EP O 214 722<Bl Description The-present invention relates to the
preparation of brom nated aromatic conpounds and epoxide deriv- atives of
such bropgi natied aromatic conpoundsepdRi&72emici fically, it relates to ring
brom nated hy- 5 droxyaromati ¢ conpounds and ring brom nated epoxy
aromatic corrpounds It is known to prepare brom nated al kyl phenols. See,
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60 wherein n is zero or a positive integer, each Ra independently is H or alkyl of up to 12 carbon atoms, and
each R independently is a primary or secondary alkyl moiety of up to 6 carbon atoms is contacted with a
bromination agent in the presence of a reaction medium and, optionally, a brominated catalyst to form a

reaction mlxture, (b) the temperature of the reaction mixture is then raised to an elevated temperature un-
til the reaction is completed; and (c) the resulting compound of Formula | is recovered.




EP 0214 722 Bl Surprisingly, the pol ynethyl ene-bridge does not cleave under
bromi nati on conditions, nor do the prod- _ucts contain benzyl brom ne atons.
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percent is employed. Typically, up to 12 moles of bromine are employed per mole of TDDPC in the produc-
tion of tetrabrominated products when operating without a catalyst. Smaller excesses of bromine typical-

60 |y require longer reaction times. Similarly, if a brominating agent is employed which is not bromine, the

amount of said agent to be employed should provide bromine in the quantities stated hereinabove.
A bromination catalyst is optionally employed in_the process of the present invention. Friedel-Crafts
catalysts are preferred, and are well known. Examples of bromination catalysts include the halides of
metals such as iron, aluminum, and tin. Examples of preferred catalysts include aluminum bromide and alu-
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fornmed. -Preferably, at |east onme X noiety in Formula | is Br. Most
preferably, two or three X noieties’in Formula | are Br. The reaction
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60 1,3, bis(4-amino-3-methylcyclohexyl)methane, 2,2-bis(4-aminocyciohexyl)propane, 3,5,5-trimethyl-3-
(aminomethyl)cyclohexylamine ("isophoronediamine”), N-aminoethylpiperazine, Mannich bases, such as
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such as ethylene oxide or propylene oxide to polyalkylenepolyamines such as diethylenetriamine or trieth-

65




enpl oyed if desired. The contacting can be perforned at any conbination of
tenperature and pressure at whi-ch tpe desired reaction w ll proceed.
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55  agents, can furthermore be miixed, at any stat cure, with usual modifiers such as extenders, fill-
ers and reinforcing agents, pigments, dyestuffs, organic solvents, plasticizers and the like. '
As extenders, reinforcing agents, fillers and pigments which can be employed in the curable mixtures
according to the invention there can, for example, be mentioned: coal tar, bitumen, glass fibers, baron
fibers, cartbon fibers, cellulose, polyethylene powder, polypropylene powder, mica, asbestos, quariz
60 powder, slate powder, aluminum oxide trihydrate, chalk powder, gypsum, antimony trioxide, bentones, sili-
ca aerogel ("AEROSIL"), lithopone, barite, titanium dioxide, carbon black, graphlte iron oxide or metal
powder such as aluminum powder or iron powder.
The following are, for example, suitable as organic scivents for modn'ymg the curable mixtures: tolu-
ene, xylene, n-propanol, butyl acetate, acetone, methyl ethyl ketone, diacetone-alcohol, ethylene glycol,
65  monomethyl ether, monoethyl ether and monobutyl ether.
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for exanple, [err]-nonoethyl anine conpl ex; acetone-acetanilide-[err]
conplex phos- 10 phoric acid, triphenyl phosphite, polybasic carboxylic

aci ds and t Inibutyl, diokyl chhd dﬁ&wl ;fmﬁlaﬁmﬁdifﬁﬂylepho@hité]ahﬂyl@ny&ﬂhyﬂlﬁtb(iﬁd also polypropyl-
t et r ahydr ognetglyedls can. 4ot lexamp! cirablganixtures.

ibgihe
Tty e

(et hyi nadnapisticy drambheplastics, to such lacquer resin formulations.

3,4,5,6,7, 7 "H fv&hqrr'm a'so ms t9n§t1 Frelrt fadditiy fpwafﬂfnggﬂtme
succinic affi %:? éff% S v E ,xmgéb"ététs SHASr i de,
mal-al £ 18n-  Irhe cu recin 66 lusUal ﬁd ofmymmudgleamﬁnem

di anhydr i dstinesrs, meadecsrsltersm‘nd&alﬂh) anhydri des. I t is particul arI y advant ageous

to use curl ecWﬁ W“Fﬁgﬂ"@?%i? Pﬂ%c‘gﬁﬁgﬁg}% %gﬁ
e. electrical laminatin an bui

el ectrical g fopﬁmcﬁgéfi; gﬂxﬁ% in 94 ssu.ea lolartohd od: oiré? R dafly aci d
anhydr i1ele singheciarmedt solitiotis 6 emuigibrez, mtsﬂhd’q dina wders; caniplegsioni rabidingcom-
hexahydr opegsitierisi diPringiTgsinsi. mtmgcwsine ("ﬁ?lw formulat mmnnsu@srr's fg%
ex anpl e, Zs'ms';ﬁgﬁn%s‘ ’H _)’t&" ?’1"? Arofag & “°§ Jaelits |°8fPR°ﬁ%°"s _

i's furth taerdxﬁeﬁmeomabﬁﬁa&ﬁmswmwé.hamgumrsand in
part | cwebar Hethm epmdageqncﬁoydermmm qmubrgmsd without| atovith peissoreasedording de or

car! boxgﬁ“ yl ?gx ssghrg?o%% Ex 0. Sigatrostatic fividized %G@P@Qafﬂﬁy!é‘gvaﬂh@‘ for

ex npl e m m? for
exam ple, aﬁpdm&ﬁg'% Mﬁemm nha;&%henol X%r'r\ nzy %Mﬁ%ﬁs
2- et hyl2s4- net h%l I m dazoI e or trianyl- ammonium phenol ate; or al kal i, met al
al cohol at 5*88eH as, for- exanpl e, sodi um hexanetri ol at e. ' The

exXpr essi ONprefdidtien ofdu-( SEthakily M&ﬁ&&&rh& rmum&h&«he.s?bmre) adducts

6}}6?
cont ai ni ng epoxi de rou s |nto I nsol ub e anfgﬁr nfusi bl e cross nked

pr oductss, aﬁ’oPO 0 !!?#ﬂ!tFMﬁ\E@F@“ﬂ% gf‘
shaped art L{; ,s ( m mg
warpaémos {42 %@&t

bonds I f d@ea pedtentidibromete: merlobEaMd'aadmg %mdte rnwhtosnns.uluarmmwasme— _
ahenyt i 553?42 S ?‘%? g T ARe
phenyr gI yd sld cﬁm g t| c

lg hly bra réaldr»}hysh Gifstat my taatmm ela&olﬂcwhléﬁméﬂs@i\

orgo cy!ﬁma#nd lhe following gg‘ire’lﬁ' ngqju

T R o B T T U o
further m)rgH g,,dmag cur ab’$ | épokrrg 1 oXI
conmpounds. such that can, for exanple, be nentloned ponegddyI et hers

L(polyhydﬁampla?co- 35 - hols such as 1 4- but anedi ol , pol yet hyl ene gl ycol s,
poly

pr 3Byl gus, kﬁg"oﬁ Oés%rb.fa’n%ﬁé-é- trde LG GMWJn}IBﬁﬂmmeﬁwIpheml

pol ygl yci dyfnb

2,2-bis-(4 r ox nyl ) - pro ane,
2, 2-bi I% uspended in 100 ml of ccu, and 120 ml
bi 5 4- ydr&%%ﬂ?ﬁ%&ﬂ%\"m 7 ﬁ’e%t.tﬁ'm f}")ﬁ}d%}l( S L’?ﬁ%‘fﬁhe or

condensat i ﬁr&e fRimthvibispheral E.fT eIyl distillation dcm nasaaddeux

medi um sut. and lis mmm&c cﬁMWte!fdﬂle 'MUP&?!G affgy J,P 8} !0!# s of
pol ycars%)oxyg" m WW% % ;5 o %«a@
ester, T et gaby AR ek g % Mso add

di gl yci dyl d@atzee;s,smrzﬁsxs:mmzo(s,@aymmsem) NN-di gl yci dyl - 5, 5- di net hyl
hydant oi n, gt nopol yepoxi des such as are obtained by -
dehydr qf al 5’&3\‘?5 i'on of the.reaction products of epihal ogeno- hydrin and

pri nar y Or PREHAIOR aloy am(m,esmmh)b&(s 52dibirdmorEce-dihietifyiphenolfl | FretrapemgEiamythyit hane;
al so ali cymemlEl:orrpounds cont ai ni ng several epoxide groups, such as

vi nyl cycl oh g ,%f;gg Eé %e PSICEE. A BS Vi ghe
gl ycol -gbi Sfngle Kﬁﬁ:gf Eo a&mgg’gé?% gln s’%}]?e ﬁszdl RIoév g%’é using atfvater
(3, 4- epoxycyc ohexy - met hyl)- 3, 4- epoxycycl ohexanecar boxyl at e,
(3", 4-epoxy-6"-net hyl cycl ohexyl net hyl ) - 3, 4- epoxy- 6- net h-
ylcyclohexanecarboxylate bi s(cycl opentyl)-ether diepoxide or
3-(3, 4" -epoxycyl ohexyl ) -2, 4- di oxa- sprrg‘(S 5) 9, 10- epoxyundecane. The
sgibj ect matter of the present I nvention ‘therefore al so includes curable
‘:-;res mhrch are surt- 50 able for the manuf acture of shaped articles
' " mw ; Ledctuiasasdadiaich contain the so-called ...

optronaIIy t oget her



wi th ot her diepoxide or pol yepoxi de cqonpounds and al so curing agents for
epoxi de resins .such as pol yam nes or pol ycarboyxlc acid anhydri des. The
conmpounds of the invention, or their m xtures with other pol yspoxide
conmpounds and/or curing 55 agents, E&®DZM47R2BINDre be mi xed, at any state
before cure, with usual nodifiers such as extenders, fill- ers and

rei nforcing agents, pignents, dyes't uffs, organic solvents, plasticizers and

the like. As i GR&ing. |mﬁ'6u|dw &blﬁﬂoﬁgf HES Maé Boserldd. TR faxtste dasptbrélﬁﬁtﬂ& fefidtor hrg an
be enpl oyed | Thetekaesschmonaiiel vas dlstanmwidu ﬂw%lctoj 2Q0me of ¢O)e Miiel nuixiure wasrogoledHn,

? W hich -
];g:: bg)r(lamjlt},gr ﬁ%c ggé'\solu dd s.ﬁzpen it’in ;%hg#: réfr;atgﬁgg%q réﬂ&m% fﬁ? gc;%nrg‘s a
asbest os, qu aﬁnﬁ hasSthe folldWngdart: os :etr shirahit dnd 25 aha htrtnﬂwnf&e&hrﬁamyl

n

chal k_powder , bi W gmaifinglet at 212 & and 2 majer , a singlet
(" AERCSI L"), ﬁ%ﬁﬁﬁ%m&%m 5 1p Ffaélﬁf’fuj’h? ig sprgtrum.i8 opgisterp with. e p é‘ti‘rﬁ"t‘%,

i ron oxidggor metal powder such as al umi num powder or iron powder. The

fol | ow ng ar eExafple4exanpl e, suitable as organic solvents for nodifying the
curabl e m xtuges.: n- propanol , butyl acetate, acetone,
met hyl. et hyl REPRY 8"”%95?]?"8@'!%%%8% et hyl'ene glycol, 65 - nononet hyl
et her, noRget hnl1ses SmoRNSbrivh Bradkingthy! a&dneh"os E # suspenkiéd @amm &Bﬁhaﬁlh truuowing the
di octyl and ciddi 2pbtofﬁphtii§ml(1r55m359flbropheyp¢mgd

and al SO p0| S@E slla“ o&sg |onpwn V| els%
| asti Ci Zer's wiih hEDHE J%a% rome
acquer f el centitétabrorayetraibthgitbip r-.,;u mlﬂwmmmdﬁqmmmmm Sitim 1
.artlally or esterlfled vvnrr&nn Wt h carboxyllc acids,
-guch as espec] q’?’?”"ﬁ%%we'ﬁh “3"‘"9"?3‘?'0‘?"5?&813 Mds. It is furthermore -
'p055| ble to mn,mmfrmmaﬁmet i c resins, for exanpl e, phe-- :

nopl asti cg85 or ani nopl.astics, to such I acquer resin for rrul at | ons. s

furthernore a Hartion :c.’ ‘ W&W nts

for conferri rﬁg&%mf@ﬁ'ﬂ, ﬂ RV %@m

cel | ul ose aceghp irdicatésthat >0 Dérobnt mﬂe ﬁraienanmahe

(which ar éO i rfé.q:d,\meﬂwmhml whiel] wass identified hmhmmvnagbms)mwc samecemameeof other

m xt ures. u;’;lg? ; Yesfrrmed Adgitan ot € mare ) of braming ¢ave crmplete; Gpayage of fhg tefra-

manner W|th t'ﬁe oF  known ni xi ng equi pnent (stirrers, kneaders, rollers

and the I|ke)mﬂiheme&xpahhmmpuam@momofmemmmherred to her ei nabove
s of surface protection, the electrical -

can be enﬂfoy n t flel :
i ndustry; ﬂ“ﬂb‘gg l@’?’“’é‘ﬂd\ t he buil d| ng i ndustry. They can be used
ina for rrul atlnnmdalpshowmamaﬁw&spmaa 105 inGi6) vield slispEnabBih 1DE M G} lcarBhCletiaBiflo- | N

t he -unfil LDEdéhU{)' dnd ﬂieeslxlmsm t;‘rmmaa-mn m&oﬂbmnmlawdﬁondn)'ghs wbmrom ang
emul si ons® a gﬁ‘ﬁ?'s gas g
ROsi ti ons, dlfomﬁ“dﬂﬂ;?% °':u ..Ex“ﬁv gﬁ'*gs,,.gs ﬁ%@“%“

| Mpregnat i ng damén Wiradhiofidecsd Iﬁk%&moa Hefidl ial the
seal i ng and fgap tlirgreptag puclearanagrietienresonance,

St O e o e cf»"ﬁ%%m o

resin powder m xtures can be processed Wit hout pressure or wi th pressure,

accordi ng_t o RaBeih 5processes such as fluidized bed sintering, electrostati c _

fluidized ™ bed 'g&,ﬂ I 550kt
nol di ng and tdlgg c})ﬂ %?x%?w% ﬁﬁéﬁ%wmtﬁeﬁwm&_
are given to Solnewsr!tmbmbm Naftl dmwate rover &) tvo-ny regkestic adgiion, the geagtion

fiter eor
el ot ST e AN P, A s e i

CHaClz, the filtrate yielded white crystals. Additional material was obtained by rotoevaporatton of the .
epichlorohydrinfisopropancl. The total yield of product was 23.8 g (78 percent).
The initial solid has a melting point of 197°C-200°C and an epoxide equivalent weight of 315.9 g. The
second solid has a melting point of 171°C-176°C and an epoxide equivalent weight of 308 g. These data, -
60 along with nuclear magnetic resonance spectra, suggest that the initial solid is a mixture of tri- and tetra-
bromotetramethylbisphenol E-diglycidyl ether, whlle the second solid is a mixture of di- and tribromo-
tetramethylibisphenol E-diglycidyl ether.
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Pr¢gparati on'of 4, 4-(1, 2-Et hanedi yl) bi s(3-brono-2, 6-di met hyl phenol) :

( Ditbr onot et r anet hyl bi sphenol E) 30, A 20.0 g (0.074 nole) portion of

t et.r anet hyl bi sphenol E was suspendedgpo2id7aBpf CCl4. A 4.2 nml por- tion

of ‘brom.ne (0.082 nole) was added at 23-250C, and the m xture was heated to

reflux. All of the bro- mine has reacted by that tine. Analysis by gas

chromat 0gr aph¥pdrdite Ex3bHhe indicated the follow ng conposition: 42 area

percent starting material, 14 area percent nonobronotetranethyl - bi sphenol

E, and 43 ar e'E{J: pislvgidyhethqdbbet@hnll‘r:ettiaq{?ﬂdtgngpg)ﬁ_ i'e‘?'ﬁ)lfgmfoEThe Wdé:f"e"ragﬂF 2y W pr e

QC' of br ? m gg%?bq? 1'%@?&?%#@3. nge%vr_:. Tg?gresi \ﬁ%& ol:Lel%O rgen%%f(ﬁs . ?@ad by
. the Tol 'owm ng conposition was obtal ned: area percent starting

materia, 7 &xkaple®er cent nonobrom nated product, 90 area percent

di brom nat ed product, and | area per- cen tri erorg aat eqivgret erriiaz;l1 Sa.sCOO| i ng

of e sw;%fﬁ'ﬁiﬁm st e B aet e S LSRR

of a brown bt sufts R Exatpié 6 Shiparative [RRSFiyiart @ inbicateithabihe fasio ibf Ex- 2

t ol uene gavemple 8 exhibils wnexpettedipipreveditheri@lBtabilitp 7[ err] and has the fol |l owi ng

conposition: area percent nonobrono, 93 area percent. di brono, and 2 ar-

40 ea ger tri bronot et ranet hyl bi sphenol E. The NWR spectrum s

consi stent W {. A chriuisopefmslizst ruc- ture: 1H NMR (acetone do) [err]: 2.20

(s, 6H, [err]) 2.36 (s, 6H, [err]) 2.86 (S. 4H, -CH2-), 6.88 (S, 2H, - CH),

and 7.35 (s, 2H, -OH) R Exanp - R -

3, 5-Di brgno-4-(2-(2-brd

henol (Tri bronotetraet

et r anet hyl bi spheng

dt hyl ) -2, 6-di methyl p-

(0.234 nole) of bro agiae 2 A I'ng the
m xture 30or 1.0 hr, the ™e¥ gwi ng conp [ : 16 area
percent dibrono, 77 areé ent tibro ericent tetrabro-

not et r anet hyl bi sphenol§ E. : i %I're R ed b_y'( )
distillation. Mre CCl4 was added (50 ),/and the slurry is co& ed to
25[err].soFiltration of the insoluble solid afforded 18.2 g of a brown solid
whi ch nel t s characifiged I Biaton is|zeroRe @ ppsitive intageraedch X indepapdently ig & er ﬁgﬁquw that
gray- brown ¥en Yisirogen ahigastone X is kY is HorZ: eseh Zrindepsndently jga malgty ofiihe feryle’ i g
conposition: 6 area percent dibronmp, 78 areagpercent tribrono, and 16 area
per cent s$setrabronot et ranet hyl bi sphenol E./ \as the followi ng NMR
spectrum 1H NMR (DVSO do) [err] =gk )§5CR§H)-C?R§§2(S1 9H), 3.20 (s, 4H),
and 6.90 (s,1H). Exanple 3 60 Prepardtifon *of .

4, 4" - (1, 2- et anefi ii ‘ 'dcirl% a pf%ﬁ ﬁsjﬂfs@ R&Ak: Inoi of up to 25 carbon at-
(Tetrabr mt@ﬁf&%ﬁ%ﬁ gé:%h’bﬁrap iy o oy bt %,%E’Mh niohdofy 163 primary
tetramet hyl ki sd26:RB9 hikfrofip So 650abDe: in 100 M of CCl4. A60 mM (1.17 65 °
mol e) porti on2.éfcoippaund aselaived inikire 8 oidhedprmile:e whi | e keepi ng the tenperature
@ow 30[err] using a water 7 EP0214722B1 bath for cooling. |nmediate
evol uti o of HBr was ol ervedX The mixtuge was brought t&reflux for 2 hrs.
The -excess bronine was ryagpyefl by distil§fmatjon with §he afd of 200 m of
o X solid was

filtered. This afforggg ) . 8%0-29700.
Purificaf® on of the insy i P2 Tn-100 m of
acetone, refluxing for g filtering the
insol uble solid. A whitg/solI§ was obtaijngd} 46.0 g, mel ts at

295-297[err] and has tige fol | g ng conpdsi®§®n: 75 ggea [gercent tetrabrono
and 25 aPea percent tribronotetranethyl-\bi &phenol E. The 1H{&WMR spectrum
(DVSO [err]) has a small singlet at 2.12 8 and 2 nmmjor peaks, a singlet at
2.26 8, and charettergeddn thatn, X Raend Regre ps defined jn GQlail .0 of 3 to 1. This spectrumis
consi stent. wi 8.+ qofiRound a3 sipiraad Iniaim A of the formula: |




tuge. 10 Exanple 4 Brom nation Using A Friedel-Crafts Catal yst 15 A 136
g ¢0.6 nole) portion of tetranethyl bisphenol ' Eis s m  of
[egr] ‘Followi ng the addition of 2.0 g of [err] 86 m “MHmmumlmﬂl
brom ne was added at 20-24[err]. After refluxing the nixturé f8r 2.0 hr all
of the brom'ne had reacted. A portioEP@2miTe28dl vent, 300 m, was rermved
by distillation, and the slurry was cooled to 25[err]. FiItration of the

i nsol uble solid afforded 262 g of a light brown solid which has the

fol |l ow ng Ccafﬁmdﬁt,ég@em%mag ea percent dibronpo, 58 area percent tribronm and
34 area per- cent tetrabr orm tetrarreth | - bi sEhenoI E. The 1H NWR

spectrumis, t tﬁ"’%b 5t°P NaV tTp qalfgampany un- No
an enbodsne %"ﬁ? :%% °ﬂ’§$e

°8>% w D t"?}’i‘?ﬂenol
F. 25 A 25. 6- g portlon of tetranet hy bISp .1 nole) was suspended

in 125 nl ofxampietfon tetrachl oride, and the slurry was cool ed to S[err]. A

6- m portlonﬂgﬁ naue xm ded dropw gif,ﬁ mx-_ ture
v 81 e A R ST PR S L L

m xture by g aﬁscooi:artsaaﬁfmgrreaul Fxamipldiecand ©smpakedi te® thaf theeresih afExi NG -
mat eri al reavpieé GXN‘?ES yngpeFtedhrimeronsd thpwlw"lu/as 4 br orm 30

2, 6-di net hybnﬂ,&n whi ch was identified by conparison with an authentic
sanpl e; @ nunber of other cl eavage products were fornmed. Addition of 6 nore
m of brom nd.§sampoumimphhetosnud: eavage of the tetra- netyl bi sphenol F.

Conpar ative Experi ment 2 - Not an enbodi ment of the present i nvention. 35

t €t r amretzay| bi sphenol, A of carbon
te\rachl o- ride, and t - X-m portion of
brom ne (0.06 nol ey old's i ’ onré?s anal yzed
by gas chromat ogr aphy. d erial react-
ed, formsng two nmj or ’
4- br ono- 2, 6- di et hyl phg . XMter stirrigglat 25[errj
‘insoluble product wasgfiltergd, 5.5 g, jan¥|®s identgfiedgas (2)

t et ramet hyl bi sphenol A. The carbon tetrachforide solution has -

4- br onp-82, 6- di et hyl phenol as the nain conponent as identified by gas

gm ﬁgﬁt ?grgm‘l@d HU?:; Fzm Egﬂ?‘l&éﬁgﬁ%ﬂ% W%Q}” tyl"(/'-%vg?b'?rl ment s

surprisingly indicate that TDDPC conmpounds hgving a pol ynet hyl ene-bri dge
can be ®Fonmi nated on the aromatic rings, ras simlar conpounds hav- ing

only one linking carbon atom do A@{R %gggcﬁsemu@kg Exanple 5 50 To a
slurry of 25 g of brom nated bi sphendl 0 perc nl2 tribrono, 18 percent

t et rabronD, wiefeil6dch &Y Is HydrbdeR TP an élﬂha%g’grtm ﬁ bs@ﬂieﬁmﬂﬂﬁtfaw&?uﬁ){o% cafborht- Of
i sopr opdfol orfe, edth P Mdé \is 13 bial afoms, aAfl odeh RIRIeSAdENtly is a primary
V\el ght / wel gbrtse«ﬁdaﬁ'yalkylni\mmsmatmstv\o hour ‘period. After the caustic

fddi tion, thé Aempeindas claimpdip Slaim tofihedormua:nt ai ned at approxi mately 80C for

hours. After coolin t he riactlon m xture was 55 _ dlluted W th
approxi rﬁtely 200 m ofy[err]gand was fi \ . Upon
evaporation of the [err] iltrate yijeR [ . Addi tional
mat eri al was obt ai ned by vaporat| ol o

. epi chl or,ohydri n/ i sope ] ‘ sk 2. 8 g (78
0 35 - %Iti i 3 ég[e_rr] and an

percent). The initial 9
epoxi de equi val ent melg'
of 171[err]-175[err] apd an Apoxi de eqU| B
60 alogg with nucl earR nagnetXc resonan e’s
solidis a mxture of tri- and tetra-

two hours, the

characterized in that n, X, Ra and R are as defined in Claim 1.
3. A compound as claimed in Claim 1 of the formula:

60




br onot et r'amet hyl bi sphenol E—d| gl yci dyI et her, whil e t second sol'l
m xture of di- and tribrono- tetranethyl bj sphenol @ m |
EP 0 214 722 Bl Conparative Experi man% 623' IyC| dy ’m i[iiﬂ!} '
t et r abr onobi sphenol A 6.00 g (availa II: e Dow Cheni cal *Co
der the name DER[err] 542), was cured with 1. 127 g di am nodi phenyl sulfone
The cured resin is maintained 5 at 2650C for 1 hour in a convection oven.
The resin was observed to | ose >50 percenf _ofYits weighf. Exgnpl e 6 The
first product of Exanpl eRQ wagk enpl oyed i hRahd procedur®, of Lonparati ve v

Experinment 3 as a re- * Nt f qr the di glAensdyl ether of

t et r abr onBbi sphenol A. 2dh4 et Q% conpari son
of the results of Exanpl e\§ iVa per| ment cates that the
resin of Ex- anple 6 exhj nexpect edl ygi ndroved t hggiral sgability.

Claitg 1 5 1. A conpound~of thHeé formula: [edr]{B30 characterlzed in that n
is zero ol® a positive integer, each X i ndependently is Br or Hwth proviso
that when Y is hydrogen at least one Xis H Y is HorZ each Z

i ndependent | harastegizedhin that 11, XoRe, Riaed Z we aadefined BTignet.r | wherei n each is

hydr ogen or arfh- AIPHPeHRd gs cigimed inany pRe.of the erepeding elgima wheneig epch Wéﬂiﬂ"cﬁ"bafba‘t 0

25 car bon*®at *"#Q comddik Qdﬁ%lalxﬂWﬁﬁd?&%“am or alkyl of up to 12
carbon atons, @n&m& ﬁgﬁﬁ' ' @éfﬂ%phﬁedﬁtﬁzhggh&;mﬁéacﬁmmycﬂok%mﬁf

up to 6 car bon7 ammund&scuimobu wheseircéagh Risehethyl. Cl ai m 1 of the formula:
45 [err]. g5 c[%@&%‘t‘@ﬁ G‘a‘r"ﬁd‘l‘ﬁlmmwf“'ﬁ a‘&'ﬁd""‘ﬂe'af' d;fl nedB| n daim
1..3. A conpo a%,ﬁ,ﬂ&m HE w S erbbn at- M

er

S * EP02147223R4 Corrpar ative Experl ment The |g 'ycl dyI

t et r abr onobi sptieAcbmpbund) s@iéter fom\Ad- (1abhnnédwus(31hemmmﬁaﬁmmwl). GaHfethantin -

der the %@%Mw@m%d vingh  3Sebremgh@-ghronedinptiengSsimeiune.
re

The cure YEies 5-dibromo-4:(2-{2-bromo-4-hydroxy-3,5-dimethylphenylethyl)-2,6-dimethyl-
phenol. .
13. A process for the preparation of a compound as claimed in any one of the preoedlng claims, or of
an analogous compound of the Formula A of Claim 1 in which each X is bromine when Y is H, character-
30  ized in that a tetraalkyl dihydroxydiaromatic polymethylene-bridged compound of the formula

[y
_ R H ' 'R;. H R
a5 B B . _
O Cﬂzr C C'Ez O B (III)
0 R B Ra -n H | R
e | |
W wherein n is zero or a posnive integer, each Ra independently is H or alkyl of up to 12 carbon atoms, and

45 each R independently is a primary or secondary alkyl moiety of up to 6 carbon atoms, or a partly ring bro-
minated derivative thereof is contacted with a bromination agent to yield a compound of Formula A in
which Y is H and, when a compound of Formula A in which Y is Z is required, reacting said brominated
bispheno! with a haloalkylene oxide of the formula

50 .
A
X-C —
. (Rb ) ZCRb (Rb ) 2 (IV)
56  wherein X is halo, and each Rp independently is H or an aliphatic or inertly-substituted aliphatic moiety of
up to 25 carbon atoms.
14. A process according to claim 13 for the preparation of a compound of the formula
60
85

10



at 265[err] for 1 hour in a'convection oven. The resin was observed 1 to _
>50 percent of its weight.- e 6 The first p mem)"lm

enpl eyed iin the procedure of Co%%ﬂaﬁmmxperl me n
cenent- for the diglycidyl ether of tetrabronobi sphenol ‘At THe resin | ost
no fwei ght after 1 hour. A conparison of the results of Exanple 6 and :
Confjparative Experinment 3 indicates yhat (he resin of Ex- anple 6 exhibits
ungxpectedly inprov&d thg st abi ikg. Clains 2§ 1. R conpound of the
forjmul a: R R 25 [err] 30
characteri zed i n HDH | Yz 0] Liee 1Nt & ath X i ndependently
IsiBr or Hwth provh hat.\/\,h%nYiﬁ" /96t oneg.r'. H Yis H
or iZ; each Z mdepegent y is a noipt 1 35 [er¥ ]t })

wher.ein each Rb is hydrogen or an a]i tly%ubstltut ed

al irphat ite¢ noi ety of up to 25 carbon™at - fons, each Ra i ndependently is H or

al kyl" of upy Gro PR péhi0d Tirege? Mot indepindeRt) S M ANLACY Rl ddderdbhy R Y
se ondary a&n@%«upizmears&%;ﬁai%ﬁmaﬁm i gﬁﬂmw Ba Eé%e %m aim
1 ¢f the fosarhoh atoms,ehardctelized inhia act eri zed |n t hat n, X Ra an are as :

defi ned 1% n Cl@ tatrqalkylydihydroxyeipipmelia golymethyipnerbndaed Fampoyngiothe forgiat he for mul a: 60
6589 EP 0 214 722 B1 R RLan U R
10 characterlzedlntlpat g X Ra, Ra&d ~are-as ef|ne in Caiml. 4. A
cofpound as cl ai nmed | one of thgq pregeding cl 5 ier ei n-each R has
upfto 32arbon at- 15 odnd as cI ai ] d a| m 4, wherein
each [err] is hydr ( T : '
pr cedl ng cl at ms, wher each R hasjup t¢
clgined in Cla|m6 Bher e each Ri 9 met . 8. Agorrpnd as clalrred in
an} one?f the preceding clainms, wherlei f p8 s zero. 9. A corrpound as
clginmed in any one of the precedl ng cl ai s, wherei n at | east  one X.noi ety
i SPBr. 10. AyQER A WYk apodtv ér“ea@t? i nt Dﬁi&r el %‘%ﬁoms :
wh=r ein eaCha@%ﬁﬁuﬂd&eﬂ é!}l:ﬁs ﬁa &%e 9 aﬁﬁ hiaéidd

4,8 -(1%2- elmamad:yhanon ag(eﬂt—ubthemseﬁqe&f o)aﬁondlylh-t(rdh;lriéﬂdnl‘ealalystto

| gd E,YLII) bﬂ)rsn()?’ 5;%’%@% oL TeL &V&,ﬁgg %ﬁ?mﬁn elevated temperature uniil the reaction

(c) the resulting compound of Formula | is recovered.

35 15. A process as claimed in Claim 13 or Claim 14, wherein the brominating agent is bromine.

16. A process as claimed in any one of Claims 13 to 15, wherein the bromination is carried out using a
halogenated lower alkane as a reaction medium.

17. A process as claimed in any one of Claims 13 to 16, wherein the bromination i is carried out in the re-

4 action medium at a temperature at which the reaction medium is liquid. -

18. A process as claimed in any one of Claims 13 to 17 wherem the brommatuon reaction mixture is heat-
ed to reflux temperature.

19. A process as claimed in any one of Claims 13 to 18, wherein said oompound of Formula lil is 4,4™
{1,2-ethanediyl)bis(2,6-dimethyiphenal), and the brommahon is camed out m carbon tetrachloride or
methylene chloride.

20. A composition comprising an adduct of: -

(a) anepoxycompoundasclalmedinanyoneofclalms 1 8to100ri12;
(b) a curing agent for epoxy resins; and optlonally.

(c) a curing catalyst.

50 Patentanspriiche

1. Verbindung der Formel:




of - Formul gg1 |s recov@ed. 18§ In Paimi13 or Aaim
14, wherein the brom ning p ' : . A adess as clainmed in
jany one of Clains 13 to [ pm i onf j rrled 03}1 using a -
hal ogenat ed | ower al kayig [ oR §| med in

25  phenyl )ei hyl) -2, 6-di net hyl phenol . 12. Digl yC| dy

3, 5-di brono- 4( 2- ( 2- brom) 4- hydr oxy- 3, 5- di_ et hyI phen l”ﬂij@umm! met hyl -
phenol . 123. A process for the preparatEW? i n any
one of the preceding clains, or of an ana ogous corrpound of the Fornmula A
of daiml in which each X is bromne when Y is H, character- 30 ized in
that a tetraakyl dihydroxydiaromatic polynethyl ene_ bri dged conpound of the

formula [err] whereinBn is zBro or a pgsitive Integ ach Ra

i ndependently is H or of up to 1Pgcdrbon atong, _ahd 45 each R
Independently is a primg secondar y &ikyl I ej p to 6 carbon

at ons, partly :ﬁnej # at i cgwntaqtgd with a
bromnat|on agent t g or mul & X ifch Y is H and
when a conpound of For Iy A/in which Y%d Zis red reacting said

brcrrru\ated bi sphenol al oal kyl ehg dxide of the Térnula 50 [err] 55
wherein X¥s hal o, ang each &b i ndepen eﬂtl”y is H g arRal i phatic or
inertly-substituted aliphatic noiety o u to 25 carbon atoms. 14. A
process according to claim 13 for the preparation of a conpound of the

fornul a 6Q_10dadurchizekehnzbichnet, 228 Bul @pwqinemsIMM|Shjeqes unaizhéingi ﬁ%ﬁ%ﬁ%
t

e
I nt g% n il
ﬁlnkslge(r)f upcl‘%ﬁfgg ‘ﬁg zg’z‘ﬁgab (':]gl :i" I1$§@‘ependently is a primry or

econdary al kyl noi ety of up to 6 car bon ato characterized in that 15
P

[a) a tetp@al kyl dihydroxydi aromatlg( n?ggn ﬁ{g bri dged corrpound of the
.Qa/rmla [err]. wherein n |s .zef o or B %r’-t @&1 -each Ra

: ependently |s of tQ car on ato

Eﬁl ndependent | ygd & ‘“ ?@Q%e[‘ﬁb %"e z 1

atons is g@”tﬁ&ﬁeﬁ Widtj @R ﬁ&ﬂ&n Bfné’

i;;_‘:rredl um and, oméni@nal | brom nat i on cat al yst to for m a react i on m xt ure
'(b) the tenpera{\@rb@dmnﬂﬂé\"we&bﬂ méderfierelire |s then raised to an el evated
‘tenperature until the reaction is conpleted; and ( e resulting conpound

any one ofsC ains 1¥ 3 rled out in the
re- action nediumat a mediumis |iquid.

i Formula 11l Is 4,4"-
K dadurch gekennzeichnet, daB g, X, Ra und R die in Anspruch 1 angegebene Bedeutung haben. -
Y : 3. Verbindung nach Anspruch 1 mit der Formel:
45

18. A process as cl ai meg=trr=g . Wwherein the
' ' 4 | yeflux genp@ ature. 19. A
t'd 18, wherein said ~conpound of

process aapclainmed in ny oné” of d ai

.dadurch gekennzelchnet, daB p, X, Ra, R und Z die in Anspruch 1 angegebene Bedeutung haben.
4. Verbindung nach jedem der vorstehenden Anspriliche, dadurch gekennzeichnet, daB jedes R bis zu
3 Kohlenstoffatome aufweist.
60 5. Verbindung nach Anspruch 4, dadurch gekennzeichnet, daB jedes Ry Wasserstoff ist.
6. Verbindung nach jedem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB jedes R bis zu
3 Kohlenstoffatome aufweist.
7. Verbindung nach Anspruch 6, dadurch gekennzeichnet, daB jedes R Methy! ist.

- 8. Verbindung nach jedem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB n Null ist.




1; 2-ethanediyl ) bi s(2, 6-di met hyl phenol ), and the rried out
h carbon tetrachoride or nethylene chloride. ﬂj‘iﬂ%ﬂﬁ!‘lﬂ I‘ﬁ‘“lgrrprl si ng
ah adduct of: (a) an epoxy conpourﬁP&Sﬂ:?Zglﬁ’ied | ins 1, 3 to
or 12;- (b) a curing agent for epoxy resins; and optionally. (c) a curing
chtal'yst. 1. Verbindung der Formel: 55 60 65 EP 0 214 722 B1 C
* dadurec Merbjaduag nach édei et yorskSnden- Ahkpmbheo danrce igﬂenrrzaainéti U8 ofiadiistensst |

jledos X uﬂabﬁ Brom odl er Wasser - der Bedlnqyng, daB
g, verng ,gggg%ggmﬁ%@r AR (PR, daxurmegmeecgzs Fapai

sser§to in s 4 [ S

STt ol o, el %%ﬁwﬂ?%%i“ﬁm e o mm%&??&“ﬁﬁ oder

gi no al i pMﬂ!’)&MWYF ubstffslurto aiiphatisch odrg&ge mt bis zu

25 Kohl en%{v‘?‘%%ﬁ"ﬁ'sf’“ J%%‘E‘“’Peé' (ST Y PPNRrs LByt aY ) Bub P S AMRYY i ¢

| 5,210 12 oRAHMnOAuF Her&auung ke VBrBinduh nabth Gecki® 4BSvoRieHEBEN RS hGe RbgH@inBr | MRI €
der s ekumttlderesomdeklyv grneh riabaldgers Verhindongd<inltercjedet & fBiand istowenn Y Wassdrstlf. ist,

er bi ndu He'%(rfg‘p ?,‘thP ifer tetrmalkyldihydraxypliaromefisehy Relyarethuierbrgekrre gyiweitepdenet |

aB 16 X 7%di e in Anspruch 1 angegebene Bedeutung haben. 4.

endqn Ansprflche, dadurch gekennzei chnet,
ayfwm stg' 60R S. Ver bi ndung nach

serstof f 6.
h gei%%%&eichnet,
" Ver bi ndung nsch

Yer bi nslung nsch j edem der wor ste
qaB jedes R bis gu 3 ¥

nspruch 4, dadules S
er bi ndung nsch | £e
laB | @les R bi &4

nspruch 6, dadur 0 ef, paB j edes l{1y| i-st. e -
Ver bi ndung’ nagh Jemm der vor tBHe gen AnspBOche dadur ch
skennzel chnet, daB n Null ist. 45 T : _

12 25 9. Verbi ndung nach jedem der vor st ehenden AnsprOche dadurch

pekennzei it ldsrgiNull ddeBeina pudivel 2R Jet, fdBes RS uRkEABAgIgWassekdibff ol AIKYIMWRGY NZRdhehedem
er vor st abfiatochem isturel Jades R anaktirgigreina pdreice nder eskonetAlkyigmpipe] nitisszuraKdhles- zU 6

Kohl enst o 's'a Ring teilweise mue@es( lmn erbig tpn@ B grungsmlt-
o B G s o

il yl) bi smelﬁandudwammrax.@ded Fmsl eno
-Di brom 4-(2-(2-brom4- hydroxy 3, 5-di mathyl

35

. (1v)
X=C(Rp)2CRp-C(Rp)
in der X Halogen ist und jedes Rp unabhéﬁgig‘ Wasserstoff oder eine aliphatiséhe oder inert substituier-

0 te aliphatische Gruppe mit bis zu 25 Kohlenstoffatomen ist.
14. Verfahren nach Anspruch 13 zum Herstellen einer Verbindung der Formel:

in der n Null oder eine positive Zahl ist, jedes X unabhéngig Brom oder Wasserstoff ist, jedes Ra unab- -
55 hangig Wasserstoff oder eine Alkylgruppe mit bis zu 12 Kohlenstoffatomen ist und jedes R unabhéngig
eine primére oder sekundére Alkylgruppe mit bis zu 8 Kohienstoffatomen ist, dadurch gekennzeichnet,
daB
(a) eine tetraalkyldihydroxydiaromatische Polymethylenbriicken aufweisende Verbindung der Formel
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I E——
phenyl ) et hyl J- 2, 6- di met hyl phenot . 12. Di gl ycidyl eth

3,5-Di brom 4- (2-(2-brom 4-hydroxy- 3, 5-di rret hyl phenym“mmm thyI
phenol. 10 - 13. Verfahren zur ner O nasc *| edem
der vorst.ehenden AnsprCche oder ei neéﬁﬁzﬂklg%ﬁ:or mel A von Anspruch 1
anal ogen Verbindung, in der jedes X Bromist, wenn Y Wasserstoff ist,
dadurch gekennzei chnet, daB eine tetraal kyl d| hydr oxydi ar omat i sche

Pol ynmet hyl enbri cken aufvvel 'sende Ver bifndu der Fornmel 20

cHQ 25 in der n Nul | Rder Hel ne positiv8yaZhhl | st, RRa unabhangi g
Wasserstoff oder Al ky bIS zu 12 Koﬁl n- stoff i st ungj des R :
Die Iiohl en- i

unabhAngfg esi ne pig : u?u.n.dfgg : :
len teijl yei pe brem e ea rivat der i

st of fatonen i st, oder

Ver bi ndung m t ei nemgf erungsmt - Bg el in B$ g gebracht wird, um §
or nel™” A auszubi ljd l, an der Wasséer st of f ‘i st und, !

Z gewOnscht Ist Unrset zen des

ei ne%Verbl ndung der

wenn“ei n® Verbi ndung der Fornel A nit\ N
brom erten Bi sphenol S m t ei nem Hal oal k I enoa 21 12 Koh
35X-C(R) ZCRD "“F&P d\’?gs‘*%%;: g -
Vasserstoff g m%”%ﬁ% é"E% 88&""??‘%‘{1"?@? e ggj{gmpf’%ﬁjéafﬁ%%ﬁhéche B
G uppe % Dbi it énemiionierigarine CeginRarbenes Réaktiohsmedhins il Yegebevami, &iaspfouﬁh 13
zum Her st el | eungskatalysaters rabﬁadm migehungrimBenihrung gebfacht wird,

der n Null od8}def @egéésr isngmeceg danréﬁéglexrhamsﬂ%@wg%wa&s go "

Wasserstof f i @gfdied dlingon Forme gewoinsRg St Of I oder sine Al kygruppe mit
b S zu 17 Ko h1mver&hrbahmmsh 1310ddr §4; dedbroiRgekeariabiéhng)) @Bdmaroqnianungsmmelcﬁdm
C%lromlerung unter

undi re Aligky | t b| s zu 6. Koh atoman |st . d
L e e,
Pol ymet hyl en 3 ﬁddzl ot, 4B r&ﬁierung in dem
EP02147227B1 Reaktlonsmedlum bei einer Tbmpetbwrddlsgeﬁihnlwd mmuds Reddionseadiun flissig isti ve Zahl
ist, jedes Ral® % %"g;ﬁg@% !ﬁ“'" "@P"'ﬁi"l’"‘r‘ﬂ"%’ ‘?ﬁdf?’?(ﬂﬂ""gs'“k’
| enst of f at 0 E‘ 18, addl¥en Bkam&né?dﬁb dRSVersiHdlgCaer
Al kyl gr ugpe antel bi s.4'i(u2-5ﬂ1ﬁﬂiyl)blsl2'ﬁ-dlmeﬂiylpﬁsibmﬁs’i ahd e NBromitrung in Tetrachlorkohlenstoff
| mt einem rﬁPQQPfé'I'ﬁWI-, envvart si nes Reaktlonsrredl uns und,
gegebenenf al | 'g&%:, RGOSRk Reakt i onsmi schung in
Ber ohrung ge o f ,5)5 mabh ' &Qﬁ%ﬁ; ti onsm schung dann auf
sine erhghte (E)Eairpelﬁlmuuyskm:amht Wi rd bis die Reak| on volistindig ist, und.:
20 (c) d:‘?e !ﬁg t epe Verbi ndung von Fornel | gewonnen wird. 15.
Ver f ahren nach Pfich 13 oder 14, dadurch gekennzel chnet, daB das
Br omi er ungsni 1. CompoBs @ytorible: Ver f ahr en nach jedem der Ansprfche 13- 15,
dadurch gekennzeichnet, daB die Brom erung unter Verwendung si nes
hal ogeni erten ni edereﬁ % al s Reaktjonsnedi um & sgeRthrt wird.

25 17. Verfahren nepy ~che 13-{6, dadurch
gekennzei achnet, daB dif£ B ' ' d Reaktio m be! einer

Tenper at4sr ausgef fi

aktdé)n IQanget.

50 ] X am Bz R (A)

caractérisé en ce que n vaut zéro ou un nombre entier positif, chaque X représente indépendamment Br
ou H & la condition que lorsque Y est un atome d’hydrogéne, au moins l'un des X soit H; ¥ est H ou Z;

55 chaque Z représente indépendamment un fragment de formule:
0
Z \
-C(R,);~CR,—=C(R,),

60

- dans laquelle chaque Rp est un atome d’hydrogéne ou un fragment aliphatique ou un fragment aliphatique

3 substituant inerte, comportant jusqu’a 25 atomes de carbone, chaque Ry représente indépendamment

H ou un groupe alkyle comportant jusqu 'a 12 atomes de carbone, et chaque R représente indépendam- :

65 ment un groupe alkyle primaire ou secondaire comportant jusqu’a 6 atomes de carbone. -




11 Ver f ahr en ‘nach j edem der Ansprfche 13-17,. dadurch gokennzei chnet, daB
diie Brom erungsreak- tionsm schung -gﬁ@ckfl uBt e Mmlm

19. Verfahren nach j edem der Ansprllﬁc':ﬂe 13- 18, dadurcmﬂmumum “tmd
dge Ver bindung der 30 Formel I11

414" - (1, 2- Etzh?&,% t hyl enol) I st und die Bromerung in
Tétrachl or kohl enst s}? Ed&e'@ﬁ/&‘t H‘?'Iogﬁ’c 1%rid ausgef ~hrt wird. 20.

ZUSarmensetzung ent hagt end exn Adduct von (a) eine Eporyverbi ndung nach

j edem d;r Anspr Cche 1,\3-10 joder 12, ( nem Hartyungsiittel fOr
Epoxyhar ze und, gegebe s (S, 35 at al ysator.

Revendkl ornms. 1. Conpogg d
A [err] caract6ris6u€ s
}haque13( represente’ | N{8Spends
u a

atone d' hydrogene, aw—rBins run desfX spit H- Y}y h
represente i ndépend ent Mn -fragnmen 3331{ ormul e; l{er ] dans | aquelle

haque Rb est un aton® d' hyd?‘ogbne ou dn fyagnent &5 ph iqm ou un

Fagmeng al i phatique & substituant inerte, conporlant jusqu'a 25 atomes de

ar bons, c%ﬁé&“ﬂa m%%%@%ﬁghmlw\@mqaﬂmgr oups al kyl e

bnpor t ant  PuSHPess selon la reyprdicatign 1,98 5, et chaque R repr6sente

1d6pendarn- 65 nent un groups al kyl e pgimaire ou secondaire conportant

Squ' 396 atonmes de cay bons, 14 EPOQ. 4 22 Bl 2. OMPOSe selon la

pvendi cation 1, de fo Z: | 10 caradgt e en coe‘gque > X, Ra ot R sont

Pl/s quo défini s dans |/ T (endi cati on 1! 5 -Conpos6 - Q\ | a.revendi.cation
de formula: 20 s&%3 ) > CSe—R ZoZont tels quo -

bi i ni gsdane | a revondi § on 1. 4. Corjpos6{sol on |" uns=eifel conque des :

bvendi cati ons prec6d& dans | equelj ghaglue R comydrteMgusqu' a 3 atones

e carbone. 5. Conpos6 sol on | a revendijcali 4, dans | equel chaque Rb oet .

n at one d' hydrogl ne. 35 6. Conpose sol I* ne qul oconque, des '

pvondiggat i ons pr 6o6dent as, - dans | equol chaque R conporto Jusqu d& 3 atones

D car bono%lfq':l"‘m "s’élpﬁ ZSP@@GM dedinis dans Ig revendisation bou ue ost
| or oups Q@Q ﬁ% o 38T IR P BTER B LS SRR S
ecedent es,s Ieaioh 4,28 sPequél chalg M8 §BME FhydibgshedUEl CONque des

pvendissat | BNSonpobiCseid Nind Juelcbaque dbORuEPYicatiohsPescaiBntes) darss dguel dhque Rbdiiponte
ppresentleluﬂu'ﬂmm - sal on rPune uel conque des revendi cations

6c6dent es m%ﬁ:ﬁ:@ﬁﬂj E:Jgg" ;mmm%mde car bons.

L. Conpose $51nTuné dusiconque des revendscahons récédentes, dans lequel au moins un frag-
4-(140- Gmbnm nte Byl s( 3- br ono- 2, 6- di n6t hy gcédnol) le 4,4 -(1, 2- et ha-
mposé selon |'une guelconque des revendications pr entes, dans lequel chaque Ra compor-
te jusqu'é 6 atomes de carbone.
11. Composé choisi parmi le 4,4'-(1 2-éthaned|yl)-b|s(3-bromo-2 S-dlméthylphénol), le 4,4-(1,2-6tha-
nediyl)-bis(3,5-dibromo-2,6-diméthylphénol), et le 3,5-dibromo-4-(2-(2-bromo-4-hydroxy-3,5-diméthyl-
\ /' 45  phényl)éthyl)-2,6-diméthylphénol.
12. Ether diglycidylique de 3,5-dibromo-4-(2-(2-bromo-4-hydroxy-3,5-diméthyiphényl)éthyl)-2,6-dimé-
thylphénol. :
13. Procédé de préparation d'un composé selon 'une quelconque des revendications précédentss, ou
d'un composé analogue de formule A de la revendication 1, dans laquelle chaque X est un atome de brome
50 quand Y est H, caractérisé en ce qu'on met en contact un composé tétraalkyl-dihydroxy-diaromatique &

i ou Z; 55 chaque

A RT *_*_-cco.*co.*p.l—\;:ﬁ‘f'—'oo-ho

pont polyméthyléne de formule:
L \ _

55 R EH Ra B R

: 1 .

@ CHy——C CH; O OH (III)
00 .

R B Ra ‘n B R

\




nedi yl ) - Bls(3 5- di br ono- 2, 6- di nbt hyl ph6nol ), et Ie

S, o dibrom- 4- (2.2 brom. & hycr oxy o Ay “y'c.d l{Lwl!Lmﬂﬂmmm
3, 5- di br ono- 4- (2- (2- br ono- 4- hydr oxy- dlne yl phényl) 6tthy ™) - 2 6+ di n6-
t hyl phdnol . 13. Pr006d6 de pr6paration d' un conpose sol on une quelconque

des revendicati o ent es u d.un C ose anal 0 e forrm A de | a
revendi cat m?‘g@ mgsz b et @j%ﬁ B b v

est H, car € son dérivé partiellement
ttraai kgl - dmda( yeyel, aveomaageqmem popr@big matn peé dalformulerAdehelaquéle Y15
EP 0 21

7 o e 6?"6 'SG'EP“‘EIH 9?1 Gn‘l!f'rf@f réagir ledit bigphéne! bro-
chaque Ra %cé“gﬁ?‘% Wﬁw ®ou un groupe al kyl e conmportantjusqu' a

12 atemes de carbone et chaque B repr 6sente |nd6pendamTent un frag- nent
al kyle r| mai re ou secandaire é rtapt jusqu' a 6 atones de carbone, ou
son déri%e6 partiell erﬁerﬁ(%r) _uT'CI(Eb yau, avec un agenf I¥ bromation
pour obtenir un compose de fornule A dans laquelle Y5 ‘est H et, quand i |

faut un cod é@“ﬁ'@ Xregtymbhnipaépe ef shague Brrerrpgepte ip @sedamme'as A ougp iraa"@agﬂ!'nhamw t

bi s- ph6 oI “gﬁéﬁ\'i'ﬁ:“m m&“’w | “@F@W mule: O. 10

X-thb)- dans | aquel le X
est un haI ogbne et chaque Rb repre i_ndependarment H ou un fragment

al i phatique ou ali ue a subst tngn inerte,Xconp@®tant jusqu' 'a 25

-at onmes ,Tge carbone, )5~ 14, Proc646, SO on Ia r evys 'catlon 13, pour la
pr6paration d' un Eg 9. cdahs. sggl : Xalhg ZE€10..0U. un. nonbre,__-,_
ontler positif, C repregent | nd pendanmne ou H, m ' -
represent'e i ndepend H ou un gup -al kyI e L ant . ya 12

atones gle carbone, R30 Z‘t chaque R{r®argmento i pen mrent--un fragient

al kyle pri mal re ou secondal re conportam jusqu' a 6 atonmes .de carbone,

caracte is Z% on rret en conti%c

M&"&f@&mm&m

U
t 6traal kyl - é@i}/
formul egy 3%t r@&;&t& ﬁd@eﬂﬂaﬁﬁwﬂﬁf ﬁgﬂbht Bikyld B FeEbUQEUoh&l’re Stpbriaht juseps]

repr65entsato meSfpcatianviarictélisé ecicasue gr oups al kyl b c rrgortnt jusqua 12 atorres
- de carbone, Eu@"“ﬁ"‘r‘@rﬁ"ﬂ%%ﬁféwkﬂ ﬂttq“%l pandpolyméfyidngniéprdant ky | e
primaire ou % iPai r e conmportan jusqu' A SIX .at oes de carbone, aveo un

agent ds O. bromatlon en pr6sence d' yn mlieu de r6act|on et,

facultativenent, un catal

reaction; (b) on 6elBg enBuite la t % 4t ure. du My g de r6act|on a une &

val eur 6tev6e jusqu'a
oonposegr 6esut ant gexf
13 ou 14, dans | oquel :
runs quel conque des Mdi cations 1 g 15, dans Igfquelgon effectue la

kromation en utilisaflt oofme mlieu He' & tion un aecane inferieur

hal ogenés. 17. Pr6o6d4 sWon |' une qudl cofique des revendications 13 a 16,
dans | equel on effectue la bromati on dans un mieu de reaction a une.

t enper at ur e dang el r} vaut 2érorop lup pambrkcenties pesitf, grageasia reprépaitelindépendamment H ou un
groupe alkyle comportant jusqu'a 12 atomes de carbone, et chaque R représente indépendamment un
50 fragment alkyle primaire ou secondaire comportant jusqu’a six atomes de carbone, avec un agent de
bromation en présence d'un milieu de réaction et, facultativement, un catalyseur de bromation, pour
former un mélange de réaction;
&b) Itm r:alz:e ensuite la température du mélange de réaction & une va|eur élevée jusqu'é l'achévement
ela on; et _
(c) on récupére le oomposé résultant de formule (I).
15. Procédé selon la revendication 13 ou 14, dans lequel I'agent de bromation est le brome.
16. Procédé selon I'une quelconque des revendications 13 & 15, dans lequel on effectue la bromation en
utilisant comme milieu de réaction un alcane inférieur halogéné.
17. Procédé selon 'une quelconque des revendications 13 & 16, dans quuel on-effectue la bromation
dans un milieu de réaction & une température a laquelle le milieu de réaction est liquide.
18. Procédé selon l'une quelconque das revendications 13 & 17, dans lequel on chauffe le mélange de
réaction de bromation & la température de reflux.
19. Procédé selon I'une quelconque des revendications 13 & 18, dans lequel ledit composé de formule
(1) est le 4,4'-(1,2-éthanediyl)-bis(2,6-diméthyiphénol), et on effectue la bromation dans le tétrachloru-
re de carbone ou le chlorure de méthyléne.
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reflux.. 19. - Procdd6 selon I'une quEP@&I4TR2 RBs rtv |Lca a 18; dans
| equol Iedlt conpose de fornule (111) est le 4,4-(1

, 2- 6t hanedl yl ) - bi s(2, 6-di 6t hyl ph6nol ), et on effectue | a bromatlon dans Is
t 6t rachl orL?(J @Pwlocmnmtmprdadandftddmme de nb6t hyl bne. 16 EP 0 214 722
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