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deteri or agl on phenoméRB 8h12x §\l;ll‘3€§"t}‘03hb§t3lﬁl5ﬁé %énmér soneti nes even
light. §y phenol s and p " vtbusl y been proposed

for use ag 10 Soapi A Zers mn ﬂfm@m ,@zm %1@|7§1C95p90| all'y plastics

agai nst heat or @x gahierulet guera- 10 tion, partly al so agai nst
deterioraffi on caused by light. O these materials those of especi al

techni cal jsignificance are (i) (stHexbeel IP;EI‘NDWTIHG’MEE.Dl s, for exanple:

[err] 15 ? (i1) bisphenols, for exanple
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5 The present invention “relates to novel phenol derivatives, & process for their 5
production and their use as stabilizers for plastics or other organic materials against
" ceriain deterforation phenoniena on exposure 10 heat or oxygen or somctimes cven
light,
Many phepols and phenol derivatives have previcusly been proposed for use as
10 stabilizers for organic materials, especially plastics against Lear or oxidation deteriora- 10
tion, partly also against detcrioration caused by light. Uf these materials those of
especial technical sigrificance are
(i) sterically hindered phenols, for example:
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[err] It has |ikew se been proposed previously to use butyl ated phenyl
phenol s and 5 products obtained by |inking two nol ecul es of

s—of agepts 5 —t+rying—a condensing ef feet

@e.g. sul phur chloride or an al dehyde), in order-to stabilize 5

fol yolefins. It is known that the nature of the substitution of the phgn
ijs of the greatest inportance for the effectiveness of these substancep

stabilizers. The presence of a bul Bg7%8ekyl residue, especially the 2
ert-bufyT rés

osi,iTon To rne phenoli T 10 O group

I d éjl'ﬁeu-[ I hgrtogte. On:' p “-nt or N
shown i t sel f RO BEREF ORI SFTy-+ S 686 e. When such groups are 1D

ébsent, the effectiveness is a%%reciablyllowqh{and, furthernore,
ji scol ouration of sub- strates/Cgntaining su

i:t has been established that i
éuitabre for use as st ghidi
&@onmpounds t end¥. '
seen found that especi

t he ‘manuf acture of
M $H |t has
care obtai ned when

§5 there are used as syabilizers for plastics conpoungs which have be
bt ai ned by the condgpngajgi on of two or nore nol ecul esg® ﬁ hydr oxydi p
ont ai ni ng at least'one4t3rtiary butyl ‘group- situated=i tfe ortho-po
o the hydroxyl group by méans of a di- or polyfunctional agent. 20
he present inv &o, groviges a process Lore%hg £roduction of ,a phen
eriva- 20 Dt"-:.ld g?s 0 e‘g FﬁVEl kil(igﬁ)év?. oﬁ%&fl&?oig-hgﬁm 3331 en

Salaqt£d oD%V

gerr] i 15 Whi N8 clddnin £ Qb ghibY ord

Nk
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dhosphor ous aci dt isdnein thet D6 natre of the substiutionogf by pikudlssis b the @reawstf r om
ydrogen at ofEEY -‘-itr%g&ﬂli éﬁ}?ﬁ TS & ifc?"izfifﬁ?ﬁo@%%*ﬁfouiR[ err]
err] 16 | NGARBARENRL Yrval ROF G0 bt RAONAT ABSHLRT Gib: ABA Aok
tadi cal s, A iassemethe effedvehdsOR aphremiply e iatd g hamtbrep Bentlratidif ged- s

dubstituted lyyaterronigindg such Pk @risay a iutlylic hadmalsgblis®g wat onlywi th t He

groviso that ;gggg-v|;§;a',%;‘u | gleitped pymapyns dg@&;%‘gfg;g;gﬁgssfabiB@fSam_fi &rtthair v but y
radi cal g5 Wi th $0hsk R b blEh 1Dk Cybcstly pibalstaBiip b Secd ade Sbluh@l ¥neRUL V! 15
fadi cal s may daee gt @egnt spEizeRBiraLlie comgdtndiuhith bive bacdibtainenay <pr ovi so
at | east one cefdensitisn obpta grriyorh groiptules atik dpdrexydiplstyl sentiigingatt ibvet- gosi ti on
2 he hydroxyl 'GESTEuE STeaRetiiadar it adio-ROFHPD X e Brat, s Wastersed wi th

¢ondensiig agentyWleich; menARARHERs § GrcRUBE dlei JhuQn BEL WRAR RAgNO! 2
§ol ecul es. 3kive, which i\ cisikdglifd HARE e Bsipdghdag@bionla @ pl ural ity of condens
dqgents may be used. - .35 _ .

in which one X is selected from hydroxyl groups, hydroxyl groups esterified with phos-
phoric acid and hydroxy! groups esterified with phosphorous acid, and the
25 other X is selected from hydrogen atoms and tertiary butyl radicals, 25
! each of R, :ilxplez is independently selected from hydrogen atoms and tzrtiary butyl
: radicals,
(Ads selected from phenyl radicals and phenyl radicals substi-uted by up to 2
. tertiary butyl radicals,
30 with the proviso that at least one of R; and R, must be a tertiary butyl radical, with 30
the further proviso that at most 3 tertiary butyl radicals may be vresent per molecule,
and with the addirional proviso that at least one of the tertiary btutyl radicals must be
in ortho-position to the hydroxyl group or the esterified hydroxyi group, is reacted
with a condensin agent which is adapted to cause linking betwecn phenol molecules.
35 A single condensing agent or a plurality of condensing agents may be used. : 3
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3 1, 275, 662
3 By carrying out the above process there are obtai ned now conpounds; these
formpart qof the present—inventi-on-anrd—have the—fornmuta—ferr} wherein nis
1, 2 or_3, 5 Yis selectedfro:T[l (r] B is a radical of acorrpound
QLIhﬂjOI‘h’UPFl L linked to Y directly 0 Zfé‘nzrhp case of a radical._ |e[[|
and [err] ql rect|y oBytcarryiiggin. @n a‘mcg/genssah@mmbbmihhe naw @emrraids Cthael dlie US, B
is a radicgl B fromtefthemesent ydkionred hae gwmftimslabeen renoved,. and 10 each
of R err] a*nd R err] is independently selected from hydrogen atons, alkyl
radicals W|’th 10 1 to 18 carbon atons, cycl ohexyl- or nethyl cycl ohexyl
radi cal s, t‘;ydroxyal kyl radicals with to 6 carbgn atons, al kyl ene radicals
ri ved frqm pol yfunctional alcohols with 2 to § fcarbon atons, @ﬂenyl _
radi cals, [lerr]-alkyl-phenyl .raoBe-aJ-ssrL-:iyel-r-e-)eyﬁ Hor phenyl e radicals

der:iived frdm resoroinol, hydroxypheny 15 phenyl ene rad| cal s
derived fram hydroqui none, hydroxydi pkenyl radi ITQ. hy- 15

dr oxydi phergyl propane radi cal s_and radicals derived from 4, 4' -di hydr oxydi -
phenyl and §4 4" - di hy ¥Pes®uisgneR pr opane, _each Rlert] and Rlerr]. is

i ndependentyl y- sel ected from hydrogen atons, al kyl' radigals with 2 to 4
cagbon atons,s al kenyly ,g@ﬂuedako&lmsm_Js_tg_Lea:b@n-&{den&- cycl ohexyl radi %
2;6; 5 ;i cals and nethyl cycl ohexyl radlcald q}{
ewi t h5t hg provi so that e 'F%’ET N if 68
they may Iﬁnk t oget h&* ¢ IS egaRLm °mlsde‘?ect rol%lﬁﬁ%dﬁtgs % he'’ gfcrrug#a [err]
ne corrpoun;ds of the formula II|| may be obtai ned, for exanpl e by reacting a
28ic cortpound of t f afrefiali-&—, andptl-edatdly oi ﬂrromﬂeanpmwe Alew i ~gro-
Feieedel 1 afts cat al yst 25 ( . al ni um chl ori de, boron fluoride or

e?‘l’nereal bcgron fluoriggkc ngiids, 11 desiTéd, in the presencé of a sol vent

($a0. car bgn tetraChBOiéh?éﬂwall&f?onddvlﬁd‘h|a0i’)ﬂl6§ehaﬂaﬁhashﬁdﬁ&ahdv&ratd et hane or
chl or obenzendd, ateadme)frﬁelaatBIesndeﬁmdcnmmcthtd_ neh:r 02 a/wrtl‘islaléyl %ﬂmylﬁmfbt i onif

' k lohex

cEnt el vding ge@ggﬁ e T ggé St eensde
i s 1s cals,

nggehyl et hyll ketone, cygh@ Mﬂ%@hanﬁhﬂcﬂmmﬁs’éls d&u Ph bfﬁrmam,v‘mrox Hc,nil&ln | phur

di chl ori de,| phosphor usphtrwlemehtadllcalﬁeermd pmsndlpdmm;s hyskaxsdiphonyl dedicaanky- whetb
e reald cn. pr oduct 2"4 Fr" 7 gh propgdlﬁaEa@f‘Y"Snf’?ﬁ tHelegmEstnd of

the f_O!‘ mul a_ wit anﬂhu tx bﬂféﬁ@ tqf'mpx%mg{ H&nsoﬁlqu&érs w‘xtﬁie

repl aci ng i t h OHgrouns 4t &ﬁat 61 Slkdn{iQadidald Wch P 1t& 8 ERbon\abois ryashexyl tatiked t 0

t he 35 Izo)sphorus cals oxhnipyhylcyobbexmiemadicabf t he. reacti on product with wat &
or -an aquedus. the proviso that, when R, and R, are divalent residues, the) may link tooether

two resmlues selcctcd from ones of the formula

"o

, 1 ’.-:‘B-I_P ' B'—'.H o and .B.rrl Bﬂ

U) '- _"n. L “: _‘ .,nH

20s- - : .
“the : I
- 25
t} b The compounds of the formula II may be obtamed for .xample, by reacting a
o 2 ; 25 compound of the formula I, optionally in the presence of a Friedel-Crafts catalyst 25
; (e.g. eluminium chloride, boron fluoride or ethereal boron fivoride), and, if desired,
vith 30 in the presence of a <nlvent (e.g. carbon tetrachloride, 1,2-dichioroethane, hexacHoro—
ule, . ethane or chlorobrnzene), at temperatures of from 0—160° < with a polyfuncnonal
tbe agent — including a difunctional one — (e.g. formaldehyde, acetaldehyde, propion-
sted i aldehyde, butyra'r’ehycc, crotonaldehvde, acetone, methvlethyl ketone, cyclohexanone, 30
tles. : sulphur, sulphur monochloride, sulphur dichloride, phosphorus trichloride or phos-
| 35 phorus oxychloride) ard, when the reaction product has been obtained by the reaction
: 4 of the compound of the formula I with phosphorus trichloride or phoschorus oxychlor-
ide, replacing with OH-groups those chlorine atoms present which are linked to the
;35 phosphorus atom Ly treatment of the reaction product wih ‘water or an aqueous 35

alkalice solution.
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4 The chIorrne at ons referred to in the last sentence may be replaced with
) - shytEohexytoxymmretiyteyel-ohexytoxy—er—phemH-exy—er———————

substltuted phenylosy groups by treating those reaction products contaijning

IaQrIe chlorine atons with an al cohol or phenyl for exanple an al kanol

cortaining 1- 18 carbon atons cycl ohexyl- 5 or nethylcyclohexyl

al dohol, a glycol containing 2-6 cay tonms in the nol ecule ‘

gl )fcer | I’led'., J:)Pnt aet hl‘ Vt Olk Dhen()l Qr B%%rgr r] ﬂl—kyul-—-phe-nm———r-mkﬁa 5

hydr oqui none, 4, 4w Ghyby-dRe%Y difple ryih ll@l’h.54§'¢tm€i EFr‘"tS&‘;’fd‘r HeA r opane);. _
Whdn the react€on dvelotef et mehwirtHofvireg e }‘2 ﬁ &I’ g‘“’ fg,r; ﬁ%{v | ecul ar Thes

wei'ght dehyde, EPyes fmyres aWaﬁg%l e Bt q%t;}';g);"“‘m ﬂ_istc‘;ibkf‘lrlﬁs,Eﬁ&hﬁﬁesence Qf a  tbuy
nercapt ans f or g B TR i@ s Biloy Fomsainfie GSteykarbon mecdodety moleoyle, 5 formr
| sddodecyl rrercgﬁy&ra L'ep hdnel @od Y‘T- rmbphcoﬂarma@@hth BISE i n an

unt of from,ﬁ—dandm:rm:lpncfwdrve*/eir drgy %;-j“ Yll'g\gé‘ Qmmrr?&pﬁgﬁ fargg formul g 1.

PR

The reaction p t‘,@shcrf& W w mm m ,&@{&)eym rrga‘tanr; fornulfa
B- ?’ B'-11yp exp?—gﬁn 1, bu FE4SIdS &4, iscR@kcy Laplin tSmealrl:so oppyel of 1ohg 5
fo rrul a 1, |esandi ﬁanlmrmlmmn :th;empmloyfrum@ﬁr—drraql f%rg Y MBSO when fhere

used ofnm& fopfuld hel'te atrpin HelY fR AL Ty SE g not
preC| ably Ie @h"!‘ln—\—#S'HDmlp‘t?, c ké}‘ﬁ‘ 0l ause m%aga%%},pgg hey
| i kewi Se gont aE\ }9’““ e e 6Pt Pundsol ndtheprécﬁmblyu&at‘ﬁa Y-B -%B -H
and those of t qramraur&o\rarancnv-:& M»\Bke-delntmhema Iepesy @xtert [faiRPOURise
condensi ng (i . €.the fpoklyBurittBorat- - -Ta gsippose qf ghe forady 20 in order to fink
t hose conpounds of the forrrul%__ Q,m £hy Bs_greater than 1, com 29 - .
pounds of the formula Il resuPts Th whi¢h the various bridgi ng nenbers{yY %
may be different.wikar myanphe, ononeontensiy (e olyfsmtienaindewheSot™er may pe

[err] Suc® conjroudrdsp rm hdyecogippuaiisnd dhe fP ladyin ﬁ‘]ﬂé%"}éqmmb& %@s of “t he
formula 25 E"“Pdsfﬂi ghy ’(‘,"E“gﬂ ‘%‘ng 'g‘ﬁje @imd e Ny desiréed sequenfe, -
with (i) sul phtlf*® °r°\an°h or| e and (i) phosphorus trichlofide

or phosphorus oxychloride. It is to be bt ed rhat the di phenyl nuclei pay . .-
be linked to phosphorus by nmeans_of a dillr ect | i nkage between the | attef-.and

a carbon atom or via an interposed °%bxygen atom so that a phosphate or
phosphlte ester of the hydroxydr henyl rrpounds results. 30 The
conpounds of the fornul a | may be obt ai jed from 2 or 4 hydroxydi phenyj.

a)
30 by th1e addr[tr on of 1- “"ﬁ g ‘&Pﬁ“ % elx?:Q . Ol rea %|1{"l‘]mfeﬁf|w rht ﬁn
| $0- or RN -act ‘gﬁ; agou'g ori Seq gnc @.{ '(1 bxu&'yd sufptaONOl 25 N €
presence of a 1 ¥ i) phosphorus trichloride or ph0<phorus oxychlondc _
; : It is 1o be noted thatethe dipheny! nuclei may be linked to phosphorus by means
of a dircct linkage between the latter and a carbon atom, or via an interposed oxygen
atom so that a phosphatc or phosphite ester of the hydroxy drphcnyl compounds results.
30 The compounds of the formula I may be obtained from Z- or 4-hydroxy diphenyl 30 £-C
by the addition of 1—3 mol of isobutylene or by reaction thereof with an iso- or ter- =L
tiary-butyl halide or an jso- or tertiary-butyl alcohol in the presence of a catalyst.
whereby mixtures of isomers result containing 1-—-3 tertiary-butyl residues; these may
be used directly for the producnon of the compounds of the formula II. When the
35 starting material is 1 mol of 2-hydroxydiphenvl to which 1—3 mol of isobutylene 35
have been added isomer mixtures of the formula II which have been obtained in this and 2
way contain, as has been ascertained by investigation with the aid of gas chromato- :
graphy or infrared or nuclear resonance spectroscopy, tthe foilowing compounds

and
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whereby m xtures of isomers result containing 1-3 tertiary-butyl residues;
these may be used directly for the production of the conmpounds of the
formula I'l. Wien tThe 35 Starti g nmat eriat—+s—t+rot—of

2- hydr oxydi phenyl to which 1-3 nol of isobutylene 35 have been added
i soner m xtures of the formula Il which have been obtained in this way
contain, as has been ascertained by investigation with the aid of gas
a&wduqﬁﬁif“gﬁaphﬁ or., infrared or nucl ear r£sQpance spectroscopy, t he
toheow il ‘compoundSJerrT 1 275662 —— = — 5
S Ffese Wy conpounds Wieh Shepds (3R amomt atar leeasit, 9086 0fmitdi@odues Ul T1 Ng
RRPRUEE Mhen the Siugichd, A iMREShkAL: f .l Bl °bf-hikirhy dpioxy dhpheryhor and 1- 3

nml;hﬁgﬁﬁﬁutylape,ﬂamuhgoner mxture resul te"8 SRERPHT Hiy- 80 crpowiert 0% of
conmpounds™of the fornulae: [err] and additionally only a little (about

5P9%08r waf. .t he compound of -the formula CH
m@@ FPab.si-of formula | which may be used are (i) an i i1 Xxture which
hﬁﬁob§¢ﬁ* roduged from1 rmol of 4-hydroxydi phenyl andA1.3 to 2.9 nol of

Mﬂvhu&mﬁﬁ;e, and (ii) an igsdMmE=aTAture which has. haegn produced from 1 not
65 th, cohpali@xydi phenyl 15. w - ~ahd c@ L mbut yl ene.
%§g%ﬁé e dsoner mxtures are U fly obtained Ws.higtily viscous, .

mmagﬁi gﬁl_y odour- less |iquids which may be converted in the manner
described’to i somer mixtures of the conpounds of the forqyl |1 by
condensation. The condensation products. according to the ion may be

wor ked into plas- 20 tics in the usual way, for exdnple by mnixing

wénk hjt nol ten or ¢igsqtved pl Srmsst 20 They h n found especially
subahﬁpﬁ%‘,’f or ezgt abi | i zi ﬁgiﬂam@_srww
561 Ypreppy| ene®wi t h which they do |y have an

QR
nt stabilizing
effect as regards the effect of heat, oxidation and to sone degree al so of
light, but they are also characterized by a | ow degree ot-@MHQoration and
m gration when incorpor- 25 - ated therein.

25 ) paiimrrsbnser
; ' N\ o———L0H

T the formul,
‘ora Su]phur 38

10 and Exaggles of starting

U5 by mcans o o

*osed oxygen
wnds resylts,
“oxydipheny]

Liso or ter- 7 t=CpH g —
fa catalys, Ty < ~ CH
3 these may 9 : /
«.When the -. ~ oo
i:zs?qt}’lcnc 38 - t"cq.Hg
ed iy _ o o _ .
::sChromato- _agd additionally only a little (about 5—15%,) of the compound of the formula
’ -G, H - '
M) qsiiiii!> \ —OH 1o
and
: ?_;amp.les of starting materials of formula I which may be used are
: 1) an isomer mixture which has been produced from 1 mol of 4- i 2!
.;_ @ and_l.'s to 2.9 mol of isobutylene, and of #-hydroxydipheny!
. 11) an isemer ruxture which has been produced from 1 mol -hydir i 1
15 Thand_l.S to 2.9 mol of isobutylene. P ol of 2-hydroxydiphenyl 15
ese isomer mixtures are usually obtained as highly viscous, practically odour-
i less liquids whick may be converted in the manner described to i Z £
} " the c&ax_?lgoundj of the fermula IT by condensation 0 ISOMET mixures of
1. ., the condensation products according to tic invention may be worked into plas-
= 2 20 'tllg in the usiai way, for example by mixing “with the molten or dissolved plasptics. 20
| hey have been found &specxa.lly suitable for stabilizing polyolefins, for example poly-
: ethylene and polypropylene with which they do not only have an excellent stabilizing
| :ﬁectlsas n}:lgards the effect of heat, oxidation and to some degree also of light, but they
? . 2% h ::d ath:r :in.:raf:tenzed by a low degree of evaporation and migration when inc? .r_-

TR
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6 7 The conpounds according to the |nvent|on may be used,

however ,

li kewi se with success for stabilizing other—fer{—Fhey may be added t o t he

mateérials to be pro- tected or stabilized in amounts of fromO0.05 to 2% by

wei ght. The present ‘i nvention thus further provides a conposition

conprising an organic 5 mat eri al having incorporated therein a _
phenol i c condensation product of the present” 5 invention or produced he.
process @f the present invention |n1an5aﬂnunt such as to protect sald 7
organic narETT?W—;?ﬂmn1nhnaﬂm§-effeUr*Uf*rr heat g ”
B 1 5] r
stabi | i zer or yl (PRyPREEEL; oéiﬁ’fq.g@g%@%ﬁﬁ%?“a@ﬁ”&t U Bekegsent 1 n
sai d conpod- t: b Q¥ or &bilized in sountsloPr frn iQ 2 e tenperaturges
are stated in degrteqsm&aetmrgbxaﬂtes further prok@es ommmn swgmsﬁxg esorfgdric wave .
I ength, whi ch rzcabso tgedcormetedshqmngfp?f“oltmtos'lomvel br t¢f ﬂ present 16 i 5
iven in nm ( NRFORW B Prodped Py jhe PRGEsy pid: 3 L 2ERANPLE A 15
9 aj dvcm t_ct o xﬁ}m"i o OV"I
After the add'ftzléée rL haso :um—‘.y 109 )
2- hydroxydi - tion. |sobuty ene are |ntro uced whij e .
stirring Mell at IhOt@s iom erﬁxé Riftsrtlmgn@fr ahoa;ntesl -nSlcgnﬂrlGPgngrgiecont Mqted '
for 1 hour at ,?00 ’i&r‘f* ifieg Bip R Egen iffete eErLethuot HEnplBaEE M6 JFeBduct | rur® .
into |ced mateg aﬁ §ﬁ£‘ tI@ hydr ochl ori c -aci d. Separation is
ut di Is
ef fected,” the 0| y Fa shed with water, and water and a small anpunt
of poly- 20 - nerlzed |sobutglendhamsxnennved by heating in a vacuu to
150[ err] .15The res¢ ofo vwlofamﬂu 0%9 . thickl
li qui d, practi €% %ﬁﬂ%f%@ x@ ﬁﬁﬁgﬁc ‘ n
i sobut yl ene pef:odlil 1Ok 4nt PHERNL o ‘ﬁﬂé’rﬁy)ﬁroc ﬁﬂrat ¥y ras hexand) ,
e=5500; e ist @géltpltl&ro,lly d@aadmmheb«tntmet troxndamfrfand:a endil arﬁnqv.fmif ipalpd |y t he 2
| Berizhd Eobueyien emaavd Digeating g werusi ndéEadhorsifusdmny| endd I he
same procct ted by a n % M oxl wgch t.ont;gs abou.ty
correspondi ng 51 °f_ 2 | g"imh 6_289
25 EXAMPLE ‘B | i), Ok apnegmt’c e cga Bkl redsuly #5Gumd. 015 ol
of et hereal bO]SzOdhct is obt:nned whenZﬁdtﬁé adpwicks msﬁadaﬁfd&ﬂatﬂlﬂd thheﬁ;apmddzga stirrfing.
wel |, 2 a3l ofznogestaftsri-bumchleride.i nt r oduced during about 2 hours. The 25 .
tenperature i s maintained during‘l %ﬁs gt, 750, 0.05 mol 30 of
pot assi um car bonaf gl & 2L H}8r-kRIPM-HF is Ghe }4&%&{?@#305@ HbioPBnd-S1 Beleled and 25
stirring 30fdoeide HOdBAdruAL @Ren] §hikfstiglil adll, 7 AT clakdbaryleteae aguares Sol uttu on
is separated o@#maﬁdmthemgsﬂﬁFgmmgawnlmm@hemmhwthcmémemtaf’F@femk]
Subseque ly d W p.? @Hatm‘ 10/, aqueous solution is ad and sum g 156?6" r]
f f d f ILUtES 1S € CCtOd catte ﬁOUS 50, LTJOD is s (Le ﬂlﬁ 3 %
is effected, ag st fghia ‘pagﬁ 1P Qb KSaw| 30
si mul t aneous| ylsoAlsr aitellle un& @ tvamaed;owmanhemtgo&mnaf ofasxmattaaeobﬂpWI sh, |-
thi ckly |jqui dreggie inbbraedcioniealivms of36 pale browilp wickly. IwSidna| whichodonttiyd ene jger
nol 2- hycﬁsoxydltbgﬁe) A mg%l H%BH”CZ‘BGC’Z’S@‘ Fripydropydiphenyl A max: 23\?5'2?\%%@ 400.
35
EXAMILE C ] '
After the addmon of 5 cc ethereal boron fluoride to the solution of 170 g 4-
hydroxydiphenyl in 350 g chlorobenzene, there is introduced, while stirring well, at _
40 95—100° and, during 1% hours, 90 g of isobutylene. Stirring ’is continued for 1 hour 40
at 959, ‘the solution is washed with 10 g of potassium carbonate in 250 cc water and 40
the chlorobenzene and polymerized isobutylene are removed by water vapour distilla-
tion. After drying, the resulting residue (243 g) is constituted by 2 soft, crystalline:
: mass. Based on the increasc in weight it is possible to calculate that about.1.3 mol -
45 isobutylene per mol 4-hydroxydiphenyl have reacted. 45
By gas chromatography the following composition was estabhshcd P— 45
about 59, 4-hydroxydiphenyl .
about 439, 3-fert.-butyl-4-hydroxydiphenyl
" about 43%, highly butylated 4-hydroxdiphenyls with a tert. -butyl group in
£0 the 3-position 50
and about 99, 4’-fert.-butyl-4-hydroxydiphenyl. 50
EXAMPLE D
10 cc ethereal boron fluoride are added while stirring to 340 g 4-hydroxydiphenyl
and 600 g ecthylone chloride. At 80—85° during 2 hours 270 g isobutylene are intro-
55 duced and reacticn is allowed to continue for a further hour ar the same temperature. 55
Subsequently 200 cc of a 109, potassium carbonate solcdon are stirred in, scparation 55
is effected and washing with water is again effected. Subsequently ethylene chloride,
water and polymerized isobutylene are distilled off in 5 vacuum, the tempcrature
being raised up to 160°. The residue is constituted by 562 g of a clear, brownish, :
60 tough liquid mass which is odourless. A max.: 268—276 mn (in ethanol), e=about . 60 60
) 1&«» o
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EXAMPLE C After the addition of 5 cc ethereal boron fluoride to the

solution of 170 g 4- hydroxydi phenyl in 350 g chl orobenzene, there is

i ntroduced, while stirring-weHs—at—40 —95-100ferr}--and—during llerr] _
hours, 90 g of isobutylene. Stirring is continued for 1 hour 40 at

95[err] ‘the solution is washed with 10 g of potassi um carbonate in 250 cc

wat er and t:he chl orobenzene and pol yneri zed i sobutyl ene are renoved by

wat er _vapour distil]a- tion. After dryingl?{%62resulting residue (243 g) i

cqoagtituted by a soft, 16f ¥sklitidsNRrcBSA- by%?c%@%fqﬂ &n%a4~m§r1§:a§% mmmgrt it

| $rpossi bl € to cal cul at enbctulnau%azbﬁmt—ou&pl?m;rm i sobut yl ene per

4- hydr oxydi phenyl have raa¢Bed. 3-tert.-butyl-d4-hyd 0\3dmh nyl 45 By

g8 chr oat-ogr gphy the 8P GRrngSid ﬁ}?ﬁsrh ORREIPREYIS it oh - bund ISP "5% 5

4- Jﬁydr oxggl phenyl aboyts 43% 103: ﬁ”ebr,ﬁbm'émbg h(,,{l}dmg,%pxydl phenyl about 43% -

hhog,lﬂ butyI ated 4- hydr oxdi pheny S W atert utyl group in 50

mgl 3- posi tion From the weight increase it is rcssible to calculate an uptake of 2 mol isobutylene pe§0 and
3ut 9%, 4 -tert. B?ﬂ§/11’1d4°’ﬁ§‘ali€6‘$1ydl phenyk., LE D 10 cc et hereal boron
QI‘I de ar € aqded Whi [A@eSthk ddidvd df Qc 34@"?190 )ﬁd Q%M@'kopﬂ@yl h)droxydlphcnyl 10

ex “and 600 g et hyl en@ nol)ldsolvetein 600 g&ﬂvﬁ&k@fcm}ndaw”n BgsoBut{1QId (66 ALY arg intro-
i sobutyl ene’ are int rdyced at 60—65° while stizrizz wclloﬂ;e a&lition lasts gppued heyrsgvithd ®n i s

allowed to continue ‘gf‘h QLQ%Q ﬁaﬁ’gﬁr rlg;gﬁ%\;%?w 40,5 &t 8 biginish,

%ymequengly 2Q9 cc 19 o@@ﬁmmm Fenatzid) kfﬁ&e@ﬂ?@ﬁ,@nné?lerre in, g5

B ation is effect ed ahwtmxhg-hr r\mctlz;grclpnd/;?ter I's 1aga| n effected
Samts:equent ly ethylene c Wa i pyHipheeyl| zed |$obut |l ene are
g"‘i%‘oi“é’?r“]‘ The

d' i51led off in a vacu "}XP&I’FQ@ Ry PR TP ¢

{due i, congpitut eﬁldb%o§6%7g4o £.2oubA-@RFdroxP PR 1sh o
éQ,,out tough liquid nmass which |s odourl ess. A max.: 268-276 nm (in
emm;mm) [err] abod‘t content of 2.9 mgj dB per mol 4- droxydxphcnylwascahulatcd

u

Practically the same ﬁro ct'is obtamed when, 5 b oride are used as
662 catalyst instead of the 10 cc ethereal borpn fluoride 7 'Fhoé 818%16 F? Pt

d’g ’égrm nesl by means of gas chromatography is as foll - about 2%
[err] - hydroxydi phenylondstsatine oB@#%/GutBateddhytroxidishsnyls 4- hydroxyd| phenyl about 57%
hi ghl y butyl at %(5*1 4- hydroxyd| phenyls with Bl 8Lty ~-butyl group in 5

25
{ BEoB- posi tion of butylatcd 2- hydroxydwh _[,Yl accordmg to Example ¢ are dissotve@ g
U 10% 4-tert. - butﬂyg araxyidepbemnyl w FIom the-dwidghg auRei@asRondt | S
@S5 bl e 300 cal cul atee adiedipf ak sulpbfr Shierigh ($:-Sbbaeyslowheaddest dmpstise while sirring
gdhgiedr oxydi phe | and stirring is then continued for 6 hours at rdom temperature. The reaction solution
cum “at £ is washed with water and 10%, sodium carbonate solution and the solvent is then re- 30
asly, A moved by distillation in a vacuum. 65 g of a brownish, resinous mas, are obtained
-ontains : containing 11.3%, sulphur.
nm (in 35 The product is easily scluble in alcohol, hexane and chiorinated hydrocarbons.
: A max.: 287—-295 nm (ethanol), e=about 13,500.
. 35 When 12 g of sulphur dichloride (SCL,) are used instead of 15 g of sulphur 35
i : chloride, there is obtained by following the same mecthod of working 63 g of » suiphur
70 g 4- : containing condensation product which is likewise easily seluble in alcohul, hexane
well, at . and chlorinated hydrocarbons;- the product shows A max. a 288—295 nm and ¢ at
-1 hour 40 about 14,000.
ater and 40 i ) ExXAMPLE 2: _ 40
distilla- ' The procedure is as in Example 1, but 60 g of butylated 4-hydroxydiphenyl are
ystaline ) used which were obtained according to Example d, instead of butylated 2-hvdroxy-
1.3 mol . diphenyl. 68 g of a light, brownish mass are obrained capable of being puiverized
) 45 . easily (sulphur content 11.2%,). The melting range of the product is between 50 and
¢ 45 64°, A max.: 260—270 nm (in alcohol), e=about 17,000. 45
4
¥ EXAMPLE 3:
sroup ‘1 15 g of phosphorus trichloride are added dropwise while stirring well at about 85°
> 50 . to a mixture of 60 g of butylated 2-hydroxydiphenyl obtained aCCo"dmg to Example
b, 150 g ‘1.2-dichloroethane and 30 g sodium carbonate; stirring for 3 hours at S5
i 50 is effected. 15 g of n-butanol are then added and heating to 85° is effected for a 50
i further 2 hours. G1he reaction product is washed well with water, and solvent and
rdiphenvi excess butanol are taken off in 2 vacuum at 100°. 68 g of a weakly yellow liquid are
\re intro- obtained, D,**=1.007 g/cc (phosphorus cratent: 2.6%). It is easily solutle in the
\Derature. 55 usual organic solvents. A max.: 289—293 nm (in alcohol).
éparn;ion 55 By replacing the buranol with another aixhol, e.g. methanol, ethanol, propanols, 55
chlo}idc isobutanol, a=.:yl-, hexyl- and octylalcohols, p—oducts are obtained which are likewise
nperaturé : liquid and of which A max. is around 289—253 nm. When using polyalcohois, e.g.
hrownish . ethyleneglycol, diethyleneglycol, propyleneglycol, butyleneglycol, hexylencglycal, gly-
e=abou; . 60 cerine, pentaerythritol, similar products are obtained which, however, are more vis- 6
60 cous.
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EXAMPLE E 10 After the addition of 10 cc ethereal boron fluoride

to 340 g 4- hydroxydi phenyl 10 (2 nol) dissolved in 600 g carbon
tetrachl ori de, 370 gisobutytere—{6—6—nol)—are -intro-_duced at 60-65[er

rl

while stirring well; the addition-lasts about 2 hours with further re-
action for 1 hour. After worki ng up as described in Exanple d, 666 g of

browni sh, thick liquid oil are obtained; Dl'err]=0.959 g/cc, A nmax.: 267
nm - [err] =about 15 17,200; gas, chromat ogr aphy shows the foll ow_ng
appr oxi mat e _conposi tion:: - 18278fut 1% 4- hydr oxydi phenyl _ahboft 2

3-tert. - butyI 4- hydr oxydi phenyl abpm{pﬁﬂ%o of highly butyI ated
4- hydr oxydi phenydosg ¥ t;mosaqohgrmcthI yl}c sgmyumded\ dtopreisc3-whils istirrion, at 20
and about 80 804857 or &, solbutn f-68-hyid nylrphcn;l obtamed according to

20 A conient ? S}j“gfj’% %;I’ 51852 y

cal cul at 2d. &ram oéﬁ i@@ﬁﬁgﬁﬁaﬁr P’iﬁﬁi‘,‘ . s‘ﬁé%ﬁls %ﬁ%ﬁgn af bofon
fluoride are u&ﬁd: 9 abak b \¢Sdf a :m&hjaadnd) fecltodRh 1ifli 11 d:ezsm Qpa:rsﬁatusmon fl uor
Condensatl on tcxft 613%)buta/l at ed hydroxydl phenyl s 25
EXAMPLE s 12 3 ak:l? sible_i 0 '1s eag o? yl at
2- hydr oxYdi ph@@a@r f}&fﬁf’ﬂlg ﬁﬂﬁgg q"‘ ?p Eﬁegeﬂ} Bilterd Mayg car
tetrachlorldephexibgomgto- err is effecte and3gaumn|umchlor|
are added. 15 g sul phur chloride [err] are sl owl y added ‘dropwi se whil e
stirri ng and sti

rin or hour erature
e Feadis on ael it Bt EREQULTICoh SRk ¢ AlnROTLAEl 2

sol: utl on and bdb@ wiflovieire h&ded bxen15r§phosp3.quﬁamdrdbmedu&t1|dkdpar.¢ ohiei n a vacl

65 g of a br owmingtduringes hevouSsirmagsis effncted mb{—aﬁ)%dlewialohlf *?SECS%SUI phur
The pr oduct |§5@a }‘,%ﬁﬁpmﬁr SIS B il pes é‘??é aa assi u%%.

500. ,35
y 2

a
231

9%

de.

e

hat e
um

hydr ocarzgons N é@&tﬁlg{bc 4 ‘fl‘lﬁﬁ@ gk
When 12 ADfUGwidll $tBdueY ekt (pRkghb mae&ueﬂtseﬁoy gmof sul phr
5 chlori de (ixhécroeol] S obt a| ned by foI I OWI n the sane rret hod vvor king B3 ¢

f a sul phur the gtept easr ly

ol ubl e on oI & ru, ﬂ%‘sr £ P’%rp dt‘gig AR Saioducts shprs
th

1sﬁ’ncﬂ$n aker] Jroups in the case of tne sub-
XAI\/PLE 2: stances obtamed according to Examples 3 und 4 are mamlv esztﬂﬁe'dihethml@g@elur e is a

48 g of "a | i ghtalystx Eemm& ﬂiﬁ&ﬁm&ét@ccﬁbﬁ&i\fi‘ @s;ﬁtfallﬁ)&leﬁgrwﬁtﬂ verized
asily (sul prmcarl@oratoelrmdllk hor@h@xmmlutxt ngmraﬁ dnhatmhveoroﬂlodwert is bet
{0 and 45 - gpm; arc Als S ZEORIED uioms O e BEBhEPerY BRI ﬂ; about
17 000. It 15 probable’ that the compoun S 0] g'v {ollowing tormulae may e

' 35 reaction products: _ 35
e .
{OCQHB :

and
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EXAMPLE 3: 15 g of phosphorus trichloride are added dropw se while stirring
wel | at about 85[err] to a mxture of 60 g of butylated 2-hydroxydi phenyl
obt ai ned according tao Exanplerbh 150 g-1-2- di-echlereethane—and—36—g—sodium
carbonate; stirring for 3 hours at 85[B¥#¥50 is effected. 15 g of 9
n-butanol are then added and heating to 85[err] is effected for a 50°
—further 2. hours. The reaction Hduct isimagbgg well with water, and
sol vent and excess butanol are faken off inja v&cuum at 100[err]. 68 g of a
fheakly yellow liquid are aiaed, Derr] :é.007 g/.cc (phosphorus content:
o2.6%. 1t is easily sol ubl€Y TSTa ami-e—s{l vents, [err] nax.:
. By repl.aci ng tjhe putanol with anot her
Y opanol s, 55 iggbut a0l , anyl-, hexyl-
obt ai ned whi ch Rewi se |iquid and of
293 nm Wen ug Jql yal cohol s, e.g.

- 289-293 nm (in alcohol). 55
'al cohol, e.g. methanol, ethard
and octyl al-cohol s, products ar®
which [erf] max. is around 289
wkt hyl ®negl ycol , diethyl enegly
Yhexyl enegtycol , gly- cerine,
whi ch, hoyever, are nore vig
60 8 ! B 1, 275662 _

i EXAMPLE [err] 30 g of phosphofus trichloiide
®thi | elstirring, at 80-85[err]*th sol uti on of
g ydr oxydi phenyl obtai ned according to Exanple e ‘
r3tirring at 85[err] is effected for 3 hours. There after 30 g

ap- but anol fand 30 g sodi um carbonate are added slow'y ‘and stirring for 3 5
iﬁours2%t 85[err] is effeected. After washi é?% with water, the solvent is
fistilledioff in a vacuum and about 80 g ag; hickly liquid, yellow sh"
rddi qui d reéult (phosphorus con- tenQ—32%P_A-nBxQ: 262-270 nm'(al cohol).
B0 : As in Exanple 3 it is Ifi kewi se possibje in this case to use, .

cous.

y added dropw se,
butyl ate
1, 2-di chl or oet hane;

Eynsteaﬁ of butanol, 10 anot her a glycol phenol (e.g.
A-tert.-butyl phenol or 2, 4-di-t , | - phep XAVPLE 5 60 g of
ohut yl at ed;4- hydr oxydi phenyl obt§i ccordi ng hnpl e ¢ are dis- 15

50| ved ini150 g. carbon tetrachl &N nd cool i QY
X etﬁ%real 15 boron trifluoride added and
@ € addedidropw se whil.e stirring. ing 1 hour —ptirring is effected
wslO[err] ifor 1. hour,”at O[err]-for 1 hour and at?50[err] for two hours.
QMbseqyenﬁly 50 g ethanol are added and stirring ar 50[err] for 1
. 5 - : EXAMPLE 6
' Z 8 g of sulphur chloride (S.Cl.) are added dropwise, whilc stirring at 20°, io 60 g
5 of butylated 4-hydroxydiphenyl obtained according to Exampie ¢ and dissolved in 150 5
=L g 1,2-dichloroethane; stirring for 2 hours at 60° is effectzd, 8 g of phosphorus tri-

i _.-- chloride are then added dropwise, stirring for two hours at 80° is effected, 20 g n-

: butanol and 10 g sodium carbonate are added and ths material is kept for a further 2
-and hours at 80°. Washing with water is effected and the solvent is distilled off in a vacuum,
10 72 g of a highly viscous brownish oil remain; _ : 10
- Amax: 263—269 nm (in alcohol). : - )

10[err] is effected. 5

-
.

EXAMPLE 7 '
60 g of butylated 4-hydroxydiphenyl according to Example d together with 200

g 30°%, hydrochloric acid and 10 g 36, formaldehyde are heated while stirring to 90
15 . to 95° for 8 hours. After cooling and separating the acid solution, a resin is obtained 15
e . which is washed with a 10%, soda solution and water and then dried in a vacuum at
70°. Melting point: 57—65°;
A max: 264—267 nm (in alcohol).

Instead of formaldehyde it is likewise possible to use propionaldehyde or butyr- .

"aldehyde; instead of the butylated 4-hydroxydiphenyl, it is possible to use butylated 20
-2-hydroxydiphenyl. _

8

EXAMPLE 8

60 g of butylated 4-hydroxydiphenyl according to Example 4 are stirred at 95
to 100° for 6 hours with 200 g of 309, hydrochloric acid solution, 20 g 36%, form-
aldehyde and i5 g n-octylmercaptan. The mercaptan smell has completely dis- 25
appeared after that time. Acid is separated off and the residue is washed with a 109,
soda solution and with waier, drying is then effected in a vacuum at 90°. 75 g of a
viscous brownish liquid are obtained which is soluble in the usual organic solvents.
T A max.: 265—270 nm (in aicohol). :
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hour is effected. The resulting solution is washed with water and 10%
pot assi um car- 20 bonat e sol ution, and solvent is renoved by

i sti-latien—+n—a—vacuum 7Q—g—ef-—a-—th|€—k-l—y—20 |
esult (phosphorus content: 3.0% . [err] max: 265-270 nm (in al cohol).

rom

he infrared spectrumit is seen that in this case the sterically hinddred

henolic O+ groups are still present (sharp bands at 2.75a). For this
eason itlGis | | kel y- 25 that a diz7eg62 | i nkage bet ween the di phen%l

ont radi sti nct | orgggp;hgltl&um the: phel
tances obt ai N@gheaf GOH.Ck 0F rh® ;ﬁ_
he phos- phi t exdribeii I:liugsulphucdf idagﬁ .C) irheddExa m sw;liégaé no

%
r§euc| eus ‘an € phosphnorus has beem ~
% g

11

iRV, ug& he c,ase of the srab-
Scry vl Oég gﬁtﬁt‘ - EYEEETf i ed wi't h

atal yst ?s us@fﬁc‘%‘ é(@bgm Frabyur 397 l§eltsméﬂyts¢rengjmﬁhm1 |30I74,Iﬁ§ldﬁ;l:h'dyﬁ pr olgabl 4

ver the oxyge

ccording to Ea@ h&:ﬁt be e yeiowitn 4@&“&5 bl
onnecti on bet this esrrebpoadsad thia tomydla nucI ei is essentl al

q‘ga'}
y

15 eﬂect n
c@lr am T, %}herﬁ rrhx ais Fi‘df m?:xgledg: ggps

one n a carbon

tom and t he phosphorus atom but it is not excluded, that part of the, 10
hos- phorus atons .are also |linked to the oxygen atons of . the hydroxy .

i phenyl conpounds: It is pr®&Bable that the conpdBnds of the fol | ow ng
ormul ae may be sgnt in the 35 reaction pfoducts: :

5. CH 048y S t=C,H OH asd
, 275, 662 EXAWPLE 6 -8 g of

uI phur aqhl ori de [err] ar ¢ j dropw se, r rring at 20[err] o 60
5 of butyl ated 4- hyx@xoxydi phenyl obt ai Q ording to Exarrpl’@ . and
i.ssolved i'n 150 5 g 1, 2-diyhl oroet hane; ¥g for 2 hours at 60[drr]

s effected, 8 g of phosphorgs tri- chloride are|then added dropwi se,
tlrrlng for two hours at porr] is effected, butanol and 10 {g

odi um car bonat e ‘are addef the material i a further 2 hdurs
t.80[err]. Washing with {s effected and ol vent is distilldgd off

fn-a vacuum 10 - 72 g O P ghl y vi scous ¢ h oil remain; i -
O__[err] max: 263-269 nm (i n“al eohol ). EXAMPLE ™60 g of butyl ated ]

A}- hydr oxydi phenyl according to Exanple d together with 200-g 30%

Bydrochl oric aci delseeredipurgemsnt 614584, duhd:di2. 724 heated while stirringfto 90

L5 to 95[err] for 8 hours. After cooling and separatr ng the acid

golution, a resin’is obtained 15 gxampis 10 ]

60 g 3-tert. -butyl-2-hydroxydipheiyl (boiling point at 0.1 mm Hg: 140—150")
are dissolved in 150 g carbon tetrachlonde and 12 g sulphur dichioride are added wh:le

washing with 109, potassium carbonate solution in water is effected, the solvent is re-
moved In a vacuum at 90° and 66 g of a viscous product corresponding to tic formula

H "04

are obtained. ' '
20 Calculated sulphur content: 6. 63%, found: 6.5%. 2
The compounds obtained by carrying out the procedure describad in Examples
1 to 10 above are included in the present invention.

Examples of Use

- EXAMPLE A

25 The light tability of | _ ' _ 3

a) unstabilized volypropylene
: l‘rmsdm&ared with similar propylene, but which had been stabilized, on e one
and, wi
b) 0.5%, of the stabilizer produced according to Example 6, and on the other hand,

c) 0.5%, of the known stabilizer trinonylpheny! phosphite.

. auﬁ“\gs A cnss M AL A LN o at s,

30 with , (%}

H

15 stirring at —10°, Stirring is Wen effected at about 20° for 6 hours and subscquently 15 :

PN

fori
il
follc



which is washed with a 10% soda solution and water and then dried in a
vacuum at 70[err]. Melting point: 57-65[err]; A max: 264-267 nm (in

al cehel)—nstead—of -formaldehyde—it—is Illeew—se—pessi—bl e-te—use :
Lrg%oﬁnal dehyde or butyr- 20 al dehydws,sszstead of the butyI at ed 11

4- hydroxydi phenyl ; i trgeSiub ,Ey. ) Du 4u 2= n tr-oxyd
HXAVPLE 8 60 g of ﬂahtty:&ttegéoi chf,“““i@‘%‘

E‘f_j’ ng g" o t?ehd are
gifrred ati95 to r@@{llwmg dévire tOmhi@UthdGn Wikl "gln B lnfi\ff?s aCI d
’égdt‘utlon 20 g 369! &}

5o al- dehyde and 15 g n octy mer capt an.
,mr capt én smel | has %}"%‘ﬁeww di s S cha 25 appeared after that tinmne. ACI a
dlsrfseparat ed off and mHog,gl ] “§ Shed with a 10% soda sol ution and
widh water, ‘drying is then effected in axapesigm at 90[err]. 75°g of “a
vi scous br bwnl sh 1 gdirg Statrﬂey @btca!l Qﬁ@dsmbﬁu@ﬂpolvsroepdrubi)ezas Rmiphted Wit @il gam c
solvents. A fBx.: m ngl . d mrévfé,&sgmzed with 0755/, 6:62ts weight, ¢ the oo

0

‘EXAMPLE 9 '8 g of a;b&}myaﬂpkkﬁﬁg vxm anqmtvaed

3-tert. -buj | -4 h Bﬂy& “(1 sRbilizkks ..co 1 vl sfat 4%?

?i ssol ved cS) tetrachl ori de and then 15 g su hut ori de
err] are ;ad ed d @ md\s ks 1bilizcil pplypropyienes Syere pressedfaf maﬁi:hft@r 6 15
hours at about 20[ er frhe re BANSS QEP&AH 15l ghey 8@amniyrtdochl ori ¢

‘5 acidjeol uti on and 100 cc |ced vvater I'S e d: separatl on is carried

out and waghi ng with a 10% pot assi um carbonate solution in water. The
solvent isjthen distilled in a vacuumat 90[err]. A yellow sh product of
nmelting point 57 to 59[err] is-.obtained at- thi's’ corresponds to the formula:
hand, 10 Cal cul ated sul phur caontent 12.45% found: 12.7% EXAVMPLE 10 60 g
3-tert. -bu&yl 2- hydr oxydi phenyi< (boi-l i ng poi nt ‘at=.0:1.nm Hg: . 140- 150[err])
are di ssol}ved in 150 g ‘¢arhon tetrachl gride_and 12 g sul _phur- dlchl oride-are
‘added whilge 15 stirring at--10[eff]. Stirring is then effected at about
20[ err] fo}r 6 hours and subsequentiy 15 washi ng with-10% pot assi um"
carbonate jsolution in water is:effected, the solvent is re- noved in a -
vacuum at 90[err] and 66 g of a Vi scous pr oduct cor respondl ng to the
formula [édrr] .
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are obtained. 20
The conpounds obt ai ned by

Cal cul at ed sul phur content: 6.63% found: 6.5%
carrying out the procedure described in 1 to 10
25

above are included in the present inventi-er—Exanptes of Use EXAMPLE A
fThe light stability of a) unstabilized polypiopyl ene was conpared wth
5|nllaq‘propylene but whi ch had bgg@5§5ablllzed on t he one hand, yyvi th b)
0..5% of—t ot-d P~ Er—aRe—eh—thae—~ot h¢r
hand, 30 wi.th c) 0.5% of the1ﬁﬁgmm stablllzer trlnonylphenyl 13 —_
phosphite. - 11 _ 1,275, 662
11 The st abi++zet—ant—the—tnstabi= sed at
#180[err], each to forma sheet of 0.3 mm thickness ﬁﬁ?@ﬁ%‘?esultlng
tsheets illumnated in a Xenotest illunminating device Qmﬁﬁﬁﬁ.then1brlt | e:
The tines taksmivk@rsepne il lumnation are as fol |l ows: - i hours a) 8p
hour s —— -~
5 b) 400 houds Naadditr any change c) 200~hours. EXAVPLE B The stabil | th to
neat of unst@bigi.zed.nolyREopyl ene (h) was conpared Wi thgsinilar 10 '
ponproperA@ but m%lch ﬁad been stabilized with 0.5% of its weight,{on
t he one &ﬁ@h%mmmmmﬁwumbkMDmn stabilizers indicated a4 (i) and (k) pr
with the unc Qsed Qyt | at droxydlphenyls () and m or with th
met hyl but yI p eﬁB EHE AT F3°§“?ﬁ ®and”(0), as well as, t he other hahd;?
W th stabili@grsebsRscaéctidng 1 Bxalnpedi nventi on indi cat ed at g(p), (9, (N} (s)
and (t). 15 _ The stabilized and the unstabilized pol ypropyl erfes
were pressed at 180[err] each to 15 form 0.3 mmthick sheets and t hgse
were heated to 140[err] until theﬂzbecane hn%gtle. The relative tines fpre
stared in the follow ng Tabl e: 96
S CH
10 eact
t-C,H
49 15
- cach
2
with
W0 3
B~
~ (p) substance according to Example 2 . over 720 25 where
. (@) substance according to Ezzmple 6 ) over 720 -
(r) substance according te Example 7 480
(s) substance according to Exampie 9 lunchanged after
(t) substance according to Example 10 500
in whi
30
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Time taken for brittleness to occur at 140[err] Additive (0. 5%
in hours (h) No additive

1 (i) di-tert -butyl-p-cresol. 2 (k) —di—aury—thi-odipropironate—— ——
A0 TT)  subft atice according to Exanpl e a 1,275,662 . o4r 13

5 (m subsianTe  accor g% €S e, - 8 L§;;1

10 - each 3 (p) sub&ﬁ% . T4 anpl e . o

720 : é“(q slucbé'?grfé:rgmlgécordl ng to Exanple 6

over 720 {r) -substance according.to
480 (s) supstance according to Exanpl
t) substahce accordir.g-to Exanﬁl
1, 275, 662 L o
phenol derjvative of the formula [err
sel ected ffom-S-, rr],and [err] = | 5B

'S.S. -P-. [g |
is aradichl of a cor?B’gﬁ’ﬁd“%]f’zf’L% formula | below I'inked to Y él'rect'_'l y O

anple 7 S
9 :] unchanged after
B H

Yd3 T an .
3 WHAT VE CLAIM IS - 1. A
erein«fy 1. 2 or 3, Yis.

or, in thefjcase of a radical [err] and [err] directly ¢r throdfjh an oxygen

atom at thg asomati ¢ nucl &Ub,selRtedifora—iSadi-c8l-SB, frmn) Wrighnd rogen atgm
has been rknoved, and 10 : ) eachkor !? e_rgglland_t errl% |15t_ 8
I ndependenf |y selected fr : AL ons, S ) o]
carbon atofrs, cycl ohexyl -.%Q%%?gyc- 1ex‘§;ﬁ%r%‘a?uéaa ée,“’whlif‘!‘égcﬁ’ XEFHy |

radicals wth 2 to 6 carbon atoms, alkylene ridicals derived from
pol yfunctibnal al cohols wi t45 B haoced ariadiral atlorsndphBay direcdydir- toeghsan
Cerr]-al kyl - phenyl radicals, hydroxyphenyl O&Rphenyllogee radi cal s

! _ 0Xygen atom at the aromatic nucleus, i
B’ is a radical B from which a hydrogen atom has been removed, and
' NI ) each of R; and R, is independentiy selected from hydrogen atoms, alkyl radicals with 10
_ 1 to 18 carbon atoms, cyclohexyl- or methylcyclohexyl radicals, hy-
droxyalkyl radicals with 2 to 6 carbon atoms, alkylcre radicals derived
i from polyfunctional alcohols with 2 to 6 carbon atoms, phenyl radi-
: cals, C,—y,-alkyl-phenyl radicals, hydroxyphenyl or phenylene radicals
15 o derived from resorcinol, hydroxypheny! or phenylene radicals derived 15
S from hydroquinone, hydroxydiphenyl radicals, hydroxydiphenylpro-
. pane radicals and radicals derived from 4,4’-dibydroxydiphenyl and
- . 4,4’-dihydroxydiphenylpropane,
each of R, and R, is independently selected from hydrogen atoms, alkyl radicals with
: 20 1 to 4 carbon atoms, alkenyl radicals with 2 to 4 carbon atoms, cyclo- 20
hexyl radicals and methylcyclohexyl radicals, .
: with the proviso that, when R; and R, are divalent residues, they may link together
. two residues selected from ones of the formula

_ 0
sl g and Br:lE,’ BﬂH

-%) = | Lo R

25 wherein formula I is represented by ' ' o 25

in which one X is selected from hydroxyl groups, hydroxyl groups esterified with phos- -
phoric acid and hydroxyl groups esterified with phosphorous acid, and
the other X is selected from hydrogen atoms and tertiary butyl radi-
30 cals, 20




15 derived fromresorcinol, hydroxyphenyl or phenyl ene
radi cal s derived 15 from hydroqui none, hydroxyd| phenyl radical s,

hydr oxydi phenyl pro-_pane radicals—and radieals—deri ved from

#, 4' - di hydr oxydi phenyl and 4, 4' -di hydr oxydi phenyl propane, each of R err

find Rierr] is independently seI ected from hydrogen atons, alkyl radical
fMth 20° . 1 td6 4 carbon atons, ‘al kenyl radicals wth 2 §o 4
xar bon g ons, - cycl o- 20 hexyl radi 34 spand net hyl cycl ohexyl radical,s, tlp
4 he pr ovtse—that-—wher—Rl-er+]- —a-nd——lk%eﬁ—a:—e—da—vai—eu&-:—e-s&-d&e—s—w& may

§i nk t oget hereachvd R eigd M@sméﬂehemﬂedeﬁcrc@momrieérog:h atdne ahd remiskabfrdr r] 25
wherein fornula | |sr‘§ '

$5 in which one X is qg: e&f‘g.d'f B%@ﬁ%sxwl PR Bl BN S §F oups
sterified with phos- sﬁmhecpramo ed3tyshe OXR an@ RO WIS bES hi@tidrf bifl W t B
phosphor ous aci d, and redial otithehe Hrthes psise dbed thasoindmyary bggraditbns and

fertiary butyl r adl :.Ryay be pr <ent per molecule, with her proviso that — whcm i

20 1, 275, 3 $ 2 or 5 — “Le symbols Y need not have the $ame meamng, 15 ehch
-,' with the addmonal provis. that at least one of the te ary bu

bf R erny andnRfuergositidnSo the GREA é&m bine@leadit ){ypgn hid Ogen atoms fnd '
dertiary butyl RZedinvws, comprigngse tapbed aﬁrclanne‘s/» n};alim naweealrpamd phenyl

g adical s sub ﬁh‘E’u b’}‘n‘EpP‘?RSﬂEn tof 18t feast yorg) gaid) [comppepdc whesein =2 and _
W th the pr0| Lash f _a atertifary
putyl 3sr adlrsﬁ.genmvsh ﬁiﬁ%ﬁyh@%lmgﬁeﬂfud{“3 fe?%)?ary t\v

g adi cal s may be present per nol ecul e with the further proviso that - en

his 2 or 3 - the synboels Y used not- ha e the sane-neaning, and with tHe
pddi ti onal prOVI so that at |east one of the tertiary butyl radivals nugqt be
8 0 in ortho-position to theehygipoxyb_group or the esterified hydroxyyl
roup : .10 2.0 A mx%re corrpal sing a conpound as claimed in}
Flaim 1 wnerein n=-1 t o- geth wth aYm nor proportion of at |east orje
bai d conpound wherein n=2 and erein n3. 3. A compound according to (ﬂ aim
wherein' n = at least 2 and at |east one Y15 ~ represents sul phur gnd
fit | east one ot HeAnMsongris elixegt @fl af leastntwo phenols according to Claim 1, which 15 [errf] 4.
#\n i soneric Wr@mm@asltmmmmpmmmaa@@m Qflﬂmjmmlael aim 1, whidh
fesults froma starting material conprising di phenyl derivatives of thé

¥ or nul ae: - ' '

and

_ 5. An isomeric mixture of a plurality of phenols aocordr‘g to Claim 1, which
results from a starting material compnsmg diphenyl derivatives of the formulae

N Z




[err] 20 5. An isoneric mxture of a plurality of phenols
according to Claim 1, which results froma startrng naterral conprising

di phenyl derivatives of the-foermtae:r 7. 15

1,275,662 . 15 [err] 10 15
and and dsnal | _anmpunt _of a connoundhd@'the fornula [err] 6.

A conpddind

~'C'GTrespondrng to the fornula OH 20 9. [err] .
1, 275, 662 : ' 16'8
substantrally as herein descrrbed mnth ref erence to t

by carryrng out the ﬁrocedure of—s one of th
9. A phenol der i VajHg-sub @ descr |
the pro- 5 ducts obtarne‘ by—GArryi ng out

phenol derivative which is characterized in 10 that
f orlful a [err] in ich one X i elected from hyd
groups esterified with phos-
wi th phosphorous acid and 15% o
hydrogen atons and tertiary butyl radicals;. 15

- -
P 7

“anda small amount of a compound of the formula

i .=~ 6. A compound corresponding to the formula

es 1 2, 6, 9 and 10.

ro-

héﬁlla&nol derivative '

duct s obt ai ned

erence to

: cedure of any one of

the Exanples 3-to 5. ... 5 10. A phenol: derivatve substantially-as herein :
described with reference to t-he product- obtained by carrying out the ]
prdtedure of Exanple-7..11. A-phenol derivative: substantlally as herein ;
described with reference to the product obtained by c¢arrying 6ut’ the o
proceduyre of Exanple 8. 10 .= 12. A process for #he gy oduction-of a o

a
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each of Rlerr] and R err]
tertiary butyl radicals, Ais selected from phenyl
radicals substituted by up to 2 tertiary butyl radicals, 20 with th
proviso that at I|east one of .Rlerr].and Rlerr] nust be a tertiary butyl
radical "and, 20 with the further proviso that at nmost 3 tertiary butyl
radi cal s may be present per nolecule, is reacted with a condensing ager
which'is adapted to cause |inking béetween phenol nolecules. 25 ce

%A, pr-OFQfCS according to Caim12, immsfsszh 1 nol of the conpound of 16he
- formul a—t+—s—reactedwittr 05 to I 100l [ he Sard rgpnd_énsg ng_agent .
process accor.di i PhEnetidegivatie sutgyantally a '}?fm[ bed,wich refereh-€ (3% PO £t ect ed
the presence;d mgﬁ%d%%:ggn%fda eyét aondfﬁs‘?g%ﬁsﬁ.‘g?évle’ﬁfs’fgor@t he .

rﬁact apr;g._ é%é@sﬁ gpb%gagasmaﬁmﬁtdé‘aumguyg ‘ m-b?ff\gfﬁlﬁzaﬁem%@hgnmm, ig W
t he compsoun obtained by cartying foorr e Pracepiurt of gy g pf "aﬂi?ﬁl?s i of an #ste
phosphori ¢ OE;TEqut) @W@L@"%F@?&i@gﬂc G?Sé%ﬁff égi ‘%%35’512:0 ed‘?“h‘gt°t'§° any one
Oains 12 to 78y P e R C e s Oerct Bosdr BB W rdc. nSe @bk SONET

m xture whi chrd@so bpEdeing 6d telpesedureDExaeble4: hydr oxydi phenyl and 1.
2.9 nol 1of i Sobiz.\ poess fir7the piogucimeds Rhgobddivaiye whichinyrhiwestigt iT) ai i 12
15,. i n whi ch tenecomgerpdaitbefognula.  of the fornmula | is an isomer mixture
whi-ch has been produced.from1l m)Blof 2- 35 hydr oxydi phenyl and 1.3
2.9 nol -of isobutylene, 18. A pr.o
17, "in which thg condensi ng agent
process according t-o any oneXaf.
agent ‘used: i $7SUlI'phur "di-chl ori de. L o .
40 20. A.process accordi'ng to-any aims 12 to 17, in which the
condensi ng agent' used.j-s fornal deflyde. 215, A process according to any. g
of Cains 12 to 17y +n which the T&ndensi agent used is phosphor.us

trichloride. .45, . . b OGE ' i : stanti al
1010195 ey BB B0k O i

23.". A phgnol i ¢ condetis atheOX ip betethed fromihgdregee mops adueridrybpl kedicgs, ocesb
clainmed in argchofid® ahd B i indspengently selpred Srom hxdiegrmprsts tipd BN si ng an

radi cal s and phenyl

==

$

=

ed | hur nonochl or;i de. "19.. A

sul phu _
1A -in which t'(i)'e condensi

(6]

organi c rmaterial havf? COL por. d_t.her ej . as cai
any one of Clains 1 P%?%%ﬁ“ﬁ%g %ﬁ;ﬁ?ﬁggrfagg%?ggﬁrgﬁmgsm%g%g%g%ppr ot ecpq
or gani c gfyat erdil thd ek $astehd &CR, @fl H,imist be heataryobucd xaditalt sndn. 280 A

conposi ti on adthothel furgert
T molecule,

' is reacted
molecules. ) :

13. A process according to Claim 12, in which 1 mol of the compound of th
formula I is reacted with 0.5 10 1 mol of the said condensing agent. :

14. A process according to Claim 12 or 13, in which the reaction is effected in
the presence of a Friedel-Crafts catalyst and/or a solvent for the reactants.

15. A process according to any one of Claims 12 to 14, in which the compound
of the formula I is presert in the form of an ester of phosphoric or phosphorous acid.

. 16. A process according to any one or Claims 12 to 15, in which the compound -
of the formula I is an isomer mixture which has been produced from 1 mol of 4-
hydroxydiphenyl and 1.3 to 2.9 mol of isobutylene. - .

17. A process according to any one of Claims 12 to 15, in which the compound
of the formula I is an isomer mixture which has been produced from 1 mol of 2-

* hydroxydiphenyl and 1.3 to 2.9 mol of isobutylene.

18. A process according to any one of Claims 12 to 17, in which the condensing
agent used is sulphur monochloride. '

19. A process according to any one of
agent used is sulphur dichloride.

20. A process according to any one

- agent used is formaldehyde.

2). A process according to any one
agent used is phosphorus trichloride.
22. A process according to Clai
ence to any one of Examples 1 w0 10.
23. A phenolic condensation product whenever produced by the process claimed
in any one of Claims 12 to 22. : . .
24, A composition comprising an organic materi2l having incorporated therein 2
compound as claimed in any one of Claims 1 to 11 sad 23 ia an amount such as to
protect said organic material from adverse effect of light, heat or oxidation.
- 25, A composition according to Claim 24, wherein the organic material is a poly- - -
olefin and said compound for protection against the adverse effect of heat or oxidation
. -is present in an amount of from 0.05 to 2%, by weight.

proloaihen 22 4most\p aeradm butfleradicin ARE PErRTEEPI B i s a po
with a bondensing agent which is adapted to cause lmkmg bctween phenol

25 25

35 35
Claims 12 to 17, in which the condensing
of élainm 12 to 17, in whick the condensing
of Claims 12 to 17, in wiich the condensing

m 12 substantially as hercin descrited with refer-
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ol efin and said conmpound for protection against the adverse effect of heat

or oxidation is present in an anmount of fromO0.05 to 2% by wei ght. 17
1.-275+662 ' osition
according tpp O d7m 24 or 25, in which theb¥56& additional I y_present a anvvn
s*t-a-b1-1—|—z~er

roultravi ojeely LIght; absouhet, cafm 28 £9 QS.lhE&Qﬁk CRNR
Yol deérijvative O L T ARE o o, 20 TR M PAERY 2s
e¥8i n des ribed with Weﬂedompmeo:t oonﬁxumgm ﬁxcdbl (dpr'v&wet'nf the formula IT set forth in

28r0-A cONp S|t|on c % Psﬁig%bf’- fei ceb? wigh erfesEnepBEME /¥ ol ai ted in a ny

5. one of 5 ai M ,,1\1 nro ‘cﬂﬁ??gﬁtem: Ct‘@ Halﬁff?ﬂ

Ry¥enst th harm‘ul Eiht, atJ,JghImn eat or oxi dat For™ t
Jicants:;- G H. MUNSTER & CO., Chanxeuhedpﬂaarmt——Agents Irrperlal

AP

B_u?l di ngs, {56 Ki ngsway, London, V2B EAMU CPor Her Majesty's:

Suds i onggy JOFfice by the Courier Pre Pii®Spa, 1972. Published by
tthe Patent JOffice,. 25 Sout harrpton ﬁl!idx ﬁmnﬂ[\CZA 1AY, from which

coples nay be obt ai ned.
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