably the dyeing
temperature is in the range of from 80 to 135°C.



process. For discontinuous processes (exhaustion processes), the |iquor
rati o can be selected fromwithin a wide range, e.g. 1:1 to 1:100,
preferably 1:6 to 1:50. The dyeing tenperature is at |east 50[err]C and is
generally not higher than 1 40[err]C. Preferably the dyeing tenperature is
in the rangav®$73%880m 80 to 135[err]C. WD 97/ 36880 PCT/EPI7/01331
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conti nuous processes, the dye baths, whir8h-can contain further auxiliaries
as well as the dyes, are applied to the piece goods, for exanple by
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hi gh t enper &btoatimioes provessesthe dye baths, whih cpo tordain further auxtigriesras welllasul ose
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si mul t aneou W e 3 I t he dyestuff
in the dyebz?? ﬁf]\mfhgd%’%p?yi%@ tloﬂgg?'%lﬁfé%(%?ﬂé\%@sﬁadp %ré%ﬁr.@gfi) or (1A) can

al so be effected, however, subsequently on the finished dyeing by neans of

t her mof i Xi NGGenGlosh-272-atctheliBred 2d Freferdbly G)68Tat fenipefanfies ofgoB-¢econds to S .

mnutes. A pretreatment wth the conpounds of fornula (1) or (1A) is also
possi bl e, whereby the textile material is sinmultaneously surface-fixed.

The fl_y-e i q.uﬂgé.c&a;sbuawef-ﬁm{@m of (Y B@radaéﬂihjirin\é%g[-@yéﬁ@a%ﬁiidéﬁ@i. ﬂ@tytmay
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adj ust ment  qfed ges mb%m@h&g, &4. dt180 t/230°@  dVet's Hétiod!dr 80 BEEOH 1% ikiias. A
preferably between 4 and 5. ) . .
pretreatment with the compounds of formula (1) or (1A) is aiso possible, whereby the textile

material is simultaneously sutface-fixed.

The dye liquors can also contain further additives such as dyeing auxiliaries, dispersing
agents, carriers, wool protection- and wetting agents, as well as de-foamers.

Moreover, the dye baths can contain mineral acids such as sulfuric acid or phosphoric acid,
or expediently organic acids such as aliphatic carboxylic acids, e.g. formic acid, acetic acid,
oxalic acid or citric acid and/or-salts such as ammonium acetate, ammonium sulfate or
sodium acetate. The acids are used particularly for the adjustment of the pH-value of the
dye bath used, the pH-value lying preferably between 4 and 5.

Preferably, the fibre material is placed initially for 5 minutes at 40 to 80°C. in the bath which
contains the dye, the stabiliser compounds of formula (1) or (1A) and optionally further
additives, and which is adjusted to a pH-value of 4.5 to 5.5, the temperature is increased to



Preferably, the fibre material is placed initially for 5 mnutes at 40 to
80[err]C. in the bath which contains the dye, the stabiliser conpounds of
formula (1) or (1A) and optionally further additives, and which is adjusted

to a pHvalue of 4.5 to 5.5, the tenperature is increased to WO
97/ 36880 WO 97/36880 PCI/EP97/01331
PCT/ EP97/ 01331 -40 - 125 to

130C. over 10 to 20 mnutes, and is furtt#r-treated at this tenperature for
15 to 90 mnutes, preferably for 30 m nutes. The finishing of the dyeings
Is effected by cooling the dye liquor to 50 to 80[err]C., by rinsing the
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ondltlons The dyeings are then rinsed
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conventi onal Wi S aébdcf
washed out TW"@‘;‘%Q’JB ﬁ%%%gr}; We&B% "Rﬂ?%d? guc{??(gféﬁrtoconpbu%@u'%f
formula (1) e dyaings W'FWQ'ﬁfeaﬂd(ﬂPﬂmﬂ'v PYIE'P@"'@&]U&QG‘@"&‘P@!)@PBWQ; irsalkaline ni xed
with the priflioh RSt SductidGoriitions. THE dhéifis sie HRAVRALEY Syath ard dhish If Ve 7

preferably 0.1 to 5% of the corresponding stabiliser npounds formul a
(1) or (1A),d¥psamussd '?'HEB fRliulose cepPoneat. mqupﬁﬁgreﬁ'a%ffeated wmév'imsum ali t he
dyestuff whi §h-varae aflglech28) inl tohviritioRalinighnBR Hien 110 W afbxidiRthgdRehtiapd Col our
shade,; gener g li a‘,éeun s of 0.01 to 15, preferably 0.02 to 10 wei ght %
based on t he'tal {"’PF erial used, suffice. In addition to the dyestuffs
and the aqueous dispersions of the stabiliser conpounds of fornula (1) or

(1 A), the pgj }né Pﬂgﬁéﬁfﬁﬁp@%@n IEQ{' @J?ﬁ;lo‘(m& @rh\'&aa(‘iwl-(?@a@'tﬁe fo
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car boxynet hyl cel | ul ose. rlntlng astes can so contalh acid donors
such as butyfBioaEANhased °%l5'8|"(ﬁ'ﬁ"ﬁ9'd BRaMingRB}Bhat e, stabilisers, -
sequesterlng agents, enulsifiers, water-insoluble solvents, oxidising
agents or ratln e r ef erye abi.ljser re .
f or nal dehye ?)8?’8?’? ﬁgg‘sﬁtéﬂﬂ" WE %!?rth BY"ing 83%9 38*"15\"5 on the desired
colour shade; generally, amounts of 0.01 to 15, preferably 0.02 to 10 weight %, based on
the textile material used, suffice.

In addition to the dyestuffs and the aqueous dispersions of the stabiliser compounds of
formula (1) or (1A), the printing pastes also conveniently contain acid-stable thickeners,
preferably those of natural origin such as carob bean flour derivatives, especially sodium
alginate, either used alone or mixed with modified cellulose, especially with preferably 20to
25 weight % of carboxymaethyicellulose. The printing pastes can also contain acid donors
such as butyrolactone or sodium hydrogen phosphate, stabilisers, sequestering agents,
emulsifiers, water-insoluble solvents, oxidising agents or deaerating agents.

‘Preferred stabilisers are formaldehye-liberating agents, such as.paraformaldehyde or
trioxan, espec‘ially' aqueous solutions containing 30 40-weight % of formaldshyde;
sequestering agents are e.g. sodium nitrilotriacetate, sodium ethylenediaminotetraacetate,
especially sodium polymetaphosphate, in particular sodium hexametaphosphate; .
emulsifiers are preferably adducts of an alkylene oxide and a fatty alcohol, especially an
adduct of oleyl alcohol and ethylene oxide; water-insoluble solvents are preferably high-

- boiling, saturated hydrocabons, especially paraffins having a boiling range of 160 to 210°C.
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surface scr ewmpagol ﬂne|sngaoeac¢nvamgntly usihgtpgintirtgtaaghines of conventional fcotmtructiont er i al
may be drie
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treatment is generally conducted using superheated steam under pressure.
Dependi ng on the tenperature, the fixation may need from 20 seconds to 10
m nutes, prefarig W{'T‘R"Q dhefitie mategal may heidrieg 3t femperatures. yp losiR0C0  preferably at
convent i onal soweni@erc.by rinsing with water, followed by an opti onal

addi tional cleaning in alkaline nedium under reductive conditi ons, e.g.
using sodiumdithionite. In the |atter case, the print dyeings are again
ri nsed,. de- V\measubdewedt fkatiardof the fitiie matedal is asdailljoeiﬁact&cﬂwaa at teatinedtrad
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damagi ng effec gen and heat .
st abi | i sat i ofHperheated steam under pressure Dependmg on the temperature the fixation may need

trom 20 seconds to 10 minutes, preferably 4 to 8 minutes.

The prints are finished in conventional manner by rinsing with water, followed by an optional
additional cleaning in alkaline medium under reductive conditions, e.g. using sodium
dithionite. In the latter case, the print dyeings are again rinsed, de-watered and dried.

The textile fibres treated with the stabiliser compounds of formuta (1) or (1A) have good
resistance to the damaging effects of light, oxygen and heat. In-particular, the stabilisation
process according to the present invention enables to-provision-of polyester:dyeings and
- prints which exhibit high lightfastness and high resistance to sublimation. No specific pre- or
- after-treatment of the fibre material is necessary with the stabilisation process according to
the present invention.

The UV absorbers according to the invention are suitable, furthermore, as photoprotective
agents in cosmetic preparations.
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pol yester dyeings and prints which exhibit high |ightfastness and high
resi stance to sublimation. No specific pre- or after-treatnment of the fibre
material is necessary with the stabilisation process according to the
present invenséwsssso The UV absorbers according to the i nyepipeeihist;e
suitable, furthernore, as photoprotective agents in cosnetic preparations.
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I nvention additionally relates, therefore, to a cosnetic preparation
conprising at |east one conpound of the fornmula (1) or (1 A and
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exanpl e by s i L a&% owever,
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exanple by wet-grinding in water using a suitable grinding aid and with the
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and in the presence of one or more oil- or water-soluble UV absorber of the formula (1) or

(1A) may be conducted using known methods for the preparation of sun protection

emulsions.

The cosmetic preparation according to the invention can be formulated as a water-in-oil or
oil-in-water emulsion, as an oil-in-oil alcohol lotion, as a vesicular dispersion of an ionic or
nonionic amphiphilic lipid, as a gel, solid stick or as an aerosol formulation.

As a water-in-oil or oil-in-water emulsion, the cosmetically acceptable auxiliary preferably
contains from 5 to 50 % of an oily phase, from 5 to 20 % of an emulsifier and from 30 to

90 % water. The oil phase mentioned can comprise any oil which is suitable for cosmetic
formulations, for example one or more hydrocarbon oils, a wax, a natural oil, a silicone oil, a
fatty acid ester or a fatty alcohol. Preferred mono- or polyols are ethanol, isopropanol,

propylene glycol, hexylene glycol, glycerol and sorbitol.

For the cosmetic formulations according to the invention it is possible to use any
conventionally employed emulsifier, for example one or more ethoxylated esters of naturally

occurring derivatives, for example polyethoxylated esters of hydrogenated castor oil; or a



contains from5 to 50 %of an oily phase, from5 to 20 %of an emulsifier
and from30 to 90 % water. The oil phase nentioned can conprise any oil
which is suitable for cosnetic formul ations, for exanple one or nore

hydrocarbon oils, a wax, a natural oil, a silicone oil, a fatty acid ester
or a fatty al%ﬁ'{ﬂmPr eferred nono- or polyols are et hanol JPOTEPPTOEANO| ,
propyl ene glycol, hexylene glycol, glycergl and sorbitol. For the

cosnetic fornulations according to the i nvent ion it is possible to use any
conventionally enployed enulsifier, for exanple one or nore ethoxyl ated

esters of naturally occurring derlvatlves for oxvl at ed
esters of hyﬂmg%ﬂg?@ds'&‘ﬁﬁﬁ? agsiicong, polyol; an unmod ng?ﬁg%éﬂany acia Soap.
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The following Examples further illustrate the present invention.

Example 1

OH
(101)

d

N
CH,0 He

30g of 4-methoxybenzoy| chloride are stirred with 12g of salicylamide for 30 minutes at 170°
C. A homogeneous oil is produced which crystallises on cooling. The resulting crystaliine
mass is treated with a suspension of 18.7g of p-aminobenzamidine:2 HCI in 500 mis of
methanol and with 40g of a 30% aqueous sodium methylate solution. The mixture so
obtained is boiled under refiux for an hour. After the resulting mixture is cooled and filtered,
there are obtained 25.8g (79.5% theory) of a light-yellow product having a melting point of
281-283° C. The UV spectra reading [Ama (nM) / £ (L/mol.cm)] is 335/44195, as determined

in CHCl, at 25°C.
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30 mnutes at 170[err] C A honpbgeneous oil is produced which crystallises
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anal ysi s of Etementabanetysisof ize/¢ompounhehdvingthe éor(nﬂ!iallohﬂdd having-the empiriealpi r i cal
formula Ce .err] gives: Req. % C71.37; H4.9; N 15.13; O
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4- met hoxyberggnd % Cht 94 bAeH 4.99; N 15.7; 0 8.97.

Example 2

OH
NN
d*@
, N
NH,

The procedure described in Example 1 is repeated except that 4-methoxybenzoyi chioride

(102)

is replaced by the equivalent amount of benzoyl chloride. After working up, the compound
of formula (102) is obtained in a yield of 81% of theory and has a melting point of 293-294°
C. The UV spectra readings [Amax (nM) / € (L/mol.cm)] are 275/33035 and 348/34825, as
determined in CHCl; at 25°C.

Elemental analysis of the compound having the formula (102) and having the empirical
formula C,yH,sN,O gives:

Req.% C741;H4.74; N 16.46, 0 4.7.

Found% C74.0;H4.8;N16.4;04.38.



is replaced by the equival ent anobunt of benzoyl chloride. After working up,
the conmpound of formula (102) is obtained in a yield of 81 %of theory and
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[err] The procedure described in Exanple 1 is repeated
except that 4-nethoxybenzoyl chloride is replaced by the equival ent anount
of bi phenyl ExamplelSoxylic acid chloride and salicylanmide is replaced by the
equi val ent anmount of 4-nethoxy salicylam de. After working up, the conpound
of fornmula (103) is obtained in a yield of 66% of theory and has a nelting
poi nt of 244-247 C. The UV spectra readi@@s[[err]max(nm/[err](L/nol.cm]
is 334/58810, as determned in CHC [err]liat 25C.

OH

{(103)

NH,

The procedure described in Example 1 is repeated except that 4-methoxybenzoyl! chloride

is replaced by the equivalent amount of biphenyl-4-carboxylic acid chloride and salicylamide -
is replaced by the equivalent amount of 4-methoxy salicylamide. After working up, the
compound of formula (103) is obtained in a vield of 66% of theory and has a melting point

of 244-247° C. The UV spectra reading [Amex (hm) / € (L/mol.cm)] is 334/58810, as

determined in CHCI; at 25°C.

Elemental analysis of the compound having the formula (103) and having the empirical
formula CasH22N,O; gives: '
Req.% C 75.32; H 4,97, N 12.55; O 7.17.
Found % C74.97;H5.05; N 12.39; O 7.62.



El emental anal ysis of the conpound having the fornula (103) and having the
enpirical formula CJerr]H err]Nerr](err] gives: Req.% C 75.32; H 4.97,
N 12.55; 0 7.17. Found % C 74.97; H5.05; N 12.39; 0 7.62. WO

97/ 36880 PCT/ EP97/ 01331

-46 - Bvospbassy! [err] The procedure desgéa9eisss Exanpl e
1 is repeated except that 4-nethoxybenzoyl chloride is replaced by the

equi val ent anmount of salicylic acid chlgkide. After working up, the
conmpound of forrmula (104) is obtained in a yield of 91% of theory and has a
melting point of 327-328[err] C El emental anal ysis of the conpound
having the formula (104) and having the enpirical formula

Cerr]Herr]Nerr]derr] gives: Req. % C 70.78; H 4.53; N 15.72; O 8.98.
Found % Cgxampié4 H 4.58; N 15.72; O 9.0.

OH
N N (104)

OH NH,

The procedure described in Example 1 is repeated except that 4-methoxybenzoy! chloride .

- is replaced by the equivalent amount of salicylic acid chloride. After working up, the
compound of formula (104) is obtained in a yield of 91% of theory and has a meliing point
of 327-328° C.

Elemental analysis of the compound having the formula (104) and having the empirical
formula Cz:1HieN4O; gives: '

Req.% C 70.78; H 4.53; N 15.72; O 8.98.

Found % C70.67;H 4.58; N 15.72; O 9.0.



WD 97/ 36880 PCT/ EP97/ 01331

-47 - Exanple 5 [err] The procedure described in Exanple 1
i s repeated except that salicylamde is replaced by the equival ent anpount
of 4-nmet hoxysalicylam de. After working up, the conpound of fornula (105)

I S obtained woex3éssel d of 69% of theory and has a nelting PCITERSTOMBIV23- 227
C. El enental anal ysis of the conpound having the forrmula (105) and having
the enpirical formula CJerr]Herr]Nerr]Gmrr] gives: Req.% C 68.99; H
5.03; N 13.99; 0 11.99. Found % C 69.06; H 5.08: N 14.02; 0 11. 84.

Exanple 6 [err]

Example 5

OCH,

OH

~ | (105)

CH,0 NH,

The procedure described in Example 1 is repeated except that salicylamide is replaced by
the equivalent amount of 4-methoxysalicylamide. After working up, the compound of
formula (105) is obtained in a yield of §9% of theory and has a melting point of 223-227° C.

Elemental analysis of the compound having the formula (105) and having the empirical
formula C23H20N4O; gives:

Req.% C 68.99; H 5.03; N 13.99; O 11.99.
Found % C 69.06; H5.08; N 14.02; O 11.84.

Example 6

OH
NN (106)

N
CeHyy k

The procedure described in Example 1 is repeated except that 4-methoxybenzoyl chloride
is replaced by the equivalent amount of 4-octylbenzoyl chloride. After working up, the



The procedure described in Exanple 1 is repeated except that
4- met hoxybenzoyl chloride is replaced by the equival ent anpbunt of

4- octyl benzoyl chloride. After working up, the WO 97/ 36880
PCT/ EP97/ 01331 - 48 - conpound

of formul a Wwbd6sssse obtained in a yield of 69.5% of theorypcHEPb7OE31 a
melting point of 184-185[err] C El enental anal ysis of the conpound
having the fornula (106) and having the_ggpirical formula
Cerr]Herr]Nerr]O gives: Req.% C 76.96; H 7.13; N 12.38; 0 3.54. Found
% C 76.97; H7.1 1; N 12.39; 0 3.53. Exanmple 7 [err] 1g of

g
the conmpound of farpula | ; j ly: il ed
under refl u§°rf‘%?u"§(9%"ﬁﬂ‘%£%ﬁ%t%§%m%fy?%c§/§'?6r i n)‘gogﬁ%&gg@éiggo?ﬁ’emﬁg B&H
2- et hyl hexawobig4-18%° 0 i de. After filtering off the reaction mxture, there
are obtained 1.08g of a light beige crystalline product of formula (107) in
a yield of 73% of theory and having nelting point of 221-223[err] C.

El enent al aEEmentas andlydisief too ogopoudd havingnthe tforaufad 06} land hadny thaeehpitisel ng t he
enpirical formy HHE.ecr]Nerr]dJerr] gives: Req. % C 72.27; H 6.51,
N 11.24; 0 e i e o
Req.% C 76.96; H 7.13; N 12.38; O 3.54. :
Found% C76.97;H7.11; N 12.39; O 3.53.

-~ Example 7

OH

d

(107)

]
NH—C—CHI(CH,),CH,

CH,O
C,Hg

1g of the compound of formula (101) in 15 mis of carbon tetrachloride is boiled under reflux
for 30 minutes with 0.4g of pyridine and 0.81g of 2-ethylhexanoyl chioride. After filtering off
the reaction mixture, there are obtained 1.08g of a light beige crystalline product of formuia
(107) in a yield of 73% of theory and having melting point of 221-223° C.

Elemental analysis of the compound having the formula (107) and having the empirical
formula C3pHN,O, gives:

Req.% C 72.27; H6.51; N 11.24; 0 9.98. 0.4% H0.

Found % C 72.49; H 6.31; N 11.63; O 9.57. 0.4% H,0.



Found % C 72.49; H 6.31; N 11.63; 0 9.57. 0.4%Herr]O. WD 97/ 36880
PCT/ EP97/ 01331 -49 - Exampl e 8
[err] The procedure described in Exanple 7 is repeated except
that the conpound of formula (101) is replaced by the equival ent anount of
t he conpound WO3B80ul a (107) and 2- ethyl hexanoyl chl ori dePCREPEM33MCed by
t he equi val ent anmount of stearoyl chloride. After working up, the conpound
of formula (108) is obtained in a yield afgg28% of theory and has nelting
poi nt of 222-224[err] C. El emental anal ysis of the conpound having the
formula (107) and having the enpirical fornmula Cerr]JHerr]Nerr]derr]
gives: Req. Yopxampie®  21; H 8.09; N 9.00; 0 7.71. Found % C 75.14; H 8.07;
N 9.02; 0 7.86. WD 97/ 36880 '

PCT/ EP97/ 01331

OH
Ay (108)
~ |
N
9
OH NH—-C— (CH,),,CH,

The procedure described in Example 7 is repeated except that the compound of formula
(101) is replaced by the equivalent amount of the compound of formula (107) and 2-
ethylhexanoyl chloride is replaced by the equivalent amount of stearoy! chloride. After -
‘working up, the compound of formula (108) is obtained in a yield of 98% of theory and has
melting point of 222-224° C."

Elemental analysis of the compound having the formuta (107) and having the empirical
formula CayHsoN,O5 gives:
Req.% C 75.21; H 8.09; N 9.00; O 7.71.

- Found% C75.14; H 8.07; N 8.02; O 7.86.



- 50 - Example 9 [err] The procedure described in Exanple 7
I S repeated except that 2-ethyl hexanoyl chloride is replaced by the

equi val ent anount of 4-nethoxybenzoyl chloride. After working up, the
conmpound of forrmula (109) is obtained in a yield of 25% of theory and has

mel ti ng poi Wo BAfessP>- 286[err] C El emental anal ysis of thepsampaynd
having the formula (109) and having the enpirical formula

Cerr]Herr]Nerr]derr] gives: Req. % g0?1.42; H4.79; N 11.10; 0 12.68.
Found % C 71.25; H 4.80; N 11.20; 0 12.75: Exanple 10 [err]

The procedure described in Exanple 7 is repeated except that

2- et hyl hexanoyl chloride is replaced by the equival ent amobunt of dodecanoyl
chlori de. AEX#PRIRS ki ng up, the conpound

OH

N“ N (109)

@
CHO NH-C—@—— OCH,

The procedure described in Example 7 is repeated except that 2-ethylhexanoyl chioride is
replaced by the equivalent amount of 4-methoxybenzoyl chloride. After working up, the

compound of formula (109) is obtained in a yield of 25% of theory and has melting point of
285-286° C.

Elemental analysis of the compound having the formula (109) and having the empirical
formula CapH24N4O;4 gives:

Req.% C71.42; H 4.79; N 11.10; O 12.68.
Found % C 71.25; H 4.80; N 11.20; O 12.75.

- Example 10

OH

O

]
oH,O NH—C— (CH,),,CH,

The procedure described in Example 7 is repeated except that 2-ethylhexanoyl chloride is

replaced by the equivaient amount of dodecanoyl chioride. After working up, the compound



WD 97/ 36880

PCT/ EP97/ 01331 - 51 - of formula
(110) is obtained in a yield of 92% of theory and has nelting point of
182-183 C. The WV spectra reading [[err]max(nm /[err] (L/mol.cm] is

320/ 55035, amoemieesoni ned in CHC [err] at 25C El enent al ROTEAPYHENI10f t he
conpound having the fornula (110) and having the enpirical fornula
Cerr]Herr]Nerr]derr] gives: Req. % -5€-73.88; H 7.29; N 10.14; O 8.68.
Found % C 73.75; H 7.23; N 10.09; O 8.92. Exanple 11 [err]

The procedure described in Exanple 7 is repeated except that the conpound

of formila %l Lé;k?woy&'ﬂagﬁ?hfl 2y 80/ Ay ST mdNinglgRih SOMBORRECOT

formula (10 xanoyl | oride 1s replaced by th

equi val ent amvoumlcspobtra)teadlogmxdnmm eoflinond.cm)ifis 320/5608%.i asdletepminedis Q!'!ﬁip@und of
formul a (112,7)5‘#_5 obtained in a yield of 30% of theory and has nelting point
of 172-173 he WV spectra readings [[err]Jmax (nm / [err] (L/mol.cm]
are. 279/ 38515 and 320/ 35055, as determined in CHCl [err] at 25[err]C.

El enental a I Vi ng t he
enpiri cal fE)E;} ér% 8P Ll}’éjﬁ[[tw%%r 'ﬁ&%gg&letfgr:ﬁm\yieés)ﬁ eﬁ"’%‘lﬂg %e%@ﬁg’%ﬁ! H 8 00
N 9.26; O 5fmul¢%a4lrw\l 2@IVE¥. 14: H 7.75; N 9.42; O 5.69.

Req.% C73.88; H7.29; N 10.14; O 8.68. '

Found % C 73.75; H 7.23; N 10.09; O 8.92.

Example 11

OH
NP : (111)

] -
NH=C—(CH,);— CH=CH—(CH,),CH,

The procedure described in Example 7 is repeated except that the compound of formula
(101) is replaced by the equivalent amount of the cohpomd of formula (102) and that 2-
ethylhexanoyl chloride is replaced by the equivalent amount of oleic acid chioride. After
working up, the compound of formula (111) is obtained in a yield of 30% of theory and has
melting point of 172-173° C. The UV spectra readings [Amax (nm) / € (LUmol.cm})] are
279/38515 and 320/35055, as determined in CHCI; at 25°C.

Elemental analysis of the compound having the formula (111) and having the empirical
formula CagHesN4O: gives:

Req.% C77.45;, H8.00; N9.26; O 5.29.

Found % C77.14; H7.75; N 9.42; O 5.69.



WD 97/ 36880
-52 - Exa
11 is repea
equi val ent

PCT/ EMB7/ 01331
nple 12 [err] The procedure described in Exanple
ted except that oleic acid chloride is replaced by the

amount of dodecanoyl chloride. After working up, the conpound of

formul a (11%o97688bt ai ned in a yield of 63% of theory andpboagpsmiising poi nt
of 222-223[err] C. The WV spectra readings [[err]max (nm)/ [err]
(L/nmol.cm] are 279/37865 and 320/ 34635,.58s determined in CHCl [err] at 25C
El emental anal ysis of the conpound having the fornula (112) and having the
enpirical formula Clerr]Herr]Nerr](err] gives: Req.% C 75.83, H 7.33;
N 10.72; O %x%r%.lngund %C 75.7; H7.3; N10.7; O 6.3.

ble T Example 13 [err]

OH

NZ N (112)

]
9
NH~C—(CH,),,CH,

The procedure described in Example 11 is repeated except that oleic acid chioride is
replaced by the equivalent amount of dodecanoy! chloride. After working up, the compound
of formula (112) is obtained in a yield of 63% of theory and has melting point of 222-223° C.
The UV spectra readings [Amax (nM) / & {(L/mol.cm)] are 279/37865 and 320/34635, as
determined in CHCl; at 25°C.

Elemental analysis of the corhpound having the formula (112) and having the empirical
formula Ca3H3sN4O2 gives: '

Req.% C 75.83, H 7.33; N 10.72; O 6.12.

Found% C757;H7.3;N10.7,06.3.

Example 13

OH
NZ SN (113)
o |
N
7
NH—C—CH,

The procedure described in Example 11 is repeated except that oleic acid chloride is
replaced by the equivalent amount of acetyl chloride. After working up, the compound of



The procedure described in Exanple 11 is repeated except that oleic acid
chloride is repl aced by the.equival ent anmount of acetyl chloride. After
wor ki ng up, the conpound of WO 97/ 36880

PCT/ EP97/ 01331 - 53 - formul a
(113) is obtWMaOn5@688m a yield of 93% of theory and has nel t POYERUOR3I Of
317-318 C. The WV spectra readings [[err]max(nm) / [err] (L/nol.cm] are
279/ 37442 and 318/ 33136, as determned LggCHC [err] at 25[err]C

El emental anal ysis of the conpound having the fornula (113) and having the
enpirical formula C[err]H[err]N[err]qerr] gives: Req. % C 72.24; H 4.74,

N 14.65; 0 8y ‘EL d@t&wﬁm% idib §f 9% bt tﬂré%r{ ara@lé%crﬁeltm% %ﬁﬁ@éﬁ-ﬂﬂ@ c.lerr ]

The procedure esc ed I'n IS repea
2- et hyl hexandhe Wectrajeadlegs [lm (nm) / & (L/mol. cm)] are 279/37442 and 318/33136, as

determined in CHCI; at 25°C.

Elemental analysis of the compound having the formula (113) and having the empirical -
formula Cz3H1eN.O- gives:

Req.% C 72.24; H 4.74; N 14.65; 0 8.37.

Found% C72.0;H4.9;N14.7,08.4.

Example 14

OH

N=N (114)

]
CHO NH—C—CH,

The procedure described in Example 7 is repeated except that 2-ethylhexanoyl! chloride is
replaced by the equivalent amount of acetyl chloride. After working up, the compound of
formula (114) is obtained in a yield of 99% of theory and has melting point above 300° C.
The UV spectra reading [Amax (nm) / € {L/mol.cm)] is 321/54075, as determined in CHCl; at
25°C.

Elemental analysis of the compound having the formula (114) and having the empirical
formula C14H20N4Os3 gives:

Req.% C 69.89; H 4.89; N 13.58; O 11.64.

Found % C 69.54; H 4.86; N 13.52; O 12.08.



repl aced by the equival ent anmount of acetyl chloride. After working up, the
conpound of fornula (114) is obtained in a yield of 99% of theory and has
mel ti ng point above 300[err] C. The WV spectra reading [[err] max(nn) /
[err] (L/nmol.cm] is 321/54075, as determined in CHCl [err] at 25[err]C

El erent al ave9#368800f t he conpound having the fornul a (114cr@pdnéianm ng the
enpirical formula CJerr]H err]Nerr](err] gives: Req.% C 69.89; H 4.89;

N 13.58;, 0 11.64. Found % C 69.54; H 4.8, _N 13.52; 0 12.08. WO
97/ 36880 PCT/ EP97/ 01331
-54 - Exanpl e 15 [err] The procedure described in Exanple 7

is repeated t,<t hat 2-et hyl hexanoyl chloride is replaced by the
equi val ent EXimpie s stearoyl chloride. After working up, the conpound of

formula (115) is obtained in a yield of 97% of theory and has nelting point
of 172-173 C. El emrental anal ysis of the conmpound having the fornmula (115)
and having the enpirical fornmula exr]Herr]Nerr]Jerr] gives: Req.% C
75.44, H 8.23; N 8.80; 0 7.54. Fo % C 75.29; H8.04; N8.90; 0 7.77.

Exanpl e 16

N °N (115)
0
CH,0 NH—C—(CH,),CH,

The procedure described in Example 7 is repeated except that 2-ethylhexanoyi chioride is
replaced by the equivalent amount of stearoyl chioride. After working up, the compound of
formula (115) is obtained in a yield of 97% of theory and has melting point of 172-173° C.

Elemental analysis of the compound having the formula (115) and having the empirical
formuila C4Hs2N4O; gives:

Req.% C75.44,H8.23; N8.80; 07.54. -
Found % C 75.29; H 8.04; N 8.90; O 7.77.

Example 16

OH

- (116)

) i
CH,0 . NH~C—CH,(OCH,CH,),OCH,

The procedure described in Example 7 is repeated except that 2-ethylhexanoyl chloride is
replaced by the equivalent amount of 3,6,9-trioxadecanoy! chioride. After working up, the



[err] The procedure described in Exanple 7 is repeated except

t hat 2-ethyl hexanoyl chloride is replaced by the equival ent anount of
3,6,9-trioxadecanoyl chloride. After working up, the WO 97/ 36880
PCT/ EP97/ 01331 -55 - conmpound of

formula (110y0pu36889t ai ned in a yield of 65% of theory and ReIEPAEIBIING poi nt
of 125-126 C El enental anal ysis of the conpound having the formula (116)

and having the enpirical formula Cerr]Hssr]Nerr]dJerr] gives: Req. % C
65.65; H 5.70; N 10.56; O 18.09. Found % C 65.40; H 5.76; N 10.39; O 18. 45.
Example 17 [err]

compound of formula (1186) is obtained in a yield of 65% of theory and has meiting point of
125-126° C.

Elemental analysis of the compound having the formula (116) and having the empirical
formula CagH3oN4Og gives:

Req.% C 65.65; H 5.70; N 10.56; O 18.09.

Found % C 65.40; H 5.76; N 10.39; O 18.45,

Example 17

NN no, (T7A)

A) 4.4 g of salicylamide in 25 mls of xylene (isomeric mixture) are stirred with 12.2 g of
2-nitrobenzoyl! chloride for 6 hours at 100°C., until the development of HCI had largely
subsided. After cooling, a precipitate forms. The precipitate is separated by suction, washed
with xylene and dried to give 10.3 g of colourless crystals. The colourless crystals are then
reacted with benzamidine, in methanol at 70°C., to give the compound (117A) as light
yellow crystals of m.pt. 181-183°C., in a yield of 80%.

Elemental analysis of the compound having the formula (117A) and having the empirical
formula C»1H14N4O; gives:

Req.% C67.1, H3.81; N15.12.

Found % C 67.41; H3.81; N 15.10.



A) 4.4 g of salicylamde in 25 ms of xylene (isonmeric mxture) are stirred
wth 12.2 g of 2-nitrobenzoyl chloride for 6 hours at 100C., until the
devel opnment of HCI had | argely subsided. After cooling, a precipitate
forms. The precipitate is separated by suction, washed with xylene and
dried to gi weodfsegsog Of col ourless crystals. The col ourl eserEpyfHigiasdSs are
then reacted with benzam dine, in nmethanol at 70[err]C., to give the
conpound (117A) as light yellow crystalsggf mpt. 181 -183C., in a yield of
80% El emental anal ysis of the conpound having the fornula (1 17A) and
having the enpirical fornmula CJerr]Herr]Nerr](err] gives: Req.% C

67.1; H 3.81; N 15.12. Found % C 67.41; H 3.81; N 15.10. WO
97/ 36880 PCT/ EP97/ 01331
- 56 - [err] B) 6.4 g of~conmpound (117A), obtained as
described in part A), are hydrogenate di met hyl acet am de usi ng
Raney- ni ckel catal yst. The hydrogenat kS, conducted at 25[err]C at

normal pressure over 10 hours. After th c&Hy yst is filtered off, a orange

solution remains. Conpound (117) is | pi tatedqfypm the sol ution by the -~
addi tion of water. Conpound (117) is @l neq Bn an anmount of 5.87 g (99%
theory) as yellow crystals of m ]C. The UV spectra readings

[[err]max(nm) / [err] (L/nmol.c and 351/10164, as
determined in CHCl [err] at 25[e

B) 6.4 g of compound (117A), obtained as described in part A), are hydrogenated in
dimethylacetamide using Raney-nickel catalyst. The hydrogenation is conducted at 25°C. at
normal pressure over 10 hours. After the catalyst is fiftered off, a orange solution remains.
Compound (117) is -_precipitated from the solution by the addition of water. Compound (117)
is obtained in an amount of 5.87 g (99% theory) as yellow crystals of m.pt. 218-220°C. The
UV spectra readings [Am (M) / € (L/mol.cm)] are 278/45004 and 351/10164, as
determined in CHCl; at 25°C.

Elemental analysis of the compound having the formula (117) and having the empirical
formula C24HsNsO gives:

Req.% C74.1; H4.74; N 16.46.

Found% C74.11; H4.76; N 16.45.

Example 18

OH

NZ N NH.CO-CH, (118)

>
N



El emental anal ysis of the conpound having the fornula (117) and having the
enpirical formula CJerr]H err]Nerr]O gives: Req.% C74.1;, H4.74; N

16.46. Found % C 74.11; H 4.76; N 16.45. Exanpl e 18 [err] WO
97/ 36880 :
PCT/ EP971013 9D 9736880 - BTEPITOR3L 0| ut i on

of 2.28 g of conpound (117), obtained as described in Exanple 17, in

di met hyl acetam de is reacted with 0.6 g e67acetyl chloride at 25[err]C and
then stirred for 1 hour at 100C. whereupon a thickly floccul ated product is
precipitated. After filtration with suction and washing with

di met hyl acet adofiflon 5L 3PN cotpduRte(1i ), obidinéa a8 déstAled MiExampleco@ound of
formula (118) are obtained having nelti qg_ gtgl r?t_of 2?%—20 err C.d Th1e w
spectra r eadPWW?@@ﬂ%i(ﬁ?ﬁﬁed/‘&[‘@rq?°{] cefy phigrie;at 2p°C- 3diheg shrsed fary
354/ 15277, asoahait ¢00TCH evhetanpéi-tHickiy flocailaté® pexiudt@ precipitated Atter fitteatioh with S Of
t he conpound having,the.fo . Ln | & o/h | a
Cecr]Herr] Iﬁ[’ er rr']&l wﬁ&gﬁiﬂ;@%@éﬂ}g '%{ag(fjﬂ%gﬂ aﬁ@ﬁﬂ?@%éﬁ@%%@f tl;(Eound %
C 72.60; H 4c@Bpourdblfondula (118} aredbtairiedi havingemelfjng point of 201-203°C. The UV
spectra readings [Amax (MM} / € (L/mol.cm)] are 283/48316 and 354/15277, as determined in
CHCl, at 25°C.

Elemental analysis of the compound having the formula (118) and having the empirical
formula C;3H1gN,O: gives:

Req.% C 72.24, H 4.74; N 14.65.

Found % C 72.60; H4.75; N 14.70.

Example 19

OH

NZN  NH-CO-OCH, (119)
- |
N

in an analogous procedure to that described in Example 18, a solution of 2.28 g of the

compound (117), obtained as described in Example 17, in dimethylacetamide is reacted

with 1.69 g of ethyl chloroformate. After filtration with suction and drying, 1.95 g (69.9%) of

the compound of formula (119) are cbtained having melting point of 193-195°C. The UV

spectra readings [Amex (NM) / & (L/mol.cm)) are 283/50208 and 355/15368, as determined in
.. -CHClj at 25°C.



I n an anal ogous procedure to that described in Exanple 18, a solution of
2.28 g of the conpound (117), obtained as described in Exanple 17, in

di ret hyl acetam de is reacted with 1.59 g of ethyl chlorotormate. After
filtration with suction and drying, 1.95 g (69.9% of the conmpound of
formul a (11%o #ragssebt ai ned having nelting point of 193- 19pteMkbdresssine UV
spectra readings [[err]max(nm) / [err] (L/nmol.cnm)] are 283/50208 and

355/ 15368, as determined in CHC [err] atggd[err]C WO 97/ 36880
PCT/ EP97/ 01331 - 58 - El ement al
anal ysis of the conpound having the fornmula (119) and having the enpirical

Lor i G b0 A ol g 5 sy Fy B Find o i, 2,

anal ogous pfameldt,dtM0; gives:descri bed in Exanple 13, 12.9 g of the conpound
of formula %ngfz o@%ihg,qgg‘?ﬁ,lq%g&i bed in Exanple 2, are reacted with
rmate. Arter T

ethyl chloro Mtratron with suction, washing with carbon
tetrachl ori founthh o @OA3IH 4ANABER. dryi ng, 14.49 g (93% of the conpound
of formula (120) are obtained having mpt. 247-249[err]C. The UV spectra
readings [[err]max(nm) / [err] (L/mol.cm] are 279/37530 and 319/ 33765, as
det er m ned iﬂg-@lelgéierr] at 25C.

OH

N7 IN (120)

NH-CO-OC,H,

in an analogous procedure to that described iri Example 13, 12.9 g of the compound of
formula (102), obtained as described in Example 2, are reacted with ethyt chloroformate.
After filtration with suction, washing with carbon tetrachloride and alcohol, and then drying,
14.48 g (93%) of the compound of formula (120) are obtained having m.pt. 247-249°C. The
UV spectra readings [Amex (nm) / € (L/mol.cm)] are 279/37530 and 319/33765, as
determined in CHCI, at 25°C.

Elemental analysis of the compound having the formula (120) and having the empirical
formula Ca4Ha0NsO; gives: '

Req.% € 69.89; H 4.88; N 13.58.

Found % C 69.55; H 4.88; N 13.55.



El emental anal ysis of the conpound having the fornula (120) and having the
enpirical formula CJerr]H err]Nerr](err]gives: Req. % C 69.89; H 4.88;

N 13.58. Found % C 69.55; H 4.88; N 13.55. WO 97/ 36880
PCT/ EP97/ 01331 - 59 - Exanpl e 21
[err] wo97%8®5 g of the conpound of fornula (120), HRATEPAEHIHS

described in Exanple 20, are heated in 10 g of _

3- (2- met hoxyet hoxy) propyl am ne for 2 hoursg-at 150C. The reaction mxture is
initially clear, it becomes cloudy after 20 m nutes and, after 1 hour, it
is solid. After cooling, the excess amne is renoved by boiling the
reaction m ice with acetone, using 150 m s of acetone each tine.
Ther e renai )r<1és)&“!l : letéb"g (78% of alnost colourless crystals of the conpound
(121) having mpt. 232-234[err]C The UV spectra readings [[err]max(nm /
[err] (L/nmol.cm] are 276/ 34409 and 342/38834, as determined in CHC [err]
at 25C. El enental anal ysis t he conmpound having the formula (121) and
having the enpirical fornula Jcr]H err]Nferr]derr] gives: Req. % C
67.32; H5.85; N 14.02. FoundPo C@B¥.42; H 5.87; N 14.04.

(121)

NH-CO-(CH,);-O-(CH,),-OCH,

8.25 g of the compound of formuia (120), obtained as described in Example 20, are heated
in 10 g of 3-(2-methoxyethoxy)propylamine for 2 hours at 150°C. The reaction mixture is
initially clear, it becomes cloudy after 20 minutes and, after 1 hour, it is solid. After cooling,
the excess amine is removed by boiling the reaction mixture twice with acetone, using 150
mis of acetone each time. There remains 7.75 g (78%) of almost colouﬂéss crystals of the
compound (121) having m.pt. 232-234°C. The UV spectra readings [Amax (RM) /€
(L/mol.cm)] are 276/34409 and 342/38834, as determined in CHCI; at 25°C.

Elemental analysis of the compound having the formula (121) and having the empirical
formula CzH2sNsO4 gives:

Req.%  C67.32; H5.85; N 14.02.

Found% C 67.42; H5.87;N 14.04.



WD 97/ 36880 PCT/ EP97/ 01331
-60 - Exanpl e 22 [err] 8 g of the conpound of fornula
(102), obtained as described in Exanple 2, are suspended in 80 ms of

di met hyl acetam de and treated with 5.5 g of 2-ethyl hexyl chloroformte and

the m xturewgyrskgggred for 1 hour at 35C. A clear sol uti opcigpdtleisss The
conpound (122) is isolated by precipitation in 200 ms of ethyl alcohol.
After filtration with suction and washi r_lgoyvith et hyl al cohol and petrol
ether, there are obtained 10.6 g (90.8% of light yellow crystals of the
conpound (122) having mpt. 172-174C. El enrental anal ysis of the conpound
havi ng t he forrrull (122) and having the enpirical fornula

Cerr]Herr err] gives: Req.% C 72.56; H 6.49; N 11.28. Found %
C 72.55; H 6.44; N 11.61. Exanpl e 23 [err]

OH

(122)
NZ N

NH-CO-O-isooctyl

8 g of the compound of formula (102), obtained as described in Example 2, are suspended
in 80 mis of dimethylacetamide and treated with 5.5 g of 2-ethylhexyl chloroformate and the
mixture is stirred for 1 hour at 35°C. A clear solution results. The compound (122) is isolated
by precipitation in 200 mis of ethyi alcohol. After filtration with suction and washing with
ethyl alcohol and petrol ether, there are obtained 10.6 g (90.8%) of light yellow crystals of
the compound (122) having m.pt. 172-174°C.

Elemental analysis of the compound having the formula (122) and having the empirical
formula C3pHaaN4O; gives:

Req.% C 72.56; H 6.49; N 11.28.

Found% C 72.55;H 6.44; N 11.61.

Example 23

OH
NP N (123)

o)

1}
CHO NH—C—(CH,),,CH,



WD 97/ 36880

PCT/ E197/ 01331 ' -61 - The
procedure described in Exanple 7 is repeated except that 2-ethyl hexanoyl
chloride is replaced by the equival ent anmount of hexadecanoyl chl ori de.
Af t er wor ki ngasaassshhe conpound of fornula (123) is obtai neBci/erereyasel d of
94.5% of theory and has nelting point of 165-167[err] C. El enent al

anal ysis of the conmpound having the formulga-(123) and having the enpirical
formula CJerr]Herr]Nerr](err] gives: Req. % C 75.00; H7.95 NO9.2; 0
7.88. Found % C 75.00; H 7.92; N 9.1; 0 7.89. Exanpl e 24 [err]

The procedure described in Exanple 16 is repeated except that the starting
material is the conpound of fornula (102) instead of the conpound of

fornul a (101)Th9RfQ°§¢u‘ﬁ6‘PR‘i"H§d inFExample Zisserealed exsent thah2rethylhexanpylichlogge igi ned
ﬁnd_ hast hrrel ]g |ré}9a<fé6' tthé)éque‘mrﬁwd: of hexaEédéﬁWFEﬁlfmc%nAhéﬁw&klﬁé up, /e conpound
avi ng e ormJa n e e cal

d err] H err] 1SPEPAYE ??'f" Eln(g%'g ?95% 9/%] &ot wbpflge%anwhqslmglgng RRInd %
C 66. 80; H 5.06465-0671.14.

Elemental analysis of the compound having the formula (123) and having the empirical
formula CsgHseN,O; gives:

Req.% C 75.00; H7.95; N 9.2; O 7.88.

Found% C 75.00; H 7.92; N 9.1; O 7.89.

Example 24

OH
(124)

-

I
NH=C—CH,(O-CH,CH,),0CH,

The procedure described in Example 16 is repeated except that the starting material is the
compound of formula (102) instead of the compound of formula (101). After working up, the
compound of formula (124} is obtained and has melting point of 90-91° C.

Elemental analysis of the compound having the formula (124) and having the empirical
formula C2sH,.eN4Os5 gives:

Req.% C 67.19; H5.56; N 11.19,

Found % C 66.80; H 5.64; N 11.14,



WD 97/ 36880 PCT/ EP97/ 01331

- 62 - Exanpl e 25 [err] The procedure described in Exanple
16 is repeated except that the starting material is the conpound of formula
(102) instead of the conpound of fornmula (101) and this is reacted with

met hoxyacet woeisssspi de. After working up, the conpound of pb@pdfedsss125) is

obtained in a yield of 89% of theory and has nelting point of 213-215 C.

El erental anal ysis of the conpound havi ngathe fornula (125) and having the
enpirical formula Cerr]JHerr]Nerr]derr] gives: Req.% C 69.89; H 4.89;

N 13.58. Found % C 69.96; H 4.83; N 13. 30. Exanpl e 26 [err] WO
97/ 36880
PCT/ EP97/ 01331
Example 25
OH
125
NESN (125)
« |
N
o

1]
NH—C~CH,-OCH,

The procedure described in Example 16 is repeated except that the starting material is the
compound of formula (102) instead of the compound of formula (101) and this is reacted
with methoxyacetyl chloride. After working up, the compound of formula (125) is obtained in
a yield of 89% of theory and has melting point of 213-215° C.

Elemental analysis of the compound having the formula (125) and having the empirical
formula C,4H20N4O5 gives:

‘Req.% C 69.89; H 4.89; N 13.58.

Found % C 69.96; H 4.83; N 13.30.

Example 26

OH

“
N ;“ (126)

]
H.CO NH—C—CH,-OCH,



- 63 - The procedure described in Exanple 24 is repeated except that the
starting material is the conpound of formula (101) instead of the conpound
of formula (102) and this is reacted with methoxyacetyl chloride. After

wor ki ng up, the conmpound of fornula (126) is obtained in a yield of 89% of
t heory and P%@9%$88% ng point of 195-196[err]C. El emrent alrém% of the
conpound having the fornula (126) and having the enpirical fornula
Clerr]Herr]Nerr]Oerr] gives: Req.% -63-67.86; H 5.01; N 12.66. Found %
C 67.33; H4.96; N 12.58. Exanpl es 27 to 32 Determ nation of stability
to W |ight 100 ng of each test conpound is dissolved in 100 m s of

chl orof orm tg,&;w&daré&%}mm E:Eemdfe 5pisbpedled a&@eﬁ!lﬂiﬂtlk@&i&arﬁfd Mitbﬁ&’l&s ths €
prepared by diluting the s

on tw ce

chlorof orm %RSMROLDE a'rf°“(‘33%@91)i'§5‘?%£‘3\}'é%°9'?%?f‘? ﬂQ'°f"é‘§? @%i ?ﬂqjtg'ﬁ ‘%’8??}?% t he
irradiation mh fbthek 6etf(lQ:hloﬁﬂe mmutrmnwubhhamuﬂouna oP fPmulk $126) istdbeaireddit
solution so ar e g fal%ihé‘pg apparatus (DEMA 13/2
Fa. Hans Man é'le of 9% FPQS?? re irradiated with a UV
| anp (HPK- 125, Philli ps) The test sanples (3 ms each) are w t hdrawn
through a fipe PET tube into a 5 one ubjecteddrectly
to UV spect r eREpY! angly: sﬁl%é‘afﬂ"‘e?)"ﬁ’l'@d'"g}ﬁﬁ%%ﬁﬂ? El%g? ‘ﬂlaé(ﬁ‘ I'
recordi ng r afogeulaCPBL@29ivestn The determ nation of phot ost abl I [ ty i's
ascertai ned th en the UV- absorption spectrum of the

BB ani o SOEN RE |

ori gi nal conpou fter 24 hours exposure to W
i rradiation. Fand %m&ﬁ?r%ﬁmm%ﬁ N¥nducted at the wavel ength of the

absorption maximum if this lies in the wavel ength range 300-400 nm which
is the relevant range for UV stabilisation. If there is no maximumin th|s
range, the a&ﬁﬂ%‘ﬁ-&:ﬂ—eﬁfference at 300 nmis neasured.

Determination of s UV light

100. mg of each test compound is dissolved in 100 mis of chloroform to give a 1000 ppm
stock solution. 10 ppm test solutions are prepared by diluting the stock solution twice in the
ratio 1/10 with chloraform. Molecular oxygen is removed from the test solution before the
irradiation by ringing for 30 minutes with argon.

200 mis of the test solution so prepared are placed in a UV irradiation apparatus (DEMA
13/2 Fa. Hans Mangels) fitted with a filter system and are irradiated with a UV lamp (HPK-
125, Phillips).

The test samples (3 mis each) are withdrawn through a fine PET tube into a § ml one-way
syringe and subjected directly to UV spectroscopy. A Shimadzu UV-2100 spectometer is
used having a recording range of 220-420 nm

The determination of photostability is ascertained from the difference between the UV-
absorption spectrum of the original compound and that measured after 24 hours exposure
to UV irradiation. The measurements are conducted at the wavelength of the absorption
maximum, if this lies in the wavelength range 300-400 nm, which is the relevant range for

UV stabilisation. If there is no maximum in this range, the absorption difference at 300 nm is
measured. '



WO 97/ 36880

PCT/ EP97/ 01331 ’ - 64 - The
results are set out in the foll owi ng Table.

Tabl e Exanpl e Conpound [err] [err] (before) [err](after)

[err] Yl B6880 27 101 337 1. 20 pcT/EPO7/093395

0. 65 54 28 102 345 1.14 0.33 0.81
71 29 103 334 1635 0. 88 0. 47 35
30 110 322 1.02 0. 88 0.14 14 31
112 320 0. 67 0.58 0. 09 13 32 113
318 0. 88 0. 65 0. 23 26 Conmpounds wi th poor

photostability suffer conplete erosion of absorption after exposure for
only a few Theuwsalis anedet outlirethe fallowingdabléi t i ons. The results in the Table
denonstrate, therefore, the excellent stability of the conpounds of the

I nvention when exposed to UV radiation for 24 hours. Exanpl e 33

Det erminati on of high-tenperature |ightff8ness of dyed pol yester A 50¢g
of the conmpound of forrmula (113) are mlled with 2.5 g of a dlspersmg

agent (the condensation product of n
f or mal dehydeFxemaleo| Gemppyndis m 3 of |watbefore)T eﬁfﬁﬂlef)l nig i sAconduckéess n| t he
presence off—25 HouaRtz—spte tqra 550ST Y tTrrerggotaf i ng
at 1600 rpﬂn Tﬁe m Ii_(r?'g‘i S COI’I???IUEE Tﬂf t e partlc e glsge ifs bgf‘ow D
m crons. THe dR8per $i orlORs sppat4® ed fro‘nH helqu&3¥z spheP83 ugi ng74

fine-nmesh qcreey angl t hgadi speraggn ils agdagist €d togiga cpntgay off acgsve
substance of 5.5% by the addjtiaqn of jwater. B) A 10 p sanplejof a

pol yester fricd® is|dyed%n p high-tdnpetBRure dfdtg ppp@rtdrug, udfng
| i quor ratilo os1l: 1. Te aqleowygodyq | igepr Used.spontipi ne.o8 g/|l angoni pm

sul fate; 0.5 g/ i ngj auxlLiarly (Upivadin rit 3-fl.ex);l 0.3,.w.
based on tHhe p(#yest er {1 i cof, g’l’bthe ‘ygé 0[5%' 828 : §e ?

nd

j*

Compounds with poor photostability suffer complete erosion of absorption after exposure
for only a few minutes under these test conditions. The results in the Table demonstrate,
therefore, the excellent stability of the compounds of the invention when exposed to UV
radiation for 24 hours.

Example 33

Determination of high- erature lightfastness of dved polyester

A) 5 g of the compound of formula (113) are milled with 2.5 g of a dispersing agent (the
condensation product of naphthalene sulfonic acid and formaldehyde) dissolved in 15 mis
of water. The milling is conducted in the presence of 25 g of quartz spheres (diameter 1
mm) using a stirrer rotating at 1600 rpm. The milling is continued until the particle size is
below 2 microns. The dispersion is separated from the quartz spheres using a fine-mesh
screen and the dispersion is adjusted to a content of active substance of 5.5% by the
addition of water.

B) A 10 g sample of a polyester tricot is dyed in a high-temperature dyeing apparatus, using
a liquor ratio of 1:10. The aqueous dye liquor used contains 2 g/} ammonium sultate; 0.5 g/l
of a dyeing auxiliary (Univadin ® 3-flex); 0.5 wt.%, based on the polyester tricot, of the



WD 97/ 36880

PCT/ EP97/ 01331 -65 -

formul ati on according to step A) above; and 0.83 w.% based on the

pol yester tricot, of a dyestuff m xture containing: 33.7 w. % of

C.|.Di spersewtveticese 42, 15.7 wt. % of C.|.D sperse Red 86, PCI/EPIWNISK of
C.1.Di sperse Blue 60 and 31.3 wt.%of C. |.D sperse Violet 57. The dye
liquor is adjusted to pH 5 with acetic acgsd, honpgeni sed and placed in a
pressure bonb with the tricot. The dyeing is started at 70[err]C. and then
the tenperature is raised to 130C. over 30 mnutes. After a dyeing tine of

60 m nutes aforhithtionlaREREG td'$t6p AF&KIVE Hhdl0B3WO%; bdsed Bh tHRGIoR@stet tigotrlyied

goods are rinsed hot and Cold and they are reductively cleaned at 70[err]C
with a | i quodyeshfftmixMiern®INAY | of 30% aqueous sodi um hydroxi de and 2 g/

of sodi um di 917 avd &t C.iDisIrse Yeuewag, and drying, a grey-dyed pol yester
tricot is obtalne | ch has y good hi gh tenperature |ightfastness.
When t he dye%ﬁz“’f'g"%ﬁﬁﬁqe&f% a dye |iquor which does not contain the
formul ati on 9.8 ot.tH ofC.LDisprsBlde 6@bode, a dyeing is obtained which has a

significantl C hi OFBef g4 ure lightfastness. WD 97/ 36880
PCT/ EP97/ 013 11_5%,@,%&%}15.9&@ Bigt &7, - 66 - Exanpl es

34 to 38 Stabilisation of a 2-layer netallic |acquer Various test |ight
stabilisers gheqfl iR96H ¥ BdubtBd BhrP8 with Qbetid Aca! MIMUgehistY SHPIALAGN a Presbite
bomb with the tricot. The dyeing is started at 70°C. and then the temperature is raised to
130°C. over 30 minutes. After a dyeing time of 60 minutes at this temperature, cooling to
75°C. is effected, the dyed goods are rinsed hot and cold and they are reductively cleaned
at 70°C. with a liquor containing 3 mi of 30% aqueous sodium hydroxide and 2 g/l of
sodium dithionite. After rinsing and drying, a grey-dyed polyester tricot is obtained which
has a very good high temperature lightfastness.

When the dyeing is conducted using a dye liquor which does not contain the formulation
according to step A) above, a dyeing is obtained which has a significantly reduced high
temperature lightfastness.



(boiling range 182-203[err]C.) and tested in a clear |acquer having the
foll ow ng conposition: acrylate resin (65% solution in xylene/butanol 26:9)
27.51 acrylate resin (75% solution in an aromatic hydrocarbon m xture

(boiling range 161- 1178[err] C) 23.34 nelam ne resin (55%
sol uti on i n woeehsssenol ) . 27. 29 but ylpcaabnggibut anol
(37:8) 4. 33 i sobut anol

4.87 aromatic hydrocarbon mxture (boiling range 182-203[err]C.)

2.72 aliphatic hydrocarbon m xture (boiling range 145-200[err]C.)
8.74 flow aid (1% in aromatic hydrocarbon m xture (boiling range
182-203[err]C.) 1.20

100.00 g 1.5% by wei ght of each of the test stabilisers is added to

separ at e sarlgxemplenfBdtdh3d8 cl ear | acquer. A further set of test |acquers are

prepared V\hlﬂbﬂﬁgﬁgnadflaz_h& %&Eéﬁ%&# the test stabilisers of the present
I nvention 0 i ght stabiliser conpound having the

formula: [err] Conparative tests are conducted using clear Iacquer
sanpl es Com\ﬁh&hﬂﬁsﬁghﬂ étéﬂ”ﬁsen%tébﬂisb&\?erd 'ﬁﬁﬁr@@ﬂ%@ n aromalie hyd?dda E&bﬁnﬁ%tﬁ

| acquer sanpl es are luted with an aronatic rocar on m X ol ling

range 161- 1¥eqiingrange) 1822030 ) ane tested ina gl@%rri@gqugmqvamﬂ@ ipligwingyeamyrosiion: The
di | ut ed samabgmtareemt(waa ssnrwadylem/bmam pe:gpar ed al um ni umghget (Uniprime

Epoxy, sil V%glym?et r%sm (95‘;‘) Iutnon inan arorr\ll\%cgw 36880

PCT/ EP97/ 01 - 67 - - lacquer)
and stoved dydroGober mix@re {bwilingGangertBt-A38°CY dry filmthi ckneggsaf 40-50
[err]m of eqgdlarfihé Asin B6ALSIutibrindudlansy' 27.29

butyt acetate/butano! (37:8) : 4.33

isobutanol 4.87

aromatic hydrocarbon mixture (boiling range 182-203°C.) 2.72

aliphatic hydrocarbon mixture (boiling range 145-200°C.) 8.74

flow aid (1% in aromatic hydrocarbon mixture (boiling range 182-203°C.) 1.20

' ' 100.00 g

1.5% by weight of each of the test stabilisers is added to separate sampies of the clear
lacquer. A further set of test lacquers are prepared which contain, in addition to the test
stabilisers of the present invention, 1% by weight of the known light stabiliser compound

having the formula:
H,C, CH, CH; CH,
H,,C,0—N 0-CO-{CH,),-CO-0 N—O-C4H,,
HC' CH, CH, CHs

Comparative tests are conducted using clear lacquer samples containing no fight stabiliser
compounds.

The various clear lacquer samples are diluted with an aromatic hydrocarbon mixture (boiling
range 161-178°C.) to obtain a consistency suitable for spraying. The diluted samples are

then sprayed on to a prepared aluminium sheet (Uniprime Epoxy, silver metallic base



Each test sanple is subjected to weathering using a U/CON weat heri ng
313 lanps) using a cycle consisting of an 8 hour

appar at us (UVB-
irradiation at 70[err]C. and a 4

hour condensation at 50[err]C. The surface

gl oss of each weathered sanple is neasured (20 gloss, DIN 67530) initially,
and after 400098®888 1200 and 1600 hours, respectively. THCI/RPAEUBILS
obt ai ned using the test light stabilisers of the present invention alone
are set out in the follow ng Tabl e: -67 -Exanpl e Test Cpd.

20[ err] gl oss/ exposure hours 0 400
800 1200 1600 none 92 90

34 hﬁcquer) and stové’dlat 130°C. A6k 30(rhiddtes. A drf@iim thickfdss of 40—50&51 of each cledt>
74 : 116) 92 95 94 94
36 cpd. (lﬂfvﬁr is Obgsned 82 81 81 37
cpd. (110) 85 70 74 66 38 cpd.
(104) The resul ts obtai ned

92
usi ng the tegﬁchlt?ﬁ ﬁgmglp&btfqb;egtgpgo WPa'!‘ﬁ'@gdfsé@éHVqu

eWé

atasring ARReRYE (Y8 t he

_krn O\th ! :jght SiAhhbd)28ing %rc?clﬁ ebnsqsﬁhg ofart @soJr%dmron gt 72b! fida 4 hour Exanple
es ss/.expaosur
0 e 400 condensafiopat 50°C grhefgﬁgcepg loss o? EBQ;UNeathered sample is measured {20 o
92 86 gloss, DIN67530) initially?and after 400, 80841200 ané P00 Kokirs3 respe&ively. 88 -
87 87 87 35 cpd (116) 93 94 95
96 96 36 cpd. (115) 90 87 85 82
85 Tig/results objaihed(ubib@ the testdight stabiliders of the presént invention #iBne are set ouf 2
38 cpd. 94 92 94 94 WO
97/ 36880 i('t:qu)e%llowmggi;able
PCT/ EP97/ 01331 - 68 - These
resul ts clear| Y EIGHBRS ([MRSECEdIq | NPT oved TRsLEL o rdGar mertmg—(ap shown
by superior gl ass 'lr“gt enti on)'sof the stabhj Ia? g ﬁﬁs q‘?t %s of fhe
i nvention, reldtive to{the unstlabiPised ¢68dpoki 80Bns|. 120Qanpl 1699

- none 92 90 34 15 -

34 cpd. (123) 90 84 86 85 74

35 cpd. (116) 92 85 94 o4 94

36 cpd. (115) 89 83 82 81 . 81

37 cpd. (110) 85 67 70 74 66

38 cpd. (104) 92 94 93 g2 92

The results obtained using the test light stabilisers of the present invention together with the
known light stabiliser are set out in the following Table:

Example | Test Cpd. 20° gloss/exposure hours
0 400 800 1200 1600
- none 92 86 49 14 -
34 cpd. (123) 91 88 87 87 87
35 cpd. (116) 93 94 95 96 96
36 cpd. (115) 90 87 85 82 85
37 cpd. (110) 85 80 74 72 72
38 cpd. (104) 93 94 92 94 94




Preparation of a sun protection cream The conpound of formula (113) is
ground in water containing quartz sand and 8% of phospholipid

(Phosphol i pone 80), as auxiliary, to a nmean particle size of 250 nm The
‘nanopi gnent suspension so obtained is then incorporated into the foll ow ng

conposi ti onwo 97kdsese A di net hi cone 2%  pcr/kEORImBPY!
nyristate 9% stearyl al cohol 10% stearic acid

4% octyl nethoxyci nnamat e 3.5% Phgse B tri et hanol am ne
1. 2% Car boner 934 (1% 5. 0% conmpound (113) as
50% suspensi on 9.6% (4. 85% active) wat er

55. 7% P ' . ' ith
Phase B, | o TREfosuls S6EH @t o ifloidoplbenOrRARBITATG BRISroBR I L1
wi t h vi gor osupereriglass iefention) pliihe stapilisegifomppsitiansiof therdyentions relative &g tej s
al | oned to gelhilised cdritpdafliohdle SPF anal yser (SPF 290 ex Optometrix) the

i ght protection factor of the sun protection creamso obtained is found

to be 22. The perneability of the sun protection creamso obtained to the
UVA conponegkaniile 380 nmis zero. WD 97/ 36880

PCT/ EP97/ 01331 -69 -

Preparation of n protection cream

The compound of formula (113) is ground in water containing quartz sand and 8% of
phospholipid (Phospholipone 80), as auxiliary, to a mean particle size of 250 nm. The
nanopigment suspension so obtained is then incorporated into the following composition.

Phase A
dimethicone 2%
isopropyl myristate 9%
stearyi alcohol 10%
stearic acid 4%
octyl methoxycinnamate 3.5%

Phase B
triethanolamine 1.2%
Carbomer 934 (1%) 5.0%
compound (113) as 50% suspension 9.6% (4.85% active)
water 55.7%

Phase A is separately very carefully homogenised and, as with Phase B, is then separately
heated to 75-80°C. Phase B is then added, with vigorous stirring, to Phase A. Whilst
stirring, the mixture is allowed to cool. '

Using the SPF analyser (SPF 290 ex Optometrix) the light protection tactor of the sun
protection cream so obtained is found to be 22. The permeability of the sun protection
cream so obtained to the UVA component at 360 nm is zero.



Exanmpl e 40 Preparation of a sun protection enulsion The conpound of
formula (102) is ground in water containing "zirconiumsand" and 7% of

Pl antaren 2000 to a nean particle size of 180 nm The nanopi gnent

suspensi on so obtained is then incorporated into the foll owi ng conposition.

Phase A wo@xieestr et h-6 and stearyl al cohol 2% PCTEPOHQIRYr et h- 25
2% cetearyl al cohol 5% caprylic/capric triglyceride
5% cetearyl octanoate 10%o - vasel i ne

5% Phase B propyl ene gl ycol 3%

Car bopol 934 (1% 0.2% conmpound (113) as 50%

suspensi on 10% (5% acti ve) wat er

57.53% Phase C tri et hanol am ne 0.27%
Phases A andE@mplesdGeparately heated to 75-80[err]C. Phase B is then added

to Phase A, with vigorous honogenisation, followed by Phase C and the
whol e i s intensi velr}/ re- hqnqi%eni st. WO 97/ 36880
PCT/ EP97/ 013§;e9ﬁaﬁo____ofasmmo_eu__mm1 - 70 -

The compound of formula (102) is ground in water containing “zirconium sand” and 7% of
Plantaren 2000 to a mean particle size of 180 nm. The nanopigment suspension so
obtained is then incorporated into the following composition.

Phase A
Ceteareth-6 and stearyl alcohol 2%
Ceteareth-25 2%
cetearyl alcohol 5%
caprylic/capric triglyceride 5%
cetearyl octanoate 10%
vaseline - 5%
Phase B
propylene glycol 3%
Carbopo! 934 {(1%) 0.2%
compound (113) as 50% suspension 10% (5% active)
water 57.53%
Phase C
‘triethanolamine ' 0.27%

Phases A and B are separateiy heated to 75-80°C. Phase B is then added to Phase A, with
vigorous homogenisation, followed by Phase C and the whole is intensively re-
homogenised.



Usi ng the SPF anal yser (SPF 290 ex Optonetrix) the |light protection factor
of the sun protection creamso obtained is found to be 11. The perneability
of the sun protection oil-in- water emrmul sion so obtained to the UVA
conponent at 360 nmis zero. Exanpl es 41 and 42 10 g of polycarbonate
powder (Lexwootaésso are di ssolved, with stirring at 25C , porktyr9:1331

nmet hyl ene chl oride. Several hours stirring are required. Then 0.2 g of the
test UV absorber is added (2% on the polycarbonate). Fromthe resulting
solution there is cast a filmhaving a thickness of 20 m crons. The
respective filnms are exposed in an Atlas Watheroneter C 65 at a bl ack
table tenp regul ar

i nterval s, eﬂﬂﬁ&@?ﬁla@% aftlr(gﬁf:o?ggﬁ pfﬂ&f’%% I@”@('g%&%g t@ifwn(%haegélypl ng the
Yel | owness RrAt@etioncrgam sp pbigined isfaundda pe 11 The repeahijity Mﬁ&’%ﬁ!e@'OntWé'P'e are

set out th&nétﬁﬁ&ﬁtﬂénbﬁ@o%iﬁ&&'fd&héUwfcofdpﬂnmufﬁéoﬁn@&%kﬁd for the test
films to reach a Yell owness i ndex of 5 or 7.

Tabl e Exanpl e UV absor ber Exposure tine (hours) to
reach: Examples 41 and 42 Yl =5

Yl=7 - none 900

1000 41 conpound (125) 2150 3350
42 cthp of paliycab@6ate powder (Lexan 118pBdre dissolved, with stirrifg x25°C Piml Spapefbonat e

i s especi al J!\Xth?l?ﬁéei:ﬁlh’.:rgﬁeégvdrélglﬁ&rs%ﬂﬁ’m@ ﬁm%gxﬁ]ﬁd%/'g@t h% Ping! éé/st uﬁ%&?&%&f'g' Y,

the results I n denonstrate oun
Exanpl es 41isgfdedi2%9n:the gplycarbonaia)l éfom\mezlmulﬁmmsdutiooﬂhqyelwataahimetlaung a

WO 97/ 36880hickness of 20 microns. .
PCT/ EP97/ 01331 - 71- Exanpl es

43 and 44.
The respective films are exposed in an Atlas Weatherometer Cl 65 at a black table

‘temperature of 63°C. and a relative humidity of 60%. At regular intervals, the discolouration
of the samples is examined by measuring the Yellowness. Index (Y1, DIN 6167 method).

In the following Table, there are set out the respective exposure times (in hours) required
for the test films to reach a Yellowness index of 5 or 7.

Table
Example UV absorber Exposure time (hours) to reach:
Yi=5 Yi=7
- none 900 1000
41 compound (125) 2150 3350
42 compound (126) 1780 3100

‘Polycarbonate is-especially sensitive to light and tends to yellow rapidly. Accordingly, the
results in the Table demonstrate that the test compounds used in Examples 41 and 42 are
very valuable UV absorbers for polycarbonate.



To 100 parts of pol yoxynet hyl ene copol yner (unstabilised) there are added
0.1 part of calciumstearate, 0.1 part of nelamne and 0.3 part of an
antioxidant (lrganox 245). To this mxture there are then added 0.3 part of
a hindered amne light stabiliser (Tinuvin 622) and 0.3 part of the test UV
absorber. TH&OQgz488 ni xture is mixed well at 25[err]C. usPGRERR7OPBRNKe| "

m xer. The powder m xture is then extruded to granulate in a doubl e-screw
extruder operating at 150 rpmusing a temderature profile of

45/ 180/ 190[err] C. The granulate is then converted into plates (2 mm in an
I nj ection noul di ng devi ce. The respective plates are exposed in an Atlas
Weat her onet eExa@iplés33anda4bl ack table tenperature of 55[err] C. using the
cycle of 102 mnutes dry and 18 mnutes wet. At regular intervals, the

gl oss of the respective plates is determ ned using a gl oss neasuring device
(M cro d ossTo Bpkaas tipalyoxymethidenteopstymes (unstabilisdd) g@reane]added @.heait b ht
measur enent . .l b t ; :

Tabl e sl e b TR A arei o il of dh qrienuih URBRBR A Vols ) o
1250 hours Mixture there are then added 0.3 part of a hindered apine lightstgbiliser [{ipgvin 622)nd

1000 1250 p.3 part of the test UV absorberTPHEEpowder mixtuf is mixed Rell at 25%3 usin% a *Hénke
72* 2* , 43 .Cpd., "116% 79 17 77 8 78
78 44mixer. The p%_r n'mlgﬁ);s then exjruded to.granulate {1-a double-sgew extruders 76
* After 750, opbtdliig antsol-gmusingr tempétatuire profile@lf 45/28001 S0°CeTid rareuthte isalides .
The results denpnstrate t h t..CO nds,_of Exanples 43 and 44 are
val uabl e W ﬁ‘s’%’? é?tg pﬁl (t)ersqgténe"g)i "S\ a}ﬂ)ﬁ o%/%g@ﬁ'{/'f’ gﬁ‘é'cec opol yner. WO
97/ 36880 _ _ PCT/ EP97/ 01331 .
-72 - O ai e respactivd HIABD WO En Al WaAtHEYofheter CI 65 at a black table
temperature of 55°C. using the cycle of 102 minutes dry and 18 minutes wet. At regular
_intervals, the gloss of the respective plates is determined using a gloss measuring device
(Micro Gloss, Byk Gardner) with the adjustment of 60° to the light measurement. The results
obtained are set out in the following Table.

Table

Example UV Absorber Gloss after 0, 250, 500, 750, 1000 or 1250 hours

0 250 | 500 | 750 | 1000 | 1250
N none 78 76 73 73" 72* 72

43 Cpd. (116) 79 77 77 78 78 78

44 Cpd. (124) 76 75 75 75 75 76

* After 750, 1000 and 1250 hours, the control sample developed cracks.

The results demonstrate that the test compounds of Examples 43 and 44 are valuable UV
absorbers for use in polyoxymethylene copolymer.



[err] in which Ris hydrogen, hydroxy, hal ogen,
Cerr]-Cerr]-alkyl, err]-(err]cycloal kyl, CJerr]-Cerr]al kenyl, Cerr]-
Cerr]al kynyl, Cerr]-Cerr]-alkoxy, Cerr]-(err]cycl oal koxy,
Cerr]-Cerr]al kenoxy, (err]-Clerr]al kynoxy or & Cerr]aral kyl; R err]
and Rl err], wowagsndent|y, are hydrogen, ([err]-{ err]al kptTmEPIT01331
Cerr]-Cerr]cycloal kyl, Cerr]-Cferr] aralkyl, -C(=O-Rerr] (in which
Rlerr] is (err]-Cerr]alkyl, Cerr]-C-é@r]alkyl interrupted by 1 to 6
oxygen atons, hetero- substltuted Cerr]- C[err]al ky ,
Cerr]-Cerr]cycloalkyl, C[err]-Cerr]al kenyl, rr]al kyny,
d.err] - ergidimal koxy, C[err] C[err]cycloalkoxy CL' W b’
Cerr]-err]alkynoxy, Cerr]-Cerr] aryl, (err]:Certe

Cerr]-Cerr] aralkyl), or -C(=0) - NH-R[err] in which R[err] Hasslts

pr evi ous si1gAicbinpatmnH;aV'mgdhﬁoemul§a i s hydrogen, hal ogen, hydroxy,
Cerr]-Cerr]alkyl, (Qerr]-(err]cycloalkyl, Cerr]-Cerr]al kenyl,
Cerr]-Cerr]alkynyl, Cerr]-Cerr]-al koxy, (err]-Cerr]cycl oal koxy,
Cerr]-Cerr]al kenoxy, Cemr]-Cerr]al kynoxy, phemyl, Cerr]-Cerr] aralkyl
or -N(R[err])(Rerr]) i ich Rerr] and R er ave their previous
significance, or Rerr] Rlerr] together f Cerr]-Cerr] nenbered
ring. 2. A conpound gtoclaimlin i s hydrogen, hydroxy,
hal ogen, Clerr]-Cerr]-al kyI or (;[err] Cerr]-al koxy, Rlerr] and Rerr],

i ndependent |y, are hyds C&e’rr]ﬁ(t[oérr]alk z~@Qlerr]-Clerr](8al kyl, -
C(=)ORerr] (in which R[etr] s E;[err] Cerr aIkI, Cerr]- C[err]alkyl
interrupted by 1 -2 Cerr]-Cerr] aryl
or err]-Cerr] R[/IR;] has its
previous signific X al ogen, Nydromy,
Qerr]-Jerr]alkyl, phgnyl, aN(R[err])(R[err- in vhich R[erFFz] and R[err]
have their previous significance or Rlerr] and Rerr] together forma
Cerr]-Cerr] nmenbered ring. WO 97/ 36880

PCT/ EP97/ 0133 ' ' -73 - 3.
conpound aée H'}WF s hydregel). hydroxy, Daingen Ga-Censaliorh Cofcncycloalkyf Ca-Cooalkenyl, é‘ '

Caoalkynyl, C4-Cag-alkoxy, Cs-Ci2cycloalkoxy, C2-Caealkenoxy, C,-Coeatkynoxy or Cr-
Cysaralkyl; R, and R,, independently, are hydrogen, Ci-Cxoalkyl, C4-Cizcycloalkyl, C-Cis
aralkyl, -C(=0)-R, {in which R, is C4-Cppalkyl, C2-Czoalkyl interrupted by 1 to 6 oxygen atoms,
hetero-substituted C,-Czpalkyl, C4-C1ocycloalkyl, C,-Cooalkenyl, Co-Capalkynyl, Ci-Coo-alkoxy,
C4-Ci2cycloalkoxy, Cz-cma!kenqu. C2-Cyoalkynoxy, Cs-C12 aryl, Cs-Cy2 aryloxy or C7-Cy3
aralkyl), or -C(=0)-NH-R; in which R, has its previous significance; and R; is hydrogen,
halogen, hydroxy, Ci-Calkyl, C4-Ccycloalkyl, C,-Caoalkenyl, Co-Caealkynyl, C;-Cag-alkoxy,
C4+-Ciaocycloalkoxy, Ca-Capalkenoxy, C-Caealkynoxy, phenyl, C;-Cys aralkyl or -N(R)}(Rz) in
which R, and R; have their previous significance, or R, and R. together form a C4Ci2
membered ring.

2. A compound according to claim 1 in which R is hydrogen, hydroxy, halogen, C,-Czp-alkyl
or C-Cy-alkoxy; R, and R, independently, are hydrogen, C,-Cxoalkyl, C;-C1; aralkyl, -
-C(=‘O)-R4 (in which R, is C4-Caoalkyl, C»-Coalkyl interrupted by 1 to 6 oxygen atoms, Co-
Caoalkenyl, Cs-C2 aryl or Cg-C;» aryloxy), or -C(=0)-NH-R, in which R, has its previous
significance; and Rj is hydrogen, halogen, hydroxy, C1-Caoalkyl, phenyl, -N{R}{R.) in which
R, and R; have their previous significance or R, and R; together form a C;-C,, membered
ring.



[err] in which Ris _hydr ' Clerr] al koxy; either
Rlerr] and Rlerr] are each hydrogen, R[err IS hydrogen and Rerr] is

-C(=O0-Rerr] inwhich Rerr] is qmmﬂ H‘ , Jerr]-derr]al kenyl,

Cerr]-Cerr]al koxy, phenyl optio with CJerr]-Clerr]al koxy
or CH err] - (voblassss) CH err])n-OCH &rr] ih which nis an i rRCGHERITBYM 1 to
5; and R err] is hydrogen, ([err]- C[err]al kyl, hydroxy, Cerr]-{err]al koxy
or phenyl . 4. A conpound accordi ng tofaim3inwiich Ris hydr ogen or
met hoxy: either Rlerr] and Rlerr] are each hydrogen, or Rl err] is hydrogen
and Rlerr] is -COCHerr]-(OCHerr]CHerr])n-CCH err] in which nis an
integer froml to 5; and R err] is hydrogen, (err]-Cerr]al kyl, hydroxy,
met hoxy or ghepy oun Accofirg BRMUMAY Rvngil Bemdi# cl aim 1 having the formil a:
[err] 36880

PCT/ EP97/ 01331 -74 - in
which either Rlerr] and R err] are eachggydrogen, or R err] is hydrogen and
Rlerr] is -C(=O-Rerr] in which R4 i err]-Cerr]al kyl,
Cerr]-Cerr]alkenyl, (err]-Cerr] y, phenyl optionally substituted
with Clerr]- Cdal koxy or CHerr]-( JDCH[err])n OCH err] in which nis
an integer from1l to 5; and Rlerr] isJhydPdgen, hydroxy,

Cerr]-Cerr]al kyl, rrethoxy or phen I

@“@

in which R is hydrogen or Cs-Cjalkoxy; either R, and R; are each hydrogen, or R, is

“hydrogen and R is -C(=0)-R, in- which R, is Cy-Cxpalkyl, C2-Cxalkenyl, Cy-Caalkoxy, phenyl = -
optionally substituted with C,-Caalkoxy or CHz-(OCH,CH2).-OCHs in which n is an integer

from 1 to 5; and R, is hydrogen, C-Caealkyl, hydroxy, C,-C,alkoxy or phenyl.

4.A cbmpound according to claim 3 in which R is hydrogen or methoxy; either R; and R,
are each hydrogen, or R, is hydrogen and R; is -CO-CH,-(OCH2CH,),-OCHj in which n is an
integer from 1 to 5; and R is hydrogen, C-Cxoalkyl, hydroxy, methoxy or phenyl.

5. A compound according to claim 1 having the formula:



6. A conpound according to claim5 in which either R err] and R err] are
each hydrogen, or Rlerr] is hydrogen and Rerr] 1S -COCHerr]; and R err]

i s hydrogen, nethoxy or phenyl . o i lgpn conprising (A) an.
organic material which is sensitmﬂnlmllﬁmluml I ght, oxygen and/or heat,
and (B) as f¢¥iskasger. a conpound+acecordi g tso any one of pehrgesFordsit o 3.

8. A conposition according to clairm7 conprising fromO0.01 to 15 parts by
wei ght of component (B), per 100 parts byswei ght of conponent (A). 9. A
conposition according to claim7 or 8 conprising, in addition to conponents
(A) and (B), one or nore further stabilizers or further additives. 10. A
COMPOSI t I O RAeMh &R [dhdFHDardbach [dfBger, dr R, & yaRIe BhdE, isaS(=oppANent (A),
a synthetic organjc_ pol yner, 11. A conposition accordi ng to %n f clains
7 510" conFs g CrmhsirRertieryt Cr otk Y P phpired i Rivser 1 or
coati ngs Or CaAIKRPSACRADTH,CHR}-OC0HS in whicHR is 2 iflegerdmnt 1 &'6; asé A Bihgarogen,cl ai m
9 conprising,, as ogp%geint é\% a _binder for coatings and, as additional
conponent GV eCrr=flYlmetnay ¢iPD8MY: sel ected from |ight stabilizers of
the sterically hindered am ne and/ or 2-hydroxyphenyl - 2H benzotri azol e type.
13. A conpogifion a rdin 0,cl al. [ | o) | esent in
an anount of- begiPi8 2o i Myhion slind/H, Gy FRARCER hydrbger oPRTE

bi nder. 1 hydrégepamd diig {CShCHe @od Msighydiogenanethaxyian pbgnybh t he or ganic :
material which is sensitive to danage by |ight, oxygen and/or heat is an
undyed, dyed or printed fibre material. WD 97U36NO

PCT/ EP97/ 0133A composition comprising 75 -

(A) an organic material which is sensitive to damage by light, oxygen and/or heat, and:

(B) as stabilizer, a compound according to any one of claims 1 to 3.

8. A composition.according to claim 7 comprising from 0.01 to 15 parts by weight of
.component (B}, per 100 parts by weight of component (A).

8. A composition according to claim 7 or 8 comprising, in addition to components (A) and

(B), one or more further stabilizers or further additives.

10. A composition according to any of claims 7 to 9 comprising, as component (A), a
synthetic organic polymer.

11. A composition according to any of claims 7 to 10 comprising, as component (A), a
thermoplastic polymer, a binder for coatings or a photographic material.

12. A composition according to claim 9 comprising, as component (A), a binder for coatings
and, as additional component C), one or more stabilizers selected from light stabilizers of
the sterically hindered amine and/or 2-hydroxyphenyl-2H-benzotriazole type.

13. A composition-according to claim 12 in which component C) is present in an amount of
0.05 to 5 parts by weight, per 100 parts by weight of the binder.

14. A composition according to claim 7 in which the organic material which is sensitive to
damage by light, oxygen and/or heat is an undyed, dyed or printed fibre material.



15. A nethod of increasing the sun—protection factor of textile fibre
materials, which conprises applyi g to the fibre materla s a conpound

according to any one of clainms 1 toJﬂlull "Iﬂl“ﬂ(ﬂl ﬂm aqueous- or gani c
solution, and then fixing this conp tic preparation
conpri sing atWoeu¥sstone conpound accordl ng to any one of clrmEPYIOIB 6 and
a cosnetically acceptable auxiliary. 17. A process for stabilizing
organic material against damage by |ight; 7®xygen and/ or heat, which
conprises adding to this material a stabilizer conprising one or nore

conpounds according to any one of clains 1 to 6. 18. The use of a
conpound according to any one of clains 1 to 6 as a sunscreen for the human

skin.  19. AspA Rie@idd of mereaélggr g.%%qusrdmomac@rgor nge Pr{atéra]s"wh.eh ( 1A)

conprising reacting an o- ybenzam d
which Ris agomemﬁeﬁéap'v'nga ¢ fibre malprials 21corereLpy Reeording tocay one pbcrlamsatos

[err] I in ¥kadueold dghiedus- &%arlﬁﬁéduiti%ﬂ 4rid tRérPfixiRgltnis tOmpéupduce a conpound
of formul a: WO 97/ 3688

PCT/ EP97/ 01331
16. A cosmetic preparation comprising at least one compound according to any one of

claims 1 to 6 and a cosmetically acceptable auxiliary.

17. A process for stabilizing organic material against damage by light, oxygen and/or heat,
which comprises adding to this material a stabilizer comprising one or more compounds

according to any one of claims 1 to 6.

18. The use of a compound according to any one of claims 1 to 6 as a sunscreen for the
‘human skin.

. 18. A process for the production of a compound of formula (1A) comprising reacting an o-
hydroxybenzamide of formula:

O
il

C—NH
Sl
OH

in which R is as defined in claim 1, with a benzoy| chloride of formula:

O

] R3
cu—c—@ (5)

in which R; is as defined in claim 1, to produce a compound of formula:



-76 - [err] in which R and R3
have their previous significance; and the conp formula (6) is then

reacted with a benzam di ne having t :

[err] in which R Rerr] and m,ﬂimwﬂﬂﬂllned inclaiml, to
produce a cogposssoof fornmula (1A). * 20. LA'p for therapotisii on of a
conpound of fornula (1A) conprising conprising reacting an

o- hydr oxybenzam de of fornula (4) as def-i7éedin claim 19 with a

p- ni.tro-benzoyl chloride of formula: [err] in which R3 is as defined
in claiml, to produce a conpound having the fornula: [err] WO
97/ 36880 o PCT/ EP97/ 01331

in which R and Rj have their previous significance; and the compouhd of formula (6} is then
reacted with a benzamidine having the formula:

in which R, R, and R; are as defined in claim 1, to produce a compound of formula (1A).

20.A process for the production of a compound of formula (1A) comprising comprising
reacting an o-hydroxybenzamide of formula (4) as definedin claim 18 with a p-nitro-benzoyl
chloride of formula:

? Ry
cn—c—@uoz (8)

in which Rj is as defined in claim 1, to produce a compound having the formula:

C.
A )
.C (9)
o)
G
NO,



-77 - in which Rand Rerr] areas—definmed—inmctaim1, then reacting the

conpound of formula (9) with a be Wl ' he fornmula: [err]
in which Ris as defined in clai miﬂﬂ] "EW @Hﬂrﬁl!ﬂonpound of formul a:
[err] in which R and ‘R3'% S Isne¢ in claiml1, and finally

hydr ogenat i ngwa d1esssonpound of fornula (11) to produce a CORGUEPRIOUPLf or mul a
(1 A. 21. A process for the production of a conmpound of formula (1) or
(1 A conprising reacting an o-hydroxybenZani de of fornula (4) as defined
in claim1l9 with a p-acyl am nobenzoyl chloride having the formula: [err]
in which R3 and R4 are as defined in claim1, to produce conpounds havi ng

t he fornul a: in which R and Rj are as defined in claim 1, then reacting the compound of formula (9) with

a benzamidine having the formula:

in which R is as defined in claim 1, to produce a compound of formula:

NZ N (11)

NO,

in which R and R; are as defined in claim 1, and finally hydrogenating the compound of
formuia (11) to produce a compound of formula (1A).

21. A process for the production of a compound of formula (1) or (1A) comprising reacting
an o-hydroxybenzamide of formula (4) as defined in claim 19 with a p-acylaminobenzoy!
chloride having the formula:

R, O
1] oo
cr—-c—@-mﬂ-c—n4 (12)

in which R; and R, are as defined in claim 1, to produce compounds having the formula: _



WD 97/ 36880 PCT/ EP97/ 01331

- 78 - [err] in which R Rerr] and R err]
are as defined in claim1, and finally reacting the conpound of fornula
(13) with a conpound of forhula (10) to produce a conpound of formula:

[err] woomesso 1N which R Rlerr] and Rl err] are aspdefkpomisain claim
1. 22. The conpounds having the formula: [err]
-78 -

A, 0 A
C.
N
A & (13)
o
0

=0

in which R, R; and R, are as defined in claim 1, and finally reacting the compound of
formula (13) with a compound of formuta (10) to produce a compound of formula:

_ OH
N N (14)

in which R, R3 and R, are as defined in claim 1.

22. The compounds having the formula:

in which R and R, are as defined in claim 1.

23. A process for the production of compounds having the formula {6) as defined in claim

22 comprising reacting an o-hydroxybenzamide of formula:



in which Rand R err] are as defined in claim1, 23. A process for the
production of conpounds having the forrmula (6) as defined in claim22
conprising reacting an o-hydroxybenzam de of fornmula: WO 97/ 36880
PCT/ EP97/ 01331 -79 - [err] in which R
Is as definedwonrssesm m 1, with a benzoyl chloride of fornulRCT/EPPEI33L

in which Rerr] is as defined in claiml, to produce a conpound of formula
(6). 24. A conpound having the fornula-7®)y: [err]

_

AN g

C—NH,
€
OH

in which R is as defined in claim 1, with a benzoyl! chloride of formula:

® R,
c1—c—®/ (5)

in which R; is as defined in claim 1, to produce a compound of formula (6).

24. A compound having the formula (9):

C.
N
=36 o
O

in which R and Rj; are as defined in claim 1.

25. A process for the production of a compound of formula (9) as defined in claim 24
comprising reacting an o-hydroxybenzamide of formula (4) as defined in claim 18 with a p-
nitro-benzoy! chioride of formula: -

1 R,
m—c@mz (8)

in which Rj is as defined in claim 1, to produce a compound having the formula (9).



in which Rand R err] are as defined in claim1. 25. A process for the
production of a conmpound of fornula (9) as defined in claim24 conprising
reacting an o-hydroxybenzam de of fornmula (4) as defined in claim19 with a

p- nitro-benzoyl chloride of formula: [err] in which Rerr] is as
defined in Gloaaesse t O produce a conpound havi ng the fornpceErdp13st

WD 97/ 36880 PCT/ EP97/ 01331

-80 - 26. A conpound having the formd8+13): [err] i n which

R Rerr] and Rerr] are as defined in claiml. -2Z—A-preecess+or—the

production of a corrpound.havi ng the ff)rnul a (13) con'i)ri'si nii rTlTﬂ mg
26. A compound having the formula (13): ”! l“cl I“I“ !!“ s I l*

CJ
R i
.C (13)
o}
|G
NH—C—R,

.in which R, R; and R, are as defined in claim 1.
27. A process for the production of a compound having the formula (13) comprising reacting

an o-hydroxybenzamide of formuta (4) as defined in claim 19 with a p-acylaminobenzoyl
chloride having the formula:

0

n H‘ ?l)
CI—C@NH-C—& (12)

in which R3 and R, are as defined in claim 1, to produce compounds having the formula(13).



an 6- hydr oxybenzam de of fornula (4) as defined in claim19 wt
p- acyl ami nobenzoyl :chl oride having the fornula: [err]
and R4 are as defined in claim1,

IS/ -
in m?@ﬁag‘

formul a(13).
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(57) Abstract
. The present invention provides compounds having the formula (1) or (1A) in which R is hydrogen, hydroxy,

C4-Cizcycloalkyl, C2-Capalkenyl), C2-Capalkynyl, Ci-Cao-alkoxy, Cy-Ciacycloalkoxy,
R; and Rz, independently, are hydrogen,
Czoalky] interrupted by 1 to 6 oxygen atoms,
C4-Cizcycloalkoxy, C2-Caoalkenoxy,
its previous significance;
alkoxy, Cs-Cizcycloalkoxy, Ca-Capalkenoxy, C2-Capalkynoxy,

characteristics and superior resistance to exposure to UV light, relative to known triphenyltriazine compounds.

halogen, C3-Cop-alkyl,
C2-Cogalkenoxy, Cz-Cacalkynoxy or C7-Chzaralkyl;
Ci-Caoalkyl, C4-Cpacycloalkyl, Cr-Cysaralkyl, -C(=O)-R4 (in which Ry is C)-Cyoalkyl, Cp-
hetero-substituted Cy-Czoalkyl, Cs-Ciacycloalkyl, C2-Caoalkenyl, C2-Capalkynyl, Cj-Capalkoxy,
C2-Cyoalkynoxy, Cs-Cizaryl, Cs-Crzaryloxy or Co-Cizaralkyl), or -C(=0)-NH-R; in which R; has
and Rj is hydrogen, halogen, hydroxy, Ci-Cagalkyl, C4-Cracycloalkyl, Cs-Cagalkenyl, C2-Capalkynyl, Cj-Cao-
ko3 phenyl, C7-Cyzaralkyl or -N(R1)(R2) in which R; and R3 have their previous
significance, or R and Ra together form a Cy-Cyz membered ring. The new triphenyltriazine compounds have improved absorption spectrum




