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PCT/ EP98/ 01975 Preparation of | owdust stabilisers The present

invention relates to a process for ‘the preparation of |ow dust stabilisers’
by ex- truding a subcooled nelt, to the use of the products of this process
for stabilising organic po- |lyners, to nowef.-anorphous nodifications, e.g.-
of 2,2'-nethylenebis(4-[1,1,3,3-tetranethyl- butyl]-

6- benzotriazol - 2-yl - phenol ), to a novel crystalline nodification of

2- (2- hydroxys 3 5 I-henyl) 5-chl orobenzotri azole, to a process
for its preps rauon o FBetSSH- as wel | as to conpositions stabilised
therewi t h. The developnent of stabiliser which are | owdust and therefore
generally easier to handl e has been pursued for sone tinme; specific
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US- 5574166. hBsdpen pursusd firlspmertiops ispecitioy/stabilisals havs) ditemalia( béen inlougt)adtohe

melt to preven ¥&;§llakés;(?}q oS- Egaéﬁ% 8579 describes the preparation of a

partially crysb Ine sta Ser consi sting of anorphous
tetrakis[3-(3,5- d|-tert but yl - 4- hydr oxyphenyl ) pr opi onyl oxymet hyenet hane and
a crystal | ngs Al 57750 ABGBEL e SREparRGPSY d Mfkulrd St Efebikylpipahiaine Wpb Sabilisers

descri bes the extr _
t et r aki s[ 3- (@ highcdindtiew mdieauldr weighy by oixipd e/ mejiedgtate. nyl oxynet hyl i rret hane .

and the m Xtﬂtg-‘f\ t}ggfﬁésé%wa R%egg%r?hesﬁtlebgra%n bAbWaREsoinddrt By Btruding a

tenperatures 1 n
calcium stearate melt; JP—A-59-1 04348 and EP-A-565184 also propose extruding a melt.

DE-A-19541242 proposes pastillising a mixture consisting of crystalline and melted plastic

additives.

The use of a regular melt during extrusion is only possible to a limited degree owing to its
low viscosity.

Amorphous modifications of individual stabilisers and their use for stabilising organic poly;
mers have already been described, inter alia, in EP-A-278579, US-A-4683326, S
EP-A-255743, US-A-5373040, US-A-5489636, JP-A-59-104348, US-5574166. They are. .
usually prepared by rapidly cooling (chilling) the melt to prevent crystallisation. EP-A-278579
describes the preparation of a partially crystalline stabiliser mixture consisting of amorphqﬁS o
tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyloxymethylimethane and a crystalline - '
organic phosphite by subcooling the melt.

EP-A-514784 describes the extrusion of tetrakis([3-(3,5-di-tert-butyl-4-hydroxyphenyl)propio-

nyloxymethylimethane and the mixtures thereof with inorganic salts of fatty acid salts at
temperatures in the melting range.




WD 98/ 46342

PCT/ EP98/ 01975

Sur pri si ngVQ 98/4634has now been found that the metastable sta‘f‘é’r’Wﬂa@p
passed during the preparation of |ow nolecular weight anorphous
stabilisers, the subcooled nelt, is excellently suitable for use as
granulation liquid or binder during the extrusion. It is renarkable that
the formation of crystalline modi fi catiohs of the | ow nol ecul ar wei ght
stabilisers is unexpectedly highly inhibited, making it possible to
process the plastic extrusion conpositions to granul es by conventi onal
nmet hods. Accordingly this invention relates to a process for the
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possible at all. The nmoul ding of the product can, for exanple, also be
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the granul es obtainable by the novel process as well as to the use of a
subcooled nelt for extruding a stabiliser or stabiliser mxture
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mixture, for example by dripping in the liquid state or by dividing in the plastic state with sub-

sequent cooling. The process of this invention therefore also encompasses a process for
granulating a stabiliser, which comprises extruding and dividing a subcooled melt of the
stabiliser or the plastic compound consisting of the mixture of the subcooled melt of the
stabiliser and of crystalline stabiliser and/or other customary additives. Solidification after
extrusion gives a low-dust stabiliser, e.g. as granules.

_ This invention also relates to the granules obtainable by the novel process as well as to the
use of a subcooled melt for extruding a stabiliser or stabiliser mixture, in particular for pelleti-
sation, meit granulation or compounding.

The subcooled melt is single-phase and accordingly has only one single glass transition tem-
perature; it can, however, consist of one or several chemical compounds and it preferably
consists of 1 to 3 main components. Main components are to be understood as being those
compounds, the proportion of which in the subcooled melt is 10 % by weight or more, pre-



conpounds, WwhagRgsaportion of which in the subcooled nmelt is Periepayoiwes ght
or nore, pre- WO 98/ 46342
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ferably 30 % by weight or nore. Also inportant is a subcooled nelt which

consists mainly, i.e.- usually to 60 % by w8i-ght or nore, preferably to 70 %
by weight or nore, of 1 chem cal conpound (weight always being based on the
total weight of the honbgeneous subcooled nelt). The amount of

tetraki s[ 3- +dh = ~4z ' | in
the. subcool SAmALR0 ™ BY el o e HECTHERIERI, A BiBRIGRAm A WAL BURIEE iy, |
from 0-60 9%d.eyusheliyiat60 %A byaveight oF more, prefprably-tot70 % byevsightior mrs, af f\chemicah
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tort - bt yi - SoRpOissibh i Beigilsped on the foal wefant of the hamoognegys subcooled
conponent ofneithe sub- cool ed nelt. The nol ecul ar wei ght of the chem cal
conpounds form ng the subcooled nelt (main com ponents) is usually
300-1200 g/ nol, preferably 300-1000 g/ nol, particularly preferably 500-
1000 g/ nol . Thhasmuntaineteakis[8-(8;paliHatbutyled-hydrosypdheny)jpropionyl@wenathylatetiamedn
conpounds, for exanple hydrocarhbons containing 6 to 100 carbon atons and,
wher e appr o8 $Hpgoo df'l‘f’ltﬁp'i‘?gq@a&%ﬁ ,géW‘ﬂg'gB; mare B',’e??',ablﬂé'l%b%ﬁp TR
mel ting poi Rej .m%s)m&ilamﬁnpehsm;ﬁaéessmms inO&rdN i¥4Hat WHeRsiNtetPaldSia-(3,5-di-
conponent, preferably any conponent present to nore than 5 % by weight, is
usual | 'y 130pest-bitg-4hydroxypbenylpremienyldxymetnidinethane innotra maiarcomponent of the sub-
preferably 170L§F{£¢]|tc or higher, and the glass transition tenperature
(T[err]) i s °pqY range from 10-120C, preferably from20-1 00[err]C. The
ratio of glass transition tenperature (T[err]) to nelting point (mp.),

each nmeasur in . Kelvin.(K),.is. preferably in.the range fr Q.6.to. 0.9:
ror 6 br of o d0pyTIEEAaRidHt bt e :bRirGF=E Retpespidd brmiing 3 Lo ek (heicigorts. m
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form by chi %&.@@Héhﬁ{‘e@? .136;#8@%@'?@%&%&&érgr%oé]u%%&gérrémglr:%‘?@egﬁxl?usedo fin
t he novel prhighessnd the glass transition temperature (Tg) is in the range from 10-120°C, preferably
from 20-100°C. The ratio of glass transition temperature (T g) to melting point (m.p.), each
measured in Kelvin (K), is preferably in the range from 0.6 to 0.9; more preferably in the
range from 0.65 to 0.85.

The compounds which form the subcooled melt are usually light stabilisers or antioxidants,
for example those cited in the list given hereinbelow under the items 1, 2 and 4, provided
they meet the stated criteria regarding molecular weight, melting point and glass transition
temperature. They preferably belong to the class consisting of UV absorbers, sterically
hindered amines (HALS), phenolic antioxidants, phosphites, phosphonites, lactones. In the
novel process it is generally possible to use those compounds which, by themselves or as
mixtures, are obtainable also in single-'phasé amorphous form by chilling the melt.

The following compounds are preferably used in the novel process:
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-4- 1)

2,2 - met hyWQM@‘(M [1,1,3,3-tetramet hyl butyl]-6-benzotri azBCT@P%/QfIST’\%noI)
(CAS reg. J[err] 2

bi s(2- net hyl - 4- hydr oxy-5-tert-butyl phenyl)sulflde (CAS reg. No.

000096- 69-5), [err] 4)

N, N -bis(3-[3,5 -di-tert-butyl-4"- hydroxyﬁﬁenyl ] propi onyl ) hexanet hyl efedi a
m ne (CAS reg. No. 023128-74-7), 5) 1,3,5-trinmethyl-2,4,6-tris(3";
5'-di-tert-butyl-4"-hydroxybenzyl)benzene (CAS reg. No. 001709-70-2), 6)
1, 3, 5- t ri s( 3) 2A+methwianebigt4y(1, 143, Bstetramsthbityl]-5-ben2otiiazali2ayphenal) (CAS neg.

H, 3H,5H)trione (CAS reg. No. 027676-62-6), [err] 8)
1,3,5-tris(4-tert-butyl-3-hydroxy-28=Yi net hyl benzyl )1, 3, 5-triazi /&4, 4, 6-(
1H, 3H,5H) trione (CAS reg. No. 4060 =6- 1) ,0H9) OH N=

di (1, 2, 2,6, 6-pent anet hyl pi peri di n- N , h‘\é benzy
| )-2-n-butyl -

No. 103597-45-1) of formula

H,C

CH,
HSCZ‘\CH H CJ\CHs

CH,

I HC” | ~CH,

2) bis(2-methyl-4-hydroxy-5-tert-butylphenyl)sulfide (CAS reg. No. 000096-69-5),

3) (CH)C NG C(CHI: (CAS reg. No. 069851-61-2),
HO OH |

C(CHy), C(CH,),

4) N,N'-bis(3-[3',5'-di-tert-butyl-4"-hydroxyphenyl]propionyt)hexamethylenediamine (CAS
reg. No. 023128-74-7),
5) 1,3,5-trimethyl-2,4,6-tris(3",5'-di-tert-butyl-4’-hydroxybenzyl)benzene (CAS reg.
No. 001709-70-2), -
6) 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-1,3,5-triazine-2,4,6(1H,3H,5H)trione (CAS reg.
No. 027676-62-6),

7 CHC :Q/\j\ J\/(’:(C‘c”a)’ (CAS reg. No. 032687-78-8),

C(CH,), C(CH,),

8) 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)1,3,5-triazine-2,4,6-(1H,3H,5H)trione
(CAS reg. No. 040601-76-1),
9) di(1,2,2,6,6-pentamethylpipetidin-4-yl)-2-(3, S-dt-tert-butyl-4-hydroxybenzyl)-z-n-butyl-
malonate (CAS reg. No. 063843-89-0),
- 10) 2-(2-hydroxy-3',5"-bis(1,1-dimethylbenzyl)phenyl)benzotriazole



mal onat e (cwﬁgmquo 063843-89-0),  10) PCT/EP98/01975

2-(2'-hydroxy-3",5" -bis(1,1-dinet hyI benzyl ) phenyl ) benzotri azol e WO
98/ 46342 PCT/ EP98/ 01975
-5- HO [err] 11)

2-(2'-hydroxy-3",5 -di-tert-butyl phenyl)ber?zotrlazole (CAS reg. -
No. 003846-71-7); 12) isoneric mxtures (CAS reg. No. 181314-48-7)

consi sting of about 85 % by wei ght of

5,7-di-tert-butyl-3-(3, 4-di net hyl phenyl ) -(9d) - 2(3H) - benzof ur anone_and about
~ 15 % by wei ght of

5 7-di-tert-butyl-3-(2, 3-di rrethyl phenyl)-(9d)-2(3H)-kenzao

pentaerythritol -tetrakis(3-[3",5 -di-tert-buyt 4qhydr O ppi onat e)
(CAS regqg. No. 0066 =\
2- ( 2- hydr oxy- dcé\sdﬁg‘t”i?to%agipﬁﬁiﬂ{;ﬂm@a henzl TT% (CAS reg. No.

3864- 99- 1) [err] 16) tris(2, INefl-teMt - but Yo Johosphi t e
(CAS reg. No.031570-04-4); [err]

11) 2-(2"-hydroxy-3',5"-di-tert-butylphenyl)benzotriazole (CAS reg. No.003846-71-7);

12) isomeric mixtures (CAS reg. No. 181314-48-7) consisting of about 85 % by weight of
5,7-di-tert-butyl-3-(3,4-dimethylphenyl)-(9d)-2(3H)-benzofuranone and about 15 % by
weight of 5,7-di-tert-butyl-3-(2,3-dimethylphenyl)-(9d)-2(3H)-benzofuranone;

13) pentaerythritol-tetrakis(3-[3',5'-di-tert-butyl-4'-hydroxyphenyilpropionate) (CAS reg.
No. 006683-19-8); ‘

14) 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-chlorobenzotriazole (CAS reg. No. 3864-99-1)

15) 2N (CAS reg. No. 080410-33-9);

16) tris(2,4-di-tert-butyiphenyl)phosphite (CAS reg. No.031570-04-4);

C(CH,), C(CHy),
(CAS reg.
(CHy),C C(CH,),

No. 26741-53-7);



No. 26741-53-7); WD 98/ 46342

PCT/ EP98/ 01975 -6- [err]

No. 37042- WO 88/46342) 9) PCT/EP98/01975
2-[2' -hydroxy-3'-(a,[err]-dinethyl benzyl)-5-(1,1, 3, 3-tetranet hyl butyl ) phen
yl ] benzotriazole of [err] " The follow ng Tabl e provides the

nol ecul ar weight (Mv), nelting point (mp.; DSC +4[err]C/mn), nelt

enthal py ([err]H), glass transition tenpeTQrure (Tg; DSC +20[err]C/ m n).and
preferred processing tenperature (Tp) of these conpounds: conpound Mw

(g/ nmol) m p. ([err]C) AH(J/g) Tg ([err]C) Tp ([err]C) about

1) 658 140 2) 358 161
113 25- 35 060 3) S04, 8 177 55- 65
70- 100 18) (25"% N-(CHY; c(g%a 13QCAS reg.

H

No. 37042-77-6);
19) 2-[2"-hydroxy-3'-(, a-dimethylbenzyl)-5"-(1,1,3,3-tetramethylbutyl)phenyi]benzotriazole of

(CAS reg. No. 073936-91-1).

The following Table provides the molecular weight (Mw), melting point (m.p.; DSC
+4°C/min), melt enthalpy (AH), glass transition temperature (Tg; DSC +20°C/min) and
preferred processing temperature (Tp) of these compounds:

compound Mw(g/mol) m.p.(°C) AH(J/g) Tg(°C) Tp (°C)about

1) 658 197 86 70-80 90-140
2) 358 161 113 25-35 40-60
3) 594.8 177 g3 55-65 70-100
4) 636.9 160 86.5 50-60 70-130
5) 775 179)243* 200/65*  90-100 105-125
6) 784 220 75 - 105-115  115-140
7) 553 200/228* 50/120* 65-75 75-100
8) 699 158 20.5 110-120 120-155
9) 685 148 80 40-50 55-145
10) 447.6 139 84 35-45 55-100
11) 323.4 154 88.5 15-26 25-40
12) 350.5 132 920 20-30 40-80

13) 1177.6 105-125* 50-72* 40-55 65-95



5) 775 woO 98/483243* 200/ 65* 90-100 105-125 6 PCTAEP9IS8/01975

220 75 105- 115 115-140 7) 553 200/ 229* 50/ 120*
65- 75 75-100 8) 699 ' 158 20.5 110-120 120-155

9) 685 148 80 40-50 55- 145 10) 447.6 139
84 35-45 55-100 : 11) 323.4-7- 154 88.5 15-25 - .-
25-40 12) 350.5 132 90 20- 30 40- 80 13)
1177.6 105- 125* 50-72* 40-55 65- 95 WD 98/ 46342
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14) 357.9 157 14) 35788 1530- 30 80 30-40 20-30 30-40 15) 1465

203 46. 5 105) 1466 130- 2208 46.5 1p-1646. 9430-200 186 71

35-45  50-70 17) 6 172 5 gnoq 45-55  65-80
18) 552 163 10 6469 170 Ot o 71707 3548 5070 19) 441.4

113 64- 65 307Y604 50- 10072 * 6h ff er et5-8F yst &5-8bdi fi cati ons

The subcool ed nelt i veni ent obt ai y rapidly oldng a regul ar
melt, the final tenba)gég;rature J!)ée@i ng be{%\%o'?he % [ ng(\@gilé'r(ljt1 (mp.) of the
mai n conponent, prefleyédl.4 bel omthe répeSar M840ng SO0 (mp.) of the
conponent having the lowest nelting point (usually called only nelting
point hereinafter). The final tenperature is preferably in the range of the
pro- cessi ndiffecenp eryatal modificatiang f urt her on. The cool i ng process can be
carried out in a manner known per se, for exanple by introducing a nelt
to the cooled extruder, nelting the stabiliser In the extruder and then

t ransporti ng Thesubmdded melbiscconvenientlyabiiimep byoxapidly conling a seguiar el the fim témg
t he subcool e I tS] ‘ T ' om
the syn ¢ helwe sy Hellfu fio AT BSBLAEE) of e vty bofBheE perdhy it e
The subcool edegadrtmeltimg poiat (sop.hef the campener having thi lpwest roélting poistlusdally called
anor phous co : Iﬁ[}? 1A e f LaS | 4 EIRES Blour e
to the nelti %&gﬁ%‘ﬁ'@&%ﬁnﬁ e '@%@%Fg?‘ Fﬁ'hgl%ngglgﬁt%gh onfe%@gﬁ e‘?‘ggﬁ,&% n éﬁ?e
range of t he cpssingtegipegaturergiated further obeiherrtioling precessccandas ¢artiedroutine@ roanner
cool i ng sp . -
e b L e T
extruder. in the extrudénandithemtsarsposiag they mell intd atcorraspandingmsioled 2onagdrdynrase

melt can sur pLhkish Bl ' ' : or

exarpl o up. 1 G % eloRicids mel SseTL e HBhidEF. 1R doiiBscf afRERNTAE py

i n di ssol ved tifiesisof a ¢nmppuad or frommeltingone ergsyeral aorapgundsy The sulfcoaledenelt can
also be obtained by rapidly melting a solid amorphous compound to a temperature from the

glass transition temperature to the meiting point of the crystalline modification, preferably in
the range of the processing temperature. Depending on the cooling method or cooling
speed, the melt can aiso be processed to an amorphous or partially amorphous product, for
example pellets, using a melt screw or extruder.

It has furthermore been found that the subcooled single-phase melt can surprisingly also
contain a smaller proportion of compounds, for example up to 40 % by weight, in particular
up to 30 or 20 % by weight, in dissolved form, the glass transition temperature (Tg) of which
is below 10°C, meaning that they cannot be obtained in amorphous form by chilling process-
es using customary cooling temperatures up to about 0°C; the precondition being that the
glass transition temperature of the resuiting phase is above 10°C, in particular above 20°C.
These compounds usually also belong to the group of the light stabilisers or antioxidants as
indicated above for the compounds forming the subcooled melt. |




I's below 10[err] C, nmeaning that they cannot be obtained in anorphous form
by chilling process- es using customary cooling tenperatures up to about
O[err]C, tWR%#B¢bndition being that the glass transiti orPGEERISOMSre Of
the resulting phase is above 10[err]C, in particul ar above 20[err]C

These conpounds usually al so belong to the group of the Iight stabilisers

or antioxidants as indicated above for the conpounds formng the
subcool ed nel t. WO 98/ 46342 -8- -
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and conponents which may be dispersed therein formthe extrudable plastic
conposi t i oiTheBubcanidsiroelt and carhponeotspahiemmay betdisperseddherein foms thenextsudable

et ont - o SlEefE bompddhioh P biioen 3y oM oRt i 8Vel oxt BB ptdforbBly e
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sual 1y contacd re el thegsarBhalatcr: oler BRbBREd cmplibnik ARG, Sl
her ei nblel owreierabtym_ma‘talﬁrtg atdheyprdcessingstemperatre pDispensed further cereponents are
hel | a5 o uebaRyehiR BHn0RE ot oRBRhg ooBREs iy BouaE cReaEiEPBBHbR R <
connect i on passibleicnedditiyes itds prefervert to axse, in gpadicuias phenolic amibﬁdantlsmrgamibc
it on i s GeoREE olbrtPhafifes s wlyed sllichPhRUOBHBRIY . DocSage through a
tggpered zone, for exanple to granules, pellets or strands. The plastic
i n- sor owERPh Wi dasistodfi b PR STon aB ARG AT Rrocge Suaraing o Binsper
{/Qdust ry gmﬂttwp_ﬂastia ichmpaesitiorf, often eaml*ew. with ﬂitafble(téﬁ'lberirﬁl. dhe \;:hwsltic ¢hpo-

t t

Sti11 - sof ¢ on i SRl pAed ey e atek btoaBb tffofigh 4 eraperbifone,
per f or at ed fol extample tograydes, pellgtsot stands. are of t en cool ed.- Cool i ng can be
carried out in the formof wet cooling wwth water (for exanple in water,
via a water film water ring etc.) or, preferably, wth air (for exanple

air film dihe plastic additites. (stabilisers) are advaritagemiisly@roddssed in 4 Singlat er twin-scrawr s
subsequent rat .o rvi r.ef ly in avortex drier or -
o d' s eq- AR, Slor e S ot 63 o8 fricheing 8 bt B, Blrglpe. for
nmet hods ar examplenby Busn({@H); Brabender (PEf, Werabl and Pfleiderdr (DE) onBiihier (Cid).
material is still in the plastic state, prior to the actual cooling step,
in contrast to the extrusion granulation and grinding process usual in the

istsalto'ri‘e ?Lr ;b or g{) %lfﬁ wpinﬂ‘@ﬁgﬁﬁsgg ?Jétﬂglgg _%P&&Ef"fs%?aﬁﬂ aftdtpaBlatithfough WRfe bFion
perforated plate, the granule particles are often cooled. Cooling can be carried out in the
form of wet cooling with water (for-example in water, via a water film, water ring etc.) or,
preferably, with air (for example air film, air vortex etc.), or also combined. Cooling with water
requires subsequent dehydration and drying (preferably in a vortex drier or fluidised-bed
drier). The technical implementations of these cooling methods are known. Granulation is
preferably carried out while the material is still in the plastic state, prior to the actual cooling
step, in contrast to the extrusion granulation and grinding process usual in the state of the

art.

Thé processing temperature of the plastic composition is preferably about in the middie bet-
ween the regular meiting point (m.p.) and the glass transition temperature (Tg) of the homo-
geneous phase. The processing temperature is preferably in the range from Ty t0 Tuax,
where with (m.p.) - (Tg) = A :

Tun=Tg+0.2A

Tuax = Ta + 0.6 4;



ween the reWOI9%8M63421 ti ng point (mp.) and the glass transiti 8GTEPIHOIIZSE ur e
(T[err]) of the honb- geneous phase. The processing tenperature is .
preferably in the range from T[err]to T[err], where with (mp.) - (T[err])

= [err]: Tlerr] = T[err] + 0.2 [err]

TMAX = TG + 0.6 A, ~ WD 98/ 46342 -9- S
PCT/ EP98/ 01975 -9-
particularly preferably: Tlerr] = T[err] +
0.3[err] particularly preferably: T[err] = T[err] + 0.5 [err]. I n

other of its aspects, this invention relates to granul es which are

obt ai nabl e by the novel procesJMusTﬁe‘!'p 34& to the use of a subcool ed nelt
of a stabiliser for extrusion, @ a tl%gr for pelletisation, melt
granul ati on or conpoundi ng. ﬁgnd?ng on“the inplenentation and cooling
conditions, the novel process affords a cry- stalline, partially

crystalline Jete pr.oduct Accordin hIS I nvention
al so rel at ed" tog‘eé Hs3fiPE éﬁhgg%'ﬁé?fg'f-’ﬂﬁ?fﬂgesg? granules @b?fﬁ%é leoby the novele
conmpounds  heprocessiag wellaso kircusedf a/wbabélea Meltit? a'skibiliRef foP BXtARM] #Shrid Ul for
Novel anorph %dlf %at OQI Is invention also relates to novel
anor phous fo?qlliﬁt' on,imelt grag F‘t'°’k?f ROYNGiRg. only in their crystalline
nodi fi cati on, nanel y t he conpounds 1)
2, 2" - et hyl b 1,1,3,3-tet t ]-6-b t I h I
(CAS rgg y ?eqeln ing on'the imﬁlemeﬁtatrlgnrrgné] Zoo?mg oondttlonset?\ZeOno(fclala}ergcess a¥fou£ aegrg-)

. stalline, partially crystalline or completely amorphous product.

Accordingly, this invention also relates to a single-phase amorphous stabiliser comprising 2
or more compounds having have a molecular weight in the range from 300-1000 g/mol.

Novel amorphous modifications

This invention also relates to novel amorphous forms of stabiliser, known so far only in their
crystalline modification, namely the compounds

1) 2,2’-meihylenebis(4»[1 .1 .3,3-tetramethylbutyl]—6-benzotriazol.z-yl-phenol) (CAS reg. -

—

\

==

N
\
N /

N
[
~ N

\

No. 103597-46-1) of formula

3c 1O Fe H,

Hy c CH, Hy c CH
CH, CH, 3

2) bis(2-methyl-4-hydroxy-5-tert-butylphenyl)sulfide (CAS reg. No. 000096-69-5),




2) bis(2-nethyl-4-hydroxy-5-tert-butyl phenyl)sul fide (CAS reg. No.

000096- 69-5), WD 98/ 46342 :

PCT/ EP98/ OWAY9B/46342 -10- [ ®CTIEP98/01975 4)
N, N -bis(3-[3,5 -di-tert-butyl 4- hydr oxyphenyl ] pr opi onyl ) hexanet hyl enedi ani
ne (CAS reg. No. 023128-74-7), - 5)

1,3,5-trinethyl-2,4,6-tris(3 ,5 -di-tert-butyl4'- hydroxybenzyl)benzene (CAS
reg. No. 001709-70-2) 6) - -10-
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-1, 3,5-triazine-2,4,6(1H, 3H, 5H
Jtrione (CAS reg. No. 027676-62-6) [err] 8)
1,3,5-tris(4-tert-butyl-3- hy oxy- 2, 6-di net hyI benzyl )1, 3,5-triazine-2, 4, 6-(
1H, 3H, 5H) tri one
di (1,2, 2, 6, gy pEhdhe
)-2-n-butyl-" mal ong
2-(2' - hydroxy-3' Hp~t
No. 070321- [err]

4) N,N'-bis(3-[3',5'-di-tert-butyl-4’-hydroxyphenyl]propionyl)hexamethylenediamine (CAS
reg. No. 023128-74-7),
5) 1,3,5-trimethyl-2,4,6-tris(3’,5’-di-tert-butyl-4'-hydroxybenzyl)benzene (CAS reg.
No. 001709-70-2) |
6) 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-1,3,56-triazine-2,4,6(1H,3H,5H)trione (CAS reg.
No. 027676-62-6)

0 (o}
CH,),C C(CH
7) (CHy)q N—N (CHy)s (CAS reg. No. 032687-78-8)
HO OH

C(CH,), C(CH,),

8) 1,3,5-tris(4-tert-butyi-3-hydroxy-2,6-dimethyibenzyi)1,3,5-triazine-2,4,6-(1H,3H,5H)trione
(CAS reg. No. 040601-76-1)

9) di(1,2,2,6,6-pentamethylpiperidin-4-yl)-2-(3,5-di-tert-butyl-4-hydroxybenzyl)-2-n-butyl-

malonate (CAS reg. No. 063843-89-0),

10) 2-(2'-hydroxy-3',5"-bis(1,1-dimethylbenzyl)phenyl)benzotriazole (CAS reg. No. 070321-

86-7) of formula ©i ﬁ

11) 2-(2'-hydroxy-3',5'-di-tert-butylphenyl)benzotriazole (CAS reg. No.003846-71-7);

12) isomeric mixture of 5,7-di-tert-butyl-3-(3,4-dimethylphenyl)-(9d)-2(3H)benzofuranone and
5,7-di-tert-butyl-3-(2,3-dimethylphenyl)-(9d)-2(3H)-benzofuranone;

14) 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-chlorobenzotriazole, synonymous with 2,4-di-tert-
butyl-6-(5-chlorobenzotriazol-2-yl)phenol (CAS reg. No. 3864-99-1), of formula



11) 2-(2' - I'WO98Me343' | 5' -di -tert-butyl phenyl )benzotri azol e ( CRETMEP§S/01975

No. 003846-71-7); 12) isoneric m xture of

5,7-di-tert-butyl-3-(3, 4-di et hyl phenyl ) - (9d) - 2( 3H) benzof ur anone and
5,7-di-tert-butyl-3-(2, 3-di net hyl phenyl ) - (QTCR 2(3H) - benzof uranone; 14)

2- (2- hydroxy-3, 5-di -tert-butyl phenyl)-5-chl br obenzot nazol e, synonynous w th

2,4-di-tert- butyl - 6- (5-chl or obenzotri azol - 2-yl ) phenol (CAS reg. No.
3864-99-1), of fornula WD 98/ 46342
PCT/ EP98/ 01975 - 11 - Jerr]

Conmpound 12, an isomeric m Xxturg
consi sts of about 85 % by~pe
5,7-di-tert-butyl-3-(3,4-di &Hzof ur anone and
about 15 % by wei ght

5,7-di-tert-butyl -3- (2, 3-di net hyl pherNu) (

, (3HHLenzof uranone.
These conpounds are at the sane tine parti ]y preferred conpounds for
use in the ex- trusi on process described 3 he out set.

as the CAS reg No. 181314-48-7 and

H,C” ! “cH,

CH,

0 (o}
18) (CH)C I N NACHYN C(CH3); (CA-reg. No. 37042-77-6) -
H H
HO 7 OH
H,C . H,C

Compound 12, an isomeric mixture, has the CAS reg.-No. 181314-48-7 and consists of
about 85 % by weight 5,7-di-tert-butyl-3-(3,4-dimethyiphenyl)-(9d)-2(3H)-benzofuranone and
about 15 % by weight 5,7-di-tert-butyl-3-(2,3-dimethyiphenyl)-(9d)-2(3H)-benzofuranone.

These compounds are at the same time particularly preferred compounds for use in the ex-
trusion process described at the outset.

The cited compounds are effective for stabilising organic material against the harmful action
of light, heat and oxygen. Compound (1) and its use has been described, inter alia, in
US-A-4812498, US-A-4948666, US-A-4681905, and its preparation in US-A-5229521 and
US-A-4812498; compound (14) is particularly effective as UV absorber and its preparation is
described, inter alia, in US-A-4001266, US-A-4041044, US-A-4219480, US-A-4230867 and
US-A-4989433; the known o-modification of compound (14) has, in pure form, a melting

point of about 156°C and is commercially available under the trade name Tinuvin® 327.

The novel amorphous forms of compound 1-12, 14, and 18 give a line-free X-ray diffraction
diagram, e.g. with Cu-ko—radiation. They.are also characterised by their glass transition

temperature (Tg) which, for example in compound 14, is in the range from 20-30°C, in parti-
cular from 20-25°C.




The cited conpounds are effective for stabilising organic material against
the harnful action of light, heat and oxygen. Conpound (1) and its use
has been G¥OOBMEMY, inter alia, in US-A 4812498, US-A- 404CHEP8/01975 -
US- A-4681905, and its preparation in US-A-5229521 and US- A- 4812498;
compound (14) is particularly effective as UV absorber and its preparation
S described, inter alia, in US A- 40013\39 US- A- 4041044, US- A-4219480,

US- A- 4230867 and US- A-4999433; the kno a-modi fication of conmpound (14)
has, in pure form a nelting poi nt of about 156[err]C and is comrercially
avai |l abl e under the trade nanme Tinuvin[err] 327. The novel anorphous
forms of cofippreparatiarof the amermhous faymaf compourdsf t-42, 74 andalep 18 riscen\aniently

Gl ago- 1t anoiaridh o oind AeveffloBbadit in aRuRin iy RaBI CBIAG [PiIrRg ol ! |

i n the rangerefarahly stertidgfion & @mpanatpmfuahttle ahaverthe mnmmom pe 19]1@;, typically 1y\0
I?Jg{rf Eggé /0 1307 g above the meiting point, to a temperature below the glass transition temp?rfﬁurc_a (Tg),
The pr epar afor exarapie 2AE0¥EHLIOWOLE f or m of conpounds 1-12, 14 and also 18 is
?gg:’gp;eggg?‘?nﬁ 651?5% Hﬁﬁje fﬂ"lﬁlo@ﬁ rﬁa{}ﬁ\ep ?Ha%xaﬁfgﬁﬁf%rdﬁ&zt{dgp? E&ﬁcédoléa@uﬁéce Rlg.a

t enper at ur eceling convieyer, lamm@ml@tmcwe@nw Bmtlvg diqwd @i by coelipgiie a|stream.of
Cerper at ur e DRy SranpleRAlY i or rdhoht TRE B RRR b S8 HIAZE chomiThédan | |
known manneis, pnetﬁratéxaﬂpwé09° arppme@ew kalow §0‘:ec.é@ro¢)@mp§,¢mtae gange frgm @-50°C,
cooling conygy&aply i it ?%QHnQﬁ-zb‘é'Qhé‘t&R&éréﬂré‘&riﬁégﬁéém of béélb'é.éé 16F cd¥ing is

cooling in a streamo gas, for exanple wth air or

t enper at ur ePferabis 296} wdower for gxampledn "Fhwgna%trpmrﬁ-z’o G Pfﬁf@'ﬁgWémoﬁQT%
100[err]C, in particular below 50[err]C, for exanple in the range from
0-50[err] C, preferablgltbl n the range from5 ZOEerr]C t he tenperature of

the stream dhe geppaiation of the amasphays fere of gempound A §s Gasvenienity earrigdou by rapjd-
exanpl e in U&oﬁr?d’(&ﬁnllﬁ\é%lt%@{rﬁr uﬁa eﬁr%?éﬂlwstamﬂamnﬂa Merra\t@e of 159?@6
prepar ation’of th anorp hous formo oun T4 1's conveni entl y car ried

out by rapi Sfm°fqt9adB@PF"ﬁ&"F@ﬁ?‘Pﬂ‘?fd‘?W%f melt of the conpound, preferably

starting fr ?H?sféaﬁ B%Sﬁ@fn%ﬂmfméfﬁ\%[' q6r dampl@by GPgiRalich 1 d SHRY s’ﬂrfd&@ |ﬁ’tf'oduc-
20[err] C or | ower. his can be done in known manner, for exanp

appl i cat i ontigpingp %6‘29'%"%‘“??‘3‘(‘,‘8 "q‘?'ﬂPF Byeealing in aéweampégeﬁ,&kﬁ@a\%w aEPf ve

liquid or bmn@,?@rk .IThS térApétakiré 8RR @Bolﬂl@%edlt% |§i$|%f6?£l§ly Bololy ztrc inartlcular
nitrogen. The erature of the cooling ned gr ef erably bel ow

20[err]C, i helpwriQ; %Jpéﬁxam%lndﬂﬁ Eﬂg@rfﬁ‘bmfter”ﬁ&r% terably #9M -5 % r om - 10
to +15[err]C preferably from-5 to +5[err]C = .

The amorphous solid so obtained can be comminuted by known methods, for example by
grinding, to any desired particle size, the product temperature conveniently being kept below
the glass transition temperature.

The novel amorphous modifications are distinguished over the crystalline modifications by a
number of advantages, inter alia, in preparation, further processing and use. Rapidly cooling
the melt to below the glass transition temperature, for example, results in the heat of cry-
stallisation not being released (in the case of cmpd. (1) about 85-88 J/g), so that less energy
needs to be eliminated by cooling and the cooling time of the oxidation-sensitive products
can be reduced. The incorporation and distribution in the material to be stabilised is
furthermore facilitated by the lack of heat of fusion. The novel modifications are dissolved
more easily and homogeneously in, on the one hand, organic solvents, such as iubrication
oils, lubricants, urethanes, prepolymers and others and, on the other hand, in the organic
material to be stabilised, for example the organic polymer. Thus it is possible to achieve a



The anor ph®N@I¥4B42 so obt ai ned can be conmi nuted by known nREHEBIS/O019L:
exanpl e by grinding, to any desired particle size, the product
tenperature conveniently being kept below the glass transition

t enper at ur e. The novel anorphous nodifications are distingui shed over
the crystalline nodifications by a nunbdl -of advantages, inter alia, i -
preparation, further processing and use. Rapidly cooling the nelt to

bel ow the glass transition tenperature, for exarrpl e, results in the heat of

o cry-  stal an?e?ﬁrt] Hn'ﬂl%rtﬂmlﬁbﬁﬁm ih@'sﬁﬁsigage b gr i iﬁﬁ&’ﬁogé e Qweﬁl%)s t58B4in

85-88 J/g), sot | ess energ ne I mn by cooling and the
cooling ti nQOQﬁPTPmSMMGMW Q!Tt@ff@mfén?ﬁs@duct s can be reduced. The
i ncorporation and distribution in the material to be stabilised is

furthernore facilitated by the |ack of heat of fusion. The novel

modi fi cat i olnadditeondthe msvemetaaﬁhlestemﬂtlye auhtoniedoneltscvakss,proegssing in the exe
hand |

ool oy ot Boy Gt il i o i el B et EBRIGS,
be st abi | i sefdthe hovel emmhoysmndlfwammd ofdheg mstomammstaume;quMretrtem

hi
PCT/ EPOS/ 015%%%'3%%%@ 13 - nore
uniformdistribution in the substrate, to prevent inhonobgeneity as well as
t bt ai tion
the pl asti o N mBpaE Estemrpisleh s T ETAER S isiph of BREBCopestmeleflf o (ne
- trud s solidwdf eveeal of bempourglsate, i5d 18, dha(mystﬁlm cara-

%xxturreucgazmo?fo smF tEneoes %}?a qug?Jus nDdlfPhg?| on {an (?1 > or e
Cust onary  cPoAAMRarar slStoiRYF crBliH RS Bionchianat % e Aegshous Mptiation

i ti t preferdtly being $ronr $toat 0%t txinyaetioutsn $rofi 200 100 %

Irrg?/'?nolrogf gﬁf arr%re'a‘gusms ca% byv:elg:xsgleuou of co . bymegmjafm%nd
T8, " of ' a cor JORBAHPRELER. ¥ pafiten T cbtorrary Stafuistr ean bR oY eoicler diganor
proporti on piioushe novel anorphous nodification pr ef erably being from5 to

100 % by weight, in particular from20 to 100 % by weight, of the mxture
and wherein, in particular, the customary stabiliser can be either solid or

al so anor - Pa:ltiomarly |mpoFlant Are un thi oommwnttae amishous niktufesAfhiEieGdualy haViethe

anor phous mj xt ur@ U@ h e the . sane a vanta eous aﬁﬂs géﬂl on

properties SRMN¢ARV H%BBP a %T%meﬁmﬁ%ﬁﬁg? SRRR)OV SnolRSPEeR YW

colrrpou ngs moldnulag\lueigh?cbmpdmds ,aduel as thise cﬂédj ubdn@ hﬂa Solgble Pdritedndtiierimthe

nmelt and are ca e 0 .y ng eutectic, xtures

conponent naglt ﬁggﬁ'f?ecaqag(ﬁg?a’ﬂg'fq UigCtiGaM g‘@?‘éfés A6 compenant %BY'"%HP or

several ot hBWeﬁmamﬁ@mlat cahfsétve ds sdveﬂt)ﬁﬁ'%hb lof séﬁbrﬂtﬁtﬁérrbomﬂohbﬁ@ MRUANE

si ngl e- phase_a P% )ﬁ}ure ch, are distingui shed
possible to obtain muiticomponen smgie-phase amorphous mixtures which are distinguished
by having only one single glass transition temperature Tg.
Owing to the interaction of the individual compounds, the mixture physically has a novel
amorphous structure, the Tg vaiue of which can be derived from the Tg values of the indivi-
dual amorphous modifications and their concentration. Accordingly, it is possible to selective-
ly prepare single-phase microhomogeneous mixtures by mixing these compounds with one
another or by admixing other low molecular weight additives, such as the compounds No.
13, 15, 16, 17 which, as is known, also have an amorphous modification. It is even possible
to use some additives which are only known in crystalline form, the Tg of which is far below
15°C (e.g. compound bis(2,2,6,6-tetramethylpiperidin-4-yl)sebacate) in a small amount. The
glass transition temperature can here be adjusted preferably to between 40 and 100°C by
skillful combination of the compounds to warrant on the one hand an amorphous stabiliser
which melts easily and at low temperature (energetically favourable, advantageous for
certain applications) and, on the other hand, good storage stability.




by having only one single glass transition tenperature Tg. Omng to the
interaction of the individual conpounds, the m xture physically has a novel
anor phous o 9gdease, the Tg val ue of which can be derived f rpefyEreg0199s

val ues of the indivi- dual anorphous nodifications and their
concentration. Accordingly, it is possible to selective- |y prepare

si ngl e- phase m crohonbgeneous m xtures by m xi ng these conpounds with one
anot her or by adm xing ot her Iom/nDIecngq4weight additives, such as the -
conmpounds No. 13, 15, 16, 17 which, as is known, also have an anor phous
nodi fication. It is even possible to use sone additives which are only
known in crystalline form the Tg of which is far below 15[ err]C (e.g.
conmpound bi s(2, 2, 6, 6-tetranet hyl pi peridin-4-yl)sebacate) in a snall anount.

The gl ass bl gh %’amemﬁé@g%&of@ai!m%- ﬁ adj usted preferably to
bet ween 40 an err y U ation of the conpounds to
warrant on the one hand an anor phous stabiliser which nelts easily and at
| ow t enper ajy Ha& i I ; f high '

it HaSTRBIREIE bb&Rtdukd ftiﬂa‘éﬁﬁfo@@locﬁ(;ydstﬁ Swicatsr g%flohﬂ 1 I)\/tgﬁ ‘férﬁﬁ’érﬁ%

applications) and, on the other g storage st
08/ 46342  modification) can be obtained by equiiibrating 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-chloro-

PCT/ EP98/ 018dhzotriazole (compound No. 14) in a specific temperature range. This crystalmadification i
Novel crystalline m)((ji fipcati on o ) com‘))ound Nc? 1‘3 ?t héscrﬁ}%ltdrﬂg?“rlr%ar“gn s

been found ¢istinguishedover the cenvantionakiecrystallingfom by ephansechpetforgprance prapestias; e
di ficati . i i L i ng - L
(2 hyar oxgch S8 higher Bk BeAAR, i cEfBabiel i d¥heiy, fowsbiy, impgoved cispspakiiy n

No. 14) in Whespbsifate and leapevalutionef dustyeheniangdledrapditbis mustificatioraalso nonsditutes
di sti ngui shgt NGt IHiEingHiisRNt i onal a-crystalline form by enhanced
performance properties, such as higher bulk density and conpacted bul k
density, f| Ohphysicalproperfienefdhe nowaBrmedifications ofrcompoand 1ddiaveaamumber bedit
evol ution o j ifi i C pfutes an
obj cot of ¢ foyaeat abbatpctaltd i Afaiibaton: Riho b FhA Hadk Bler B 10 b6 &

[ err]-nodi ffolews:ons of conpound 14 have a nunber of dif- ferences as
conpared to the a-nodification, sone of _which have, been_found to be as

fol | ows: o- modification. |y, q; - rpedification [ er -
nodi fi cat i oR———rlti-hrg—poinat 156[err 1 C
158[err] C COﬁt act. angl e of benzyl alcohol 24.5] e{é}‘ 19. 5[ err]
| oose bul k @&leg pgint 0. 39 kdp$°C 0.¥8%g/|  conpacted bul k
density corftact @ndlé of benzyl alcohol O248°kg/ |  conpreggibility 46
% 38 % angl e of reBose 547 err]
50 flow faepsfbylisdensitys Jenike) 9:39 kol 0.49 kg/l
compacted bulk density 0.72 kg/t .- 079 kg/l
compressibility 45 % 38 %
angle of repose 54° 50°
flow factor (acc. to Jenike) 1.6 2.6

The following Table provides the interplanar spacings determined by X-ray diffraction (Cu-
ka-radiation; measurement of the powder diagrams in transmission geometry using a
Guinier cameray for the known o-form as well as for the novel B-crystalline form (d, given in

A = 10" m) and reflection intensities (visually determined):



The fol |l owWQ 986342 provi des the interplanar spaci ngs det er niPGEEPSY0I%7F ay
diffraction (Cu-

as for the novel
reflection intensities (visually determ nedk.
PCT/ EP98/ 01975
a-nodi fication

ka-radi ati on;

intensity

medi um '

strong o-modification

very weak '

very strong d[A] intensity

weak

medi um 16.0 medium

weak

weak 9.8 strong

very weak 8.6 very weak

strong

strong 8.0 very strong

strong 6.4 weak

weak .

very weak 5.99 medium

strong 5.61 weak

very strong

very weak 5.43 weak

very weak 5.07 very weak

very weak :

medi um 4.83 strong

very weak 4.58 strong

weak :

medi um 4.55 strong

very weak 4.30 weak

2.92 4.04weal§rery weak
3.99 strong
3.87 very strong
3.71 very weak
3.63 very weak
3.20 very weak
3.13 medium
3.10 very weak
3.04 weak
2.94 medium
290  veryweak
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nmeasur enment of the powder diagranms in )
transm ssion geonetry using a Quinier canera) for the known a-formas well
[err]-crystalline form (d, given in

A =10[err] m and

[err]-nodification

d[ Al

0

WO 98/ 46342 -
-15-
d [A
intensity 16.0
weak 9.8
SB-frivdification 8. 6
very strong 8.
dagak 6 intensity
- “weak 5.99
16.1 nedi um weak
weak 5.
9.4 weak - §yong
8.0 very weak verylstithg
strong 4.5
72 strong 1‘.’%@
5.88nmedi um Avedlk
very weak 4. 04
5'61ver y weak me%‘:"gQ
542very strong weak 3. 87
5 37rredi um %v e7
“very weak .63
5.22very weak venBwésk
very weak 13
4'84ver y weak Str°§9 10
4.69medi um 3trog
very weak .94
4‘49ver y weak me‘i‘."@o
4.18nmedi um very weak
4.15 very weak
3.94 very strong
3.79 medium
3.63 very weak
3.62 very weak
343 very weak
3.34 very weak
3.23 medium
3.20 very weak
3.09 very weak
3.03 medium
2.92 weak

Characteristic of the B-form are, for example, the reflexes corresponding to the interplanar
spacings (d) at d = 9.4'10"°m; at d = 4.69'10"°m; d = 3.9410"°m and d = 3.79"10"®m (high

or medium intensity).




Characteristic of the [err]-formare, for exanple, the refl exes
corresponding to_the interplanar spacings (d)-at d = 9 4] e err] m at
Wy pekEPIpiSY

d = 4.69[e %1 m d = 3.94[err]10[err] mand d = 3.79 3 | m
(high or mediumintensity). WD 98/ 46342 .
PCT/ EP98/ 01975 ' -16 -

The inventive nodification of conpound 14 can be obtained by equilibrati ng
the conpound at a tenperature of above 70Perr]C, preferably above -
95[err]C, nore preferably above 106[err]C, and then cooling it rapidly,
preferably to 1 5-20[err]C or lower. Suitable for equilibration are, for

exanpl e, tempe mvaﬁnvasnduaﬁdau@s ofionffRuMé 14 can 86 %btdirrddtdmtﬂib%iﬁﬁ HeScothpdund

m xi ng, for ex% ggﬂ‘éet he extrusion in the novel process.

Crystal lisaft®d r'%er%vfet% 56 preferably abave 95 %squ preferably pbeye, 1963C; and:
form the atehooks if ﬂbiﬂ!l;bﬁfdﬁalbft@w-ﬁd"@bh@ww Stitable dteqbiliBRAGABID forof the
[err]-crystalli ven Lently carried out by crystalllsmg com

f
pound 14 abﬁwgg[t@(ﬁr’f@g %sy‘ﬁ? l:%ﬁ qigsolying andier mejting propesses withdnixisg, fop exareple

106[err] C, dariftythb eRPSIdNE the AeveRprotyss, Tristdlisation Fridrio thecdofing Bloabay Giv @nge
from 70[err}%%grefﬁ%?ap%% from 95§err£C nost preferably from 106[err|C

and at a me theamprphaus;f PWBQPBﬁaFﬁedl"t'?’Wls?pl cally in the
range from 106[err]C to 155[err]C, preferably from 110[err]C to 150[err]C,

wi t h subseqheprepagpition obibk iBgystalling fotm[ieEsrivenienty) éﬁrhéw@utfbyrdﬁyé?élﬁs?ﬁdq @8m-

[ 5 f - 30
(56- 551 e 1 Byt 4 del P, Niicay BhSYEEE T8, Bretorably Above 108, ophy Eweing
cust omary rrmefwd@steﬂmé fePmah the tefbeRXFERARyeTYOrR 78°C, p‘iéfé#dblysfﬁim 05°G, rn%Et a

solution or subcool ed melt of conpound which is kept bel ow the nelting
poi nt, or bpredesably frgmal062Ctand ata‘mdtllm)mnntrnj the aceystallinediorma; iteetypizaliy inthef

cbove, oL ot o RHEIRS 45 T, BB hBhY e T b 20hSEh e isoeing
the cool - bithe Badrystdliiieform bbtaﬁﬂd(typle‘dllywsd"o or lbwer, prat@rabllyt® 15-30°¢ 6r rbom
56[err] C, n&%{’?ﬁ%&ﬁa%ﬁg&)ﬁlﬂ 150[ err]C. The cooling process can usefully

al so be co "(ﬁng of the product, e.g. granulation or
pastillation. Typical exarrpl es of concrete processes are fluid bed
granulation_or prillin For tenpering, the compound is heated either

di rect or wltystaligatian ean bercasried putdyite cusitaraary methods of tlye amdor exampimby ony- a
m xture of xligRRndfarh Q%Im or"!ubb?d?ecgﬁnfe[] bFé&HéAL%dWPﬁ& lg%{f Bb‘i’ova?\'eflﬁ%m%g { ed

conveniently for about m nut ours erature
range. Cool PPigt PEbY ¢apling amelt ed out as i ndi cat ed above

The cooling process from a temperatur of above 70°C, such as above 95-106°C or above
156°C, to 50°C or room temperature can proceed continuously or discontinuously, the cool-
ing rate being slowed or stopped in the range from 95 to 156°C, preferably from 106-150°C.
The cooling process can usefully also be combined with the moulding of the product, e.g.
granulation or pastillation. Typical examples of concrete processes are fluid bed granulation
or prilling.

For tempering, the compound is heated either direct or with addition of a suitable solvent,
e.g. xylene, toluene or a mixture of Xylene and butanol with a sufficiently high boiling point,
conveniently for about 20 minutes to 24 hours to a temperature in the cited range. Cooling is
then carried out as indicated above.

Suitable soivents are, for example, those having a boiling point which is markedly higher
than 95°C, in particular higher than 108°C, at normal pressure, preferably alcohols or hydro-
carbons, such as toluene, xylene or mesitylene or their mixtures. The use of solvents having



Sui t abl e sWOOs64%re, for exanple, those having a boiling pBCHMEP0IOTS | S
mar kedly higher than 95[err]C, in particular higher than 106[err]C, at
normal pressure, preferably al cohols or hydro- carbons, such as tol uene,

xyl ene or nesitylene or their m xtures. The use of solvents having WO
08/ 46342 . . -17 - -
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| ower boiling points is also possible, in which case the pressure is

usefully in¢cr N s h o} ' i aqui.d | '

terper at ur o i S HGe 5 S ebaS n \Elin S0 Brossthé i uhslull e Bhd uen,

t han t he hi ¢iathiw dalvent eemairnslicquidiarthe citezitempetdigreaange tSuch soMémis casi ng a

sol vent, conpound C be di ve | et el r rigall n e

crystal | i sacheegeniE ArRYSR e BesiB bt e RAFOFHE: dorrut phierty yElutet

alia, by gentle cooling to the |ower range of the cited tenperature range,

for exanple to 70-100[err] C_  95- Ql er ot. 106-120[er.r] C _and/ or

Ferovi ng. t hoSR YA & Bt oo g4 Sef elsp e fisseNec bl o e o e

ifor _eq:Ji r edcrysganl@ﬁmrgdsﬂthé dirslecgeéwcmﬂrs]mrentbecamg_dn beavthieved, imtevealia, by gdritlen and
article size 0 nmet hods, ,su s _grindi ng, conpressi Jguding or

e Cnul at oaing © e TawaEERgp Bt isifive Brabradiis BvesorBrrmme BTOTA0G B Sne

anot her and 14otchoft 10B- FROSCOaRIYT Iy remoVingithe boldentBydiitilatinl on has al so

advant ages of the cited kind over the use of the pure a- crystalline

nodi fication. The novel m xture consisting of different nodifications of
conpound 14hgreérpstakihe/ poaaétdansii Alquire@Ye meuaﬁtwo\aﬁg oiter desiRkdgbAPb/prasen-

| east 60 % by, wei ght,, re pre- fe‘r&tgl at, | east 80% by wei ght, of

[err] -cryst dtonAstpagic s'%‘ﬁ&! me 2YGh A5 OriRdipg. qaFipres sm‘ﬂ'wwﬁ:
preferably m.gtatin?zre than 20 % by weight, nore preferably not nore than 10

% by weight, of foreign conponents (each based on the total weight of the
m xture). Anot her advantage of the novel [err]-nodification of conmpound

14 consi st s 1ing usB @ ABRNIBS ofthE noVBIMRodHIERERS WA 8né BhotRbl ard/witithe QUstoRfanP e
hand, organic sol vents, such as lubrication oils, |lubricants, urethanes,

pr epol yner s caystallinetmodification hasalsh adwaritagestofithis cited kilchover flzeise of the pureat-— t o
B o el RS T A5 B S o A Bl o BB
ef f ect i venesi# greferabiy contdirestat least #0856 by weightyuiéferabiyt atdeest 60 % byrweight] rdcte pres
particularl ¥ersagliyta?Pe|a§t 500 % t;syt ﬁet}ﬁllui, gtj élgry(s){aﬂi%gia% or taﬁforphous form and not more than
50 % by weight, preferably not more than 20 % by weight, more preferably not more than
10 % by weight, of foreign components (each based on the total weight of the mixture).

Another advant'aige of the novel B-modification of compound 14 consists in the easier and
more homogeneous solubility in, on the one hand, organic solvents, such as lubrication oils,
lubricants, urethanes, prepolymers and others and, on the other hand, in the organic
material to be stabilised, for example the organic polymer, such that a more uniform
distribution is achieved therein, inhomogeneity is prevented and excellent effectiveness is
warranted. |

The novel modifications of compound 14 are particularly suitable for stabilising organic mate-
rials, for example in particular the organic polymers cited hereinbelow, against damage by
light, oxygen or heat. The novel modifications are very particularly suitable as light stabilisers
(UV absorbers).




rials, for exanple in particular the organic polynmers cited hereinbel ow,
agai nst damage by I|ight, oxygen or heat. The novel nodifications are very
particul arW@9%84p¥Mabl e as |ight stabilisers (UV absorbers).PCI/EPIS/ONETS

98/ 46342 _ :
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Col our-stabilisation of conmpound No. 13 Anor phous

pentaerythritol -tetrakis(3-[3,5 -di-teritdhutyl -4"'-hydroxyphenyljpropi enate
) (CAS reg. No. 006683-19-8; conpound No. 13), which is usually obtained
as a colourless powder during synthesis, quickly darkens during storage,

t he productedigisBibiictich &b b J"HN yéel | ow hue (greening). Depending on

t he storagmﬁ%—ﬁr‘@rﬁi—m@m— on exposure to light and oxygen,
this unwanted effect occurs usually after about 4 - 12 weeks. The use of
sur pri o1 ngr rOEpbepehiRBRRlAs o1 S By it PRl REcHGat) (cas
stabi ity aeg.thos 086883:1H8xcompound M. 133 whichiipusuatly pbianedasadcaoutiess powder
Pport ant 104l HERE Saleng bunif Bbrade, B BraBiiakifl BB ee b yelow
obt ai ned. huel(greaning).Beperiding sn thestarage coriuitionss ninatticalar bh expdsuretodightand
pent acr yt eyt i Gnpatiod b bk Hodaly i 47 12 98BS Dnany 1 pr opi ona-
te), which conprises adm xinga stabiliser of the class consisting of the
e P hofhBlsb B2 mixtitBE SRS His iyt 8 a8 S8R BrdcsdsiBfisingiy
but yl - 4" - hyshiows $hahisrthe Laseoqfi certainsidditives thamoltivy stabilityi of the armomphstsicampound

bt ai ned. ; ; kel d . . i Sti f t [
phosph t es, '3 PAEea ifbroied sAline G8kR; elrelf KbBRGST BT AGbam Holeridgrtey
col our of anushpltisimppdantarthis ¢onnection that aakicsgdnictienBoustamorphous mixture is
tert-butyl -4 —&hﬁc_ir oxyphenyl ] propi onate) is another object of this

. . tai g : :
I nvention. e conpound No. 13 colour-stabilised in this manner forns a
m cr ohonbgeneous phase together with the stabiliser. The stabiliser

Shabe 1o pipAGHor RO RSl ing RYBRRANICHrd o Siates i & PreleBlick stitiingtlos ", -
parti cul ar cslogpofcamarpbmisgrentaenythritolstetrkis (3H8"/5'i-tent- iy -hydraryphlebyijpropiona-
te), which comprises admixinga stabiliser of the class consisting of the organic phosphites,
phosphonites and/or benzofuran-2-ones to a melt of pentaerythritol-tetrakis(3-[3’,5"-di-tert-
butyl-4’-hydroxyphenyi]propionate) and rapidly cooling the mixture so obtained.

The use of a stabiliser of the class consisting of the organic phosphites, phosphonites and/or
benzofuran-2-ones for stabilising the colour of amorphous pentaerythritol-tetrakis(3-[3',5'-di-
tert-butyl-4’-hydroxyphenyi]propionate) is another object of this invention.

The compound No. 13 colour-stabilised in this manner forms a microhomogeneous phase

- together with the stabiliser. The stabiliser component (organic phosphite, phosphonite and/or
benzofuran-2-one) in this phase is preferably at least 1 % by weight, typically 1-95 % by
weight, in particular 5-90 % by weight, more preferably 5 to 55 % by weight.

The cooling process which gives the partially amorphous or, preferably, single-phase amor-
phous colour-stabilised compound No. 13 can be carried out in the manner described above
for the preparation of the novel amorphous modifications.



The cool i nowpregassas whi ch gives the partially anorphous or, pcefEpyséleys
si ngl e- phase anor- phous col our-stabilised conpound No. 13 can be carried _
out in the manner described above -for the preparation of the novel

anor phous nodi fications. WO 98/ 46342
PCT/ EP98/ 01975 : - -19- 19 - In this
connection, phosphites or organic phosphites will be understood as neani ng

the com pounds of fornmula P(OR)3, wherein the radicals R are hydrocarbon

he thr e AUMETOhnEan, ARl Srdart, FBaonPY wif e Bl B FeShiph e G

al | atons wippundsaf fem;ﬁm?(@ﬁh)SoWheuntﬁha radicalé Roare dwdrocamon padicals which md;ech-

phos phonous 83 atety sBins, & Aftre s SuaEim. o e R 1Ae BBicHls T iRl Buugiall B8

above or nayytogenmktogenHetero Rloowszre il atams wiio thehexception gfreatbtemcdridyhydeseen; in

Ege(;;]ventl\(@?ﬁbgfﬁgew%iz tégc%g Fg{’% $?a&a §ﬁ"ﬁ pond to((z);]e zf E;)(r[rul ae (1)

P(OR [err])(OR [err]))[err], [err] WO 98/ 46342
PCT/ EP98/ Ol%zmgsphomtes are esters of the phosphonous acid of formula P(OR)2R, v@r%eoreih R thetrhre]
meanings given above or may be halogen.

Phosphites or phosphinites preferably used in the inventive process are those, which corres-
pond to one of formulae (1) to (7),

(1) R-Y-P(ORD(ORY), @) A-(X-P(OR2)(OR's))w,

R’ Q ! \ !
@ ><: oL @ D P—o—R,|
RY \—¢ q CH, ©

I >< 5\
) R——0—F FP—O-R,,
o 0



wherein the indices are integers, and n'" is 2, 3 or 4; pis 1 or2;qis 2 or
3; risd4to 12;yis 1, 2 or 3;and zis 1 to6; A, if nn or gis 2 is

al kyl ene oWO38M&428 carbon atons; al kylene of 2 to 12 car barCEHERISRI¥EI ch' i s
interrupted by -S-, -0- or -NR [err]-; a radical of one of formula [err]
or phenylene; A, if n" or qis 3, is aradical of formula -Cerr]Herr]-;
A, if nn is 4, is the radical of formula C(CH err])[err]; A" has the
meaning of A, if n' is 2; B is a radicaROef formula -CHerr]-; -
-CHR [err]-; -CR[err]R [err]-; -S or a direct bond; or
Cerr]-Cerr]cycloal kyli- dene; or cyclohexylidene which is substituted by
1to4d4 (Jerr]-Cerr]Jalkyl radicals in position 3, 4 and/or 5; D, if pis
1, is methyl and, if pis 2, is -CHerr]OCHerr]-; E, if yis 1, is alkyl
containing 1 to 18 carbonmrgjonms, a radical- of fornula -OR [err] or hal ogen;
E, if yis 2, is aypyadicaN of forrula -OGA"-O; E, if yis 3, is a

radi cal of formula [err] [err\NO[err]-; WO 98/ 46342
PCT/ EP98/ 01975 O R’y -21 -

6 / .
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wherein the indices are integers, and
n'is2,3or4;pistor2;qis2or3;ris4to12;yis1,20r3;and zis 1 to 6;

A’ if 0’ or qis 2, is alkylene of 2 to 18 carbon atoms; alkylene of 2 to 12 carbon atoms which
is interrupted by -S-, -O- or -NR’s-; a radical of one of formula

s R . _
B’
_ or —< }——B’——< —
R's R
or phenylene;

A, if n’ or q is 3, is a radical of formula -C Hap.s- ;

A’ if n’is 4, is the radical of formula C(CH,), ;

A" has the meaning of A', if n’ is 2;

B’ is a radical of formula -CH,-; -CHR's-; -CR"yR’s-; -S- or a direct bond; or Cs-C;cycloalkyli-

dene; or cyclohexylidene which is substituted by 1 to 4 C,-C,alkyl radicals in position 3, 4
and/or 5;

D', ifpis 1, is methyl and, if p is 2, is -CH,OCH,- :

B, ifyis 1, is alkyl containing 1 to 18 carbon atoms, a radical of formula -OR'; or halogen;
E', if y is 2, is a radical of formula -O-A"-O- ;

E, ifyis 3, is a radical of formula R'-C(CH;0)5- ;



Q is the rw9smedq2f an at | east z-val ent al cohol or phenol, pdwuEFssEshscal
I's bound via the alcoholic or phenolic Oaton(s) to the P-aton(s);
Rerr], R[err] and R[err] are each independently of one another al kyl
containing 1 to 30 carbon atonms; alkyl containing 1 to 18 carbon atons,
which is substituted by hal ogen, -COOR[ err.]21,- -CN or -CONRlerr]'Rerr]'5.-
al kyl contai ning 2 to 18 carbon atons, which is interrupted by -S-, -O or
-NR [err]- phenyl -Clerr]-C err]al kyl ; cycloal kyl containing 5 to 12

b t h h whi ch
Car Do, 2t o RSl of S AL B e e R, i, SRS ol the
taini ngda t?él@bhdﬁ&oiph@o%@ﬁbb@é) t@ttﬂﬂ&atb"m(b phenyl -Cferr]-Cerr] alkyl;
or a raadl ca

f _for erein_mis an
i nteger fr orﬁ:l 32 pg, éacﬁ# egcrl |Bd%oendent‘y% thebgliylr%mpaé@pgéﬁg ﬁf%&’ﬁf‘ ‘atoms;
are each indg rtdmatdmg pio B3€arbtwatdnis, Wéhwaibsnmté%y R&lOge, ncﬁmall -le:lg o}8
enyl a

b t { 51t
Containing 1 cé%&&aﬂ%a"&%aﬁb% 8 B marionaiomaoaR B INRTHEe By 20 R PN
are each i ndgmydcpra{kwfcybbenkwdaafauﬁw@s wmcambhutom@@hawl oPfa F?“W ghenyl or

carbon atons, or c containing 5 or carbon ato
o P naptibuh Sagh oF whch 5 SbsRuIRALI Boodsm. 1 7> BhaLiAckopiar ks Fadai gar
or are toget Wn@a?otannd@ha@amaratmém -QQC‘SR;ﬁkyI cHickadidal sHdimuidd
R[err], where =3, are nethyl; the substituénts [err are each
|ndependently of one anot heg, hydrogen; al kyl containing 1 to 9 car bon
atons or cycl ohexyl; o/substituents R [err] are each independently of
one anot her hydrogen ethyl; and R [err] .is hydrogen or
Clerr]-derr] dCRyi—¢ OHc aamemiremds anegdr flontitheabagdof 10d; are
present, the radicals=E{16 are identical or different; X and Y are each
a direct bond or -O ; and Z is a direct bond; -CHerr]-;
-C(R[err])[err]- or -S-. Rg A particularly preferred process is that,
wherein the phosphite or phosphonite is one of fornula (1), (2), (5) or
(6), wherei nRor the radicals Wyhere &chmphnu&wmoﬁaaﬁahermmo%n ; alfyl doftaining 1
9

al kyl ene conta ing 2 to 18 carb ne or p- henyl ene;
WO g8 | 46342 10 48n cargon atoms; cy clo lkyPcon?amlng 5 tg B F%n atoms; or phenylalkyl%ontasmng 1

PCT/ EP98/ 01954 carbon atoms in the alkyl moiety;
's and R's are each independently of the other hydrogen; alkyl containing 1 to 8 carbon
atoms, or cycloalkyl containing 5 or 6 carbon atoms;

'z and R's, where g=2, are each independently of the other C;-Cjalkyt or are together a 2,3-
dehydropentamethylene radical; and
'z and R's, where g=3, are methyl;
the substituents R'y4 are each independently of one .another hydrogen; alkyl containing 1 to 9
carbon atoms or cyclohexyl;
the substituents R’ys are each independently of one another hydrogen or methyl; and
R'sg is hydrogen or C,-Caalkyl, and in the case where several radicals R’ss are present, the
- radicals R’ are identical or different;
X' and Y’ are each a direct bond or -O- ; and
Z' is a direct bond; -CHa-; -C(R'sg)2- OF -S- .

A particularly preferred process is that, wherein the phosphite or phosphonite is one of
formula (1), (2), (5) or (6), wherein

n’ is the number 2, and y is the number 1 or 2;

A’ is alkylene containing 2 to 18 carbon atoms; p-phenylene or p-biphenylene;




-22- E', where y=1, is (Jerr]-(Jerr]alkyl, -ORerr] or fluoro; and.where
y=2, is p-biphenylene; Rerr], R[err] and R[err] are each i ndependent]y
of one.and¥R&4&Mky| containing 1 to 18 carbon atoms; PCT/EPOBIOISYS
phenyl -Clerr]-Clerr]al kyl; cyclohexyl; phenyl; phenyl which is substituted
by 1 to 3 alkyl radicals containing a total of 1 to 18 carbon atons; the
substituents R [err] are each independently of one another hydrogen or
alkyl containing 1 to 9 carbon atons; +22err] is hydrogen or nethyl; ™ X
is a direct bond; Y is -O; and Zis a direct bond or -CHR [err])-

O particular technical interest are those phosphites or phosphonites which
are |ist edeFr NGhéte 924 tn@c,maw? d)R?&rﬂlfor&‘%‘ﬁa'vme?e wﬁsaphiphaﬁwannder i tem 4.

In the nov procéss those bénzofuran-2-ones are preferably used, which
correspond R'o R’acq;\d,ﬂn ge(gph independently of one another alkyl containing™ to 18 carbon atoms;

[err] -Cy- } ch is substituted by 1 to 3 alkyl radicBls
wherein, i fphen}ll S C4alky| coI]exyl phenrghtpne?yl Whf1enlsant hryl , a¥1 thryl, y
5,6, 7, 8- tetmla}fmgﬁptai mtqn;vaca@oaamms,t etrahydro 1 - napht hyI t hi enyI

b b]th -
henzol 11 i buagARAACIe el Mooy f B BN ey 07

pyri m di nyIchryonalamS. nyl, indolizinyl, isoindolyl, indolyl, indazolyl,
purinyl, 1no|y|, qui nol ylI , pht hal azi nyl ,

napht hyr| d| nyA §h€dr5%n’xorl I'myl” qui nazolinyl, cinnolinyl, pteridinyl,

car bazol yl , XTieadirect bondir bol i nyl , phenant hridi nyl, acridinyl, perimdinyl,
phenant hroltqglo_ Ql]"benam nyl, isothiazolyl, phenot hi azi nyl, isoxazolyl,
furazanyl, biphehyl’, terphenyl fluorenyl or phenoxazinyl, each of whi ch
i s unsubst iZ’usadlrentbend)elt-iQH(Béd- by (err]-Cerr]alkyl, (err]-derr]al koxy,
Clerr]-Cferr]al kyl thio, hydroxy, hal ogen, am no, Cerr]-(err]alkyl am no,
phenylam no or di (Cerr]-Cerr]alkyl)amno, or Rlerr] is a radical of
formul a 9 Of panisules terbbical interest are those phosphttes or phosphonites which are listed

PCT/ EP98/ 01 R¢ inafter in the list of possible costabilisers under item 4.

in the novel process those benzofuran-2-ones are preferably used, which correspond to
formula (8)

(8),

wherein, ifnis 1,

R; is naphthyl, phenanthryl, anthryl, 5,6,7,8-tetrahydro-2-naphthyl, 5,6,7,8-tetrahydro-1-
naphthyl, thienyl, benzo[b]thienyl, naphtho[2,3-b]thienyl, thianthrenyl, dibenzofuryl, chrome-
nyl, xanthenyl, phenoxathiinyl, pyrrolyl,'imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazt
nyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, §-
carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl; isothiazolyl,
phenothiazinyl, isoxazolyl, furazanyl, biphenyl, terphenyl, fluorenyl or phenoxazinyl, each of
which is unsubstituted or substituted by C,-C,alkyl, C,-Casalkoxy, C,-C.alkylthio, hydroxy,
halogen, amino, C4-C,alkylamino, phenylamino or di(C;-C,alkyl)amino, or R, is a radical of
formula 9



-23 - [ermy098/4634¢2 and if nis 2, Rerr] is unsubstituted BCT/EP9I8/01975
Cerr]-Cerr]al kyl- or hydroxy-substituted phenyl ene or naphthyl ene; or
-Rlerr]- X-Rerr] , Rerr], Rerr], Rerr] and R err] are each

i ndependent|y of one anot her hydrogen, chloro, hydroxy, (err]-Cerr]-

al kyl, Cerr]-Cerr]phenylalkyl, unsubstit2sed or -
Cerr]-Cerr]al kyl -substituted phenyl; unsubstituted or Cferr]-

Cerr]al kyl -substituted CJerr]-Cerr]cycloal kyl; Cerr]-Cerr]al koxy,
Cerr]-Cerr]Jalkylthio, err]-Cerr]alkylamno, di(Cerr]-Cerr]-
alkyl)amno, (err]-(err]al kanoyl oxy,}eC err] - err]al kanoyl am no,
Cerr]-Cerr]al kenoyloxy; ([err]-G | sRgoyl oxy which is interrupted by
oxygen, sulfur or Jerr] ; derr]-d cycl oal kyl fggrbonyl oxy,

benzoyl oxy or Cerr]-err]al kyl -sullsi tAt ed benzoylFoky; or R err] and
Rlerr], or Rerr] and Rerr], or Fﬁf an%InR[err], together with the

| i nking carbon atons, are a benzene rimg, R4 is additionally
-(CHerr])[err]-CORerr] or -(CHerr])[err]OHor, if Rerr], Rerr] and
Rlerr] are hypdrogen, R4 is additionally a radical of fornmula 10

[err] .. Wherein Rlerr] is as defined above for n =1, Rerr] is

hydr ogen or HnieLdi cal of fornula 11 [err] WD 98/ 46342

PCT/ EP98/ 0193s unsubstituted or C,-C,alkyl- or hydroxy-substituted phenylene or naphthylene; or -Rz-
X'R13'|

Rz, Rs, R; and Rs are each independently of one another hydrogen, chloro, hydroxy, Cs-Cas-
alkyl, C;-Cophenylalkyl, unsubstituted or C,-C,alkyl-substituted phenyl; unsubstituted or C,-

Cialkyl-substituted Cs-Cgcycloalkyl; C,-Crealkoxy, Cy-Cigalkylthio, Ci-C,alkylamino, di(Cy-C-
alkyl)amino, C;-Cpsalkanoyloxy, Cs-Czsalkanoylamino, C;-Cosalkenoyloxy; Cs-Casalkanoyloxy

which is interrupted by oxygen, sulfur or >N~-—Fi1 + 1 Ce-Cqcycloalkylcarbonyloxy,

benzoyloxy or C-Czalkyl-substituted benzoyloxy; or R; and R, or R; and Ry, or Rsand Rs,
together with the linking carbon atoms, are a benzene ring, R, is additionally -(CH,),-COR;s
or -(CH,)4OH or, if Rs, Rs and Rgare hydrogen, R, is additionally a radical of formula 10

(10),

wherein R; is as defined above forn=1,
Rs is hydrogen or a radical of formula 11

(1),




-24 - wherein R err] is not a radical of fornmnula 10 and R err] is as
defined above for n =1, Rerr], Rerr], Rerr], Rerr] and Rerr] are
each i ndep&QIe8Ma42 of one anot her hydrogen, hal ogen, hydr oxPCT/EP98/01975
Cerr]-Cerr]alkyl; (err]-Cerr]alkyl which is interrupted by oxygen,

sul fur or [err] ; (err]-err]al koxy; Cerr]-Cerr]al koxy which i s
I nterrupted by oxygen, sulfur or [err] ; derr]-(err]alkylthio,
Cerr]-Cerr]- al kenyl , -C3- C25al kenyl e2¢~- Clerr]-Cerr]al kynyl, -

Cerr]-Cerr]al kynyl oxy, C[err] C err] phenyl al kyl, Cerr]- C[err] phenyl aI
koxy, unsubstituted or Clerr]-(err]alkyl - substituted phenyl ; unsubstituted

or d err] - GyRérelnai ¥ hoﬁéll%atdat zgtfs ut&)@@ Cft R é%?#ﬁ? FE%PB@éjfoPﬁ 1,

Cerr]-Cerr]al kyl -substit err]- err cyc unsubst’itut ed or
Cerr]- c4Brifis Befhsand Bv@ae eg@tln?enqnéemqv@@ng@mtmt/hydrogen halogen, hydroxy,
Clerr]-Cerr]al kylamno, di(Cerr]-Cerr]alkyl)am no,

d err] - er cl-aharporh- salkg Whitih ts%ﬁfrﬁ%ﬁh W%ﬂgéeﬁ’"gblﬁl? or S \,{,U_qﬁ”r‘ UPERE,Alkoxy;
oxygen, sul fur or errf err]-{ err]al kanoyT oxy

Cerr]-Cerr]al kanoyl oxy which is interrupted by oxygen suI fur or [err];

Jerr]-err]al kanoyl am no, Cerr]-Cerr]al ke\noyl
d err] - C er €}-Ghbdatkooywhich ischterreipied by roxygens Sulbyr coxy R1§ut CuCaalkyfitto, Gs-Cos
Cerr]-Cerr]- al kenoyl oxy; Cerr]- C[err]alk noyloxy which is

i nterrupted by oxygen, sulfur_or [err

eyt onl by BRI o Gl Aoy GrGapheaialisgs Cofophenyial-
Cerr]-d erkdhgl ifdéub§ti!@téa ok Eﬁ-@ﬂalﬁﬂ%&ﬁéﬁtuted phenyl unsubstltuted or C,-C4alkyl-subst tuted
[err] benzoyl oxy or r yl -subst’ituted benzoyl oxy, l]

[err] Q’}?KY-NQSEQ% %?F] 43 WF@‘Q?“M@M@SWP‘H@'W'WW‘MW CRFGT r] are

each i ndepecm -bibsBfutdd',-BLdyBloalk &l r
Cerr]-Cerr]alkyl-substi 5t u%dggi Bhg&IWény@ﬁmﬁaﬁ C1hy"|l gammo or ]Casalkanoyl

hydr ogen or err]- errL ¥
Ca-Casalkanoyi which is interrupted by oxygen, sulfur or /N R,, ; Ci-Casalkanoyloxy; Cs-

Czsalkanoyloxy which is interrupted by oxygen, sulfur or >N—-IR14 ; C1-Casalkanoylamino,
Cs-Casalkenoyl; C,-Cosalkenoy! which is interrupted by oxygen, sulfur or >N—-R1 s 1 CaCos

alkenoyloxy; C;-Casalkenoyloxy which is interrupted by 6xygan, sulfur or >N—H1 4+ + Ce-Co-

cycloalkyicarbonyl, Cg-Cecycloalkylcarbonyloxy, benzoyl or C,-Czalkyl-substituted benzoyl;

R, O
Rl
benzoyloxy or C-C.alkyl-substituted benzoyloxy; —-o—-c-- —R, or
R19
l;‘20 I;‘21
—0-—(|:—-9——0—st or also, in formula 9, Ry and Rg, or Rg and Ry, together with the
H R,

linking carbon atoms, are a benzene ring,

Ri2 and Ry; are each independently of the other unsubstituted or C;-Calkyl-substituted phe-
nylene or naphthylene,

R4 is hydrogen or C,-Cgalkyl,
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Rlerr] is hydroxy, [err], Cerr]-Cerr]al koxy or [err] Rlerr] and
Rlerr] are each independently of the other hydrogen, CFlerr],
Jerr]-Cerr]alkyl or phenyl, or Rerr] -&a Rerr], together with the -
i nking carbon atom are a (Jerr]-(err]cycloal kylidene ring which is un-
substituted or substituted by 1 to 3 (Jerr]-(err]alkyl; Rlerr] and
Rlerr] are each independently of the other hydrogenRC[err] Clerr]al kyl or

phenyl , Rlerr] is hyd ogen ,or err& C{kgrr]al kyl ,"2# Rl err] is hydrogen,
unsubst i t ut e@sdﬁh)@@i’yr] -e{Qar-r]MITJCs patkoxIeedpNeny! ;» Cerr]-Clerr]al kyl ;
C2- C25al kyl which is |nterrup ed by oxygen, sulftﬁzsor [err] ,
Cerr]-Cerr]phenylal kyl which is unsubstituted or substituted at the

\menﬁl r adi fﬂis ahy Rl; are e&cﬁjr&iep]andﬁrﬂy of thelother hytigeh,; CF$ U,.]mmcyyga?ﬂgtﬁy{ O(I;I Rye
I C is inter e (0] ns St e or
Subet t ot eq A HE. BRehd Y e iR ity Sorp,Arg el by Salideas fHR wrigh 1S Un'

Rlerr] and Qubsﬂthtedtdagebétmltemyhth@,LG)Jadeng carbon atoms, are a
Cerr]-Cerr

- Ik I ch t t ut bst ted by 1
to 3 CJerr]- 'J*"’ pe aﬂr 4 e'"rdlegér‘g‘!‘h oi'bsl‘?@?ﬁ'g’ r’?l Bﬁl‘J %[@ﬁaF Fu ) uI Eyl ’y
Rlerr] is hyRy WW@,h@wﬂ al kanoyl, C[err]-Clerr]al kle][loyl ; ]-

- ano i C S | ul fur or err] ;
e o RN el S Rbpated BRSBTS
phonate group; (ferr]-Cferr]cycloal kyl carbonyl, thenoyl, furoyl, benzoyl or

[ err] - ( er riaibk ¢l intekaptet , sulfur'éP 9 42 CrC |
Clerr] g er i intttaptet by lokggen, sulfur \BD(IA-GI?(' Cr sphenylalkx which | xs[ err]

unsubstituted or substituted at the phenyl radical by 1 to 3 C,-C,alkyl; C;-Czsphenylalkyl

which is interrupted by oxygen, sulfur or /N—R, + Which is unsubstituted or substituted at

the phenyl radical by 1 to 3 C-Cqalkyl, or Rz and Ry, together with the linking carbon
atoms, are a Cs-Cy.Cycloalkylene ring which is unsubstituted or substituted by 1 to 3 C;-
Caalkyl;

Razis hydrogen or C;-C,alkyl,

Rz is hydrogen, C;-Casalkanoyl, Cs-Casalkenoyl; Cs-Cosalkanoyl which is interrupted by

N
oxygen, sulfur or /N--R“ ; C2-Casalkanoyl which is substituted by a di(C,-Csalkyl)phos-

phonate group; Ce-Cscycloalkylcarbonyl, thenoyl, furoyl, benzoyl or C;-Calkyl-substituted




Rlerr] and Rlerr] are each independently of the other hydrogen or
Cerr]-Cerr]alkyl, Rerr] is hydrogen or err]-Clerr]alkyl, Rerr] is a
direct bonWO%[46342) - [ err] al kyl ene; C[err]-Cerr]al kyl ene WRCEHEPPE01975 -

i nterrupted by oxygen, sulfur or [err] ; (err]-(err]al kenyl ene,
Clerr]-Clerr]al kylidene, C[err]-Cerr]phenylal kyl i dene,

Cerr]-Cerr]cycloal ky- |l ene, Cerr]-err]bicycloal kyl ene, unsubstituted
or err]-Cerr]al kyl-substltuted phenyl e@8- Rlerr] is hydroxy, ---
[err] , (err]-Cerr]al koxy or [err] [err] Rlerr] is

Cerr]-Cerr]al kyl or phenyl, Rerr] is hydrogen or Clerr]-Clerr]alkyl, M
Is an r-valent netal cation, X is a ghrect bond, oxygen, sulfur or -NR31-,

nis lor2 pis 0, 1or2 qisHE_ %" 8 4,5 or 6, \/\098/4@3512/0**3
PCT/ EP98/ 01975 o) C o NG
benzoyl; | =( I CH,
enzoyh C—CHz—\, ,—OH ' ——c——cnz-—-s—CHz—Q—OH ’
Ry | Ras
, o, ]
o Hac\c/
I o i 0 0
, or '
—C—"CH;"‘?— OH —C—Rz-C—R,, —C=Rz—R,,
CH, Ry
- -2

R4 and Rz5 are each independently of the other hydrogen or C-Cygalkyl,
Rz is hydrogen or C4-Cgalkyl,
Rz is a direct bond, C4-Cgalkylene; C,-Cqgalkylene which is interrupted by oxygen, sulfur or

N

/N—-Ru ; C2-Cyealkenylene, C,-Coalkylidene, C;-Coophenylalkylidene, Cs-Cecycloalky-

lene, C;-Cgbicycloalkyiene, unsubstituted or C,-C,alkyl-substituted phenylene,

/é_\)\or/ﬂ\'

0] S

. -1, 4] et
" Rag is hydroxy, [—-—O M ] » C4-Cygalkoxy or -—N\ .
Ras

Rzg is oxygen, -NH- or \N—g-—NH—Rm '
/

Rao is C4~C1aalkyl or phenyi,

Ray is hydrogen or C;-Cygalkyl,

M is an r-valent metal cation,

X is a direct bond, oxygen, sulfur or -NR3s-,
nistor2,

pis0,1or2,

qis1,2,3,4,50r6,
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particul ar technical interest are those which are listed hereinafter in

the list of possible costabilisers under item 14. Furthernore, this

i nvention relates to a conposition, which conprises a)

pentaerythritol -tetrakis(3-[3",5 -di-tert-2 yl -4' - hydr oxyphenyl ] pr opi orat-e
), and b) at |east one conpound of the benzofuran-2-one type. The

novel conpositions contain

pent aer yt hri,{s I ! g%ré’m_s(B- [3'",5 -di-tert-butyl-4"-hydroxyphe-

nyl ] pr opi ona g& (%ohponent a) preferably in anorphous form Particularly
preferred coigp@-1ord.ti ons are those, which conprise conponents a and b side
by side in the sane anorphous phase. The inventive stabiliser conpositions
usually contain | ess than 10 % by wei ght of high nol ecular wei ght or

pol ymeri c cBepznfgran-onegof paiticylat tecknical interegt arertivdsecwinich aredisgd haseinafteon

g/ mol or hi g%géi%@g%igl% o&a%%ﬂs%nﬂgri?éﬁ?%.hi gh nol ecul ar wei ght conponents

present. I'Ser tor organic materi al The products of the
process of this invention, the novel anorphous conpounds, the col our-

tabilised ' LS dJANEent | . th I
FLe e SRR i AT Mo BRI ool e "o
for stabil i si ngapr gpentaerpihtitol-tetiakis (B33!, §'=di-terttbuty 54 -Hydrdxiypirenyiloropineatep ranke at .

aystams,  cosmet Pes. ctipdphh PaRBINA ctine AR iARR G e oot Tl ar 1y

i nt er est i ng The nbvet compositionsadontain pentaarythritoktetrakis{@(3F,5'-dittert-batyb 4 +hydpdxyphe-c s,

Cooner e o BB oBhRendbE) AR DAL i, ey Hiferlfihod
pr eloar gt I on siti?llxsadefthoéw Whtche:oailp'rise cmmpm}ents aand b:ida thyesighes iqghe same raniorphor:xs

i ed. ' : t tes which.
con be st abPhFEbahe el SiaRef Sorfpediont TELa/taib 5 by i it et fion
di ol efins, fwlectianmaight popolymenic/domponents) fypicalhythpse having a-molégutartwelghtiog,
ol - 4- et MYLgE Bhictofigher flotd S3HHGHR nd'subR high gk i el diiiponfis BRbseRE " S
of

Use as stabiliser for organic material

The products of the process of this invention, the novel amorphous compounds, the colour-
stabilised compound 13 according to this invention, and also the novel B-crystaliine modifi-
cation of compound 14 are patrticularly suitable for stabilising organic materials against
damage by light, oxygen or heat. '

The materials to be stabilised may be, for example, oils, fats, paint systems, cosmetics,
photographic materials or biocides. Particulariy interesﬁng is the use in polymeric materials,
as is the case in plastics, rubbers, coating materials, photographic material or sizes. When
used in cosmetic preparations, the material to be protected is often not the preparation
itself, but the skin or hair to which the preparation is applied.

lllustrative examples of polymers and other substrates which can be stabilised in this manner
are:

1., Polymers of monoolefins and diolefins, for example polypropylens, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers of
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cycl ool ef iwo,98f468421 nst ance of cycl opentene or norbonene, pobgeERyE/ENS
(which optionally can be crosslinked), for exanple high density

pol yet hyl ene (HDPE), high density and high nole- cular weight polyethylene
(HDPE- HMWN , hi gh density and ul trahi gh nol ecul ar wei ght poly- ethyl ene
(HDPE- UHMW, nedi um density pol yet hyl ene-286PE), | ow density pol yet hyl ene
(LDPE), linear |ow density polyethylene (LLDPE), (VLDPE) and (ULDPE).

Pol yol efins, i.e. the polyners of nonool efins exenplified in the preceding

Gt for ant | Sa08ins, Fafarl of ByclaefiletRofiinier Bfydififlend i PortofiRR/ & °¥
pol ymensat i tvrpl’?%‘bnkﬁﬂ),l for ermle high ﬁewwwm&ﬂm& (HDPE),dhigh dansity ape highumalp-

mhr ot han’ Cuer WRIGHTEBY LA (3P & MAVE WD dehp AFH WRRHET et WRIREp0RC

Tabl e. Thesthyigne{HPREUHMW), medium densmpelyethﬁlene (MBPE). oW depsity nolygﬁw&me
typically qmﬁ2§ 4m£@f|ldnﬁ'aénsn?'p%%myﬁhem.mﬁé)e{\ﬁ.op? and (ULDPE?GFS am nes,

al kyl s, al Kenyl's and/or aryfs that may be € errj-
[err]-coordinated. These netal conpl exes may be in the free form

or fixed Orpghydsihs, qtee fhe ﬁdﬁﬁh&g lof Nloﬂébleﬁns exempllf?&flh‘ﬂ?é &dc@@ﬂé‘ Bﬂaﬁ%ﬁ hﬂn‘éfé

tltanlun(lll% chlori d |'um na or silicon oxid
.~ may be sol UBb¥ PB'VGW'%? GB‘F B°'VPF°PWE"%<S?9 PBM’%%W ﬁ'ﬁellieumammép%%‘bﬂ bgVéh%

can be usedomeﬁdwﬁgwﬁdges in the polynerisaton or further activators may be
used, typically netal alkyls, netal hydrides, netal al kyl halides,
netal al kyl oxi des or netal al kyl oxanes, said nmetal s being

el enents of gi)oupaditad polymerisatibhqhorimali} uRderthigh fresdurélafid at elevated téﬁ%ﬂr@ture]'he
activators may be nodified conveniently with further ester, ether, am ne

or silyl ether groups. These catal yst systens are usually termed Philli ps,

St andar d b) cafaytic baﬂm'éﬁﬁatloﬁl tﬁiﬂg@ cdtal?&ttﬁéthorrﬂ'ﬁﬁ doRtéiy bne or%rﬁ'tﬁeﬁfi ene

or single site catal M xtares of the p ta){/mers

menti oned under “¥ '%QQ\‘BF&V%\&‘& §ﬁa@'\6“ opthe\Rariggic|Tahle. These metals usually

pol yi sobutyl ene, haoé B ePMbeI thanohé ligkidy §b i&xﬁmﬁadsf ﬁénd%éaémémd?é’é ks,
PP/ LDPE) and mxtures of dlfferent types of pol% i)pene (for exarrple

LDPE/ HDPE) . 'BS%@FWW alkygls, Aenylsi and/orards th aitber -+ or coepardinatedy

i near | Sivhﬁénll g b TRRTEbplexcdraf BEIHE 86 oo O @ B B Rl oh

density pol yet hylaéﬂ!@tqtimg_l)esmpn ofiptide, &itamium (i) chioride, @iunging o silicon oxide. These
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts
can be used by themselves in the polymerisaﬂdn or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyi oxides or metal
alkyloxanes, said metals being elements of groups la, lla and/or illa of the Periodic
Table. The activators may be modified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard
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
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LOPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polysthylene (LDPE), propylene/but-1-ene copolymers,
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propyl ene/ i sobut yl ene copol yners, ethyl ene/ but-1-ene copol yners,
et hyl ene/ hexene copo- | ymers, ethyl ene/ met hyl pent ene copol yners,

et hyl ene/ hept ene copol yners,; ethyl ene/ octepg- copolyners, -
pr opyl ene/ but adi ene copol yners, isobutyl ene/isoprene copolyners, ethy-
| ene/ al kyl acryl ate copol yners, ethylene/al kyl nethacryl ate copol yners,

et hyl ene/ vin y at e copol yner nd. .t heir copol yners wth carbon
rmn)c/)xi de or %{)‘F@&gﬂ%‘?b&'ﬁéﬂq @@@%@Menwgﬁé‘?’? ﬁﬁ?&‘%ﬁ?' ethylgneexens 5oRe-s )
ﬁs V\ﬁl | as Ejlysmm} gthﬁe?e/gfaﬂmmtm:bﬁp?lyglem remyimmb e@tbihe&:ogol#t:nem? eﬁiyléh]gﬂﬁzenﬁ
exadi ene, dicyclopen eng or. e I, dene- nor bopene: and ni xtures of suc
copol yners vﬁ°Pﬁ'y'6'ﬁ%' 8‘??%%’4?8?/35%&'%[%"%%"9%@BH@%P&?QGGWW }ym&thWor

ex a{rplt e pdléwaiwiﬁbwl?vcmduihbg%ﬁetmapthmmls@wmogmthl etiylerepiRyl ubay |
acetate co ner . e ene-acrylic aci opol yner s :
CLDPE) Eva, | CHBREPRNRetAReIE opolheré Wil Sarbarmanm G A AR Actrpro
rmlnoxi _dg copyrhm?nd tIﬁhObaﬂtis)(ignomsrsy _bemnfhs\térbblyﬁiel‘wéf ethylsHeWRH Sro iyleﬁe Eilféig_p' e
ol yam des. . . rocarbon. resing (for ex e rr]-Clerr i ncludin
Iﬁyd?/ogenat efiengdgiueh E%?'Fﬁfge'ﬁgfcé‘ penif ene og %@WJ@P@%&%%&@ ureg pf such’
po: y?l Kyl Sﬂaflbptolyﬁieﬂi\ﬁmdme araothéégnﬁ?ﬁth%ﬁcwm?‘re méifﬁbﬁéd)mnﬁfaBMJ/ét%EMT&taﬁble o
ol y(a-nme rene : ol yners o e or a- styrene wi

gi e%es or a)éof)qphpy[}g%/, VﬁY‘PQ%‘BPW@PB\éQB‘?W@'S' Eé%&ﬁ@%?’ﬁ]‘('ﬁﬁieaﬁﬂé?e copolymers
styr Fn;a/ acr %(EVA),R.PEB;etgybw-aayI&@éd{a b?ﬁr?wmaier(FAA),eLtLomqu{L@nag_ Aﬁggagggyl
acryl ate, styrene/butadi epnela acr e, styrene ei c_anhydri de,

st y?/ene/ acr y1egpg °or mnf‘?mlpg;}?@‘y@pca&%?lr%?'&' 'S?Pﬂwgé’%ﬁm ’lr'r‘a@‘iq-"ﬁ?rﬁ&ﬁ°¥§t'¢‘%fh
of styrene gohmersiHosexanplepslydmides. pol yner, for exanple a polyacrylate, a
di ene pol yner or an ethyl enel propyl ene/ di ene terpo- | ymer; and bl ock

copol ymers of styrene such as styrene/ butadi ene/ styrene, styrene/iso-
pr ene/ st yr ene, Hytrguasiiot resing (fonexamply 0340) clutimgchytifogenated modifications thereof

styrene/ et hyl eng/ pr.opyl epel . styrene. 7. ft, copolyners of styrene or
[err]-net hyI(glgyﬁ‘gﬁé?rgymdq@i&%%/8F%‘§Xﬁ"%@eﬁr?"§rcﬁ?‘§fﬁfﬂrt adi ene,  styrene on
pol ybut adi ene-styrene or pol ybut adi ene-acrylonitrile copolyners; styrene
and acrylaqnigrile (or t hacrylonitrile) on pol ybutadi ene; styrene,
acrylonitri I%g %‘?‘P@’W@'ﬁ%%%‘ﬂ?ﬁ‘%‘%{e@r E‘?lxeaﬁ’ﬁeﬁ‘g!s'?%?ﬂ di ene; styrene and
mal ei ¢ anhydri de on pol ybut adi ene; styrene, acryl o- nitrile and nal eic
anhydride or_ rmal ei m de on pol ybut adi ene; styrene and nal ei m de on poly-

but adi ene; YRR masEotshepne aE pymethstytanerwitivdienss criastylio defivatiyes; torcample

tyrone and TirioutadiBfy, ehroreaivchitho. SEeRARY: AR CHERS of R diertiaky

met hacr yl at gsfylate,styrare/butadiaoe/alkyiethacrylate) shrend/maleldarthydiids) styeanpidorytonis
trile/methyl acrylate; mixtures of high impact strength of styrene copolymers and another
polymer, for example a polyacrylate, a diene polymer or an ethylene/propylene/diene terpo-
lymer; and block copolymers of styrene such as styrene/butadiene/styrene, styrene/iso-
prene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propylene/ styrene.

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




WD 98/ 46342

PCT/ EP98/ 01975 -30 - as
wel | as niwo 88/46342 her eof with the copol yners |isted under PCT/ERIBABI&NDI e
t he copol yner m xt ures known as ABS, MBS, ASA or AES pol yners. 8.

Hal ogen-cont ai ni ng pol yners such as pol ychl oroprene, chlorinated rubbers,
chl ori nat ed and brom nated copol yner of isobutyl ene-isoprene (halobutyl
rubber), chlorinated or sulfo- chl ori naggd pol yet hyl ene, copol yners of-
et hyl ene and chl ori nated et hyl ene, epichlorohydrin hono- and copol yners,
especi al l'y polyners of hal ogen-containing vinyl conmpounds, for exanpl e

| | chl hI d i, d
ol i nyl i cabtae fies et Wi e <oBofsis IsiiFuder . dof i e copplymer
chl ori de/ vi mixhireisirowh dsAABS MBS, AS!AOCAESrposz nyl acetate or vinylidene

chl oride/vinyl acetate copol yners. 9. Polyners derived from
[err]-unsaturated acids and derivatives thereof such as pol yacry- | at es

anfl pol ylrretmaaél?baf-e&tauﬂﬁbpwhhﬁ sulgmtdsqmd %chmgdmen@@hbﬁnamumm chiflnated

ol yacr oni r| | ed W

b wiar o 41 briyDingliR ol s At RopHY SR apres (glonyta iabSsf Gloringteqt sl e,
unsat u- raﬂ&mafmmtmlenbpéopmwm of ethylghe Ahd EhibfiMatéd bthiliens, eepmmbwuﬁhs
acrylonltrlle/alk acryl ate pol ynmers lonitril e/ al koxyal k

STyl ot orname A epp ey Serpciall PoBets ot Seaer@optang YV SorpRIRdS o

al kyl met hagiaviphs sdljairiyRehierde, bewawmaé ghloride, pbiyﬂr@ﬂlddﬁﬁé,’spdﬂwnyﬁ@éhéﬂuaﬁe,

nercof S WA RaBOBBIeys HAJRO! SN AR GPloyImHY s cRioBe S ghingeesiny

stearate, pé&eweawmyndeﬁélémaﬁ@/wﬁﬁIawaf%opa%mé.e, pol yvinyl butyral,
polyal 'yl phthalate or polyallyl nelamne; as wel | as their copolyners

with olefins nentioned in 1) above. 12. Honopol yners and copol yners of

cyclic et hegspgynbrsaferived #aﬂn Kﬂfs-an@ataﬂaymc?ds & derivitives tnérsafesuaﬁ iad %olyacry—
pol ypropyl ene oxi de or copol yners thereof wth bisglycidyl ethers. 13.

Pol yacet al slateseind polypethasryates; mplym%‘%nmh&mdamm%mw@nﬂgs ancbpolyadrgoni-
contain e{nne\é gcpmtjﬁﬁeﬁnﬁb&gmwg?es pol yacet als nodified with

I
t her nopl astic b yur et hanes, or 14. Pol yphenyl ene
oxi des and sul fides, and m xtures of polyphenylene oxi des with styrene

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or ace-
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in 1) above.

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

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

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



pol ymers oW(péﬂlgﬁéﬁ des. WO 98/ 46342 ~ PCT/EP98/01975
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15. Pol yuret hanes derived from hydroxyl-term nated pol yethers, polyesters
or polybutadi- enes on the one hand and aliphatic or aromatic

pol yi socyanates on the other, as well as p8®= cursors thereof. - 16. ~-°

Pol yam des and copol yam des derived from di am nes and di carboxylic acids
and/or from am nocarboxylic acids or the corresponding | actans, for
exanpl e pol yam de 4, polyam de 6, polyam de 6/6, 6/10, 6/9, 6/12, 4/6,
12/ 12, polyam de 11, polyanm de 12, aromatic polyam des starting from

m xyl ene di 4 Felvarihanessiesvedfrem hydioywrieiisatad pplypthers, Polyestersriohputadidi -
am ne and | %ﬂ@@hhg{d &eq{dna%dtaﬁibﬁ‘ﬁ&td?%\'drﬁazﬁ%?d}'i_t arfhtbS'of the/bth&0 4 wall as pre-

el astonmer as nodifier for exanple poly- I met hyl hexanet hyl ene

t er epht hal ar@ﬂtﬁ@fﬂhemf-y- m phenyl ene i so- phthal am de; and al so bl ock
copol yners of the aforenentioned pol yam des with polyolefins, olefin
copol ynmers, iononers or chenmically bonded or grafted el astonmers; or with

pgl ytete Pre; fre t16e.Rg>lyamiddquMI oppolyainisies defivarbirom diangipesanyd din&'bgkgli_c(alc?srand(%r _fro;ln
. . ] |

Nt Erout o ipafbeyitiids drind Birtesinlbg |otiib<, 6 XambROSONAIFE A pétce &
po: ya{n'hg rei ?n yolyamide 6/6, 6/10,.6/Rd/12) it 2/120pelyarnided 1, palyaraidede; Iammﬂns i ,plolyamides

e . . . o
5. " pol yest et Bind el i A dvares PRPURE R bRt fienca:
hyfl ; gm ;:liare ﬁ;n%d:: %Eitsbpllmé?ﬁ:rorgnld %EE?%?%@ aé!: wille ﬁmgllmt{[t gn reéa:lkgmlas modifier,
po - , < .
, 4- di et hy! 8P% e@h AR yan ’WW%’? S PoYraPhenyeqy isp-
as . b: ?g L )c/o lcpmfziriﬁde; mgaéioséldﬁr copelyriereof mgifmambnume&%madéﬁmmmmns,

t t , -

ol yoar bona S RSRROBRR. Srafersr dhelticall Bondsfor el debtamers opyty epyathers.
sul f ones and.govithaolyethylerie@iyesl, polyptdpylefe giysbii orlipalytetrametieyienedgiydolad vellcas
al dehydes Onpo‘y%ﬁri@e@%n@%ﬂ&y&ﬂﬂe? nm%'aﬁilea with EPDM 7 QBS; and polyamides condensed during

processing (RIM polyamide systems).

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

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

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

melamines on the other hand, such as phenol/fformaldehyde resins, urea/formaldehyde re-
sins and melamine/formaldehyde resins.




mel am nes on the other hand, such as phenol /formal dehyde resins,

ureal/ formal dehyde re- sins and nel am ne/formal dehyde resins. WO

98/ 46342 WO 98/46342 PCT/EP98/01975
PCT/ EP98/ 01975 -32 - 22. .
Dryi ng and non-drying al kyd resins. 23. Unsaturated pol yester resins

derived from copol yesters of saturated and unsaturated dicarboxylic acids
wi t h pol yhydric al cohols and vinyl conpot®fs as crosslinking agents, anrd -
al so hal ogen-contai ni ng nodifications thereof of low flanmability. 24.
Crosslinkable acrylic resins derived fromsubstituted acrylates, for

exanpl e epapy hi{ and hét-8%in ,ﬁkﬂ@gﬁs.acryl ates or polyester acryl ates.
25. Al kyd resinr%g,ypol yestz drja[e5| ns and acryl ate resins crosslinked with

mel am ne resins, urea resins, isocyanates, isocyanurates, polyisocyanates

Or epoxy res| %saturaté’@pc;/lﬁé_?&%kiﬁ&@gri\fét&c%‘fn E?‘p?é;{b%g/e{i’@&f éé?&#afdg‘sﬁ,ﬁd?dgalﬁ%téghct .

cycl oal i phatic, heteroc Ic or aronatic @ conpoun pro

of di gl yci dlqarkaplic acidswith rolyfwdie alsobols and vipylaempopnds\as etessiinkingagents, ank ed

with custo i ; i with or wthout
rﬂédhéllﬁ%ﬁ%ﬁfah%ﬁdlﬂéatﬁﬂ?%é&%?IoWﬂagﬁqwﬁ!ﬁgt!.e

accel erators. Nat ural polynmers such as cel , rubber, gelatin
and chem cally nodified honol ogous derivatives thereof, for exanple

cel | ul ose 3QeicHb&hinkdbid é(%]ii/lilsf@si% eaﬁﬁga{ﬁTMtﬁd é\ﬁgﬂ%@, BFEX&mpIE%Eﬁ%I ad@l-

the cellul ose ethers such”as nethy el l'ul ose; as as rosins

deri vat i vedates, urethanearylates or pelester agrdatens-i oned pol yners (pol ybl ends), for
exanpl e PP/ EPDM polyam de/. EPDM or ABS, PVC EVA, PVC ABS, PVC MBS,

PC/ ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC/ CPE, PVC/ acryl ates, . ]

POM t her moBadyd resips. pplyesiarresing|and acyiate resinsqpsalinkad-with mefamine resins, urea

PPO/ HI PS,  REGHE AsoBydhatedd ise eRaiuyites, bolyR0tydtRles GApBR rédNePPO.  PBT/ PC/ ABS or

PBT/ PET/ PC. This invention therefore also relates to a conposition,
whi ch conpri.ses

26. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic
glycidyl compounds, e.g. products of diglycidyi ethers of bisphenol A and bisphenol F, which
are crosslinked with customary hardeners such as 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, cellulose propionates and celiulose buty-
rates, or the cellulose ethers such as methyl cellulose; as well as rosins and their derivatives.

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, polyamide/
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.

This invention therefore also relates to a composition, which comprises

A) an organic material susceptible to oxidative, thermal or/and actinic degradation or build-
up, and

B) the amorphous form of one of the compounds No. 1-12, 14, 18, the colour-stabilised
amorphous compound 13 and/or the 3-crystalline form of the compound 14 as stabiliser,

as well as to the use of the amorphous form of one of the compounds No. 1-12, 14, 18, of

the colour-stabilised amorphous compound 13 and/or of the B-crystalline form of com pound



A) an orgarmwOo9sMé63ei al susceptible to oxidative, thermal or/ pod/ErosHidNS
degradation or build- up, and B) the anorphous form of one of the
conpounds No. 1-12, 14, 18, the colour-stabilised anor phous conpound 13 °
and/or the B-crystalline formof the conpound 14 as stabiliser, as well as
to the use of the anorphous form of one of. gkhe conmpounds No. 1-12, 14, 18,.
of the col our-stabilised anorphous conpound 13 and/or of the
[err]-crystalline formof conmpound = WD 98/46342

PCT/ EP98/ 01975

- 33 - 14
for stabilisi4igrstabilising organicrmaterial against oxidatiys: theemalior actinie degradation ar build-

degradation gy build- up. Conmponent B is preferably the anorphous form
of one of the conpounds No. 1-12, 14, 18 and also the [err]-crystalline
form of conpound 14. The invention also relates to a process for

stabill sing | el | , ' | _pstd ni
degr adati on (gé'ﬂgﬁemgﬁépﬁ%%gq?oﬂﬁpﬁpgggé %I??ﬁ%gfﬁg %@X’?Bﬁ%ﬂ@aﬁ o??ﬁ 1ct)lf 18
one of the candrismihe Aerystalline form of gomppendd.our - st abi | i sed anor phous
conpound 13 and/or the [err]-crystalline formof conpound 14 to this
material and/or preferably adding them thereto, as well as to the

cor r espondi ngheuip¥entivn alsqrrelatssdo @ progess §or stakilising erganic materiah dgainstdherinal, Dxida-

o 1o yot alvpidha BEi tpciEdatbiit B ap PR Loarsbe BRIV the Bmopehgus fam of
conponent ofore ofithe corapasinds Ne. Arid; Hhoids thef ealouretabilised amosphoss bmpounb tdids
the B oryst aeloting bonbaifid @i of bitnbourts GRS iR FOREPRRTRL pdiy et
form aﬂd/ or tbetety, as well@stts tetorrespondinggse. The Bmorphous ionmoof driemdfsrhead:ﬁmp%mds
the of gant o e 121718, € Catptistabiibed difdoh i britRiiy 13 ApdiRind Foppfiike ot
st abi | Ls ed ofeompound 14 han beused berabydtself onagemmpcaiehyotmnﬁmdremthlermnorbﬂﬁus
wei r n
Prg; teS pr )éf er afgf}ﬁ? P%’.‘%%%%@%%’P s‘“@? %/\%lt‘gh#%‘f fﬁ’ ﬁg&e?\c%%r'gﬁgﬁiﬁéﬁ??@gw%%veI
anor phous noetinipetad i18 andfor ohthe @-cryétalline fgyowusf demigound 14 With ths caentional

col our - st ab‘ér#é&l%%%ﬂ%?o&%?ﬁ&%ﬂﬁ&@gﬁ _B-crystalline form of

compound 14 0 e conprising a no rphous or [err]-crystalline
nodi fication). Particularly interesting is the use of the novel

stabiliser i ' %ftﬂﬁ. S . . A A ndi_ng.

conpositi onsﬂwls%lﬂ%gﬂof @3 | ar H?g‘a?ntg%r?ﬁg@{sl %n%zg}%%rﬁg, %%ﬁﬁéﬁggﬁgggg&tgﬁi ﬂ?‘

el evat ed t engandsonthasorganic material tebé stabilisedidndhgn thel intendediusk ofghe stabilised

cal enderi ng, .Lfk ' | ' [ ' |0t erd

CB) oo . kG T oy B b AR orBABRE 557155 ) G componens
A, 0.01 to 15, preferably 0.05 to 10 and, more preferably, 0.1 to 5, parts by weight of the .
novel stabiliser (novel amorphous modification of one of the compounds No. 1-12, 14, 18,
colour-stabilised amorphous compound 13 and/or B-crystalline form of compound 14 or

mixture comprising a novel amorphous or B-crystalline modification).

- Particularly interesting is the use of the novel stabiliser in synthetic organic polymers as well
as corresponding compositions, in particular thermoplastic polymers which are processed at
elevated temperatures, for example by extruding, blow moulding, calendering, injection
moulding, casting, compressing, sintering, spinning, foaming, soldering, laminating, heat-
moulding, and the like. '

The organic materials to be protected are preferably natural, semi-synthetic or synthetic
organic materials.



nmoul di ng, and the |ike. The organic materials to be protected are
preferably natural, sem -synthetic or synthetic organic materials.
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The novel stabiliser can be used particularly advantageously in

conpositions which conprise as conponent A a synthetic organic polyner,

preferably a thernoplastic-polymer or a Qiggder for coatings, such as pai-nt

systens. Suitable thernoplastic polyners are, for exanple, poly- olefins,

preferably pol yethylene (PE) and pol ypropyl ene (PP) as weII as those

pol ynmers which contajn hetero atons he mai n chali @}?_'r ferred
mprise

aspect, t hi $heRove)stapiiser cap bedised Bémf’@ag)’ advantagepusin 'W@sﬁ"’f‘ﬁ

nodi fica- &b eanpéndnwarégmwse 6rgaﬁ|cq:dmrnmﬁfea§my a tmhmaasnc pcslymem dbinder
bi nder, |n§>art|(;ular ne on @ﬁdﬂxlc z& B a/uret ane

pol yest er oforS8RYNGS; SHS raéﬂafmﬁys@ﬁ? r%%‘ﬂ ‘I"TQ‘C\P{?&F‘F Ympes. arefop exargple; pply;
phot ogr aphi glefifé, préferably Pofyetiyietei (RE) afti flyptopyiess (FP) ,(mpﬁlﬂhbsé\bol Brg N
this case be a therrm | asticC ﬁﬁ% ai nt bi nder in particular based
on an acryl idichgoptain h ?fBIa&}‘UP% E‘a"bﬂla]gster or pol yamide resin or

correspondi ng nodi f I ed resins, a photographic material, or a col ourant
present in this i al . Particu i nt eresti is al so.the
Phe”novel i PrelaliedARpedts this TG BleorBiktasda i cRiposilon WhaSH e v o
syst ens. tioh lhéb(‘?ﬁ reta amrmaplh&ﬁ: ﬂ&sﬁrﬁéﬂ il épélﬁt Bdei] mlpahioaﬁd ofi¢.Basdddn
exanpl e, be carr

and, if reqdnAsy’ 'c'é‘f'wgrp(gﬁﬂ?'?‘?%§°l f ﬂ@ﬁ@'éﬁﬁ%ﬁ g‘ﬁ%"['!%\ég‘lgzn ga'?'hgi!"%‘;fe'

the case of spg Gfﬁﬁé%hoiogr@ﬁfctmﬂuhéﬂﬁé mﬁtéﬁhh@tblecpr&@btéﬁ‘(éé‘mpdﬁéﬁt Amamﬁms
rati on can be carrled 0

re or after noul din
i esolved o et 58,8 INEBRODIBSI RSP, & PARLOIUST, ingtarittiar Baserl oo Bk AR, alkye.
subsequent  @vRpBRiNENe QFblstdrite paighniRistresifroPedrisspofiding nivdilied Irésind) @ pHotdyrapticd
as latices. Another possibility of .incor o[atl ng the novel stabiliser in

pol yners cor'mt%’ia.lr or & colourant ReaseRt ip this, during or imediately after the

pol yneri sation of the correspondi ng nnnoners or before crosslinking The
Stoh o al o @ariuleHy iiarariads Al R yee 14 fovel Moufoains =5,stases ft Fjting: for
the stabili sfample feddae spstémee or during the polynerisation, it can also
serve as chain length regulator (chain termnator) for the polyners.
The incorporation in the materials to be stabilised can, for example, be carried out by admix-
ing or applying the novel stabiliser and, if required, other additives, by the customary
methods of the art. In the case of polymers, in particulaf of synthetic polymers, the incorpo-
ration can be carried out before or after moulding, or by applying the dissolved or dispersed
compound to the polymer, if required with subsequent evaporation of the solvent. Elasto-
mers can also be stabilised as latices. Another possibility of incorporating the novel stabiliser
in polymers consists in their addition before, during or immediately after the polymerisation
of the corresponding monomers or before crosslinking. The amorphous or B-crystalline com-
pound can in this case be added as such or also in encapsulated form (e.g. in waxes, oils or
polymers). If the stabiliser is added before or during the polymerisation, it can also serve as
chain length regulator (chain terminator) for the polymers.

The novel stabiliser can also be added to the plastics to be stabilised in the form of a master-
batch which comprises the stabiliser e.g. in a concentration of 2.5 to 25 % by weight.

The incorporation of the novel stabiliser may conveniently be carried out by the following
methods:



. The novel sWM¥4632; can al so be added to the plastics to be PSTERPPYEY in
the formof a naster- batch which conprises the stabiliser e.g. in a

concentration of 2.5 to 25 % by weight. The incorporation of the novel
stabiliser may conveniently be carried out by the follow ng methods:
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as enul sion or dispersion (e.g. to latices or enulsion polyners), - as
dry m xture bef oigerfiiibn ar didPérsionge GOINRNRRIT eRfulsiS Yolfherd) xt ures, - by
direct addition to,the processing apparatus (e.g. extruder, |nternal m xer,
etc.) - as ¥ Y mbrues befesiemixing additive, gomponants o1 palvmer; mixkyes, er abl y

added to the. pol pydirechaddich t@ﬁhé‘ﬁk&éséﬁ@%ﬁtﬂﬁ(e &' SrBEER infern@PmBtey, egeyﬂ ure
during the mxi n%rof addltlve conmponents or pol ynmer m xtures, or by direct

addition to the '§§9’H§ ppar at us. Pol yner conpositions of this
I nvention can be used |n dlfferent formor can be processed to different

products, _gh foils, conpositions, profiles,
or binders fbenoysl ﬁﬁbl!%ﬂ%w&fe@blx é@dqﬂ toldm pplwer before-or-after prasassing, preferably

novel st abi | as@y miktfe dRIG/the mmsg%ftamﬁe EBMpORSS bPFolfrhePfftirb® Qﬁ"bg?ﬁ'@&o

nent (C) one or.several conventional additives, such as anti oxi dan

further |ighRdditioqdp thegrpeesssing@appardlifet i vat ors, phosphites or phosphonit es.
Illustrative exanpl es thereof are: 1. Antioxidants 1.1. Alkylated
nonophenol s, _for exarg)I e 2,6-di-tert-butyl-4- rrem&; phenol ,

2-t ert - but y| Polymergompasitions phihis-ayention gag Pe used inglifferp

2,6-di -tert - @érdht n t ﬁ&@g
2, 6-di cycl opent yIh ﬁodﬁ%ﬁfﬁy dpl@cgiﬁoﬁﬂresz%gnﬁg? h@?%?/’@ygﬂmk#'g&é ER@ Jt"r;mg/ for
phenol , 2, 6- Rﬂ’%‘dﬁ'&%yﬂmﬁ%‘#ﬂﬁ%henol 2,4,6-tricycl ohexyl phenol ,

2, 6- di-tert butyl - 4- met h- oxynethylphenol nonyl phenol s which are |inear

or branched |n t he side chains, for exanp Ie 2, 6-di - nonyl - 4- et hyl phenol ,
2, 4- di met hy| Ingddiion fa.the novplsiabiiliser, fhe Bﬁ‘@hsvmpqslmuqaammpnse @g additional compo-

met hy| hept adgint Qc)rdHe)d?%emJat cobwéniibnBPadiitves; duth a8%inlidkitidrte 6arer ight RAGHYrs,

and m xtures there-
- metal deactlvators, phosphites or phosphonites. lliustrative examples thereof are:

1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methyiphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyi-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(c-methylcyclohexyl)-4,6-dimethyl-
phenol, 2,6-dioctadecyl-4-methyiphenol, 2,4,6-tricyclohexyiphenol, 2,6-di-tert-butyl-4-meth-
oxymethyiphenol, nonylphenols which are linear or branched in the side chains, for example,
2,6-di-nonyl-4-methyliphenol, 2,4-dimethyl-6-(1-methylundec-1-yl)phenol, 2,4-dimethyl-6-(1’-
methytheptadec-1’-yl)phenol, 2,4-dimethyl-6-(1"-methyltridec-1’-yl)phenol and mixtures there-
of.

1.2. Alkyithiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioc-
tylthiomethyl-6-methyiphenol, 2 4~d|octylth|omethyl-6-ethylphenol 2,6-di-dodecylithiomethyl-
4-nonylphenol

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

entform Ry Faheeprocessed to -




1.2. Al kylthionethyl phenols, for exanple

2,4-dioctyl thionmethyl-6-tert-butyl phenol, 2,4-dioc-

tyI t hi onetywplos@siet hyl phenol , 2, 4-di octyl t hi onet hyl - 6- et hyl paemebs/e1975

2, 6-di - dodecyl t hi onet hyl -  4-nonyl phenol . 1. 3. Hydroqui nones and

al kyl at ed hydroqui nones, for exanple 2,6-di-tert-butyl-4-nethoxy- phenol,
2,5-di-tert-butyl hydroqui none, 2,5-di-tert-anyl hydroqui none,

2, 6- di phenyl - 4- oct ade- - WD 98/ 46342 3¢ - -
PCT/ EP98/ 01975 -36 -

cyl oxyphenol, 2,6-di-tert- butylhydroquinone

2,5-di-tert 4- hydr ox anlsole 5-di-tert- butyl-4-hydroxyanj sole
3 5. di - ter tcvgw§'i'e L RO DA prcuiong: 5 chresthulfid idrpuaisng: SA-ks

hydr oxypheniyiy- @Hydmtyﬁmsole 4, 64i-ter5 @B hydroxypheriyl Btoarare,bis (3, suamh&m}m-

[err]- tocopPeJ énerr = 1 copherol [err]-tocopherol and m xtures thereof
(Vitam n E) yI at ed th| odi phenyl - et hers, for exanple
2,2 -thiobis(6- tert but yI - 4- net hyl phenol ), 2,2'-thlobi s(4 octyl phenol ),

g fret w: SEM ?ﬁargﬁf—,lrgpltegy no )[_Séq&gpbwgﬂ&%)éo% ero -ocop“e}/ol and

4,4' -bis(2, m,@drggmyéoffq,&\ﬁqﬁgyphe- nyI ) di sul fide." 1.6.
Al kyl i denebi sphenol s or exanpl e

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

rZrEtZ hy lrrgtnﬁ 5: ’g §6H z&&%ﬂeﬁb‘& Hudﬁ%ﬁnglb’étﬁ&@{}@t %/)((:ample 2, 2’-§h|ob|s(6-tert-butyl-4-methylphenol)
"2, 2" - et hy?@n@&bﬂﬁowpﬁ%db drmlqpﬁ;ﬁ;tq;@hww )nethylphenol), 4i-thiob|s(6-tert-butyl-

- met hyl rwl; = . J " .

ietiid gﬁ;ﬁg?ygér%ng@ tgiP?E b(a teyc?nghgﬁgﬂiﬂhbnol). 4,4'-bis(2,6-dimethyl-4-hydroxyphe-

-ethyllﬂﬁhﬁﬁl 4, 6- d|-tert butyl - phenol),
-ethyl i denebi s(6-tert-butyl-4-isobutyl phenol), '
-net hyl enebi s[ 6- ([ err] - met hyl ben-  zyl) - 4- nonylaﬁfnol

2!
2!

2!

2!

2!

2' - met hyl éﬁebimps_g@,ﬁmgbeionyxwm% -methyengbiste-test jutyl«i-methyiphagol); 2.2
ebi s(2, 6-d
4 ot | Seulebege{ede ARy etyheng), 2 mefryiengbis oty g pethyicycionex
t
6-
1,
1-
d

yl - 4- hydpluxanpl]E,B'Hhéty\ylphmgmérbethw@cyclohexylphenol), 2 2’-methylenebls(G-nonyI-4-me-

g' i o VPP, e Rep I ¥ RG2S Bty

: s( 5- t ptiénol)Li2,21-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’ methylenebls[s (c-methylben-
ydr oxy- 2- net hyl - pheny Ie]. 3- n- dodecyl mer capt obut ane, et hyl ene gl ycol
t

bi s[ 3, 3- bi sgd) Jnewlphens 22 ~memW9mbss{mgrqupr9naﬂ)eq~nonylphenoll. 4,4-methyle-

o o257 o W O YRR BBl 80, 1 e

| ]t er epht habutyle4-hydroxy-2-methylphenyli)butane, 2,6-bis(3-tert-buty|—5-methy!-2-hydroxybenzyl)—4-
methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methyiphenyl)butane, 1,1-bis(5-tert-butyl-4-
hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-
butyl-4'-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadi
ene, bis[2-(3'-tert-buty|-2'—hydroxy-5'-methyltienzyl)-s-tert-buty|-4~methylphenyl]terephthaiate,
1,1-bis-(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis-(3,5-di-tert-butyl-4-hydroxyphenyl)pro-
pane, 2,2-bis-(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane, 1,1,5,5-
tetra(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

2,
2,
2,
2,
2,
2,
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4,
bu
2
1,
1
h

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



- tris(3,5-di-tert-but

1,1 -bis-(3O%HeMehyl - 2- hydr oxyphenyl ) but ane, PCT/EP98/01975
2,2-bis-(3,5-di-tert-butyl -4-hydroxyphenyl)pro- pane,
2,2-bis-(5-tert-butyl -4-hydroxy2- nmet hyl phenyl ) - 4- n- dodecyl ner capt obut ane,
1,1,5

,5- tetra(5-tert-butyl-4-hydroxy-2-nethyl phenyl ) pent ane. 1.7. 0-.
N- and S-benzyl conpounds, for exanple  -37- ~. -
3,5,3,5 -tetra-tert-butyl-4,4"'-di hydroxydi - benzyl ether,

oct adecyl - 4- hydr oxy- 3, 5-di et hyl benzyl ner capt oacet ate, tridecyl -4-hydroxy-
3,5-di-tert-butyl benzyl ner capt oacet at e,

| - 4- hydroxybenz | ) am ne, bi s(

tert-butyl - 3LBaidndsoxybenzyia r{?yﬁ’ﬁmﬁ ﬁMﬁ@d@ﬁﬂtm&t@;5'd"t9"t'bUM'2'hY'
bi s(3, 5-di - td?&iyb@HiWﬂ-m&lbhﬂﬁr@%tadeQﬁ@ -teftBuity AChydroxy xy-5-methylbenzyl)-malona

i sooctyl-3,5-di-tert-butyl -4- roxg enzyl mercapt oacet 342
PCT/ EP98/ 01g#@decylmercaptoethyl-2 -bis-(3,5-di-terf-butyl-4-hydroxybenzyl)malonate, hig{4-(1,1,3,3-

1.8. Hydr OthEﬁé‘rﬁHﬂh bﬁgl)ﬂ?érgﬂétzeﬁls 518|-ﬁﬁﬂiﬂi\}l-ﬁ-tydroxybenzyl)ma!onate.

di oct adecyl - 5-di-tert uty - 2- hy- roxybenzyl ) - mal onat e,

di - oct adecyl - 2 (3 tert-butyl-4-hydroxy-5-nethyl benzyl) - mal onat e,

di g? d ey’ | gerpgmaﬁhhahg&oﬁmhﬂ ompotids! R bxdpis! 1,45 e [3ubRAZ Uy FayARERY €

t et r amet hy| HRengyl)-Bietimethylbengeng, 3,43bl§(3.$-§rtertmutxl+4-mﬂwbeu;y@ezza PiO-tetrammeat e

- 1.9. Aftﬁgséﬁz% By3l5 @88 B et BURRLA gﬁHHﬁ
, 3, 5-tris-(3,5-di -tne>r/t butgl T4- h?/droxy- 9§er§g&ﬂz§ % trimet hyl benzene,
1 4-bis(3,5-di-tert-butyl - 4 hydr oxybenzyl )-2, 3,5, 6-tetranme- thyl benzene,

2,4,6-tris(3 9o, clma&aﬁan:oh auﬁdémwrﬁism@wékaowm%pm) 6-(8;5di%ert-bllyR4n)8roxy-

conpounds for_ exanp

2, 4- bi s(oct yﬁﬂﬁ‘ﬂb&&%&lﬂ@ne@@mkﬂﬁm&ﬂ.ﬁ-tys(&ﬁ-ﬁlytart@kwl%-hydroxyamlmo) -1,3,5-tri-
ani |1 no) - 1, 3a/nd, 21 nﬂ@r apto-4,6-bis(3,5-dl-tert-butyl-4-h -1,.3,5- -
2- octyl mer capt o- dé@' j. p di - s(er -I 0 g u:y ydd pgﬁ?‘f"y?] tngzlge 24,5-trs
azi ne, S-dl-tert-butyl hydroxyphenoxy)-1 2, -tnazme 1 3 5-tris-(3, 5-d|-tert-butyl-4-hydroxyben-

2-octyl ! ) )
3 2 c 6yt ;r:e;ca@z %ogya@}:fattg 513@ §1ﬂ§(4{t§{f bcyuwrxg ﬁggﬁzﬂg%ﬁﬁwﬂ |§<§By§m;_?afer baz.ne,

1,3.5-tris- (1456 -‘cﬁi'-t?'éwabﬁmhwmmeleaWBérﬁ 5-1532iNe, d H5-His(3, g-[dgtert-butyl-4- :

1, 3 5-1 ]
L5 gty fof sk S g

,3,5-tris(3,3% !?chaé‘f*' Sut yl -
hydroxyphenylproplonyl) hexahydro 1, 3,5-triazine,

1,3,5-tris(3,5-di cycl ohexyl - 4-hydr oxyben. - Z¥5)'SOC anur at e.
Benzyl phosp @%mm dor exaniple dimethyl-2,5-di-tert utyl-&hydroxybenzylphospho—

di met hyl - 2 5naié -diétﬁ}is@&i)&bnhﬁ}!dﬂﬁ&bd&?%%@éﬂmﬁate BRkRdecyl3,5-di-tert-butyl-4-hy-
di et hyl - -di - ert bfl é ydrox(;/benz | phosphonat e,

di oct adecyl 'ER te » ligeiadecyfrgs A lp\fq;gﬂq%-mfylbenzylphosphonate

di oct adecyl -tﬁe b@l&hn‘i&dlt)df tife .hyﬁcsemw ©oto Bt 8BRS DA RMIERMeRzy Ipﬁcfkgh&% qLigm
salt of the nonoethyl ester of 3, -di-tert- but yl - 4- hydr oXybenzyl phosphoni c

aci d.

1.12. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.13, Esters of -(3.5-di-tert-butyl-4-hydroxyphenvi)propionic 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, neopenty! glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythvritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hydro-
xyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethythexanediol, trimethylobro-
pane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicycio[2.2.2]octane.




1.12. Acyl am nophenol's, for exanple 4-hydroxylauranili de,
4- hydroxystear ani |l ide, octyl N

(3, 5-di -t VOIB#3? - 4- hydr oxyphenyl ) car banat e. 1 .13. EstRGHERIS01975
B-(3.5-di-tert-butyl -4-hydroxyphenyl ) propi onic acid with nono-- or
pol yhydric alcohols, e.g. with nethanol, ethanol, n-octanol, i-octanol,

oct adecanol, 1 ,6-hexanediol, 1,9- nonanediol, et hyl ene gl ycol
1, 2- propanedi ol , neopentyl ‘gl ycol, thiodi#thylene glycol, diet hy- | ene - -
glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)
i socyanurate, N, N -bis( hydro- xyet hyl )oxam' de, 3-thiaundecanol,

3-t hi apent adpg gsels oftB-(57®) ioHi© acid Wt fnono- or poly-
4- hydr oxymet - 1- phospha- -1rroxabrcyclo octane. V\Gp

08/ 46342 hydr>|/c alcoh%ls epg with methanol ethanol, n-octanol, |-octanol octadecanol, 1,6-hexane-
PCT/ EP98/ 0

1.14. Est egdzjgifg Ponar]edl(o% ethé{ lenequcof 12? Rroga%g(dlgl n?ré’ HVI' B'P{‘éﬂy‘?‘} S}% on| dl d
wi th nono- digthyleneyglycoh jiiethylens Q'WQM nantaenghritm tris(hpcrdnyetilyl) isscyanusate, N,N'-bis-
n- oct anol ,

et byl one. g1 IRpbRRShoxeRs EheRRLecahol B AR aed! "t'%?"a@ﬁ&%ﬁ@?‘é%%m

di et hyl ene aiiropasie, 4hydroxymetbyle! -phaspba-2,6§2tricxabigydio[Rt2R]octané.s ( hydr oxyet hyl )

i socyanurate, N, N -bis- (hydroxyethyl)oxam de, 3-thiaundecanol,

3-t hi apent adecanol trimethyl hexanedl oI tr| rret hyl - oI pr opane,
4- hydr oxynd : SAT g ' gpidiio @ wdthmonoloitﬁolylﬁ&iners

f | ' i "
ol v lcgre%h%" °9€t é*ham %t%aén{l &%ﬂ%ﬁro%%éﬂéﬁ E bieienedigiol §aeapasiol
oo Eﬁ?a:‘e*'“*"%ﬁeb"%ﬁ”zdmet pasciol, nobp Sty L‘ﬁﬁ?‘%ﬁgk"?mpm@‘e’ giyeol, it
| |
g OPeT Y | orhithiAneidieol, BEnEe el by oy Ras S B SN Dis(hydroxyethyljosam
N N - bi s( hyd swardmbém{eanmapedﬁdeeaﬁoh ltmﬂadﬂﬁameddﬁrhempwrémﬁmwfoxy-

ﬁnrelt Eglt ! hﬁﬁ%ﬁﬁg"g’l ofpha %w&%&%&&%ﬁ% P%’@Z?;géy- 1.16. Esters of

3.5-di -tert butyl -4-hvdroxyphenyl acetic acid with nmono- or poI yhydric al co-
hol s, e.qg. I h .oct adecanol, 1, 6- hexanedi ol ,

1, 9- nonanedi-H-EStefs : lica ldwfgbrpgmwrpgywq;pcalco-
t hi odi et hyHﬁﬂ#e@l Wmheﬂﬁhet. Btﬂaﬂﬂl?o@hiiéloéotadefchno! £6thexanédisll ¥,9%onanediol,
pent aerythrit eé f(l%r oxX (f‘fg.yl I soc anura

REN <1 3 hyaiis ol esoety me@a@pthv@nmlvgab Aletvianergircol,
et o gy, W s
[ er r]y (3. % iR 3%‘&??&%9?9‘?' 3t 'TW’&F@B I'"}"%WB’!GES inl%[cmﬂ'le@y&lpropane 4'hY'

N, N - bi s( 3,dvexyimet®i-1-phodphaya, 6 -thoxdbioywBper12joblafg) ony! ) hexanet hyl enedi ani de,
N, N -bis(3,5-di-tert-butyl-4-hydroxy- phenyl propionyl)trinethyl enedi am de,

N, N -bi s(3,5-di-tert-butyl -4-hydroxyphenyl propi onyl) -
1.17. Amides of B-(3.5-di-tert-butvl-4-hvdroxyphenyl)propionic acid e.g. N,N'-bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyi)hexamethylenediamide, N,N"-bis(3,5-di-tert-butyl-4-hydroxy-
phenyipropionyl)trimethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
hydrazide, N,N’-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethyljoxamide |
(Naugard®XL-1 supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N'-di-sec-
butyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N"-bis(1-
ethyl-3-methylipentyl)-p-phenyienediamine, N,N'-bis(1-methylheptyl)-p-phenylenediamine,
N,N'-dicyclohexyl-p-phenylenediamine, N,N’-diphenyl-p-phenylenediamine, N,N"-bis(2-naph
thyl)-p-phenylenediamine, N-isopropyl-N"-phenyl-p-phenytenediamine, N-(1,3-dimethylbutyl)-
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hydr azi de, WO 98/46342 PCT/EP98/01975

N, N -bis[2-(3-[3,5-di-tert-butyl -4-hydroxyphenyl ] propi onyl oxy) et hyl ] oxam de
(Naugard[err] XL-1 supplied by Uniroyal). 1.18. Ascorbic acid (vitamn C
1.19. Aminic antioxidants, for exanple

N, N -di -i sopropyl - p- phenyl enedi ani ne, N, N-38i-- sec- -
butyl - p- phenyl enedi am ne, N, N -bis(1, 4-di met hyl pentyl) - p- phenyl enedi am ne,
N, N -bi s(1- ethyl-3-nmethyl pentyl)-p-phenyl enedi am ne,

N, N - bi s( 1- netgheniiqpphénylemetianinyg, Wl(aldmémjlhﬁptyl) N'-phenyl-p phenyleneduamlne, N-cyclo-

m m g: g{gl ohexy ILI Mhenéﬂ%}%@?ﬁﬁ%%{%—%eneé)ulfamoyl)é) pl?eny{ymmg eh?Nadlmethyl-

gkg} Z ggz gpyl Mwﬂhﬁwﬁutﬂ-n@dilwleﬁ%ﬂm dipheRyldrhing; NidifptipyibRpanink; 4-isoproffexy:
PCT/ EP98/ Olgd,lghenylamme, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phe-

N - phenyl - RIWGRAMINE, l&etylated dxphenylamme for example p p-dl-tert-octyldiphenylamme 4-
i am ne,

N- ( 1- met hyl hept N ene
hexyl - N - phemgvt\fr{? RS bRl INgpaho. RSB eYIRMIBD I redaraasiareine
N, N - di met hyp henoNAthdﬂlbc&ﬁi?ldthﬁheﬂopB%Wﬁﬁﬂ@ﬂyﬂ%?ﬂamﬂbpﬁﬁfﬂﬂéﬁhitﬁ%-dlme-

N-al | yl di pheny| |
N phenyl - 1. rEpRIRMERneR) 2aF SisinesRiamgatane. 44 disminssiahenyimethanghe-
ny| 2- napht Nt INEI NP e trardtilid, ¢Chlﬂhihbex'ﬂhétw1ﬁ18mané Olr2-B%R§JH1éthylphenyl)amlno]ethane

-di-tert 4- " n-but
Bt oryt ot SRR ArRYARBS o R BliOALE shoptubndpheryiamine, o

4- oct adecanoydaaied APHIRGH-1-nBbIRth aﬁiﬁ{ehQWﬁbWhﬂéHﬂ-aﬁdd lkylated tert- octyl
2,6-di-tert- butyI 4-di me- % Ig'm norret | phenol’, lalkylated tert-butyl/tert-octyl

- di ani nodiPRAYIAMIngs, ﬁéJHéthQLO Among-and @dmw@m!ammes a mixture of

2,4
NN N, N -t Gbaeing d’ceddbaéayremiea ami f mono-
1, 2-bi s[(2 met hyI phenyl@' ) am no] ef hane, " 1,2- bl S oé(maor?]ong %(rilglkglated ooprer

(o-tol yl ) bi gRMisohexyldighenylaminesga mixtiea ofynener yn 9 qohwnrwtyldlmnylammes
octyl ated N-DBRfArol3, Q@ﬁ'ﬁﬁthxlm Qﬁberﬁomidﬁrlér Eh&fotﬁl??l‘? aarﬂﬁuﬁié g# ﬁﬁh{i‘ l.ﬁ]qi ial-

tert-butyl/tert-octy K am nes, tur nono-
nony! di phenykyéﬂ’fﬁﬁ@ﬁ'blﬁy"mfk@@ﬂé enothiaznes, aanmm of monertund dlalkylated tert-octyl-phe-

dodecy! di phe.wiﬁ B N-alf ﬁ&tH{a'imON NRIR -te?rg&éylx?ll ?&%ﬁﬂb{:@%é’w N-bis-

pyVi sohexyl di a m xt ur & “of" nono-
tert-butyl di @k?eﬁ»ﬁﬂ%tfﬁ"ﬂﬁi@ykplp@ﬂg-ﬂylﬂwamemy&nddlamiﬂwbls«a:g,ﬁ 64tetyeme thyipiperideyl)-

phenot hi azi ngpagatdi X %ra@te%wlgg%: diidfh-4loAb, 2.2 K%l t?ﬁﬁqethylp@egdlg 4Pyl at ed

tert-butyl/tert-octylphenot a mxture
tert-octyl -phe- not h| azines, N-al I yI phenot hi azi n,

N, NN, N -tets qpp = ~ g 2 2-ene, NN—bIS-
(2 2, 6 6-tet be]- fndl g 5 anet hyl enedi am ne,

(2,2, 66tetrarrethy|p|per|d4yl) sebacat e,

2,
oo AT D RS A erBiazdied 16t Sahble 2 HloRy BHeflibhénHbenzoti-
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- Hy dr 0x8z9ies By(8))Srditeatbutyl2-hydroxypheny)enpotdazole, 2-(5™-tert-butyl-2-hydroxyphenyl)-

2'

:2% - gydaoﬁeg??fngﬂlgﬂ %hﬁﬂd'rér oxr%ﬁééf{;'l tﬁléz}éﬁt?utg?&egyl)benzotnazole, 2-(3,5"-di-tert-
5' -tert - Huutyl2- dernmhgmﬂb&ehlprq-benmmr21-135+te;t-butyl- 2'-hydroxy-5"-methylphenyl)-
:2:, hydr OXS/ cﬁoro(k;enlolﬁaf{ﬂé 4. (374E¢- BX&%‘WMJHQFQH&Po%ét%nrﬂ)%ﬂoﬁiazole, 2-(2-

> -d hydroxy-4’-octyloxyphenyl)benzotnazole, 2-(3',5"-di-tert-amyl-2'-hydroxyphenyl)benzotrazole,
2-(3',5™-bis-(ar,a-dimethylbenzyl)-2’-hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-
5’-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-5’-[2-(2-ethylhexy}
oxy)-carbonylethyl]-2’-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2"-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-meth-
oxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonyl-
ethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyI]-Z’-hydroxy

IS
, 2,




butyl - 2' - hydr oxyphenyl ) - 5-chl or o- benzotri azole, 2-(3'-tert-butyl-

2' - hydroxy-5' - net hyl phenyl )- 5-chl oro-benzotri azol e,

2- (3" -sec-wmO9/M46342-t ert - but yl - 2 hydroxyphenyl)benzotrlazoIexnﬁm@ﬁMHns

hydr oxy- 4' -octyloxyphenyl)benzotrlazole

2-(3',5 -di-tert-anyl -2'-hydroxyphenyl ) benzotrhzol e,

2-(3",5" -bis-(a, a-di net hyl benzyl)-2"'-hydroxyphenyl ) benzotri azol e,

2 (3 ‘tert- butyl - 2' --hydr oxy- -40- -
-(2- octyloxycarbonylethyl)phenyl)-5-ch|oro-benzotrlazole,

2 (3" -tert-butyl-5"-[2-(2-ethyl hexyl

oxy) - car bon i)uédzatnabmdrzlw-aheéw—i =Ry dy S diRiginy)Berioftiazole, 2-(3'-tert-butyl-

2-(3 -tert- %ﬂ éﬁ ,
e Doxyen: bedvHEHH-E iR macatrnetybeerybenzatinsle, 2.2-methylenebigd-(1,1,3,3-

2-(3' -tert - Riraie IbuﬂmCH Béﬁtofnazél% i:l'il;nol], the transesterification product of 2-[3"-tert-bu-
oxycar bonyl

|
2-(3' -tert- &L%?)n%hw%%rggw gti\ylk Mg)gyg;g?raygr%hwzomazole with polyethyene glycol
et hyl ) phenyl ) benzotri azol e,
2-(3' -tert-8yl RS‘C"IZQH{‘ZCQQhQHMI-OXwhewlﬁgrﬁy-ltm-hwmmydmﬁbmyl benzatri- WO
98/ 46342
Eg/n 5:3;9 g/e (r)] ig{ at%phlenyl 2-{2-hydroxy-3'-(o.,a-dimethylbenzyl)-5-(1,1,3 3—tetramethylbufy6phényl]—

2 (3 dodecyénzatnabmd;rz;mhﬁdrom b(yl1mls-ltéﬂ'érﬁélﬁi|&h?l%-62(ad @-dm?etﬁﬁbeﬁzvl)ﬁhdwq-yl

2' - hydr oxy 2-1sooct yl oxycar bonyl et hyl ) phenyl benzotri azol e,
2,2' nethyl%?f@gH%Qﬂ (1,1, 3, 3-

tetramet hyl butyl)-6-benzotri azol e- 2-yl phenol ]; the transesterification

product of -tert-bu-
tyl-5'-(2- ré&é@@&&&%ﬂ;mwm for exampledhe Yeygraxy okmethoxy: 4-oetylexy 4weqyl-

ol et h Ien Kyse8beyl yf
ot Y Leneoessabono uet it o2 Mol ko 3t spave.

2-[2' - hydroxy-3' - (aa-di met hyl benzyl)-5"-(1, 1,3, 3-tetramet hyl butyl)phenyl]
benzot ri azob@,; Esters of substituted and unsubstltuted benzoic acids, as for example 4-tertbu l-ph nyl

2-[2' - hyd - : et hy |
1~ benyot  Flictni: PHervialioiato; gAY LFBIGHen eazo %gso'@;r}’m'sé«:ﬁ?égw v

4- hydr oxy, Zoyyeedumitiol, Ken26 I)fé@fainol‘lz Q%-Yért-bulglﬁhenyf3@6‘&6&%9?9%4-%{1&6@56“28)(y,

4,2'",4" -trl hyd d
Esters 01'E rs sé&éé?‘@ggérﬂﬂ' t?f%g%@/' hY‘ifP’@@ebg;é?n %’@gﬁls?vg ta:sf\é?tfnutséﬁdwﬁr@yben-

4-t ert but y| zqute @yhethgiad, Myieﬂttmtyl;sﬁmvé 5-'iﬂérFUdtﬁt4°-h ydP&kypeRbsity.! salicylate,
di benzoyl resorcinol, bis(4-tert-butylben- zoyl) resorC|noI benzoyl

resorcinol, 2,4- d|-tert butylphenyl 3 5-di-tert-butyl-4- hydroxybenzo- at e,

hexadecy! -32.8: Altrylb@E  fobésarh é othy He | o- -B.B-
3,5-di-tert-butyl-4- hydroxy%en- zoate er?r%t Rylegﬁg&gélqotc t %?%?8“’%@?

3,5-di-ter tDMNE4mHtﬁukmybgmgm:nnamﬂe@emﬂrwbmmqs-nkdwl-mﬂww-mdwI
a-cyano-[er r i sooct

%er r} cy agoﬁ‘%‘fgért M]OEW#‘ -E{J%Iﬁ@w(-g- Mﬁlwg{mﬁpﬁ o-carbomethoxy-p-methoxycin-
er r] - car bopephdte ahs 0. P

[err]-cyano-[err]- ND(E - p- rret hoxybl(,:alnr%'gyl) 2rrrg?tg¥hng8|tmyﬁ'
[err]-cyano-[err]-net hyI p- met hoxy- ci nnamat e, net hyl

ﬁl— ??;P‘r)]mat h@gyﬂlgk# %ﬂﬂ%ﬁé_ﬁsﬂfo& exdt E?’n ?Pc?nm!ﬁwﬁ (of 225thio-his-[4-(1,1,3,3-tetramethyl-
butyl)phenol), such as the 1:1 or 1 2 complex with or without additional ligands such as n-
butylamine, triethanolamine or N-cyciohexyldiethanolamine, nickel dibutyldithiocarbamate,
nickel salts of the monoalkyl esters, e.g. the methyl or ethyi ester, of 4-hydroxy-3,5-di-tert-
butylbenzyiphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe-

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




2.5. Nickew@osipa3dnds, for exanple nickel conplexes of PCT/EP98/01975
2,2'-thio-bis-[4-(1,1 ,3,3-tetranethyl- butyl)phenol], such as the 1:1 or _
1:2 conplex, with or without additi-onal |igands such as n- butyl an ne,

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

di butyl di t hi ocarbamate, nickel salts of {4me- nonoal kyl esters, e.g. the- -
net hyl or ethyl ester, of 4-hydroxy-3,5-di-tert- Dbutyl benzyl phosphonic
acid, nickel conplexes of ketoxines, e.g. of 2-hydroxy-4-nethyl phe- nyl

undecy! ket ogieeye BARNGhad QTR ERtoP LU B4 2 APl Mgkt

wth or w
" PCT/ EP98/ 01bi8{2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyi-4-pipeddyl)sebacate,

ﬁl S ( 28t2egi gﬁisg?%lﬂggﬁ%?%@gt%ﬁelth I-%psi[g%@yg%egacate, bis(1,2,2,6,6-pentamethyl-4-pi-

bi s( 2.2.6, 6pem'dyl)Mtwya,sadi-tﬂrﬂmtvldwmtnxybenméalonate, the condensate of 1-(2-hydroxy-

bi 1, 2,2, 6.6 =D i . - -

i S(T ottyl 8%%@?%%?5@&%@#%%3?&?%@P%E%%a'sgf'g,- linear or cyolic condensates

bis(1,2,2,6¢ isé 2 ramethyl-4piperi xamethylenediamine and 4-tert-octylamino-2,6-
-b | -3, 5.di - ] - 4-. ' R

1 Co: hys o eniokE ] srsstibis, digléid  EXARKANTZE- RS o it iR L e Bl sierer

aci d, |i neatramethyl4-piperidy)di2i&4butanetdétracarboxylate, 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-tetra-

N, N - bi 2, = . - 4- i j . i i

ater . oct y MR GARSTRY W-porzchl- 510 AR beNa) Sl 226 6-tetrame-

tris(2, 2,6, Swipineridimet big(1.2i2 GiGpentamethylpiperity)-2-inehiutyl - (2-hydroxy-3,5-di-tert-butylben-

tetrakis(2, ~tes A g g . g . . .
T amet hy - 42 dondls, oyt 7,9, 8 toremethyl! 58 isgasgifld.gidecan24-cions,bi(1-ooty-
1, 1' - (1, 2- eckaled,6tetrapietiyiniperilyhsabacate, bis(ieadtyloxy-2.er6:8-tetramsthyipiperidyl)succi-

ﬁms?giz Bg'r - 2ngieirfat 61 SRELSNeREREE bPN/N-bis* 23, 6B it g1-£piBafay)ibkehEhylene-

bi s(1, 2, 2, 6diemineanthdmoyphsilipe2; Gigichlom- h35etrigting,-the condinsate-od 25hitire-4-bis@eri-y
| ben- | o L . . i
ooty - yPBYBREIER 26,6 toametipioeridv}-135-tazine gnd 1 2:bis(3-amipopropylamino)

bi s( 1- oct y| ethapg,the condensatesf Rzahiarord| Gadir(d-m-bistylaminoat,212¢6,6-pentamethylpiperidyl)-
bi of 1o oot ol gty . . , . v
condensat os o-fefind sha 15 6R1E A AINOL NG, & 2ol FrpdedEry db s ' ©
di ami ne andmethybi Sifotriazaspirofd.Sldeganer24-dions, 3rdodecyl1+(2 2,6, 6+ tetramethyhd atigeridii)-
2- chl or o- 4, Gy i L9 8 oyl i pRrT vl ) 1
“35 111 azi DUk Sion s HoBEhR( S 2/a 8 p b A ooyt psdiope.
2- chl or o- 4, Buxkire(of 4rhesadadyloxy randi4-stearyixg-2:2,6 Betatramsthyipiperididp) 3 condensation
1,3,5-tri azbﬁgggﬂq_"J%N'%ﬁigbgjé,éﬂéﬁﬂ?&W'WLMﬁ}Rgﬁmenediamine and 4-cyclohexyk

8- acetyl -3-do

met hyl }/1, 3, aminoré-glichlore |l 8,%{riasinena condendatiomproduct of 1,2-bis(3-aminopropylamino)-

3- dodecyl - 14 at | g ez DN Wo{ R | i gin-2,.5-di one,

3- dodecgl - 1:3‘%“5@32%5’8;%&%5?%&%&;@?22;% E;(% | n;&?(‘ﬁ?}’%’ﬁ‘ O:'%?'ﬁee-z'tff& l:li one, a

m xture of Hametoyipipeyidipa g4 Not 6]); 19-(3,215,8-tetramethyirdtpipepiclyl)a-dee,

a condensat iRiPHiE tN- ’ Aeninariduiion.

N, N - bi's?Z, g&glsge %‘et r a{rpeﬁ%/'&sf BF%%’PPE:W ' ?I?' ® gcnl%q Hy edecylsuccinimid, 2-yndecyl-

4- cycl ohexy¥7.9.%tatamethyb:1 ixetd, &dinza-43®-spiroliS]desana, a caattion ptodact qf (778,89t  of
1, 2- bi s(3- ayg ' vl _ 4 ANy - -Lrlazine,as

Wi | e 4. by oatRgohbitiecy, £bxR8B IR €otoadirb T BBl dncCbriipigRidd 11

[ 136504- 96- UF%;,2.?Jﬁ(629QI',W,"Gthhﬂe%'Piﬂﬂddymycamph]db24(ﬂ-y18)h0wdhenyl)dmeyb,shlwb-bisi m d,
N-(1,2, 2,6, & -0 ' =0 i Q.1 - undegcyl -

7 1o ot ot CLRB SRR o/ Gl A bipR ARSI Eh Ol the, Felief Bl metpeny-

prod ug t of methyleng-malenic agidwithy1,2,2,605 pentamethyiy4-hidrorypip&idier polpfmethyipropylid- o
4,5 ' ' = ' 1 . . . .
L )b b peo R AR RARGHS-h BioohaiISionBhe. Yéaction prasiustof e petanpusise-o-

N, N - bi s-  olefin-copolymer with 2,2,6,6-tetramethyl-4-aminopiperidine or 1 2,2,6,6-pentamethyl-4-
formyl -NN -bis(2 2. 6-tetranethy|-4-p|perldyI)hexanetﬁernedlanlne,

di ester of &M PPS%@O& met hyl ene-malonic acid with :

1,2,2,6, 6-pentanet hyl - 4- hydr oxypi peri di ne, pol y[net hypropyl - 3-
oxy-4-(2,2,6,6-tetramet hyl - 4-pi peridyl)]siloxane, reaction product of
mal ei ¢ aci d anhydri de- a-




ol efi n-copol yner with 2,2,6, 6-tetranethyl -4-am nopi peridine or 1
,2,2,6,6-pentanet hyl -4- am nopi peri di ne. WO 98/ 46342

PCT/ EP98/ OWOD8/46342 PCT/EPI8/01975

2.7. Oxam des, for exanple 4,4 -dioctyl oxyoxannili de, :

2,2 -di ethoxyoxanilide, 2,2 -dioctyloxy- 5,5 -di-tert-butoxanilide,

2,2' -di dodecyl oxy-5,5"-di -tert-butoxanilide, 2-ethoxy-2'-ethyloxanlide,

N, N - bi s( 3-di net hyl am nopr opyl ) oxam de, -42- -
2-ethoxy-5-tert-butyl-2"-ethoxannilide and its mxture wth
2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, mxtures of o- and

b- gﬁlg%y - 82 Wiahided! fF i hgég%amgmganmgur;é@é Eﬁh.d.T 2,2-dioctyloxy-
.3.5-tri az |5u%dg-tenchutmam¢$,e2.z-didqslewlo&(-é,swam-bytoxam&d@ mpw&nﬁ')yloxanhde.
1 3,5-tria " 2
2. (5 hydr O@yﬂibt%(gid:rpgt%laﬁ\mpmpyzméangde ethméy-s terhb?tglh% r?;t/h xanilxde and its (ginznlcttr:]%e
(2, 4- dumm&@hw-%ﬁhyj-sfﬂ'-et-bnmxan mlmqurw and n—metbomilatzhsﬁ@ted
, 4- bi s( 2- . ~ .
cyphenyl ) ek iRfiGe gt - ong b pipeg leubsthad oxanides.
2- hydr oxy- 4 octyloxyphenyl) 4,6-bis(4- nethyl phenyl)-1,3,5-trl azi ne,

y
(
g 2- . h %’ (rj ;g | 1Y b diidbiflisClor bxarfipid 26 e R§dréky-a-octyloxyphenyl)-
(

2- hydr oxy3, waziraewhmmwcwmmmya«zs-msca.mmhwmww13.5 Fiegine, Pazi n
2- .
2- hydr oxy- (gf 4(dihyﬁ| fioid %henyg 406 P isﬁz 4-d|metl(1)36%r>|(eny3 ﬂésds lt:fazlp 215‘('%?(5"‘2{"%‘{ %r?w-_ 1

3, 5-tri azi roxyplienyip-6-(2, 4-d|methylphenyl)-1 3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4- .

YL OXY- 4 (R MGaR1 5 SRR B ARk BB oy b4 Bl - ST Bibnl

, 3, 5-tri azi
(dodecy! oxy¥,3,6itiikzing| 2x3-hgdroyytidrigaryiogyphenylp-4/6ybis@dydipiethyjphieny)-6:36-trig2ine: 2+ m

Ty Py iy e i8R BhutyioxyrmroRoxyiobenyil4 rbis(a Ardimelty 1 3 SRz, 213, 1
- phenyl) rfydro%y«a-(ewame-oaylwmmmmmm -biz(2)4odiovesiiyl)4l, B,6trigutives) 2H-{41

o o Beeobon o B ER S il SR s "o

, 3, 5- tri azinNgs-tdaznd; Ry 2khydroryre+(g-hydréxy-3-dodbiyionyrirepoxy)phenpile Bybis(2,4-dimethyt

3 U2 Tyt oReaY-4,3 B Arazing A BhHOr oo penYAS-SRD PR i Miazine: 23 1 2
, 4-  di met Mydrdxg@ythethdxypBetwl)-4,6adipheayl-1,3,53riaditd, 24,6 4ds(2-hydrbry-4-(3-batoxgeanpl e

NN 12 0 BSR4 E b, 32 kY nd e ASinoxypheny-6-phenyt
N, N -bis(3,£3 6+tﬂémfet 2ifphydirofy-ay8H(2:ethyiheryl Roxyp2<hyddxybrogyloxy]pienyl}-4,6-bis(2,4-

3-salicyl oy 2, 4-triazole, bis(benzylidene)oxalyl dihydrazide,
oxani | i de, ‘*@%ﬁ'?ﬂ%ﬂyyyﬁsscHWam de, sebacoyl bisphenyl hydrazi de,
N, N - di acetyl adi poyl di hydrazide, N, N -bis(salicyl oyl)oxalyl dihydrazide,

phospioni « s et BecbalelS 5 ble NSHEhBRSEmice. s splBER b ERR A Hirraane.

phenyl di al M’-bis(samyluyl)eqdrazme$ (‘lFNW}d(QBQMér}bW%h}'drb:ejphbnyl;brapionyl) hydrazine,

(i phosphi | & SpTRASRiRbg 2ddhzat B nansEne Rl ARRL Sl cdahldR jsopntnaloy

pent aer yt hrdlhydrazaﬂqo belsadoylttﬁsptienﬂhﬁlrémde N, N-tiabetiyatipby rditydrazide, NeNyhis(salioyt

di phosphite dyl)o %l%ih@d%zsde N,N'"-bis(salicyloyl)thiopropionyl dihydrazide.

2-
2
(0]
2-
2-
1,
2-
e,
[

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-di-
- tert-butyl-4-methylphenyl)-pentaerythritol diphosphite, diisodecyloxypentaerythritol diphos-
phite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert-butyl-



tert-butyl -WOR8M4B3Mphenyl ) - pent aeryt hritol di phosphite, PCT/EP98/01975
di i sodecyl oxypent aerythritol diphos- phite,

bi s(2,4-di-tert-butyl -6-methyl phenyl)pentaerythritol diphosphite,
bis(2,4,6-tris(tert-butyl - V\098/4634_243_
PCT/ EP98/ 01975 : -43 - - -
phenyl ) pentaerythritol diphosphite, tristearyl sorbitol triphosphite,
tetrakis(2,4-di-tert-butyl- phenyl) 4,4'-biphenyl ene di phosphonite,

6- i sooct yl opheayl)pestaetythritel diphoephitep tristaaryl prbitbktriphosphitey| tetrakis(2,4-di-tert-butyl-

23m§ : ﬂ;,f’ng)g’ﬁﬁﬁf’ﬁ‘?g]rb'&’%"yeﬁg Hg:pé)s(émiwgég%sgpéﬁrokﬁékﬂ‘l'blfétiraltert-butym2H-dbenz-
E: s( g j: g: :ﬁd;gl-?,Baﬁ-t;imfabhnsnht@inlp6@:19!0}2,4&th%mphi_yt—aaz-methyl-dibenz[d,g]—1 ,3,2-
25 o i ¢ FpSpRSpHo P R EIYLS RN PIB I Fhosphie. p(aeaitertbuy
gy |e t ﬁ |2h .e)o(n lﬁ-mplhylppenyfl)fqmyl phc_)sphite,_ 2,2',2"—r1itrilo[tlri?thyltris(a,a'.§,g’-teltr?-teim-butym ,; ’-?]ti)he_
Es peciyal I yyﬁ&g?’é’r'qiéyig?seﬁ{e;‘l?’étg‘hf‘%’&dﬁ?’gégégﬁ% Q'PSE’SR’Y'L"1 'b%hegylg'é'pﬁﬁpﬁos&ﬁé'

Tris(2,4-di-tert-butylphenyl) phosphite (lrgafos[err] 168, Ci ba-Ceigy),
Lrls(nony | PRaBbiiyHI&RRBY bfe thelrdilohing phosphildd; 98/ 46342

PCT/ EP98/ 01 -44- Jerr]

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

(CH,),C C(CHy), (CH,),C C(CH,); i
o . o)
\ \
(A) HC—CH pP—F P—O—CHCH; =N (g
oY .y
(CH,),C
| C (CHy), s C(CHy),
-(CHp),C - -3
(CHIC OlCHs
0

%——{Y——CH(}KCFiﬁi CH ©
/ LCH(C,H,)CH,CH,

L
(CH,),C

C(CHy),

. 0 Q
(CH,) c——-<: ;?—— o—p X ,P—o——f; :>—-C(CH )
3/3 o \_g a/a (D)




(9 5. Hydroxyl am nes, for exanple N, N-dibenzyl hydroxyl am ne,

NN- di et hyl h oxyl am ne, N, N- di octyl hydroxyl am ne,

N, N-di | aurw/ W‘% 41 ami ne, N, N-ditetradecyl hydroxyl ani ne, NPETHPeS/01975
xadecyl hydr oxyl am ne, N, N-di oct adecyl hydr oxyl am ne, -

N- hexadecyl - N- oct adecyl hydr 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. 6. Nitrdfles for exanpl e .-
N- benzyl - al pha- phenyl -nitrone, N-ethyl-al pha-nmethyl-nitrone, N oc-

tyl -al pha-heptyl-nitrone, NI auryl-al pha undecyl - ni trone,

N-tetradecyl -al pha-trid I trone, decyl - al pha- pent adecyl - ni trone,
N- oct adecyl - al pha- hept gd - n| t rone ei&cyl

al pha- hept adecyl - N- oc; a y v aI pha-f adecyl -ni trone, _
N- hept adecy! - aH -niArong—0 CH,
N- oct adecyl - al pha-h ecyl nes Ol t rone ved fror‘ﬁ\l N-di al kyl hy-

dr oxyl am ne derived frcn~%P¥gogenated t Wban1ne 7. Thi osynerai sts,
for exanple dilauryl thiodi%Yopionate or df8tearyl thiodipropionate. 8.
Per oxi de scavengers, for exanple esters of [err]-thiodipropionic acid,: for
exanpl e the lauryl, stearyl, nyristyl or tridecyl esters,

mer capt obenzi m dazol e or the zinc salt of 2- rE:ercapt o- Benzup dazol e, zinc
di butyi di t hi ocarbamat e, di octadecyl disulfidg, pentaefy?hritpl
tetrakis([err]- dodecyl rrercapt 0) pr opi onat e. Weas 4.6@.42
PCT/ EP98/ 01975 o = -45 -
9. Pol yam dgss i_Liser exX®nphe. per {salts inp R-oO0,Cih,
i odi des and??rha -é plﬁ8 cog\gou?ds&‘gﬁnﬂ sl ;.,gc of manganese.

\

CH
A\ 3
0 on,

(@)

5. Hydroxylamines, for exampie N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-
dioctythydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-dhe-
xadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydroxy!-
amine, N-heptadecyli-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

6: Nitrones, for example N-benzyi-alpha-phenyi-nitrone, N-ethyi-alpha-methyi-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryi-alpha-undecyi-nitrone, N-tetradecyi-alpha-tridcyl-nitrone, N-
hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl-
alpha-heptadecyl-nitrone, N-ocatadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-hep-
tadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, nitrone derived from N,N-dialkylhy-
droxylamine derived from hydrogenated tallow amine.

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

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyi esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(B-
dodecyimercapto)propionate.



10. Basic cwossabs4i sers for exanple nel am ne, polyvinyl pyrr @drggo197s
di cyandi am de, triallyl cyanurate, urea derivatives, hydrazine

derivatives, am nes, polyam des, polyurethanes, alkali netal salts and

al kaline earth netal salts of higher fatty acids, for exanple, calcium
stearate, zinc stearate, nmagnesi um behena¥d- nagnesi um stearate, sodium. -
ricinoleate and potassium palmtate, antinony pyrocatecholate or zink

pyr ocat echol at e. 11. Nucl eating agents, for exanple inorganic substances
such as talcum netal oxides such as titanium dioxide or nmagnesi um oxi de,

phosphates, carbonates or sulfates of, preferably, alkaline earth netals;
or gani ¢ conpuielyamide-stabilisers, for exempitappPar salts)inicombinatien with iadides andlor phos-

t hereof , e. gphoﬂjst(g";ﬁolmgggmﬁae@ioqd%ieqlggﬁghéi.éegci d, di phenyl acetic acid,

sodi um succi' nate or sodi um benzoa _ ric compounds such as ionic
copol ynmers (iononers). 12. Fillers and reinforcing agents, for exanple

| ci i b€ fj . . t ,
kaol 1 " m cattpasie SislatBolE for Stifie sholbfihe, oA, WYENERISE. el
gr aphi te, woyantirate, urearderivatives shyskazineodsrivativesy aminesppolyaraides,rpotywcsthanes, akali

thetic fi It r ticisers,
Pyt 11 ke and ko Byl bl e BB B4 B3P i tcarate,
fl ow cont & ol zinaystearate, magnesmlmmehghmamamersfu%se?rmfso?gnmﬂﬁaet: an$ gstastsim
t n )

2ggprplseat hodatiale) %@E@’W RYESF%&'A?@?%? g&‘g;ﬁp‘?ﬁ.ggchg{‘]‘g%& 244: U.S. 5,175, 312;
U S 5,216,052; U S. 5,252,643; DE-A-431661 1; DE-A-4316622; DE-A-4316876;
Eﬁeﬁyﬁ; 828:73w;ﬁ@g%goﬁ%?lﬁlp{aaﬁiné‘agﬁé%Lgﬁﬁée@%u\ép\ as talcum, metal oxides such
g, :7),'- dib_- t er5 t %aajttgnium -djoxidezor suagnesiyimooxjds:, ipbasphaltes, canrt]nphat:ae (14 sdlfwtﬁtgzergfwably,
onel 5. 7- i A St B o oS B A0 BIGY VGRS R arc ne
g- E g- gcg_t oxysadist‘ﬂ gmmﬁwﬁﬁ;%ma &@QF@;&?&;@M@;@;&%@ . gn:gte

- Lo, o= Al MBLANGLainm Y @)57&3(;?' 50tnds Suc n fyme - <-0ne,
3-(3, 4-d I b , (-dl -1 Ry - -Xne, -2, 3-'di me-
t h§/| phen_lylngyE 5Y7Pd??%’:?t - but yl - bg:lzof ﬂr Zm- 2?2512. e WO 98/ 46342
PCT/ EP98/ 01945 kijjers and reinforcing a ents, for example calcium carbopate, silicates, 'Ié ; fibre 'The
type and arm’u'rW‘”FrWPUTFH%‘l"g?rabl 'i I'sers a%faegl s e Rea %y e ?ype
of subst r at eglagsduis, ashestas; tala) kaelin, mjca, berium eliiatgometat oxides anehhydboxddas cdro,
for exanpl e &nQQéckf’?raBﬁﬁ‘J Wodl |f|$urd%16<@36u?s or fiberd¥t fhbHeuraPRto88E) SyhthGtic fibers.

material to be stabillised, are a

13. Other additives, for example plasticisers, lubricants, emulsifiers, pigments, rheology
additives, catalysts, flow-control agents, opticat 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-
nylloenzofuran-2-one, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxylphenyl)benzofuran-2-
one}, 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethyiphe-
nyi)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl-
benzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(2,3-dime-
thylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.




It is particularly advantageous to use the novel nodifications of conpounds
No. 1, 10, 11 and/or 14 in conbination with sterically hindered am nes,
for exanplwO28/263826-tetral kyl pi peri- dine derivatives. ThiRCI/RRISIIIISN
therefore relates to a synergistic stabiliser mxture, which conprises (a)
the [err]-crystalline nodification of conpound 14 and/or the anorphous

nodi fica- tion of corrpound No. 1, 10, 11, and/or 14, and (b) at |east one
sterically hindered am ne, 'the salt t here#fi- wi t h any acid or the conplex -
there- of with a netal, as well as to a conposition, which conprises A)
an organic material susceptible to oxidative, thermal or/and actinic

degr adat i oryhgf Mddfhmoth'i%f thBJurttep s:hSnlsérs%Haba lsrtﬁaté"fﬁﬁ'\éd tsyama eQf substRne nd
14 and/ or the anorphous, nodification of com “& 3 ﬁ% é.?rl n(Pjr()or
14, and al 49 eé!)abl!is%?ﬂ%‘?ﬂ o envisaged usenaiteps 0.0925-10.des %’9"@9 R, Bepfel _'Me
type. Pr e 1-£8 %,y wéight! Uadéumﬁqn@ﬁmawﬂan%eaétemuéear afadgede, those which
are given in the above ist under item 2 I's al so particul arly
advant ageous to use the novel m)dlflcatlons in corrbl nation with costa-

bi | i sers ofy ik Baricolady sa%hsa@éahftwdshﬂe Rovasl Hdd%hﬁlﬂxstdf%mpaﬁn@mm' ub ﬁi in

t he above |1 st under The invention s illustrated
fol | owi ng EBogfepédn cqmbmmnmti\ﬁw@"wnm# agings, farggample 2 %ﬁ@nﬁeﬁg'kvlp'peﬂ-

descri pti onfd\Gerivative CTHIS inBAtidN tﬁéﬂsfore Plate & & Syridirg aeﬁwaﬁﬁ@émxtafeemh
wei ght, unless otherw se stated. The tenperat ur es are determ ned

di f f er ent i somprisesiahtigl wrﬁtqllm@odmcaaon ) mndéﬂ@wformeeamwhﬁvmmmﬂsa-)
or 20[err ] err u st at ed. In the Exanpl es,
corrpoLnd L %Fé’?éo ]éq%‘ gb é(?ﬁ)‘m%'?l di n-4-yl)sebacate. | rr:pt he

Exanpl es, qbymmmoﬁh stsneauwﬂndere:d athih;, the aalt tereof withtanyacifordhd tamplex there-

phosphonl te 45-01-6 he .0 conponents WO
08/ 46342 %wnt‘n a metaloas we %s?o g col osnt?on, w?uclh comn%ses PCT/ EP98/ 01975
-47 - [ erA)]an organic material susceptible to oxidative, thermal or/and actinic degradation or build-

up,

B) the B-crystalline modification of compound 14 and/or the amorphous modification of com-
pound No. 1, 10, 11, and/or 14, and also

C) a conventional additive of the sterically hindered amine type.

Preferred sterically hindered amines are, for. example, those which are given in the above list
under item 2.6.

It is also particularly advantageous to use the novel modiﬁcations in combination with costa-
bilisers of the 2-(2-hydroxyphenyl)-1,3,5-triazine type, as exemplified in the above list under
item 2.8.

The invention is illustrated by the following Examples. In the Examples as weli as in the re-
maining description and in the patent claims; all parts or percentages are by weight, uniess
otherwise stated. The temperatures are determined by differential thermoanalysis [DSC] at a
heating rate of 4°C/min (m.p.) or 20°C/min (Tg), unless otherwise stated.

In the Examples, compound A is bis(2,2,6,6-tetramethylipiperidin-4-yl)sebacate.
in the Examples, compound B is a commercially available mixture of different phosphonites
(CAS-no. 119345-01-6) having the main components



The fol | owmprgosddsxvi ati ons are used in the Exanpl es and TabPEHEPIS/ODES:
differential scanniing calorinetry (quantitative dynamc

differential thernoanal ysis) T[err] or T[err] glass transition
tenperature (C)SC, +20[err]C/mn) h, mn: hour (s), m nute(s)

WO 98/ 46342 -47-

PCT/ EP98/ 01975

3
\ | CH, o
r_._.—'\ CH, (c. 43%)
0 .

’CH,, (ca. 17%)

}: CHa CH3
CH3—|—< 2:0 cH
CH,=\ cH, HC ™’s
cH :

CH
0 3.CH _
cH, T l CHY S EH,
O CH
H,C o"?j : / ch, ° (©17%)
CH;—}+CH, \
CH

(c. 13%)

CH,
o} CH,
CHy/_ CHs

HyC CH,

The following abbreviations are used in the Examples and Tables:

DSC: differential scanning calorimetry (quantitative dynamic
differential thermoanalysis)
TgorTe glass transition temperature (DSC, +20°C/min)

h, min: hour(s), minute(s)




-48 - m p. melting point (DSC, +4[err]C/ mn) Exampl e 1:
Preparation of the anorphous form of conpound No. 1 on |aboratory scale A
30 m boi lywoasmézass is charged with 10 g of crystalline poveereposo1ors .
2, 2' - met hyl enebi s(4- :

[1,1, 3, 3-tetranet hyl butyl]-6-benzotriazol -2-yl -phenol) (conpound No. 1)
which is heated un- der nitrogen indirectly via spoon sieve and
controllable hot blast (air tenperature -28- 245C). At 200[err]C, the-.-
powder turns into a pale yellow, clear and | ow viscous nelt which is
tenpered at 205[err]C. After pouring the nelt in portions on a stainless
steel plate,sooled to ﬂqﬁﬁiﬁé?]ﬁﬁt {Bsd) 492CRGin) the nmelt quickly becones highly
vi scous and solidifies spontaneously. Pellets are prepared from part of
the nelt by dripping on the cooled steel plate. The vitreous conposition

can be easighkimpReRRf ioh'oP fd difiorBREUS o€ B drfpdiitd NB! Vet laB&retdry s@aléiOr t ar .
DSC (heating, rate phous _structure, ‘T[err]

m n. confirns {he anor
= 72- 75[ er A{38 mi boilingglagsds ghargedowith 10 giaf Srysisfiing powdatsd AR rreethyenelis(4-
conpounds  §t,13,3-tbfamé@yBityl]BWen2beiayol-EAPhenolf \cofpoand Med1) whibhk R idatedlun-2
30 mM boilin ,gl ass i.s chargggd wth 10 g ea?h of crggta_l line owder ed
conpound V\HPEW peenyjndirectly viafepom sigve ard conipllalie hot biast{ais frrperatur’ 235ind con-
trol | abl e lbasd)| A200°G|thé powd® thinddntd @l gille Véllolw, tleaf 41 IBRWIEDUS HeltwHidH 8 @

col ourl ess _or verZ slightly coloured clear and | ow viscous nelt which is
tenper ed atemperedatZQ5°er nouring the melt in portions on a stainless steel

pl at e cool agtet gouling e Meltii firtioristh dSthinlesd tdek platd CoRitR® 1BPO R wHtes Hes and
SO!Id!erSSOI’]t ously. Jlets arefo.r[pedfrom art of the nelt bir

dri ppi ng oﬁ‘eﬁ '%&&eéﬂ’“éf B\gﬁ yyiscous and,golidinies sponata s Peliess ateprepareg drom

separ at e? ban ﬂ'b_bi_&nél?ﬁvl ?ﬂmungl o’ﬁ_l_tﬁg i%Béied isfe_egﬁéiet Wlde vifreBud EorsditRI 4 nQﬁlnEHe ebsffy 19
in a nortar. e oW n a ovi des nol ecul ar | .. el tin

boi ot (m nSppasptedion e coalNBIS AR PEVNERI Ad80ars RS PERSL IO DITE.)  To:

Cp- | eap aceohfitimgthd ambiphoudétrichee AT pgssC.f or m WD 98/ 46342

PCT/ EP98/ 01975 -49 - No.

nol ec. wei ght m p. Ti Tw Tg . g/ nol [err]C

[err]C Example'1a} Ereparation of fe'dnte f6fnh bf édrhpbunds 1-12, 18, 19 on laborato
scale

As described-in Example 1, a 30 ml boiling glass is charged with 10 g each of crystalline
powdered compound which is heated under nitrogen indirectly via spoon sieve and corn-
trollable hot blast. At T > melting point (m.p.), the powder turns into a colourless or very

slightly coloured clear and low viscous melt which is tempered at Ti.

After pouring the melt in portions on a stainless steel plate cooled to Tw with water, the meit
quickly becomes highly viscous and solidifies spontaneously. Pellets are formed from part of
the meilt by dripping on the cooled steel plate. The vitreous composition can be easily
separated from the cooling plate and, if desired, can be powdered at T < Tg in a mortar.

The following Table provides molecuiar weight, melting point (m.p.) of the crystalline form
and glass transition temperature (Tg; Cp-leap according to DSC) of the amorphous form:



1) 658 WO98/46342 197 205 15 73-74 2) PCY/EPIS/01975

161 185 15 30-31 3) 594.8 177 190 15
59-60 4)  636.9 160 185 15 54-55 5) 775

179; 243 250 15 97-98 6) 784 220 225 15
109-110 7) 553 ©200; 221 22549- 15 69-70 8) 699---
158 170 15 115-120 9) 685 148 165

15 44-45 10) 447.6 139 160 10 41-42 11)
323.4 154 120 5 19:20.12). . 350.5 132

145 10 24-25 18) 552 163 170 10

52-55 19) N1 molec. weight) 1 m.p. 13b W Ta3- 34 The novel

anmor phous nodi fi cgipgIns of bhe abovegconmpoursls gi vesdyldobEAi X-ray
diffraction di agralz:lﬁm wi th Cu-ka-radiation. fl'?e novelcagrmr phé s formis

sol i d bel ow TG andprastic——aboveTferri~Typrcat—data-for-the-vrscosrty
of the plastyjc agggphous forgyat 139prr]C gfd of tppzknown nelt of
conmpound (1) (Ili %gi d state, 200[err£acz at different shearing speeds D are
I
o

found in theéfol wing TaBle: thtBRata h¥¥e beendBlernined using a
rotary viscefyi netsgy,gof the yype Rheggmt- 38 Rheotggigg nmeasuring system

cone and pl ate. Tab.: Viscosity gPas) of cnpd. (1) In the plastic state
(130[ err] C) 4nd i8368he i quit® st at e18200[ er 1§ Q) 485 D=1 s[err]
D=3s[err] Os[ etrs] pl asyyg: 243 28 15 40 g7-.980 liquid

0.4 0.13 WO 98/ 46342 .

PCT/ EP98/ 01$)5 784 220 225 15 109-110 - 50-

dripped at 200-205C and at 20 kg/h throughput via a device of the type
SANDVI K- Rot or n®PPerr] (fed®w dth1® 25 m1%nd is b1 ised on a 4.5 m

long coolimgy cogggyor tenpgagd to g8 25[eryg C Wi t hqypgéer. The required

Exanpl e 2: geparsggi on of appy;Eequszgsl | et sy5 The negd.yef compound No. 1 is

cooling tine (s varied in the
10)° 4376 139 160 10 41-42
1) 323.4 154 170 5 19-20
12) 3505 132 145 10 24-25
18) 552 163 170 10 52-55
19) 4414 113 120 15 33-34

The novel amorphous modifications of the above compounds give a linefree X-ray diffraction
diagram with Cu-ka~radiation. The novel amorphous form is solid below Tg and plastic
above Tg. )

Typical data for the viscosity of the plastic amorphous form at 130°C and of the known meit
of compound (1) (liquid state, 200°C) at different shearing speeds D are found in the follo-
wing Table; the data have been determined using a rotary viscosimeter of the type Rheomat-
30/ Rheotemp, measuring system cone and plate.

Tab.: Viscosity (Pa's) of cmpd.(1) in the plastic state (130°C) and in the liquid state (200°C)
D=1s' D=3s' D=60s"

plastic 40 40 - 20
liquid 0.4 0.13




range from8 s to 60 s via the conveyor speed; the drop dianetre is 1 nm (8
s cooling tine) to 4 mm (60 s cooling tine). Anorphous pellets are

obt ai ned Whookystmaxye the properties described in Exanple 1. pcr/Ersdys 2a: A
melt of one of the conpounds 2, 3, 4, 5 6, 7, 8 9, 18 or 19 each is
processed by the nethod described in Exanple 2. Anorphous pellets are

obt ai ned having the properties described in Exanple 1la. Exampl e 3. Use
of conpound (1) in the novel extrusion pmHEcess -.-
2,2 -Methyl enebis(4-[1,1, 3, 3-tetranet hyl butyl ]-6-benzotriazol - 2-yl - phenol)

i s added gravi me- trlcally I n powdered format a throughput of 19 kg/h to
a | aborato Typ DNDL 44). The screw dianetre
is 44 mm thE =TT F Er) is 40 at 10 barrels, rotational
speed of t fl'ae mlte)fvcdlﬁﬁoundiﬂmnr is dnpﬂ'édaatl%bezost(b apd ak20 kag/b rthroeghmvedi davice

27314 of | SEihe s SANBYCoPfomer afess pidfid ol Sadig nbitest'opd 4.8 obfo, 1

hydraul i c_wgipg &ﬁv%pWH&& to 162HC vithehftet TRE iréduired ,cobiﬁb tiee\desaried i@kt ed
to about 70% up to barrel 7. The paste which is |n|t|gﬂéun W Vi SCOUS

cool s qui c@%getf@"léé[t‘éf-“? B the eppvayPESPesdthR.dron diamelie $ coQliggtime)
nent about 4 (ﬁ‘@m@ Goégc&,"ﬁgﬂﬁg)c pressure of 11 bar, cuttable strands are
obt ai ned be d the ed die plate (223[err]C, 2 free holes of 2.5 mm
each). Hot Amerphaus peliets areeptained which have metnrﬁaem@s éeﬁyeheq/' ndexample 31 er r ]
gi ves soft granules which are subcooled in a fluidised bed cooler with
subsequent crystallisation with air. The follow ngﬁingropert I es are found:

particle sExampleida: Mmethehaneatthe sampounds 2, 3 4, 556 Sul8orddea

o e e

test): theppropepties tessribed amplg/da.al | inity (DSC): about
95-99 % WO 98/ 46342

PCT/ EP98/ 01975 -51 -
Exanpl e 4: Examble BeBSy of pol ycar bonate

Pﬁﬁ“ﬁévé|Le@Wtﬁ%%ﬂfé%ﬁﬁﬂ%@e%w&ﬁﬂ%?*x"-?-%“' it oReGfje B ofevitly >
at room t drigadly i powsierertform et throughputiofcl Sg/otst alaheratary twinscemysextruder
o 260/ 27009 DN 44), ThEt sl Ao s ol o Tod MRS EY & 40 "2
shear st r eralj10 baifreld, rottidinal speedofrithe striewklaplrmnes are produced fromthe
granul es sqabl - R6S duddk ib Ab&6H L8 oudid! di ng pro-
barrel 1 (powder addition): cooling water (15°C), barrels 2/3/4: oil at 205°C, barrels 5/6/7: oil
at 210°C, barrels 8/9/10: hydraulic water at 120°C.
Under these conditions, the powder is melted to about 70% up to barrel 7. The paste which
is initially low viscous cools quickly to 130°C from barrel 8 onwards (subcooled melt compo-
nent about 30 %). At a dynamic pressure of 11 bar, cuttable strands are obtained behind the

heated die plate (223°C; 2 free holes of 2.5 mm each). Hot-cut via rotating knife at a cutting
frequency of 123 s™ gives soft granules which are subcooled in a fluidised bed cooler with
subsequent crystallisation with air. The following properties are found:

patticle size (minimum-maximum dimension): 2 - 5 mm

bulk density: 510 - 590 kg/l

angle of repose (DIN-1SO norm 4324). 40°

flow time (DIN norm 53492): 2.7s (¢=25mm)
evolution of dust (Heubach test): < 0.1 G% after 5 min

crystallinity (DSC): about 95-99 %



cess (tenpd¥AP#®4Bf the die 300[err]C, tenperature of the nﬁF’t"’E’l’%T]é??]C)

The plates are exposed to light in an Atlas Wat heroneter Cl65 under the

followi ng condi- tions: black standard tenperature 63[err]C, relative
nmoi sture 60% (dry phase), cycle 102 mn. dry/ 18 min. wet, irradiation
0.35 Wnierr] at 340 nm The discol orat|o$1 of the sanples is examned ~-°
before weathering is started, and then at regu- lar intervals, by

measuring the yell owness i ndex (Y, nmethod ASTM D 1925). The resuits are

conpi | ed i nEXample 41 Statilisation sfdiohehsmnatesPOYi ti al col our (= yel | owness index
o e (48 4 ! g i
veat he“ “9 LT: g‘%{f Ehe rﬁfv@@tﬁbt (produ:? of Ex%rﬁpl P %regf%]é'Henscﬂ l?h{i’xer at room

6.5 e novel sta ts excel
ef fecti venemnanatufeemﬁaowder miyture se obtained is pmewdztemules usmg a Goéttfert

PCT/ EP98/ 01 o | e
b Propar af ExRusiometer MP 2.3.0 &t a temporature setting of 260/270/280/28°C’ 5t 80'rom a4t 4P

2, 2' - met hyl pressure(of Q115b_afa!ld3ttaahﬁ5hﬂtewfbdt%ﬂ3Nm.benzotrazol 2-yl - phenol)
(com pound 1) and tris(2,4-di-tert-butyl phenyl)phosphite (mp.
180-185[err]C) at a weight ratio of 10:1 and 5:1 are nelted and chilled by
t he met hod @ewmthidcplates arxpieduced fromTie graglles soobtained hramsiajestion ploulding pro-

m xtures, T&?g (Cemr&)e(? Fé@]f‘iﬁé gddﬁ"éttﬂf@gia%é)of drng_li ?éd"]c b61 63[err] C

(mxture5 Iovmn O her

si ngl e- phasé‘hamar(qsrmesxmseddo lightan anMaaWaaﬂxdwmateeC&&ﬁmrdaMe‘foﬂbwiﬂn@goMeh
of a powdeggd.m xture being placed in a boiling glass and honopgeni sed
during the melting pro- cess under nitrogen at the tenperature Ti. The

m xt ur es ar blackstanddrdlt¢éraperatune 6350 f ace cool ed

relative moisture 60% (dry phase),

cycle 102 min. dry/ 18 min. wet,

irradiation 0.35 W/m? at 340 nm.

The discoloration of the samples is examined before weathering is started, and then at regu-
lar intervals, by measuring the yellowness index (Y1, method ASTM D 1925). The resuits are
compiled in Table 1; YI(0) indicates the initial colour (= yellowness index before weathering

is started).
Table 1: yellowness index Y] and embrittlement before and during
weathering
weathering time/h
stabiliser 0 500 950 1214
0.3 % 6.5 6.7 115 16.1

The novel stabiliser exhibits excellent effectiveness in the weathering test.




to Tw under standard atnosphere.
the resul -

The conpound used, the test paraneters and
ting glass transition tenperature Tg of the anorphous m xture

are conpi I@&gsnﬁ&?ﬁefol lowing Table (anounts are given in p@f&gg 193/5

wei ght of the mxture):

wei ght, t ot al

Sanpl e

and anount ' Ti ([err] O Tw ([err] O Tg ([err]C)'
a) 9.1 %ecnpd. 16, 90.9 %cnpd. 1 205 18
65-87 b) 16.7 %cnpd. 16, .83.3 % cnpd. Ilgp. 205 18
61-63 c¢) 16.7 %cnpd. 16, 83.3 %cnpd. 5 245 18
76-80 d) 50% cnpd. 16, 50% cnpd. 6 220 15
62- 63 . md. 225 15
76-79 010 9. ' : ous m 165 15
48-49 Q) ﬂﬁtlﬁém -h@ethyl&ﬁhﬁié(u(md%—tetramethylbutyl)—ﬁ-benzotnazol-z-(‘ysphenol) (corib
- 0

gg g}l Ih; éq%msf i%(gtnfé Mé{%mﬁ %ngl)phosphue (m.p. 180-185°C) ata %«%%ht ratio of 1(}‘3
62-63 ) dnid 54 argdeilsd] anddhilksddyiioe Method described in Exampie 1. 220

7- Kk % c 1
g 5 gg . g '@Bs ) esg%ggli%has%amgfp@ﬁﬁ%m%ures, Ta = 65-67°C (mixture 10: 1f§r8d Te = 61-6%21
45-46 m Okt (¢dmparedie folipwing Table, samples a and b). 150
46-47 n) 50%npd. 13 50%npd. 11 150 15
34-36 0) 50 %cnpd. 13 50 % cnpd. 1 200 15
56-57 o01) Ofher SingleptiadéBamofphobs mintuted Are obtained by the above methd®§30g each of 43

5

2‘;’ ij ggg qgﬁjegf&i X ur% geing%%cg%i irﬂ% gpiﬁ glass and homogenised durin%tge melting pr -g

60- 61 04) . cas utdermitebged at tHetefripergtute TR The mixtures are then chilled i88 8 surface coolet

ggﬁl éP98 / 0\1/8}3\? lljrfluﬁe:r)’ls%ndard atmosphere. The compound used, the test parameters and the Jgﬁul- 10

% cnpd. 13  tifgldésaranditidn temperature Tg of the amorpHo@S mixture areXompiled in the 3dlowing
06) 30 %c .13 0. %cnpd. 1 . . 5 . .
39-40 07) ‘F%ﬂe ﬂ‘%nb%gs are glvrégén r,ﬁrg%t&ylv%exght, based on the tojtaQMelght fég'o]e mlxture)15
41-42 08) 70 % cnpd. 13 30 % cnpd. 16 170 15
44- 45 09) % crpd, 1 . oc}
45- 46 ySa ampie ‘%!H%"Z‘""ig’g%éﬁ‘g’ua cnpd. 6 nieco) Wiy Terct g
35- 36

a) 91%cmpdi6, 90.9%cmpd. 1 205 18 65-67
by 16.7 % cmpd.16, 83.3 % cmpd. 1 205 18 61-63
c) 16.7 % cmpd. 16, 83.3 % cmpd. 5 245 18 76-80
d) 50 % cmpd.16, 50% cmpd.6 220 15 62-63
e) 33.3%cmpd.16 66.7 % cmpd. 6 225 15 76-79
f) 50 % cmpd.13 50 % cmpd.2 165 15 48-49
g) 50%cmpd.13 50 % cmpd.4 165 15 49-51
h) 50%cmpd.13 50 % cmpd.3 180 15 52-54
i) 50 % cmpd.13 50 % cmpd.5 245 15 62-63
)] 50 % cmpd.13 50 % cmpd.6 220 15 67-68
k) 50 % cmpd.13 50 % cmpd.7 230 15 65-66
)] 50 % cmpd.13 50 % cmpd.10 140 15 45-46
m) 50 % cmpd.13 50 % cmpd.9 150 15 46-47
n) 50%cmpd.13 50 % cmpd.11 150 15 34-36
0) 50 % cmpd.13 50 % cmpd.1 200 15 56-57
o1) 50 % cmpd.13 50 % cmpd.12 135 13 33-34
02) 50 % cmpd.13 50 % cmpd.19 125 13 42-44
03) 50%cmpd.13 50 % cmpd.15 . 205 18 60-61
04) 50 % cmpd.13 50 % cmpd. B 135 18 40-41



q)  15% c¥WR984$342 238 3 oy cnpd. 13; 56. 7% cnpd. 16 200 HQI/EPY8/0197535_ 39

ry 15% cnpd. 12; 42.5 %cnpd. 13; 42.5 %cnpd. 16 200 18 40- 41
s) 15% cnpd. 12; 56.7 % cnpd. 16; 28.3 %cnpd. 6 200 18 - 57-59
t) 15% cnpd. 12; 42.5 % cnpd. 16; 42.5 %g£npd. 6 225 18 56- 57

compound A is bis(2,2,6,6-tetramethyl pi per1din-4-yl)sebacate conmpound B'i's
a phosphonite m xture (CAS-no. 119345-01-6; see introduction exanples)

Exanpl e 5a: Col our-stabilisation of conpound 13 Sone of the anorphous
m xtures prePar ¥%£0Wd18i NP % crreit®l e 5 and conpril®ng cotf pound®48 are

subj ected t gga g@%%pdggabiid%y,mf,gs@. To this purpqggge, the¢ganpl esagmpi ch
are listed in th§° follgvm' n ‘gab

are exposed to ylight_.in a cl d

gl ass vesseP undlfe SPid s%% rcf"f,’g‘a%nditions. The ﬂgﬁe am)tjghous cgﬁ'égund

13 serves asB)coRp%hompdi3 Af 3% cmpdi6i ndi cated stordd@e tinmelsthe 44-45

di scol orati 28) ogg%wtyg,r?gﬁgpl e‘FOJ/o%méh.%'a' |y assessed: 149 Sanplg 1 V\4eke
ths

1 Month Storage tine cnpd. 13 <colourless green
yel | owi sh green—1) TOrourtess v otret VIOTEeT"10)
colourless p) 3spabecngdeAn 66.7 %@hpd/s h) colz2aar | ess 15 pals-3gr een
green i) col ourl ess pal e green yell owi sh green |)

col ourl ess pal e green green k) col ourl ess pal e green
yel | owi sh grken15%ypmpd.12; 283 ¥ampdda; 56.7 % cppd.26 y o208 y8l | ow @8-39
colourless p  15%Bkmpivi2;  42.5 % oifdl18iM2.5% kmpd.16  @obour | egs 40-41

gg} Zgghgss °2) 15% cmpd. 52 OUb8 £ 9Sompd.16: Y & cSubOW 200Y¢! | 0% ¥Wsg
PCT/ EP98/ 01975 15% cmpd.12; 42.5 % cmpd.16; 42.5 % cmpd.6 225 18 -54- 5643)

col ourl ess coloudess colourless.a4d) colourless col.oul.ess
col ourl ess 05 col.ourl ess itex whi t e* 06)

col ourl ess co)npwn%*s bts(2,2,6,6-tmm§gﬂ5rp?ndm-4-yll§5p@ﬁ§tq ess ‘col ourl ess

col ourl ess compound B is a phosphonite mixture (CAS-no. 119345-01-6; see introduction examples)

Example Sa: Colour-stabilisation of compound 13

Some of the amorphous mixtures prepared according to Example 5 and comprising com- .
pound 13 are subjected to a colour.stability test. To this purpose, the samples, which are
listed in the following Table, are exposed to daylight in a closed glass vessel under atmo-
spheric conditions. The pure amorphous compound 13 serves as comparison. After the
indicated storage time, the discoloration of the samples is visually assessed:

Sample 1 Week 1 Month 2 Months Storage time
cmpd. 13  colourless green yellowish green
f) colourless violet violet

g) colourless pale green green

h) colourless pale green green

i) colourless pale green yellowish green
) colourless pale green green

K " colourless pale green yellowish green
n) colourless pale yellow yellow

0) colourless yellow yellow

ol) colourless colourless

02) colourless pale yellow yellow




08) col ourl ess col ourl ess col ourl ess 09) col ourl ess
colourless Q) col ourl ess col ourl ess col ourl ess col ourl ess
* Startin al lisation of conpound No. 16 When stor npl es
ol, 03- 09%29%%3&% whi ch are col our-stabilised according t lﬁ“"dl;nltsdgl g’gntlon
show a markedly | ower discoloration tendency than the pure conpound 13 or
than its mxtures with stabilisers other than phosph(on)ites or

benzof ur anones. Exanpl e 6: Use of subeggled nelts for the preparation of
aranul es A powdered m xture A (resp. B) consisting of conpounds 13, 12 and
16 (m xture ratios: see TabI e 6b) is added gravinetrically at a throughput
of 20 kg/ o al ry W ex r (type Buhler DNDF 44). The
screw di anh.e%re |s%§@ﬁfﬁgg the @%‘ﬁ% / di ane?JrHeUHg%tlo (L/D) is 24 at 6
barrels, r%atloné’P'%'!?é%d of F‘l’l@"’@ﬁsrews 160Pues® err]. The barrels of the

| abor at or yogpXt r udeslotress t enpeivaite*such (tewmrrature profile: see Table 6a),

t hat onIy rt of wder Qut 30 % wel ght) is nelted up to barrel
4 at a conp S|t|or?u[3§r}fe%graturg'ﬂ%f 130[err‘?%,l The nelt so obtai ned,

consi st ng°7df cnpd@olognpsg m p.  eolawlesyC) andcolquriesd p. = 132[err]C) in a

m xture raggyo 65: %]oﬁﬁeesp 75¢a&)ﬂesgs of &dlmrgésscosity and fornms one single
m cr ohonog eous co?) rHenuous p gige s\/\/nerel n cnpd. 16 (mp. =1 86C) is

di sper sed cryst°3 it phasg l}fxgﬁrom barrel 5, the conposition is
subcool ed Qo aboutcoledfessr] C (colbwstess ed nelt conponent 25-30 % by wei ght)
and is they forcegofolddsasti CcaibieSs (Tg < T < nelting point of the con-

ti nuous phase) through a heated die plate having 6 free holes of 2.5 nm
each at a dynam c pressure of 10-12 bar, to give cuttable strands. Hot-cut
vi a rot at i h§takingvegystallisation of corgpdunddNmeéy .of 80- 100 s[err] (cutting | ength
2-2.5 m first gives soft granules (T > Tg), the solidification of which
is carried out in a fluidised bed cooler virtually w thout any subsequent
cryst al | i sWheostored, thesang3#si6B43-09, q and r which are colour-stabilised according to this

PCT/ EP98/ O, ;

ar anul o5 oBYATISn o 8 mapay lover disooloration endency than the purp compddia 13 9f ian
si ngl e- phitswixtures witlostabiliserp othen thapphogah(on)ites arberizofusananesi ng t o DSC)
consisting of cnpd. 13 (55-65 % by weight) and cnpd. 12 (35-45 % by

wei ght). Anot her powdered mxture C (resp D) consi sting of conpounds 12,16
and 6 i s pExampie 6tiUse ofisubsecled mejis foy the preparatio rapwles A and B, but the

addition ig saéagg jﬁﬁﬁ I Qp#échHQ of%méﬁ 44&/ BAnNS (ridldre!rafid: sedeed |

of the scre era m Xture rati os are

found in Thahlesb)gsa mvnmeltn,cagv atrmtheoqghpptsqftaoécgﬁatoea leberatane tvin-screMoPe 6c.
~ Up to bar rﬁude4§tg€%b¥hl9@ﬁﬂ0?f44 e&%\‘&?g@{w@r B 4§ﬁm/°t||%/ leW?i dhetre rdiB /(LA at

a conposition rature o out 1 oW VI sc05|ty
consi st i ngis@¢ at fiparrelsproatiopal spggq_i of thpepraiwsdt 00gnin ™. The barrels of the laboratory

- extruder are tempered such (temperature profile: see Table 6a), that only part of the powder
(about 30 % by weight) is melted up to barrel 4 at a composition-temperature of 130°C..

The melt so obtained, consisting of cmpd. 13 (m.p. = 115°C) and 12 {(m.p. = 132°C) in a
mixture ratio 65:35 (resp. 75:25), is of low viscosity and forms one single
microhomogeneous continuous phase, wherein cmpd. 16 (m.p. =186°C) is dispersed as
crystaliine phase.

As from barrel 5, the composition is subcooled to about 65°C (subcooled melt component
25-30 % by weight) and is then forced in plastic state (Tg < T < melting point of the con-
tinuous phase) through a heated die plate having 6 free holes of 2.5 mm each at a dynamic
pressure of 10-12 bar, to give cuttable strands.

Hot-cut via rotating knives at a cutting frequency of 80-100 s (cutting length 2-2.5 mm) first
gives soft granules (T > Tg), the solidification of which is carried out in a fluidised bed cooler
virtually without any subsequent crystallisation.



(mp. 186] ewologMeza a m xture rati o of about 50:50 is obtai npgdraPrsni197s
conti nuous phase, wherein cnpd. 6 (mp.220[err]C) is dispersed. The
conposition is subcooled as frombarrel 5 to about 120[err] C (subcool ed
melt conponent 20-25 % by weight) and is processed as descri bed above at a
dynami ¢ pressure of 7-8 bar -(nmixture C) orS%3-15 bar (mixture D) to strands
which are granulated at a cutting frequency of 100 s[err] . Conpound 16 is
subsequently crystallised in a fluidised bed cooler. The granul es so

_ obtained (s%Re ﬁtdnblesab)aimde(sb@mblassb) afel iowahbiaammbvmumam‘mmpuﬁemémlahase

anor phous conponent (12-15 % b ccor S onsi.sting of
crmd. 12 ( aBiRS Reormhal datmalt R sl el adftifodd by RBrSNg o e, 13
6a: Tenper al85-65 Wbyf\béight)ihnd bmpﬂxtzmets%Wthﬁddltlon in barrel 1

M xture A Xt ur

Iaerr] . Another bawared misturt C (85" D) conpigig of compounds 12535 i pinaeseed -
+ 3. ol add4edcribed Gbove foil heGnixtures A and B)bat the Gddmon is carriedélter & kitrobighipue!

1:60FIe|r r]c baeg%q(g/é]and mﬂrgfatlmi%l [sgLﬁ g} tﬁe screw is 598'{Iler T'hgnpgrature profile and mixture
108[ err] C( Statioghre folhe In T4bldead and 6b; thégrinule pkSpettiéd 4re compiled i in 'ﬁ&ﬂ‘e 6c. Up to
igO[C(eﬂ f g barreq anlx %gg?oft e po%:ﬁtf@gph%% Zoby leth) ]is meited ata composmon tempe-
(F;hCT / EP9|8/ 01&?@% of about 150"Ct A meltfof fow viscosity Iconsmtmg of crtnpd St m. Tﬁéﬂ°@) ﬁﬁﬁ 16
eni ca osi ti-on 0 nules (ampunts jn
cnpd. 13 ¢ rrp ?ﬁr%ga gmbpiure ratie B{ agqou% '%19@&%9’ &s conijnupus ansrﬂv X’?’Gf%" A:
amor phous pbﬁ\ €. 8.(n.5200°8) s disperdbd The composition is 3dbeddiéd dfrom arréfs to about
P )

Cotal I nCqg (éeb%l‘igéde%%@!wmmneﬁgzggé % by weight)andt s PracRsSRcLasessbRdAbOve
phase 15-18%bad r%nﬁ&’tpressuﬁ dF %8 bar(mlxt|2r3-®7&61 3-16bar (Aﬂmﬁa D)rtd §frand¥'1ﬁi§éh are

24.5-27.5% 6- 8(V 73-7 = 102: 160 al : 5%
Tave | 2o Gnulated ata il requbiox 108 . omaRiRg 1o sussequently orystalsecling,

;g g‘;ﬁ/ 11- ﬂ@gﬁzsed' De‘i‘ciaoéi& Thy gtahhldsrsﬁ dﬁt’alﬁéd (see Tabld-6tYare IoWdukt, flovdbi¥and
) o mp ompr%se a smg!e-p%ase amorphous component (12-15 % by weight according to DSC)

consisting of cmpd. 12 (about 95 % by weight) and cmpd. 16-(about 5 % by weight).

Table 6a: Temperature profile at the extruder; powder addition in barrel 1

Mixture A Mixture B Mixture C Mixture D
barrel 1 : water 18°C 18°C 18°C 18°C
barrels 2 + 3: oil 140°C 130°C 160°C 160°C
barrel 4: oil 130°C 130°C 160°C 160°C
barrel 5 : water 18‘;0 18°C 100°C(steam) 70°C
barrel 6: water 18°C - 18°C 100°C(steam)  105°C(steam)

die plate: oil 80°C 80°C 130°C ' 130°C




total: 15% 56. 7% 28.3% 100% nixture D: anorphous

phase 13.5-14.5% < 1% < 0.5% 14-15% Tg = 30-31 crystalline
phase  --w098/468425-1. 5% >41.5% >42 % 75-76% m p.=120; 1681/EPFHe180
total: ---- 15% 42.5% 42.5% 100% Tabl e 6¢: Properties
of the granules m xture: A B
Cand D - particle size (nm mn.-max. dinmension): 1.5- 3.5 1.5- 3.5
1.5 - 3.5 - bulk density (kg/l): - 56 - 0. 52-0.57 0.51-0.56 -
0.53-0.56 - angle of repose (; DIN1SO norm 4324): 37 38 35 -
flow tinme (s; DIN 53492; 15 mm) 10 10.5 10 -

for m)at | on Thbld 8B1 Cliérnibal-phgsitditcompbsitiorofthe granules (amounts in % by weighfubach
test): 0.22 26 0 - maxi tor, ure
PCT/ EP98/ 01945 BF

Exanpl e 7: Preparation of the [err]-form of conpound No. 14 by frl,“ di sed
bed granul M@&AZ kg of

ﬁ;( i;wdr onmoﬁ:tﬁugbhaser ushs%y:sahemlﬂ;z)o.s%c ]h Iéer ober2@6% aTg]I?@%Mrrpoung
. are ced in a e rjCint m o and are
sprayed Vi ﬁ'ygiafh%pf‘ﬁﬁ dd’gé% e4’€°%? a>éfqe£(ﬂ disad bgg'é%sf"slf'f‘ﬁdaﬁé%oo g of

t he groundtataimpound 14 28.3%" aise, vel B88.7% of-1-11609% s. The product

solidifies with formati on of granul es (aggl oneration), consisting to nore
than 60 % of [err[-form Exanpl'e 8. Preparation of the [err[-torm of

conpound 14nikure®d:i | | i ng .

2- (2- hydroxy-3.5-di -tert-pQutyl phenyl )-5;chl or obe j azp| e d. 14) is
pl aced in .5&98@38{«’“% ﬁsfwbe#f orﬂ'&ﬁn ag‘?Tg % “and is%‘%&eé&a‘f“ﬁ%&phead of a
prill toweernatghasy i di 24.627i8% Br8% >ad2 %vi-a- ai r 73{77% t anpes t021600f bel ow

156[err] C g{ﬂ% S thennﬁ%%ved ?%"ét &e04£€g of ther}]b8%er. The product

obt ai ned coOfiStsts to t han rr]-for
Pr epar at i 0R--8f--the-forstdmdorii-f--conpovht--ld--by-t-0ipetirg----+B0--g--Bfaecmm-an
2-(2- hydro>;'¥.- 3 5&_di -tert-butyl phenyl)-5-chl orobenzotri azol e (conpound

No. 14) are—’@fﬁ—‘for 15 h at 145[err]Cin a |l aboratory bl ade drier wthout
addi ng any aswiphoos phassubsequent1-128raybex and.o% i dn-18% wWIgt=28-30 he pr oduct

. . uet _
's obtained Lo, Mot e ddan 90% i dhe Bl Toge, 87.89% m.p.=122; 160; 180-200

total: - 15% 56.7% 28.3% 100%:

mixture D:

amorphous phase  ~-- 13.5-14.5% <1% <05% 14-15% Tg=30-31

crystalline phase  --- 0.5-1_ S% >415%>42% 75-76% m.p.=120; 163; 170-200
total: ' — 15% 42.5% 42.5% 100%

Téble 6c: Properties of the granules

mixture: A B CandD
- patticle size (mm; min.-max. dimension): 15-3.5 15-35 15-35
- bulk density (kg/l): 0.52-0.57 0.51-0.56 0.53-0.56
- angle of repose (°; DIN-ISO-norm 4324): 37 38 35
- flow time (s; DIN 53492; 15 mm) 10 10.5 10
- formation of dust (% by weight after 5 min;

Heubach test): 0.22 0.26 0.24

- maximum storage temperature (°C): 35 35 30



Exanpl e 10WO9846342ati on of the [err]-form of conmpound 14 by BEFEEBRSALYG and
recrystallisation In a blade drier, 1600 kg of

2- (2- hydroxy-3,5-di-tert-butyl phenyI) 5-chl orobenzotri azole (com pound
14) are charged with 240 kg of xylene and dthe mixture is kept for 5 h at a
heating tem- perature of 145[err]C. Xyl éHe is then renoved by -
distillation and the contents of the drier are cooled to 100[err]C,
charged with 1001 of water, WhICh |s then rem)ved agal n by d| stl IIat|on
and the prESxamplei7sPrapars ' - d bedh gyant of

il ar manRkp t(%“2@’8%9r‘?‘dégmbﬁtrtpéﬁor'ﬂ%%hht%@“%ﬁﬁz‘i'é‘ %L g “Fﬁ“‘"ar"e

mxture is plaeédrmerwdssel €0907Gin the formmfermelt andaresprayedyia ddwarfuidcogze oh@

and is then I n I, e,
product so ﬂ"ﬁﬁ'?%‘?ﬁ%%‘g@hn%g g’@ ﬁ‘éﬂﬁg ér&ﬁmfé% ru}"hf%faligg ﬁvglo@(}bggh} E}g]&
PCT/ EP98/ 019Hé product solidifies with formation of granules (agglomeration), consistings!® more than
Exanpl e 11: tion of the anorphous form of compound No. 14 5 of
cr yrsTPaI | i nesgm%’dm' | P w )

2- (2- hydroxy-3,5-di-tert-butyl phenyl)-5-chl or obenzotriazole (com pound
14) are pl aced |n a_10 m.te%t tbe and heat ed under nitrogen in a drying

oven. The BXaiBRe & Hrepars ow Vi scous nelt

after 10 tOzJé-nvarB slmertléawhehﬁ)-s-cmeo&mh&tnafowﬂ 1|4Prsl?%deu%‘§ vBBsdl

st ai nl ess st eel x?e cooled to Of err rq(zw ck becones hig Vi scous

and solidif r@beiqrmﬂfmdﬁgn@ls %Me@taﬁ h?rf@aﬁ Eﬂ@@W?fcﬁmFF&F@'ﬂﬁﬁ ""tfl’ﬁ!a fabvia py
dri pping ongghes fé?x%éidtu?é SBeldW 16>C difis méfrrsm&e& afRe$odt Iomeqaneberhsam ly

separated from the cooling plate and g wdered in a cooled nortar. DSC
confirms theroguerobiained gqnsmtmreoremre Q Yeof fpfosmr | C. WD 98/ 46342
PCT/ EP98/ 01975 -59 - What is

clainmed is 1. A process for the preparat|on of a | ow dust stabiliser,
whi ch conpr Exas g 3 dempeyingssential |y of one

or several g3 2 . 0.
g/mol, or t Egg P’zlfigt I C co#g éﬁ%@g&g@hfﬁ%@nﬁgﬁ%@é #&%&@Hm Pﬁ are
cool ed nel t keptdoral & uat Wcam midmatpry mmectﬂnarswtbeutaﬂdm gnysoiventsp Subskquent
the subcool gday examination shows that the product is obtained to more than 90% in the B-form.

Example 10: Preparation of the B-form of compound 14 by dissolving and recrystallisation
In a blade drier, 1600 kg of 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-chiorobenzotriazole (com-

pound 14) are charged with 240 kg of xytene and the mixture is kept for 5 h at a heating tem-
perature of 145°C. Xylene is then removed by distillation and the contents of the drier are -
cooled to 100°C, charged with 100 | of water, which is then removed again by distillation, and
the product is dried. The product so obtained consists completely of p-form.

On laboratory scale, 750 g of compound 14 are charged in similar-manner with 250 g of 2-

butanoi and 150 g of xylene and the mixture is refluxed for 30 min, the internal temperature
being 109°C, and is then brought to 50°C by hot cooling, filtered and dried. The product so
obtained consists completely of f-form.




melt in crystalline formand ot her conventional additives. 2. A process
according to claim1, wherein the nol ecul ar weight of each main conponent
of the subw@98/4sd4nelt is from 300-1200 g/ nol . 3. A proces‘&%@é@g‘?'p’ﬁg to
claim1l1, wherein each main conponent of the subcooled nelt by itself has a
glass transition tenperature (T[err]) in the range from 10-120[err]C. 4.
A process according to claiml, wherein Qe subcool ed nelt conponent in the
pl astic conposition is from5 to 100 %)b§ wei ght . 5. Granul es obt ai ned "by
a process according to claim 1. 6. Use of a subcooled nelt consisting of
one or several organic conpounds haV|ng a nDIecuIar wei ght of 200 to 1500
g/ nol ; D] P NOcr v granulatlon

pastillatign n n . --EHERB

stabili sergg\ﬂif:@’ﬁ Pﬁ'gglgdf @rhyﬁmgd%%{)%wa@%&ﬁg a no ecuP"aZOle (?% t
in the.ran mrfcrmuaé)ﬂadéma agf0ml test tuBe arid heated phdermitsegendn erdrgiogovast. dbenel t
of 2,2 netﬁ&lenebls

73, 3- et r aRENTATNTE 19 2 @2lp0Uay ISR AT 00 Vispaus gpl ate 1010 16 min ot 157-159°C.

bi s( 2- et hyhe fheh:@#ﬁo’mdd ﬁﬁo@ﬁdnstwta/d;tainwss islenlipthtecevoled to 0°C and quickly becomes
N, N - bi s( 3-

ne: 1 {ghly iscous ard Soliditby spontanenustyy PORE reroparsa Yot BT thd Meft B! 2™

, 3, 5-triney .rég?eﬁlth@ doblea(s?ael Efatéi Thb @itteolis bympdsitidnysinchey éasily ;épdmezlémm 1
, 3,5-tris(3, -tert- but hy.dr oxypen 3&? fltr| 2|ne ﬁE
H, 3H, 5H) - t egpelingpiate, apopiow PEP iR €O h§§P Bé Ghurey
3,5-triazingoeged, 6-(1 H 3H 5H)-trione; WO 98/46342
PCT/ EP98/ 01875 - 60- di (1 :
2,2,6, 6-pent anmet hyl pi peridin-4-yl)-2-(3,5-di-tert-butyl-4-hydroxybenzyl)-2
-n-butyl - malonate; 2-(2'-hydroxy-3',5 -bis(1 ,1 '
- di et hyl benzyl ) phenyl ) benzotri azol e;



2-(2' - hydr oW$-98/46382- di - t er t - but y| phenyl ) benzot ri azol e; PCT/EP98/01975

2- (2- hydroxy-3,5-di-tert-butyl phenyl)-5-chl orobenzotri azole; an isoneric

m xt ure of ' _
5,7-di-tert-butyl -3-(3, 4-di net hyl phenyl ) - §8d) - 2( 3H) - benzof ur anone and
5,7-di-tert-butyl -3-(2, 3-di rret hyl phenyl ) -(9d) - 2( 3H) - benzof uranone; or of-a
conpound of forrula [err] 9. A mxture conprising a

subcool ed ;@it ,or am)Eghous solid of a conmpound according to claim8 in an
anount f r ond/Bakiscl by wei ght . 10. A process for the preparation of a
subcool ed nelt according to claim8 or of a m xture conprising a subcool ed

mel t accordlngto claim9, which rises rapidly cooling the nelt to a
t enper at ur - ArRIREessdorthg Bl'ecﬂa’ﬁPF‘tqf ﬁg‘P GPﬂStQW'qeﬁé”W'hwl?’%&ﬁsqu@Hg a sub-

t enper at ur gogfedirhéit epRRERY 8S3ential ST dne or éévenﬁ d?ﬁﬁﬁ@é&nﬁ&fndsﬂﬂvﬁb%b@bhl@ﬂ
of the anorphous solid according to claim38 a_mxture conprising

anor phous <waight 0h28Q 11509 a/mok pam mast'mpmnogltmwmme of thej Ryture ef msybor

%bgg ;)'4234 2%Hedtrﬂeif"aﬁa°-£7ﬂﬁ!hﬁi ESrRp St WHidkEis SbRefd ffor' SorhSUhds TR sUib'ébSied

PCT/ EP98/ 0 1meitin crystaliine form and other conventional additives. -61 -

2. A process according to claim 1, wherein the molecular weight of each main component of
the subcooled melt is from 300-1200 g/mol.

3. A process according to claim 1, wherein each main component of the subcooled meit by
itself has a glass transition temperature (Tg) in the range from 10-120°C.

4. A process according to claim 1, wherein the subcooled melt component in the plastic
composition is from 5 to 100 % by weight.

5. Granules obtained by a process according to claim 1.

6. Use of a subcooled melt cohsisting of one or several organic compounds having a
molecular weight of 200 to 1500 g/mol for extrusion, in particular for pelletisation, meit
granulation, pastillation or compounding.

7. A solid single-phase amorphous stabiliser, which comprises 2 or more compounds having
a molecular weight in the range from 300-1000 g/mol.

8. An amorphous solid or subcooled melt of
2,2’-methylenebis(4-[1,1,3,3-tetramethylbutyi}-6-benzotriazol-2-yl-phenol);
bis(2-methyl-4-hydroxy-5-tert-butylphenyl)sulfide;
N,N'-bis(3-{3',5'-di-tert-butyl-4'-hydroxyphenyl]propionyl)hexamethylenediamine;

1 .3.5-trimethy|—2,4.s-tris(3',5'-di-tert-bdlyl-4’-hydroxybenzyl)benzene;
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-1,3,5-triazine-2,4,6(1H,3H,5H)-trione;
1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyi) 1,3,5-triazine-2,4,6-(1H,3H,5H)-trione;
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12. Crystalline [err]-nodification of conpound 14 [err] wherein
the interplanar spacings are 9.410[err] m 4.69[err]10[err] m

3. 94[ err] Wb 6d/4dsaan and 3. 79[ err]10[err] m 13. A mixture mpy@}oym of -

di fferent nodifications of conpound 14 of fornula [err] whi ch
conprises at |east 40 % by weight -of B-crystalline formaccording to claim
12. 14. A process for the preparation of the [err]-crystalline form of

conmpound 14 according to claim12, which60enprises crystallising, -
recrystallising or tenpering corrpound 14 in the tenperature range from 950
to the nelting point and then cooling it rapidly. 15. A process for

col our - St i, 2planSpaitRnBlbsridn:4-yi-2-@5-dfert buty-hycroxybenzyl) 2-mbuty-
pent aerythrlttol fetraki's g'ﬂFen in-4-yl)-2-(3.£ 'e”b‘fM ydroxybenzyl) tyl

hydr oxyphefm@opateopi onat e), whi ch conpri ses adm xing a stabiliser fromthe
cl ass conszgﬁ-lwe 9{/-3*@%@(1 gadah&hpﬁeﬁa}nbh@obem‘im% tes and/or

benzof uran ones consistin
pent aer yt h21(2wdmﬁa%ds-(%t-lptsvlpeenyabem@mazsm yl - 4' - hydr oxyphenyl ] pr opi onat e

) and sol i gigd-yidtexy-88-ditter-bitfipAchydE-ahdeBenzotriazole;
an isomeric mixture of 5,7-di-tert-butyl-3-(3,4-dimethylphenyl)-(9d)-2(3H)-benzofuranone and
5,7-di-tert-butyl-3-(2,3-dimethylphenyl)-(9d)-2(3H)-benzofuranone;
or of a compound of formuia

HO OH

C(CH,), C(CH,),
(o}
(CHa)ac N—N C(CHS)S .
H H :
HO OH
C(CH,), C(CH,),
0
(CH,),C NCHI C(CHys |
HO OH
H,C H,C :

9. A mixture comprising a subcooled meit or amorphous solid of a compound according to
claim 8 in an amount from 5 to 100 % by weight.

10. A process for the preparation of a subcooled meit according to claim 8 or of a mixture
comprising a subcooled melt according to claim 9, which comprises rapidly cooling the melit

to a temperature from the regular melting point to the glass transition temperature of the
homogeneous phase.

11. A process for the preparation of the amorphous solid according to claim 8 or of a mixture
comprising an amorphous solid according to claim 9, which comprises chilling the melt or

subcooled melt to a temperature below the glass transition temperature.
AR ) A0



WO 98/ 4634WO 98/46342 PCT/EP98/01975
PCT/ EP98/ 01975 - 62- 16.
Use of a stabiliser fromthe class consisting of the organic phosphites,
phosphonites and/or benzofuran-2-ones for col our-stabilising anorphous

pentaerythritol -tetrakis(3-[35'-di- -61- -
tert-butyl-4"-hydroxyphenyl ] propi onate). 17. A stabiliser conposition,
whi ch conpri ses a)

pent aer yt hri Grystatiiriedd-idditichtion &f coffipolied §4 but yl - 4" - hydr oxyphenyl ] pr opi onat e
), and b) at |east one conpound of the benzofuran-2-one type. 18. A

conposi tion, which conprises
oxi dative, thermal or/and actj
anor phous form of a conmpo@je
formof com pound 14 acc

an organic material susceptible to
degradati on orsbuil d- up, and B) the
‘ imp? the [err]-crystalline

hbard7 or® t he stabiliser

> 19. A process for

stabillsing organic material against oxioativ¢, & mal or actinic

degradati on or build-up, which conprises @gddipg to the material the

anor phous formof a conpound according to ¥laim@8, the B-crystalline form

of conpound 14 according to claim 13 and/of the stabiliser conposition

according to claim 17 as stabiliser. HE TRy ocess according to claim
19, wherein 0.01 to 15 parts by wei ght blg, Stabi | i ser are added to 100
parts by weight of organic material to be stabi | i sed. , 21. A process
accordi ng tyehLLiRtE ihfrois S i hal i 19 h Gq-4 010

t her nopl astic p'ol yma%rp 25?%&35%%(')92%225;@,0( [ ?1% {8¢ 42‘1'();] %%\A%Z?é?n Bne
or nore custonmary additives are added as further conponents. 23. Use of

t he anor phog Afrﬁs&m&&o@:&igaspaiﬁdr@smaﬁh&&nkgsif ggﬁ@gu@ 105 %%na

[err]-crystalline form of conpound 14 accor alm and/ or of the
stabiliser conposition according to claim 17 for stabilising organic
mat eri al agai nst oxi dative, al  or actoiHni CCIQegr adation or build- up.

3

Cl CH,

N H,C

H.C C
3 CHS H3

which comprises at least 40 % by weight of B-crystalline form according to claim 12.

14. A process for the preparation of the B-crystalline form of compound 14 according to
claim 12, which comprises crystallising, recrystallising or tempering compound 14 in the
temperature range from 95°C to the melting point and then cooling it rapidly.

15. A process for colour-stabilising amorphous pentaerythritol-tetrakis(3-[3',5'-di-tert-butyl-4'-
hydroxyphenyl]propionate), which comprises admixing a stabiliser from the class consisting
of the organic phosphites, phosphonites and/or benzofuran-2-ones to a melt consisting of
pentaerythritol-tetrakis(3-[3',5'-di-tert-bdtyl-4'—hydroxyphenyl]propionate) and solidifying the
mixture so obtained.
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16. Use of a stabiliser from the class consisting of the organic phosphites, phosphonites
and/or benzofuran-2-ones for colour-stabilising amorphous pentaerythritol-tetrakis(3-[3’,5'-di-
tert-butyl-4'-hydroxyphenyi]propionate).

17. A stabiliser composition, which comprises
a) pentaerythritol-tetrakis(3-{3',5'-di-tert-butyl-4'-hydroxyphenyi]propionate), and
b) at least one compound of the benzofuran-2-one type.

18. A composition, which comprises

A) an organic material susceptible to oxidative, thermal or/and actinic degradation or build-
up, and |

B) the amorphous form of a compound according to claim 8, the B-crystalline form of com-
pound 14 according to claim 13 and/or the stabiliser composition according to claim 17 as
stabiliser.

19. A process for stabilising organic material against oxidative, thermal or actinic
degradation or build-up, which comprises adding to the material the amorphous form of a
compound according to claim 8, the B-crystalline form of compound 14 according to claim 13
and/or the stabiliser composition according to claim 17 as stabiliser.

20. A process according to claim 19, wherein 0.01 to 15 parts by weight of the stabiliser are
added to 100 parts by weight of organic material to be stabilised.

21. A process according to claim 19, wherein the organic material is a synthetic
thermoplastic polymer.

22. A process according to claim 19, wherein one or more customary additives are added as
further components.

23. Use of the amorphous form of a compound according to claim 8, of the B-crystalline form
of compotind 14 according to claim 13 and/or of the stabiliser composition according to claim
17 for stabilising organic material against oxidative, thermal or actinic degradation or build-
up.
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