1 9682. A_1AK82 /G X159159" I LILLILLL 11 Vi -1

3 Ar’yl benzof uranones as stabilisers +1100002 The p | lon relates

"'Io Aovel » 23 arytbenzofuranones, to conpositions conﬂﬂﬂﬁﬂﬂ'ﬁl’lﬂﬂ@@%rgani C

: _,rr;aterlal Ereferably a ‘polymer or a lubricant, and
stabi | i s&k well as to the use thereof for stabil '$'¥y organic

mat eri al s agai nst oxidative, thermal or l'i ght - i rduced-degradation.
| ndi vi dual 3-aryl benzof uran-2-ones are known in the Ilteraﬂ e and have

been described, inter alia, by J. Mrvan et al. “\\M‘“ﬁm\ ﬂ Chim Fr.
1979, 583 TEe uie of sone S ghenyl 3H benzofura tabilisers for
organi c Sinter alia, in US A- 40825 863; US-A-4 338
244 and US-A-5 175 312. It has now been found that a sel ected group of

3 ar Y1 DoNOl AR P ReAB LA B Inpaihian AN & DRDGHTGR AR AR T oC7S

for organic nate are susce e to oxi
| i ght - i nafluer@anie awpteriphipreferabiee pelamerpyja lubreartandie thernavel siahikisers, agonpounds

of formua hs tothe G}sﬁﬁeﬁgf 5r sfab)hsu@?br iE¥hateilR hxﬂst dﬁt?a'ﬁv@ t.hémi]al oRl is
napht hyl , phenanth ant hryl, , 8- tetrahy r o- 2- napht

5, 6, 7, 8-Hghtriagus Se%ﬁ daigshnt hyl thlenyl benzo[ b] t hi enyl ,
napht ho[ 2, 3- b] t h| enyl, thiat hrenyl di benzof uryl, chro- rrenyl xant henyl ,

phenoxat hi.i VI n 1 di nyl,
D Aoy P Fur LS B B0 oA Pt B

qui nol i zintey lalia, byok Morwaryet al., Bulln%ﬂwChupfﬁrhw_ézﬁﬁll napht hyri di nyI :

qui noxal i nyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl,
(3-carbol i nyI phenant hr i di nyl, acridinyl, perim din yl, - phenant hroI i nyl,
phe- nazTIPFy‘Ilse of semp |3a&tt9p¥\ 3H&§BZR§PWP:¥Z?’W§ [as stabidigers g?fyﬂfgaWQJP%!X@ﬁSFI 15

bi phenyl giséiede@nimtat!aliaf inUoS-Any 324 863U -AHEBTR biftard USA+S 175 3REPLACED

It has now been found that a selected group of 3-arylbenzofuran-2-ones is particularly sui-
table for use as stabilisers for organic materials that are susceptible to oxidative, thermal

or light-induced degradation.

Accordingly, the invention relates to compounds of formula I

wherein, whennis 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, thiathrenyl, dibenzofuryl, chro-
menyl, xanthenyl, phenoxathiinyl, pyrrolyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl,
quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phe-
nazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl, biphenyl, terphenyl, fluorenyl

THIS SHEET HAS BEEN
REPLAGED




-2- or phenoxazinyl, each unsubstituted or substituted by Cl-C4al kyl,

Cl- &al koxy, Cl-C4- al kylthio, hydroxy, hal ogen, amino, Cl-C4al kyl am no,
phenyl am no or di (Cl-C4al kyl)- amino, or Rl is a radical of formula Il R9
RIO ~ ~ (Il) R7 R11 R8 and when n is 2, Rl is phenylene or naphthyl ene
which is unsubstituted or substituted by Cl-C4al kyl or hydroxy; or is
-R12-X-R13-, R2, R3, R4 and R5 are eatfh i ndependently of one anot her

hydr ogen, chl oro, hydroxy, Cl-C2Sal kyl, C7-C9phenyl al kyl, unsubstituted or
Cl- C4al kyl -substi tuted phenyl, unsubsti- tuted or Cl-C4al kyl -substituted
C5- C8cycl oal kyl ;  Cl1-d gal koxy, Cl-Cl8al kylthio, Cl1-C4- alkylam no, .

di ( Cl- CaulIpkgnry*adinyb eachunspbstitniad oy subsiiutadiby @ s ahatlen of | -&atlkexy, €3-G25al ke-
noy! oxy, alicAthie, hyakXyONAIe¥h, Wi O, <, hIty RAiAR hRehyImBv e anc, kuhfiyh-or | - R14
; C6-C9ﬁn§§cloggkyﬁgarbgﬁi%ggg, Rﬁnfoy?oxy o?ﬁc -ClZaIkyﬁ-éﬁ%é%?Puted _
benzoy| §MOwPE B {Sfragical ulafhi, when R2 is hydrogen or methyl, R7 or
RO is not hydroxy or Cl-C25al kanoyl oxy; or each pair of substituents R2
and R3 or R3 and R4 or R4 and R5, tegether with the linking carbon atons,
forms a benzene ring; R4 is additionallyg-(CH2)p CORLS or -(CH2)gOH, or
when R3, R5 and R6 are hydrogen, 4dfitionally a radical of formula

11 0 OH R2RL (Ill) R16 -C rig' ﬁI)N THI S REPLACED - 3- wherein
R1 is as defined above for n =_1

and
when n is 2,

R, is phenylene or naphthylene which is unsubstituted or substituted by C,-C,alkyl or
hydroxy; or is -R;,-X-R;3-,

R,, R3, R4 and R4 are each independently of one another hydrogen, chloro, hydroxy,
C,-Cysalkyl, C;-Cophenylalkyl, unsubstituted or C,-C,alkyl-substituted phenyl, unsubsti-
tuted or C,-C,alkyl-substituted Cs-Cgcycloalkyl; C,-C,galkoxy, C,-C,galkylthio, C{-C4-
alkylamino, di(C,-C4alkyl)amino, C,-C,salkanoyloxy, C,-C,salkanoylamino, C;-C,salke-

N\
noyloxy, C;-C,salkanoyloxy which is interrupted by oxygen, sulfur or /N—Rm ; C6-Co-

— cycloalkylcarbonyloxy, benzoyloxy or C,-C,,alkyl-substituted benzoyloxy; with the pro-
viso that, when R, is hydrogen or methyl, R; or Rg is not hydroxy or C;-C,salkanoyloxy;
or each pair of substituents R, and R; or R; and R4 or R4 and Rs, together with the linking
carbon atoms, forms a benzene ring; R, is additionally -(CH,),-COR ;5 or -(CH,),OH, or
when R,, Rg and Rg are hydrogen, R, is additionally a radical of formula III

(III)

Ris —C—Ry;

-
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"R6 is hydrogen or a radical of formulalVO OR2RL (IV) R3Rs R4 in

which R4 is not a radical of formula Il and RL is as defined above for n =

1l, R7, R3, RO and R10 are each independently of one another hydrogen,

hal ogen, hydroxy, Cl-C25al kyl, C2-C25al kyl which is interrupted by oxygen,

sul fur or NR14 ; Cl1-C25- al koxy, C2-C25al koxy which is interrupted by

oxygen, sulfur or ZN--Rl14 ; Cl-C25al kyl- thio, C3-C2Sal kenyl,

C3- C25al kenyl oxy, C3-C25al kynyl, C3-C25al kynyl oxy, C7-C9phenyl - al kyl,

C7- C9phenyl al koxy, unsubstituted or Cl-C4al kyl -substituted phenyl;

unsubstituted _or Cl-C4al kyl -substituted phenoxy; unsubstituted or .

Cl- Chal kihereiihRy i5 atdefined;aye ¥ b= lal kyl ; unsubstituted or

Cl- C4al kRl ishyabgenusradadicalGdyedaiwkoxy; Cl- Cdal kyl ami no, di - .

(Cl- C4al kyl ) am no, C1-C25al kanoyl, C3-C25al kanoyl which is interrupted by .

oxygen, sul- fur or ,N-R14 ; Cl-C2Sal kanoyl oxy, C3-C25al kanoyl oxy which is

interrupted by oxygen, sulfur or NNRl4 ; Cl-C25al kanoyl am no,

C3- C25al kenoyl , C3- C25al kenoyl which_ig interrupted by oxygen, sul fur or

N---R14 ; C3-C25al kenoyl oxy, C3-C25al k§ |l oxy which is interrupted by

oxygen, sulfur or ,N R14 ; CB2Qocy kyLcar bonyl, C6-C9-

cycl oal kyl car bonyl oxy, benzoyl or 12al yl-gﬂ%stituted benzoyl ;

benzoyl oxy or R18 0 R0 R21 C 1-©4 b-substitut ed benzoyl oxy; -0-C - C -

RI5 or -0- C- C- 0 - RR3 RI® H RR22 of5also in formula Il each pai r of

substituents R7 and R8 or R8 and RH,, together wth the |inking carbon

atons, forns a benzene ring, Rl1l is hydrogen, Cl-C2Sal kyl, Cil-C25al kylthio,

C3- C25al keng] C3- C25al kynyl, C7-C9phe- TH S Si_ =ET HAS SEEN REPLACED - 4-

nyl al kyl iny E“rbﬂ%ﬁlﬁﬂi)‘tfb@d@ﬁf/ iformulp ki iand Rop ds astdefiaed phaveyfor n gdsubstit uted or

Cl1- CAal kgl -mylR, bR, | ackaCBiddBetak e dRdth ] ,

di (Cl- c4a:’ky§fj) R b e kgéfn%yl|‘?‘?”i 690 ahd %ﬁ’ld%@m\]ﬂggen hydroxy,
C;-Cysalkyl, C,-Cpsalkyl which is interrupted by oxygen, sulfur or N—Ris ; C;-Cps-

N\
alkoxy, C,-C,salkoxy which is interrupted by oxygen, sulfur or /N—Rm ; C-Cysalkyl-

thio, C3-Cysalkenyl, C;-Cysalkenyloxy, C3-Cypsalkynyl, C;-Cysalkynyloxy, C;7-Cophenyl-
alkyl, C;-Cgophenylalkoxy, unsubstituted or C,-C,alkyl-substituted phenyl; unsubstituted
or C;-C,alkyl-substituted phenoxy; unsubstituted or C,-C,alkyl-substituted Cs-Cgcyclo-
alkyl; unsubstituted or C,-C,alkyl-substituted Cs-Cgcycloalkoxy; C;-C,alkylamino, di-
(C4-Cjalkylamino, C;-C,salkanoyl, C3-C,salkanoyl which is interrupted by oxygen, sul-

N\
fur or /N—Rm ; C1-Cysalkanoyloxy, C3-C,salkanoyloxy which is interrupted by oxygen,
N\
sulfur or /N—Rm ; C1-Cysalkanoylamino, C3-Cjysalkenoyl, C3-C,salkenoyl which is
N\
interrupted by oxygen, sulfur or /N—Rm ; C3-Cysalkenoyloxy, C3-C,salkenoyloxy

\
which is interrupted by oxygen, sulfur or /N—Rm ; Cs-Cocycloalkylcarbonyl, C¢-Cy-

cycloalkylcarbonyloxy, benzoyl or C,-C,,alkyl-substituted benzoyl; benzoyloxy or

Fl‘w 9 Ii‘zo '?21
C,-Cyjalkyl-substituted benzoyloxy; —O—C—C—Rs or —O—?—?—O—Rgs ,

or also in formula II each pair of substituents R; and Rg or Rg and R, together with the
linking carbon atoms, forms a benzene ring,
Ry, is hydrogen, C,-C,salkyl, C,-C,salkylthio, C;-Cysalkenyl, C3-C,salkynyl, C;-Cqphe-
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" C3- C25al kanoyl which is interrupted by oxygen, sulfur or "'NR14 ;

Cl- C25al kanoyl - ami no, C3-C25al kenoyl, C3-C25al kenoyl which is interrupted
Dby oxygen, sulfur or N--R14 ; C6-C9cycl oal kyl carbonyl, benzoyl or

Cl- Cl2al kyl -substituted benzoyl; with the proviso that at |east one of R7,
R8, R9, R10 or R11 is not hydrogen, R12 and R13 are each independently of
the ot her unsubstituted or Cl-C4al kyl =4ubsti t ut ed phenyl ene or

napht hyl ene, R14 is hydrogen or Cl-C8alkyl, /R24 R15 is hydroxy, [ _ o M
Cl- Cl8al koxy or -N\ R25 R16 and R17 are each independently of the other
hydr ogen, CF3, Cl1-Cl2al kyl or phenyl, or R16 and R17, together with the

| i nki ng edalkyh vasuhstitutest on Gy -CRUGE sybdtivete & phangt vasutistigtedar € ACj atkyl-sub-
unsubsti L i : el - : : nd R19 are
cach | ndoneed SOV Gt %&hﬂﬁ%%ﬁ%ﬁ RO is
hydr ogencoic | Wilch iRhlerhprdaysi , sHIFatdSt IN-UR d (O i}

Cl- 4al ky?— szg%lgtﬁ??ut ed phenylh;ﬁ) Cl-C2 algllzysl ﬁlLC'(;Z} @25all ﬁqu E/:\H?l(l:(ﬁn?ysl

i nt er r upareihob € ;- @eygkenoys W, Ofsalkendyl which is iftermigdahenytyleliydulfohbeh is”
unsubsti-\tuted or substituted in the phenyl noiety by 1 to 3 Cl-C4al kyl

gr oups; C}N-ef‘iphégn-ﬂgaydlqdlkyIMbm’ryl,i tenzoyl er Oel; ealkydysubstitged beszdyl;wittor N- - R14
and which”is unsubstituted or substitu- ted in the phenyl noiety by 1 to 3
Cl1- C4al kthe pge\dspehat drleamponeadicdR RR%, Ry, BgeohBy; ismothydnegenl i nki ng car bon at ons,
forma CR: GhaayGlagaddenli fid ' ' It d 1 ' ted by
T i R L T e R RO )
Cl- C25al R %“? OE8aRMBYEM oyl , C3- C25al kanoyl which is interrupted by
oxygen, Ry ikhyd@gen dbr 8]€alk@R- C25al kanoyl which is substituted by a

di (Cl- C6a kyl)- phosphonat e group; C6-C9cycl oal kyl carbonyl, thenoyl,

furoyl, Rengqyhdy, GEcPlaakyl] i ¥, SERLY 04_\5_‘N1j'522_5f\| _ REPLACED -5- H3C, H3
R;¢ and R, are each independently of the other hydrogen, CF;, C,-C,,alkyl or phenyl, or
R;¢ and Ry, together with the linking carbon atom, form a Cs-Cgcycloalkylidene ring
which is unsubstituted or substituted by 1 to 3 C,-C,alkyl groups;
R;gand R,q are each independently of the other hydrogen, C;-C,alkyl or phenyl,
R, is hydrogen or C,-C,alkyl,
R, is hydrogen, unsubstituted or C;-C,alkyl-substituted phenyl; C,-Cysalkyl, C,-C,salkyl

which is interrupted by oxygen, suifur or >N—R14 ; C4-Cophenylalkyl which is unsubsti-

tuted or substituted in the phenyl moiety by 1 to 3 C;-C,alkyl groups; C;-C,sphenylalkyl
N\
which is interrupted by oxygen, sulfur or /N—Rm and which is unsubstituted or substitu-

ted in the phenyl moiety by 1 to 3 C,-C,alkyl groups; or R, and R,;, together with the
linking carbon atoms, form a Cs-C;,cycloalkylene ring which is unsubstituted or substitu-
ted by 1 to 3 C,-C,alkyl groups;

R,, is hydrogen or C,-C,alkyl,

R, is hydrogen, C;-C,salkanoyl, C;-C,salkenoyl, C;-C,salkanoyl which is interrupted by

N
oxygen, sulfur or /N—Rm ; Cp-Cysalkanoyl which is substituted by a di(C,-Cgalkyl)-

phosphonate group; C4-Cgycycloalkylcarbonyl, thenoyl, furoyl, benzoyl or C;-C,jalkyl-
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"substituted benzoyl; 11 -CSH2s CH R26 O H3C\C CH3 HBC CCH3 CH3 0 CH3
CH2'S- CH2 OH, - C-CH2 COH, - | - Res CH3 Res 2 OO0 O -CR27-C-R28 or
+~ G R29-R30 R24 and R25 are each independently of the other hydrogen or

Cl- Cl8al kyl, R26 is hydrogen or Cl-CB8al kyl, R27 is a direct bond,

Cl- Cl8al kyl ene, C2-Cl8al kyl ene which ig_interrupted by oxygen, sul- fur or
N--R14 ; C2-Cl8al kenyl ene, C2-C20al kyl 1 dene, C7-C20phenyl al kyl i dene, C5-C8-
cycl oal kyl ene, C7-C8bi cycl oal kyl ene, unsubstituted or

Cl- C4al kyl -substituted phenylene, Lor4lL, ~R24 R28 is hydroxy, 1-0 A Mr
+ , Cl-Cl8al koxy or -N2s OR29 is oxygepg, -NH or N- C- NH R30 R30 IS
Cl- C18al kyl or phenyl, R31 is hydrolsh or Ei Cl8al kyl, Mis a netal cation
of valency r, X is a direct bond, oxygep~sulfur or -NR31-, nis 1 or 2, p

O, 1 or 2, gisl1,2,3,4,50¢Y6, r is or 8% and TH' S SHEET HAS SEEN REP
LACED  substituted benzoyl; '

—C —CgHy, OH
R26
CH
~
“CH, 9 CH,
B ——C —CH,— S —CHy, OH - —C—-CHz—?— OH '
CH
R26 3 R26
— -2
o) o) O

" " 1]
—C—Ry—C—Ry o —C-Ry—Ryy°

R,4 and R, are each independently of the other hydrogen or C;-C;galkyl,
R, is hydrogen or C;-Cgalkyl,
R, is a direct bond, C,-C,galkylene, C,-C,galkylene which is interrupted by oxygen, sul-

AN
fur or /N—RM ’ C2-C18alkenylene, C2'Czoalky1idene, C7-C20phenylalky1idene, C5°C8'
cycloalkylene, C,-Cgbicycloalkylene, unsubstituted or C,-C,alkyl-substituted phenylene,

R
24

Rog is hydroxy, [—O° 1; Mf* ] , C1-C,galkoxy or _N\R ,
25

o)
R, is oxygen, -NH- or >N -C-NH- Rsp »

Ryg is C;-C,galkyl or phenyl,

Rj,; is hydrogen or C,-C, galkyl,

M is a metal cation of valency r,

X is a direct bond, oxygen, sulfur or -NRj,-,
nislor?2,

p0,lor2,

qis1,2,3,4,50r6,

ris1,2or3, and
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'-6- s is 0, 1 or 2. Naphthyl, phenanthryl, anthryl,
5, 6,7, 8-t etrahydro- 2- naphthyl 5,6,7,8-tetrahydro- 1 -naph- thyl, thienyl,
benzo[b]thlenyl napht ho[ 2, 3- b]thienyl, t hi at hrenyl, di benzofuryl,

chr onenyl , xanthenyl, phenoxat hiinyl, pyrrolyl, imdazolyl, pyrazolyl,
pyrazinyl, pyrimdinyl, pyrida- zinyl, indolizinyl, isoindolyl, indolyl,
I ndazol yl, purinyl, quinolizinyl, isoq8lifnolyl, quino- |yl, phthalazinyl,

napht hyri di nyl, qui noxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carba-
zolyl, (3-carbolinyl, phenanthridinyl, acridinyl, perimdinyl,
phenant hrol i nyl, phenazinyl, isothiazolyl, phenothiazinyl, isoxazolyl,
furazanyb is bilpitényl , terphenyl, fluorenyl or phen- oxazinyl, each
unsubstituted or substituted by Cl-C4al kyl, Cil-C4al koxy, Cl-C4al kylthio,
hydr oxy, haloge am no, Cl1- CAaIk | am no, phenyl am no or

di ( C1- caNapbihyl ghepanthyyl, anthgy).oy, @Z\ Brigtrafydao- 2 Phthxlll5627a$réq§[ﬁbmrp 1-naph-

i phfﬂyl &yl nbied lnB@’(zb[b]ﬂue% ﬂ‘ﬁblfthb[ﬂ@ﬂ]ftrmﬁhyl tﬂratk[f@r‘i)?)’dlﬁéﬁbfdiw chromenylt i

-ne OXY-¢2: NN OX I e am naQ apn-

1, 2-di rre%?fépqn ta"ﬁﬁ?’mff mﬁi’“& @aﬁ %’ rPéb%PHylefafﬂé’l H%ldmyp Porida
t1 h% I d? nainlt, Iil;dohzihy?-lshmdmydt imgbly§ -imdapblyh plurinl, Ql'lld()lﬁﬁlﬁﬁ}’lkﬁ@lﬁlﬂ?hhhﬂlﬁ{ i

I e
2- hydroxI et w ﬁ%&nmﬁg%‘flﬁyﬁ? a%%gﬂw%'?m rholm\,/' gﬁe{‘ﬁf‘ I aan%/hryl
2- ant hr yE9 ybﬁaﬁﬂbﬂlwl pherpathrishimglt aeridinyl, peamybnzloplwpmmwl pherseib| b] -
t2 h;( 22%/ Léhsﬁuﬁlaia Zﬁﬁe%mhazuf&l Escﬁda@@l E efrifanll, bfb‘h@ﬁ}lhﬂél-phéréﬂgilg(%}é 19r Yhen-
2, 7-phen8§a§l“l¥|§1 rTF é‘ 5%’“? |cy|sub t“[?)‘ﬁwg §‘qu %‘E%Scmﬁ 1}5Px38 5/‘5433\‘)%}“0
g- i tm'hd?z bydroxy, 4ralo|’gedammhyj C- Gaalktylaiaiml, phenyRarind Wdl(@rkaylﬁﬁiiﬁd) Will
e

T et iyt SR O onu) 2 enn, PhEAC Alnhg- 4 SR AE CnlGmyinaphiny, 2-
5, 6-di nemghylrmppghyizh mythoxzdrmblh 2ﬁy¢thow-h=@apiyhy131 duacihvildmluyd 2-naph-
2- et hy| tHyi '1821Uﬂ{4&hylt4 n&pm}lh)’b d?métﬂsiloé )&hpha;l;{lrflaé Wﬁmecﬁﬁeﬁﬁ 1, 1,3-di-

1, 5-dinme I ndazol r_Eurl nyl ,

2" et hox EMSHECHPRIL AR - 50agi b IRy P B i imethyl-2-

g i soqu: naphthyl, V—hyﬁmrﬂnmiphthyl |2smimml-nhphtBylﬂBﬂWrcﬁryl—Eﬁapmmylnpré
ui no i

2- ?ret hoxég‘%h%m no rlﬂg.{'y\f %r?th.ﬁilj ?Aam eg%@ﬁﬁ%gﬁag%ﬁ o[y]ttueny L, 2-benzo[b]-

1- et hox jhignybit-Hibenzdfunyl, 4 }dkbem()rfwhdxmetﬁybﬁﬂtmnazfum|2-xantheny1 8-

1,8- naphhm}q@l )E‘an%xe\’lgl 32xaﬂerHgX§|phEﬁ’dxathﬁ gluﬁﬁoﬁf@hb)@fﬂqnyl 2- pynéol¥ll

2, 3-di met hyl'- gU|no al i nyl ul noxa Ui nazol i nyl ,

7 qui nas BYVRIYIe, SuciRHetRyFal, 2oTHORTa il BHHszOR) 3 IBLErIH RiGERYI-A-mi

6- ci nnol umadlyl iemqulrmmﬂolyl &-eﬂayhmmzzcﬂyln quyramzs 1, 12mem9r-sqiymzbly1 6-pteri -

O R, SRS e S, ZA5BRIRRD Ve

(3-car boisomd@lyyl 2-mkthytlhigoindAyk drrbethyl2-Bdply], Itmettyh@lingolyl, 1,5-dimethyl-
2-indolyl, 1-methyl-3-indazolyl, 2,7-dimethyl-8-purinyl, 2-methoxy-7-methyl-8-purinyl,
2-quinolizinyl, 3-isoquinolyl, 6-isoquinolyl, 7-isdquinolyl, isoquinolyl, 3-methoxy-6-iso-
quinolyl, 2-quinolyl, 6-quinolyl, 7-quinolyl, 2-methoxy-3-quinolyl, 2-methoxy-6-quinolyl,
6-phthalazinyl, 7-phthalazinyl, 1-methoxy-6-phthalazinyl, 1,4-dimethoxy-6-phthalazinyl,
1,8-naphthyridin-2-yl, 2-quinoxalinyl, 6-quinoxalinyl, 2,3-dimethyl-6-quinoxalinyl, 2,3-
dimethoxy-6-quinoxalinyl, 2-quinazolinyl, 7-quinazolinyl, 2-dimethylamino-6-quinazoli-
nyl, 3-cinnolinyl, 6-cinnolinyl, 7-cinnolinyl, 3-methoxy-7-cinnolinyl, 2-pteridinyl, 6-pteri-
dinyl, 7-pteridinyl, 6,7-dimethoxy-2-pteridinyl, 2-carbazolyl, 3-carbazolyl, 9-methyl-2-
carbazolyl, 9-methyl-3-carbazolyl, B-carbolin-3-yl, 1-methyl-B-carbolin-3-yl, 1-methyl-B-
carbolin-6-yl, 3-phenanthridinyl, 2-acridinyl, 3-acridinyl, 2-perimidinyl, 1-methyl-5-peri-
midinyl, 5-phenanthrolinyl, 6-phenanthrolinyl, 1-phenazinyl, 2-phenazinyl, 3-isothiazolyl,
4-isothiazolyl, 5-isothiazolyl, 2-phenothiazinyl, 3-phenothiazinyl, 10-methyl-3-phenothia-
zinyl, 3-isoxaiolyl, 4-isoxazolyl, 5-isoxazolyl, 4-methyl-3-furazanyl, 2-phenoxazinyl or
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carbolin-6-yl, 3-phenanthridinyl, 2-acridinyl, 3-acridinyl, 2-perimndinyl,
1- met hyl - 5-peri - midinyl, 5-phenanthrolinyl, 6-phenanthrolinyl,
1-phenazinyl, 2- phena2|nyl 3-isothiazolyl, 4-isothiazolyl,

5- |soth|azolyl 2- phenothlazinyl, 3- phenot hi azi nyl, 10- et hyl - 3- phenot hi a-
zinyl, 3- |soxazolyl 4-isoxazolyl, 5- |§oxazolyl, 4- et hyl - 3-furazanyl ,
2-phenoxaziny| or THIS SHEET HAS SEEN REPLACED - 7-

10- et hyl - 2- phenoxazi nyl . Particularly preferred above substituents are
napht hyl , phenanthryl, anthryl, 5,6,7,8-tetra- hydro-2-naphthyl,

5,6,7, 8- tetrah dr o- I-naphthyl thlenyl benzo[ b] t hi enyl , napht ho[ 2, 3-b] -
thlenyl 1D1peip r%ﬁ?@““ﬂ@ﬁ@nzofuryl chronenyl, xant henyl , phenoxat hii nyl,
pyrronI i soin= dolyl, indolyl, phenothiazinyl bi phenyl, terphenyl,

fl t b
A O e Ot EE e e )
di (C1- maym@ asphilayl, 3.9, & tetdabyydro+lagiphtiyl, thlznyialpﬁmhwr,hlenyl naphtho[2,3-b]-
1- phenyl h
- ﬁefﬂﬁx?fmfﬁafgﬁﬁl %fe"*ﬁ*g:i*mﬁgﬁ&mﬁ e iﬁnﬁ"?i‘é“%’f%rlhsma oty
1, 2-di nme -184G1 b RORPaZINY, Bip pge asgayl on phengiazinyl, each unsub-
met hyl - 7sagpdtdieubstibudd ey mxitmwma@m& cﬁcéauéy ﬁﬁé hryh
1, 5- di met hy] t Sy PR ing
3 byt eGSR Ao, Sy o RS 3 agR oot aeﬁiq‘%%%m ”?El iyl
g gnt hr %/metl@'-lﬂaf[ﬂ‘lﬂfﬂJZ nﬁtﬂ}emaphf fhiyl, tlhmethyky-2 Saplanz Q{rﬁ)dthdm)en-yihphth)%l (lj dE)-

enzo n enzo i benzo-
furyl , Z%Ea tl%g 2 ﬁ%ﬂr@ﬁhgﬁ #&%{WI %é‘% lﬂhﬁfspéa({rlr P{l P narr%hlylrltgfg”
3-pyrrol Wethbﬂjpﬂl@rhdtym la3- dzmr:rwl 6-Baniﬁ@dot fridimethyk 6 “aphthyl 1,5-dimethyl-2-
10- met hy lnaﬂftﬁﬂe[‘%td]h@ﬁiyﬂﬁlnapm&Pq d?di@si hiﬁhﬁ%ls’z M&rbqurﬁégﬂﬂhgf‘tllﬂd

chl oro, brono” or i odo. oro is ﬁrefer ed 5 carbon

at oms i n&YHORY#- ‘i‘asPhé{‘yBﬂaH'éﬂr?éﬂmﬁr AnthEhctrartheyhd- e&hryl,t%?b‘rr@aw‘}mnr/hér udi ng
formyl, aeﬁdﬂb],tm@ﬂiﬁm-bar)’do{b]hﬂér@mWhlbemlﬁir?nﬂ)ﬂ' dibExeofui9l hrmétﬂylt‘ﬁ-ﬂméhzo-

oct anoyl na 0 ecan

t et radecz%g% @ﬁqnghgcrgﬁtﬁ ﬁ-’xaﬁg 3{?5%‘5@)‘1“)’?% gécgrﬁ’éf?'f’g'?%%‘@g’%oyl

ei cosanoyinybr3- rzlmoﬂnmwl IOB»HIIQ&WW’rPhOﬂOtBIaZl@)yl 18, nost preferably 2 to 12,
e.g. 2to 6, carbon atons, is preferred. Acetyl is particularly preferred.

C2- C2SAl kano subst | tut ed by a. di(C 1-Co6al kyl )phos%honate group will
typi cal | ﬁa en(s ewiently kg-eidgropseme@niodo. Chioro is preferred.
(CH3CH2CH2CH20) 2POCHZCO (CH3CH20) 2PCCH2CH2CO-, ( CH3O) 2POCH2CH2CO- ,

Alkanoy! of up to 25 carbon atoms inclusive is a branched or unbranched radical, typically
including formyl, acetyl, propionyl, butanoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl,
nonanoyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoyl,
hexadecanoyl, heptadecanoyl, octadecanoyl, eicosanoyl or docosanoyl. Alkanoyl of 2 to
18, most preferably 2 to 12, e.g. 2 to 6, carbon atoms, is preferred. Acetyl is particularly
preferred.

C,-C,sAlkanoyl substituted by a di(C,-Cgalkyl)phosphonate group will typically be
(CH,;CH,0),POCH,CO-, (CH;0),POCH,CO-, (CH,CH,CH,CH,0),POCH,CO-,
(CH;CH,0),POCH,CH,CO-, (CH;0),POCH,CH,CO-,
(CH;CH,CH,CH,0),POCH,CH,CO-, (CH;CH,0),PO(CH,),CO-,
(CH3CH,0),PO(CH,)gCO- or (CH;CH,0),PO(CH,),CO-.

Alkanoyloxy of up to 25 carbon atoms is an unbranched or branched radical and is typical-
ly formyloxy, acetoxy, propionyloxy, butanoyloxy, pentanoyloxy, hexanoyloxy, heptano-
yloxy, octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy, dodecanoyloxy, trideca-
noyloxy, tetradecanoyloxy, pentadecanoyloxy, hexadecanoyloxy, heptadecanoyloxy, octa-
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(CH3CH2CH2CH20) 2POCH2CH2CO-,  ( CH3CH20) 2PQ( CH2) 4CO-,  ( CH3CH20) 2PQ( CH2) 8CO-
or (CH3CH20) 2PQ( CH2) 17CO-. Alkanoyloxy of up to 25 carbon atons is an
unbranched or branched radical and is typical- |y fornyl oxy, acetoxy,
propi onyl oxy, butanoyl oxy, pentanoyl oxy, hexanoyl oxy, heptano- yl oxy,
oct anoyl oxy, nonanoyl oxy, decanoyl oxy, gundecanoyl oxy, dodecanoyl oxy,
trideca- noyl oxy, tetradecanoyl oxy, pentadecanoyl oxy, hexadecanoyl oxy,
hept adecanoyl oxy, octa 1 TH S SHEET H, ~S seEEN REPLACED - 8- decanoyl oxy,
eicosanoyloxy or docosanoyloxy Alkanoyloxy of 2 to 18, preferably 2 to
12, e.g car ns |s eferr Acetox artic ly.
preferr e‘&ecaﬁ\?wg%ﬂco&no}ﬁ?‘(y ozgog%f 99’;{0’8’1- oxloxy 8?'5 gd’“‘og raﬁhﬁi ‘é’%c hed
radi cal , 12,\e8. @abl6y carheh aimsgs prefapdnAydtoxis ipattientayly préfetved. enoy| ,

i sobut enoyl, n-2, 4-pent adi enoyl, 3-nethyl -2-butenoyl, n-2-octenoyl,

n- 2- dodecenoyl |sododecenoyl oleo |, n-2- octadecenoyl or n-4- octadece-

noyl . Al R-Bwayy o3 19 5sartmn aipras t,sraahsnryched ppunbpanchegradgcal, dymcallygselugingf er abl y
3 to 4, @314 12%@@13091834%@ lrﬁsbu% gnaliend t?ﬁfeﬂ@‘l-@%tﬁéﬁ%’gen
| S
noxl,

|
Al kenoy| B2Pino 2 96 dkesysatdeeenos ARSI e ne v te orr e

t ypi cal | yoylna&lkenoyliof@ tpri@ppmefeydtdx $ to 22 leug. Sno Y| mest, préfefablyeh yd, @4sbon

i sobut engyl %y reﬁir?ef" pent adi enoyl - oxy, 3-nethyl -2-but enoyl oxy,

n- 2- oct enoyl o 9 -2- dodecenoyl oxy, isododecenoyl oxy, ol eoyl oxy,

n- 2- oct adecenoyl oxy or n-4-octadecenoyl oxy. Al kenoyloxy of 3 to 18, prefe-

rably 3 to 12, typi caIIy 3.to 6, nost preferahly 3 to 4, carbon atons is
pief err effs SWR%‘ﬁB’&‘P'SQPYPﬁY&fr“FBBE ar by ¥oxygdhtyPicalY ur or  N--RI 4 Wil

interrup aF CHBOCRC bically be CI-lE%-O-CI-QCO,
typi cal '%515{; %ﬁ%—fﬂ—l&% Eiz %8%—%% CHCOO- C3- C25- Al kanoyl

CH3- S- CH2CO-, CH3- NH- CH2CO-, CHS3- N( CH3) - CH2CO-, CH3- O CH2CH2- O CH2CO-

02 (3 HHRE T EIBeR cuo bR TR R Mo, ompty el

SULTur ofingIpromaylaKy 2-byianeupsyy SHienoHEXE IGO0y OXEH B2 - IEHIEGEDoy)-
CH3- NH g@:llg)c@?n; we%%xg#@%noyl% Q- GbldeE Koy %886decenoyloxy,

oB- (G n-2- octaﬁecenoyloxy or n-4-octadecenoyloxy. Alkenoyloxy of 3 to 18, prefe-
rably 3 to 12, typically 3 to 6, most preferably 3 to 4, carbon atoms is preferred.

\
C;-C,sAlkenoyloxy interrupted by oxygen, sulfur or /N—Ru will typically be
CH;0CH,CH,CH=CHCOO- or CH;0CH,CH,0CH=CHCOO-.

: N\
C;-Cys-Alkanoyl interrupted by oxygen, sulfur or /N—Rm will typically be
CH;-0O-CH,CO-, CH;-S-CH,CO-, CH,;-NH-CH,CO-, CH3-N(CH3)-CH,CO-,
CHj3-0-CH,CH,-0-CH,CO-, CH;3-(0-CH,CH,-),0-CH,CO-,
CH;-(0-CH,CH,-);0-CH,CO- or CH;3-(0-CH,CH,-)40-CH,CO-.

N\
C;-C,5-Alkanoyloxy interrupoted by oxygen, sulfur or /N—Rm will typically be
CH,-0-CH,COO-, CH;-S-CH,COO-, CH;-NH-CH,COO-, CH3-N(CH3)-CH,COO-,
CH;-0-CH,CH,-0-CH,COO-, CH;3-(0-CH,CH,-),0-CH,COO-,
CHj3-(0-CH,CHy-);0-CH,COO- or CH,-(0-CH,CH,-)40-CH,COO-.

C¢-CoCycloalkylcarbonyl is typically cyclopentylcarbonyl, cyclohexylcarbonyl, cyclohep-
tylcarbonyl or cyclooctylcarbonyl. Cyclohexylcarbonyl is preferred.
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CH3- (O CH2CH2-) 30- CH2COO- or CH3- (O CH2CH2-) 40- CH2COO- .

C6- C9Cycl oal kyl carbonyl is typically cycl opentyl carbonyl,

cycl ohexyl carbonyl, cycl ohep- tylcarbonyl or cyclooctyl carbonyl.

Cycl ohexyl carbonyl is preferred. TH S SHEET HAS BEEN REPLACED - 9-

C6- C9Cycl oal kyl car bonyl oxy is typicalLﬁ_cyclopentylcarbonyloxy,

cycl ohexyl car bonyl - oxy, cycl oheptyl carbonyl oxy or cycl ooctyl carbonyl oxy.
Cycl ohexyl carbonyl oxy is pre- ferred. Cl-Cl2Al kyl-substituted benzoyl which
preferably carries 1 to 3, nost preferably 1 or 2, alkyl groups, is
typically o-, m or p-nethyl benzoyl, 2,3-dinethyl benzoyl, 2,4-dinethyl-
benzoyl, 2,5-di nmethyl benzoyl, 2,6-dinethyl benzoyl, 3, 4-di nethyl benzoyl,

g, 5- ﬁi {TECbﬁgCybbaﬂ@ldart%oaym?Eyiypﬁ:gﬂy bydliJ@;mz)cmyaI:ES bqrﬁidxﬁvr éydlk!»ﬂet X&it@@xgbé?}’l:-b |
-et , -trine - .benzo - di -4-tert-hu enzoy
or *3. 5. aSRE SpropddieRbyRY Seir R Ram S Ev B cafionelordsbaty o
pr ef er abfeyregdl- C4al kyl . Cl- C12Al kyl - substituted benzoyl oxy which preferably
carries 1 to 3, nost preferably 1 or 2, alkyl groups, is typically.o-, m

or p-nethyl benzoyl oxy, 2, 3-di nethyl benzoyl oxy, 2, 4- dinethyl benzoyl oxy,

2, 5-Io di neﬁsﬁlbéwxﬂﬂ‘b%wedzt)wamﬁlpﬁ@ PEesTaRly carxigs 130 2. mpstprefotabbnl ozdy| oxy,

g, 5; ﬂi lrrEamtyl beuggyd szypzcaugltf)q?ﬁrr%flﬁr-iﬁg@@tbﬁhflﬁmmhmmwﬂedz@ﬂ, 2kuginieagnzoyl oxy,
-e nzo . 2, -tri [ nzoyl oxy, . .

2. 6 o oDy b L sy B r g By oehathd A-immethvlpenapyb v digmeshy:

Pr ef er r eblenzolgh 2t metbpt-6-ethydbe@zo ISbkdtisbytylbe efogt, 2 thylRinz0h Ridy-triméthigly | I Iof up

to 25 ca TB; ol _Ar.an nched ' ' l.cal |y

ot hyl Dy 2 QAR oy % AR ABLEAY. tonta SERLTE Y )

2- et hyl bU{eyé,are Ehﬁgﬁkkyl,,mqssaﬁﬁ @R}Vﬁ@#ﬁwhyrpentw , 1, 3-di net hyl butyl ,

n- hexyl, 1-methyl hexyl, n-heptyl, isoheptyl, 1,1, 3, 3-tetranethyl butyl,

11t r CritegaEagiuted BEbyiont wipree bt IS Lt masterpferabiidaty

1- met hy| aleylydroupsilisdgpighlly d-, in-3r B;ibethylbencanioxhyl, Bditwéthybenzbgtoxly, 2,|4-

docosy! . mesRAPLERTRy. 2 SRREEG s AR G EN RIS 4 By

part i cul &YXy e dimeslylpenzeyiony o-mrihyl-§-etyleenaproky, 4alerervfylberizogloxy, 25

car bon abQuibénzaylok AT 8drifkthyhasabed 2{6aa1h_ﬁaiy,1-4twﬂibﬁ ibehzbyeky'dt N9

B ot hyl - Ibe YOSy (e 3 “Bﬁﬁﬁeaﬁ@?c@-@ﬁﬁﬁﬁﬁﬂé Cr G,

n- 2- oct adecenyl or n-4-octadecenyl. Al kenyl
Alkyl of up to 25 carbon atoms is a branched or unbranched radical and is typically
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl,
n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl,

- isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl,
1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl,
dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, hepta-
decyl, octadecyl, eicosyl or docosyl. A preferred meaning of R, and R, is typically
C,-C,galkyl. A particularly preferred meaning of R, is C,;-C,alkyl.

Alkenyl of 3 to 25 carbon atoms is a branched or unbranched radical, typically including
propenyl, 2-butenyl, 3-butenyl, isobutenyl, n-2,4-pentadienyl, 3-methyl-2-butenyl, n-2-
octenyl, n-2-dodecenyl, isododecenyl, oleyl, n-2-octadeceny! or n-4-octadecenyl. Alkenyl
of 3 to 18, preferably 3 to 12, typically 3 to 6, most preferably 3 to 4, carbon atoms is pre-
ferred.

Alkenyloxy of 3 to 25 carbon atoms is a branched or unbranched radical, typically inclu-
ding propenyloxy, 2-butenyloxy, 3-butenyloxy, isobutenyloxy, n-2,4-pentadienyloxy, 3-
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"of 3 to 18, preferably 3 to 12, typically 3 to 6, nost preferably 3 to 4,
carbon atons is pre- ferred. Al kenyloxy of 3 to 25 carbon atons is a
branched or unbranched radical, typically inclu- ding propenyl oxy,
2- but enyl oxy, 3-butenyl oxy, isobutenyloxy, n- 2, 4- pent adi enyl oxy, 3- TH'S
SHEET HAS BEEN REPLACED - 10 net hyl &utenyloxy, n- 2- oct enyl oxy,
n- 2- dodecenyl oxy, i sododecenyl oxy, oleb oXy, n-2-octadecenyl oxy or
n- 4- oct adecenyl oxy. Al kenyloxy of 3 to 18, preferably 3 to 12, typically 3
to 6, nost preferably 3 to 4, carbon atonms is preferred. A kynyl of 3 to 25
car bon atons IS, a branched or ﬁnbranched radi cal , %%ﬁlcally I ncl udi ng

y

pr opyny| Methy&obuieryloxny, na2-peleqsiony. ng-grfegermloxyy ispdedersinioxys pleyloxydodecynyl .

él Ky- 4nyln -DbctdddcenylBxy Othﬁﬁ&fc}fﬂdh%n@ldx? %B:cnjtmpy 6€d toy183 pfdzf%rﬁblyrﬂl;l@tﬂpr eferably
to I <y to carbon atons is a

br anchedF}g’ CtZﬁllgbr aﬁ a?grgaerfb f@ (?y‘pl @gmgglpﬁ‘%{f%g propynyl oxy (

-OCH2- G- CH ), 2-butynyl oxy, 3-butynyl oxy n- 2- oct ynyl oxy, or

n- 2- dode f I t ly 3 to

6, st LRy %“’““%f%‘p*“m‘éa?5’8“%&”@?#&“??&% i 9&@&%@

i nt er r upPEWYBY! (ox%%’n Ff Or Zdptyryl. Rabatygyl.in- f PEiyaY) aryp- %60@9‘13“)@

CH3- S- CHayl of GH3- 1|‘8Hp@f8'ably@|13 -1 GpRAH B 6, bl p @f@k@l @, 64#Bon atoms is

CH3- (OCHZ(PHZ%ZO CH2-, CH3- (O CH2CHz- )30 CHZ - (O CH2CH2- ) 40- CH2- .

Cr- CQPhe may typ| cally be benzyl, a-net hyI benzyl,
a, a- di net hyl benzyl or 2- phenyl ethyl. Benzyl and a, a-di net hyl benzyl are

Pheny! | moiefey ‘?@G‘MQ%@‘T %ﬂ*ﬂ% 'b?a#ﬁﬁd‘QPﬁdb?#*cﬁé’d Rl Bty afdy " 1"
a- met hy| BEMAPPYnyleRydi m¥EE-6ERE )Zzhutxny Létbnwny ozym@mm&ozyl Qr

3- et hyl hengyd 1 Imk £ d I zyl or
o o) S s R e

4-tert-but en
i nterrupf 3&@3 é té(??atg%‘Ff @Feﬂi- R14 and is unsubstitu- ted or

substituted in the phenyl noiety by 1 to 3 Cl-C4al kyl groups is a branched
or un- branched radi cal such as phenoxynethyl, 2-nethyl phenoxynethyl,

3- et hyl @a@n@A;kyl raedmyited dy meden) ubfenoxy ytl vilygicallyrbe G, &khxy net hyl ,
2, 3-di et henoxy- neth henyl t hi onet h N- net hyl - N- phenyl - et hyl ,
N ot hy - iy NE-§ e Gy Nty )- Oy, S0 CHiEH, 0 Cl)

CH;- (O-CH2CH2-)20 CH,-, CH;3-(0-CH,CH,-);0- CH2- or CH;-(0-CH,CH,-),0-CH,-.

C;-CgPhenylalkyl may typically be benzyl, a-methylbenzyl, o, o-dimethylbenzyl or 2-
phenylethyl. Benzyl and o, x-dimethylbenzyl are preferred.

C4-Cy-Phenylalkyl which is unsubstituted or substituted in the phenyl moiety by 1 to 3
C,-C,alkyl groups will typically be benzyl, o-methylbenzyl, o, a-dimethylbenzyl, 2-
phenylethyl, 2-methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 2,4-dimethylbenzyl, 2,6-
dimethylbenzyl or 4-tert-butylbenzyl. Benzyl is preferred.

C;-C,sPhenylalkyl which is interrupted by oxygen, sulfur or >N—R14 and is unsubstitu-

ted or substituted in the phenyl moiety by 1 to 3 C;-C,alkyl groups is a branched or uh-
branched radical such as phenoxymethyl, 2-methylphenoxymethyl, 3-methylphenoxy-
methyl, 4-methylphenoxymethyl, 2,4-dimethylphenoxymethyl, 2,3-dimethylphenoxy-
methyl, phenylthiomethyl, N-methyl-N-phenyl-methyl, N-ethyl-N-phenylmethyl, 4-tert-
butylphenoxymethyl, 4-tert-butylphenoxyethoxymethyl, 2,4-di-tert-butylphenoxymethyl,
| 2,4-di-tert-butylphenoxyethoxymethyl, phenoxyethoxyethoxyethoxymethyl, benzyloxy-
methyl, benzyloxyethoxymethyl, N-benzyl-N-ethylmethyl or N-benzyl-N-isopropyl-
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“butyl phenoxynet hyl, 4-tert-butyl phenoxyet hoxynet hyl,

2,4-di-tert- butylphenoxynethyl 2,4-di-tert- butylphenoxyethoxynethyl,
phenoxyethoxyethoxyethoxynethyl benzyloxy- nmet hyl , benzyl oxyet hoxynet hyl ,
N- benzyl - N- et hyl net hyl or N—benzyl N-isopropyl 81:EN TH S SHEET HAS
REPLACED -11- nethyl. Cr7- CQPhenyIaIkogﬁ Is typically benzyl oxy,

a- net hyl benzyl oxy, a, a-di net hyl benzyl'oxy or 2-phenyl et hoxy. Benzyl oxy is
preferred. C 1-C4Al kyl -substituted phenyl that preferably contains 1 to 3,
preferably 1 or 2, alkyl groups, will typically be o-, m or

p- met hyl phenyl , 2, 3-di net hyl phenyl , -2, 4-di et hyl - phenyl :

2, 5- di memesy henyl 2, 6- dlnethylphenyl, 3, 4- di net hyl phenyl , 3,5-di ne
thylphenyl 2- nethyl 6- et hyl phenyl , 4-tert-butyl phenyl, 2-ethyl phenyl or

2, 6-di et hy C 1-CAAl kyl stitute henoxy WhICh preferably

cont ai ns8 k%’ a#f?é‘ty ‘b?@f%héﬁ? ?‘”ﬁdr O‘Zf‘etgélgf(‘}?lykﬁ‘ﬁ’oﬁﬁs ”rieéh)‘ﬂ?ﬁ;ﬁ‘il}fl@ﬁyy o-, m
or p- metdna- pkhmthquZBanyﬂWihysfe}ﬁélﬁnloxy, 2, 4- di met hyl - phenoxy, _

2, 5-di met hyl phenoxy, 2, 6-di net hyl phenoxy, 3, 4-di met hyl phenoxy, 3, 5-di -

nethylphenoxy, 2- nethyl-6 et hyl phenoxy, 4-tert-butyl phenoxy, 2-ethyl phenoxy
or 2, 6- dvrCetHyl-pehstivigd phanyLithat wrcf@raebay mmms Cral lopefesblyst ot mt@cyl

C5- C8<:ycgre §<Wlll'tyﬁnéa¥1l9'lfé% 'M SV 1&@&%‘ h@p AL ¥y erhy)- .
di et hyl entyl a/cl ohexyl | th %c ohex thyl cyc g exyI tri-
et hyl CyReBHeRyT dimetipiShsayl, £y dims isigfeny 6r43we§w§nheeyl 3ytimetipneny!

Cycl ohewmemétahylph@mw eytchuey1phatlyl, anrahjapﬂé@u bezlo-difthypRédyl.ut ed or
Cl- C4al kyl -substi tuted C5-C8cycl oal I coxy 1s typi cal | y cycl opent oxy,

net hyl.cycl opent oxy, di net hyl cycl opent oxy, cycl ohexoxy, methyl cycl ohexoxy,
di met hyl €, SyAD@hﬁbﬂmiwted phemoxy yhivhqrefambtyxgontaiss Eob’inngdscwcf&mﬂx dor 2,

cycl ohe c are
p?/ef erre r op 3 %q#{ﬂeﬁhp&(yrzn pﬁ%@ﬁﬁgﬁ‘?‘%‘?% 4 ﬂgh&’dg%é% %ﬁ%ﬁ%ﬁ@h

radi cal Ri8O¥Y% Ztgjlﬂﬁf‘&i\‘ﬂ?he%f %Wlm@bﬁﬁwoxm%‘ﬂr@@emﬂ@bmwo&§ din- but oxy,

| sobut oxyethppRERORY, 2imaRERS- @mylphbxﬁix(?xéfwtert-B@t@I[}héﬂoxyOQleﬂis&'pheﬂw&olE—:dl-
t et radec%{naxl){ql hexadecyl oxy or octadecyl oxy. Al koxy of 12, preferably

1to8 6, carbon atons is preferred. C2- CZSAI koxy |nterrupted by
oxygen, sulfur or 14 is typically CH3-O CH2CH2O,

Unsubstituted or C,-C,alkyl-substituted Cs-Cgcycloalkyl is typically cyclopentyl, methyl-
cyclopentyl, dimethylcyclopentyl, cyclohexyl, methylcyclohexyl, dimethylcyclohexyl, tri-
methylcyclohexyl, tert-butylcyclohexyl, cycloheptyl or cyclooctyl. Cyclohexyl and tert-
butylcyclohexyl are preferred.

Unsubstituted or C,-C,alkyl-substituted Cs-Cgcycloalkoxy is typically cyclopentoxy,
methylcyclopentoxy, dimethylcyclopentoxy, cyclohexoxy, methylcyclohexoxy, dimethyl-
cyclohexoxy, trimethylcyclohexoxy, tert-butylcyclohexoxy, cycloheptoxy or cyclooctoxy.
Cyclohexoxy and tert-butylcyclohexoxy are preferred.

Alkoxy of up to 25 carbon atoms is a branched or unbranched radical and is typically
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy,
heptoxy, octoxy, decyloxy, tetradecyloxy, hexadecyloxy or octadecyloxy. Alkoxy of 1 to
12, preferably 1 to 8, e.g. 1 to 6, carbon atoms is preferred.

_ \
C,-C,sAlkoxy interrupted by oxygen, sulfur or /N—Ru is typically CH;-O-CH,CH,0-,

CH;-S-CH,CH,0-, CH;-NH-CH,CH,0-, CH,-N(CH,)-CH,CH,O-,
CH,-0-CH,CH,-0-CH,CH,0-, CH;-(0-CH,CH,-),0-CH,CH,O-,
C H3' (O'CHzCHz'):;O'CHzCHzO‘ or CH3-(O'CH2CH2' )4O-CH2CH20- .

THIS SHEET HAS BEEN‘
REPLACED




CH3- S- CH2CH2O-, CH3- NH- CH2CH2O-, CH3- N( CH3) - CH2CH20O-

CH3- O CH2CH2- O CH2CH2O-, CH3- (O CH2CH2-) 20- CH2CH2O-

CH3- (O CH2CH2-) 30- CH2CH2O- or CH3- (O CH2CH2-) 40-CH2CH2O-. THIS S1 EF 1 H,
Z-3 SEEN REPLACED -12- Al kylthio of up to 25 carbon atons is a branched or
unbranched radical and is typically neihylthio, ethylthio, propylthio,

| sopropyl thio, n-butylthio, isobutylthio, pentylthio, iso- pentylthio,
hexyl t hi o, heptylthio, octylthio, decylthio, tetradecylthio, hexadecylthio
or octadecylthio. Alkylthio of 1 to 12, preferably 1 to 8 e.g. 1 to 6,
carbon atons is preferred. Alkylam no of up to 4 carbon atons is a
branched or unbranched radical and is typically nethylam no, ethylam no,

pr opyl amaAnkyltiis opup py2Redrben atdmb il ¥ bantHed or ufirahdhel 24di0d afd is typically

tert-but | ] 1- A ] l. ' | fi that. th 10i et ,
cach 1 nadisaNiERe. g porS i, RObRBuB o Budhis, il Bhe i ' ©°
t ypi cal | perfyhbiohhexylthivo hepigkthip] ectyithiardeoylthiolitestdagtylthaovihemadecylthio or

met ! - N oBi@EY)AfH. Ak IS By | &épﬁrpgat?%)?p@p@hsf g@t %) 5,%-@h§a]k@§g;)§3>getg§£&y' | s0-

but yl am no, et'hyl i sopropyl am no, am no, el ylamno,
ethyl-tert- butylam no, dethylam no, diisopropylanm no,

| sopr opy |Alkylekiing Gip0,4 dastud e isseitbiched oABAbREnched rddtidaVhvd B EalB

dii sobut%g@{lno. Al (Elarag}ll am no.of. up. to Zﬁ car bOI’ll) atons is .an unbranched or
br anched TSI ERinc, w9 Ao G Rrostving o Roahiion SuBARyPariselgyIamiino o

pr opi onyltextrbukylanpiod.anoyl am no, pent anoyl am no, hexa- noyl am no,

hept anoyl am no, octanoyl am no, nonanoyl am no, decanoyl am no, undecano-
ytam no, dodecanoyl am no, tridecanoyl arni no, tetradecanoyl am no,

pent adec &ityl-amplkylamine rlsa sigaiipg (thatithed worepicirse eachdgdepandeatly of the other,

oct adecanppybanéta or @hEARGRAY ATk BDi QU9 [dim S FRHANN Yty ladid ARy no of
2 to 18, preferaply 2 6, carbon atoris 1s preferred.

to 12, e.g. 2 tO |
C1- C18AI R{AIRH &G 1&"5@&%@%&‘)’6‘?"’%&EPafﬁBhléﬂm}%H}eé*}anljﬂ-Wb‘ﬁ@&}qr et ene,
et hyl ene bupiaminpyéteylésoptapyiariihy, eetng-n-bieylamineg, byl Rsubutyanina @hylyiegne,
hexanet h . he e t hyl ene, net hyl ene, ..
dodecarre%{)h%ﬁ@gbgg@g%ééa@g?wﬁﬁgﬁ%ﬁ @gﬁ'%gﬁ@ﬁaénm?’SISWQQ)QPP%‘&,YI'and
Cl- C8al kymér di-9-hwylaméng efrdipopplpminced. A Cl- C4al kyl - substi t ut ed
C5- Cl2cycl oal kyl ene ring which preferably contains 1 to 3, pre- ferably 1
o 2 D anGRe Pt BF 8 &5 BbY bl O B untrarendd B i 3hdnba i SAERTRY! N

cally formylamino, acetylamino, propionylamino, butanoylamino, pentanoylamino, hexa-

noylamino, heptanoylamino, octanoylamino, nonanoylamino, decanoylamino, undecano-
ylamino, dodecanoylamino, tridecanoylamino, tetradecanoylamino, pentadecanoylamino,
hexadecanoylamino, heptadecanoylamino, octadecanoylamino, eicosanoylamino oder
docosanoylamino. Alkanoylamino of 2 to 18, preferably 2 to 12, e.g. 2 to 6, carbon atoms
is preferred. '

C,-C,gAlkylene is a branched or unbranched radical, typically methylene, ethylene, pro-
pylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, heptamethylene,
octamethylene, decamethylene, dodecamethylene or octadecamethylene. C;-C;,Alkylene
is preferred, and C,-Cgalkylene is particularly preferred.

A C;-C,alkyl-substituted Cs5-C,,cycloalkylene ring which preferably contains 1 to 3, pre-
ferably 1 or 2 branched or unbranched alkyl groups will typically be cyclopentylene,
methylcyclopentylene, dimethylcyclopentylene, cyclohexylene, methylcyclohexylene, di-
methylcyclohexylene, trimethylcyclohexylene, tert-butylcyclohexylene, cycloheptylene,
cyclooctylene or cyclodecylene. Cyclohexylene and tert-butylcyclohexylene.
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met hyl cycl opentyl ene, di net hyl cycl opentyl ene, cycl ohexyl ene,

met hyl cycl ohexyl ene, di- methyl cycl ohexyl ene, trimethyl cycl ohexyl ene,

tert-butyl cycl ohexyl ene, cycloheptylene, cyclooctylene or cyclodecylene.
Cycl ohexyl ene and tert- butyl cycl ohexyl ene. TH S SHEET h. =AS BEEN REPLACED
-13- C2-C18Al kyl ene which is interrupted by oxygen, sulfur or 14 will
typically be -CH2-O CH2-, -CH2-S CH2-,”-CH2- NH CH2-, - CH2- N(CH3) - CH2-,

- CH2- O CH2CH2- O CH2-, - CH- (O CH2CH2-) 20- CH2-, -CH2- (O CH2CH2-) 30- CH2-,

- CH2- (O CH2CH2- ) 40- CH2- or - CH2CH2- S- CHRCH2- . C2- C18Al kenylene is typically
vinyl ene, nethylvinylene, octenylethylene or dodgcenyl- ethylene.

C2- GBAl kenut %Aﬂ(ylénemlﬁf:ﬁishﬂtérru?leh)blyldigg@ gifud oF O mﬂmggy;ﬁézqmemy
typically be ethylidene, propyliden utyl i dene, 7 pentyl i dene

4- et hy| peHy30-QlRe CHyepOH,H,dCRE; NHGIH{J MIH{}eN(GHg)@Idyl i dene,

nonadecyl & et

1- et hyl penﬁﬁl | ger?%% I&-h e@ 23Sy 7e'rredz &%E‘ﬁﬁ@?{a ylcl:léérle of 7

to 20 car® (@r@HBCHH%Q'@'IzcaHQHiﬁ'Ib Hiene 2-phenyl et hyl i - dene or

1- phenyl - 2- hexyl i dene. C7- C9Phenyl al kyl i dene is preferred.

C5- CBCycl kyl ene is a saturated hydrocarbon group having twg fre

val ences éréli!étlkenp'@&%ﬂs YREARY M’é‘y&ﬁi"tm%{-hﬂ"l"é’ lepgfctenylehyiens pr?@ﬁ?%néhe

cycl ohexytigene. Cy-dsalienyiehe ivepreferredycl ooct yl ene. Cycl ohexyl ene is

preferred. C7-CBBicycloa kyl ene may be bicycl oheptyl ene or bicycl ooctyl ene.

Unsubstituted or Cl-C4al kyl -substituted phenyl ene or naphthylene is

typi cal | yAlRkylidene of 2-t9 20 tarbop htomgs| reajetypitaldy be dthglideng, propylide®; butglidene, 2, 6- or
naph ed

CS OBCyc}pE #Ea%edérﬁetﬁ*lﬁgm%ﬁme elfr?1 g ?/l 6@%g€n§&%%@howggug%g% erably

Cor 2, Brassssdddennr H@@YE‘FWIMéreé*tbﬂgeﬂql@@%f&zc%wlé#éméb@ﬁt i1 dene,

net hyl cygémgent yl i dene, di net hyl cycl opentyl i dene, cycl ohexyli dene,

met hyl cycl ohexyli- dene, dinmethylcycl ohexylidene, trinethylcycl ohexylidene,

tert-butyl cycl ohexylidene, cycloheptylidene or cyclooctylidene.

Cycl ohexPhenidaliryidehetod (7tte R0tcytboy atonisemyy typeally ae benzytidéne; 2 elienylethphio- , di -

or 1 i valg of BhfbnyiBthRT1ibchePESCSPR BB RlpkerdiELE CALION. an alkaline
C5-CgCycloalkylene is a saturated hydrocarbon group having two free valences and at
least one ring unit and is typically cyclopentylene, cyclohexylene, cycloheptylene or
cyclooctylene. Cyclohexylene is preferred.

C,-CgBicycloalkylene may be bicycloheptylene or bicyclooctylene.

Unsubstituted or C,-C,alkyl-substituted phenylene or naphthylene is typically 1,2-, 1,3-,
1,4-phenylene, 1,2-, 1,3-, 1,4-, 1,6-, 1,7-, 2,6- or 2,7-naphthylene. 1,4-phenylene is pre-
ferred.

A C,-C,alkyl-substituted C5-Cgcycloalkylidene ring that preferably contains 1 to 3, most
preferably 1 or 2, branched or unbranched alkyl groups, is typically cyclopentylidene,
methylcyclopentylidene, dimethylcyclopentylidene, cyclohexylidene, methylcyclohexyli-
dene, dimethylcyclohexylidene, trimethylcyclohexylidene, tert-butylcyclohexylidene,
cycloheptylidene or cyclooctylidene. Cyclohexylidene and tert-butylcyclohexylidene are
preferred.

A mono-, di- or trivalent metal cation is preferably an alkali metal cation, an alkaline earth
metal cation or an aluminium cation, typically Na*, K*, Mg**, Ca** or Al***.




metal cation or an alumniumcation, typically Na', K+, M", Ca++ or Al +++
TH ;: Jl~t=~{ ~~1j JL 1Y i ALE R _PLACED -14- Interesting conpounds of
formula | are those wherein, when nis 1, Rl is phenyl which is
unsubstituted or substituted in para-position by Cl-Cl8al kylthio or

di (Cl- C4-al kyl ) am no; nono- to penta-sypstituted al kyl phenyl containing
toget her a maxi - nmum nunber of 18 carbon atons in the 1 to 5 al kyl
substituents; naphthyl, biphenyl, ter- phenyl, phenanthryl, anthryl,
fluorenyl, carbazolyl, thienyl, pyrrolyl, phenothiazinyl or

5,6, 7, 8-tetrahydronapht hyl, each unsubstituted or substituted by :

Cl- C4al kyl, Cl-C4al koxy, C 1-C4al kylthio, hydroxy or am no. Preferred
conpounddntefesfing oerhpoundané fdrinatel ask éros¢ wherehrewhdnngs 2, Rl is -R12- X- R13-,

12,220 S5 oy OB Rl TR

i s napht I$(Cs %h alrh%mmp; momm téWﬂta-s@bmwzd)ﬁ-\kb’kplhen)d&Db@ﬂ@lﬁg/uogembummnyI

each unsmﬁﬁhhm # -
CL- Cdal ky gthl htkbet Gl B arbiiRbmb Ul @6 10 5<§k>%§>dshwems (ki) pfteny), rer-

ha
1 1 P e SR inc Sl M5ty oy hiaay, roroR mheosizinatroms |
R7, R8, B%,3BdetRiydeomphihgh ehchdepetmiantd yr substoed @, REfalky AT pagkoxgh| or o,

brom) Cl8al kyl which is interrupted by oxygen or
sul fur; @éwlmﬁ&hg&%ﬁw@gﬁzkoxy which is interrupted by oxygen or
sul fur; Cl1-Cl8al kylthi o, C3-Cl2- al kenyl oxy, C3-Cl2al kynyl oxy,

Cr7- C9phe r
Ci- C4al kgéfg%?%?r?&??gggﬂwuﬂ igﬁg%hggg%g@gf mg@ﬁs 9C5 C8cycl oal koxy;
1

Cl- C4al k len’(Cl C4al kyl ) am no, Cl-Cl2al kanoyl, C3-Cl2al kanoyl
whi ch i s R;ptued Rypire phbyylene,

X is oxygen or -NRj,-, and
R31 is CI-C4alkyl.

Further preferred compounds of formula I are those wherein, when n is 1,

R, is naphthyl, phenanthryl, thienyl, dibenzofuryl, carbazolyl, fluorenyl, each unsubstitu-
ted or substituted by C;-C,alkyl, C,-C,alkoxy, C;-C,alkylthio, hydroxy, halogen, amino,
C,-Caalkylamino or di(C;-C,-alkyl)amino, or is a radical of formula II

R4, Rg, Rg und R, are each independently of one another hydrogen, chloro, bromo,
hydroxy, C;-C,galkyl, C,-C,galkyl which is interrupted by oxygen or sulfur; C;-Cg-
alkoxy, C,-Cgalkoxy which is interrupted by oxygen or sulfur; C,-C,galkylthio, C3-C,,-
alkenyloxy, C;-C;,alkynyloxy, C;-Cophenylalkyl, C,-Cyphenylalkoxy, unsubstituted or
C,-C,alkyl-substituted phenyl; phenoxy, cyclohexyl, Cs-Cgcycloalkoxy; C,-C4alkyl-
amino, di(C,-C4alkyl)amino, C,-C,,alkanoyl, C;-C,,alkanoyl which is interrupted by
oxygen or sulfur; C;-C,alkanoyloxy, C;-C,,alkanoyloxy which is interrupted by oxygen
or sulfur; C;-C,,alkanoylamino, C5-C,;,alkenoyl, C;-C,,alkenoyloxy, cyclohexylcarbonyl,
cyclohexylcarbonyloxy, benzoyl or C,-C,alkyl-substituted benzoyl; benzoyloxy or C,;-C,-
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oxygen or sul fur; C1-Cl2al kanoyl oxy, C3-Cl2al kanoyl oxy which is interrupted
by oxygen or sulfur; Cl-Cl2al kanoyl am no, C3-Cl2al kenoyl,

C3- Cl2al kenoyl oxy, cycl ohexyl carbonyl, cyclohexyl carbonyl oxy, benzoyl or
Cl- C4al kyl - substituted benzoyl; benzoyloxy or Cl-C4 | TH S SHEET HAS JEEN

i REPLACED - 15 R18 0 RROR2Z1 1 n 1 ﬁgkyl substituted benzoyl oxy;
-O0CG--CRl5 0or - O-C-C- O- R23 in RI9 HR2 fornula Il each
pair of substituents R7 and R8 or R8 and R11, together with the linking
car- bon atons, fornms a benzene ring, R11 i s hydrogen, Cil-Cl8al kyl,

Cl- C18al kyl t hi o, C7-C9phenyl al kyl , ubstltuted orRCJ-

al kyl -substituted phenyl; cyclohex@%, Cl- C4al kyl ani n®,

di (Cl- @myksdbk@tmedq)enﬁiyi&ayz —aﬂﬂea@eyc ’3- &Zﬁ@wﬁw%&ﬁ%ﬁ bﬂtnerrupt ed
by oxygen or sul fur; Cl-ClZal kanoyhani no, C3-Cl2al ken

cycl ohexyl carbonyl, benzoyl or Cl- Aal Kyl - substi tuted benzoyl with the
provi so fdratulall ehcﬂapalrofrmbsﬁtums RR&nd Rpor RianddR |, Rbgether wmlnmemkum /| Ra

R15 is hWé}g@(ﬂg gﬁ}mgjd%gll&%ﬁﬁngr -N 2s R18 and R19 are each independently of

t he ot he en or R20 is hydrogen, R21 is hydrogen,
phenyl er@bsétdgyn,, 1@3@%@;@18@1&}/%04 Gr th@nylawb@nmbswwen rCsul -

f Léculky
sﬂlrfur a%ghg\ﬂ%hﬁh%@s/ hﬁﬁg&%ﬁ tu?}é/gellor %@%lﬁélu%l@dl@}ﬂg EEQYC?%YE?; g; 1
Lo 3 CL- elkangg Cyfomenoy LRicRiSTREFUPREBY OXHERA At SPLENF CnGirekRONIAHEO s ar bon
at ons, fQ]‘r(I eﬁdyohgxmhaqeca'rbml Wehzdyl of €;- (Igﬂlajd&dubsumedbenzosfubstl tuted by
1t 3 Cl- h 3 hyd

i+ Craal RARGG B BY R eanfie o 38 S Rt A (S hMEbeeiE S, Dot by

oxygen or sulfur C2- Cl12al kanoyl i%h is substltut ed by a
di ( CL- C6Ra} Isyysphos SiréhaalkoxygC P GH3 11 group; ©6-C9cycl oal kyl car bonyl ,
benzoyl, CgH2s OH 25

R,g and R, are each independently of the other hydrogen or C,-Calkyl,

R, is hydrogen,

R,; is hydrogen, phenyl, C,;-C,galkyl, C,-Cgalkyl which is interrupted by oxygen or sul-
fur, C;-Cgphenylalkyl, C;-Cgphenylalkyl which is interrupted by oxygen or sulfur and
which is unsubstituted or substituted in the phenyl moiety by 1 to 3 C,-C,alkyl groups,
and R,g and Ry, together with the linking carbon atoms, form a cyclohexylene ring which
is unsubstituted or substituted by 1 to 3 C;-C,alkyl groups,

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

R, is hydrogen, C;-C;galkanoyl, C5-C,alkenoyl, C3-C,jalkanoyl which is interrupted by
oxygen or sulfur; C,- Clzalkanoyl which is substituted by a di(C,-Cg-alkyl)phosphonate

C ~
0 CH,
group; C4-Cycycloalkylcarbonyl, benzoyl, C" —CyHye OH
Rae
[~ ]
H.,c_ CHs HiC SFHs
o 3¥~ C’ o < cH
~
” CH3 m 3
——C —CH,— S —CH; OH _C_CHQ_?_ OH )
CH
Ros 2 Rze

— -2
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RR6 H3CCH3 H3C\ CCH3 OC'CHOCH3 3111l CH- S- CH2 _0_OH, - C
CH2 i - OH CH3 R26 R26 2 THI'S SWEET HAS ~i EEN REPLACED -16- 0 0 0 - C
- or -C- R R27- R28 29 Rao R24 and R25 are each independently of the

ot her hydrogen or Cl-Cl2al kyl, R26 is hydrogen or Cl-C4al kyl, R27 is

Cl- Cl2al kyl ene, C2- C8al kenyl ene, C2- Cggl kyl i dene, C7-Cl2phenyl al kyli dene,
C5- C8cycl oal kyl ene or phenylene, , R24 R28 is hydroxy, Cl-Cl2al koxy or -N,
25 R29 is oxygen or -NH, R30 is Cl-Cl8al kyl or phenyl, and s is 1 or 2.

C

Al so preferred are corrpounds of formula I, wherein, when nis 1, Rl is
phenant hryI thie di benzef uryl, unsubstituted or Cl-C4al kyl -substituted
car bazo- (P or uorenc}/l Ghl’ Rl is aradical of formulall RO Ro COD R7Y
R1 RS _C‘ Rog— Ry

R,,4 and R,s are each independently of the other hydrogen or C,-C;,alkyl,

R, 18 hydrogen or C;-C,alkyl,

R,7 is C,-C;,alkylene, C,-Cgalkenylene, C,-Cgalkylidene, C5-C,phenylalkylidene,
Cs-Cgcycloalkylene or phenylene,

Ryg is hydroxy, C;-Cjalkoxy or —N

Ro is 0xygen or -NH-,
R3q is C;-C,galkyl or phenyl, and
sis1or?2.

Also preferred are compounds of formula I, wherein, when nis 1,

R, is phenanthryl, thienyl, dibenzofuryl, unsubstituted or C,-C,alkyl-substituted carbazo-
lyl; or fluorenyl, or R, is a radical of formula IT

R, Rg, Rg und R, are each independently of one another hydrogen, chloro, hydroxy,
C;-C,galkyl, C,-C,galkoxy, C;-Cgalkylthio, C3-C,alkenyloxy, C;-C,4-alkynyloxy, phenyl,
Fl*zo ?21
benzoyl, benzoyloxy or ——O0—C—C—0—Ry |
H Ry
Ry, is hydrogen, C,-C,galkyl, C,-C,galkylthio, phenyl or cyélohexyl; with the proviso that
at least one of Ry, Rg, R, R;g 0r Ry, is not hydrogen,
R, is hydrogen,
R, is hydrogen, phenyl or C;-C,galkyl, or Ryg and R,,, together with the linking carbon
atoms, form a cyclohexylene ring which is unsubstituted or substituted by 1 to 3 C;-C,4-
alkyl groups,
R,, is hydrogen or C;-C,alkyl, and
R,3 is hydrogen, C,-C;,alkanoyl or benzoyl.
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R7, R8, RO and R10 are each independently of one another hydrogen, chloro,
hydroxy, Cl1-Cl8al kyl, Cl-Cl8al koxy, Cl1-Cl8al kylthi o, C3-C4al kenyl oxy,

_C3- C4-al kynyl oxy, phenyl, R20 R21 benzoyl, benzoyloxy or - 0 - C- C- 0 -
R23 H R22 R11 is hydrogen, Cl-Cl8al kyl, Ci1-Cl8al kylthio, phenyl or
cyclohexyl; with the proviso that at [seast one of R7, R8, R9, RIO or RIl1
is not hydrogen, R20 is hydrogen, R21 is hydrogen, phenyl or Cl-Cl8al kyl,
or R0 and R21, together with the |inking carbon atons, forma

cycl ohexyl ene ring which is unsubstituted or substituted by 1 to 3 Cl-C4-
al kyl groups, R22 is hydrogen or Cl-C4al kyl, and R23 is hydrogen,

Cl- C12al kanoyl or benzoyl. TH' S SHEET SAS SEEN REPLACED -17- Conpounds of
f or mul a Compeurats pé doraluly! geespeciadlg prefbieed iwhereiiavhen nis 11, R7, R8, R9 and

R10 are ga n nd 0 Kk and R11
s hydr oGt B95, RISERROBTLih e gt AT IGE AMALSATRRY oFE ELRSY e 00, |
at | east uriéh)’@ﬂogﬂlz Fél,zalml QR@&HFMIRDPI pbenyd}twuﬁydnﬁ@g@nso ﬂhatratllwt end y

i nterestéf@,, R%”R?lR]g%erlfstb (gogenare t hose wherein R2, R3, R4 and R5 are
each i ndependently of one anot hydr ogen, chloro, CI1- C18al kyl , benzyl,
phenyl, C5-C8- cycl oal kyl, C1- C18al koxy, Cl1-Cl8al kylthi o,

Cl- Cl18al Ratioylhady ynter€diing cb&qioluaaimﬂ famula I are@Boseidridie ROYRQRy, 2ad Ryerg oyl oxy;

hydr oy Gt BdeaBadotpl oo URERhoHechSolBEl, 30, &-CHARY, pendil PR e o s
and R4 wycmllaﬂcCRG,lgaﬂ@getGeﬁlsaikylhthtdw&iq1§ﬂikmybaytﬁﬁca§aﬂ¢mpylﬁmmm a

b | Ysd il R3, R5
aﬁﬁzﬁgea% N A A e T R AT

R15 i's hydf 13 r@i hidroxy %chosalkmoylnés’ qi?fe‘:thﬁﬂf ‘Fflst%ﬂtBe%Rhﬂd Bs 8Ups or,
t oget her Ryvb.rﬁdWRI; be R, andiRigtogathBowit tieMnking dirton@rorkd forms a benzene ring, R,

is additionally -(CH,),-COR 5 or -(CHp),OH or, if R3, R5 and R are hydrogen, R, is addi-

tionally a radical of formula III,
R4

/
R, is hydroxy, C,-Cy,alkoxy or —N ,
“Ras

R, and R 7 are methyl groups or, together with the linking carbon atom, form a C5-Cg-
cycloalkylidene ring which is unsubstituted or substituted by 1 to 3 C,-C,alkyl groups,
R,4 and R,5 are each independently of the other hydrogen or C;-C;,alkyl,
pislor2,and

qis2,3,4,50r6.

Particularly interesting compounds of formula I are also those wherein at least two of R,,
R;, R, and Rg are hydrogen.

Compounds of formula I of very particular interest are those wherein R and R4 are hydro-
gen.

Very particularly preferred compounds of formula I are those wherein

R, is C;-C,alkyl,

R; is hydrogen,

R, is C,-C,alkyl or, if R4 is hydrogen, R, is additionally a radical of formula III,
Rs is hydrogen, and

R, and R4, together with the linking carbon atom, form a cyclohexylidene ring.
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cycl oal kylidene ring which is unsubstituted or substituted by 1 to 3

Cl- C4al kyl groups, R24 and R25 are each independently of the other
hydrogen or Cl-Cl2alkyl, pis 1 or 2, and gis2,63,4,50r6. Particularly

I nteresting conpounds of fornula | are also those wherein at |east two of
R2, R3, R4 and R5 are hydrogen. Conpouynds of fornmula |I of very particul ar
interest are those wherein R3 and R5 are® hydro- gen. Very particularly
preferred conpounds of formula | are those wherein R2 is Cl-C4alkyl, R3 is
hydrogen, R4 is Cl-C4alkyl or, if R6 is hydrogen, R4 is additionally a
radical of formula Ill, R5 is hydrogen, and R16 and R17, together wth the
| i nki ng &&¢ porRpPesnsinof famulal eapdiegnepaed iadsese knoyn mammer.S SHEET HAS BEEN
REPLACED - 18- The conpounds of forrmula | can be prepared in per se known
manner . Oonvenitggtl r}Q?E?enok\(?f formumla VOHHOOC RO | R2/ HOOCH Ri o
(V) | \ fopysnien a%é 0 UR4AYR8 wherein R2, R3, R4 and R5 have the
given neanings, is reacted with a nmandelic acid deri- vative of formula Vi
which is substituted at thg,phenyl ring,lﬁgg ein R7, R8, R9, R10 and R11
have the given neanings, ai el evated tenp ure, Rareferably in the

t enperature range frB;s }/: to 200C, in the omlt

> L
normal pressure or a slifg acuum to tH& nove
] epare the novel cofyp

i R,3 sol vent, under
pounds of fornula I,

wherein R6 is hyd¥ogen. ds of f&hula 1,
wherein n is 2, R6 isrfydrpgen Bnd RL is e. B ~- RL3-, and R12, RI13
and X have the given meaniggs, 2 equivalents of the phenbl

8

wherein R,, R, R4 and Rg have the given meanings, is reacted with a mandelic acid deri-
vative of formula VI which is substituted at the phenyl ring, wherein R4, Rg, Rg, R;o and
R;, have the given meanings, at elevated temperature, preferably in the temperature range
from 130 to 200°C, in the melt or in a solvent, under normal pressure or a slight vacuum,
to the novel compounds of formula I, wherein R¢ is hydrogen.

To prepare the novel compounds of formula I, wherein n is 2, Rg is hydrogen and R, is
e.g. -R;,-X-R,3-, and Ry,, Ry3 and X have the given meanings, 2 equivalents of the phenol
of formula V are used.

It is preferred to carry out the reaction in the presence of a solvent such as acetic acid, pro-
pionic acid or formic acid, in the temperature range from 50 to 130°C. The reaction can be
catalysed by the addition of an acid such as hydrochloric acid, sulfuric acid or methanesul-
fonic acid. The reaction may conveniently be carried out as described in the references
cited at the outset, in particular according to US-A-4 325 863, Example 1, column §,

lines 35-45.

The drawback of this process for the preparation of compounds of formula I is that it is ne-
cessary to use mandelic acids that are substituted at the phenyl ring or heterocyclic mande-
lic acids. However, not very many of these acids are known in the literature and the known
syntheses for the preparation of these mandelic acids are quite troublesome.

A novel process for the preparation of compounds of formula I, which is also the subject
matter of a parallel application, is therefore preferred.
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of formula V are used. It is preferred to carry out the reaction in the
presence of a solvent such as acetic acid, pro- pionic acid or formc acid,
in the tenperature range from50 to 130C. The reaction can be catalysed by
the addition of an acid such as hydrochloric acid, sulfuric acid or

met hanesul - fonic acid. The reaction r _convenlently be carried out as
described in the references cited at e outset, in particular according
to US-A-4 325 863, Exanple 1, columm 8, lines 35-45. The drawback of this

process for the preparation of conpounds of formula | is that it is ne-
cessary mandel i cd ﬁ qng.t&eare substituted at the phenyl ring or
het er ocy p/p{ga @ MRqued REFYEY ver, not very nany of these acids are

known in the literature and the known syntheses for the preparation of
these mandelic acids are quite trgubl esonme. A novel process for the
preparation of conmpounds of for al, which is also the subject matter of
a parallel application, is théle erreferred. TH S SHEET HAS BEEN
REPLACED - 19- Typi caIIy R@ co i of formula VII 0 OH R2 (M) OH
(H,-RL (VII1) R3(\RY) : 3 R2, R3, RfHpmR, Ryyigve the given
meani ngs, i s reacted W|th a pound of for- mula VII, wherein Rl has the
gi ven neani ng, to conpouRgs O forRula |I. The reacti on conditions of the

i nventive process are the fol fjow ng: The reaction can be carried out at

el evated tenperature, preferabfy in the range from70 to 200C, in the nelt
or in a solvent and under normal pressure or slight vacuum It is

par ti cul §fheYeiR RE % n*u H(R\?C}f%% theQPien' MEniRCH red Wit £ cHRpdndDr EG09e Of

t-he conpound_o
mula VIII, wherem R; has the given meaning, to compounds of formula I.

The reaction conditions of the inventive process are the following:

The reaction can be carried out at elevated temperature, preferably in the range from 70 to
200°C, in the melt or in a solvent and under normal pressure or slight vacuum.

It is particularly preferred to carry out the reaction in the boiling range of the compound of
formula VIII. |

The preferred solvent is the compound of formula VIII, which is simultaneously the reac-
tant.

Suitable solvents are those which do not participate in the reaction, typically halogenated
hydrocarbons, hydrocarbons, ethers or deactivated aromatic hydrocarbons.

- Preferred halogenated hydrocarbons are dichloromethane, 1,2-dichloroethane, chloroform
or carbon tetrachloride.

Preferred hydrocarbons are typically octane and the commercially available isomeric frac-
tions such as the hexane faction, white spirit or ligroin.

Preferred ethers are typically dibutyl ether, methyl tert-butyl ether or diethylene glycol di-
methyl ether.

[Nustrative examples of deactivated aromatic hydrocarbons are nitrobenzene or pyridine.
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The preferred solvent is the conpound of forrmula VIII, which is

simul taneously the reac- tant. Suitable solvents are those which do not
ﬁarticipate in the reaction, typically hal ogenated hydrocarbons,

ydrocar bons, ethers or deactivated aromati c hydrocarbons. Preferred

hal ogenat ed hydrocarbons are dichl orongghane, 1,2-dichloroethane,
chloroform or carbon tetrachloride. Preferred hydrocarbons are typically
octane and the comrercially avail able isoneric frac- tions such as the
hexane faction, white spirit or ligroin. Preferred ethers are typically
di butyl ether, nethyl tert-butyl ether or diethylene glycol di- nethyl
ether. Illustrative exanples of deactivated aromatic hydrocarbons are

ni t r obenZdmevater giyedtidnneprefdthidy SialdvedSShimvously, prRfePANCEDad Bfig arl Bgenvat er  of
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wat er i s CPRIBIPEELY a8 8RATENISRE by distillatipraviaatwasBscpajatgl-sti| | ati on via a water
separator. This process for the preparation of conpounds of formula'l is

preferably.carried out in the resence of .a catalyst. Suitable catal ysts
Br e or ot iCotases for e pieBatsimoF ESTRRMIAY O oG Hiad 3t WEleratTh CURER GHGR the bei s,
zeol i t es presaneerafla catadystur ri ng sheet silicates or nodified sheet silicates.
Sui tabl e protonic acids are typically acids of inorganic or organic salts,
for example hydrochloric acid, sulfuric acid, phosphoric acid,

met hanes Huftable catabyists, arp proginiearidyy Le wis asidsadbmirdumsiicigs,yibn exchengts such as
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I-H ustrative exanples of “suitable Lews acids are tin tetrachloride,
alum niumchloride, zinc chloride or borotrifluoride etherate. Tin

} Ielt rachl Guitaie @ﬁslonlﬁb 4Bide atéey ﬁihlta)lw mlies éflior@&mic pfle@igaﬂaib ¥alpy, firekimfle

ustrati ve anp S Sul t e Um NLum . Ssi || tes are those al are
wi ey o bR RC R s fthusk st BhSsoRnsCady. hbiRanes iy 1 bR Reuliaf, ohous
al um ni urcilidricadogylic Fhdsseich @ apicnadsl. p-diolwnesilfonic 10id3O paftiodlady preson
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INustrative examples of suitable Lewis acids are tin tetrachloride, aluminium chloride,
zinc chloride or borotrifluoride etherate. Tin tetrachloride and aluminium chloride are es-
pecially preferred.

Iustrative examples of suitable aluminium silicates are those that are widely used in the
petrochemical industry and are also known as amorphous aluminium silicates. These

- compounds contains c. 10-30 % of silicon monoxide and 70-90 % of aluminium oxide. A
particularly preferred aluminium silicate is HA-HPV® available from Ketjen (Akzo).

Illustrative examples of suitable ion exchange resins are styrene-divinylbenzene resins
which additionally carry sulfonic acid groups, for example Amberlite 200® and Amber-
lyst® available from Rohm and Haas, or Dowex 50® available from Dow Chemicals; per-
fluorinated ion exchange resins such as Nafion H® sold by DuPont; or other superacid ion
exchange resins such as those as described by T. Yamaguéhi, Applied Catalysis, 61, 1-25
(1990) or M. Hino et al., J. Chem. Soc. Chem. Commun. 1980, 851-852.

Suitable zeolites are typically those widely used in petrochemistry as cracking catalysts
and known as crystalline silicon-aluminium oxides of different crystal structure. Particu-
larly preferred zeolites are the Faujasites available from Union Carbide, for example Zeo-
lith X®, Zeolith Y® and ultrastabile Zeolith Y®; Zeolith Beta® and Zeolith ZSM-12®
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‘particularly preferred alumniumsilicate is HA-HPV(r) avail able from
Ketjen (Akzo). Illustrative exanples of suitable ion exchange resins are
styrene-divinyl benzene resins which additionally carry sulfonic acid
groups, for exanple Anberlite 200(r) and Anmber- lyst(r) available from Rohm
and Haas, or Dowex 50(r) avail able fr0£1EDM/Chen1cals per- fluorinated ion
exchange resins such as Nafion H(r) s b by DuPont; or other superacid ion
exchange resins such as those as descri bed by T. Yamaguchi, Applied
Catalysis, 61, 1-25 (1990) or M Hino et al., J. Chem Soc. Chem Conmun.
1980, 851-852. Suitable zeolites are ty qﬁ y those widely used in
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silicates or nodified sheet silicates.

Preferred catalysts are naturally occurring sheet silicates or modified sheet silicates.

-~ Especially preferred is the process for the preparation of compounds of formula I, wherein
the reaction is carried out in the presence of a catalyst of the Fulcat® type.

The catalyst is conveniently added in an amount of 1 to 60 % by weight and, if a particu-
larly preferred catalyst of the Fulcat® type is used, in an amount of 1 to 30 % by weight,
with respect to the compound of formula VII.

A particularly interesting process is also that for the preparation of compounds of formu-
la I, wherein, when n is 1, the molar ratio of the compound of formula VII to the com-
pound of formula VII is 1:1 to 1:20, and, when n is 2, the molar ratio of the compound of
formula VII to the compound of formula VII is 3:1 to 2:1.

Before the reaction with a compound of formula VIII, the compounds of formula VII can
be subjected to an additional reaction step by substituting the hydroxyl group in the com-
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‘Especially preferred is the process for the preparation of conpounds of
formula |, wherein the reaction is carried out in the presence of a
catal yst of the Fulcat(r) type. The catalyst is conveniently added in an
anount of 1 to 60 % by weight and, if a particu- larly preferred catal yst
of the Fulcat(r) type is used, in an a%)unt of 1 to 30 %by weight, wth
respect to the conmpound of forrrul a VIT#“A particularly interesting process
is also that for the preparation of conpounds of forrmu- la |, wherein, when
nis 1, the nolar ratio of the conpound of fornmula VII to the com pound of
formula VH is 1:1 to 1:20, and, when nis 2, the nolar ratio of the
conpound Peend efgformpla Wil by halogek Okastiyalingdsaist hydooxyl geoupI with & keaging groupe: 1.
Bef or e t Mae r@eGbA Ggivk tHe AniRIRGGIFoffula@XMul @ VI, the conpounds of
formula VIl can be subjected to an additi onal reactl on step by
substituting the hydroxyl group in the com TH'S ;S cET EPLACED -22- pound
of fornmula VII by hal ogen or activating said hydroxyl group with a | eaving
group. The reaction to give the cq 's_‘ of formula IX0 OH R2/I R32
()X) R3 RS R4 -- wherein R32 is ) or -OR 32, and R 32 is typically
Cl- C25al kanoyl , C3-C25al kenoyﬁ? C25al kanoyl whi ch is interrupted by
oxygen, sulfur or N-R14 ; C6-C9c IkyI(,Pef eyl , thenoyl, furoyl,
benzoyl or Cl-Cl2al kyl -substitu ﬁ napht hoyI or Cl-Cl2-
al kyl - substituted napht hoyl ; G- CZaI kahesul fonyl, fluoro-substituted
Cl- C25- al kanesul fo- nyl; phenyl sul fgnyl or Cl1- Cl2al Kyl - substituted
phenyl sul fonyl, can be carried out in accor- dance with known substitution
reactions described, inter alia, in O ganikum 1986, pages 186-191; or by
&sterifi wheresmRypisdalogas oteR ish.aad R’ iis oipically &;- Gﬁmmgymumsmmyl pages
402- 408. Hal ogen substituents will conveniently e chloro, brono or iodo.
Chloro i 5331925%8%%’@ whichy ik iHeryeptes bmxxg@n.zsslf@aenooﬁ“-aﬁmsca Gstyalalkyldas- a
branched, or unbrar]c ed radi cail éyg

bonyl, thenoyl, furoyl, benzoyl or lzalkyl substxtuted benzoyl; naphthoyl or C;-C,,-

alkyl-substituted naphthoyl; C,-C,salkanesulfonyl, fluoro-substituted C;-C,s-alkanesulfo-

nyl; phenylsulfonyl or C,-C,,alkyl-substituted phenylsulfonyl, can be carried out in accor-

dance with known substitution reactions described, inter alia, in Organikum 1986,

pages 186-191; or by esterification reactions described, inter alia, in Organikum 1986,

pages 402-408.

Halogen substituents will conveniently be chlbro, bromo or iodo. Chloro is preferred.

Alkanoyl of up to 25 carbon atoms inclusive is a branched or unbranched radical, typically
including formyl, acetyl, propionyl, butanoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl,
nonanoyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoyl,
hexadecanoyl, heptadecanoyl, octadecanoyl, eicosanoyl or docosanoyl. R’3, defined as
alkanoyl preferably contains 2 to 18, most preferably 2 to 12, e.g. 2 to 6, carbon atoms.
Acetyl is particularly preferred.

Alkenoyl of 3 to 25 carbon atoms is a branched or unbranched radical, typically including
propenoyl, 2-butenoyl, 3-butenoyl, isobutenoyl, n-2,4-pentadienoyl, 3-methyl-2-butenoyl,
n-2-octenoyl, n-2-dodecenoyl, isododecenoyl, oleoyl, n-2-octadecenoyl or n-4-octadece-
noyl. Alkenoyl of 3 to 18, preferably 3 to 12, e.g. 3 to 6, most preferably 3 to 4, carbon
atoms is preferred.
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including fornyl, acetyl, propionyl, butanoyl, pentanoyl, hexanoyl,

hept anoyl, octanoyl, nonanoyl, decanoyl, undecanoyl, dodecanoyl,
tridecanoyl, tetradecanoyl, pentadecanoyl, hexadecanoyl, heptadecanoyl,
oct adecanoyl, eicosanoyl or docosanoyl. R 32 defined as al kanoyl
preferably contains 2 to 18, nost prefgrably 2 to 12, e.g. 2 to 6, carbon
atons. Acetyl is particularly preferred. Al kenoyl of 3 to 25 carbon atons
is a branched or unbranched radical, typically i ncludi ng propenoyl,

2- but enoyl, 3-butenoyl, isobutenoyl, n-2,4-pentadienoyl,

3-net hyl - 2- but enoyl, n-2-octenoyl, n-2- dodecenoyl | sododecenoyl, ol eoyl,
n- 2- oct a(djeCQﬁAWanoyl 1me41mptz:tiaxyelxggemcsyllfuro¢\| k/EnfBAk wfill Bypiaallyde preferabl y 3
to 12, e. to 6, nostpEreferably 4 carbon atons is preferred.

TH S SH 3IQ@§2QQEJ\CHRI§ WD, -Clids- N&C%QN%HWHx)r@HEGth ed by oxygen,
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CH3- EO CH2CH2-) 40- CH2CO-.  C6- C9Cycl oal kyl car bonyl i grtypi cally
oo oo PR R BT S PRI Bt hUARRERI e
Cl- C12Al tyidastznlyb o1 ¢yatoodtybeantzamyl. Cyleloahbxylcabenydid prefearedi es 1 to 3, nost

preferably 1 or 2 alkyl groups, is typically o-, m or p-nethyl benzoyl,
2 3-di net hyl benzoyl, 2, 4-di net hyl - benzoyl, 2,5- d| met hyl benzoyl

, 6- di rreﬁih@lm@#zbwbsmmmml rehichepretopably cardesy] iaed.tiyost Pif&fé'éiyll or2
: Zeté h%llrﬂﬁr?élt rbxydsbﬁsr@wmy& feTok hﬂémylb@f&b yR,3- an@tﬂwtbeetr?e@goyh,mmemyl-
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315" i - 1 iTEORh e BB Ren we%grdvast%swf - ielnsdbetie. adigimginylvos:
prefer abtbqnzﬁi)ﬂ Taad thyll- 6-e BYIHEARAI kirlestshuivgbeizoy e A-ettapienaoyil 2,4)dirkethyd -
1- ht h | t f bl
1 gf‘p 1? g%(%udlﬁa@t}{mﬁ' tLEt%‘i}%uP{nﬁéﬁ o"i‘%f)’dl %R{B@_@&ﬁ?l. gge?erg,{li?s%s;@ﬁgrera y
8- net hylmme ngaJh)d,,sztpr@Ie)rabkal -64alkd- | 7- or 8-ethyl napht hoyl,
4-tert-butyl naphthoyl or 6-tert-butyl napht hoyl. Particularly preferred
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met hanescinftaing/l to 3 ahbs pefedablynlytr, 2 gdkylpgrowssuvilbtypicallip be an&s,8-f &nfi, 6-,

pent anesyl ctr%?ﬁ%thyﬂ%ﬂfh%?ﬂ llf,%‘,yi-; 4-r,] §D%-, 7- or 8-ethylnaphthoyl, 4-tert-butylnaphthoyl
or 6-tert-butylnaphthoyl. Particularly preferred substituents are C,-Cgalkyl, most preferab-
ly C,-C,alkyl.

C,-C,sAlkanesulfonyl is a branched or unbranched radical, typically methanesulfonyl,
ethanesulfonyl, propanesulfonyl, butanesulfonyl, pentanesulfonyl, hexanesulfonyl, hep-
tanesulfonyl, octanesulfonyl, nonanesuifonyl or docosanesulfonyl. Alkanesulfonyl of 1 to
18, preferably 1 to 12, e.g. 2 to 6, carbon atoms is preferred. Methanesulfonyl is particular-
ly preferred.

Fluoro-substituted C,-C,salkanesulfonyl is typically trifluoromethanesulfonyl.
C,-C,,Alkyl-substituted phenylsulfonyl which carries preferably 1 to 3, most preferably 1
or 2, alkyl groups is typically o-, m- or p-methylphenylsulfonyl, p-ethylphenylsulfonyl, p-
propylphenylsulfonyl or p-butylphenylsulfonyl. Preferred substituents are C,-Cgalkyl,

most preferably C,-C,alkyl. p-Methylphenylsulfonyl is particularly preferred.

Thus, for example, the reaction of compounds of formula VII with a hydrohalic acid, a
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t anesul fonyl, octanesul fonyl, nonanesul fonyl or docosanesul fonyl.
Alkahesulfonyl of 1 to 18, preferably 1 to 12, e.g. 2 to 6, carbon atoms
is preferred. Methanesul fonyl is particular- |y preferred.

Fl uor o- substi tuted Cl-C25al kanesul fonyl is typically
trifluoromethanesul fonyl. Cl- C12Alkylz€ubst|tuted phenyl sul f onyl which
carries preferably 1 to 3, nost preferably 1 or 2, alkyl groups is
typically o-, m or p-nethyl phenyl sul fonyl, p-ethyl phenyl sul fonyl, p-
propylphenylsulfonyl or p- butylphenylsulfonyl Preferred substituents are
C1- C8al kyl, st erabl y 1 C4a] kyl Met hyl phenyl sul fonyl is

parti cul é?’l}c&? Ogoraﬁt‘)é%@{ﬂmc?ﬁ@sa plige %PQH?H“QRC g, 4 balideiosa PBPSR?@Fm’é@ﬁ@s of
fornul a Af 4cidvof Formukay®r ohal i ¢ acid, a TH'S SHEET nAS BEEN REPLACED - 24-
hal i de of an oxysulfuric acid, a halide of phosphoric acid, a halide of a _
phosphorous acid, an acid of formula X R 32-OH (X) an acid halide of
formula XI, R32-Y (XI) an ester RO mXp XII R 32-0-R33 (XIl) a
symmetrical or unsymretrical anhydride of fornmula XIII R 32-O-R 32 (XM or
an isocyanate of formula XV R34-N=C=0 (XIV) wherein R32 in fornmula XlI
may be dif G bakideRf fogaweiXdal, Y is fluoro, chloro, brono or iodo, R33 is
Cl- Cgal kyl, and R34 is Cl1- C25a|ky|, unsubstituted or Cl-C4al kyl -substituted
phenyl , gives t he conpounds of fogpul ?& n good yield. Suitable
hydrohal i ¢ acids are typically hydrade | ortd) acid, hydrobrom c acid or
hydriodic acid. Hydrochloric acid is preferred. Sui tabl e halides of an

iy ony) Bt SRS R o i de i preferred. Y Cmertae e
R’3,-0O-R3;  (XID)
a symmetrical or unsymmetrical anhydride of formula XIII
R'3,-0-R’3;  (XID)
or an isocyanate of formula XTIV
R34-N=C=0 (XIV)

wherein R’3, in formula XTI may be different or identical,
— Y is fluoro, chloro, bromo or iodo,
Rj3 is C,-Cgalkyl, and
R34 is C-Cysalkyl, unsubstituted or C;-C,alkyl-substituted phenyl, gives the compounds
of formula IX in good yield.

Suitable hydrohalic acids are typically hydrochloric acid, hydrobromic acid or hydriodic
acid. Hydrochloric acid is preferred.

Suitable halides of an oxysulfuric acid are typically thionyl chloride, suifuryl chloride or
thionyl bromide. Thionyl chloride is preferred.

Suitable halides of phosphoric acid and phosphorous acid typically include phosphorus tri-
chloride, phosphorus tribromide, phosphorus triiodide, phosphorus pentachloride, phos-
phoroxy chloride or phosphorus pentafluoride. Phosphoroxy chloride is particularly pre-
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Sui tabl e halides of phosphoric acid and phosphorous acid typically include
phosphorus tri- chloride, phosphorus tribrom de, phosphorus triiodide,
phosphorus pentachl oride, phos- phoroxy chloride or phosphorus
pent af | uori de. Phosphoroxy chloride is particularly pre TH S SHEET HAS BEEN
REPLACED - 25- ferred. A preferred neanlng of Yis chloro. Preferred | eaving
groups are typically carboxyl ates such 235 acetates; al kanesul fonates such
as nesylates; or arylsulfonates such as tosylates. In this reaction step it
is preferred to use a halide of an oxysulfuric acid such as thionyl
chloride; an acid halide of fornmula Xl; an ester of fornula XlI; or. a
symret ri &ifedanhy- dride of fornula XII1. Wen using a halide of an

oxysul furic acid such as thionyl chloride, it is preferred to carry out

t he react,ion_of q@g%gp,of formula VI without a solvent and in the

t enper at @\'%refef'gﬂj%eam RI0 SFB®, preferably at room tenperature. The
thionyl chloride is convenient- ly used in a 2- to 10-fold excess,

preferab ' h resp ect to th ound 0
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cat a- | yes mesdatesordiyistifophtes suakeasitohylatddhen using an acid of formula X
(R 32-0OH), the reaction is preferably carried out with a conpound of
formul a VI in the presence of an inert organic solvent such as dichl oro-
met hane, IRINEEAGLIONGSIER 14 Prefered t%vsetaétaﬂlaﬁyg%wwalrﬁumama puchtasghion@sence of
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nol ecul arval e(\//\f?é }a?f(ﬁi/c' ohexyl - carbodiimde. If an acid halide of formula

Xt (R 32d is preferably chloro or bronob, nost preferably
chloro, is used in process step b), it is preferred to carry out the
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st ochi onit e reasiompka cempeund qﬁﬁmm%a Hllmsllﬂmut axelsent apdtin thetepwetature t he

conpound rgige iRm0 ka404d, preT&@bi}%@f&ﬁ@fém Pl e tftxﬁfn??&ﬂéix'i'dé RohVHidngact i on
may be c verted b L(EF nt Q t hI orlgg can be rermved by
filtrati S&ﬂd? 8 g@a ‘ngﬁels‘h péefg@ ltya}BIa@ 8y ‘E}G§x€ﬁss's‘ﬁllﬂ? fespacatthe; n which
case a secwpoundtidormuiniVEE i Theaeatiby eat alsabe cdrsed & in decpresthee of Dchist | s

CONVE-  lyst such as dimethyl formamide.

When using an acid of formula X (R’;,-OH), the reaction is preferably carried out with a

compound of formula VII in the presence of an inert organic solvent such as dichloro-

methane, dioxane, diethyl ether or tetrahydrofuran, and in the presence of a reagent that

bonds water physically or chemically, conveniently a molecular sieve or dicyclohexyl-
- carbodiimide.

If an acid halide of formula XI (R’3,-Y), wherein Y is preferably chloro or bromo, most
preferably chloro, is used in process step b), it is preferred to carry out the reaction of the
compound of formula VII in the presence of a solvent and a base.

The base can be used in varying amounts, from catalytic through stochiometric amounts to
the multiple molar excess with respect to the compound of formula VII. The hydrogen
chloride formed during the reaction may be converted by the base into the chloride, which
can be removed by filtration and/or washing with a suitable aqueous or solid phase, in
which case a second water-immiscible solvent can also be used. The product is conve-
niently purified by recrystallising the residue of the organic phase, which is concentrated
or evaporated to dryness.




niently purified by recrystallising the residue of the organic phase, which
is concentrated or evaporated to dryness. T + ET ' atE~d REP LACED - 26-
Suitabl e solvents for carrying out the reaction include hydrocarbons
(typically toluene, xylene, hexane, pentane or further petrol eum et her
fractions), hal ogenated hydrocarbons _(gypically di- or trichloronethane,
1,2-dichloroethan, 1,1, 1-trichloroethane), ethers (e.g. diethyl ether,

di butyl ether or tetrahydrofuran), and al so acetonitrile, dinethyl
formam de, dinmethyl sulfoxide, N-nethylpyrrolidone. Suitable bases include

tertiary @m_pes Q... trimethylamne, . triethyl amn tri butyl am ne, .

N, N- di netﬁ‘;}ﬁagﬁisf’}" 3,8 FRE Iyt %‘ih thicATtpg. in 9‘?¥'&Pﬂﬁ?‘é¢3€“%é‘rﬂ%&ﬁy Eog:‘egj‘.ev it hi um
sodi um orxypene, hexasé..pentanel of flwtheppetalamhethert feactipas)ghalsgetatethhydtoeydbahe) . | f
an ester ; il - ¥ ' 3.1 K - C4al kyl ,
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pr ef er r edl1§tBYlethéry digutyl ether prdaedhydrpfumn), apd alse asssenidile rdimethyl foamemide, n t he
presence difmetysallfide, N:ﬁ\@thg/gfymuaéheazeot ropic mxture wth alcohols. The
al cohol (R33-CH) that forns during the reaction can be renoved conti -
nuously by distillation. Suitable solvents that forman azeotropic m xture
wi t h al cuitabledmsesdnclpde tertizrp améneisye.g.heime thybariing nricthlamyne, efutylainne), ude.

hydr ocar 5 4 . 1 CaAar ol c h bons . such.as benzene or
t ol uene; t}ﬁgﬂﬁ 8gen&‘%@lﬁ%’;ﬂ@?@?@@ﬁgl@ﬁb@?ﬁ % %’%@gﬁe&' (@nghﬁo;dugp oI BPher s
such as riatsHm hydude) oo lgphalatasfe.g. Fhdiumamethylote).can be catal ysed with a mi nor

anount of a protonic acid such as p-toluene- sulfonic acid, nethanesulfonic
acid, sulfuric acid or rochloric acid; as well|l as of a Lew s acid such
&

as bor ot rif 7 G855 YOrPHR L R o Ok uadvi WhegH! B isrdreferably CuCeiliemoptcipte-
gh}&g r : ;jerablfy rﬁelhy‘ﬂdr?th?fdl,lif udd iB%rclfBeR_ S8} b), wd Rep r@feﬂ*eHi't@tf?arir)ﬁoLﬂrtl?c Rh&nYof

- C6a re et iS us i,n process ste , At is
preferr egﬁ‘?g&%%? r §l 053{’%?%% veﬂr:lélat}c{? PSREngF £ ﬁa 3015%%%“’&&“@2?9{%9%‘: VU t hout
t he addi twighalgphais.fIihet flephad (Ryse@H) thatiforms dutieg the ngpetian varebe mngeed conti-20 t o
200C, e. Gnoh§l§ by QidiAgog emperature of the anhydride of formula X1,
preferably from60 to 180C. If an isocyanate of formula XIV (R34-N=C=0) is
used, it is preferred to carry out the reac- tion with a conmpound of
formul a \Buitabletsblvehtstthe fotislad howropicanikubid Weh aR6ho1e b nafishriicipitd én the

reaction and typically include hydrocarbons such as cyclohexane; aromatic hydrocarbons
such as benzene or toluene; halogenated hydrocarbons such as 1,2-dichloroethane; or
ethers such as methyl tert-butyl ether.

The reaction can be catalysed with a minor amount of a protonic acid such as p-toluene-
- sulfonic acid, methanesulfonic acid, sulfuric acid or hydrochloric acid; as well as of a
Lewis acid such as borotrifluoride etherate or aluminium chloride.

If a symmetrical anhydride of formula XIII (R’5,-O-R’3,), wherein R’3, is preferably
C,-Cgalkanoyl, prefefably acetyl, is used in process step b), it is preferred to carry out the
reaction with a compound of formula VII without the addition of a further solvent and in
the temperature range from 20 to 200°C, e.g. the boiling temperature of the anhydride of
formula XIII, preferably from 60 to 180°C.

If an isocyanate of formula XIV (R34-N=C=0) is used, it is preferred to carry out the reac-
tion with a compound of formula VII without the addition of a further solvent and in the
temperature range from 20 to 200°C, e.g. the boiling temperature of the isocyanate of for-

mula XIV, preferably from 60 to 180°C.
\Mw 4AS BEEN
REPLAGED
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tenperature range from20 to 200C, e.g. the boiling tenperature of the

i socyanate of for- nula XV, preferably from60 to 180C. TNI~ S P HAS BEEN
-27- The reaction with an isocyanate is |likew se preferably carried out in
the presence of a catalyst. Preferred catalysts correspond to those
referred to above previously in connectj,on wth the reaction of the

al cohol of formula VIl with the conpourid of fornula VIIlI above. In the
process of this invention for the preparation of the novel conpounds of
formula I, wherein R6 is hydrogen, the conpounds of fornula VIIIl, which

al so i elﬂlmxtures of 1so- ners.in other known el ectrophilic SUbStItUtIOI’l

react i ons: & TERGHANIURLRR Isocyanls ih e wipe prgferably, pagried pyt ‘f‘ﬁ'@? preveRce Pf i xt ur es
of i sonerc:atalﬂ'dne?reﬁctmﬂ |cuml}dtssiormkpmdwumﬁe teff@rdd26 aBs pdnewhbuﬂﬁ‘m amnectn the

| f tic.
Cobert ' IHEe rBRHof of WedindHal B ARRLE VRTINS porhQSunfl B forh Rl oV T ©
H3C CH2CH3 H3C - C-CH3 H3C - C- CH3 CH CH 23 CH3CH3(105) (105A)
CH3 0 H3Qn/th(§bﬂdc€3§|%%s 1rH%Hildn fd?@re%r%auogﬁ théﬂ%@or@u‘éﬁfg f foRGf1al 1"

Exanpl e rea di-tert-b | - 3- enzof ur an- 2-
onerr?corrp%tllﬁﬁﬁ“cé@‘iy‘y&?&ﬁi emQFOWPE"I*Pdétoﬁ@”W%Ygﬁé”m%%l%yllﬂm Bigturee of ise-
oc/ at ?I yﬁ t ,mers \neetheBEnélvr%leétrd[immmt)ﬁggﬁ@ﬂiéﬁct((ﬁl@ rm@(u;ruéf d@@mh oﬁ%@é gf fbr- 10.8
of the of the ortho-i
((::orrpounc]H?l %35“?%% g{%peg%?ésr?&%s ﬁ%]? f‘?qg‘b b‘é"é’ﬂé}fél?ee‘ﬁo'ﬁﬁrsf"f‘iég‘s onal
crystal | ipeadion ng:ommpolrydmog'mdpmy rules of organic chemlstry for electrophilic aromatic
substitution reactions.

H,C — C CH, H,C — C CH, CH,CH,

3

(105) (105A)

(105B)

As described in Example 4, reaction of e.g. 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-
one (compound (201), Table 2) with ethyl benzene, using Fulcat 22B as catalyst, gives
59.2 % of the para-isomer (compound (105). Table 1), 10.8 % of the meta-isomer (com-
pound (105A) and 21.1 % of the ortho-isomer (compound (105B).

The isomers can be purified and separated by fractional crystallisation or chromatography
on e.g. silica gel. It is preferred to use the mixtures of isomers as stabilisers for organic
materials.
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on e.g. silicagel. It is preferred to use the m xtures of isoners as
stabilisers for organic materials. TH S SHEET HAS SEEN REPLACED -28- The
conpounds of fornula | can be obtained in different crystal nodifications.
The conpounds of formula VIIl are novel and sonme are conmmercially avail able
or can be prepared by per se known netBeds. Sonme of the conpounds of
formula VIl are known in the literature, and have been nentioned, inter
alia, in Beilstein 18, 17 and Beilstein EI1I/1V, 18, 154-166, or described
by Th. Kappe et al., Mnatshefte fur Cheme 99, 990 (1968); J. Mrvan et

al ., Bul I'The3@enpouflld o0 fofthula 1249 be 68 dined in diffefehféryQRaBhodificatiohs. O 9. Chem
57, 362 (1992); M Julia et al., Bull. Soc. Chim Fr. 1965, 2175, or by H

Sterk et al. , Monatshefte fiir Cheni e 99, 2223 (1968). Novel conpounds of
f or nul a \ite cvarpobedgpofdpaneld V¥ are noned sndstaheare usmimerdidlsavatatse occarbigd in -

t hese ref ver, is a novel process for the
preparatlpg%&?)%ﬁz% grosgn F){Vﬁ?ne’forrmla VI 0 OHR2Z OH(VII) R3S RS R4

whi ch process is the subject matter of a parallel patent application,
wher ei n tﬁtﬁ‘n@@ﬂﬁé@bm m%k%rama VH Hekddvadin{18e llfePJtﬁPélﬁldlhaVE"Bé&h conpri ses

4" her cierige éﬁh@? a4y B e AR B s R BTV ohb el 6. 0F 4HOAYY novel
conpoundsbycth. Kappeet a., Monsitshbfté fig Clemide 99,8990i(V2483 Mt Morparedtal.aBuY. She8 to 1.2
equi val entg ., of 1%_1,593‘%'; Y CEa€lafke et al., J. Org. Chem. 57, 362 (1992); M. Julia et al., Bull.

Soc. Chim. Fr. 1965, 2175, or by H. Sterk et al., Monatshefte fiir Chemie 99, 2223 (1968).

Novel compounds of formula VII can be prepared by methods analogous to those des-

cribed in these references.

Preferred, however, is a novel process for the preparation of compounds of formula VII

- which process is the subject matter of a parallel patent application, wherein the general
symbols are as defined for formula I, which comprises reacting 1 equivalent of the phenol
of formula V

OH

wherein the general symbols are as defined in connection with the novel compounds of
formula I, with 0.8 to 2.0 equivalents, preferably 0.8 to 1.2 equivalents, of glyoxylic acid.

THIS SHEET HaS BEEN
—_RerLAgep




' SEFTHi EEN 7SSHI Lri V~D -29- The glyoxylic acid can be used either in
crystalline formor, conveniently, in the formof a comercial aqueous
solution, usually a 40 to 60 % aqueous sol ution. The water present in the
gl yoxylic acid and the water of reaction is renoved by distillation during
the reaction, conveniently using a sol ﬁ?t that forns an azeotropic m xture
with water. Suitable solvents that forman azeotropic mxture with water
do not participate in the reac- tion and typically include hydrocarbons
such as cycl ohexane; aromatic hydrocarbons such as benzene or tol uene;

hal ogenat ed hydrocarbons such as 1, 2-dichl oroet hane; or ethers such as

met hyl t dhe-2YRXYIIC aeidesan bowasd Gilier i Grystelline fagm orceppyeripntly, in e fpiveabi of

formul a Yominidicigl aquephd sl@gindusvalip@aun 860 90hiRBEs dohutiinve the conpounds of
formula VIl in the nelt, the water of reaction is conve- niently distilled.

of f under normal pressure, preferably under a slight vacuum It is
pr ef er r eCheovatenproseauin theglyosplie aaid amt the venexto ceat BorpBrremuves) bypdiefilkatiial y i n

1 om 60 Caro &P fRlch Zatienicu P RS R A el e B Bkl o

amount of%&€Ipr ot oni ¢ acid such as p-toluenesul fonic acid, nethanesul fonic
acid, sulfuric acid or hydrochloric acid; or of a Lews acid such as
borotrifl uor&)de et her at al um nium chl oride. The anount of catalyst is

or !
0.01 to BUB 160?&“5?‘@%2%%%0?8% TRIXNER WU W3ies 49 nghParHeipaigim ) reas-
fornul a VionEne tymegibtincladehydrocarbidms s\th av@itldhexmef &omatc hidlob&bond sudh Oeri ¢

]E‘(\)llr l”g) -Of &gﬂhg%hg oﬁ?l%ye%ﬁgl&%'@&gﬂg&%&% s'ﬂ% |£|s 1,9—£ch|:1\)c2>rog}|xanRe2; 09 ethg:}él la) 1|

such as methyl tert-butyl ether.

When carrying out the reaction of the phenol of formula V with glyoxylic acid without a
solvent to give the compounds of formula VII in the melt, the water of reaction is conve-
niently distilled off under normal pressure, preferably under a slight vacuum.

It is preferred to carry out the reaction at elevated temperature, preferably in the range
from 60 to 120°C. A particularly preferred temperature range is from 60 to 90°C.

The reaction can be catalysed by the addition of a minor amount of a protonic acid such as
p-toluenesulfonic acid, methanesulfonic acid, sulfuric acid or hydrochloric acid; or of a

Lewis acid such as borotrifluoride etherate or aluminium chloride.

The amount of catalyst is 0.01 to 5 mol %, preferably 0.1 to 1.0 mol %, based on the
phenol of formula V. '

The compounds of formula VII can be obtained in their tautomeric forms of formula VIIa

or formula VIIb
HO
H
O
R,
(VIIa) (VIIb)
F‘4
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REPLACED - 30- as described by H Sterk et at., Mpnatshefte fur Chem e 99,
2223 (1968). Wthin the scope of this application, formula VII wll always
be understood as al so enbracing the two tautomeric fornmulae Vila and VIIb.
Bi sphenols of formula XIVRZ R2 HO/ OH (XV) R 16 R' can be prepared in
accordance wth Houben-Wyl, Methoden gfr organi schen Chem e, Vol. 6/1c,
1030. The conpounds of formula |, whereln R6 is hydrogen, can al so be
prepared by a so-called one-pot process starting fromthe phenols of
formula V, which conprises reacting one equivalent of the phenol of
formula VIl with 0.8 to 2.0 equivalents of glyoxylic acid to a conpound of
formula VIl, and subsequently reacting said conpound of fornula VI,

wi thout hs@l@lib@by W SrideCRTRIRIMAGh e fiPCHbhR 99, bD23 (ﬂb@g)d%{igﬂiélﬂe%g?ée)f t Lge
Ss .

general synbol s in. connecti Wi, t he i nventive one-pot

done a5 b st PyRsip S Bul duas b inERPot B AS By deder or  ed
react i ontguesnaerid forraufae VIIdwndovib.pot process correspond to those previously
di scussed in detail in connection with the two single steps. Prior to the
further reaction with a conpound of fornmula VIII, the 3-hydroxy-3H benzo-
f ur an- 2- Bispbendls pHhfompk XAV initially forned in the one-pot process can be
subjected to an additional reaction step by substituting the hydroxyl
group with halogen or activating it wth a |eaving group. A special
one-pot process for the preparaR,on of cdygpounds of forrmula | conprises

can be prepared in accordance with Houben-Weyl, Methoden der organischen Chemie,
Vol. 6/1c, 1030.

The compounds of formula I, wherein R is hydrogen, can also be prepared by a so-called
one-pot process starting from the phenols of formula V, which comprises reacting one
equivalent of the phenol of formula VII with 0.8 to 2.0 equivalents of glyoxylic acid to a
compound of formula VII, and subsequently reacting said compound of formula VII,
without isolation, with a compound of formula VIIL

The definitions of the general symbols in connection with the inventive one-pot process
are the same as for the inventive processes discussed previously.

The preferred reaction parameters for the one-pot process correspond to those previously
discussed in detail in connection with the two single steps.

Prior to the further reaction with a compound of formula VIII, the 3-hydroxy-3H-benzo-
furan-2-ones of formula VII initially formed in the one-pot process can be subjected to an
additional reaction step by substituting the hydroxyl group with halogen or activating it
with a leaving group.

A special one-pot process for the preparation of compounds of formula I comprises using
a compound of formula V that differs from the compound of formula VIIIL.

THIS SHEET HAS BeEN
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R RB~R ::r RRRRR 34RS1 R42 (XVI) (XVIl) The dinerisation
of the conpounds of fornmula XVI for the preparation of conpounds of
formula |, wherein R6 is a radical of fornula IV [conpounds of fornula
XVI1] is carried out by oxidation with e.g. iodine under basic conditions
in an organic solvent at roomtem pergture. A particularly suitable base
is sodiumethylate, and a particularly’suitable solvent 1is ethanol or

di et hyl ether. The conpounds of fornmula | are suitable for stabilising
organic materials against thermal, oxidative or |ight-induced degradation.
Il lustrative exanples of such materials are: 1. Polyners of nonool efins and
di ol efins, for exanple polypropyl ene, polyisobutylene, polybut-I-ene,

pol y- 4- net hyl pent -1 -eney pol yi soprene or pol ybut adi ene, as well as poly-
mers of cycl ool efi ngg—4{oryinstance of cycl open hene,

pol yet hyl ene (m@ich piA onal |y cqn/H rossll pl e high

density pol yet hyts DPE) R, | ow aenS| oly ). _linear |ow
density pol yethyl ¢ LLDPE), br aq&qg}gaetilegiﬂ ene ( BLDPE).
p&yners of monoolefi ns

Pol yol efins, i.@; t he preceding
par agr aph, prefera Ly pol yet hyl ene and pol ypr ppyl ene, °can be prepared by

different, and especrally by the follow ng, nethods: a) rad €al

pol ymeri sati on (norqgkhy under hi gh pressure and at @b@yfted tenperature).
b) catalytic polynerisation using a catalyst that nornally contains one or
nore than one netal of groups IVb, Vb, VIb or VIII of the Periodic Table.

These THH]%F ??qu_sa?@gl Ei%%nggﬁﬂﬁéc%?%q%a@tfgg the lsrself)graan gfl Voem;())orh%dg E)f fror e

t han one

formula I, wherein R is a radical of formula IV [compounds of formula X VII] is carried
out by oxidation with e.g. iodine under basic conditions in an organic solvent at room tem-
perature. A particularly suitable base is sodium ethylate, and a particularly suitable solvent
is ethanol or diethyl ether.

The compounds of formula I are suitable for stabilising organic materials against thermal,
oxidative or light-induced degradation.

Illustrative examples of such materials are:

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

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

a) radical polymerisation (normally under high pressure and at elevated
temperature).

b) catalytic polymerisation using a catalyst that normally contains one or more
than one metal of groups IVb, Vb, VIb or VIII of the Periodic Table. These

| THIS SHEET HAS BEEN
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al cohol ates, esters, ethers, am nes, alkyls, alkenyls and/or aryls that may
be ‘either n- or a-coordinated. These netal conplexes may be in the free
formor fixed on substrates, typically on activated magnesi um chl ori de,
titaniun(l111) <chloride, alumna or silicon oxide. These catal ysts may be
soluble or insoluble in the polyneri§§510n medi um The catal ysts can be
used by thenselves in the polynerisation or further activators nay be
used, typically netal alkyls, nmetal hydrides, netal alkyl halides, netal

al kyl oxides or netal al kyloxanes, said netals being el enents of groups

la, Ha and/or Ella of the Periodic Table. The activators, nmay be nodified
conveni ent | y wi fHFRIsPsYRtly hakg gne orgporg thangre digand. tenieally oxddasehaligedups. These
; at a: yst ( SKE t err)&lo@_r;elN;tes,%drsc etrersmdidlelb,i dJk;imsukesyl_aradlafbdm@d that ,ﬂg,: B&a,

iegler (-Natta ont. ene or, sin Si at sts _
(SSC). 2. M«xt ureggeroq- I?écoﬁé l)ﬁ%}%@%@enlﬁg%g%odnq}wg f%)eb,e lpgﬁe %&eaﬁlﬁ%eor m Xt ures
of pol ypropyl endixedion isulpstiateissiypicajy emactivated ypagoesiimedlomide htitpoiupdtlBy | ene
(for exanple PP/ N il ' ,
bol vet yl bne. (1 o oae afifina JLsic i s ol sy e ROubloilginle |
di ol efins with aa&g RoLYBerigHORMmeEdiugt HBE catalyyis cad R useddythemeplves,in the e
et hyl ene/ propyl ﬁynﬁ&@@ﬁmﬁrméﬂ@ﬁ%toﬂs%@l&éd,ﬁys%@ilw&hb&l £R$ls, fbdaPPE)  and

I Xt th i.th | densi t.) | yet byl L I [but- 1-
copol yrer s, pr ogy HEfy el Ry PhieE AR Bed Loy BRg L - 1 on
copol ynmers, et hydtalnbting ctemeencsop@roupsis, Hacinidjdr dHe bfrthe PelipdictTable. Tbpol yner s,
ethyl ene/ hept en%cﬁ?ﬂ&@'rﬁ(z{ﬁesmo&hlpés' %ﬁf}%@gﬁnﬁﬂﬁh?ﬁﬂ@ﬂéﬁ@ﬂ Sther, amine or silyl

propyl ene/ but adi ene copol'ymers, soprene copolyners,

et hyl ene/ al kyl &&reytgmumcﬁm gaplyst sysemy perspalindormedehillipsy$tandard Oil

copol yners, et hyh&agd, Zidhlér @RI ENZ QDEPIIE hfetAl0de deisinglORR! 4ty sts Wi t h
car bon non- oxkgg 8& et hyl ene/acrylic acid copolyners and their salts

(i ononers) as PCs terpoly- mers of ethylene with propyl ene and a diene
such as hexadi ene, dicycl opentadi ene or ethy- |idene-norbornene; and

. : I L " I . d
"0 abdn MBEges SERE o TRict: WehorB SnBt G AR of BBy BrootRAE ' "¢
LDPE/ et hytidheolyisahutylga gt yprepyiesieyridy polyatyigne (oyexamplo A RAHEF sry| i ¢ aci d
copol ynerep/ OFRMnd falloies BViffe kaPRipe 0¥ pyeihydédeqforaxhmgled DPR/MISPE).,

pol yal kyl ene/ carbon non- oxi de copol yners and m xtures thereof w th other
pol ynmers, for exanple polyam des. 4. Hydrocarbon resins (for exanple C5-(C9)
i ncl udi n@. lgspobgrera b thonoolefincaid dicisfihdweite edch otieer@r withaithdriviyd manoed
m xtures rr?grs, {'X)%lrrll([}i‘la gﬁ?%n@/ﬁgopﬁe% %onlymers, linear low density polyethylene

(LLDPE) and mixtures thereof with low density polyethylene (LDPE), propylene/but-

1-ene copolymers, propylene/isobutylene copolymers, ethylene/but-1-ene copolymers,

-~ ethylene/hexene copolymers, ethylene/methylpentene copolymers, ethylene/heptene
copolymers, ethylene/octene copolymers, propylene/butadiene copolymers, isobutylene/-
isoprene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers and their copolymers with carbon mon-
oxide or ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpoly-
mers of ethylene with propylene and a diene such as hexadiene, dicyclopentadiene or ethy-
lidene-norbornene; and mixtures of such copolymers with one another and with polymers
mentioned in 1) above, for example polypropylene/ethylene-propylene copolymers,
LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers
(EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon mon-

oxide copolymers and mixtures thereof with other polymers, for example polyamides.

4. Hydrocarbon resins (for example Cs5-Cg) including hydrogenated modifications thereof
(e.g. tackifiers) and mixtures of polyalkylenes and starch.
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THI S SHEET HAS . EEN REPLACED -33- 5. Pol ystyrene, poly(p-nethylstyrene),
pol y(a-net hyl styrene). 6. Copolyners of styrene or a-methylstyrene with
dienes or acrylic derivatives, for exanple styrene/butadi ene,
styrene/acrylonitrile, styrene/al kyl nethacryl ate, styrene/buta-

di ene/ al kyl acryl ate, styrene/butadieng#alkyl met hacryl ate, styrene/ maleic
anhydri de, styrene/acrylonitrile/nmethyl acrylate; m xtures of high inpact
strength of styrene copoly- nmers and anot her polyner, for exanple a

pol yacryl ate, a diene polynmer or an ethylene/- propyl ene/di ene terpolyner;
and bl ock copol yners of styrene such as styrene/butadi ene/- styrene,
styrene/i soprene/ styrene, styrene/ethyl ene/ butyl ene/ styrene or

st yr ene/ ét rplyshaéne, polyfn-hreteistateye)epay(oZmeByBiyrerppol yners of styrene or
(x-nmet hyl styrene, for exanple styrene on pol ybutadi ene, styrene on

pol ybut adi ene-styrene or pol ybut adi ene-acrylonitrile copolyners; styrene
and acr I &9pohiness phttyieae Reemys taylstyreng sithalienss oy sy eiderivatives, erene, .
ac[1 yIdO_n Id Ekérhﬁle%lt}lﬂ%d%ddﬁz}ﬂienewﬁlflﬁ@faﬁﬂyﬁdrﬁuﬁ" ,s(f??én)é{m&y?ﬂieﬁ&@diylﬁ%ﬂtﬁ@ﬁe/ﬁﬂg- Ugl eic
anhydri de. on, pol'ybut adi ene; Styren acrylonitrile and ‘mal ei¢ anhydride or
mal ei m d leSHIaB%‘/ll wi%isefﬁ@ze/@%%wéﬂ%awﬁ%wmwe m&lﬂ%@waﬂ&‘ene;
styrene atyterg/dcyylomiailyingdtied aorylastoniaaurss afthégh @papdtiehpthadisgaeie cdpylyene . and
acrylonitrj P [dien L rs: stvreng .

2oyl oni fiaT SEhote b s Yob BYariF a 3ot sl BRI B lime of oF AL, 11 e
and acr ylporiylene/diengrierpolyynest adhueck-cogpymercapairgneesush asstywse/butlienekt ur es
thereof Wiykdhet mr&eggpy%rss@%cz&@fbnwaquIenlé)bmyflafe/séﬁéﬁm s@yréﬁ@etﬁglreﬁé/,yﬁer

m'xt ures Kno s ABS, , or AES polyners. 8. Hal ogen-contal ning
polynérsp§U§mgﬁgﬂﬁﬁmﬁchloroprene, chlorinated rubbers, chlorinated or
sul fochl ori nated pol yet hyl ene, copol yners of ethylene and chl ori nated

et hyl ene

Lz chl h in_h - d I I al I f
oo 1, Rt BRSO RIS iR KT BngB BRI BoBhlFERS. ©
po: ?/v ; gylstyd@weampﬂlmmnepmmn% nmbolyt_bunmec?ﬁcrylp;u}de _cugr_ymnsestyteuom:?gé as
V\B L] . R o ,
Vi nyl chﬁgwdgﬁﬂg ﬁ))f I acag'?)g? lzlﬁglr) @?%dé?%dﬁe (’:E[?%)r_ |gdé(§:}’¥r/ll}S n‘?ﬁi gg@%{%@
copol ymeRehasrylpig| ApROID UGG HY RS ARG Ralek. anhydrde on Ry itadignes siyrene,
derivat i wegléhieneaid suklc ahypedy@anileiniaé 65 papdutpdibyeTstyRaRrddah Asimide

pact - moaR PR, pEE RO AT R RS B oD St VoMb Fene

ment i onednd aceytondftrilerdn ethpleo¢/pmiplikene/dienearpolpmbrst styrene and acrylonitrile on
polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/buta-
diene copolymers, as well as mixtures thereof with the copolymers listed under 6), for
example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

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

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacrylo-
nitriles, impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other
unsaturated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/-
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unsat urated nononers, for exanple acrylonitril.e/ butadi ene copol yners,
acrylonitrile/- TH S 51-i EET HAS BEEN REPLACED -34- al kyl acrylate

copol ynmers, acrylonitrile/al koxyal kyl acrylate or acrylonitrilel/vinyl
halide copolymers or acrylonitrile/ alkyl nethacryl ate/butadiene
terpolyners. 11. Polymers derived fro nsat urated al cohols and am nes or
the acyl derivatives or acetals thereof, for exanple polyvinyl alcohol,
pol yvi nyl acetate, polyvinyl stearate, poly- vinyl benzoate, polyvinyl

mal eate, polyvinyl butyral, polyallyl phthalate or polyallyl nelamne; as
well as their copolymers with olefins nentioned in 1) above. 12. :
Honopol yAkyEacmlateccipelyiass, acoondiyide/alkortalien scrylaghoraasrylonigrdeiinyé hadidgl ycol s,

pol y- et Bypie®0r derylAritd? 20BY hRAACAIEBuQlieRORBOIPRESR. t hereof with
bi sgl yci dyl ethers. 13. Polyacetals such as pol yoxynet hyl ene and those

pol yoxynet hyl enes which contain ethyl ene oxide as a conononer; polyacetals
nodi fi ed 1 Pblyntees derpledstone upsaturatee hlscansls and atings o @8 adyl dvBatived or

Loty SIS oo BRe S 10 R BRorAal WA BN 6, A
hydr oxyl vingt hénraniedp@pyipgt maleate, iy yiegittangalopolyallyt phthalatelorgrudgaliyh t he one
hand andn@halﬂmeusqvara@twle%%@gﬂgwiap&y SRl f') BHYET - as well as

precursors thereof. 16. Poly: and copol yam erirved from di am nes
and di carboxylic acids and/or from am nocarboxylic acids or the

cor r espongj Meniopolyaidss addEopokangeh 6f GRliy aifefiSudh aPSIyalk ARSI yEols, Ly an de
6/ 6, 6/1Q E/Q, 6(4\?121 4/6,. 12/ lﬁ go&é%?m de 11, R'Ot:hﬁ)asgide %5 arormatic

pol yani dSQYEPE PF Py RIPHIERS, PR O pRINETS, HigreQf M ISty dy! sthefsani des
prepared from hexanethyl enedi am ne and i sophthalic or/and terephthalic
acid and jx A Ws § iof ] .

pol y-2, 4,124, b’? W%%%% exﬁn&oﬁ?} gn %ﬁgra%‘gﬁi%ﬂ%b’g’éme‘%@é%%% %%“é"r%‘w ene

i sopht haP@yrieae oxideds a|comoppwek Pebypestylsatodifisd witbtharmaondastispobiveathanes| yani des
wi th pol yedyeitésnsg.MBEef i n copol yners, iononers or chenically bonded or graf-
ted el astoners; or with polyethers, e.g. with polyethylene glycol,

pol ypropyl ene glycol or polytetranethylene glycol; as well as pol yam des
or copol yanPdyphemydidre axddesianth sERDM, and miBGes afipolppliepsizhe esideowitenged duri ng

processi Rge(RBIWhao by g5 ﬁ'ﬁ'd%X.St ens). 17. Pol yureas, polyim des,
pol yam de-1 r’gad%%s andﬁ(gig ybenzi m dazol es. -
15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybuta-
dienes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof.

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

17. Polyureas, polyimides, polyamide-imides and polybenzimidazoles.
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| THI'S SIi EET HAS SEEN REPLACED -35- 18. Pol yesters derived from

di carboxylic acids and diols and/or from hydroxycarboxylic acids or the
corresponding | actones, for exanple polyethylene terephthalate,

pol ybutyl ene terephthal ate, poly- 1, 4-dinethyl ol cycl ohexane terephthal ate
and pol yhydr oxybenzoates, as well as gggck copol yether esters derived from
hydr oxyl -t ermi nat ed pol yethers; and al pol yesters nodified with

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

Pol ysul f ones, pol yether sul fones and pol yet her ketones. 21. Crosslinked

pol ynmers derived from al dehydes on the one hand and phenols, ureas .and

nel ani ned8oRolysatery Jraived siop disrbpxydis asifls 3¢ diody and/ag &royr BY drexyqaeboxylic
ur eal f or aBidd @PdoriegFindgaRclond| firleRan pie poBLagRYE eré@ihdise, pdlybuli¥he'd and

-dryi | kyd i 3. t t ed I t d f
Copol yestarEnbiae iy Ie ey iR hPare PR B S AR eees.
pol yhydr ias wellcsbbdck capdlyeihay¢sters dprineddeonabydronggbimikated palyethes; andaaish al so
hal ogen- ﬁ)ggkgde{:y rﬂg?iﬁ@@Wiih%tl}%ﬂﬁnEQEBfﬁlfBSOf | ow flammability. 24.
abl eri ro

Crosslin e acrylic resins ved m substituted acryl ates, for
exanpl e epoxy acryl ates, urethane acryl ates or polyester acrylates. 25.

Al kyd regignPolyRatioasiesbnd psllyekterdatbonsiey | at e resins crosslinked wth
mel am ne resins, urea resins, polyisocyanates or epoxy resins. 26.

Crossl i nked epoxy resins derived from pol yepoxi des, for exanple from

bi sgl yci @@l PobtshHomesppolfyetben stjyfohesadnidplobetter Hetepesxi des. 27. Natural pol yners
such as cellul ose, rubber, gelatin and chem cally nodified honol o- gous
derivatives thereof, for exanple cellul ose acetates, cellul ose propionates

and cel | . ((gesslipked/pelymsts dsrivehiomedldelydeseonshenshandaind phennis, pgas and
cel | ul 0Snel@Rind8bh tRSoth&SHaNA, R a PRinbl/fodRAId¥R}de\Esins, Afoa/fBigldehyat t he

af orenenti gned pol yner ol ybl ends), for exanple PP/EPDM Poly- ani de/ EPDM
or ABS, mﬁnfmﬁw@’@,&%ﬁe}émé@ =/ ABS, PBTP/ ABS, THI S SHEET HAS gEEI
REPLACED - 36- ’

22. Drying and non-drying alkyd resins.

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

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

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

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

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

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS,
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PC/ ASA, PC/ PBT, PVC/ CPE, PVC acryl ates, POMthernopl astic PUR,

PC/ t*hernopl astic PUR, POM acrylate, POM MBS, PPQ H PS, PPO PA 6.6 and
copol yners, PA/HDPE, PA/ PP, PA/PPO. 29. Naturally occurring and synthetic
brganic materials which are pure nononeric com pounds or m xtures of such
conpounds, for exanple mneral oils, mal and vegetable fats, oil and
waxes, or oils, fats and waxes based ‘on synthetic esters (e.g. pht hal at es,
adi - pates, phosphat es or trinmellitates) and also m xtures of synthetic
esters with mineral oils in any weight ratios, typically those used as

sSpi nni n ueo | - sion ch mat er.i al s.

38. Aqug%ﬁm@ﬁﬁspﬁﬁﬁﬁﬁ‘ééf%w ermopiAYIc P@E{g‘? ermpplasicGt ex or
| ati ces BUR, E@Mawlm,@d)MIMBSnEP(DAHIRSJ H@PAO@@hymwmlyrﬁustPWHmm,ect s of
the i nveph sy paypppher ef ore al so conposi tions conprising an organic
material that is susceptible to oxidative, thernmal or |ight-induced
degradation, and at |east one conpound of formula |. Preferred organic

material g9, aNﬁtu&ﬁIMc@hrrm%%’ﬁU s§MtAEded oni® hate?fa!%fv@m@lphﬂé putd/ Hntoﬁ&héﬁc pahyners.

Particularly preferred anic materials are synthetic polyners, nost
prefer abP‘ip‘%ﬁ@F Faxtupss o€ tsﬁ“‘g‘ OFIRPHRYSs forexpmpledningrabpids @pintad a@,ql yeastadlarat er i al s
zgr e pol ?/Em}ebﬁlasd(Waxpgloyoil@ffars%d S/dRd} lﬁSehcmi yyateay eaes (@% mhaaaltabmhﬁne go

e sing the e ve ounds
agai nst § iﬂ %?Té’l% gi("l?é h{m‘% a@g‘t“i“%&f Séé‘ﬁ&éf 8?‘?@7 V[}Hﬂlg}nemé’ol i on of
heat whi &ty webt@ndwymgaltynbosepxsed:@ssnmgng)commmmp,l aasvedl asEqee@sepninds  of
this invgphd G’t”s#@ﬁﬁ]atté}ﬁﬂse‘c ore admrably suited for use as processing

stabi lisers. e conpounds of formula | will preferably be added to the
organic material to be stabi- lised in concentrations of 0.0005 to 5 %

pr ef er abyy. Qq@&ilstemui’sl%s dfylatu@zalolryyrﬁh&;b rtibbet, &8. naR@gagkeQ0r [dfiGesst ght of
said mater n a }b Q0 COo r|S|ngthe conpounds of fornmula I, the

i nventi Vcéarh%%%tgﬁift]y{)eﬁg H&?len&g% YYOESf urt her co-stabilisers, t ypi cal | y the
following: T H S,:..1 + EEt REPLACED -37- 1. Anti oxi dants_

Further objects of the invention are therefore also compositions comprising an organic
material that is susceptible to oxidative, thermal or light-induced degradation, and at least
one compound of formula I.

Preferred organic materials are natural, semi-synthetic or, preferably, synthetic polymers.

Particularly preferred organic materials are synthetic polymers, most preferably thermo-
plastic polymers. Especially preferred organic materials are polyacetals or polyolefins
- such as polypropylene or polyethylene.

To be singled out for special mention is the efficacy of the novel compounds against ther-
mal and oxidative degradation, especially under the action of heat which occurs during the
processing of thermoplasts. The compounds of this invention are therefore admirably |
suited for use as processing stabilisers.

The compounds of formula I will preferably be added to the organic material to be stabi-
lised in concentrations of 0.0005 to 5 %, preferably 0.001 to 2 %, typically 0.01 to 2 %,
based on the weight of said material.

In addition to comprising the compounds of formula I, the inventive compositions may
comprise further co-stabilisers, typically the following:
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1.1., Al kyl at ed nonophenol s, for exanple 2,6-di-tert-butyl-4-nethyl phenol,
2-tert-butyl - 4,6-dinethyl phenol, 2,6-di-tert-butyl-4-ethyl phenol,
g, i -tert-butyl-4-n-butyl phenol 2,6-di-tert-butyl-4-isobutyl phenol,

di
, 6-di cycl opentyl - 4- net hyl phenol , 2-((X- rret hyl cycl o-
he
6

1
t
6-
6-
xyl) -4, 6-di net hyl phenol , 2, 6- d| oct adsg - 4- met hyl phenol ,
2,4,6-t ri cycl ohexyl phenol , 2, 6-di-ter butyl 4- met hoxynet hyl phenol
2, 6-di - nonyl - 4- met hyl phenol , 2, 4-di nmethyl -6- (1'-nethylundec-1'-yl)phenol,
2, 4-di net hyl - 6- (1' - met hyl hept adec-1' -yl )phenol , 2,4-di-
met hyl -6- (1" -nmethyl tridec-1'-yl)phenol and m xtures thereof. 1.2.
Al kyl t hi drédmnhipkidaaisol s, for exanpl e
, 4-
4-
6-
d
5-
e
5-
5-
i s-

di octyl t hi omet hyl -6-tert-butyl phenol,
di octyl t hi omet hyl - 6- et hyI phenol , 2, 4- di octyl t hi omet hyl - 6- et hyl phenol ,

, 6- di - dd-L-delkylated;morophcnals, F RN AMBiehB1di-tert-Buty &?@é‘@ﬂpmﬁbg tgRPUEYIky| at ed
ydr ogui mggraineth@l ﬁhamrmdsm &rﬁbaykAmemuﬁMJ26~ﬁ14t@t-bﬁx>yynhﬁmy1§lhenol

2

2

2

h

honyl - 4 2SR RHERONY S TEhBRPRea0g 2 & bl ey e B oR G metieytlo

:2), g: -t euekylbut@tiﬂﬂbtggmhmy 2, (&dlosmba;yl-ra sthettlylpherol,- 24 6:3ttieyel dhedylpkgrendj sol e,
b1 o- (3, 5o St %ﬁi’éﬁ%@%ﬂ% 16385 P iopy &meihyjphepgl, 2 dimgtyl-6
exanpl e dltmedphedes- 1 xlkﬂleo@bBH mﬁthyyﬁt(bdbﬁhblhewtad%to'é)@bmo? 4-4hd

m xtures ghéiryl il(xﬁféthﬁmd%cﬁ) A hehol i BRkaingetot i odi phenyl ethers, for
exanple 2,2 -thiobis(6-tert-butyl-4-nethyl- phenol),
2-2' - thi obi s(4-octyl phenol), 4,4'-thiobis(6-tert-butyl-3-nethyl phenol),

4,4" -thile2. Aiky(tlﬁemetliviﬂmmﬂb 3¢ exdnipl¢ pAetiodtylthiomethyl-6-tert-butylphenol,

4 4' -t hi C ),

et hyl - Ozbdrﬁo(’)% 1 ?‘?ﬁ i ﬁ.[Elbll*ﬁ@fé%)ﬂ be- é%ﬁmﬁb@% gbg %hepgl, 2fﬁocr11 c(laoxarrpl e
2,2 rret pﬂﬂé@mgm fiewnylpa@@ql- 4- et hyI phenol ),

2,2 -nmet hyl enebi s(6-tert-butyl - 4-et hyl phenol),

22 rrethleneb|s4rrethl-6 cy.cl ohex henol
) SR liAonms o i Ve 51 Famplesd Brien bl
b| s( 6 nonyémdxylmemﬂ b,ﬁahaér) bu@ll@&o@ﬁmb@ﬁhn-w@ﬂaﬁyﬁyd@qumemm pihenol ),

t
vyt o NS el ol UG PGB g oy
| enebi s[ GOl ﬁnﬂeﬂetmix,lﬂ h)qdrﬁ@mspi;egé@ -tert-butyl-4-hydroxyphenyl stearate

2,2" - met - -tﬂk]fﬂ%&ty 4- nonyl phenol 4, 4'

- met hyl e%%o?gs]??h%&glbﬁ?le?t but ypgémol §/daie‘41 4" - rre%/hgl eneb? s(6-tert-

but yl - 2- met hyl phenol ),

1, 1- bi s(5L4 erdcobhwls- for by athphe\x- coptichol] Pceopherbly y-acepherof -Shiosgpherdtlaid SHEET

HAS - BEE'mlxlt?uErgé‘ redf (é Ramin E).

—

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-buty1—4-methyl-

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

bis(6-tert-butyl-2-methylphenol), 4,4'-thiobis-(3,6-di-sec-amylphenol), 4,4'-bis-(2,6-dim-
- ethyl-4-hydroxyphenyl) disulfide.

1.6. Alkylidenebisphenols, for example 2,2’-methylenebis(6-tert-butyl-4-methylphenol),
2,2’-methylenebis(6-tert-butyl-4-ethylphenol), 2,2’-methylenebis{4-methyl-6-(a-methyl-
cyclohexyl)phenol], 2,2’-methylenebis(4-methyl-6-cyclohexylphenol), 2,2’ -methylene-
bis(6-nonyl-4-methylphenol), 2,2’-methylenebis(4,6-di-tert-butylphenol), 2,2’ -ethylidene-
bis(4,6-di-tert-butylphenol), 2,2’ -ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2’ -methy-
lenebis[6-(a-methylbenzyl)-4-nonylphenol], 2,2’-methylenebis{6-(o,a-dimethylbenzyl)-
4-nonylphenol], 4,4’-methylenebis(2,6-di-tert-butylphenol), 4,4’-methylenebis(6-tert-
butyl-2-methylphenol), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-
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tert-butyl-5-methyl-2-hydroxybenzyl) - 4- net hyl phenol ,
1,1,3-tris(5-tert- butyl-4-hydroxy- 2- et hyl phenyl ) but ane,

1, 1-bis(5-tert-butyl-4-hydroxy-2-nmet hyl - phenyl ) - 3- n- dodecyl ner -

capt obut ane, et hyl ene gl ycol

bi s[3,3-bis(3 -tert-butyl-4'-hydroxyphenyl)butyrate], bis(3-
tert-butyl-4-hydroxy-5-nethy|-phenyl)ﬂﬂ%yclopentadiene, bi s[2- (3
-tert-butyl-2" -hydroxy-

5' - net hyl benzyl )-6-tert-butyl-4-net hyl phenyl ] terepht hal ate,

1, 1- bi s- (3, 5-di net hyl -2- hydr oxyphenyl) butane,

2, 2- bi s- €8; Byl 5-methyl{3ult ydrexdrbhyail od-yeiieriptichpl, @ﬂ@&;s(&-t@t—husl—@ !ﬁydroxy-

tert-butyl tih | t
LS T B e DR R .
and S befRPIdUERpRiKigRe glfy@,qa tis{diph tert butyl- hydroxyp enyl)butyrate] bis(3-
3,5, 3", Slerttiaitylad-hediox Ptk th4l- enal)myykﬂopamadebnleemgnzL(setdiebutyl -2’-hydroxy-

oct adecy y@?@’&ﬁj&g%‘ gts%%ﬁgﬁt My eff)ﬁgnyﬁerep hARESE Mofs- (3 S it 152-dI -tert-

butyl -
bi s(4-t ehydrbmghlenﬁémymeoi)z lﬁs -63, SHdireertapi tpledrby dipaly pHenpbproparep RRH#AL -85 €,

bi s(3, 5- tg t butyl - 4-
h;ggoxybfeéhtzﬁlﬁﬂe g%%% cet at e 9@1 %@é?égkfr%égﬁazpﬁb}?% ?rgég%gtq-lgs&q#%r gxzmpl e
di oct adeb‘&ll&’ Q—hzdmxﬂ(r@tgylghenb@pemym yl - 2- hydr oxybenzyl ) - mal onat e,

d| oct adecyl - 2- (3 tert-butyl-4-hydroxy- 5 met hyl benzyl ) - mal o- nate,

. b::lgdecYHnBr Wb %e§ Qc},’ Fcompoundg ?for exampie §,g,3p§‘ttgtra-tert u(%)rrl% X bcﬁg)%dvro?( mel onate
[ 4I (1, I1 dibSriyd etharrectagedyldyh ydodreny,5ldidetRy be sfyBmercaptodcetate, tis-y3,54i-tardr oxyben
15 5ot ¢ PRy nydegky bl ORI, YRR GORPR el Ben BRI e e,

1, 4- bi s(®r al&t@rms(ﬁét@l’rtemthMdWMwal)yl)EUIﬁdS I@OCWéﬁrmrhWtbéﬁ-zene

2,4, 6- ”hfc(réxy%eﬂkylhﬁféapﬁid&é’tbtedf hydr oxybenzyl ) phenol . 1.10. Tri azi ne
Corrpounds for exanple 2,4-bis(octyl mercapto)-6-(3,5-di-tert-butyl -
hydr oxyani l i no) -1, 3, 5- tr|a2|ne

2- oct y| meRcHptmxgbdhzglatadInSonites, Evrtexbmplel didetidedyle 9-bis-(3,5-di-tert-butyl-2-
ani i no) p .
2-oct yl fgx eﬁm%lylz{ttal(ﬂka{’p gl-actacgecﬂ-Z lS Ler} bglty}.'4 é;ydroxisherﬁlgt)l(l%sbenzyl) -malo-

1,3,5-t rna;g,| iglodecylmercaptoethyl-2,2-bis-(3,5-di- tert-butyl -4-hydroxybenzyl)malonate, bis-

2,4, 6- ”[cﬁ(ﬁl 5‘3dtbtr£xﬁét§xyﬁ>‘dhbl phénﬁ%@@%é’(@@edl%ﬂ(-bu&l-a l@d?éﬂyﬁéﬁi}?)maiorﬁté tris-
(3,5-d ert-b - 4-hydr 6xybenzyl)i socyanur at e,
1,3,5 tris(4- tert but yl - 3- hydr oxy- 2, 6-di - nethylbenzyl)lsocyanurate
i g g trig( %r(?nﬁﬂcﬁy&i’rbx%hﬂlcémbmgfdembpbﬂm/ﬂleﬂb}ﬂ ﬂrrsi(s;srd“x t‘éxftJbu\gﬂ ‘.

, 5-1 r| S tria
2 e, noBabel SR e | PR RS BB P 2336,
Benzyl p hmsqahmﬂarﬂlwzexfeo 2, 4¢hctiisfi é-dl—tert-buty1-4-hydroxybenzyl)phenol
di met hyl -2, 5-di -tert-butyl -4-hydroxybenzyl phos- phonate, die thyl-
3, 5-di -tert- butyl - 4- hydroxg}tﬁ)enzyl phosphonat e, di oct adec I3 5-di-tert-
but y! - 4- hylfr Fisaiae:Comppundshion axampleild-BisjoptyimeaaptoEt=(p, brii-taribptyl-4-

hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di- tert-butyl 4 -hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-
1,3,5-triazine, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris-
(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-di-
methylbenzyl)isocyanurate, 2;4,6-tris(3,5-di-tert-butyl-4—hydroxyphenylethyl)-1,3,5—tri-
azine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine,
1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurate.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphos-
phonate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-
butyl-4-hydroxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy3-methylbenzyl-
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-39- phosphonate, the calciumsalt of the nonoethyl ester of

3,5-*di -tert-butyl -4-hydroxybenzyl - phosphonic acid. 1.12. Acyl am nophenol s,
for exanple 4-hydroxyl auranilide, 4-hydroxystearanilide, octyl
N-(3,5-di-tert-butyl -4-hydroxyphenyl )carbamate. 1.13. Esters of
0-(3,5-di-tert-butyl -4- hydroxyphenyl)pﬁﬁplonic acid with nono- or poly-
hydric al cohols, e.g. w th nethanol anol, octanol, octadecanol,

1, 6- hexanedi ol , 1,9- nonanediol, ethylene glycol, 1,2-propanediol,
neopentyl glycol, thiodiethylene glycol, di- ethylene egcoI triethylene

gl ycol, pentaer t itaol, tris(h thyI) | socyanur at e,

bi s( hydrgaw?‘ﬂ#‘*}’ & Faleiym sglty it%tme%‘{egwéf‘fste@ft}ﬁ &bm%@cﬁ%wowbcnzyl-
tri met hyphesphosidiaodd, tri- nethyl ol propane, 4-hydroxynethyl -

| - phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1.14. Esters of

O-(5-tert- butyI 4- hydr oxy- 3- net hyl phenyl ) propi onic acid wth nono- or
pol yhydr iLd 2aAewlamirophenq)s, foi example fdpdioxyleutaaiiise, 4-bpdranpitsaranitidel ectyhol |
1, 6- hexa 1 n gl ycol, 1, 2-propanediol,
neopentylﬁeéj 5)(L:jz)ten l?‘%lylog_lrﬂggﬁs @r?gyg&z{/}cirﬁﬂg di et hyI ene glycol, tiet hyI ene
egcoI pentaerythrltol tris(hydroxyethyl) isocyanurate,

N, N - bi s(1ImdE@mseiffwd3)3:mamndﬁnyl?4-mrawme@ﬂmbmo&ctabidamnh@ﬂ@c@rrwly-
trinmet hyl hexa drl-1 % Ilo ane d 1 dioL L.O-
4- hydr ox HEHHEF0 °?Jﬁo%|8'ﬂ 6"’@98 Bftadesangl, Lo yganedipl  59- oy er
of 0-( 3, Senlinedol celﬂaxg/ne-glydw,dk bpyqpaecmbl) peapentyh glycaic thilodiethplen® plyeolodi-pol y-

hyd ’

6 hoxaniaear 2upd) el BSEOBRqerfhaRh st 0Py ROEAAGHAT NN -
neopent yblsgmdé@fyeﬂtmowmeh%@ﬁ@dgcwbﬂ thcnpenté@m@nw%mxancdxeh B ene
glycol, p¥dpane, Wléydrb)g’rﬁétﬁyldlr pmssﬁhm |6)7 hﬁﬁﬁM@i&é[@tﬁz]oE{aN:

bi s( hydroxyet hyI )oxam e t hi’aundecanol hi apent adecanol ,

trimet hyl hexanedi ol , tri- nethylol propane 4 hydroxynet hyl - |

- phosphad 246E§tetsrdf®<€5btienvbnlm 4-Rydtoy-3-aodthylphendl)pfopidnid soid wath mono- or

3, 5-di 'tﬁBlé;hghﬁé’Ll{cﬁhde/ dr O3y @Wﬁ&y%ﬁnano dn1 %Eiaﬂ?l""'o&gg&gﬁcahglhe%eﬁh&fdr' c

al cohol s océtano

1, 6- hexaﬁ&dnmane@obeﬁwmlaélycal d12-propaRedinienegpsripl glycol Ahindissent glycol,
neopentyhuﬂk e&l éé{)' t?h ity lpBeel, pbiia mri.%le&ﬂm qucyaﬂl{m@t hyl ene
yd!

glvco . gEqy KO CE G e

trimethy bhemmn&ﬂl(ﬂbropaﬂel 4-hydtdxyhettyl-d gehoephad2, 6y drioxabisictof2.2.2]octane.

| - phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1.17. Am des of

0-(3,5- dl-tert butyI 4- hydroxyphenyl)pr0|on|c acid e.g. N, N -bis(3,5-di-
tert - but WS ' 5 yelohex ybdvh ydrexyahenybprepheni¢ agil path IRPIG- Or poly-

-bi s(3, 5nJirid ﬁ%&h&lk‘t&’é wﬂlﬂhgthgol &\, detanoEEMadecanol, 1,6- hexanedlol 1,9-
-~ nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, di-

ethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-
bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonane-
diol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene
glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis-
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, tri-
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo{2.2.2]octane.

1.17. Amides of 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N’-bis(3,5-di-
tert-butyl-4-hydroxyphenylpropionyl)hexamethylenediamine, N,N’-bis(3,5-di-tert-butyl-
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REPLACED -40- 4-hydroxyphenyl propi onyl )trinethyl enedi am ne, N, N

-bi s(3,5-di-tert-butyl -4-hydroxy- phenyl propi onyl ) hydrazi ne. 2. W
absorbers and light stabilisers 2.1. 2-(2'-Hydroxyphenyl)benzotriazol es,
for exanple 2-(2'-hydroxy-5"'-nmethyl phenyl)- benzotriazol e,

2-(3',5 -di-tert-butyl-2'-hydroxyphenyjgybenzotriazole, 2-(5 -tert-butyl-2'-
hydr oxyphenyl ) benzotri azol e,
2-(2'-hydroxy-5"-(1,1, 3, 3-tetranet hyl butyl ) phenyl )benzo- triazol e,
2-(3,5 -di-tert-butyl-2'-hydroxyphenyl)-5-chl oro-benzotri azol e,
2-(3'-tert-hutyl- 2' -hydroxy-5' -nethylphenyl)-5-chloro-benzotriazol e,
o (3 i phediropbpy s R e AR blh s e S B ot

2- (2' - hy dhawyprdapiooghyydvaaipdhenyl ) benzotri azole, 2-(3',5' -

di -tert-amyl -2'-hydroxyphenyl ) benzotri azol e,

2-(3",5" -bis-((X (X-di met hyl benzyl)-2'- hydroxyphenyl)benzotriazol e,

m xture é£U¥.ab3go tatpliseny dr oxy- 5' - ( 2- oct yl oxycar -

bonyl et hyl ) phenyl ) - 5- chl or o- benzotri azol e, )

2-(3' -tert- yl-5' -[2-(2-ethyl hexyl oxy)-car-_ ,
ponyl ot hl 42 Hydical PiAahPenZbuighies, ot Graribih (X AoNry-S -methylphenyD:

2- ( ﬁ -t eb_énzlmuiz?tb}eZh 2-(Byﬂ’r-diXt‘i¢rt5b'ut)(l-Zl-’ -hydrogyphenyl)t_)enzotln'azole, 2-(5’-tert-butyt1)-2’- s
met hoxycar bonyl.et n - ro- t ol e -(3\.-tert-butyl -2
e Rt L M AL I A
2- (3" -t etriazplel Y1325 - diytdrtduyyl 2’ -hiygroxyphenyl)-5-chloro-benzotriazole, 2-(3’-tert-butyl-

oxycar boQBth&xJaX%'JSpJPx?é?Bé\)l%l%@?)@-éﬂl%%e%zouiazole, 2-(31-sec:butyl-5"-tert-butyl-2'-
2=(3' -tert-butyl -5 -[2Z-(2-éthyl hexyl oxy) carbonyl - etlf"ly ? ) .

-2' - hydr 83(‘}‘[9?% ybe Er}apglfoil-g -hydroxy-4’-octyloxyphenyl)benzotriazole, 2-(3’,5’-

2- (3" - dodpeyt-amykIrydessyphenyTe hydupdworey 2)(BESTZisls-(& ok dimethglbeangl)-2'- _

2 (3" - teq o DYl Mlen b INALOSYie Smbhdre o 995 M BT RO S JRsyl penzot ri -
2, 2" - met hghydebybpldngl) SchlpB-Benzetriazote 21(A -teut- ity - 5-[R ¢ D2 dtylieayloixg)-Bary | phenol ]

, the t 91y ' 041 . i -(3'-tert- 2. -5'.(2-

2. 13-t ePPIRERY AL YR DR O Uihrclbonzotriapsle, 2-togbuyk 2" hydroxy- 52

phenyl | - D8IENeHPPRUSEY BPRGNYH-Jen et teprHazAle G- teggmityl-2 - hydroxy-5'-(2-

gR- §3H2?‘lgre?ﬁ%'?l@bﬁ}la'myll)bl&f@lz)ﬁhngotriaut)le,_ 2-(3'-|tert-but l-2’-hyd|roxy2-5'-2(2-octyl-
"-tert-hu Xy-9' - benz zol - 2- v n 2.

2- Hydr oxy &%ﬁ%ﬁéﬂ%ﬂé@e Xﬁi@“é%ﬁfﬁ%%{% %E%§F %i@'@ﬁ%fﬁ?ﬁ&ﬁ’cﬁl%aﬂw OXY,

4- de- cyktwil-2’ dydookyphempt)benzothiamoley Re(8 ydodésyl 2’ Mydtoxiy i drethyypenyll)benzo-

2' - hydr oxy.:41.4, = db et ' | ¢E65). ; ' and

uns u)l;st i ﬁatzélcf %‘éﬁ%‘g?é@‘g'@(“ é%&%&?&#-&@gs&c@ﬂ@%&ﬁoﬁ&g %Bﬂgﬁ‘é’%‘{/‘:ﬁ&g‘% icyl ate,

phenyl s%Qléyﬁ'%ftfé?mb}]@t‘?bﬁ&bh&l»3é”aqeifgwta%}lt)’@'r%é%91329lés?oyléh¢ft9|l],; thei s(4-

g e g t a_bu: Wa?ﬁ@téﬁﬁlbiti(irﬁ;ﬁ@gﬁ‘dt @Qbv[3'h@ﬂ?ﬂ)&‘l-ﬁ'"—@ﬂé&b?ﬁmb&yﬁt@l)—ﬁ'ﬂfyﬁ%ﬁw| phenyl
,5-di-tert- - 4- roxybenzoat e, Xa

320 di -t Bheniliedibentorhcis pHB Rty Ens ERARLIN (8- GHoHe EPQCH

but yl - 4- shereoR HiEnerobugyl-42hydrdnyb-2H-bemhotriazol-2 lylghghylhenyl|

3,5-di-tert-butyl -4-hydroxy-

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-de-
cyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4’-trihydroxy and 2’-hydroxy-4,4’-dimethoxy
derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-

phenyl salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-
tert-butylbenzoyl) resorcinol, benzoyl resorcinol, 2,4-di-tertbutylphenyl 3,5-di-tert-butyl-
4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-
butyl-4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxy-
benzoate.
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benzoate. THI S SHEET HAS BEEN REPLACED -41- 2.4. Acrylates, for exanple
et hyl a-cyano-[3, (3-di phenyl acryl ate, isooctyl a-cyano-p, p-di -

phenyl acryl ate, methyl a-carbonethoxyci nnamate, nethyl

a- cyano- p- net hyl - p- net hoxy- ci nnamate, butyl

a- cyano- p- net hyl - p- net hoxy- ci nnamat e, et hyl a-carbonet hoxy- p-

nmet hoxyci nnamat e and N-((3-car bonet hoX¥-p- cyanovi nyl ) - 2- net hyl i ndol i ne.
2.5. Nickel conpounds, for exanple nickel conplexes of

2,2 -thio-bis-[4-(1,1,3,3-tetra- nethyl butyl)phenol], such as the 1:1 or
1:2 complex, with or without additional |igands such as n-butyl am.ne,

t ri et handdafAindates, f%@(mptdfék)ﬂlOdit)eltnhdﬂbﬂ@hEMacryiiatck'sbodwthyamB [3 -di-

t hi ocarb k t & _or
et hyl ?Hegrﬁslpdcrﬁéte ﬂéth?lé‘{;(z&_ﬁr b%fn_eiﬂb‘% ert ﬁ %‘@ﬁz‘%g no p gtnh:-ygﬁam , hi ckel

conpl exe%mB%mR‘Et 'Eﬁé)"n%yaf@ [éj-meg}y szﬁ‘%’ﬂb?(‘yn%nﬁé{fﬁ prehdbomsHeEyiPk et oxi e,

ni ckel cormogycianahatd apdBRiE-calbdmetioRy-B-oyarddy hyDXQ R tyhialdlinew t h or wi t hout
additional ligands. 2.6. Sterically hindered am nes, for exanple '

bis(2,2,6, 6-tetranethyl -pi peridyl)sebacat e,
bi s(2, 2, Qis_ugmmm_ﬁopemmﬂ niskel comaleses of 2,2’-thio-bis-[4-(1,1,3,3-tetra-

bis(1, 2, id
o SE 15 %regn@)ugg%tgﬁ% ’hy B?Pﬂ{e I VR £8R8MmpleR; with or without additional ligands

n- but y| - $10h-agin-putylaming; aﬂ%aenlewb@ﬂyllomyéﬁa%nolmvm, ekpd ditydyldi- of
1-(2- hydﬂﬂofcaﬂsdiwdté -n?ck%l &lﬁ-otfﬁierrﬂmi‘iahéyl edlerbyeds. A/ REMOT brcithya eddfl ofYcci - nic

d, d
NN - bi o SR g fBrhhorihoneyiphgsabonicasio) miskel FOmmER REeOXiRERE 806
4-tert- o@ﬂyﬂmnyn%n@ﬂ&mheow wrdeeylk&@oXimer niakel cemplexes of 1-phenyl-4-lauroyl-5-
tri 2,2 | otri tate,
t(ra!t ?gki S gdrg %ﬁ%ﬁ{lﬂ?r ane(%r‘km]ﬂ{oin%ddiu% g%ﬁdgrll 2?3,H4?(t:)5t :ng- tetracar-
boxylate, 1,1 -(1,2-et hanedl yl )b| 5(3 3,5, 5-tetranet hyl pi perazi none),
j bte”ZOYDQS&n@a]fN hfh@ér’ééﬁﬁﬁrﬁk‘é' ﬂ%lk BRdnhslé 81%(2 2,6,6- tetrameth§1 plpendyl)sebacate
R AT A I A IR R L R
3- n- oct ybis(172,2,600-Periteme thyipi peyidyl) n3huBylt 3, 5-di-espbutpl-4-h pdrdeyienz Ambi sha),
bi s(1-oc 6mt
b: :E 1- OCP%IC%XN% % Zl 2% l@{ ra#e?ﬁfjéie%%ghﬂ?&%%ng& ? %ﬁlP%ndmec%nrﬁl uﬁgslat e of
N, N' - bi sn(czac , éhescondensateeaf NN’ Disg? érﬁ @yamn@thmnmmmm&;nam

4- nmor pho i e, )
4-mor PhObjnfiR: %dg BHCoPafirb-6RndnloBal gs;g%ﬂgtﬁr BAHIR T Raftbuny|-4-oiperi

O O Bl e m TR D S RagB Iy ooy | sad-Deinte At at e of
2- chl or obéxydatd t, (14(1an@uianédayn)m(3&is&tﬁx&dmeh&w)mmmyl -2,2,6,6-

W) L BBt RS IARS ot uators o BB ARERYpBTHARY SHFA%:6.6-penta

methylplpendyl) -2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonate, 3-n-octyl-
7,1,9,9-tetramethyl-1,3, 8- triazasprio[4.5])decan-2,4-dion, bis(1-octyloxy-2,2,6,6-tetra-
methylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succinate, the

condensate of N,N'-bis-(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and
4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butyl-
amino-2,2,6,6-tetramethylpiperidyl )-1,3,5-triazine and 1,2-bis(3-aminopropylamino)-
ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperi-
dyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-
piperidyl)pyrrolidin-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli-
dine-2,5-dione.

2.7. Oxamides, for example 4,4’-dioctyloxyoxanilide, 2,2’ -diethoxyoxanilide, 2,2’-dioc-
tyloxy-5,5’-di-tert-butoxanilide, 2,2’-didodecyloxy-5,5’-di-tert-butoxanilide, 2-ethoxy-2’
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tetramethyl -1, 3,8-triazaspiro[ 4. 5] decane- 2, 4-di one,

3-dodecyl -1-(2, 2,6, 6-tetranet hyl -4- piperidyl)pyrrolidin-2,5-dione;
3-dodecyl -1-(1, 2, 2, 6, 6-pent anet hyl - 4- pi peri dyl ) pyrroli- dine-2,5-dione.
2.7. Oxamides, for exanple 4,4'-dioctyl oxyoxanilide,

2,2' -di ethoxyoxanilide, 2,2'-dioc- tylgxy-5,5-di-tert-butoxanilide,

2,2' -di dodecyl oxy-5,5"-di -tert-butoxanilide, 2-ethoxy-2'- TH S SHEET HAS
SEEN REPLACED - 42- ethyl oxanilide, N, N -bis(3-dinethylam nopropyl)oxam de,
2-ethoxy-5-tert-butyl-2'-ethox- anilide and its mxture with

2- et hoxy-2' - et hy.l.- e dl At ert s oxani |l i.de_an 1 Xt ur of ri,ho-. and
par o ot FOXTRATEGE Y P BRb PR e e i, Ztisrd S eelipyi i
p- et hoxyarflideibnd s ixtueedwislx 2reitioxsles-etiyl-§,4’-di-tert-butoxanilide and mixtures of

2-(2-Hyd - ~didub &l i - - -disub-
P e AN e sty e pory i

2- ( 2- hy dPERpdAxXaBilidESxyphenyl ) - 4, 6- bi s( 2, 4- di met hyl phenyl )- 1,3, 5-tri azi ne,
2- (2, 4-di hydr oxyphenyl) -4, 6- bi s(2, 4-di net hyl phenyl )-1, 3,5-tri azi ne,
2,4-bis(2-h :4-pro vphenyl ) -6- (2, 4-di net h henyl )-1,3,5-tri azi ne,
2 (2-ny. 28l GRS ElH el 15 & BP0 Pat e,

2- ( 2- hydpbenyd )41 dddeiayine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-

gi‘%’gf‘ﬁ;élrl,)03;,(541.9%:2%?13-3?%;yf})‘H?BMhQH'ﬁM,@Bi;(?%’-amte[ﬂy?[ﬁlieﬂﬁa-1,?,5jtriazine,
3-but yl o%54:%ﬁ@p@s@;whéwwqylmsyehw&)c@,(?44xslilrn@tmyh9nyi);Bﬁé-mﬂme,i he-hy-

2- [ 2- hy degoky=4toégtoxPyEng Y4, 8:50¢4 letry¥pHeh PIPM | 15 ¥l aztee DY b hydroxy-4-dodecyl-

0 AL b EON T2 st R o

N, N - bi s@<haityloyy-pydppxp)ptiema]-46;bid2M-ditnethyB- 53 Gitriazing, 20[@thyldrakyd-2-oxyphenyl -
ropl on I - . - ..

bi s?ben%‘%"?@égea@}g@ﬂpg‘@%@%&@%ﬁj%@%@#ﬁ’?ﬁ%ﬁmgé%&%“%w di hydr azi de,

sebacoyl bisphenyl hydrazide, N N -di- acetyladipoyl dihydrazide, _
N, N - bi s @S@ietdt bativh@¥a o exginlﬁléqtl,w-’1&&1e_n?lo%mme,sﬂssﬁiiéﬁ¥l|-lq%ﬁh‘c#&gl Iopr opi onyl

phoeph t BYAERCNSY oGS eSS o SN ety Sesefr g GhEp YT

t ri s( nonptqpieny) Rydodwiseg)3-saicyloyldndine-l 2,4 ixzple] biebehzylidetegoxatgalid phosphite,
di steary t.ae It | FH-Pa g ~ b epyl ) phos-
phi te, d#’?’Q’%g‘té’gy‘f%g@te’a@%’%ﬁ@?ﬁmﬁﬁ% é@%@,lﬁb&&s‘?%ﬁd&gﬁﬁ%:“?&@%y| phenyl )
pent aer ygqaﬁ{yltagipoyus)lbmjg;jﬁq:,tl\éN'-bis(sallcyloyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)-

bi s(2, 6- %o;?r%bidnw&i}ikrdlﬂziﬂﬁt hyl-phenyl ) - pentaeryt hritol diphosphite,
di i sode- cyl oxypéntaerythritol diphosphite,
bis(2,4-di-tert-butyl-6-nethyl phenyl)pentaerythritol di-

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

-~ phites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, triocta-
| - decyl phosphite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phos-

phite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol
diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)-pentaeryt hritol diphosphite, diisode-
cyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol di-
phosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphsophite, tristearyl sorbitol tri-
phosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4’ -biphenylene diphosphonite, 6-isooctyl-
oxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-1,3,2-dioxaphosphocin, 6-fluoro-2,4,8,10-
tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-
methylphenyl)methylphosphite, bis(2,4-di-tert-butyl-6-methyiphenyl)ethylphosphite.

5. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the

lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of
2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecy! disulfide, penta-
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phosphite, bis(2,4,6-tris(tert-butyl phenyl)pentaerythritol diphsophite,
tristearyl sorbitol tri- phosphite, tetrakis(2,4-di-tert-butylphenyl)
4, 4' - bi phenyl ene di phosphonite, 6-isooctyl-
oxy-2,4,8,10-tetra-tert-butyl - 12H di benz[ d, g] -1, 3, 2- di oxaphosphoci n,
6-fluoro-2,4,8,10- tetra- tert-butyl-_J32-nmethyl-dibenz[d, g] -

1, 3, 2-di oxaphosphocin, bis(2,4-di-tert-butyl-

met hyl phenyl ) net hyl phosphit e,

bis(2,4-di-tert-butyl-6-nmethyl phenyl)ethyl phosphite. 5. Peroxide

scavengers sters. o 3-1 hi odi propionic acid, for exanple the
| auryl, Eyé*éﬁ";g/ tega%n{as&ﬂ%c ‘P‘efcrﬁpk’ééf;‘?Pl"&% ers, mercapt oben2| m dazol e or the
zinc salt of 2- mer capt obenzi m dazol e, 2| nc di butyI di t hi ocar barrat e,

di oct adegypodistelstfbfiseRe MrdxaRbleS:

erythri tc‘)l_or‘gl—r"a‘ls—s_rvﬁgﬁ fBr f( P‘cap )pr op| onat e%}&n%ﬁj{yam 5e sf)abl i sers
for exanﬁh%sphewﬁﬁempgamc{%anﬂﬁaléwmlwé@mmanmeﬁe. odi des and/or phosphor us
conpounds and salts of divalent manganese. 7. Basic co stabilisers, for

| | | lid tri- all
cyanur ot & Bast0StapfiGest R e Rl ool T PYsa o ekenddhighiives.

pol yur e- allylaryasyraee, mhideriedtives Sytazinaridriedtivab, |anﬁn&ap<blblarﬁﬁie§,| pod@lrés of

hi gher f f safi& I t zinc stearate. magnesi um
behenat e%a?’résg%gégﬂﬁlﬁ%&t ear gll[ﬁphﬁ c%lae&%h ?‘l{p&ﬁ Sﬁg{)ﬁthé%her;# ‘fg %?’i??ﬂ%% mtate,
ant i mony Cpgisteaoriac steaiate; magpssiwe heheohiel magnes@m mateasqdngn dgents, for
exanpl e, néteht@%hd?@ia%bbﬁ%ﬂhﬁat@%ﬂmoﬂ?'p?fdéa@@ﬂdﬁate ot 9@713 gcea{dlﬁe acid. 9.
Firl I ers and reinforcing agents, for exanple, calciumcarbonate, silicates,
glass fibres, asbestos, talc, kaolin, mca, bariumsulfate, netal oxides
and hydr 8xNdelsatimpaagens, fmlrazmplem-mpdqtbmﬂbeﬁ&ic faid)adipidstid,idigtnylfacdticexanpl e,
pl asti ci S84S | ubricants, emulsifiers, pignments, optical brighteners,

fl ameproofing agents, antistatic agents and bl owi ng agents. The
co-stabilisers are typically used in concentrations of 0.01 to 10 % based

on the tot Pi'llers"ﬁ'd%‘lhf&émkl'& edtRUEF éx%{'n i cgl@luﬁf]@a?bédaﬁfgdﬁgt@? gl i {egorrpounds

of fornmul can_be used .| artl r 'toget
oxi dant s 28 e?@ﬁ’t‘a]é‘t kantin; g‘é‘iasb Sligse, 6’&%%‘&"%@5 §P%B¥‘FP§’€F§ c‘“IbP“ |b£a°k
parti cul grdpyut@r eferred to use the novel conpounds of formula | together
wi th phenolic antioxidants. The novel conpositions therefore preferably
conprise, in addition to com

10. Other additives, for example, plasticisers, lubricants, emulsifiers, pigments, optical

brighteners, flameproofing agents, antistatic agents and blowing agents.

The co-stabilisers are typically used in concentrations of 0.01 to 10 %, based on the total
S weight of the material to be stabilised.

The novel compounds of formula I can be used in particular together with phenolic anti-
oxidants, light stabilisers and/or processing stabilisers.

It is particularly preferred to use the novel compounds of formula I together with phenolic
antioxidants. The novel compositions therefore preferably comprise, in addition to com-
pounds of formula I, phenolic antioxidants, preferably those listed in items 1.1 to 1.17 of
the above list.

Other preferred compositions comprise, in addition to compounds of formula I, a com-
pound of of the organic phosphite or phosphonite type.

The compounds of formula I and other optional additives are incorporated into the organic
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‘pounds of fornula |, phenolic antioxidants, preferably those listed in
items 1.1 to 1.17 of the above list. OQther preferred conpositions
conprise, in addition to conpounds of fornula I, a com pound of of the
organi ¢ phosphite or phosphonite type. The conpounds of fornmula I and ot her
optional additives are incorporated inyg the organic 1 TH S J-! T HAS SEEN
REPLACED -44- polyneric material by known nethods, conveniently before or
during shaping to nmoulded articles or alternatively by coating the organic
polyneric material with a solution or dis- persion of the conpounds and
subsequent%evalﬁgrati ng the sohv(fnt. The ﬁon;pounds of formula | can also
be added PPERGTE TRAFER B *OorE Behadssporveriently Relpredridyring sharingrgsnerded ch

whi ch conttalessortaiemativaigby woaking thy prgaaicl polymeri mavganvittad kst orZdis t o 25 %
by wei gh . J b bef ore or during .
pol yner i i)g{sgoﬁ&otﬁé’g@?gr e Sg@%%@%ﬁ%?‘%ﬂ’ﬁrat%ﬁ’g%’ec%rll‘%gg‘ﬁ?‘&?fmﬁg?’?é)scﬁl ar

at t ent i ofoFmuly] gaihalse be added e ghei matprals tabastabilisedtin thedformeéh maserpounds of
formul a hwhicthédtitdinglinsodompaainte typi@3Ras adbhdeniasdd £6 w0 2 %ﬁ}éight.n the

manuf acture of e.g. pol yurethane foanms. The conpounds of for I can be
incorporated into the material to be stabilised in pure formor in waxes,

oi | s or hleyompoendsayffoinatla dosn al§dhe aduep defodsorduring PoliinterisaGélotessrebe
sprayed Qp, %RHI&KI polymer to be stabilised. They are able to dilute other

addi tives ypircally the conventional additives |isted above) or nelts
thereof, so that they can al so be sprayed together with these additives on

to the pohhis B8Hnet@ol Paicaldl hitRidn iARBWL G the si feﬁi@n??lagﬂ‘ngin'agl
déacti.vati on of Lﬁsﬁ)&&llgnﬁrl sation catalysts IS especially a van%ageous,

i n whi ch ceERpauURds Linhikitdisgodonrations pénseiply souralied "pinkingipisithe used f or
deact i vatmannfactire ofy.gbgolgueedhefdamdso spray the conpounds of forrmula I, with
or without other additives, on to spherical polynerised polyolefins. A
preferred enbodi nent of this invention is therefore the use of conpounds of
fornul a [Thefcompsurdsidfifeimmya beayebe incorpormtaddh® theymatesial wbededbilised id pa@emal or

L ght - i ngyGedr ﬂmg@;@ﬁg?@?eﬁ‘ﬁm“@%d materials may be in any form of

presentation, typical anents, ribbons, nouldings, profiles or
bi nders for coating conpositions, adhesives or putties.

The compounds of formula I can also be sprayed on to the polymer to be stabilised. They
are able to dilute other additives (typically the conventional additives listed above) or
melts thereof, so that they can also be sprayed together with these additives on to the poly-
mer to be stabilised. Application by spraying during deactivation of the polymerisation
catalysts is especially advantageous, in which case spraying is conveniently effected with
the vapour used for deactivation.

It may be expedient to spray the compounds of formula I, with or without other additives,
on to spherical polymerised polyolefins.

A preferred embodiment of this invention is therefore the use of compounds of formula I
for stabilising organic materials against oxidative, thermal or light-induced degradation.

The stabilised materials may be in any form of presentation, typically sheets, filaments,
ribbons, mouldings, profiles or binders for coating compositions, adhesives or putties.

The invention also relates to a process for stabilising an organic material against oxidative,
thermal or light-induced degradation, which comprises incorporating therein or applying
thereto at least one compound of formula I.
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The invention also relates to a process for stabilising an organic materi al
agai nst oxidative, thermal or |ight-induced degradation, which conprises

i ncorporating therein or applying thereto at |east one conpound of fornula
. THIS Sh;E " S REEl ~ REPLACED -45- As already enphasi sed, the novel
conmpounds are used wth particul ar advgntage as stabili- sers in

pol yol efins, preferably as heat stabilisers. Excellent stabilisation is
achi eved when the conpounds are used in conjunction with organic
phosphites or phosphonites. The no- vel conpounds have in this case the

d t ' trat
yprcar oAt BRUALEa She G pbRER SROME0T1Y iy S0V BBy
from 0. 08¢rs ir golyolgfigs.coprefprahly apteat Hatibsere Exceﬁ@npmlybs;aem:lm achimyedvgmni ¢

Pgozp&; L %@éomngﬁk‘gméé@ml c%nﬁﬂ@ﬁ@rmvﬁﬂb}gﬁnl{iﬁ% ybﬂte@oﬁ@ﬂﬁgg(ssﬂé Egﬁﬁtrﬁ; 0.01

pol yol ef ﬁl cq ?e“feéf‘?lé‘ﬂ 15 thesadvapass thahthey: aﬁﬁﬁé@cﬁwt%geefﬁiﬁwly low
phos pEonlcbnmandaﬁm{ ,@gschliynin B&d&n&a&gﬁ febR60.0001 &/0.050% tsy \délgmn ptdi'erﬁ@l"yt icul ar
to the nd .t o .pa st _par.a :
Parti cul g} %@89# (}BFS @mﬁﬁﬁ asedof "Eehg@ﬁ‘ﬁ%ﬂ? t@‘f’%& 1c IF BH‘B%O’f ound
under it @hpsphofite tse:oam@tlyl used Of a camcentedtioh iof 6104 .to 2 Sb by walght yerefecably

d fo1f | | i ght
conpounds; gy 1fign g wel%rwnsggea Bt a{e%;ﬁéfﬁ] s g&k&ﬁg% Iy melo{egahl&ﬁ% G g

yel | ow ng, yol et ns st an Ited by

2 conbi - Dhi3 4 TAOSEIRBIREH oG ibBlEnAct 202 715 ARERGOn i OeE IR RASHIIST0 Of
phosphonithedaints,itd tlheEx@ﬂﬂJp&@Taﬁdafpatgbgsuwcpafagfa@hatbee PQﬂﬂéQﬁﬂSﬂsﬁiﬂzﬁ)l@ KGRt i si ng

f t fl.uid f b t d I
i ui'ds. stk rseRinges AP ke phloohd Sadivtencs Pk 8Bovedi: o Farpaiiattor s of
the Gtto 4-stroke, Oto 2-stroke, diesel, Wankel and orbital type, and at

| east_ong, frféfﬂ?fiﬁgﬁ’%% cSBBORHAS of forfala ﬁlpérﬂnc&ipﬁfa?éoe#x pofloldils gl are the

m ner al ic olls or ur es ereo ncti onal
f1 ui ds oﬁllgfﬁé’eb‘@Wlf@s Thrs yeHewingmfipehielesins pyribeasubsiantially mblbandibyretcambpr oces-

sing fl uIndﬁoraéﬁm@%va%olﬁrp@wmsm&ww1ﬂh@nééyhh@é% hospHonfat s and

hydraulic fluids are known to the skilled person and are des- cribed in the
relevant literature, inter alia in D eter Kl amann, "Schm erstoffe and ver-
wandt e PiFodbért abjedts ofthe cravensormard cE?mIpaslechsI%onrﬂmsmg)a foMetdnabfl € epe ferably

Wi nh "
( Hiagdgl)(r)n 0 gﬁ%e%hﬁsr ?fctgﬁtﬁﬁ%?’%?%s Wagﬂﬁg ¢ é@ﬁﬁ aﬁﬁ m‘@é’p‘}ctﬁg"%grg%gg F‘Eﬂ”?g?p&%) . and
in U | mdedriving petspatithe Qe 4-steeken (Qisreroke, dicsel, Wankel and orbital type, and

at least one compound of formula I.

Particularly preferred lubricants are the mineral oils, the synthetic oils or mixtures thereof.

Suitable functional fluids of the series of the lubricants, hydraulic fluids and metal proces-
sing fluids are per se known products.

The suitable lubricants and hydraulic fluids are known to the skilled person and are des-
cribed in the relevant literature, inter alia in Dieter Klamann, "Schmierstoffe und ver-
wandte Produkte" (Lubricants and Related Products) (Verlag Chemie, Weinheim, 1982),
in Schewe-Kobek, "Das Schmiermittel-Taschenbuch" (Handbook of Lubricants) (Dr.
Alfred Hiithig-Verlag, Heidelberg, 1974), and in "Ullmanns Enzyklopidie der technischen
Chemie" (Ullmann’s Encyclopedia of Industrial Chemistry), Vol. 13, pages 85-94 (Verlag
Chemie, Weinheim, 1977).

[llustrative examples are lubricants and hydraulic fluids based on mineral oils or synthetic
lubricants or hydraulic fluids, especially those that are carboxylic acid derivatives and are
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Chem e" (Ul mnn's Encycl opedia of Industrial Chem stry), Vol. 13, pages
85-94 (Verlag Chemie, Weinheim 1977). I|llustrative exanples are
lubricants and hydraulic fluids based on mineral oils or synthetic

| ubricants or hydraulic fluids, especially those that are carboxylic acid
derivatives and are TH S SHEET HAS 3Ekg1 REPLACED - 46- used at

t enperatures of 200C and above. Synthetic lubricants typically conprise

| ubricants based on a diester of a divalent acid wth a nonohydric

al cohol, typically dioctyl sebacate or dinonyl adipate, on a triester of

trimet hyl ol pr ne wth ovalent acid or with a m xture of acids,
conveni eH??@aﬁgﬁpgrﬁ%{wf%og%B’é(ﬂ%botvfai pel argonat e, trinethyl ol propane :
tricaprylate or mxturtes thereof, on a tetraester of pentaerythritol with
a nonoval [ hd i . hAS . i | .

pent aer y R e ar brehulkbipkfy PoRpHs eI RkeaE BT A S iebPhta SRANLRCI  ang

di val ent WiHc3 Bonohydsicadtobil dynically|diesiy| ssbacpisor dinenp) adipate omal tagstessafer  of

tri met hy koiphypagepviel With & anplalenia0M GroRBL Midtletbf Akids cofvéHiedy - t her eof .
Especi al | yi l:?a | e | ubﬁl cants are i@gmaddl tion to mneral oils  typically
pol y- (x-"}tlﬁﬂi’fp Lopang fipelargonale, timethyolprppane tricaprylate ot mixnriesthereof, oivag| ycol s
and pol yattraeyteeopaptagcyihstohwithra mendvaleasadidier winh a wiktnrendft sach aditls tggpounds
of formul.aud iyl [ i .0 especially
it abl o Cpy PAErEAL b of b dhinbleR b Ao R G hEnC 00

ant i oxi dagidyavidrpelymdric alcehelssfoy exasmuipa complex gstet of wipwdiydolprapand wrih | n

| ubri cantcapryBE afi®5dbdsiciaeid @ h MERiurdthetddf.cCONbUsti on engi nes that operate
accordi ng ?o the Oto principle, the novel conpounds of fornmula | are able

to exert their surprising pro- perties. Thus the conpounds of fornula I
i nhi bi t iBspéaidlly sudmabledubricahi3erd, dn additi@ntoahindRpoisd, typicallylpetige)oléfinsy educe

such de i J .S n t_ 0..hossi ble to.prepare .
st er batghb oescl EicRhisbteoRER Byeots oo o el B b e e Bl iz
even in V&eytherapdwithiwalet s. They are conveniently added to the |ubricants

in an anount of 0.01 to 5 % by weight, pre- ferably of 0.05 to 3 % by
wei ght and, nost ef er abl of 0.1 to .2 % by weight, based in each case
on the | iceg‘rﬁ’f)‘."?‘ilsﬁ)ﬁ?%# quqtrga%¢ogqb§dnég%c&ptﬁgagg Rerthergtore pspeciallhi ch are
added f osuitabi¢ foenuse ahadditbves fibr lubricants. Their surprisingly good antioxidative and anti-

corrosive properties merit special mention.

In lubricants for combustion engines, as in combustion engines that operate according to

the Otto principle, the novel compounds of formula I are able to exert their surprising pro-

perties. Thus the compounds of formula I inhibit in lubricant oils the formation of deposits
. (sludge) or reduce such deposits in surprising manner.

It is also possible to prepare masterbatches.

The compounds of formula I act as additives in lubricants even in very minor amounts.
They are conveniently added to the lubricants in an amount of 0.01 to 5 % by weight, pre-
ferably of 0.05 to 3 % by weight and, most preferably, of 0.1 to 2 % by weight, based in
each case on the lubricant.

The lubricants may also contain other additives which are added for further enhancement
of the basic properties. These further additives comprise antioxidants, metal deactivators,
rust inhibitors, viscosity improvers, pour-point depressants, dispersants, detergents, other
extreme-pressure and antiwear additives.
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of the basic properties. These further additives conprise antioxidants,
met al deactivators, rust inhibitors, viscosity inprovers, pour-point
depressants, dispersants, detergents, other extreme-pressure and antiwear
additives. TH' S SHEET HAS BEEN REPLACED - 47 A nunber of such conpounds
will be found in the above list under jifem™ |. Antioxidants", especially
under 1.1 to 1.17. Illustrative exarrpl% “of such further additives are:
Exanpl es of aminic antioxidants: N, N -diisopropyl -p-phenyl enedi am ne,

N, N -di - sec- butyl - p- phenyl enedi am ne, N, N -bi s-

(1, 4-di met hyl pentyl ) - p- phenyl enedi am ne, _ ) o

N, N - bi S(Aimgpggno_f SUGhetampoyanY y;15 bepﬁolyn@ﬁythe abonedishpnges item 1. Antioxidants”,

N, N - bi sédpeaRillpyinbept.y ko .07 Pineswydied eginpredss subh Mirt@k aydtiodyexy! - p- pheny-

| enedi am ne, N, N -di phenyl - p- phenyl enedi am ne,

N, N - bi s(2- napht hyl ) - p- phenyl enedi - am ne,

N- i sopr oixhmblles pfiemyrdic patghedantsenedi am ne,

N- (1, 3- dinRt ks st 0.5 —n- wnbenyl.enedi an L
N (1 et R Bty Rax e ST EREEL B e, Vb
N - pheny (L.A-dimeinylnendi prphenylengdiamines NI mbis(l-¢ thibogmedhypratyi)-arabaey-

NN - di medadilamife, N, Nelibist &neitiylipry)-BIpRBY IRatknA e NEN' idYRRINEX AIP- Pifony-

N pheny! e S e R iRy SR, KR AP 2ananbiypr erphenyignedi

2 tlﬁfl%{] ?rr}an'ﬂ'ex_ae, N)'rsopmmaNf}pberg’_l-pebhehglphedﬁa:rhMb,;Nﬂ lIl,GFdiinamiynlégty_l)-N ’ -pher?yll-p-

o oo IR o Py ATNCSAORISL oo RIANRHE S ABRAERR.

bi s( 4- meHephepileprphgraminedianing Adip-towenesblferppylidiphemytamina i, Nowsnethyl- phenol ,
2, 4" - di ang nodi-shepml phhen e nefiathind 'diﬂnﬁ?%%“ﬁemmf?@gﬁggw Nsoplo: t et ra-

met hyl - 4, 4' - di am nodi phenyl net hane, I.S[ 52- met’ hy ) am no] et hane,

1, 2- bi s- PORYERGANYIATHAS Y BPemd: 1 -paphihylaming Nypaenyd; naphthylamine, octylated di-
RL S L4- ( ll'plhar'ly‘lﬁﬁﬂ‘ﬁt il’by hbzuhmh)pRh_&ﬂ—%(ér}-@ﬁiynﬁpheh?llahﬁndgﬂfjryblls’:tiﬁlﬂlixtlopélenol, 4-buty-
en -1 -Nna a ne a, M.xX re o no- na. ai
Nl oy sy AR iR it it Bk BRG0P Rintl Chciegrants | at e
i sopr opy lamiserhergll bisfhaathoxyghenplaaming Z6-di-test-brityhddimethyldmdicaatyylat ed

ter - bUE yheh e it ASRphehy Anclhdhcl 8- o crpHERy Rt N ANBRPAGED 221 ne.

phenot hi azi he, N-al |yl phenot hi azi ne,

P eyl -1 Tt BTN CAiRayimediane, 1,2-bis[(2-méthyi-phenyDaminolethane, 1,2-bis-

N, N- bi s( 2pRan§ldnitefpecprae hw!plyDbiguehide, Wis( € K Bredifgihgbadilyphanyiienine, tert-

2. 2. 6 6. CbPRLNRRBYBLRARY et s iR GROST3h Gros ape sk ep BV B 4- o1

Exanpl es oofyldiphenylamines xiniahire of mono- and dialkylated isopropyl/isohexyldiphenyl-
amines, mixtures of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-3,3-di-
methyl-4H-1,4-benzothiazine, phenothiazine, N-allylphenothiazine, N,N,N',N'-tetra-
phenyl-1,4-diaminobut-2-ene, N,N-bis(2,2,6,6-tetramethylpiperid-4-yl-hexamethylenedi-

amine, bis(2,2,6,6-tetramethylpiperid-4-yl) sebacate, 2,2,6,6-tetramethylpiperidin-4-one
and 2,2,6,6-tetramethylpiperidin-4-ol.

Examples of othér antioxidants:

Aliphatic or aromatic phosphites, esters of thiodipropionic acid or of thiodiacetic acid, or
salts of dithiocarbamic or dithiophosphoric acid, 2,2,12,12-tetramethyl-5,9-dihydroxy-
3,7,11-trithiatridecane and 2,2,15,15-tetramethyl-5,12-dihydroxy-3,7,10,14-tetrathiahexa-
decane.

Examples of metal deactivators, for example for copper, are:

a)  Benzotriazoles and derivatives thereof, for example 4- or 5-alkylbenzotriazoles (e.g.
tolutriazole) and derivatives thereof, 4,5,6,7-tetrahydrobenzotriazole and 5,5’-
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Al'iphatic or aromatic phosphites, esters of thiodipropionic acid or of

t hi odi acetic acid, or salts of dithiocarbamc or dithiophosphoric acid,
2,2,12,12-tetranet hyl -5, 9-di hydroxy- 3,7,11-trithiatri decane and

2,2,15, 15-tetranet hyl -5, 12-di hydr oxy- 3, 7, 10, 14-t et r at hi ahexa- decane.
Exanpl es of netal deactivators, for exggple for copper, are: a)
Benzotriazol es and derivatives thereof, for exanple 4- or

5-al kyl benzotriazoles (e.g. tolutriazole) and derivatives thereof,
4,5,6, 7-tetrahydrobenzotriazole and 5,5 TH' S SKKE:r i 11AS BEEN REPLACED
- 48 neth Ie |sb nzotriazol e;, Mnnich b es of. benzotriazole or .

tol utri azol>/e, %lene %Fg;cg_t@zoéet M&Maﬁ%ﬁ SWH%O%‘HI‘BIPWZ‘&?@I’ &8and

1- [ bi s( 2- et hyi-[bésx3-ererthenghamiromekhybeoizotazolaznd &;[bia¢ddethylhexyl)amino-

al koxyal kyl b?‘ﬂﬁﬁ%lg e%%&hﬁfolé Haﬁ&g}q}fc?@@ﬂoﬁ?&gﬁgg Jh)as 1b§1'3ﬁ§1%§%1%%8?’§| azol e.

1- (1- but oxye enzotri azo ohex
b) 1,2, 4-Tri &26@%@&% dérb%ztyiew&)b@w@ﬁr@@me angrl- ﬁé)lhéx)ﬂombklwllor aryl) -
1,2, 4-triazok@swiazard Manni ch bases of 1,2,4-triazoles, such as :

1- [b| s(2-et hyl hexyl )am nonet hyl - 1,2, 4-tri azol e;

al koxyal kyl -1, 2, 4-tri azol es such as 1- (1- butoxyethyl)-1,2,4-triazole; and
acyl at ed b3- arti2)4-Ttia20lds and derdladiges thgredfirfataxampleGetlkyligdriargis-1, % Otri2REpP! €

b o[ m&yLSPW%% S or 12 FRh RSy o Bk S 2 Afneaminamaibel ni ng
het er ocycl i ¢ lebfpdanodss aﬂqoesvaléxlah%,%emzzqmrscalpasnbéhbomhytalayibé 2,4-triazole;

2, 5-di mer captyaq Jic)ﬁal@d@%qquph%%fgsderl vatives thereof; and
3, 5-bis[di (2-ethy hexyl )am nonet hyl | -1, 3, 4-t hi adi azolin- 2-one. e) Am no
conpounds, for exanple salicylidenepropyl enedi am ne, salicyl am noguani -

dlh ne and cyal timiddzeleafetivatves ok esarmile musixnelmmdﬁabtspz Encﬁc?ﬁc saaeugmﬁq:al C. ?El fls,
their esters a an or exanple alkyl -
and al kenyl sucgg’%%{d ggﬂ(g m%tﬁgf) S%r -Bg}fﬁ%moég%{té{[ %Lg% th al cohols, diols or

hydr oxycar boxylic acids, partial am des of al kyl- and al kenyl succinic

acids, 4y nor@ﬁhﬂahemmet&o@,ﬁmg @EW fl%#ghégw&mg%% figde) © act ds

~such as dode Jox acetl acet1 c_ acl
amine salts chi\p/ aptord.3.4- thiadiazole and nvanves thereof and 3,5- bxs[d1(2-ethyl-

hexyl)ammomethyl] 1,3,4-thiadiazolin- 2-one.

e)  Amino compounds, for example salicylidenepropylenediamine, salicylaminoguani-
dine and salts thereof.

Examples of rust inhibitors are:

- a)  Organic acids, their esters, metal salts, amine salts and anhydrides, for example
alkyl- and alkenylsuccinic acids and their partial esters with alcohols, diols or
hydroxycarboxylic acids, partial amides of alkyl- and alkenylsuccinic acids,
4-nonylphenoxyacetic acid, alkoxy- and alkoxyethoxycarboxylic acids such as dode-
cyloxyacetic acid, dodecyloxy(ethoxy)acetic acid and the amine salts thereof, and
also N-oleoylsarcosine, sorbitan monooleate, lead naphthenate, alkenylsuccinic
anhydrides, for example dodecenylsuccinic anhydride, 2-(carboxyethyl)-

1-dodecyl-3-methylglycerol and the amine salts thereof.

b)  Nitrogen-containing compounds, for example:

L. Primary, secondary or tertiary aliphatic or cycloaliphatic amines and amine
salts of organic and inorganic acids, for example oil-soluble alkylammonium
carboxylates, and a'lso 1-[N,N-bis(2-hydroxyethyl)amino]-3-(4-nonyl-
phenoxy)propan-2-ol.




al so N-ol eoyl sarcosi ne, sorbitan nonool eate, |ead napht henat e,

al kenyl succi nic anhydrides, for exanple dodecenyl succini ¢ anhydri de,

2- (carboxyet hyl ) - 1-dodecyl - 3-net hyl gl ycerol and the am ne salts thereof.
b) N trogen-containing conpounds, for exanple: 1. Primary, secondary or
tertiary aliphatic or cycloaliphatic apgnes and amne salts of organic and
I norgani ¢ acids, for exanple oil-soluble al kylammoni um carboxyl ates, and
al so 1-[ N, N-bi s(2-hydroxyet hyl )am no] - 3- (4- nonyl - phenoxy) propan-2-ol. .1
HAS EE1 ~E T THIS ~~ REPLACED -49- Il. Heterocyclic conpounds, for
exanpl e: substituted i m dazolines and oxazo |lines, and :

2- hept adecenyl - | - (2- hydroxyet hyl )i m dazol i ne. c¢) Phosphorus-contai ni ng
conpounds, fdf etetgrbeyclidwbomeowalst or examyilesspbsiituted amiddzolimas andibxazst er s or
phosphoni ¢ aci d_REdiah 28RbEkEeenIf (ZhDbrofldhi¥hitd Bipphosphat es.  d)

Sul fur-contai ning conpounds, Tor exanpfe: Dbarium

di nonyl napht hal enesul f onat es, cal ci um petrol eum sul f onat es,

al kyl thi gy SuMbgﬁh@h@_@boatamhgtmp@lﬁfdb,qxsy&iaenpa&iﬁdﬁine%msecnﬁmo@éhoﬁ!ciaemat ic
2-sul f ocar boxgll;l aci ds @nd salts ther of.&)e%? Gg}/c rn(gl erivat kves, for
exanpl e: gl y(P taf eSiers O5 P %Pa9n1i§flg|pw1agmq{ 51_2 _c(tgq yldithiophosphates.

hydr oxyet hyl ) gl ycerol s, 1-(al kyl phenoxy)-3-(2, 3-di hydroxypropyl)gl ycerols
and 2- cagbo . ! ' ' [.ndex

P over & o SITEH b AL ORNSRARLS: pEVATEIRGR RloHhaSRSh okl

vi nyl pyrr ol i ¢alsmpetreliewny suifenatespakyltie-substipitedaliphntic garpexsilicdsitssesters

pol ybut enes, ¢@hBphatic 0ok arBbRylicHcidsangsa& thddére copol ymers and pol yet hers.
Exanpl es of pour-point depressants are: Pol ynethacryl ate and al kyl at ed
napht hal ene derivatives. Exanples of dispersants/surfactants are:

Pol ybut ery| s@Gigtarolcdezivaties, for exampleegycepell iydrivotzatel, pliakpiphedoxyyai@-
derivatives ' S| ' i I a

phenoi at es. AP LS Bp BAPR AL b EL Wy ek AToRibyh IYRL R A10%-

carboxyalkyl-1,3-dialkylglycerols.

Examples of viscosity index improvers are:

Polyacrylates, polymethacrylates, vinylpyrrolidone/methacrylate copolymers, polyvinyl-
pyrrolidones, polybutenes, olefin copolymers, styrene/acrylate copolymers and polyethers.

Examples of pour-point depressants are:

Polymethacrylate and alkylated naphthalene derivatives.

o Examples of dispersants/surfactants are:
Polybutenylsuccinic amides or -imides, polybutenylphosphonic acid derivatives and basic
magnesium, calcium and barium sulfonates and phenolates.

Examples of antiwear additives are:

Sulfur- and/or phosphorus- and/or halogen-containing compounds, e.g. sulfurised olefins
and vegetable oils, zinc dialkyldithiophosphates, alkylated triphenyl phosphates, tritolyl
phosphate, tricresyl phosphate, chlorinated paraffins, alkyl and aryl di- and trisulfides,
amine salts of mono- and dialkyl phosphates, amine salts of methylphosphonic acid, di-
ethanolaminomethyltolyltriazole, bis(2-ethylhexyl)aminomethyltolyltriazole, derivatives
of 2,5-dimercapto-1,3,4-thiadiazole, ethyl 3-[(diisopropoxyphosphinothioyl)thio]propio-
nate, triphenyl thiophosphate (triphenylphosphorothioate), tris(alkylphenyl) phosphoro-
thioate and mixtures thereof (for example tris(isononylphenyl) phosphorothioate), di-
phenyl monononylphenyl phosphorothioate, isobutylphenyl diphenyl phosphorothioate,
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Sul fur- and/or phosphorus- and/or hal ogen-contai ni ng conpounds, e.g.

sul furised olefins and vegetable oils, zinc dialkyldithiophosphates,

al kyl ated tri phenyl phosphates, tritolyl phosphate, tricresyl phosphate,
chlorinated paraffins, alkyl and aryl di- and trisulfides, amine salts of
nmono- and di al kyl phosphates, am ne salés of met hyl phosphoni ¢ acid, di-

et hanol am nonet hyl tol yl tri azol e, bis(2§ thyl hexyl)am nonet hyl tol yl tri azol e,
derivatives of 2,5-dinmercapto-1, 3,4-thiadiazole, ethyl

3-[ (diisopropoxyphosphi not hi oyl )thio] propio- nate, triphenyl thiophosphate
(triphenyl phosphorothioate), tris(alkyl phenyl) phosphoro- thioate and

m xt ur es tmméwc@gflmmsaétmmseirww- b Bithiaphnsphasenerdy P¥idpHothpdpdhosphiorisacsl) , di -

phenyl mns)sth%ﬂsabazvi aeémangaeﬁ@mbpaftﬁmek Sphisbydorlierd s&hrabqrmN bis-
phosphorgéhloate

- th dodec | t
Iy e A A S e Moy P A be??%%‘h?‘gﬁaﬁﬁgﬁ Ryearsgayis. 1o %2

5, 5, 5- t r icsfyldiddcdayban?atacet at €], derivatives of 2-nercapt obenzot hi azol e such
as 1-[N, Nbis- (2-et hyt hexyl )am' nonet hyl ] - 2-mercapto-1 H- 1, 3- benzot hi azol e,
and et hoxycarbonyl -5- octyl dithiocarbamate. The invention is illustrated in
nor e det dite ipyentioa i§ @llustowbmgl BergrAgladldy the fallovdng Bramplesinl whisghrpassnnges are

by wei ghtye r(@gérgp% greby Wiligigar ati on of
5,7-di-tert-bu (2 52 di et hyl phenyl ) - 3H benzof ur an- 2- one (corrpound

(101), Table 1) startlng from
5, 7- di - t Exardplé Vi Prépdtnasroatys, Bldi- Mm§w@5ﬂuﬁaﬁylphmmm§nimv2 diebl e 2)

th | | t t t
57 b - ¢ dpomany 1T a1 MR rm s - s DT s e BB ter e Yrans . ).
A mi xt ur dcarhp@irl (20y), Table@) mith)p- mjlerzz,asmutaeFulcanj&Zﬂ Proatadyst.( 97 % 163.0 g

(1.10 mol) of 50 % aqueous glyoxylic acid and 0.5 g (2.6 muol) of
p-tol uenesul foni ¢ acid nonohydrate in 300 of 1, 2 di chl oroet hane is

ref | uxed %mﬂwoﬂﬂﬁé@nd*@ﬁ‘@“ﬁ %W@x)bﬁﬂé’eﬂléﬂfé’?anﬁew (gompgynd @P{br war ds

the reactrn gy xture i s concentrated on a vacuumrotary evaporator. The
residue is taken up in 800 ml of hexane and washed three tinmes with water.
The aqueous phases are separated in the separating funnel and further
extract edA mikturé3002 1.5 gi1.6@ revijeof 2 4Fuietearlgmﬁpherphé9§ék) d63.0gotbiOred)) ofir i ed

Ceci due v argRual A G RERaer: 4 B futh & g AR Aok RYRRYGRLET - The

di-tert- bl]t390113 qw&éwplomm?@ﬁzwﬂnaw lzld@hemoaert %@ 310NN & WMAKK sqpara-

yel | ow shof @Sftetwards the reaction mixture is concentrated on a vacuum rotary evaporator. The
residue is taken up in 800 ml of hexane and washed three times with water. The aqueous
phases are separated in the separating funnel and further extracted with 300 ml of hexane.
The organic phases are combined, dried over magnesium sulfate and concentrated on a
vacuum rotary evaporator. The residue yields 262.3 g (~100 %) of analytically pure 5,7-
di-tert-butyl-3-hydroxy-3H-benzofuran-2-one in the form of a thick yellowish resin
(compound (201), Table 2).

In analogy to Example 1a, compounds (202), (203), (204), (205), (209), (210) and (211)
are prepared from the corresponding phenols such as 2-tert-butyl-4-methylphenol, 4-tert-
butyl-2-methylphenol, 2,4-dicyclohexylphenol, 2-(hexadec-2-yl)-4-methylphenol, 3-[3-
tert-butyl-4-hydroxyphenyl]propionic acid, 2,4-bis(a,a-dimethylbenzyl)phenol and 4-
methyl-2-(1,1,3,3-tetramethylbut-1-yl)phenol with glyoxylic acid. To prepare compound
(207), 2 equivalents of glyoxylic acid are used starting from 1,1-bis(3-tert-butyl-4-hy-
droxyphenyl)cyclohexane.

b) Preparation of 5,7-di-tert-butyl-3-(2,5-dimethylphenyl)-3H-benzofuran-2-one (com-
pound (101), Table 1) :
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(conpound (201), Table 2). In analogy to Exanple | a, conpounds (202),

(2033, (204), (205, (209), (210) and (211) are prepared fromthe
Lcorrespondi ng phenols such as 2-tert-butyl -4-nethyl phenol, 4-tert-

but yl - 2- et hyl phenol , 2, 4-di cycl ohexyl phenol ,

2- (hexadec-2-yl) - 4-net hyl phenol, 3-[3-gjtert-butyl-4-hydroxyphenyl] propionic
acid, 2,4-bis(a,a-dinethyl benzyl)phenol and 4-

met hyl -2-(1,1, 3, 3-tetranet hyl but-1-yl)phenol with glyoxylic acid. To
prepare conmpound (207), 2 equivalents of glyoxylic acid are used starting
from1, 1-bis(3-tert-butyl-4-hy- droxyphenyl)cycl ohexane. b) Preparation of
5 7-di-tert-butyl-3-(2, 5-di net hyl phenyl ) - 34 benzof uran-2-one (com pound
(101), Tabheol)iof bif T5ZSHEET.0bAR ! BEENT- dRE?L&GEEBm5d:ox9'GPIab8Qbm&imﬂoﬂé 262.3 g
(1.00 mo I n npound _
(201) #c)gfngt)gg"d EZXOq "lfa%[e Z, Wp&e%@ﬁgzﬁ%l)@_mbﬁ?ﬁ% B penf: éi?lee déifég'géd ed 40 g
of Ful catf BUieat 238 atnﬁéh%mwmees redluxed fag,l exhausy oma wmwpsar@n@r a heektugr

separ at ofat 23B&afalyst isQBén %ﬂ%v@@bﬁ'ﬁl’ﬁuoh%n& bBRdess Sli@léﬁ&] 1sbr¥,mfokféc1 B?Hfsﬁpa-and

excess p-xylene i's renoved t la- tion_ onh a vacuum rotara
TS

evapor at 6?1 O yagui} faLray SYf‘I’Bfa“Prh tallisatien pf @ﬁf%@@erffo%fm@r@tl ﬁ&meH@r yi el ds
280. 6 g gAGFickis 280. 6g'(S(M%)toé5ﬂ-d1ub1y4buf}4(32(,255-dimwtyfllpﬂeﬂ?l‘)43ﬂ berbkegnzof ur an- 2-

7% ot 2 TR A PR R TABRIF) This benzor ur an- 2. one. - ( conpound

(101), Table 1) starting from

3-acet OXExag?];ﬂeeQ‘ PPe%ﬁEaUBHBY573d"-'t&?'BE i@ @:ﬁ%ﬂ\?lph@ﬁglmﬂuﬁﬂz&%ﬁmz ofgbl € 2)

wirth p-Xx s, Ful cat 22 reparation o

3-acet oxejlcoglp?“@fatoé?'t aﬁﬁt VISW%QH‘?@FW%Y?B'%% Rtpotdenzadenn-2-angph| e 2) .
A m xt ur @onipoddd R08),(Tabl2)rwith p-aylede, 4s telltad Futdat2dl p&italyst( 97 %, 16.3 g
(0.11 nmol) of 50 % aqueous glyoxylic acid and 0.05 g (0.26 mmol ) of

p-tol uenesul foni ¢ acid nonohy- drate in 30 m of 1,2-dichloroethane is

r ef | ux eda)Rrearativn efokyacetaxyrS,3-di-térbbutyl-3H-tenvefnran-2sene (compound. (206), er war ds

t he reac—j-;'ltggzgi xture is concentrated on a vacuumrotary evaporator. The
residue is taken up in 9.9 m (0.105 nol) of acetic anhydride and the
solution is re- fluxed for 90 m nutes. The reaction mxture is then cool ed

to room Aenpearavfizk2 gdi0l10treel) o2, uhli wflbﬁﬂyméndlezm @ies gretbolesther and

washed i ) §u§q%%8l§§ @yoxyhtchac}'éﬁatn%ro @3"8 ((?i ﬁé rl*clnmol)s& p-toluenesulfonic acid monohy-
drate in 30 ml of 1,2-dichloroethane is refluxed under nitrogen for 3.5 hours on a water se-
parator. Afterwards the reaction mixture is concentrated on a vacuum rotary evaporator.
The residue is taken up in 9.9 ml (0.105 mol) of acetic anhydride and the solution is re-
fluxed for 90 minutes. The reaction mixture is then cooled to room temperature, diluted

- with 100 ml of tert-butyl methyl ether and washed in succession with water and dilute so-
dium hydrogencarbonate solution. The aqueous phases are separated and extracted with
50 ml of tert-butyl methyl ether. The organic phaSes are combined, dried over magnesium
sulfate and concentrated on a vacuum rotary evaporator. Chromatography of the residue
on silica gel with the solvent system dichloromethane/hexane = 2:1 yields 28.0 g (92 %) of
3-acetoxy-5,7-di-tert-butyl-3H-benzofuran-2-one (compound (206), Table 2) as a thick
reddish resin. '

b) Preparation of 5,7-di-tert-butyl-3-(2,5-dimethy1phenyl)-3H-benzofuran-2-one (com-
pound (101), Table 1)

To a solution of 15.3 g (50.0 mmol) of 3-acetoxy-5,7-di-tert-butyl-3H-benzofuran-2-one
(compound (206), Table 2, Example 2a) in 25 ml (0.20 mol) of p-xylene is added 1.0 g of
Fulcat 22B and the mixture is refluxed for 17 hours on a water separator. The Fulcat 22B
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di um hydr ogencar bonate sol uti on. The aqueous phases are separated and
extracted with 50 m of tert-butyl methyl ether. The organi c phases are
conbi ned, dried over nagnesium sulfate and concentrated on a vacuumrotary
‘evapor at or. Chronat ography of the residue on silica gel with the sol vent
system di chl or onet hane/ hexane = 2:1 yields 28.0 g (92 % of

3-acetoxy-5, 7-di -tert-butyl - 34 benzof uran- 2-one (conpound (206), Table 2)
as a thick reddish resin. b) Preparation of

5,7-di-tert- butyI 3- (2, 5-di met hyl phenyl ) - 3H benzof uran-2-one (com pound
(101), Table 1 a solution of 15.3 g (50.0 mmol ) of

3- acet ox§aBlyst] thet"e‘re{“OBEﬁ by fi5atioR 3o expesnR-2YIsAR s rempngsbemdisibaimn, onabl e 2,

Exanpl e 2ajuuniratfrayrev4{gdra6r. mbys)camiauﬁnwtmrresm@e st @9 ril &rﬁbt@a{nol %ld:s,la:t | 22B
and the n_a r se or e Ful cat
22B THI sq‘gﬁlﬂ_g-(isﬁj&g"%ﬁzﬁlf “iﬁg Rt &‘YEPQF%‘%G‘?‘?%‘Z@ E0-4-8/ved by
filtrati anpeﬂﬁd9@ﬂ:(esmppumydlérhbTablerlem)ved by distillation on a vacuum
rotaray evaporator. Crystallisation of the residue from20 nl of nethanol

yields 10.5 60 9% of ) .
5, 7-di-t @é@aﬁﬁzﬁ’r@a@@ di3nBihdimsHughenyB13. bénters it B-berrefuran3-0r@3- 97C
( compoundedndgbuhd (ir@ﬁ' Babld 1) ﬁ&@ﬂ@'ﬁ%nﬁ% 7%’1-@&@5@(5'1 9h ifoxy-3H benzofuran-2-one

-2- d
?182)4 dgﬁ@%ﬁgf@t%@é Z)rm{,ptoexry ene l? Ipueicat raf%‘rc]atalygtr.]e (‘compoune
5,7-di-tert-butyl - 3-hydroxy-3H benzofuran 2-one (compound (201), Table 2)

h | f 262.3
Cr. 00" motp pustth 62 Rty &85 of 8730 BB Kahvarglt B SEAIAR oRed S ©
(201), Técmr@@md E&%Hpmbm ) Examns@d)a)rﬁl 509 rro54 ADImolodf mxyghesre added 40dgled 40 g
of Ful cabf BdBartdB AMEthEmiktkeSisirSlux@h |be<1351 hf)l’il’é oh a5w9@l=' 'ftfraTH\@F@lr

separ at or t al hen renoved tration and
excl?ess p$ %ﬁ%‘@“ﬂ?tﬁﬁ%Qéﬂn%‘ﬁﬁ%&yﬁiFW% and; exfess p- ’%YIWdﬁuﬁFrWQV&F&WW%\u&por at or .
Cryst al | itisabnanvaofiurh lnaaryesna;iomto‘rr@nysﬁnﬁautdn offthe residne fivin 5003ﬂnd6f 244 ¢ (69 %

f73-(3, 4-di f

30 1550 e?%aﬁp?oﬂéﬁ (%g%a?bqu Qt“eﬁ%a%wfghaﬁt . oﬁ‘aﬁ'o i BB 28 1 ™ oy of
t he stru&mzgne, sere0-1 2°@2(C9m<ﬁpm(}193bﬂ"éhlylly,-%h1¢h dﬁidltl@raﬂleyb‘onsalnssl—k benzof u-
ran- 2- on@,19mpuﬂ%uﬁé&aﬂ\)dom§ (Z@thﬁ‘ém YlpHAH3A)- yvral%?t Bmfypﬁﬂ%hzé'f 4h9 of

pr oduct accor 5| S, . consi st 3. %0

conpound rﬁg@eﬁgxmnq ?333@8] é“qtg%r}’él%%y ieldsadumer (‘26(#8f product which,
according to GC-MS analysis, consists of 12.3 % of the compound (103) and 87.7 % of
the isomeric compound (103A).

Example 4: Preparation of 5,7-di-tert-butyl-3-(4-ethylphenyl)-3H-benzofuran-2-on
(compound (105), Table 1) starting from 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one
(compound (201), Table 2, with ethyl benzene, as well as Fulcat 22B as catalyst.

To a solution of 262.3 g (1.00 mot) of 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one
(compound (201), Table 2, Example 1a) in 500 ml (4.08 mol) of ethyl benzene are added
40 g of Fulcat 22B and the mixture is refluxed for 1.5 hours on a water separator. The
Fulcat 22B catalyst is then removed by filtration and excess ethyl benzene is removed by
distillation on a vacuum rotary evaporator. GC-MS analysis shows the residue to consist
of a mixture of 59.2 % of the para-isomer (compound (105). Table 1), 10.8 % of the

i meta-isomer (compound (105A) and 21.1 % of the ortho-isomer(compound (105B). Cry-
stallisation of the residue from 400 ml of methanol yields 163.8 g (47 %) of 5,7-di-tert-
butyl)-3-(4-ethylphenyl)-3H-benzofuran-2-one (compound (105), Table 1) (para-isomer),
which additionally contains 5.6 % of the meta-isomer 5,7-di-tert-butyl-3-(3-ethylphenyl)-
3H-benzofuran-2-one (compound (105A) and 1.3 % of the ortho-isomer 5,7-di-tert-butyl-
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Exanpl e 4: Preparation of

5,7-di-tert-butyl -3-(4-ethyl phenyl)-3H benzof uran-2-on (conmpound (105),
Table 1) starting from5, 7-di-tert-butyl-3-hydroxy-3H benzof uran-2-one
(conpound (201), Table 2, with ethyl benzene, as well as Ful cat 22B as
catalyst. To a solution of 262.3 g (L 40 nol) of

5, 7-di-tert-butyl - 3-hydroxy- 3H benzof uran- 2-one (conpound (201), Table 2,
Exanple la) in 500 mM (4.08 nol) of ethyl benzene are added 40 g of Ful cat
22B and the m xture is refluxed for 1.5 hours on a water separator. The

PO R R A I I R R e

i s renmove on a vacuu Thal ysi s
shows t h&ethagelgyields gle@érngsztspture RATa-gsofFiek (apmpophnd 61952, Babésf 1)t mep. Ja7 43280 mer
(conpound (105). Table 1), 10.8 % of the neta-isonmer (conmpound (105A) and

o5 due P ASEOC T The e BIOCOAG BE06RAF g e Epmpleotorsponnds (K020 -
but yl) - 3¢106),&10B)l (Hany(l)5)3EHBE LD L(1a8) dhdqd £9)(ae© prepared f1(01105)77d1'[@rb1 e 1)

-
577" i - SPP -yt 0 AR ok ESsHRad L. BB AR ( 105
and 1.3 egrodspoting atomatic iydzocarbofrs, wpmaélynnddudlyg mTieylalesiﬂEﬁfbvanmN _
REPLACED(cuﬁn%neﬁtér?bﬁ}'ﬂ%h?Jﬁg nmmbmano r;?ggl%nﬁ "Ybe Q&fﬁﬂl‘ﬂu l‘fla

Furt her stalll sat nost E)ara |sorrer
Y

( conpountnd diphgny! ¢ther. d oprepage ﬁomnwxdiélzﬁéZeqmva@a@pﬂam tGg-DR -Beygener al

pr ocedur grost¢3I-beh@turhd-2t dhe Ard¥RARIaingCosA Aipheayl(ehi?) . (106), (107),
(t14), (115), (116), (117), (118) and (119) are prepared from5,7-di-tert-

but yl - 3- hydr oxy- 3H benzof ur an- 2-one (conmpound (201), Table 2, Exanple |a)
and the Exmple§pﬁmﬂ>iamyoaloﬁﬁﬂt-dlaeﬂu5bdtyd)da(r2tﬁo¢1§6 ;teytphteﬂiylmehybl?mﬂbmomhxyl ene,
i sopropylhen ) - -

Syl ene et R oiebURECEN, $ble DR RRA S F BB hy Al PR
corrpoundft(rqr?réjone ZC@QWW&I(%@IUST@JIIC 8) with pemt@memmuppyxensrasynell as tin tetrachlo-

dr oxy- 3HiBepzedaly@n- 2-one are used starting fromdi phenyl ether. Exanple 5:
Preparati on of

5,7-di-tert-butyl-3-(2, 3, 4,5, 6-pent anet hyl phenyl ) - 3H benzof u- ran-2-one
(conmpountll.( 21(¥Y.5 mimblef penainathlyibegzene amd 10 ml (85.0 mmol) of tin tetrachloride are

wt hdLeE?%&ﬁsqﬁ“h%ﬁsﬂéﬁw”? S e
(77.5 rmdiope Owa&%QIHyT 2 amme 1a)dn 4P misf 1¢@-disloyoegtane apd the.
t et rachl hatgsh lfl‘x'i)éturealsi ﬂ#ﬂ.\xé@ for 1Sturt THeeftion PhiXtue i(szlﬁu@d'm”ﬂ{ watef and ex-
S, 7-di-t terzriéte lege times X'n{x )i}ieneH:l'Eee Qrzg%llcj:rp%ases are combined, washed with water,
dried over sodium sulfate and concentrated on a vacuum rotary evaporator. Crystallisation
of the residue from ethanol yields 26.3 g (89 %) of 5,7-di-tert-butyl-3-(2,3,4,5,6-penta-
methylphenyl)-3H-benzofuran-2-one, m.p. 185-190°C (compound (111), Table 1).

In accordance with the general procedure of this Example, compounds (109) and (110) are
prepared from 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one (compound (201),

Table 2, Example 1a) and the corresponding aromatic hydrocarbons, for example n-dode-
cylbenzene and 1,2,3-trimethylbenzene.

Example 6: Preparation of 5,7-di-tert-butyl-3-(4-methylithiophenyl)-3H-benzofuran-2-one
(compound (108), Table 1) starting from 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one
(compound (201), Table 2) with thioanisole, as well as aluminium trichloride as catalyst.

A solution of 26.2 g (0.10 mol) of 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one (com-
pound (201), Table 2, Example la) in 25 ml (0.21 mol) of thioanisole is added dropwise to
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2-one (conpound (201), Table 2, Exanple la) in 50 m of 1,2-dichloroethane
and’'the reaction mxture is refluxed for 1 hour. The reaction m xture is
diluted with water and ex- tracted three tinmes with toluene. The organic
‘phases are conbi ned, washed with water, dried over sodium sulfate and
concentrated on a vacuumrotary evaporgﬁio Crystallisation of the residue
fromethanol yields 26.3 g (89 %9 of 5 di-tert-butyl-3-(2,3,4,5, 6-penta-
nmet hyl phenyl ) - 3H benzof uran- 2- one, mp. 185-190C (conmpound (111), Table 1).
I n accordance vvith t he gener al procedure of this Exanple, conpounds (109)
and (110) are ?ggwﬁ

5, 7-di - téﬁ?lusew rldx‘9°l§ﬂf BERY T cRpriste dm &S ml dPnd d MY ?fzb@)amsqlamte 2,
Exanpl e Bay0a0dThdweactun eiqpands thgreaftexsiied fdsr)&d)rrﬁmareb(an30°d atd fexampls

n- dode- I Pre rati o

5 7o -t SR Bu A0y heaereduie: foo DTN TS S Ben SR ny R RS A

(108), Tand methylencahidridg afe @)dﬂed cautlously in sufficient amount to form a homogeneous

5, 7-di -t g, hhgevfhlx&rem{eoe&gmﬁ l?é‘s@%é)ie‘ré]ﬁﬁ&dzw%h%d »&Wﬁ@%ﬂd 80&)sodmﬁbl e 2)

V\nththloanlsole, as wel asaumnlu trichloride as cat sol ution
of 26.2 g“léﬁe%dﬁ?ﬂcff‘%?te%ovﬁd?@%“@? EO“HMteyﬁﬁozatﬁ&WlWB&ﬁﬂ@rfﬁﬁléhe 2- one
(com  powieh ¢BAAAL yieldds.¢ 218 Bxaifs, Bdi-@ht-Hu 12.5(4nine%gltﬁlbgﬁ@iyl) -3H-befzgFani sol e

dded drp PLA 4 | ut f
IJLZ? ge(é?“ri V#Bf‘j% Po&éﬂﬂﬁcﬁmpﬁ?‘mﬁég ahle g (0.13 nrolf1 of ?h: oani sol e

at 35-40C. The reaction m xture is thereafter stirred for 30 m nutes at

30C and fE‘% ir% ﬁionﬁﬁg» zgﬁfaééntlgﬁﬂ? ‘;‘H"é“ﬁ 'girl]%lggﬁ]@benégfuﬁn Sfpyat er and

t'hen con ori de are added

cauti ous |(90mn>puslgf( i Edhle Angamingom SAmidetoruipsaduyithevidsqiptianot kt ur e.
The or 9a'ﬂi-fer@B&§E3Jl@dﬁﬁc@a}%@ﬁhofm@§h%e\(€drﬂpoﬁﬁ‘%20l)dl“zilﬂébp‘#ﬂth Vi

sulfate a ncentrated on ary evaporator. Crysta satlon of
The resi dtd nfigpis AsGH % FRICHETA B G 0y of
5,7-di-tert-butyl-3-(4-nethylthi ophenyl) 3H benzof u- ran-2-one, mp.
125-131C u ( I | O 7.-di-tert-
but yl - ghﬁﬁ’ﬂﬁ% 121 1%&-%@ nzo Slr!aéﬁ%@yls%er?gl @’7 g&r&i{b %O'R}?l) 0f‘abl el
starti ng f)r"/eﬁqqewsauoe( ¥hi¢ agigi 30 gIoé Rigicat 24 R asiR0 mboﬁ qeg(hlsdpﬂgxe]d_for

di-tert- lsuiomks&rdaydrmyn 3%%@%&%@& am@maldat:mmme}st(@%h,reﬁabé@oﬁ) with
gl yoxyl i aci d tolu as s Fulcat 22B as cat aI

0’512 oo pycest bRt i dplpiosfitn § e Ops Soporaigr Srpaialen o) )
of 50 %ofchecresidugfrpoxd( int ofaethahol Yieldsg 4cX g (A2 Bpof 2,248i-erab&§l-di(4afethydt uene
s refl wigdhiPBH-benzofuran-2-one, m.p. 130-133°C (compound (104), Table 1).

In accordance with the general procedure of this Example, the compound (112) is prepared
starting from 2-tert-butyl-4-methylphenol instead of from 2,4-di-tert-butylphenol.

Example 8: Preparation of 4,4’-di-(5,7-di-tert-butyl-3H-benzofuran-2-on-3-yl)-N-methyl-
diphenylamine (compound (113), Table 1) starting from 5,7-di-tert-butyl-3-hydroxy-3H-
benzofuran-2-one (compound (201), Table 2) with N-methyl-diphenylamine, as well as p-
toluenesulfonic acid as catalyst.

30.2 g (115.0 mmol) of 5,7-di-tert-butyl-3-hydroxy-3H-benzofuran-2-one (compound
(201), Table 2, Example 1a) are added over 2 hours to a boiling solution of 9.20 g

(50.0 mmol) of N-methyl-diphenylamine and 0.20 g of p-toluenesulfonic acid monohy-
drate in 50 ml of ligroin (mixture'of alkanes with a boiling range of 140-160°C). The reac-
tion mixture is then refluxed for 4 hours on a water separator, then cooled and concentra-
ted on a vacuum rotary evaporator. Crystallisation of the residue from isopropanol/water =
9:1 yields 18.9 g (56 %) of 4,4’-bis(5,7-di-tert-butyl-3H-benzofuran-2-on-3-yl)-N-
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8 hours under nitrogen on a water separator. The Ful cat 22B catalyst is
thend renoved by filtration and excess toluene is distilled off on a vacuum
rotary evaporator. Crystallisation of the residue from40 nl of ethanol
yields 14.2 g (42 % of 5,7-di-tert-butyl-3-(4-methyl -

phenyl ) - 3H benzof uran-2-one, mp. 130:433C (conpound (104), Table 1). In
accordance with the general procedure of this Exanple, the conpound (112)

is prepared starting from 2-tert-butyl-4-nethyl phenol instead of from
2,4-di-tert-butyl phenol. Exanple 8. Preparation of

4,4 -d t but b f t hyl - di phenyl am
(corrpolungin (tlyiﬁf)'phe%g%fr&g% Bt f;-rst ﬁgef(gogﬁqqgnq?giﬁ ré}t{l gﬂ?l g hydlrgxg?%l—l?m e
benzof uran- 2-one (conpound (201), Table 2) with N-nethyl-di phenyl am ne, as
\g/eIYI d?-ste—t_g_t_rxal%l ie@ﬁﬁgﬂk Lgﬁo(gftgtl-%ugzsg E@Zygggone Q{é%rénéﬁ) 3% gi&fpabl e 2,
Exanpl e Fabura-¢& 0&6&@@*%&9 RQotable l)ost%rtlbsafqonhbt%bl&tﬂi %ﬁywxy%@e@y -(50. 0
mmol ) of 3N- um‘tzbwrardmhe roodmune (2079, Tab2D2)0with NPmehlyleanaselk badhHcasi tas

nonohy- dr te groin (mxture of alkanes with a boiling range
of 140- 16’6’ #fﬂc@?%@ésc?tﬁlé’ﬁt mxture is then refluxed for 4 hours on a

wat er separator then cool ed and concentra- ted on a vacuumrotary

evapor at g{ gmﬁx%ésc%faﬂ é g%g} b B8 of Neert GRY YRy /R AORT LRI NG 2-5ne 97 1

|ds 1
1 b S Cemmaanadard. Brayple dp Bk Dr b8n19.0gAnalyt N methuicarzsi auls BEEN

I Y PLAQED; oﬁﬁulcﬁiemmy&ndmmhemﬂ acthmsis réNuXed 185 Hotb uddeo aneyesl Thkld). Tabl e

15 Ex | P t

ot oSt BicdmgR SinstheRly pomovse by isaion and epess arocng s JisHILN 5. one
( conmpounan(ava0yym Tatatyeevhpomtcar Chnogatagoaphy -of évetrefidoe/dn Slitay gkl owith- the welt hyl -
3Hb f 2 b d
Y octane ASSSSEPIEIRERIKLARIE) 20 Bpboll PO R o
mol ) of frctiens frommathanohyiekds0y1053 (o %y oL mb@ﬁzwﬂteatndél @nr@eth(/b ound
(202), Examab&-3-a (?d% 3¥ﬁBér?zo?ﬁran 3. d%egm(plgét-@omo}nﬁﬁma\'( fﬁ@? hB’szfeaf)b?Kbe% and

0.2 g of FuI cat B a octane is re hour s” under
ni t r ogen dU§HBAY: “%ﬁyﬁga&?‘w%g?‘o%mggﬁé@ﬁﬁ@ﬁq‘ ‘rSBWBVéB AERPTYANCE r at i on
and excesdtnthestbstitution atiietdakbaedleofnf. on a vacuum rotary evaporator.

Chr omat ogr aphy of the resi due on silica gel with the sol- vent system

di chl oronet han/ hexane = 1:2 to 1:1 and subsequent crystallisation of the

pure f rﬁmmtﬁsiri’mamqnaﬁéw di-erteaitd-37GHyflpamngyylpyBH-benzofuran-2-one
7-tert- bytythpRmdARL DY THoie 9) SREIRY ! frod?2,4-di-tert-butylphenol, without isolation of 5,7-

di-tert-butyl-3-hydroxy-3H-benzofuran-2-one (compound (201), Table 2), with glyoxylic
acid and fluorene, as well as p-toluenesulfonic and Fulcat 22B as catalyst.

A mixture of 15.9 g (75 mmol) of 2,4-di-tert-butylphenol (97 %), 12.2 g (82 mmol) of

50 % aqueous glyoxylic acid, 40 mg (0.20 mmol) of p-toluenesulfonic acid monohydrate
and 25 ml of 1,2-dichloroethane is refluxed for 3.5 hours under nitrogen on a water separa-
tor. The reaction mixture is thereafter concentrated on a vacuum rotary evaporator. The re-
sidue is dissolved in 30 ml of n-octane and 12.5 g (75 mmol) of fluorene and 3 g of Ful-
cat 22B are added to the solution. This reaction mixture is refluxed for 3.5 hours under
nitrogen on a water separator, then cooled and filtered. The filtrate is concentrated on a
vacuum rotary evaporator. Chromatography of the residue on silica gel with the solvent
system dichloromethane/hexane = 2:1 and subsequent crystailisation of the pure fractions
from methanol yields 5.28 g (17 %) of 5,7-di-tert-butyl-3-(9H-fluoren-3-yl)-3H-benzo-
furan-2-one, m.p. 140-153°C (compound (121), Table 1). The product may additionally
contain minor amounts of other structural isomers in accordance with the substitution at

the fluorene ring.

THIS SHEET HAS BEEN
' REPLACED




-car bazol - 3-yl ) - 3H benzof uran- 2-one, mp. 84-90C (conpound (120), Table 1).
The 'pro- duct may additionally contain mnor anpbunts of other structural
isoners in accordance wth the substitution at the carbazole ring. Exanple
10: Preparation of

5, 7-di-tert-butyl-3-(9Hfl uoren-3-yl)-3H benzof uran-2-one (conpound (121),
Table 1) starting from2,4-di-tert-but$ phenol, wi thout isolation of 5,7-

di -tert-butyl - 3- hydr oxy- 3H benzof ur an- 2- one (conpound (201), Table 2), with
glyoxylic acid and fluorene, as well|l as p-tol uenesul fonic and Ful cat 22B
as catalyst. A mxture of 15.9 g (75 mmol) of 2,4-di-tert-butyl phenol (97
%, 12.2 g (82 mmol) of 50 @6aqueous glyoxylic acid, 40 ng (O. 20 mmol ) of

-tol | f oni d d
Pt o Sene b LA AL R DLCE 21 AN o S Bl Bhedu PN S RSIRRL S, |
m xt ure BH-hemeeofuain-2one (osepound (H1).okeble Vaod dri2i3edimeshydpheppl) & bdi-tefthe r e-
si due '%G’t‘y?%ﬂ' U&Qofu'?arﬁ@o%(&; uﬁ@kﬁf&%))'i@grpéx% smgrf?énr@mhhe&fblf%uorene

and 3 g of uI1 are ution his feaction mxture is
r ef | uxedPheiol yigh %Wyélclﬁﬁ@eﬁn On’F)t lengyahwelhanl yeat OF Fulspnnt as eatalysthen cool ed
and filtered. The filtrate is concentrated on a vacuumrotary evaporator.

Ch t d th th t _

di el or ofeepPredeiRs Sabed o &l ERe Stk SFeCRORERE G TR B o
fracti ong,4-dirtlerntmtylpbenol, 485 (3 BoR8f g-xfIeHe, %95 912.6 mmol) of p-toluenesulfonic

5, 7-di-t n 40-153C
(compound p T30ty gely lld (o3 iendnith Bo S hlebsaen oI AL, S cdtie, e
arpunt s mlxkb‘f%@rheé&efiﬁ%ﬁﬁrﬁg‘f %%Weﬂgpqrﬁuwcsweiéa@é@ds&w @ch@d Qfbstitution at
t he fl uoysoentar.Ms sobhllad ﬂﬁ"i@ﬁ'ﬁeﬂaﬁ& B\EENreaaéPls%SE%°C55m1ﬁ>ﬁW Exyldne/-

p t
5 (5. - PR g Eh g Ry o e maRES ot vient PRRRESRELLIE RO Smpound
(103), Ta’cdved Honathe systéd, Bhelvaomumyib feamyibdd condnabustyesotthat the temperature in

but yl - e@é&{,p@%&@ﬁﬁ%%ﬂ%&&%é 105 T8 ga&} el diftfliehR8R 3 1

24d-te oxylTC aci
Ful cat o# oursadhe ‘@gu@ratlwrystreleas with 5googen andddeef Mydenl@atiQamw th

\2@% er ?g%(:ﬁérﬁfxrg?%o&{('ﬂbﬁfiﬂ) #0@ddeddo the &eaﬁﬂybnomoluamﬂﬂg ﬁgﬁramgﬁgecdapggngl
| |
e mony s ShueR e DresSist ph T b angfind Gisspnaihads ed s bRoHtie DAk febara-

stirringturelé 1659Ck (Theavdier dieedcedn bepifdStoMillsfine thecsysemadsainiazedtsope from
si mul t a”%‘%&‘@b&g@é@f&f’@tﬁ@% Orie: t?lﬁgé}am)eaﬁl nyé“?pp%&?& £Rs Iard R Eh@tg € 1 n the

reactor is Xture o
. maximum of 140°C A total amount of c 20 ml of water distills from the system over 1 to

2 hours. The vacuum is then released with nitrogen. The reaction mixture is cooled to
90-100°C and filtered. The apparatus and the filter residue are rinsed with 100 g of o-xy-
lene. The filtrate is transferred to a 1500 ml double-walled reactor and concentrated under
vacuum and 360 g of o-xylene are recovered. The reddish-yellow residue is cooled to
70°C and 636 g of methanol are added cautiously from a dropping funnel, while keeping
the temperature at 60-65°C. The solution is seeded and stirred for ¢. 30 minutes at
60-65°C to effect crystallisation. The crystalline slurry is then cooled over 2 hours to -5°C
and stirring is continued at this temperature for a further 1 hour. The crystals are collected
by suction filtration and the residue is washed with 400 g of cold (-5°C) methanol in

5 portions. The well dry-pressed product is dried in a vacuum drier at 50-60°C, yielding
266 g of a white solid. Analysis by gas chromatography shows this material to consist of c.
85 % of 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-3H-benzofuran-2-one (compound (103),
Table 1) as well as of ¢. 15 % of the 3-(2,3-dimethylphenyl)-5,7-di-tert-butyl-3H-benzo-
furan-2-one isomer (compound (103A)).

Example 12: Preparation of 3-(N-methylcarbamoyloxy)-5-methyl-7-tert-butyl-3H-benzo-
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water begins to distill fromthe m xture, the o-xylene being refluxed and
the 'water re- noved fromthe system The vacuumis then raised continuously
so that the tenperature in the reactor can be kept at 85-90C. Altogether
c. 98-100 m of water are distilled over 3 to 4 hours. The vacuumis then
rel eased with nitrogen and 40 g of cay%gxst (Ful cat 30 or 40, Ful nont
XMP-3 or XMP-4) are added to the clear “yell ow sol ution. The apparatus is
eva- cuated to a pressure of 700 nmbar and the suspension is stirred at a
heati ng bath tenpera- ture of 165C. The water of reaction begins to distil

fromthe system aé an azeotrope from a tenperature of c. 128C. The
t enper at dPBOr 508G CORROERG(ZI2) rFa8k2)t owar ds the end to a maxi mum of 140C. A
total amount of c. 20 m of water distills fromthe systemover 1 to 2

h . Th is t | ith it T ti i xt is .
Cool ed 1 0t mREHOTS 3 228 B BpERD Ten b Ay GRS bR PP o o o
ri nsed wi(comp@hdy202), Examplel lahed mires®.(f minob)aif endtlsyltiscepafate a2 dwpaofl 500 m
doubl e- OF .: t 0 f .0-xyl
oro r ecod Bénes RGNS beiBft RANKRIICE 3 1P S Hhen KIGMIFSIRACA inoiord™ oY 21
net hanol MB§BYLisefyan¥a and ddseps of methanesnliopisiasiyl 4readdad; Thhreaetiorempiturg is t he

t enper at yeguxdd BPafhker 1BNROUSH tHehicBlel SdiReRIREh ARRloPshéthAR Fnd'washeBRithi NUt €S
rystallisation. The crystalline slurry is then cool ed

at 60-65C to effect c
over 2 hotA'er ad a_§%» acﬁ’ﬁé“ss’ioil?qanpgf spiumndrogs %Ffﬁ?nafeni%e PP RIERS8 or &
further ZXohbimed, diied over shapnssiamaulfak laad tetentdyted o b ivaduubd totdrglevgporaoe t he

5 e B g o ey P L gl

of a whi taxyyotmethylafdgri-buyl-BH-hpagofurancdranergomphynd23ds Table)mat erial to

consi st gf pC138-373R% ?,Bmgound (212), Table 2).
3-(3, 4-di net hyl phenyl )-5, 7-di -tert-butyl - 3H benzof uran-2-one (conpound

(103), Table 1) as well as of c. 15 % of the
3- (2, 3- diEwainiplé pIrePryparation/ofdi-teitetutylBstybro3sineaing GH-benzafurah-2d@e i(SRMer

(conpoun . |l e 12: Preparation of
3- (N- net ﬂ’;?l%ﬁ@a%@@é%? 5-net hyl -7-tert-butyl -3H benzo- TH S SHEET HAS
BEEN REPLACED -57- furan-2-one (conpound (212), Table 2). A mxture of 5.5

Ccompoung opspension 4.2 8.0 0/0minbl G 2T oty SREAS JmeoRi®: a2
dr ogg of dz'éﬁﬁ o QH?WQ} éém?"age T&‘B‘F izgybnggfér(g§oﬂ‘20% 8&?@9“%%‘:@3‘3 ?sur t her
3 m (50.4adedrohd diob of dixhéuiy] fosnarisahe trnixturel isotisred forehdian &slobinasinc aci d
are addedperz;mree. ERaSS hﬁ@nyq‘icﬁfo%rdg isi atterwards distilled off on a vacuum rotary evaporator.
o Chromatography of the residue on silica gel with the solvent system dichloromethane/-

hexane = 1:1 and crystallisation of the pure fractions from methanol yields 0.30 g (13 %)
S of 7-tert-butyl-3-chloro-5-methyl-3H-benzofuran-2-one, m.p. 81-86°C (compound (208),

Table 2).
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refluxed for another 16 hours, then cool ed, diluted wth dichloronethane
and ‘'washed with water and a 5 % aqueous sol ution of sodium
.hydrogencarbonate. The organi c phases are conbined, dried over nmagnesi um
sul fate and concentrated on a vacuumrotary evaporator. Crystallisation of
the residue fromtoluene yields 4.45 g_(65 % of 3-(N nethyl carbanoyl -
oxy)-5-nethyl-7-tert-butyl - 3FLbenzofur§ -2-one (conmpound (212), Table 2),

m p. 138-143C (conmpound (212), Table 2). Exanple 13: Preparation of
7-tert-butyl -3-chl oro-5-nmet hyl - 3H benzof uran-2-one (com pound (208), Table
2). To a suspension of 2.2 g (10.0 mmol ) of

7-tert-but yab@-ihydr oxy- 5- net hyl - 3H benzof uran- 2-one (conpound (202),

Exanpl e | g-—Fahte—2—A—24—m—55-0—+mo et hionyl chlorid iQ added
one drop ¢t ‘c} et hyl formam de and the nj xtgre IS@(%)’ e f or at
roomtem t

ure. ExcE8:PPWibnyl chl orf dg i e ds di s{i II o1f on
a vacuum rot ary evaporator. Chronmatogra hecé)f t h&€ aﬁc\é&zﬁ'%@ on| si I(%} el

wi th the gol vent systen{:gl chI onet hane/} hexahe = 1:1 and crystallisation
of the pUI‘Efrchtl}.p@ f ol .yields 0.3D g (13 % of

7-tert-butlyl -3-ch| r o~ of uran- 2} one, mp. 81-8¢6C (conmppund
(208), Table 3) /é_{ g EI NV REPLAGER4-58-8%3bl ¢ 1: No.| .
Cormpound M Ry; ¢ ( H (cplggdysf pund) (% CH3 0 H¥ " £ O H
CH3 H 82.34 8.43 101 3 93X 3 0 81 66 H3LC -g.Gy CH3gGE3 |CH3 CH3| 0
H3C'C O H|CH3 HBC | 82H3?C4— 'éHa

82.24 86.3

92-96 52a)
82.19 8.78

102

Hsc/ ‘ O 82.24 8.63
103 CH, 130-132 693

G~ Gty 8236  8.62
CH4
8210 839
104 130-133 429

82.13 8.31

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the phenyl ring in 3-position of the benzofuran-2-one.
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102 CH 92-96 52a)

CH3 '82.24 8.63 103 \ CH 130-132 69a)
H3C-C 0 H 82.10 8.39 104 H3C 130-133 42a)

3

H3C - C- CH3 82.19 8.781 CH3 CH3 0 H3C C 0 H H3C

3 H3C -

C -

CH3 82.36 8.62 CH3 CH3 O

CH3 82.13 8.31 H3CCCH3 CH3

a) The product may additionally contain mnor anounts of other structural
i somers in accordance with the substiqgution at the phenyl ring in

- 3-position of the benzofuran-2-one.
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-59- Table 1: (continuation) No. Compound MP. C (%, H(% Yield (C
(calcd/found) (%9 CH3 0 H3C. OH 82.24 8.63 105 H3C 1 ~- | 127-132 47a)

CH2CH3 82.39 8. 65

‘Table 1: (continuation)

No. Compound P € (%), H (%) Yield i
(°C) (calcd/found) (%)
8224  8.63
105 127-132 472
82.39 8.65
82.37 8.85
106 109-115 412
82.24 8.91
82.49 9.05
107 110-115 682
82.49 9.03
CH, 0
HaC\C/ o H* characterised by
/
108 HC O O 125-131] 'H.NMR (cDCLy) | 189
H.C— C— CH, 8(H™) =4.79 ppm
&,

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the phenyl ring in 3-position of the benzofuran-2-one.
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H3C- C-CH3 1 CH3 H3C. CH3 OOHH3 C1 | 82.37 8.85 106 CH C'3 109-115
41 d) HCCCH182.24 891 33 CH3 CHB H3C/ CH3 OO0 HHc c ¢ CH 82.49
9.05 107 31 I / 3 110-115 68a) H3C - C-CH3 HBC CH82.49 9.03 CH3 CH3 O
H3C,0 C H* charact erised by 108 H3G 1 1 125-131 1H NWR (CDC13) 18a) H3C
- C- CH3 S(H) =4.79 ppm CH3 a) The f;Q)roduct may additionally contain
m nor anmounts of other structural isoners in accordance with the
substitution at the phenyl ring in 3-position of the benzofuran-2-one. |
THI'S Sri' EET HAS HEN LACED -60- Table 1: (continuation) MP. C(% H (%
Yield No. Conmpound (C) (calcd/found) H3CC CH3 O 0 H*

Table 1: (continuation)

m.p. C (%), H (%) Yield
No. C d
. ompoun (°C) (calcd/found) (%)
characterised by
o ) 1 a)
105 - oil H-NMR (CDCls) 66
5(H") = 4.84 ppm
82.37 8.85
110 118-122 1 749
_ 82.31 8.84
SH,
82.61 9.24
111 185-190 89
82.41 9.43
CH, 0 |
Hac\c/ o H 81.60 7.53
2| WYY | o
CH, 81.42 757
CH,

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the phenyl ring in 3-position of the benzofuran-2-one.




characterised by H3c 109 (CH2)1ICH3 oil 1 H NWR (CDC13) 66a) H3C C CH3
S(H) = 4.84 ppmCH3 CH3 0 H3C,, ¢ 0 HCH3 H3C CH ~ 3 82.37 8.85 110 CH3
118-122 74a) H3c - C-cH3 82.318.841 CH3 CH3 OH3C, / OHCH3 Hc C
cH3 82.61 9.24 1 11 3 1 | CH 185-190 89 H3 C3 H3c - C-CH3 CH3 82.41
9.43 CH3 CH3 0 H3C,, C 0O H 81.60 7.536}1_2 HC \ (\ 1 69-80 70a) 3 CH3
81.42 7.57 CH3 a) The product may additionally contain m nor anounts of
ot her structural isomers in accordance with the substitution at the phenyl
ring in 3-position of the benzofuran-2-one. !8HEASIiEN THHS F p!. -61-
Table 1: (continuation) No. Conpound nP. C (%, H(%, N (% Yield.

Table 1: (continuation)

No Comoound m.p. |C (%), H(%),N (%)| Yield
' P (°C) (calcd/found) (%)
CH 0 o
HaC o/ o4 H H OH3C\C _CH,
y 80.44 7.95 2.08
s | N s 135.145 569
HO-G=CHy Gy Hgo—C—crg 80.20 8.06 1.96
ik <I:H3
84.38 7.57
114 168-170 252)
84.23  7.66
C (%), H (%), S (%)
73.13 737 9.76
115 86-93 119
73.10 7.38 9.69
PR 4 VR . W 82.60 7.84
116 220-228 40
82.58 17.85

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the phenyl ring in 3-position of the benzofuran-2-one.
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(O (calcd/found) (%9 CH3 OHCH3C Cp HHO 3 CFH{3 80.44 7.95 2.08 11
113 H3C 1 1 N | 1 CH3 135-145 p 56a) H3C CH CH3 CH3 H3C-; -CH3 O 80.20
8.06 1.96 3 CH3 CH3 0 H3COHHIC 1 1 84.38 7.57 114 168-170 25a) H3C -
C- CH3 84.23 7.66 1 CH3 CHOC(% H(%, S(% HC-C3 OHH3C 73.13
7.37 9.76 1151 s 86-93 Ila> H3C - £5‘H3 73.10 7.38 9.69 CH3 H3 H3 82.60
7.84 H3C C CH3 H3C-C CH3 11601009 228 40 H3C CH3 H H 82.58 7.85
CH3 H3C a) The product may additionally contain mnor amobunts of other
structural isomers in accordance with the substitution at the phenyl ring

in 3-position of the benzofuran-2-one. TH S SHEET HAS SEEN REPLACED
Table 1: (continuation)

m.p. .
No. Compound P C (%), H (%) Yield §
°C) (calcd/found) (%)
81.52 6.84
117 142-154 332)
80.97 6.5
85.27 7.16
118 186-189 172
85.15 7.20
C 0 2 H
wod O g O o characterised by
. 1
- )
R T ol | msin | 'HNMR(CDCL) | 31
i CHy 8H") = 4.82 ppm
81.43 6,57
120 84-90 10
81.37 6,72

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the aryl ring in 3-position of the benzofuran-2-one.
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-62- Table 1: (continuation) No. Conmpound MP. C (%, H(% Yield (O
(calcd/found) (% CH3 0 H3QAC OH 81.52 6.84 H3C 117 | | 0 142-154 33a)
H3CCGCH3 80.97 6.5 CH3 CH3 0 H3CQC OHH3C i 85.27 7.16 118 186-189
17a) H3C-CCH3 85.15 720 CH3 CH3 O HCH3C ,COH HO3 _,CH3
characterised by 119 H3C resin 1 H NVMR4{ CDC13) 3la) H3C C CH3 H3C C CH3
CH3 CH3 S(H*) = 4.82 ppm CH3 OH3CC O H~/ 81.43 6,57 a) 120 H 3C\\
84-90 81.37 6,72 10 CH3 CH3 a) The product may additionally contain m nor
anounts of other structural isomers in accordance with the substitution at

the aryl ring in 3-position of the benzofuran-2-one. TH S SHEET HAS BEEN
Table 1: (continuation)

No. Compound m-p- C (%), H (%) Yield
(°C) (calcd/found) (%)
84.84  7.37
121 140-153 179
HyC =0 —=CH, 84.66  1.52
CH,

a) The product may additionally contain minor amounts of other structural isomers in
accordance with the substitution at the fluorene ring in 3-position of the benzofuran-2-one.
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REPLACED -63- Table 1: (continuation) MP. C (%, H (% Yield No. Conpound
(O (calcd/found) (% CH3 O HBC-C o HHci | | / 84.84 7.37 121 3 140-153
17a) CHz H3C- C-CH3 84.66 7.52 CH3 a) The product may additionally
‘contain mnor anpbunts of other structural isoners in accordance with the
substitution at -the fluorene ring in 3 osition of the benzofuran-2-one.

THI S SHEET HAS 3EL REPLACED -64- Table"2: MP. C (%, H (% Yield No.
Compound (C) (calcd/found) (%9 H3CC CH3 0 OH H C OH 73.25 8.45 201 3

resin 100 73.33 8.50 H3CGCGCH3 CH3 CH3 0O H3CCOHi 70.89 7.32

Table 2:
m.p. .
NO. Comp()und p C (%)’ H (%) Yleld
°C) (calcd/found) (%)
CHg 0
H3C C/ o] H
/ 73.25 8.45
H,C OH
- 201 resin 100
73.33 8.50
HyC —C —CH,
I
CHj
CH, 0
/ OH 70.89 7.32
202 HaC 152-160 %>
70.40 7.40
CH,

characterised by

| 0
O
HyC H* 'H.NMR (cDCLy)
OH 8(H*) = 5.33 ppm
203 resin 452
a) chromatographed on

silica gel (CH,Cl,/hexane =
4:1)

characterised by
IH-NMR (cDC1y) | ~100
S(H*) = 5.30 ppm

204 resin

| THIS SHEET HAS SEEN
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202 H3C OH 152-160 82 70.40 7.40 CH3 O characterised by H3C O H* 1H NMR
a) chromat ographed on H3C -
1) 0 HO H* characterised by 204
= 5.30 ppm TH' S SHEET HAS 9EEi ~

(conti nuation)-§p. Conmpound MP. C (%,
(O (calcd(found) (%9 CH3 O CH O H* characterised by
1 HNWR (CDC13) 98 5(H)

(CDC13) OH 6(H)
CH3 silica gel
'OH resin 1H NVR (CDC13)
REPLACED - 65- Table 2:

= 5. 33 ppm 203 resin 45a)
(CH2CI 2/ hexane e

-100 6( H*)

O-CNICH3 71.03 7.95 206 resin 92

Table 2: (continuation)

CH3 4 :

H(% Yield
n- H-C14 205 OH resin
= 5.31 ppmCH3 CH3 0 H3CC 0 H/O H3C \ |

No Compound m.p- C (%), H (%) Yield
' P °C) (calcd(found) (%)
CHj 0
cl:H © H* characterised by
P
205 | MG OH | resin | 'H-NMR (CDCly) | 98
S(H*) =5.31 ppm
CH,
HCo /2 o ; 0
° ~c H
HaC ~C<en 7.03 795
206 2 resin 92
HLG — G CH 71.10  7.98
|
CH,
o —e— CHS o= - CH characterised by
207 resin | |H-NMR (CDCly) | ~100
e "S(tert-butyl) = 1.34 ppm
HoC CH, 0 _
3 \C/ o) H* 1characterlsed by
208 Hy” cl 81-86 | 'H-NMR (CDCly) | 13
5(H*) =5.34 ppm
CHs

THIS SHEET HAS BEEN

REPLACED




H3C - C -
characterised by 207 0\ |
5(tert-butyl) =

CH3 71.10 7.98 1 CH3 CH3 CH3 H3C -
Il 0 resin 1 H NWR (CDC13)
1.34 ppm CH3 0 H3C 0 H* characterised by 208 H3C C

C-CH3 H 3C -

C -CH3

-100 HOH HOHH

81-86 1

"H NMR (CDC13) 13 5(H) = 5.34 ppm CH3 TH S SHEET HAS SEEN REPLACED - 66-

Table 2: (continuation) M

P. C(%, H

60/9 Yield No. Conpound (C)

(cal cdl found) (%9 CH3 0 H3C ~C O H * c%aracterised by 209 H3C | OHresin 1
H NWVR (CDC13) -100 (CH2)2 S(H*) =5.29 ppmCOCH CH3 O " COH H O
characterised by 3 1 210 resin 1 HNWR (CDC13) 38 H3C - C-CH3 8(H) =
5.08 ppm H3CQ\ 1 H3 H3CC 11 CHW\C H3 O 0 _
Table 2: (continuation)
m.p. H
No. Compound p C (%), H (%) Yield
(°C) (calcd/found) (%)
e /CH3 0
o)
* \/C H* characterised by
H,C OH : 1
209 resin H-NMR (CDCl3) | ~100
*) = .2
(CHo), o) =5:2 pom
~ COOH
CH, )
C/ 0 H*
Hac:/ OH 1characterised by
210 resin H-NMR (CDCl,) 38
HiC—C—CH, S(H*) = 5.08 ppm
73.88 8.75
211 100-103 61
73.73 8.75
e S8 ok e
oNd 9\ H 6497 691
/
212 HyC 0—C 138-143 65
P 6502  6.89
CH, |

Example 14: Stabilisation of rﬁultiple-extruded polypropylene

1.3 kg of polypropylene powder (Profax 6501), which has been prestabilised with 0.025 %
of Irganox® 1076 (n-octadecyl 3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionate (melt

—
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| REPLAGED




H 73.88 8.75 211 H/ off 100-103 61 3C 73.73 8.75 CH3 CH3 0 CH3 OH 1
64.97 6.91 C NH H3C N. 212 H3C 0-c \ 138-143 65 O 65.02 6.89 CH3 Exanple
_14: Stabilisation of nultiple-extruded pol ypropylene 1.3 kg of

*pol ypropyl ene powder (Profax 6501), which has been prestabilised with 0.025
% of Irganox(r) 1076 (n-octadecyl 7.

3-[3,5-di-tert-butyl -4-hydroxyphenyl ] propionate (nelt f THI S SHEFT HAS BEEN
' REPLACED -67- index 3.2 g/10 mn, neasured at 230C/ 2.16 kg) are bl ended
with 0.05 % of Irganox(r) 1010 (pent aerythritol

cal crum ites s 10 griggnopsbreig 0ROt V5 KR Sr Akl 0t e iegres® ' L1 g,
i[ g/gfhgﬁlzompka@em?tsl iR akiy[ 3B - g - Huity0H4- anwrprmmg%o ggm m§nf g |n Sng
ength o Fﬁg@(}%‘ﬁ&c}a 03 & PE bﬁ%e{{« gkh@&? %hé%léapﬂl%ﬁ%tgr ﬁg‘?}f :

zones ‘usted to the
fol | ow n@W&sﬁb(QﬁhB@@zﬁﬁgzohmd 0.028b of carhpouadtof Tabled - Thlsdxbmdedtrw dr awi ng

it througlr@ieWah gh eka@ﬁ&eraaﬂng% cylicder ﬁfa?db‘tﬂr%fod mmma 2 1diig e 40GninSa

r epeat edlx extruded. After }’r usi ons, I ndex | S neasur eotl (at
230C/ 2. 180 gm, the §L§‘l§§‘t‘%§ﬂqn§¥ b‘?‘ﬁ&?@&%"éd Poh'-h? ﬁ‘@l%ﬂg tempgeaturgs fdPed’%br onounced

chai n degg@C.dRiciertiudite & comwrbyfd;r@bing iistBifdugh a wdié bagsatdtis u@hegn&mmu in

'{ggl 2 g -g?sbglranu ate 1s rrgBea%] ye tru'\é%ldt Aherd? é(xttaus}o%[‘: the-zr x%%lt mtiléx 18 em)é%ulfgd P 17.1
230°C/2.16 kg). A substantial increase in the melt index denotes pronounced chain degra-
dation, i.e. poor stabilisation. The results are shown in Table 3.

Table 3:
Compound of | Melt index after
Table 1 3 extrusions
—_— 17.1
103 4.8
104 50
105 4.9
106 4.9

Example 15: Stabilisation of polyethylene during processing

100 parts of polyethylene powder (Lupolen® 5260 Z) are blended with 0.05 part of
Irganox® 1010 (pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate])
and 0.05 part of a compound of Table 1 and the blend is kneaded in a Brabender plasto-
graph at 220°C and 50 rpm. During this time the kneading resistance is recorded continu-
ously as torque. In the course of the kneading time the polymer begins to crosslink after
prolonged constancy, as can be determined by the rapid increase in torque. The time taken
until a marked increase in torque is shown in Table 4 as a measure of the stabilising
action. The longer this time is the better the stabilising action.

THIS SHEET HAS BEEN
REPLACED




104_5.0 105 4.9 106 4.9 Exanple 15: Stabilisation of polyethylene during
processing 100 parts of polyethyl ene powder (Lupolen(r) 5260 Z) are bl ended
MWth 0.05 part of Irganox(r) 1010 (pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]) and 0.05 part
of a conmpound of Table 1 and the blend js kneaded in a Brabender plasto-
graph at 220C and 50 rpm During this®me the kneadi ng resi stance is
recorded continu- ously as torque. In the course of the kneading tinme the
pol yner begins to crosslink after prolonged constancy, as can be

determ ned by the rapid increase in torque. The tinme taken wuntil a marked
increase in torque is sholPl6 % Table 4 as a neasure of the stabilising
action. The |onger this fti iIs the better the stabil]ising action. TH' S
SHEET HAS 3EEE~ REPLACED ¢88Pounthele| 4Timsoitibinceeass Time until increase
Table 1 in torque (mn) |9.5TiRB127.0 Lo%n§@(gﬁmﬁxarple 16: Stabilisation
of nmultiple-extruded pol ypropylene at high fenperature. 1.5 kg of

pol ypropyl ene powder (Prafax 6501), which hQ§5been priestabi li sed with 0.008
% of Irganox(r) 1076 (n-octadecyl )
3-[3,5-di-tert-butyl-4-hydrongPenyl]propiogﬁge (rmelt] index 3.2 g/10 mn,
nmeasured at 230C/ 2.16 kg)| are blendegd with 0.05 % of |Irganox(r) 1010
(pentaerythritol tetrakig[3-(3p%-di-tert-bubyb-4-hydroxyphenyl) propi onate),
0.10 % of calciumstearate and 0.0 15 to 0.100 % of |stabiliser or
stabiliser mxture according to Table 5. This blend is then extruded in an
extruder having a cylinder dianeter of 20 mmand a |ength of 400 mm at 100
rpm theERampletlion§tabilisesobef moltipiti-exstuded palyplopylend dtdigm@niperange. r at ur es:
280, 320, 340C. The extrudate is cooled by drawing it through a water bath
and is then granulated. This granulate is repeatedly extruded. After 5

ext r usi oA, kg ¢fepokynrepyleneepowdes ?l?fe@glﬁﬁ@h), whichdge been prestiiylisedAvisud 0% i al

i ncr easeof Reddx @ehis (n(Steade AMQI395 difef-butyl-4-hydroxyphenyl]propionate (melt
index 3.2 g/10 min, measured at 230°C/2.16 kg) are blended with 0.05 % of Irganox®
1010 (pentaerythritol tetrakis{3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate), 0.10 % of
calcium stearate and 0.015 to 0.100 % of stabiliser or stabiliser mixture according to Table
5. This blend is then extruded in an extruder having a cylinder diameter of 20 mm and a
length of 400 mm at 100 rpm, the 3 heating zones being adjusted to the following tempe-
ratures: 280, 320, 340°C. The extrudate is cooled by drawing it through a water bath and is
then granulated. This granulate is repeatedly extruded. After 5 extrusions, the melt index
is measured (at 230°C/2.16 kg). A substantial increase in the melt index denotes pro-
nounced chain degradation, i.e. poor stabilisation. The results are shown in Table 5.
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noupnced chai n degradati on,
in Table 5. TH' S SEi EEI
Conzentration Melt

i.e.

tris(2,4-di-tert-butyl phenyl)phosphite.

.5 19.7 23.6
8 (r)lrgafos P-

poor stabilisation.
H'S SEEN -69- Table 5: Stabiliser or
index after 5 extrusions of stabilisers in %y weight
'280C 320C 340C (r)lrgafos 168a) 0.100 9.2 43.7 79.3
0.050 6.1 23.4 61.0 Exanple 11c) 0.015
0.045 7.3 24.4 26.7 Exanple 111> 0.00
23.6 Exanple 110 0.005 a) (r)lrgafos 168 is

b) (Dirgafos P-EPQ is
tetrakis(2,4-di-tert-butyl phenyl)4, 4" -bi phenyl ene di phosphonite.
Exanpl e 11Tafle bhe present application describes a m xture of c.

The results are shown
m xt ure

(r)lrgafos P-EPQ")
(r)lrgafos 168a)
EPQb) 0.045 5.6 15.7

¢)
85 % of

3-(3,4-di{ nethylphenyl)-5]|7-di-tert-butyl-3 - conmpdund
(103), Tabl Stablisgor mixijread Conzentoatign t he TMERIRHRP 32 BT80S
3- (2, 3-di fret hyf ianydrs - 5, 7 diintostyt wéightyl | 3H- fura ng i r
(conpound (10’2A\\ ~t T ri AS RFFN 7% at ?@]’?ai @26@ Aﬁgg@m und of
formula | @RGfl R4 wherg¢in, when n is|l1l, RL is raph % phenant hryl ,
anthryl, %,6, Argfoet68hydr ¢- 2- naph@hyl, b, 6, P-8-tetlrah§dio-1|- naRBt hyi ,
t hi enyl be@o[ b] t hi en k napht hog)z 3- b] I hi enyl, thi at hrenyl|, di benzofuryl,
chro- meny IM@W& phanoxat®P3thyl . pyrrdyi, ilm dax6l yI ., p§tAzolyl,
pyrazi nyl , pyrlmdln pyrldazm |, i nHol i zj yI i so ol i.ndol yl ,
i ndazol yl | purk ’H‘ﬂpeéhl nol i|zi nyl9-0}350qui ol yIégl quifnol Wq tha?ggi nyl,
naphthyrlmlnyl qui noxal i nyT, qui nazol i nyl, cinnol inyt, pterlalnyl
car bazol ylf, I@g’ﬂf@pigng phenarﬂ 43 di ny|, acridinyl, perimildi né
phenant hr ¢l i ny Ife Haziny |(?§(E | azo| yl, enot|hi azt-fyl , ¢dzol yl,
furazanyl, er phe nyI or eny
® b)
Irgafos P-EPQ 0.045
Example 11° 0.005 > 157 23.6

a)
b)
c)

®Irgafos 168 is tris(2,4-di-tert-butylphenyl)phosphite.
®Irgafos P-EPQ is tetrakis(2,4-di-tert-butylphenyl)4,4’-biphenylene diphosphonite.
Example 11 of the present application describes a mixture of c. 85 % of 3-(3,4-di-
methylphenyl)-5,7-di-tert-butyl-3H-benzofuran-2-one (compound (103), Table 1) as
well as ¢. 15 % of the 3-(2,3-dimethylphenyl)-5,7-di-tert-butyl-3H-benzofuran-2-one
isomer (compound (103A)).



or phenoxazi nyl, each unsubstituted or substituted by Cl-C4al kyl,

Cl- C4al koxy, Ct-C4- al kylthio, hydroxy, hal ogen, am no, Cl1-C4al kyl ami no,
,phenyl am no or di (Cl-C4alkyl)- amno, or R is a radical of fornula Il RO
Ro \ R Re and when nis 2, rL: -71- Rl is phenyl ene or naphthyl ene

whi ch is unsubstituted or substituted_by_Cl-C4al kyl or hydroxy; or is
-R12-X-R13-, R2, R3, R4 and R5 are each independently of one anot her

hydr ogen, chl oro, hydroxy, Cl-C25al kyl, C7-C9phenyl al kyl, unsubstituted or
Cl- C4al kyl - substi tuted phenyl, unsubsti- tuted or Cl-C4al kyl -substituted
C5- C8cycl oal kyl ; Cl-Ci8al koxy, Ci-Cil8al kylthio, Cl-C4 al kyl am no, -

di (Cl- C4al kyl ) am no, Cl-C25al kanoyl oxy, Cl-C25al kanoyl am no, C3-C25al ke-
noyl oxy, VBat@@8lainkexhisyl oxy which is interrupted by oxygen, sulfur or j -Rl4
; C6-C9- cycl oal kyl car bonyl oxy, benzoyl oxy or Cl-Cl2al kyl -substituted
benzoyl oxy; with thefpro- viso that, when R2 is hydrogen or nethyl, R7 or
RO is notl- Hygemrguskofdermupad| kanoyl oxy; or each pair of substituents R2
and R3 or R3 and R4 or R4 and R5, together with the linking carbon atons,
forms a benzene ring; R4 is additionally -(CH2)P CORL5 or -(CH2)gOH, or
when R3, R5 and R6 are hydroden, R4 is gdditionally a radical of fornula
11 0 OH R R (M R16 -C|Rl7 th§ J is as defined above for n = 1,
R6 is hydrogen or a radical qf for a 0 R

A

wherein, whennis 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, thiathrenyl, dibenzofuryl, chro-
menyl, xanthenyl, phenoxathiinyl, pyrrolyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidihyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl,
quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phe-
nazinyl, isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl biphenyl, terphenyl, fluorenyl
or phenoxazinyl, each unsubstituted or substituted by C,-C,alkyl, C;-C,alkoxy, C,-C,-
alkylthio, hydroxy, halogen, amino, C,-C,alkylamino, phenylamino or di(C,-C,alkyl)-
amino, or R, is a radical of formula I

and

when n is 2,




R (IV) R3 RS R4 in which R4 is not a radical of fornmula Il and R1 is as
defi'ned above for n = 1, R7, R8, RO and R o are each independently of one
anot her hydrogen, hal ogen, hydroxy, Cl-C25al kyl, C2-C25al kyl which is
interrupted by oxygen, sulfur or N--R14 ; Cl-C25- TH S SHEET HAS BEEN
REPLACED - 72- al koxy, C2-C25al koxy mh[ft is interrupted by oxygen, sulfur
or N _R14 ; Cl-C25al kyl- thio, C3-C25al kenyl, C3-C25al kenyl oxy,

C3- C2Sal kynyl , C3- C25al kynyl oxy, C7- Cphenyl - al kyl, C7- C9phenyl al koxy,
unsubstituted or Cl-C4al kyl -substituted phenyl; unsubstituted or

Cl- C4al k -subst t ut ed phenoxy;. unsubstituted or I-substltuted
C5- Caoy oRo S BIRYIEHE G Seaeiers WiiCh s \Epuesiited o SOBEHER Gy &a-Caaly or

C5- C80yCh9ﬁbk9xx1sGimC£aLgylanlno di - (Cl Cnalkyl)anlno Cl C25al kanoyl ,

C3- C25al yl- fu

G Goal Kooy Rado iAot ARy B ot YT nSitogen dhiofh iy gen.
sul fur ofy; CNsalR!MQ @Dh%@lkklannsowtamechor Ce&ﬂzﬂasubemgcu phesylO2tabitenoy |
whi ch 'stutw&e@r@ ng Qﬁbsf?t’ﬁl&@yC?&HoH%yg AN kéxy, &ﬁ@ﬁgﬁhs EO Y,

C3- C25al kenoyl o IS I.nter gen,

C6- cgcycﬁlﬁlwne.aﬁlﬁém%alkmm y‘eiséléﬁlwgm ﬁyb%&%ﬂoménz@ 3-Gasalke-

CL el u0et e bere el PEERULN O SR PIRC RS
R22 I L R8 d
11, t oget et R R, .eﬁ%?ﬂ% ek B R ben oyt Mithe o 11 |
hydr ogen yisCtha@@2whek R is [GHrqgesair keithythi By, or@B) iCa6E deowyl gr (G 2kahdylomy;,

C7- C9phe Y, S

insubst | CheR el LR R MER, R i @%%”‘%amﬁt‘?"ﬁgﬁ“ﬁ%ﬁg&?%%ﬂy% ani no,
di (Cl- mﬁ%ﬂ?&ﬁ%@%ﬁ@%@ewﬁ}ﬁ@% %13%1@ plaP&k etipt ed by
oxygen, swHeh®;, \Mg] Rt alM Rl4re hydioged SR} is&a@wbnalgna mancaﬁ&faaﬁahmnoyl

C3- C25al kenoyl ich i's interrupted by oxygen, sulfur or NR1l4 ;

C6- C9cycl oal kyl car bonyl, benzoyl or Cl-Cl2al kyl -substituted benzoyl; wth
t he proviso that at | east one of R7, R8O R9, RI10 or R11 is not hydrogen,

0 H
Ry
R,
(I
Rig —C—Ryz
wherein R, is as defined above forn =1,
. Rg is hydrogen or a radical of formula IV
0]
O
Ry
Ry (V)
Ra Rs
Rg '

in which R, is not a radical of formula III and R, is as defined above forn =1,
R4, Rg, Rg and R, are each independently of one another hydrogen, halogen, hydroxy,

N\
C,-Cysalkyl, C,-Cjysalkyl which is interrupted by oxygen, sulfur or /N—Rm ; C1-Cos-
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R12 and R13 are each independently of the other unsubstituted or
Cl- C4al kyl -substituted phenylene or naphthylene, R 14 is hydrogen or C
1-C8al kyl, ~R24 R15 is hydroxy, [-0 e 1 Mr +j , Cl-Cl8al koxy or -N R25
R16 and R17 are each independently of the other hydrogen, CF3, Cl-Cl2al kyl
or phenyl, or R16 and R17, together wijh the |inking carbon atom forma
C5- CBCycl oal kylidene ring THIN , 11U . A j SEEN REPLACED--. -73- which is
unsubstituted or substituted by 1 to 3 Cl-C4al kyl groups; R18 and R19 are
each independently of the other hydrogen, Cl-C4al kyl or phenyl, R20 is
hydrogen or Cl-C4al kyl, R21 is hydrogen, unsubstituted or
Cl- CGal kglkosyl(S4-Chqatkedy wigetyis int€ruit2d by kyygenRHGP Sal 1 FCJsalkyl-
i nterrupted by oxygen, sulfur or j -Rl4 ; C7-C9phenyfal kyl which is
unsubst i thie Ee€,stkeanh §iGsalkenyloxy, Re-Gakadkyiyl iy Gisplkygyloxy,«C;3Csphetyal kyl
groups; 5 | tS1 At T [ . \'N-R14
aiky FREPOSMEhAIKSLy, Wit ot LCLAMR) gq?ﬁae(utgﬁg%pi, Aty

and which IS Jnsubstlt,ut ed or subs ] 1 ) moiety by 1 to 3
C1- CAakyPr §nSuptkyl-gbstigedphenedys ungyhsttuged onteir Gualleyd- substigeh§s-Caf Hdor at ons,

forma l;aﬁm@sﬁajtéwbxe@recrénag-mmhteu@stck%ymamkéxst;@-@Jﬂg@ﬁhb;w ted by
1 to 3 Cl-C4al kyl - R22 - C4al kyl 3 hyd ,
C1- 25l g%gﬁ&%%@f—pé%n@ S asikaanbyfichi Bieuetad arvapt st oy
o G e I e S ERe Rt K IRE b e By Byt

furoyl, benzoyl .or Cl-Cl2alkyl- H3C /CH3 I'Il O CH3 substituted benzoyl;
LT C - Cotigm (9")“25914%-%5@@1&%, CQC%alkenoyl, C;-C,salkenoyl which is

AN
interrupted by oxygen, sulfur or /N—Rm ; C3-Cysalkenoyloxy, C3-C,salkenoyloxy

N _
which is interrupted by oxygen, sulfur or /N—Rm ; C¢-Cocycloalkylcarbonyl, C4-Co-

cycloalkylcarbonyloxy, benzoyl or C;-C,,alkyl-substituted benzoyl; benzoyloxy or

?18 ? I?20 '?21
C;-Cyqalkyl-substituted benzoyloxy; —O—C—C—Rs or — 0—C—C—0—Ry ,

or also in formula II each pair of substituents R; and Rg or Rg and R, together with the
linking carbon atoms, forms a benzene ring,

R,; is hydrogen, C;-C,salkyl, C,-C,salkylthio, C;-C,salkenyl, C;5-Cysalkynyl, C;-Cgphe-
nylalkyl, unsubstituted or C,-C,alkyl-substituted phenyl; unsubstituted or C;-C,alkyl-sub-
stituted Cs-Cgcycloalkyl; C;-C,alkylamino, di(C;-C,alkyl)amino, C;-Cjsalkanoyl,

N\
C;-C,salkanoyl which is interrupted by oxygen, sulfur or /N—Rm ; Cy-Cysalkanoyl-
amino, C3-Cysalkenoyl, C;-C,salkenoyl which is interrupted by oxygen, sulfur or
N\
/N—Ru ; C¢-Cocycloalkylcarbonyl, benzoyl or C,-C,,alkyl-substituted benzoyl; with

the proviso that at least one of R4, Rg, Rg, Ry Or Ry, is not hydrogen,
R,, and R 3 are each independently of the other unsubstituted or C,-Cjalkyl-substituted
phenylene or naphthylene,

R,4 is hydrogen or C;-Cgalkyl,
R4

/
R,s is hydroxy, [—Oo lr MM ] , C,-C,galkoxy or _N\R ,
25

R,¢ and R 7 are each independently of the other hydrogen, CF;, C,-C,jalkyl or phenyl, or
R ;¢ and R, together with the linking carbon atom, form a C5-Cgcycloalkylidene ring
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C -

NCHOCH3 3 11 GCH2-S-CH2 OH' -CGCH2-COH CHg Res Res 2 OO O 11 -
'"R27 C- R28 or - C- R29- R30 ' R24 and R25 are each independently of

Jhe other hydrogen or Cl-Cl8alkyl, R26 is hydrogen or Cl-C8alkyl, R27 is a
direct bond, Cl-Cil8al kyl ene, C2-Cl8al kyl ene which is interrupted by oxygen,
sulfur or )i_R 4 ; C2-Cl8al kenyl ene, s C20al kyl i dene,

C7- C20phenyl al kyl i dene, TH S SHEET HAS' BEEN REPLACED - 74-

C5- C8cycl oal kyl ene, C7-C8bi cycl oal kyl ene, unsubstituted or

Cl-CAaIkyI substituted phenylene, ~O- or ~S~, /R4 R28 is hydroxy, [-0 7

Mr X O R29
R30 is CIV SIURSHOS é‘r“‘%ﬁyps““ﬁg‘ib}'§ t%?@n Yberogps:ci8al kyl, Mis a netal

+ , 18al k oxygen, -NH or N- C- NH R30

cation oRyaleRgare cacK ihdepandbintlg of tHeonkkr hqum@em C§—uj45my1 @rphewl- nis 1

or
or

2 P %2ogsh(3;drc?gen%rbs C14%11k%1 3, 4, 5or 6, 1 or 3, and s is 0, 1
R2, is hydrogen, unsubstituted or C,-C,alkyl-substituted phenyl; C;-C,salkyl, C,-C,salkyl

- . . \
which is interrupted by oxygen, sulfur or /N—Rm ; C3-Cophenylalkyl which is unsubsti-
tuted or substituted in the phenyl moiety by 1 to 3 C;-C,alkyl groups; C;-C,sphenylalkyl
. N
which is interrupted by oxygen, sulfur or /N—Rm and which is unsubstituted or substitu-

ted in the phenyl moiety by 1 to 3 C,-C,alkyl groups; or R,y and R,,, together with the
linking carbon atoms, form a Cs-C,,cycloalkylene ring which is unsubstituted or substitu-
ted by 1 to 3 C;-C,alkyl groups;
R,, is hydrogen or C,-C,alkyl,

-Ry3 is hydrogen, C,-C,salkanoyl, C3-Cysalkenoyl, C3-C,salkanoyl which is interrupted by

N
oxygen, sulfur or /N—Rm ; C,-Cysalkanoyl which is substituted by a di(C,-Cgalkyl)-
phosphonate group; C4-Cocycloalkylcarbonyl, thenoyl, furoyl, benzoyl or C,-C,,alkyl-

CH
HC ~ 3
o CH,
titut :
substituted benzoyl; C —CHo, oH
Ras
CH
o Hsc\ ,CH3 HSC\C, 3
C \CH3 o ~N CH3
——C—CHy— S —CH, OH —C—-CHz—?— OH ,
| CH
R26 3 Rgs
— — 2

o) o) O

n " ]]
—C—Ry—C—Ry or —C-Ry— Ry’

R,4 and R,s are each independently of the other hydrogen or C,-C,galkyl,
R,¢ is hydrogen or C,-Cgalkyl,
Ry7 is a direct bond, C,-C galkylene, C,-Cgalkylene which is interrupted by oxygen,

\ .
sulfur or /N—Rm ; C2-C,galkenylene, C,-Cypalkylidene, C,-C,ophenylalkylidene,
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2. A conpound according to claiml1, wherein, when nis 2, Rl is

-R12 X-R13-, R12 and R13 are phenylene, X is oxygen or -NR31-, and R31 is
C 1- C4al kyl . 3. A conpound according to claim1l1l, wherein, when nis 1, Rl
i's naphthyl, phenanthryl, thienyl, dibenzofuryl, carbazolyl, fluorenyl,
each unsubstituted or substituted byn§} CAaIkyI Cl- C4al koxy,

Cl- C4al kyl t hi o, hydroxy, hal o- gen, no, Cl1- C4a|ky|an1no or

di (Cl1-C4-al kyl)am no, or is a radical of formula Il RO RIO (Il1) R Rl1 R8
THI' S SHEET HAS SEEN REPLACED -75- R7, R8, R9 and R10 are each

i ndepend a en chloro, dr ox

Cl- Cl8al T glépﬁw??'a;hl%)fa‘?aik e\lwb%t%\&fe%f?f §”§‘gélh ubé%‘ly

Cl- Cl8al- koxy, CZ- | koxy whj is interrupted by oxygen or suI fur;
Cl- Cl8al ki¢rtyerne, 2 abk g@Xy— G3- Cl2al kynyl oxy, C7-C9phenyl al kyl,

C7- C9phenyl al koxy, unsubstituted or Cl-C4al kyl -substituted phenyl;

phenoxy, cycl ohexyl, C5-C8cycl oal koxy Cl- C4alkyAy; am no,

di (Cl- C4ql gglﬁ}@%,{y) {0\ Olaeﬂ*k@n@{l I—kranoyl which is interrupted by
oxygen or 2l fur; c1lcizal kano ony, 12at karFQgI ‘oxy which is interrupted
by oxygen or sul fur; Cl-Cl2al kanoyl am no, C3-Cl2al kenoyl ,

C3- Cl2al kenoyl oxy, cyclohgxy@carbonyl cyclohexylcarbonyloxy benzoyl or
Cl- CGAal kR, subsfget, uiNet obenmoyl-m—b&lggqyl oxy or Cl-C4 R19 0 R20 R21 al kyl
substituted benzoyloxy, -/0 - C- Rl50r - 0-C-C-0-R3, orin

R19 H R2% ir of substituents R7 and R8 or R8 and R11,
t oget her \RP%]@UFES#Q ﬁﬁenggar bon atons, forns a benzene ring, Rl1 is

hydr ogenR 3C§M8%eiﬁﬂfcld%-e®$8]al kyl t hi o, C7- C9phenyl al kyl, unsubstituted or
Cl-CA- M is a metal cation of valencyr, '

X is a direct bond, oxygen, sulfur or -NR;-,
nis1or?2,

p0,1or2,

qisl,2,3,4,50r6,

ris 1,2 or 3, and

sis 0, 1 or 2.

2. A compound according to claim 1, wherein, when n is 2,
R, is -Ry3-X-R;3-,

R, and R, 3 are phenylene,

X is oxygen or -NRjy;-, and

Rj, is C;-Cjalkyl.

3. A compound according to claim 1, wherein, whenn is 1,

R, is naphthyl, phenanthryl, thienyl, dibenzofuryl, carbazolyl, fluorenyl, each
unsubstituted or substituted by C,-C,alkyl, C,-C,alkoxy, C,-C,alkylthio, hydroxy, halo-
gen, amino, C;-C,alkylamino or di(C;-C,-alkyl)amino, or is a radical of formula II
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al kyl - substituted phenyl; cycl ohexyl, Cl-C4al kyl am no,
di (C1- C4-al kyl ) am no, CI1-Cl12- al kanoyl, C3-Cl2al kanoyl which is interrupted
Dby oxygen or sulfur; Cl-Cl2al kanoyl am no, C3-Cl2al kenoyl,
cycl ohexyl carbonyl, benzoyl or Cl-C4al kyl -substituted benzoyl; with the
proviso that at |east one of R7, RS, Rgs R10 or R11 is not hydrogen; , R24
R15 is hydroxy, Cl-Cl2al koxy or -N ~R25°"R18 and R19 are each i ndependently
of the other hydrogen or Cl-C4al kyl, R20 is hydrogen, R21 is hydrogen,
phenyl, Cl-Cl8al kyl, C2-Cl18al kyl which is interrupted by oxygen or  sulfur,
C7- C9phenyl azlnllr%/l , C7-Cl8phenyl al kyl which is interrupted by oxygen or
sul fur aRd. ReiioctndiBiodfseasstindenerdendy obegsariother Budrbgen lelopshdrgmo.noi ety by 1
to 3 Ci- @g@doky,lcpc?ﬁmm, C A0 aRY? wald iEZ G mipRaesy Sy g bhsuifae ¢ L.akiapg car bon
at ons, fgrm ZFC cl ghexyl ene T i nlguwhl ch is unsubstituted or.sub&tituted by
1 to 3 CXon 2R%7‘18 6&%‘@}“’!422‘“? MSUPHIEER Pr Bulius/ay-fysalkyihip, Cs-Ghydr ogen,
Cl1- Cl8al hlakamlgflbxy,@;(:ilzaﬂdyhgmyj c7-capr£ﬁﬂa1k&angs¢9pmy¢dnk¢;%/, undudktitRidesd by
oxygen O~ ¢ S . | | upstd t ut e - :
di ( Cl- ca-béf% .pﬁ%é%lﬂg%%l%éﬁ%i;%b%ﬁl%%@SEEggcgh%gﬁ’ ErSalid-s o0\
CH3  gr oaminaugi(Cydyaalkybakyic &1 Kon3lkanoyk 569 ;alkarC3HIBicBHs Rearrup@dHOCCH3
H3C,, Q Hﬁygémlor\s%r;@]'-cllzﬁlkg’nogﬂ%& @'ﬂ%l%moyﬁk%i& ig)ﬁlntergﬁed 5‘?3@%%% 2
or sulfur; C;-C;,alkanoylamino, C;-C,alkenoyl, C3-C,alkenoyloxy, cyclohexylcarbonyl,
cyclohexylcarbonyloxy, benzoyl or C,-C,alkyl-substituted benzoyl; benzoyloxy or C;-C,-

F|‘18 9 R20 R21
alkyl substituted benzoyloxy; —O—C—C—Rys or —O0—C—C—0—Ry ,orin

formula II each pair of substituents Ry and Rg or Rg and R, together with the linking
carbon atoms, forms a benzene ring,
R, is hydrogen, C;-C,galkyl, C;-C,galkylthio, C;-Cyphenylalkyl, unsubstituted or C;-C,-
alkyl-substituted phenyl; cyclohexyl, C,-Cjalkylamino, di(C,-C;4-alkyl)amino, C,-C,-
alkanoyl, C;-C,alkanoyl which is interrupted by oxygen or sulfur; C,;-C,,alkanoylamino,
C;-C,,alkenoyl, cyclohexylcarbonyl, benzoyl or C;-C,alkyl-substituted benzoyl; with the
proviso that at least one of R4, Rg, Ry, R or Ry, is not hydrogen;

P

R,s is hydroxy, C,-C;,alkoxy or _N\R ,
25

R;gand R,q are each independently of the other hydrogen or C,-C,alkyl,
Ry is hydrogen, -
R, is hydrogen, phenyl, C,-C,zalkyl, C,-C,galkyl which is interrupted by oxygen or

- sulfur, C4-Cyphenylalkyl, C5-C,gphenylalkyl which is interrupted by oxygen or sulfur and
which is unsubstituted or substituted in the phenyl moiety by 1 to 3 C;-C,alkyl groups,
and R;¢ and R,q, together with the linking carbon atoms, form a cyclohexylene ring which
is unsubstituted or substituted by 1 to 3 C,-C,alkyl groups,
R,, is hydrogen or C;-C,alkyl,
R,3 is hydrogen, C,-C,galkanoyl, C;-C,,alkenoyl, C;-C,,alkanoyl which is interrupted by
oxygen or sulfur; C,-C,jalkanoyl which is substituted by a di(C,-Cg-alkyl)phosphonate
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OOOC- R7C- R8or - C- R29- Rao R24 and R25 are each independently
of t'he other hydrogen or Cl-Cl2al kyl, R26 is hydrogen or Cl-C4al kyl, R27
i § Cl-Cl2al kyl ene, C2-C8al kenyl ene, C2-C8al kyl i dene,

'C7- C12phenyl al kyl i dene, C5- C8cycl oal kyl ene or phenylene, / R4 R28 is
hydr oxy, Cl-Cl2al koxy or -NCR 25 R29 i.5 oxygen or -NH, R30 is Cl-Cl8al kyl
or phenyl, and s is 1 or 2. 4. A conpound according to claim1, wherein,
when nis 1, Rl is phenanthryl, thienyl, dibenzofuryl, unsubstituted or

Cl- C4al kyl -substituted carbazo- lyl; or fluorenyl, or RL is a radical of
formula Il RO RIO ~ ~ (Il) R7 R >R8 TH S S HE, E | HAS _BEEN REPLACED 1
-77- R7, R8, RO and R10 are each i ndependently of d-ﬁhé:\anpcf r hydrogen,

chl oro, hydroxy, Cil1-Cl8al kyl, Cl-Cl8al koxy, Ci1-Cl8al kyCKhi o,

C3- C4al kenyl oxy, C3-C4-al kynyl oxy, phenyl beAzoy€H; benzoyl oxy or .
- 0 - C -grGup; Q5-Cod2Bally1dazibnivl, benzoyhy dr Bal ¥ 1-,C18al kyl t hi o,

phenyl or cycl ohexyl; with the provi so that R7, R3, R9,
R10 or R11l is not hydrogen R20 i s hydrogen, '
He CHa HsC._ s
0] Cc o
T “CH, © CH,
—C—CHz—S—CH2QOH , —C—CHz—?— OH ’
— CH
' Ras 3 Ras
— -2
0 o} O

" " "
—C=Ry—C—Ry T —C-Ryg—Ry -

R,4 and Rys are each independently of the other hydrogen or C;-C,,alkyl,
R, is hydrogen or C;-C,alkyl,
Ry7 is C-Cyqalkylene, C,-Cgalkenylene, C,-Cgalkylidene, C4-C,,phenylalkylidene,

C5-Cgeycloalkylene or phenylene,
R4

y
Rog is hydroxy, C,-C;,alkoxy or —N\R ,
25

Ry is oxygen or -NH-,
R3q is C,-C,galkyl or phenyl, and
sis 1l or2.

4. A compound according to claim 1, wherein, whennis 1,
R, is phenanthryl, thienyl, dibenzofuryl, unsubstituted or Cl-C4a1kyl-substituted carbazo-
lyl; or fluorenyl, or R, is a radical of formula II
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R21 is hydrogen, phenyl or Cl-Cl8al kyl, or R20 and R21, together with the
l'i nRi ng carbon atons, forma cyclohexylene ring which is unsubstituted or
SUbstituted by 1 to 3 C1-C4- alkyl groups, R22 is hydrogen or Cl-C4al kyl,
and R23 i s hydrogen, Cl1-Cl2al kanoyl or benzoyl. 5. A compound according to
claim4, wherein, when nis 1, R7, R8,.-7RQ and R10 are each independently of
one anot her hydrogen or Cl-C4al kyl, and R11 is hydrogen, Cl-Cl2al kyl,

Cl- C4al kylthio or phenyl; with the proviso that at | east one of R7, R8,

R9, R10 or R11l is not hydrogen. 6. A conpound according to claim1, wherein

R2, R3, nad I ; t r r chl or o,
1 clga it e g SET | MAGRIEN o by 6 SUREEE) gl 65

C1- C18al @:r@ma&yl'él-&ssﬁqové&r%yﬁm@)&ylt 1 Cefalkrmion. &niGoakimdons ahawhoy | oxy
or benzoyloxy; with the provi soRih&k; when R2 is hydrogen or nethyl, R7 or

RO is not, hydr r. Cl- C2iabk_aégylc'plb;_ r each pair of sub- stituents R2
and R3 orbe%o)g’?l%é/nﬁﬁy%%y% and Rb, t.oget hg?a with the |inking carbon atons,

forms a benzene ring, R4 is addft i ally -(CH2)p COR15 or -(CH2)gOH or, if

R3, R5 a hydr, 4 A Bt I ' - roula 11T,
' R24 ng@ 'il?ﬁ ?1{/03{)%%? K‘?é%?%@&%ﬁ&%ﬂ%ﬁﬁ“%pﬂ@% 0?:/&% léﬁgy%mﬁ%[)%gﬁy 251 oups
or, toget%éeraswftekpftli;eRbiRd(iRng%%nb@)ﬁo%hY@Fﬁgeﬂor m a C5-C8- cycl oal kyl i dene
ring whi qtl%giig;hymgglé}]s,ti tuted or substituted by 1 to 3 Cl-C4al kyl groups,

R24 and .are each |[ndependently of fhe her hydrogen or. Cl-Cl2al kyl,
s 1 0r Fardnhyerges PhET BEl 6 il heon Raopyd Rapinsebien mghe Hking cagbund
accor di nqutoms,dben mcyclohdreyiaienringtw hielastunsustiafte &, subitituied bardo BT aCe

h.-y'arog,en.allg)a ggg&%npound according to claim1, wherein R3 and R5 are

hydr ogen. cobnmpound according to claim1l1, wherein
R,, is hydrogen or C,-C,alkyl, and

R,3 is hydrogen, C,-C,,alkanoyl or benzoyl.

5. A compound according to claim 4, wherein, whennis 1,

R4, Rg, Rg and R,q are each indépendently of one another hydrogen or C,-C,alkyl, and
Ry, is hydrogen, C,-C;,alkyl, C;-C,alkylthio or phenyl; with the proviso that at least one
of R4, Rg, Rg, Ryg 0r Ry; is not hydrogen.

6. A compound according to claim 1, wherein _
R,, R3, R4 and R are each independently of one another hydrogen, chloro, C;-C,galkyl,
benzyl, phenyl, Cs-Cgcycloalkyl, C,-Cgalkoxy, C,-Cgalkylthio, C,-C,galkanoyloxy,

- C,-C,galkanoylamino, C;3-C,galkenoyloxy or benzoyloxy; with the proviso that, when R,
is hydrogen or methyl, R, or R§ is not hydroxy or C,-C,salkanoyloxy; or each pair of sub-
stituents R, and R, or R; and R, or R, and R, together with the linking carbon atoms,
forms a benzene ring, R4 is additionally -(CH,),-COR 5 or -(CHp),OH or, if R3, Rs and Rg

are hydrogen, R, is additionally a radical of formula III,
F‘24

/
R,s is hydroxy, C,-C jalkoxy or —N_ ,
25

R and R; are methyl groups or, together with the linking carbon atom, form a Cs-Cg-
cycloalkylidene ring which is unsubstituted or substituted by 1 to 3 C,-C,alkyl groups,
R,4 and R,s are each independently of the other hydrogen or C,-C,alkyl,
pislor2,and '
qis2,3,4,50r6.
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R2 is Cl-Cdalkyl, R3 is hydrogen, R4 is Cl-Clalkyl or, if R6 is h§dPogdf,
R4 i*'s additionally a radical of formula Ill, R5 is hydrogen, and RlG@nd
,Ri'7, together with the linking carbon atom form a cycl ohexylidene ring.

10. A conposition conprising a) an organic material which is susceptible to
oxi dative, thermal or light-induced degradation, and b) at |east one
conpound of formula | according to clai'fi1l. 11. A conposition according to
cl aim 10, wherein conponent (a) is selected fromthe group consisting of a
| ubricant, a hydraulic fluid, a metal processing fluid and a natural,

sem synthetic or synthetic polynmer. 12. A conposition according to claim
10, wher €r rf* EORPY CC?@}“&E’@%‘OM'@%‘E atdeast o olRy.iRssRefn4 Re 256 ner al

oi s, thaydsgehetic oils or a mxture thereof. 13. A conposition according
to claim 10, wherein conmponent (a) is a synthetic polynmer. 14. A .
conposi tion according to claim210, wherein conponent (a) is a polyolefin.
15. A coidposicompouratassoniimgtotabainl hiwhefcin Rykrd By aredydpageant (a) i s

pol yet hyl ene or poly- propylene. 16. A conposition according to claim 10,
whi ch contains conponent (b) in an anount of 0.0005 to 5 % by wei ght,
based on % h compgenrd acordimgpierrdsim h)whetlein A conposition according to claim
10, whi chzqglqEr(i;@g@l,further additives in addition to conponents (a) and
(b). TH § SH SEtf REPLACED 2. 9 9~ -79 18. A conposition according to
clai m 17,83 fi¥HO8Mpri ses as further additives phenolic antioxidants,

|'i ght st &y isiyeCallepbdf,af RpisdydsegengR sis abditiosalys radi@al of forma il i on
accordi ng, t: i whi ch conprises as further additive at | east one
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materials against oxidative, thermal or |ight-induced degradati on.

10. A composition comprising
a) an organic material which is susceptible to oxidative, thermal or light-induced
degradation, and
b) atleast one compound of formula I according to claim 1.

11. A composition according to claim 10, wherein component (a) is selected from the
group consisting of a lubricant, a hydraulic fluid, a metal processing fluid and a natural,
semisynthetic or synthetic polymer.

12. A composition according to claim 10, wherein component (a) is a lubricant of the
series of the mineral oils, the synthetic oils or a mixture thereof.

13. A composition according to claim 10, wherein component (a) is a synthetic polymer.
14. A composition according to claim 10, wherein component (a) is a polyolefin.

15. A composition according to claim 10, wherein component (a) is polyethylene or poly-
propylene.

16. A composition according to claim 10, which contains component (b) in an amount of
0.0005 to 5 % by weight, based on the weight of component a).

17. A composition according to claim 10, which comprises further additives in addition to
components (a) and (b).
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21. A process for stabilising an organic material agai nst oxidativeZ. 2 9#
the’mal or light- induced degradation, which conprises incorporating
.tﬁ'erei n or applying thereto at |east one conpound of fornula | as defined
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18. A composition according to claim 17, which comprises as further additives phenolic
antioxidants, light stabilisers and/or processing stabilisers.

19. A composition according to claim 18, which comprises as further additive at least one
compound of the organic phosphite or phosphonite type.

20. Use of a compound of formula I as defined in claim 1 for stabilising organic materials
against oxidative, thermal or light-induced degradation.

21. A process for stabilising an organic material against oxidative, thermal or light-
induced degradation, which comprises incorporating therein or applying thereto at least
one compound of formula I as defined in claim 1.
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