EP ©u26Q 434 Bl Description The invention concerns hal ogenated coupl ed
aromati c phenolic conpounds, with a process to prepare them These
coanQunds are useful flane retardants, fungicides and nononers, especially
for polymers such 5 as engi neeri rm:ﬂcousml astics and epoxy thernosets.
The Invention integrally thus concerns such polymeric conpositions.
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di fficul t| witPa prepbiSoral sBbskifibddphefidl. THRcBmpoTRE dréldsiul as Stlvsants, fingiideeaid dshitter-

st ruct wsal madisiperod polyestedd andlepoxy REINE Thid réferentdessinotdisoiadd phenvisicentaisthg onfyeneta-halo-
exanpl e, t henstabthe sropétiediidiats. See, for exanple, GB-A-1, 356,508 (1974). In
addi tion, di disoh-8232699 reiatdsitahmlogenaled bisphweanigzind theils prepaedtibre wherein three latomalic rings are
pol yur et hanwmipledwpmethyidnie grolips. Thepare brepargsibly tegeting heingenated arxyenedarvaiss withphenoh This ed
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50 From EP-A-214 722 which is a document according to Article 54(3) EPC, brominated derivatives of tet-
raalkyldihydroxy diaromatic compounds are known wherein the brominated aromatic rings are polymethylene
bridged. The bisphenols have atleast one ethane linkage between the aromaticring. The compounds are useful
as intermediates for the preparation of valuable chemical compounds such as epoxy derivatives which can be
cured to epoxy resins.

] In the art of epoxy thermosets, for example, such as in electrical encapsulations and laminates, certain
properties of the thermosets are desirable. For example, a higher glass transition temperature (T,) coupled with
higher hydrolytic stability such as measured by a low hydrolyzable halide content and with high flame-retardant
efficiency is desirable in electrical encapsulations. However, presently available commercial electrical encap-
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From JP- A-60 115 543 brom nat ed p-phenyl'phenol derivatives are known which
are_useful asaflane-retar- dant. The brom ne atons are at one .or both
aroggtic nuclei. GB-A-885 005 refers, to bisphenol conpounds and their
preparation by reacting bis-chl ororreﬁprﬁﬁeoﬂ Bhe with a phenol or a
substitued phenol. The conpounds are useful as antioxidants, fungicides and
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bet ween thecg];sgg@ﬁdngagdyng The conpounds are usefu as internediates for
the preparati Ofpe plesshfitneRitinGin 6ikAHZHeELoNBRMIUBIIIEE afdniabic AMpEUAD epreBited bR the Totula
whi ch can be cured to epoxy resins. 55 arylm the art of epoxy thernosets,
for exanpl ewhébif Ar 8 an bromaticatolety diftentTRMADENDIYa$ arosemaAln thol'§ Mépreasmee, by oes o shertor-
properties awlabhe thernosets are desirable. For exanple, a higher glass
transition tenperature [err] coupled with higher hydrolytic stability such
as- nmeasured by a | ow hydigol yzabl e halide content and mth hi gh -

f Naxe-retardant effi ig desirable in elec @apsul ations.
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However , 20pr esently _ e commgngei al el ectrf cal -2 IIII:ZP 0 260 434
Bl sul ati on syste from crésol epoxy :
bi s(4-(2, 3- epoxypro 3x eti-br omophenyl ) i sop® depie with brono

Op
noi eties ortho to the 4- noi ety, although of high ghane-retardant
efficiew (UL 94 V-0 rat|i g) and good thermal stabillty ([err] by T.MA.
Ther no chani cal Anal yzer), are hydrolytically unstable (hydrol yzable
brom de 180 parts per mllion (ppnm) as measured by total hydrolyzable
hal i de net hod s here| B). For exanple, this hydrolytfc instability, even-

when coupled with t derately high thermal stab le probl emati cal

because wyhen coupl e i styy e penetration, @ It in iyfernal
corrosion of the enca | at ed deV|ce t hereb 2 -.'or destroylng t he
ef fecti veness espec] xm croelectric circuitry. IThe Xod- eratel y high
thermal stability itsel HI s™al so a property needing |t%20verrent. A maj or
reason for this Is the ®i aturizati-on in the artof sb-called

"m crochggp"t echnol ogy. the scale of these m crochi ps becones increas- 10
ingly snaller, the |ocalized heat problens become increasingly greater, and
t hus, the present encapsugl on formul ati on properties may not be as

sdH/abI e as desired. Int art of electrical |amnat es,gz many of these sane

consi derations apply. The esent invention, in one.aspg t, qconcerns a

coupl ed # omatic cqapupd e esented by the for n@ 15 wherein Ar
is an aromatic ITDIt a ent fromgyY and Y is .QQ moi et YII
represented by one WhFihZEor, mil ae: 25 Or X [err]
z .‘. ?Hz
. _ .

wherein the Y moiety is coupled to a ring carbon in the Ar moiety and wherein
A is an aliphatic ring system bonded to the aromatic ring ;
Q s separately at each occurrence hydrogen, alkyl or inertly-substituted alkyi with proviso that the carbon
s0 atom bonded to the aromatic ring is a primary or secondary carbon atom. Preferably Q is an alkyl having 1 to
12 carbon atoms, most preferably methyl
X is separately at each occurrence a halogen molety, preferably X is chloro, bromo or fluoro, more prefer-
ably chloro or bromo and most preferably bromo ;
Z is a nitrogen- or chalcogen-containing molety, preferably the corresponding oxygen-containing moiety,
55  most preferably OH.
in another aspect the present invention concerns a process for the preparation of the coupled aromatic
compound of Formual | above which process comprises contacting an aromatic compound with an alkylating
‘aromatic agent represented by the formula (hm)-Y wherein hm is Br, Cl, OH or C44 alkoxy groupand Y is defined
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46 ssherein the Y noiety is coupled to a‘ring carbon in the Ar noiety and
wherein Ais an aliphatic ring system bonded to the aromatic ring; Qis
sepa;ately at each occurrence hydrogen, alkyl or inertly-substituted al kyl
with proviso that the carbon 50 atgmosorslesh to the aromatic ring is a
primary or secondary. carbon atom Preferably Qis an alkyl having 1 to 12

carbon at ogp m%%ra LBbRLR Wi e SRR Yoo OCCUT T ENOP 2
hal ogen mD' e auﬁd % ientdh Pﬁ?e fwmnonmrﬁemefeﬂmmab# y
chloro or ticQ miR5@4 or efarhphe, h dMclrbiRIER pofgners which are, for
chal COgen Jﬂln&@h@ﬁﬂmaplﬁﬁ@éaﬁ& L(Wthérmgseﬁ(?l{ef'eﬁ'&ﬁg icH €re polymers modified with
oxygen- gon&@wp@gamh@;&gmp gs. oSt preferably OH |In another aspect the
present i nVerFot A8 prRI36 61 thS indenBrafeRsH iy bstivie alkyiRiBtedtah @Ryl Gloup RAING 8 eybsibnt
aronmati c CaEhas iylirdXyl group, Bikdky drouplaay Raloteh 6ia Bérbuhcidin(€) Mheh issoBdiectytbamded motheln
aromati c ceovpatcdg. W th an al kyl ati ng aromatic agent represented by the
formul a ( hnm -Te wibages an claltogen-cBitainifg moidhy-teprssented by thak hmmgtuegrimthpfoeagdlngfommlais
def i nedw3 -NH2ERHE, REE) -AB40R1SHSSRer ei nbef ore, under conditions sufficient
to formthe coupled aromati c conpound. The coupl ed aronmati c conpounds of
this invention range in form grom nonogers useful fqy exanple, for

engi neering thernopl astics and epoxy tmernosets, forvexanple, In

el ectronics, to polyners waNHBRar e, -ﬂ()CR}E anpde, +NHCGRQi neering

t her m)pﬁsastlcs and epoxy t her noset s there romor which are polyners

nodi fied w he coup d aromat C co un s For t £ Q
I nvention ﬁ § > °°c:r %fg E&z ﬁ%ofa
suibst i tuen ymo &ai otﬁi’,ﬁ erﬁ fid'in
|
o Rl

atorr(s) wh

chal cogen %. F,@Q _¥a| %\aL ’{aghﬁlgethyl.
f or egoi ng ‘Eﬁ&ﬂ ,y;l exy, Wi, K)é | here

0 [err] wher g} Bsborizbeing-ORGhdi: &ng@h&%nat&ﬁ%&ié‘snﬂh%’p
(Or gani ¢ gyl fpropvilaid butd? 67 dfkyibre, préia pn.eayuaﬁ&ub e& G 3ldmpte] Wit SAl1GREY ethek
group i Nyshe wethylayd ohaifd) thethylicSppddl of WtEGErxyl G6uR oR ErPdttey mbib) (O-LOLR) such ab Heetdh
case of a gowesgrally nononeric coupled aromati ¢ conpound, and ot herw se up

t 0 t he nunberPrefératiy; the csupletl essmakici comgoufidadontaid®at ldastOL3| parcert yowedght fronyihd aronmatic moi-
mat eri al . by pesent, @fosr mdfergbly dtdeast2parcent by Wpighg and xpost preferably bt 1éastit moent by welgltr it
exanpl e [ elsejpesipliylprefameththatsit ipdsbtOpercertt by welight of thie wilomatizahotetytis drgsientinthe conplet afamer |
al i phatdoc tHeedmpound aedapere pspetiglly al lkapt 20patsbnt dy weighthy| , et hyl , propyl, butyl,
pentyl, hexy|Preferahiy ¢ compoungiof the bivastienie & aayolediegsin cdntpining atjeastinercent by weight stthe of
Z being - GQOlﬁﬁlﬁP!S&eﬂtﬂhYéf suitably an al kyl, &r ef erabl y havi ng 1 to 4 car bon
atons such adseut M“es@!’?\glthe” it meipiyarp (pipties sych apsubstiufed ysad or Y

net hyl ene ¥afigulg pfthgmoaiptiesafthe I(' ("'M‘f)ﬁ" uch a5 supstituied with 9“1"% edgr °VR'

?gt @él eR§)§e S %@gﬁﬁ%@g&%@: B’ﬁ% sitlon in rexraﬁon m yg@gtywolﬂ?maﬂc moi egg %: formulae

Preferred Y aromatic moieties are those reprasented by formulae (1), (1l1) and (IV), more preferred are those
of formula (IV), especially the ones wherein Z is oxygen-containing molety.

4 Preferably, halogen substituents are at both meta positions to the nitrogen or chalcogen singly bonded to
the aromatic nucleus. Preferably, the meta halogen substituents are selected from the group consisting of
fluoro, chloro and bromo, more preferably, chloro and bromo and most preferably the meta halogen sub-
stituents are each bromo.

More preferably, the Y aromatic molety is represented by the formula :

45
X Q
—CH ogr VIII
50 .
X Q
wherein Q and X are as hereinbefore defined and
55 Q” is hydrogen or the R group, such as 2,3-epoxypropyl or 2-hydroxy-3-halogenpropyl ; preferably hydro-

gen.
-Thus, especially preferred are 4-hydroxy-3,5-dimethyl-2,6-dibromobenzyl or such as 4-(2,3-epoxyp-
ropoxy)-3,5-dimethyl-2,6-dibromobenzyl, or 4-(2-hydroxy-3-halogenpropoxy)-3,5-dimethyl-2,6-dibromoben-
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Pref.erably, the coupled aromatic conpourid contains atleast 0.3 percent

bywei ghtfrom the aronmaticnoi- ety present, nore preferably at |east 2

pelgent by wei ght and nost preferably at |east 7 percent by weight. It is

especially preferred that at least 1 -3%€$ by wei ght of the aromatic

noiety is present in,the coupled aroma- 30 tic conpound and nore

especi al |y agl | east 20 percent by weight. Preferably the conmpound of the

| nvention |s arhad\asmatic melely is hopded shonles toa ring sarben inthe ethpg mestiongd p F?P“cd'F‘g M’i’%”

Mmoi ety repr €3Eba kaipresyclly sugh| aspfonpxemple %‘Wé"'%@b?’?ﬂcy"!‘%ﬁ’c'?’ a%rf‘a' (REETRle. b

moi et i es su@pphihsleas fisgcanthiacene ting ersyciope nsa'rq E""r‘ﬁ‘eﬂ g)aﬁ Qﬁf’gma‘ﬁ ﬁ
d

b

noi et i es Sof é;%g@'%ﬂ?}ﬁ!‘%%&g? &‘: I‘:]F'gﬁnﬁt‘ EEW? H"

t herf d ) eg, o) s, for olymer
oo« R e 'f’:.“%‘ Mi&g e el s
of 't ne apodl . o 2 Q.rsfn.ﬂ g ﬁi R

enylen e d
aromat i Cmm)'qﬁ%r: che % ?Gﬂly @fﬂg tthol eﬁ%‘ftﬁa%sﬁ dd |t‘gopoll';ﬂ'rfert')d therad? JE d poiine o

mor e pref er saﬁe@ewﬁaop%ﬁ,p ! cHldePank & lyer%l%ﬁ rkDbolyfiar BORGSHEHh i poyaiy
0XYgen- cont gings katnddin@ kopolyriels thereof all flyieARlbnds theRWRORB s6OlIGT i t uent's are at
both meta posi prafeiably, it Y 46maib inbiety Rattathed b an SOBARIE rify sygéry whichiBeifcohtain dtdsast one
aromat i C 441U Gloido hybioRf iishuh as| fceximile infdAdnd@ €R), Srolasticidiols ¢X)! diphanaticsd), risptedols
from the grquap, popvimi sheadigXmy, ndvblakrésins (XIV)| miyoyciapehtddiensmiypiranole(Xy), edch pitisl fgliowing
chl oro and hsmaame and nost preferably the nmeta hal ogen sub- stituents are
each brono. More preferably, the Y aromatic noiety is represented by the

fowmul a: 45 [err] ein Q and X are as herei nbefore defined and 55
Q is hyerogen or t R group, such as 2, 3-epoxypropyl or

2- hydr oxy- 3- hal ogengkopyl ; preferably hydr o- Tg P) especially
preferred are 4-h éﬁg dlnethyl 6- di br § Br such qf

4- (2, 3-epoxyp- ro dﬂnethylxi 6- dlbro

4- (2- hydr oxy-3-hal 0 r opoxy) - 3, 5-di net hyl - 2, 6-d(hvwﬂnben- 4 EP 0 260
434 Bl z#A. The Y ar cﬁ&lg moi ety i s bonded (coupl ed) to aring carbon In
the other nentioned aromatic ring which can be heterocyclic such as, for
exanpl e, 2-pyridinol, or carbocyclic such as, for exanple, benzene ring,
napht hal ene-ring, anthracene ring or cycl opentadl ene ring systens, and the
i ke. Thys, the Y aromatic noiety 5 is generally coupled to an aromatic
carbon of all aromatic-containing conpounds for nononers, and to polym ers
such as, for exanple, polystyrenes, or nodified polystyrenes such as, for
exanmpl e, polynmer blends with polystyrene or chl oronethyl ated pol ystyrenes,
copol ynmers cont ai ni ng pol ystyrenes such as, for exanple, ABS resins,
styrene- @ vi nyl benzene copol yners and styrene-acrylonitrile copol ynmers,
pol ycar bonat es and copolym ers thereof such as pol yester carbonates and
pal yet her carbonates and pol yner blends therewith, 10 polyphenylene
sd#¥|des and copol yners thereof and pol yner blends therewith, aromatic
pofyesters and
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copotyners thereof and pol yner bl ends therew th, polyether sul fones and
copol yners thereof and polyner blends therew th, polyphenyl ene oxides and
copolyners thereof and pol ymer blends. therewith and pol yaryl ether ketones
and copol yners thereof and pol yner bkeodeoashssiewi th and so forth.
Preferably, the Y.aromatic noiety is attached to an aronatic rlng system
which itself contains at |east one 15 aromati'c hydroxy noiety such as, for
exanple, in phexpls OHX), aromatgg diols (X), d{phenolics (Xl), trisphenois

(X11), polyvinyl phemols (XII1),{novolac.resins (XlV), pol{fcyclopentadi ene
pol yphenol s ( XV), of the ow ng fornul ae 20 P [err]
36 40 45450 EPO BA'D (Rnbereln in each ofA" Stanges of

the formulae (1X) gh XV, sivel, as appropriate, a dijval ent
organi c group, nore p wgrably a di val ent hydrocarbyl group, fOR"hghnpl e,
such as net hyl ene ([e r] m'adical; A" Is a trivalent or gan groupT Bore
preferably a trival ent hydrocarbyl group, for exanple, such as nethylidyne
50 (-CHjo radical; 55 R' |Is hydrogen or an al kyl or aryl group,
nore preferably the al kyl group, hal ogen orf organo-oxy group; mils
separately at each occurrence an integer fromzero to 4, nore preferably

zero to 2; m | parately at each occurrence an integer fromzero to 2,
nor e preferabl , i CHg~Lai~e- (CHpAGH) G+H - EP 0 260 434 Bl n is
separ at efdy at each occurrénde. an inteder fromone to 10, nore preferably
one to 6; and n' is an_in fro to 100, nore preferably to 50 and
most preferably is 25 Hj heH§ - ic miety is attached to the
arowdtic ring system of th propri ysubstituted aromatic rings of

conpoundg, di scl osed in US-A-4RB33,181, (R¢}yyed March 10, 1987, and
derivatives thereof in which the 5 aromatic groups contain sul fur or
nitrogen atons. Exanple of such, is 1, 4- bIS(4 hydr oxybenzoyl ) benzene.
Epoxi dati on can follow if desi r ed.

25 XIiv
(R -@{ x—@—(n")
30 - n

Xv OH

(R“)m|

n (R")m'

45  wherein in each of the substances of the formulae (IX through XV, inclusive), as appropriate,
A’ is a divalent organic group, more preferably a divatent hydrocarbyl group, for example, such as

methylene (-CH,-) radical ;
A" is a trivalent organic group, more preferably a frivalent hydrocarby!l group, for example, such as
methylidyne
50
1
(-CH-) radical;
55 R" is hydrogen or an alkyi or aryl group, more preferably the alky! group, halogen or organc-oxy group;

m Is separately at each occurrence an integer from zero to 4, more preferably zeroto 2 ;
m' is separately at each occutrence an integer from zero to 2, more preferably one ;
m"iszeroorone;



Thetso-cal | ed al kyl ated products. thus can be illustrated by the follow ng
exenplary formulae [err] 20 especially such as, for exanple, (XVIl) [err]
q 35, wherein Q R, X, Z m and n Eﬁe as_her ei nbef or e defined; Ar is an
aromatic ring; [err] is a polyneric B2%43881t 0 which the Ar i s bonded:; q
Is an integer fromone to a nunber limted by the I ength of any pol yner

chai n as repr esda®ris segaraialy @t epch occurrence ayy'integer feor dne tocdGamdre prafierablie onego 8 ; and
especial ly one tndssn '“PE?SF’E@@FRPH@P MRre prefanablyte §0vand mostprefereblyds 28 | es bonded to
each ot her ar offs® g‘ “I’\*é??"&'a?ﬁ“ﬁ@ﬂ:ﬁyﬁtﬁt‘Pf@W apprapriaiely sistifyted arpmatic
means a " het9ptef H?S‘l“’@t"lf" ‘§‘ﬂ‘f§§ 'f‘ EPetP48+18 1o issued Mareh 13987, and deriyatives theseof la whishihe -
the heter®o’ "ﬁ?‘ °'t'?'f5?°'\ oms, Exam ﬁ“‘g‘elsééf PydEprybERagyibenzane

and chl oro ge%ar%'#%}%%&%w@ Py RGubST sl GRS Bnb LY | or ouP

can be hydroxy group, and the resulting para- (hn)nethyl group woul d thus be
pa- ra-hydroxynmethyl. Qheyp of such suitabl hetero noieties are those such
as, for exanple, nethoxy, Ethoxy apd ac.toxj. In general, the hetero noiety
as g8 hydrogen- adduct (H(hm) with
a noi ety such as the hydropen noie t he lother aromatic ring in the
preparation of the net Q XGeng- @ aylli c- coupl ed af¥¥&ti c conmpound.
The par a+f hm) net hyl - net a=hpl ogen- p‘.nMVic iqd a suitable source of 50 the Y
aromatic noiety. The para-{hm net pt a- hgl ogenat edphenyl i c conpound al so
contains at | east one noie such™as a %al ogengnoi ety in a position neta to
ni trogen or chal cogen singly-bonded onto an” aromatic nucl eus such as a

si Y~menber ed aromati c ring. Preferably, said nitrogen orchal cogen, and
pref er abPy @enagiely suphasgforgxpmple. a noi ety such as a, for exanple, an anino,
mercapt o or hydroxy noiety and nore preferably the hydroxy noiety, 55

al t hough, for exanple, said oxygen can be part of an organo-oxy (K¥R&ly,
especially such as, al koxy, for exanple, nethoxy or inertly-substituted
vari ant thereoff; mhereln ineryly refers to a spgbstituted noi et y=whi ch does
not geneﬂ%lly |nte ere-with uhq gy ocess. for oreparkng t he

nmet a- hal ogenat ¢d- ph nyl i c- coupl g '-natlc conpound. S I.r?y aid
cogen can be p 5 Di ety SU’ secondary am no

nitrogen or ot er <N

or, 7 EP 0 26 ,. OfA3EX ) hi o] ( Pref efr abl y,

hal ogenagged nnie‘:“’ t he pagra-(h uq‘,dﬂ taf%&|0031. gd phenylic
S . ; St 00

conpound are atf b oY
Preferably, thé-neta-ha'dgen-iy ¢rlBm'are selec- teg fromthe group
consi sting of fluoro, chloro and brono, nore preferably, chloro afid brono,
and nost pref- 5 erably, the neta--hal ogen noieties are each brono.
35 wherein '
Q, R”, X, Z, m’ and n are as hereinbefore defined ;
Ar is an aromatic ring ;
— @® is a polymeric substance to which the Ar is bonded ;
q is an integer from one to a number limited by the length of any polymer chain as represented ; and
40 g’ is aninteger from one to 4, especially one to 3, representing the number of Y aromatic moleties bonded
to each other aromatic ring. ,
The parenthetical recitation "hm" hereinafter means a "hetero moiety" substituted onto the paramethyl
group. For example, the hetero moiety can be HALO, that is, a halogen selected from bromo (Br) and chloro
(Cl), preferably bromo, and the resulting para-{hm)methyl group would thus be para-HALOmethyl (4-HALOme-
45  thyl). Or, the hetero moisty can be hydroxy group, and the resulting para-(hm)methy! group would thus be pa-
ra-hydroxymethyl. Other of such sultable hetero moieties are those such as, for example, methoxy, ethoxy and
acstoxy. In general, the hetero moiety is one which can form a by-product such as a hydrogen-adduct, (H(hm))
with a moiety such as the hydrogen moisty of the other aromatic ring in the preparation of the meta-halogena-
ted-phenylic-coupled aromatic compound. The parg-(hm)methyl-meta-halogen-phenylic is a suitable source of
50 the Y aromatic moiety.
The para-(hm)methyl-meta-halogenatedphenylic compound aiso contains at least one moiety such as a
halogen moiety in a position meta to nitrogen or chalcogen singly-bonded onto an aromatic nucleus such as a
six-membered aromatic ring. Preferably, said nitrogen or chalcogen, and preferably oxygen, is a part of a moiety
such as a, for example, an amino, mercapto or hydroxy moiety and more preferably the hydroxy molety,
55  although, for example, said oxygen can be part of an organo-oxy moiety, especially such as, alkoxy, for
example, methoxy or inertly-substituted variant thereof, wherein inertly refers to a substituted molety which
does not generally interfere with the process for preparing the meta-halogenated-phenylic-coupled aromatic
compound. Similarly, sald nitrogen or other chalcagen can be part of a molety such as secondary amino or,
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Mor®e preterably, the para- (hn) met hyI rreta haI ogenat edphenylic conpound Is a
para- (hm net hyl - di net a- hal ogenatedphenol | ¢ conpound such as represented by
the\forrmula [err] wherein Q and X and Z are as herei nbefore defined, (hm
is the hetero noiety, preferably hyereep43sise HALO or net hoxy, nost

preferably hydroxy or brorm 20 The nost preferred of the .
par a- ( hm Nk Béh ,@g}gnat edphenoli ¢ conpounds | nclude, for exanple,
4- br ononet hy|Pr§or5lil 'hbl m -halogenated phenylic compound are at

4Py oy T ool B a'e%ﬁtﬁ"w o
ta Io BrAb: refe th m ta-hal th sel
par a- (hm ned i thagioap Bes £iuBRAdARRYAnH rom), y . enmlen&?iﬁét;?go
procedusesembly.lﬂlermtqgtiamgecdmlaiedhﬁ@bdh%oor referenced here| n. For exanple

ortho al kyl atMorspreséraliy) @i phre-(ingmuteyi-metsmarsgenatadshBfilicoopounlls a Birk () MbtigLbidkiadn

of 1- napht haikigeuatedpianlizivymipound suclagivbitedentad byt thefospianol | nes (commer ci al

materials available 25 from Al drich Chem cal Conpany) affords a 2-al kyl

phenol or appropriately correspondi ng al kyl qul noline ; 2-

met hyl -1- napht hol is readily avaiX abl e.,@Broni natl on of these phenols or

al kyl ated qul nolines in superaci dsy+ 'ng the gener al procedure of Jacquesy

et al., J. C Soc. Chem /!5- aff?,[ he met a- brm - nat ed

phenol s or qui noli nes. Fut 2 f U\ onal i atlon o] these phenol s or

qgul nolipnes to prepare hydroxynet h —ef chl or onet hyl derivatives uses well

est abl i®hed procedures. so

par a- HALOnet hyI di met a- hal ogenat ed d| ortho .substituted phenols (that is,

4- HALOmet ubst | s ar eferabl y

prepar ed hw' SU)F'SM Z]aQLZEF‘»é\: Eﬁ 7%&’ qf"@%&@@ b'!%"f“"yﬂﬁe”‘“'o

B?;garégr g;zzﬁé A 6~dl I@ﬁdigeta-qélédﬁpaﬁdphe'%lﬁ: congpo%gé)slirtsclugé for Exg%gle.be
fomo- methylphenol and 4-hydro: ath -3,5-dibro

par a- HALQmet yd aﬁH(ﬂﬁ ylpadﬁ:éﬂ{rlfc : U nylglétp r&g‘zs P g

in acet onea ﬁh&buraais&méea &eef&eﬁbad Rdrélh. FBF & on g ff

Ann., 302, Thé@rtftbalkylbBShor 1-asphthg! dr BAERYdRT - Egﬁu aﬁme ui?uBlin6§< Siclal rla allab

di br onmms 2. fomcldreh IChiérfitet Corhpany)tafforis paikyl |gsﬁa.e§p% dirgy iy hl.E,ﬁ,e

Auwers & FmetlA(H-iFamm s rBeily gvaliBle. Biﬁﬁﬁhﬂﬂﬂof(hménols%m&ﬂ&ﬂ iR in®lp

phenol i ¢ cthagroemidrocedune ¢ daqquesp atrabdl. D)Soc.SEHemI Cominil g , DIOL1h Q1obo)NeIeRE B8 ﬁleﬁ-btdﬁl-o
corr espond? Phaspla oixuinplinas Futhedenclionalizatiop f these pledolp oremiacines to frepard liydidkythethyl

super aci d %shlefamatvhder M@S@P&M@Wsmua’mwmaud at al., US-A-4, 447,660
(1984) 30 COI’ ré‘§ il ﬁmemiommmmo(subsummmgqls (it i, G-LIAE@metind-8 &-dihd-0
no- oxy noi'ee “'!9?““19 E" eervtyfembtyetegaryd kyshe p Pféﬁaﬁr-ﬁWWﬁbmuddaugusM 1987.
par a- hydr o HPB;S‘H'@QREF? éﬁhvbs an dheul he prepirdd by sewcting the
et her synt "‘ ) ' ﬂ?FeS‘“r‘;E Pb?“°k Weterdn azetone sich as-hydhefden-
Ann. t f ""‘t'% I6-83,(1896 or by reagtiop pych gm for axampie: 3.6-
corrpound t IPhepol W, P'P(ﬁ?by %"emwweﬁaf'%&bmﬁ?ﬂ%T@%ﬁﬂuﬁﬁ i s
o actedvm nylic-coupl e tic com 45
pg)u}nd SUChhoRSsp my, Eimﬁ\rwﬁg g""%s %}%ﬁ% e 3558‘{'? ng ?% % oy he
of

Y ar OBt | GioAnétiod ol i, GO 435! 66 t %%

such ase ofnotohﬁnéiaewhﬁ@n&efra%. E&f d’froﬁt ‘peiral rﬁ;gﬁ. "E-. ?fé ou‘%ﬁe:g:-
cresol f orparddibe BetstRrd VWiiathst Sther héle Py iR deRd) u érs & PUkltefdtrir, Ann.,
aromatic caochemadsgaj.r e prepared by cont act I ng the para-

(hm) met hy ™~ nitieaethst| apgnatia toas [pb virubliyCang CuigHRdE Gompdula t@nisH BRI GarefRjriethyl-mota-
conpound. h@ogahatedphanylicapbinddecontabted bith t pRp&E the ndtatdiolpheriit-colilél rathak bohe
reacti éh. pPind suchradiviobid egntald the bibereatiinedigromatio rifgss WIIEH S ¥ bivmBtR rdRSE coupled.
gener al | y Peeferted iarecthe bydraxy larommiiv cainkqundst suonascafiuhe frmiulag §X) thagheX ey Bpacially alkyl
condi t i onphensls apdcredefgmmalgelyde advblacsencount ered in Friedel -Crafts

al kyl ati ons. T'Pr@?%h%l?ﬂepamdﬂlemlkﬂ"dw gromatsacaimipound$ srecgreparesiChyothtacting @ecpurd-c d
t enper at ulEE)metymetadialop heowiecampaund wihrthe athes erpmatis dorpgtindaContligions eretioss e
from[& r]““'?%“{‘@ﬂ‘ ‘Fhﬁ"?‘t?ﬂ" eé’EE‘E'hce of a suitable

e condlt ns of the coupling can appropriately be those generally encountered in known alkylation cou-
plings. For example, conditions can be those generally encountered in Friedel-Crafts alkylations.
Preferably the alkylation reaction is carried out at elevated temperatures.
:Vlore preferably the reaction is carried out at temperatures from 20°C to 150°C in the pressnce of a suitable
85 catalyst.
The Friedsl-Crafts alkylation is suitably carried out at elevated temperatures. Typically, Friedel-Crafts alky-
lation is carried out at temperatures from 20°C to 220°C or higher depending whether or nota catalyst Is present.
Friedel-Crafts alkylatlon conditions can include employment of a Lewis acid or Bronsted acid catalyst such



55 vcatakyst. The Friedel-Crafts alkylation I's suitably carried out at

el evated tenperatures. Typically, Friedel-Crafts alky- latien Is carried
out\?t tenmperatures from[err] to [e hi gher dependi ng whet her or nota
catalyst |Is present Friedel-Crafts aFﬁbF "isﬁh conditions can I nclude

enpl oyment of a Lewis acid or Bronsted acid catal yst such EP 0 260 434
Bl as, for esdoysxenple ayninum tribtomide,aiminge trichlotidei onferricchlorigal apa pgtic asid, gndnert;ogganic
chl oride, ordiuentsushias a halspllanecier example, dishigromiethang; femeeratuses fram 20°ColoHE0°G RIgaHE
for exanpl e,smbleBtAressyspRAT dmes from HyBipules Je 44 hqurssleperding prthe é?'}d]'”’tsy’ﬁ\' %‘é‘f“?‘? bva"
anmbi ent preémae%nﬁme@wwgbw ?Ffefbe'ﬁf“ﬁL&" g%gi hourFé de en o

conditiofs, fo mﬂ”’rﬁ"ﬁ T%u dimet

cB

£51

F?{'ed as ra-( m me

i
Lhe Level ol %tgf;ﬁ by '§"" @.
: m al
gaﬁg ?hgﬁé ey ihe ré%;gg .?ms y. mﬂm ol )éggf atsv\gr%arch
ct.
is thus typica %ragfy éi&k&teﬁl? rtﬁ@ﬁﬁ@-{% MhﬁﬁLﬁﬂﬂ:JeEMp lcucompounds,

par a- HALOret daydeiafil the i mmmﬁet@ndmée,meaméﬁ&uc eémpbms.laa h&gaieraw JirS the addition
al kyl ati on, dresdlystsy Rt &amble, [anisiHel ofBrofdRa aciPodt@ystsHitHR Bikye iR BRIS be bakilyas self-
for exanpl e, catilytidbrextdiyzed byaiditelfhoiifs dHlimparfiies riomtanpresefitiritheedcadn nibdard orb the heattsn O
nmoi ety, nret he¥g.or acetoxy, .respectively, are also typically produced as a
usef ul by- pr odmore.prefered mb-hgnreaar@eemuuemnse such @x frou 2¢°6| ty 100°¢ with the employment of
par a- ( hm netddsitionakBransted brd.geis adidwlystTemperaigesfironstie to 227G @wigandrally praterred when the
par a- ( hm netdiylatiopiismatriad but Withputaddeddetalyst Jlypically. dampeaives such@s firen 8Q5E tr:\581Q age more
requi re t he reeferediwihpubsddedieatalyptin the chasrof aliodatipn ef the lawsr groleeuiay welghtgthsyareraiics, & ¢
catal yst 90 Texemple. Ryridiapls.phensliop andnexolass, aaw?iaaﬂywee highez femperatyres prp preferrgd when thus
catal yzed byalkyiatingithe Wﬂ?ﬁ@“‘@ff“ﬁ%ﬁﬂ%ﬁ"ﬂ%&atﬁ‘fﬂ% examp) r@yéme"? t he éﬁ?‘m i on

t tﬁ'é'"?'&fﬂla"f‘ -aweffeb'w 2t 'f’"’fe eot-
el de. hodwet wﬁ‘ j o PTWWW%%WBF v

Bronsted or €
riff Eilr egaromac \pounds, e Xy-COMN-
e oo ﬁ’%ﬁé T} ﬁ% AL ehe H éowm%@j%ﬂ?" e
pYepare h $|

canb
preferred w r&f‘@on&ﬁﬁtﬁoﬁ e e ANl
nol ecul ar uch as! erex S e PdoReon, RISLA-SL 020166 (1968). PREMraLhG the
and novolgac Se:ne%du xh’wiﬁn\éﬁ ok ik 3 ok SlabhbiB SpikiGtolyal dp BItREMONeR. The

thus al kyl atdniib- L.hﬁnéaeagfa%mm Frasth-diogdRitéiitihedyid-60Réd dronialit Bémpalisis rdatt similarly to
exanpl e, pol siyrioRP@nitaini) ohed Seherslly bidpdting arfiing lobihértaplo-pntining epoky el er abl vy,
the inert dil uehéntheoxtdie eiflbyeb todary ditiieatirification Baudhiastye exiaivhydring pdcivd haohydnie
by- product sdigeno-8y ridisty isipiafeyably\obiained whdrein hefagen endctyyirbxy, mdisdieware on adjakni daneinally
net hyl i s®buengéd-catbedseneh agiirigikgmple.in & B-cbloro-&dpiroeronyy melietyl Resferably, the vicinal halohydrin
Et heri f i cat i aganobxymsiety-donthivigemeta-balogehatedsihenylicesupledatomatioeamppund isenexiizadits obtaip
exanpl e, the m¢tebhaingenajerphenyliconyenoxysoupled (a[qmtlc ¢ompound such as containing a terminally ended
nexa- hal ogerappxydrqupdengisrenle; 388PaxPrepeat i ¢ conmpounds), f or exarrpl e
4- hydr oxy- 3, 5- Tef epexidalion can be @H"EF’ GVFME 'F“z'ﬁﬂ)?gé{' S‘E’B ﬁi? @ég‘

benzenes “and? Hipharigyeact yf‘ﬁ’f‘
gg angay Kg: §.¥h £

hydroxide in
5) or.by the

desired, to

oxi rane t her ﬂ'/l‘ s t hat

of Jackson, r '93%' jiﬂﬁ X%j:gg :ujﬁe m i‘-ﬁ;g&: fﬂ?&&l 'rr%aeﬁa

carried gyt A%td-% IOQBT, @ gé,’ by-rifloyfnéit (ﬁ?!ng%érﬁ m:‘aﬁé?ftb)édi W&?ﬂe{
Rju

epl bromohydr, bﬁ G ctrirfg 3G¥ntdohiaiSone or more of compounds such as pri
ot - hal O et SR TS SR S tor ol o
hydr oxy-co nt&lf&hw Quifdhdifides GRd SlyRidriy pHRhEI) At geferredisPéties Glko MNiding [blsP4-EmiAdpherY Y
€POoXY I €Si NSfone, aminopheny! sulfonamide, dicyandiamide, phenylenediamide and phthalic anhydride. The phenol formal-
50 dehyde novolacs, including meta-halogenated-phenolic-coupled aromatic novolacs, are preferred curing
agents in formulations such as for electronic encapsulation. These novolacs herein preferably contain from 1
to 20 percent by weight bromine, more preferably from 5 to 15 percent by weight bromine, especially as from
meta-bromo moieties, or at least half that from the lighter molecular weight halogens. The curing agent, thus
more preferably contains a phenol formaldehyde novolac or a hydroxy-containing compounds such as, for
85 example, 4-hydroxymethyl-3,5-dibromo-2,6-dimethylphenol and/or meta-halogenated-phenylic-coupled
aromatic novolacs. Alternatively, the meta-halogenated-phenoxy-coupled aromatic compound can be used
the curing agent to cure a thermosettable epoxy such as a cresol epoxy novolac to afford a cured epoxy ther-
moset composition containing the Y organic molety.



Whenst he aexirane enployed to carry out the-etherification is such as the
epi hal ohydri:ns, a vicinal hal ohydrin organo-oxy noiety is preferably

obt ained, wherein hal ogen and hydroxy. nDieties are on adjacent termnally
35 ended carbons such as, for exaang ggs- chl or o- 2- hydr oxypr opoxy
noi ety. Preferably, the vicinal halo arln organo- oxy noi ety-containing

net a- hal ogenat ed- phenyl i c- coupl ed aronatlc conpound is epOX|d|z§d to obtain
a net a- hal ogenﬁ’@@&b'gqﬁ‘é ﬁ?ﬂ‘ﬂ%%@? f)'ax@yﬁ%éﬁw@eepamm?set%ﬂﬂmwﬁ perrentby weight
0
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di luent an el drofi-SHaRNic &'ﬁl@ﬁ\at&% pddRd &r&%%‘%& se ﬁfre@électromc encapsulation
et her - al PN QermuidtdRs bR ndBe ERKSYing @r@ﬁﬁﬁ@&é&b%m Renstidebupfed erohnafic BMASTRES
aromati c conpounds can be cured into-neta-hal oge- 45
nat ed- phenyl i c- coupl ed aromatic epoxy thernoseps by enpl oymentof a curing
curing agent contains one or nore of cooCWpCHIs—suCHe as prinmary aliphatic
and aromati c am nes, guani di nes, unqyan'des aE%olycarb l'ic acids and

fon gm%olypmm ¢ phenol s,
withpreferred species also |ncluding 1 TORY \?
am nophenyl sulfonanlde HgCcyandi 8rmi d qmm - '
nmet a- hal ogen tic nogpl acs, agwy preferred curing
agents In foﬂ#ﬁldf‘ %m%ectronlc encapsmagﬁ(NI These novol acs
prefer abLey from5 to 15 ggccent byBmei ght brom ne, especially é’é"‘r’r om
net a- broo noieties, or at least half that fromthe |ighter nol ecul ar
f or mal dehyde novol ac or a hydroxy-contai ni ng conmpounds such as, for 55
exanpl e, 4-hydroxynet hyl -3, 5-di br ono- 2, 6- dlnethylghenol and/ or
nmet a- hal ogenat ed- phenoxy- coupl ed aromatic ¢ be used as the
curing agent to cure a thernosettabl e epox @ﬁ?h Zresol epoxy novol ac
noiety. 9 EP 0 260 434 Bl Preferably onpound of the invention is a
cured epexy thernopset cont ig ng atlgast pechei;nt by wehght of the Y

1- nmet hoxy- 2- hydr oxypr opane. The et a- halogenated phenyllcoxyepoxy coupl ed
agent, for ‘exanple, a hydroxy- containing oggénf& conmpound. Preferably, the
anhydri des thereof, am des, sulfones;
hydri d& The f I deh I I d Helic

anhydr i a(/p ol orna ehyg& novol acs cl udi ng

herein preferably contaln f Nto 20 percent by wei ght brom ng, .nore

wei ght hal ogens. The curing agent, thus nore preferably contains a phenol
~ et a- hal ggenat ed- phenyl i c- coupl ed aronatlc novgﬂa Sb Alternatively, the

to afford a cured epoxy ther- noset os{ti oft 30nta|n|ng the Y organic
nnhgéy. I n generaly, the nme al ogenat e i c-Coypl e arona

co unds typi I 0ssess u Iy g Iyt|

stability. Thyg fgﬁ%ggnﬂm4+- GHihal nat¥ef %ﬁg red CHZ
o e -

aromatic corn- pound cure xy t her nDSets can erally enpl oyed

as part # an electronic enc psula n material whgeh pref%ﬁ:ﬁbly has

fl ame-ret ar dant capamllt)ﬂiﬁmivery POM/hydronzabIe hal i de content upon
heat or mpisture expos- ure. For exanple, when used in el ectrorfi¥&X}
encapsul ation formul ati ons, these materials -can provide a substanti al

I ncreasen el ectronic deV|ce reliability. Preferably, the electronic
encapsul ation material Is prepared with the meta-brono-phenyl | o-coupl ed
aromati ¢ conpound cured epoxy systens. Preferred el ectronic encapsul ation

HoCH— CHZ
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10 €ornubkations Include those enploying the follow ng '

met a- br ono- phenyl i c-coupl ed aromatic conpounds: [err] 45 10 BP 0 260 434
Bt [err] 35 wherein n is separately gog&ca‘ggcurrence an I nteger from one
to 10, nore preferably one to 6; n" IS generally fromzero to 100,
preferably from2 to 10; and n"" |Is the same as n" but preferably is |ess,
nore preferably fromong to 5. O thesg conpounds of the fornul ae, the
conmpounds of the for aeN{ XXI throu XI11) are nore prefer- red, and
even nore preferpefdle-theago s of. & fornmulae (XXI1 and XXII11). 40
Preferably, the ampunts of the Foxy- (or ot per suchcmgtive hydrogen)
cont ai ni ng conpojnds B3. g.., novy CH3t ' ‘as curjagsagesj s” are
enpl oyed with e~\gpoxy conpo s\Qi net r alio. The
stoi chionetric o s the %S%H'/’e eal

hydr ogen- cont alsirg ndieties in m pound ¢&. one nol ar equival ent
of- -OH orySH or one-half equivalent of [err] weth one©®sl ar equi val ent of

t he epoxy noieties, generally as a glycidyl ether noiety, in the other
conpound. Preferably herein, final bromne 4s content of the encapgyhsfion
formulation I's fromO0.5 to 3 percent.-by weight, nore preferably from1l to 2
percent by weight. The foll ow ng exanples further illustrate the invention.
Parts and#percentages are by wei ght unless qther- w se noted. so Exanples
1-14 Al kyl ations with,4-bromomet hyl -3, 5-di i onp- 2, 6- di met hyl phenol
(tribrononesitol): arrpl\ | - Monoal yl at1-on_ofeag, 6- Di net hyl phenol 55 A
372.9 g (1.0-nol e)cﬁ)orﬂ"oﬁﬂbf 4- br ononet$yl - 3, 5- di br omo- 2, 6- di met hyl phenol
(tr\iubrononesi tol)/and 122.2 g (1.0 nol €) of 2, 6-di et hyl phenol were
dissolved® n 3.0cdj ters of nethylene € oride at 20C and 0.15 g ef® ferric
chloride was added. The solution was dently heated to 40C over g_g_r_\ od of
EP 0 260 434 Bl to heating for a few ffthutes,CBg

one hour. Subseqyent -
preci pitate begu gas waS evgljved gyring thegheating peri pd.
At the nmogent th - eached {[ert]] the shurry was 82| uxed fof 0.5
hour, cooled to Re i80l - hbhe ¢dlid was/FHFRNeredf and dried.| This
af forded 372. ¢ 3 i ' MBS @o &s 99 + percent
purity dibro ( , gtler m"ned\ By“gAs chr omat ogr aphy
(90 percent yield) i ch % i ng nucft ear netic resonapce
spect rum g acet ohe d¢g 2-20 (s, 6K), 2. 80 (s, 6H83 4.30 (s, Zﬁf;
6.60 (s, 2H). This is consistent with the structure n
(XRIZI}

35  wherein nis separately at each occurrence an integer from one to 10, more preferably one ta 8 ; n is generally
from zero to 100, preferably from 2 to 10 ; and n"” is the same as n™ but preferably is less, more preferably
from one to 5. '

./ Of these compounds of the formulae, the compounds of the formulae (XXI through XXIIf) are more prefer-
red, and even more preferred are the compounds of the formulae OCOKH and XXAI).

40 Preferably, the amounts of the hydroxy-(or other such active hydrogen) containing compounds (e.g.,
novolag ; thiol ; amino) as "curing agents" are employed with the epoxy compound in a ratio of the stoichiometric
ratio. The stoichiometric ratio is one molar equivalent of such active hydrogen-containing moisties in the com-
pound (e.g., one molar equivalent of -OH or-SH or one-half equivalent of -NH,) with one molar equivalent of
the epoxy moieties, generally as a glycidyl ether molety, in the other compound. Preferably herein, final bromine

45  contentof the encapsulation formulation is from 0.5 to 3 percent by weight, more preferably from 1 to 2 percent
by weight. .

The following exampiles further illustrate the invention. Parts and percentages are by welght uniess other-
wise noted. .

50 Examples 1-14
Alkylations with 4-bromomethyl-3,5-dibromo-2,6-dimethyl phenol (tribromomesitol) :

Example 1 - Monoalkylation of 2,6-Dimethylphenol
55 _
A 3729 g (1.0-mole) portion of 4-bromomethyi-3,5-dibromo-2,6-dimethyiphenol (tribromomesito!) and
122.2 g (1.0 mole) of 2,8-dimethyiphencl were dissolved in 3.0 liters of methylene chioride at 20°C and 0.15 g
of ferric chloride was added. The solution was gently heated to 40°C over a period of one hour. Subsequent

"



of the preoduct. Recrystallization from2.°0'l.iters of toluene afforded 335.0
g of solid of 99.9 + percent purity as determ ned by gas chromatography. '
Thi's Latter solid nelts at [err] and is represented by the follow ng
formula 10 [err] Exanple 2 - Mnoal kgA e2eodss ®f ort ho- Cresol 20 A
175.0-g (0.47-nole) portion of tribrormrresitol and 150 g (1.39 noles) of

Ortho-creso iéo mlr@% rtg:heélpfételb'e Bl m‘;ﬁg&gﬁ L&k&@&}ﬁh@m%m&p&:@a Wl
and 0.20 &d 4o°¢; s‘mﬁxé’a 89 houl, X80l ib PE-COdhd B Shsol-
heated to [ﬁm liPWeR filteednll iifed, TREs amdbw of EAAde, Wtk bIRH Whi wHB efblyREcHs 0D+ batbeRt
appear ed. Thaiyd iwnsohmmaa@ H 4 dkﬁﬁmdedbpgmmah%@am@oey:e&w;«.ua;mﬁ hddiie
gas, ands WalidWighudiése magretid rebnancB epsctruntzool I ng to [err] and filtering of the
| nsol ubl e s@kéteheal)f duttal 2020183 8HV2.90 6./6HO) £.8C @12H),)6.60l(s] RHP This is consistent with the structure
di br onot r i nesttie/predottSRdeasalization frocheal litdrs efdbhinyie bffored A3EINY of edlid oMIBLIO el )pudty ad O
+ percent pustérininedlayrgas ctirdayskogtaphy. Thds latter solid mdlisat 2401C-21 11Czmd tsinpreseritédbyihedplibwving
nucl ear magfestulc r esonance spectrum (acetone [err]), delta: 2.20 (s, 3H),
2.40 (s,06H), 4.30 (s, 2H), 6.60 (s, 2H), 6.80 (s, 1H), and nelts at [err]
[err] The insoluble solid is reptesented byBiéhe fe&Byowi ng formula [err]
Exanpl e 3- Monoal kyl ati on of Pheno 0 nol e) portion of
tribronmonesitol and 282.0 g (308 ) . weit e di ssolved in 2.5 40
liters of carbon tetrachloride at Der¥] an% 03¢ (0.0018 nole) of ferric
chl ori de®was added. The sol uti €83Was heat edBtro [erQds over a period of one
hour.. A solid precipitated during this period. The slurry was heated to

refl ux tenpgrat e | el sol vent was renpved. Cooling to [err]
af f\arded ZOS@E%—ONOQ&%'%“W% H"{"%F?{C’)'w solid which, when analyzed by Iiqui d

chr omat qgr aphy 47 75 pgama;flgﬁfm&ga %&09%5&&&5 ohﬁ mm&sﬁa

percent pheqngliers %ol@g ciﬁBﬁ&EGan ddla&‘?ﬂ?

and 4 45  pgidiebibd @ '4 d%(anaatp%ﬁod%‘?&-R%ur :h'lh E"quHEn‘e Ibiﬁ ta#:f%reﬁ The Semidd €ated
solid from g.76ed th bépletd thé &Voluich PN gb & bhd\edalneil tHdR for'd)s no@! Cddling' 18260 andhitering QKT
af f or ded 18ffie thsQlutid schd BifdadbdCIi30.0/gi (P perdaRt yid) REldildmétAhétNbisphbnol B Adentified by fiquid
par a- al kgl atieéndidgriphy as 99 i perbént pudlty pars-alkiisted MadtbrRITHGolld hasihb RRSWINgGMIOGédr fagnetic
resonance sSpediaidsipecfraiet one [err]), delta: 2 (s, 6H), 4.30 (s, 2H),

' 6.6-7.2 (m 4Kdcetosydy), dedat 2.2Gs, THy 204D (ST i), 4.301 (8,2H), 880 (si2H)$6.80¢g H); amdtnaetts &yioTebe
fol |l owi ng f ta9rGiThe B&bIuBle solid is repréddatefl by the follddving forlila 0 260 434 Bl Exanple 4 -
D al kyl ation of ortho-Cresol A 313.0-g (0.84-nole) portion of
~tribron®enesitol and 43.2 g (040 nole) of @rcresc&, were dissolved in 3.5

liters of methylene chloride at 3 and 0. - d18 nole) of ferric
chloride was added. The sol uti cyh
one hour, and the slurry which wa al'néd

% grr] over a period of
fluxed for one nore hour.
Renoving 1.0 liter of solvent and cooling tgs

whi eh arfil yzed by |iquid

5C aégzorded 255.0 g of solid,
\/ Example 3 - Monoalkylation of Phenol

A 372.9-g {1.0-mole) portion of tribromomesitol and 282.0 g (3.0 moles) of phenol were dissolved in 2.5
40 liters of carbon tetrachloride at 20°C, and 0.3 g (0.0018 mole) of ferric chloride was added. The solution was
heated to 45°C over a period of one hour. A solid precipitated during this period. The slurry was heated to reflux
temperature, and 1.0 liter of solvent was removed. Cooling to 25°C afforded 208.2 g of a slightly yellow solid
which, when analyzed by liquid chromatography, has the following composition :
2 percent tribromomesitol, 4 percent phenol, 90 percent monoalkylated pheno! as a mixture of isomers, and 4
45  percent dialkylated phenol. Further purification of the crude solid from 1.0 liter of hot carbon tetrachloride, by
refluxing for 0.5 hour afforded 180.0 g of a product which contained 92 percent of the para-atkylated phenol,
The solid has the following H nuclear magnetic resanance spectrum : (acetone dg), delta : 2.40 (s, 6H), 4.30
(s, 2H), 8.6-7.2 (m, 4H), and melts at 168°C-175°C. The latter solid is represented by the following formula

50 Brl _ CH3
O
85 Br- 583
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chr omat ogr aphy as 98 percent dial kyl ated product, with 1 percent

nonoal kyl ated and 1 percent trial kylated o- cresol. The solid has the

f ol'hgwi ng H nucl ear magnetic resonance sgectrum (acetone [err]), delta:
2.20 (s, 3H), 2.30 (s, 6H), 2.40 (s, EBAPS4488 (s 2H), 4.40 (s, 2H), 5.80
(s, 1H), 6.80 (s, 10 1H), and nelts at [err] The solid was as represented
by the foll cﬁmmge#ebnlwah{nmo—mmrpl e 5 - Dral kyl ation of

2,4, 6-Trinethyl phenol 25 A 392.0-g (1.03-nole) portion of

tri brono- mesi t6|31%%d(°@8-@'?$®" SUrirespamesiil and 48.23.(0.49 mele)ief¢-prarchware digsolvedip 3.5
sol ved i 25 Br;llt:; Jt"@%‘eﬂﬁ“"@a °Pe%'!d:9€,3rﬂ (Bropﬂé“%&) °fZE!U° °'1!ﬂﬁ'8° ‘IES(P @‘WB“QMSE)
of ferricdc

L o i °'%§ *%"‘ %ﬁ%*’&*”;g%*’%@%;gl’g ?gw oamzn‘?%‘“‘m&é*@
yield) of 967 'sg“d é[‘

nmonoal kyI,-@t ;g;ﬂh gb(?l f&sr&
resonance spe&tr acetone err 0 (s, 6H),

2.30 (5, 12H), 4. 40 (s, 4H). The solrd was_purrfred by slurrying in hot
met hyl ene chloride, cooling to [err]. and €HRtering to afford 99 percent
purity dialkylated mesitol, which nmey a err] The latter solid is
representgd by the foll oggﬁg forng{,.a »‘ s Exepmpl e 6 CHp) al kyl ati on of
Tet r amet hyl bi phenol A 7. 7 br ono- nesi tol and
2.40 g (0.010 nole) ofa_g:;r : ' ﬁrnloom of
carbon tetrachl oride 0. 0} 206 m)l e) Pori de was
added. The mixture 50 was he to reflux and heId erne for 5.0 hours.
Cooling @ the slurry andCHiltrat Bon -of the | nsol BBl e solGRy af forded 6.04 ¢
of product. Analysis by liquid chromatography |ndicated 84 percent

di al kyl at ed roduct and 16 er cent nonoal kyl ated material. The solid nelts

at [err] an hB'aM?t\"'b 24P 1P magneti ¢ resonance spectrum

(acet one gr] Oort‘os o-mesIH)a % H}O 50mo?e ofgzi’ 4109\96!‘4&5-
fo' ! 03“ ﬁg ]Sﬁv{%% ue% d{'ga?}e If %5 gm % adde oving

Di cyci opent ﬁa@s Gfs(aﬁb Id Eaébé?&n rltybyllquld
trlbrormmBSI narnra Beng, gﬁbﬁcﬂ@s p& SlhinH Alcledr maghotie -
roxy funggi qgg&,g ysm |ssol ved in 100 m of met hyl ene chI oride, and 0 008
g (0. 05 mol ggetdnb dd)cteltd 0180104, GR), 2160 (8PaH), 2cb0QE] 121408 |444]. T sohBRas pofiiet bp elurfying
8.0 hours, afadtasthylafcehiohes, Godlingas 25°0pmd Mo difdrd19Bperddhicpuyty elalytaedahesitol, whith S
af fords 6.5 rgelte &t 164<0N864C. TS0l @iidis represdntedidy Bib fdlibving formakaononesi tol to

al kyl ati on products was shown when 30 it was anal yzed by nucl ear nagnetic
resonances spectroscopy: a singlet of 4.3 @&lta for the nethyl ene group of

t he al kyl ated products. The net hyl eggsi phl etcﬂ.?r tri brom)ne5| tol appears
at é 90 del ta.

CH 3 Br @
“ HZ
CH3 r

Br

Example 6 - Dialkylation of Tetramethylbiphencl

A 7.50-g {0.020-mole) portion of tribromo-mesitol and 2.40 g (0.010 mole) of tetramethylbiphenol were sus-
pended in 100 mi of carbon tetrachioride, and 0.10 g (0.0006 mole) of femric chioride was added. The mixture
s0  was heated to reflux and held there for 5.0 hours. Cooling of the slurry and filtration of the insoluble solid afforded
6.04 g of product. Analysis by liquid chromatography indicated 84 percent dialkylated product and 16 percent
monoalkylated material. The solid meits at 221°C-226°C, and has the following H nuclear magnetic resonance
spectrum: -

(acetone dg), delta : 1.90 (s, 6H), 2.10 (s, 6H), 2.20 (s. 12H), 4.10 (s, 4H), 4.30 (small s), 6.20 (s, 2H). The solid

55 represented by the following formula
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Exanpl e 8+ Monoal kyl ati on of Chirobenzene 35 A 7.46-g (0.02-nole)
portion of tribrononesitol was suspended in 100 nml of chl orobenzene (0.98
nmol &, and 0.02 g (0.00012 nole) of ferric chloride was added. The mi xture
was heated to reflux and hel d there ggogze845484 S. The sol ution was cool ed,
and the solvent was renoved in a rotary evaporator. A brown oil was

obt ai ned which was recrystallized from hexane, which affording 4.7 g of
solid which was identified by H nuclear @&’gnetl c resonance and nBss
spectronetry as the nonoal kyI at ed gnduc | ear magneti c resonance
spectrum 40 [err] delta :2.34 (s, ~ % 7.12 (m 4H). The
oil Isidentified as a m xture of |song resented by the foll ow ng
formul a Ferr] 50 Exanple 9 - Monoal ky p r

(0.025-nol e) portion of ‘tribrononesitol fs added to 100 rri of benzene
(1.12 noles), and 0.02 g (0.00012 nol e) oéH;_errl chI ori de was added. The
m xture was heated to reflux an@Hael d therelfor 1'% hours. 55 Cool i ng of
the sol ufei on, filtration of Insol UbfE<SY ZValy rem)vi ng the solvent by a
rotary evaporator afforded 8. 1@ u@ o @ OMhi ch was identified by
its H nuclear magnetic resonance spg He nonoal ky- | ated product. H
nucl ear magneti c resonance specté# 2 < detTas 2.33 (s, 6H), 4.48 (s,
2H), 7.16 (m 5H). The product Bepreséﬂged by FHB following fornula 14
EP 0 260150434 Bl [err] 10 Exanple 10 -

(0.30-nol e) portion of tribrononesiBol g B m (0.148 nole) of benzene
were dissolved in 1.2 liters of nethy ® oride, and 0.10 g(0.0006 nol e)
of Yerric chloride was added. The sol ul gas heated to reflux and hold
there for 2.0 hours. A solid preciphHfates durgrg the refluxing period. The
slurry v&s cooled to 15 [err] and the injsolublé& solid was filtered. This
afforded 85.6 g of white solid. The crudep®Bolid was purified by slurrying
in 250 mM of acetone and filtering, which afforded 81.7 g (96 percent

yiel d) of sgld ﬁ!e"’th‘ﬁ@lam%fb%%ﬂgénﬁdgﬁﬂebéﬁhénﬁﬁowlﬁil kyl at ed benzene by |iquid

chronat ogr a purifie has the follow ng H nucl ear magnetic

resonance speaqis.ugio.o0 e bdrfdh bltrivFontoRietiol édﬂ%éﬁofdﬂ@&&pﬂnm@arﬁﬂls&&olmoﬁﬁzﬁﬂ
(a, 4H), 6. fbay fulictiontily wad . inookaks me® ibridd] ankd BUDS§ RL08ATole) bf faric SHidrgyV
[err] The puwaddddeniTHe@bitbniwis reMREdI6-810hes, 8dbidd/iRd the bdhvartwagrembved i adotatPevapdritbr.
Exanpl e 11 Thibafidbdsglsatof sroduct Cdifiplete reytkiet ve the Bibromomesfiol icPkitkylatidh prddudtedwdsBhdvn when
portion ®&f twabénalysetidyiniddar nagheliti résotdne@shbettrvscbpp): d sirigiat 6f 43 deltecfod thié raéthylene group
chl ori de at of tir alfylated pro8uck) Tigp riddhy®@0d dinghad foefyibrodorhesital Bpearh bict.90dieltanas .added.
The solution was heated to [err] and 30.6 m (0.25 nole) of neta-xylene was
added over Exampie&ydMopealkylgtionofQierabentgBe gas was evol ved during the additi on,
and a precipitate @peared The slurry was refluxed for 1.5 hours, 1.0

liter of%sol veh{-4&&HQ-0 pqition gf tribremasnesital wes Aysrendadiin 190yl ¢f ahlopobenzens (&08 wple),
cooling to PRt3q2eiRPe012mpls)of ferricphigridg was ardedThe m ‘aﬁ@a"ﬂ*’dwﬂ bmgl'rbh ojihere.fop 4

yi efe) of 9faurs. he solution was cooled, and the solvent was removed i orator. A n oll was obtained
which was recrystallized from hexane, which affording 4.7 g of solid which was identified by H nuclear magnetic
resonance and mass spectrometry as the monoalkylated product. H nuclear magnetic resonance spectrum :
40 (CDCly), delta : 2.34 (s, 6H), 4.44 (s, 2H), 7.12 (m, 4H). The oil is identiﬁed as a mixture of isomers represented
by the following formula

CHy B?‘ ) Cl
45
2O
CH3 B Br .

Example 9 - Monoalkylation of Benzene

b al kgl atiron of Benzene A 112.0-g

A 9.30-g (0.025-mole) portion of tribromomesitol was added to 100 ml of benzene (1.12 moles), and 0.02
g (0.00012 mole) of ferric chioride was added. The mixture was heated to reflux and heid there for 1.5 hours.
85 Cooling of the solution, filtration of insoluble solid and removing the solvent by a rotary evaporator afforded
8.10 g of crude product which was identified by its H nuclear magnetic resonance spectrum as the monoalky-
lated product. H nuclear magnetic resonance spectrum : {CDCl3), delta : 2.33 (s, BH), 4.48 (s, 2H), 7.16 (m,
6H). The product is represented by the following formula
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35 percemt purity as determ ned by liquid chromatography. The solid has
the follow ng H nucl ear magnetic reso- nance spectrum (DVSO [err]), delta:
2.2084s, 12H), 2.30 (s, 6H), 4.10 (s,.P44—$ ?.40 (s, 1 H, 6.90 (s, 1H), and
it nelts at from[err] to [err]. The 3ol g&“s”epresented by the follow ng
formula [err] 50 Exanple 12 - Al kylation of Polystyrene A one-liter resin
kettle, fitted with a reflux condenser and overhead stirrer, was charged
with 50.0 g of gen- eral purposechgat-redrstant pol ystyrene resin

(STYRON[ err] 685D, The Dow Chem caf ECgrmany), 300 ai\of 55 nmet hyl ene
chloride and 0.030 g of anhydroy of he o<y y solution was stirred
cont i nuouél y at roomtenperature wh . Jr ononesi t ol which was
~di-ssolved in 300 mM of nethylene chlLberrde was addéd over a 4-hour peri od.
The reaction mixture was left to @3 r ovesmi ght at room tenperature under a
nitrogen atnos- phere. The thus al kyl ated pol'ystyrene was next recovered by
preci pi t ajyl Oydnipiel10TRlciGiRNh oPElizap@S Washed three 15 EP 0 260 434 Bl
times with . The product was next dried at [err] in vacuo overni ght
whi ch yi el ded 6611£.0R(0.36-Mblef goRioR bititradtoRidsiROdnd 95.5 MPDA 46 nBIS) of béhRéHeered tiidbiVealin
activati on analigiotmeéthyldnd ehidriaes; and dciolgad.cotle MEIk)eleyit EHldidSaad\aadbd] The s¢htioly Wiy heated
cont ai ni ng 1% reful aik) heltithedd for JXEtic@I K sdid @&digietes during th@MgXing péridd.-Thd/EloHywas addledito
of St yr ens- DesChanditeriaselnble Giip eks/mMiered. Saia eftorded 85.6 g 9Ewhits Bdid.ITihe tladeemiidvesalpurified by
r ound- bot t omsiindaglin 250/mi of cetans arid filtéripgl which afforled 8.7 9.(26 meoeckyiekikaf solidarbictoleaidgatifed
with 20.8 g e$thadielkvgtes kenrenliviiauid chyoneatagraghyy iTire dulified zelid bathpio¥oping H riycleat magr@iic
nmg .of anhydr &senanes Sppotym|: (AMSOLat CLHON i) daie - 23D 2t 8¢ GettibR2 (5. $Hk The selid dogs
wasstirred Oeimeltatiemrerasuresalorhsiew S80°EoThe avrifiedsofidis freresentaddy theyiRiipwingformula
establ i shffent of reflux, 37.3 g of solid tribrononesitol was added over a
30-m nute period via a sol ighjaddi t Bon funnel . UpBna.conpffati ng the addition

of the tribrononesitol, the m e was red an ntai ned at reflux
for 4 hours. Next, the heaB¢ (@-o CHp Rture allowed to
cool to [&rr] The thus nodifi pol ymen—b€ads wer xt collected on a
medi um porosity fritted gl aS% funnBf with vacuumBriltraf®pn. The thus

| sol at ed beads were next transferred to a 500-m Erl enneyer flask and
washed by st igkdnipit0i12 DiafkyighoH bf tHets-Ryiena0 N 15 of 2-propanol at [err] for 15
m nut es. Nexf, € wash |iquor was renoved by vacuumfiltration through a
fritted fagnnel A 180-g10.FShMBRGHEE BBrowBhesits VasidissoRled i02.0 ters b hettiylohy enlorifé at 26°C,
and washed i and 120 ¢ @017 Aaé)iobrnic ehloridel dad addediThd solaien wdsihested BIBBIQ; BndD30.60M! (0.26°
t hi rd washi nenole] df enetakhxyiend veas ladded dvep @ patiod vl eninuies.$iBdgasiviab ewivedidining theariitio 8o a
m of 2- pr oparecdbitatetappesread] Thajiuincwss rafitved fir £.5 bouks, 1.0 litergheniventwps removadiand the ingeluble
[err] for | 6séliidwasfiitedd abey colingio @5°C; Ehis afforded 136919 dof diallpdatedrreduel (70-percant yieli)af 99+
thus nodi $i edercenberityrps determingd %MPHGUOWY-F be sofidinas dhedoliowing H gurleseimagopiic roag-
of the benzeRance ppagium :r(Dylﬁ@d(M%l@ :}ﬁg‘s. 2:530/(s, PHle4-10 (s, 4H), 5.40 (s, 1H), 6.90 (s, 1H), and it
2, 6- di br omp- Ml frem $253C 1 287G theyppliddsTeRreseniad by ie folowlngfamauia 4 A kyl ati on of
Bi gpﬁe- nol A Pol ycarbonate A 6.35-g portion of bisphenol A polycarbonate,

havi ng an inherent viscqosity of 0.525 decliters/gramin 26 nethylene
chloride %t [err] at ar(épproxi mat e &b ti ofHgf 0.5 g/decliter, was
dissolved In 35 m of 1,2- dichloroetha ol ution was heated to
reflux, and 2.0 ng of anhydrous [erBrr] Neps, 2. 36HgG of
tri bronomesitol was added na_sel i d nnel m Xt ure was
mai nt ai neg at reflux for 90

8 HO CHy CHa ot

CH3 Br . Br . CH3

Example 12 - Alkylation of Polysiyrene

A one-liter resin kettle, fitted with a reflux condenser and overhead stirver, was charged with 50.0 g of gen-

eral purpose heat-resistant polystyrene resin (STYRON® 685D, The Dow Chemical Company), 300 mi of

55 methylene chioride and 0.030 g of anhydrous FeCls. The resulting solution was stirred continuously at room
temperature while 22.0 g of tribromomesitol which was dissolved in 300 mi of methylene chioride was added

over a 4-hour period. The reaction mixture was left to stir overnight atroom temperature under a nitrogen atmos-

" phere. The thus alkylated polystyrene was next recovered by precipitation into methanol and was washed three
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durisng which time HBr evolution was observed. Upon the conpletion of the 90
m nutes, the heating was term - nated, and the hot polyner solution poured
intg _500 m of well stirred nmethanol. The resulting polyner preci- 30 .
pitate nextwas washed w th net hanol ,Ertizeo@asiBt hree tines In nethanol in a
bl ender and dried in vacuo at roomtenperature overnight |nstrunental

Neutron act kg ifhetHardlYehb ProdtbPWss delfuriad 460! iR dacnpwéﬁ.%mtyﬁme@aé Apéisentitnd
([err] 0.2) aRgdtécriolystpertlinafumentahhairsh Qsﬁvatloﬁ\m*sﬁﬁé 9 idd polylerene showed the
2, 6- Di met hy bélyhtup edntatiinig12 6 23) WelghtpBrer bidRinBOXy Met hy| - d| met hyl phenol 35 A
6.48-g (0.02-nole) portion of

3, 5- di br @0 Eanipkt 180 MyduRiationl of Qxyﬁndmmwlﬁ&yieabemlymma& 44 g (0.02 nole) of

2, 6-di met hyi phenol were suspended in 100 m_ of carbon t et rachl ori de, and
0.2 g (0.001 moiressed$00mi thidecretieroandibbitan ftasia evhidh wassittadisithch refliis eondbnsbr, wes charged
heat ed to r with 208 gefondebatousééi2atyfepe-Bivitylieozane copblgmibrdaads, 20aag ¢f aohydmesiFets; salid,
by- product @ua50 mipf th2-dickierosthaoe.Jhemixiute was stimed ¢ontipuodslyatdheatad tolrafis tempepdturel Upon
af f or ded6. Ssteplighmentiobrefiuxndy=d df bolit titiromomesitpionas added eiera J0mihutqparipd vismesolid arddition
of Exanpl e funnel:Ripopeampleting thenaddionof thetibeamomesitol, the mixiurevasctimadrand mgigtaipedsat reflux
chr onat ogr afh¢ hours %& tbe heating wasqtgrminated, gnd KA rpixtyrg gliowgd forcool to 40°C. The thus modified
3, 5-di br ormGQPP'M Ktﬁ@eﬁe‘iﬂnﬁﬂeﬁ 7 Berasiy fritedglassiy p@éw@era@vmwwnaaa@as

cat al ystﬂs 5!9°'E£ F%‘"%" r:fgﬁff%d gg‘% ﬁ"ﬁﬂwe?’?;'zﬁ);; cy mggai WI 0 mi
(0. 01 m)e) l’e ere y ?ﬂ%&g% e W, ashion

oo | sum% i o L e
55 \..exchang ,ﬁg,rf eo?! ° i tﬁ w&%h ?°' ??m 6'{;‘;_0:;

D = rfod
di still %e Hehtbnd il tt@&o?l ){nﬁéi?%n@iﬂhé‘ﬂs-ﬁ moiefy.’ | NJ

the distillation, 100 uene was added to eep the armunt of sol vent
const ant . UpgithpleQ40 ,a@ﬁomgpﬁg.mmlpaymaége was kept at [err] for 1 hour,
and the solUfTon T1s flltered to separate the. beads. Cooling of the sol uti on
to [err] aff oraimasg poriniopbibphesd Wipogdarbsndte, axa\aﬁgyaﬂﬁha&st Vistog@ bC®SES detitérb/yram)in
gas 16 25 Enetflyléle@hiddié aBA5°C v anrapprogmate bonceniration 800.5 gldestiter, was!dissolmel ih B5 alof I1)2-
of [err] andctidrbetiane Thé soiuibrf wasdedtedto epfi@:3dnd[2:r mgeof BinhydreusHeCly fvasSadded. Next, 2.35 g of
di br ono- 2, 2trip®mbmesitel twas adsteth yik laissljdragditidn fénnelviTtietixtire wad idintaioedoy reflwcibreAirminutes,
nragnet i ¢ r edwingwijeh tigediBr evolitianas absetyed. Higon thiegempleticin ofthe $0 mittespthe biaating v termi-

Exanpl e 1. natedyandthe Mcpqlm polution paused iintd $00 1 of well/slireed IMethingl: Theregyiting polymer precl-
2, 6-Di n-ephyplpm\qgwawqghgd. thgqpl. phopeed thees timeg)ly mgthanol in a blender and dried in vacuo at room
3, 5- di br onoteAPepHe Sxer H'%’t‘-H?ﬁ‘m'Ee'Ea' Aeyrer astvatine Aslysiahiows thealikyiatad palycarbenae copjpins
car bon t et r %8 &k bR ipereent mging: 4 g (0. 02 rml e) of 2,6-dinmethyl phenol was

o rure %LL%&&% HiplpdgR of S pimetiigrer & i 4 RbERS sl Mé’é—é‘m&m
conpl et i %n 10Ao° 5 Al EMJ&W&M&Q&@@&M& Oﬁm&ﬁwéga
oh.

fi1%rati on g}.“}oa st o Wik s

Methanol was produced

di bronot el r gy nﬁi&r@am&&ﬁg 5@ ifboluble SSNk bforded 81alg"br in oRtalkitated
of Exanpjpe Sroduct Identlcal with the product of Example 1. The product has 99+ percent purity as determined by gas
chromatography.
Examples 16-23
45 Alkylations with 3,5—dibromo-4-hydroxymethﬂ-2,Sdlhethylphenol :
Examples 16-17
With added catalyst :
§0

Example 16 - Monoalkylation of 2,6-Dimethylphenol

A 3.1-g (0.01-mole) portion of 3,5-dibromo-4-hydroxymethyl-2,6-dimethylphenol was suspended in 100 mi

of toluene, and 1.22 g (0.01 mole) of 2,6-dimethylphencl was added, followed by 4.0 g of acidic DOWEX® ion-

§5 exchange resin beads. The mixture was heated to refiux, and the distiliate boiling below 110°C, containing some
water, was removed. During the distillation, 100 ml of toluene was added to keep the amount of solvent constant.

Upon removal of water, the mixture was kept at 110°C for 1 hour, and the solution is filtered to separate the

beads. Cooling of the solution to 25°C affords a precipitate which was anelyzed as 93 percent purity by gas
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Exanpl es- 4.8- 23 15 Wthout added cat al yst‘ Exarrpl e 18 - Monoal kyl ati on of
of 3..5- di br ono- 4- hydr oxynet hyl - 2, 6- di net?h#l henoI and 2.6 g of
2, 6-di met hyi phenol were suspended | n B0 hitrobenzene. The mixture was
stirring of ¢inemaiegraphy. Shewetid wasishytriad in@6im! of GH-Clzlved fillered tomiord t 41od34vmrcantaleldpal 3,84
[err] for 1 HbmMo-2288"-tetamethdhisphench whick idgntifled\aysnugiess magnetio respaanee spectroscopy as
dried overnight [n_vacu uid chronmat ographic analysis and [err] 25
nucl ear nﬁgn&ﬁ@k@&éﬁ'ﬁ?ﬂ?&y’%‘? of Zf-Pimetiyighe @g rragnetic r esonance
spectroscopi c ) 'jnre? rd oPgs_% suI |n o be | entlc

eno mole)
Novol ac 30 gep; IQenasvﬁi'aﬁcfdi gj’ lﬁné H’E’ o
control apd i glm

ATI M Sieldp

point [err] @a%lﬁgolaa nfiéhi itthproductofExam le 1.
3, 5-di br ono- 4- hydroxynethyl , 6-di et hyl phenol and 100 g of toluene. Upon
contents,sthe tenperature was raised'to [err] During the course of
reacti on, the witheutalidedpataightict of the reaction was renoved by azeotrope
di stinct phabxempledf - Mouratsylatiop iZ&Rmptgahanse and a tol uene (top) phase. The
aqiedus phase was cumul ated inside the Dean-Stark trap, and the tol uene
Conpl eti on of-68&h2E-HEgthylpheny Hé@l@é!%l’e wes m@mﬂﬂﬂuww
di sappear anc@dgyasheate dﬁ'&i in Th s W?"‘%"‘ﬂi‘ﬁi‘eﬂq
phenol , in t ﬁa ﬁ d °Gifo h°'|'h@° ' (?f"’f'

2, 6- D net hyl phenol 20 In a 100-m round-bottomflask, 6.2 g (0.020 n1)
stirred conti nuously and was heated over a 30- i nut e period to [err]. The
t enper at ur e. befgIdnEc with the RrgduglobRxample A¢lmelia 8t 2067Cr208Ced by filtration and
the product of

at
vere added Z&Zonﬁgﬂgézb fﬁmﬁf ﬁi@ﬁﬂﬂi sBﬂanolF
stirring at Ecmiplesdsperature and at nospheri-¢c pressure to thoroughly mx the
with 35 toluene. The distillate was condensed, thereby form ng two
phase oveaaflowlwmmwmnmw&rmzw mgf% teﬁhxgawﬂqtm-%ﬁ-ﬂfmethﬂmwmd

é‘tﬂ'

was i ndi cgt weﬁ

O

ion eﬁr% |
liquid chro htw% ¢ ?'Ff eor
wat er |nthe an- e resu |ng sol ution was next dlstllled

under vacuun%ggﬁemﬁgﬁwceesafmgﬁ[dgg ;goﬁggeral ly remove all toluene. The

resulting no ontains 13.1 percent brom ne and has a softening point

of 99C. 4% ExagiloRe-Mék reactinkidsale@pbe Wit iBRpERAturE Bt laAERN 6N b aifd athanSlak
f or mal dehy detrdpavithlaasiuk ddnder@er, werd #dde6]227.65°(1 106 B4. @ iS4l Rkmdldehydb novalac foflen(ng pdiftd

eq.) of 3, 5- uh-by, ergye.258 €ay 3B N hydidxyinethyinke-diyibthiimhedt and N0 gldp fdlugneDlipon stining
t ol uene wer eatiranactbregbrature driiatrscaphericiessane totBordugbiyix ehe konteritd) tha tarmpanaturel was falsed to

t ol uene, t helt5&s Blutingrthe enuise lobveadtiom thaiwated bytBoductnt the eerctidpveriren®verhisy dzeatrope with
sof t eni ngps pofeluenepTheiistille@Rwas CondBrsrditiereb? forming\iwix distinict rvasesf an@iavapus (bptiom) phibbesnd
Ph e n ol Novol atluppedipe) nbg@n‘fmnmes phaze s cyrolaiedduside rePegn-Stark rap, and the tolypnedhpaeg
[ er r]) ovpdioyfremythe Dean-Rlark trap was regydlidihack inta the@actor. Completion of reacﬁon was checked by
h dr oxymet \" mﬂ’aﬂﬂfﬂ@ty héhﬁﬂp"ﬁﬂm PSG“’%W"E SerihrRmmazd-h

same manner °"f§"‘

cont ai ned”lS&?W é{ gog'agsrgemng yngcbrgﬁa % 7moun

n-Sta
The resulting solution was next distilied under vacuum at a temperature of 160°C to generally remove all
toluene. The resulting novolac contains 13.1 percent bromine and has a softening point of 99°C.

45  Example 20 - Alkylation of Phenol Formaldehyde Novolac

Phenol formaldehyde novolac (150 g, 1.47 eq., softening point 60°C), 52.5 g (0.169 eq.) of 3,5-dibromo-
4-hydroxymethyi-2,6-dimethylphenol and 100 g of toluene were reacted in the same manner as Example 19.
Upon removal of toluene, the resulting novolac contained 13.2 percent bromine and has a softening point of

s0 83.7°C.

Example 21 - Alkylation of Dicyclopentadiene Phencdl Novolac
Dicyclopentadiene phenol novolac (200 g, 1.21 eq., softening point 90°C), 70 g (0.226 eq.) of 3,5-dibromo-
65 4-hydroxymethyl-2,6-dimethylphenol and 150 g of toluene were reacted in the same manner as Example 19.

Upon removal of solvent, the resuiting novolac contained 13.43 percerit bromine and has a softening point of
108.7°C.
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EP @ 2604434 Bl Exanple 22 AI kyl atlon of 1 1 1- Tri - (hydroxyphenyl ) met hane
1,1 ,1- Tr| (hydr oxyphenyl ) met hane (196 g, 2.0 eq., softening point [err]) 70
(fO 226 eq.) of 3,;5-dibrono- 4-hydroxynethyl -2, 6- di met hyl phenol and 150 g

of ﬁﬁt hyl ‘i sobutyl ketone were reacErd26043aB& sane manner as 5 Exanpl e
19. Upon renoval of nethyl isobutyl ketone, the resulting novolac contained -

15. 23 percwﬂ@,amfmq_ﬁ@%;ﬁe nP§meddhéit of [err]. Exanple 23 -

Al kyl ation styrene 1 at Preparation A Brabender m xer
(Model R O. 6. },1,1%infdioxystenydaaines (198 g2206a., 36/bniG ol PEPEY 7000226 €5 of J8xdibrovac
char ged Wi thydrbxyethyid 6-GREtAYIThendRinG IPSESEL! SR st Ketone verp edayted i thesame manner as
( STYRON[&£T IExa@fi® 1b. Upbrereionat dEretiiasabutfDRewr@Ne1g resuifing novolae cantamed ¢8.23qercerit b®mine
m nut es, a d4na @R powidf 1@Pase was obt ained, and 13.8 g of

3, 5-di br ono- 4- hydr oxynet hyl - 2, 6- di net hyl phenol was added over a 5-minute
peri od. M Xxampieds- Alkyiationnf Bolystyrenaddi ti onal 25 15 m nutes, during which
time steam evol ution was evident. The resulting pol ynerwas next recovered
and cooled t oArNeshRrepamtien at ure on a stainless steel table. The
subsequent | y @mbendseseiey (MpdphR-QE Mpictbwas he*f?‘l)‘f’???eca'?dl“faf%‘?’?&"g *‘F@% U‘e ’é&h
preci pitat Mﬁ 3|714t9(9f ﬂ@ﬁﬁhﬂ%ﬂ”ﬂﬁ‘ﬂ?"ﬂﬁﬁ%‘%ﬂ”ﬁﬁ@é (§TYRENE |sﬁs

was dried 'F‘ “‘P?\ a\namegsnecys, welf Eﬂ?ﬁ‘h‘f’%\je 8 raB .
anal ysi s sHY G\EEY"PW@' %' “E"i' %&dé’ae' IR e 9 V8% tR 'We a:_'élz %ﬁg
0. 4) per’%e 'H%Wh me s le see%:;tl I;el: erw nex %a

sari ¢ gfe 8 ,? el réd Wgﬁe it
cohduct ed  w at n'&hﬂ@&g gt ygisF'err - doped” pol yerfd\g?& ene
pol ymer , xh| Je@@ \éfsﬂﬁceCOI’ISI stent with a UL 94 V-O

cl assi 1 at Oﬂs o'?th% FPaitANBS mﬂidadvdtaeb,o?(afslwﬁlg%%mw) Verticel
obt ai ned. Rj ﬁp%ie%hdue@d With Béridsaibie toley/ Snipfes fof thie '5b,0,34dped

Exanpl e 24 polyEiapxhéﬂp%tyhﬁfbxﬂifmaa cémbabteh BeRavidrcaisibtentayith 3,Ub 94l vipedidaytidatonz This showed

cont ai ni Ng bR fahereiEdaftdmedacyMay obtaifedT0 a 2-1iter reaction vessel which

was equigpped with tenperature and pressure control and indicating neans, a
- means for tbamples24-2aTuous addition of aqueous sodi um hydroxide, a neans for

condensing and 35 separating water froma codistillate m xture of water,

sol vent and eEpeddationohglidiated navelicresiams f or ret urni ng the 'sol vent .and

epi chl orohydrin to the reaction vessel, was added 393. (2.7995 eq.). of

2, 6-di bmrrmn&aiowd@%ofcﬁmbmmw 3&dimetivienzy © @CW%FW&P%@H

novol ac as Nt Exanpl e 19, 1554 g (16.8 eq.) of ep| chI orohydr| n and 1035 ¢

S0l vent | Upan Te et %}f? ok Palt'w&iwge fsmg rra%;ép fpe é?wﬂr%

S, O
t hor oughl 'y W 'tah'@ 18 Iv ntand °

the pred&ur®P § %!T%:“
was con- ti hl:pc m ;a 3f .ﬁﬁgaﬁ%&’k%é%’ Hf"n
dedxi de s ; 1@9. o sm .eﬁedn,em o al Wiavs

add' tion ofy $hbssilfs b thasIMPAxBe eemdu@wwmmw
epi chl or hy 5 rQsé%Q&‘5§@ NtRS preéEh:% Wi emaea ﬁtms MR HgEBSMLE) SEHe reblithin @blitioh MasizoRy
two di St I NCinubidfyS8ded 20016 §2L1878 6y.) BB PBrobrit Qcpx)amﬁlaﬁhhﬁﬁhyaﬂmw dpiubionat a constant rate over
epi chl or ohyglpdried @ ne@st phase (bottom). The organic phase was continuously
returned to tipardgamecddaition of the sodium hydroxide, the water was removed by codistilling with epichlorohydrin
and solvent. The distillate was condensed, thereby forming two distinct phases, an aqueous phase (top) and
45 anorganicepichlorohydrin solvent phase {bottom). The organic phase was continuously returned to the reactor.
Upon completion of the sodium hydroxide addition, the reaction mixture was maintained at a temperature of
§5°C and a pressure of 105 mm Hg absolute for an additional 30 minutes. The resuiting glycidyl ether next was
distilied under full vacuum and at a temperature of up to 160°C to generally remove all epichlorohydrin and
41-methoxy-2-hydroxypropane. The molten glycidyl ether product was diluted to 20 percent resin concentration
50  with a 75/256 methyl ethyl ketone/toluene solvent mixture, and the diluted product was next washed with
deionized water several times to remove NaCl. The organic phase from the water washes was placed on a
rotary evaporator under a vacuum and at a temperature of 160°C to remove the solvent. The resulting polyg-
lycidyl ether has an spoxide content of 19.4 percent and contains 9.53 percent bromine, and has a softening
point of 75.6°C. This Is the most preferred epoxy for use in an electronic encapsulation formulation.
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Upoh conpgl etion of the sodi um hydroxi de addition, the reaction m xture was
mai ntai ned at a tenperature of [err] and a pressure of 105 nm Hg absol ute
forxgn additional 30 minutes. The reééjé%r}‘s %ycl dyl ether next was
distilled under full vacuumand at a“teg FPhPlLr e of up to [err] to
generally renove all epichlorohydrin and 1-nethoxy-2-hydroxypropane. The
mol t en gl yciEAsmple2SrdEpoxidaion af 2.6-Ribomerd-hydroxy-3 Sdimethytenzybeentainiog Phencldiamnsidebyde i on
50 with a N9¥9%® methyl ethyl ketone/toluene solvent mixture, and the

di | uted producf was next washed with dei.onized water several tinmes to
remove Nadl . THE 95F HPg%‘J‘P? %"ﬁ{';}"lﬂrﬁ“ Y‘ﬁ&“ﬁﬁ&t‘%g"%%ﬂ'éﬁ’%?s 132 erghfounajdghyde |
evapor at 8r gt i s (o iy fra ;é‘:s't" B %{gﬂ basgp epqxjdp pontegt [oept contalning
sol vent. The fesulti ng (Sapyg-s |9§ce|"<‘:]§/?.° ef’_ r"has an epoxi de content of 19.4
percent and hel LA NE, 2 £ _ ' ' f
orrT . Thi's S Eoryiblo 2 6B i £l SAGRES bEricpalien?
encapsul gfion tormulation. 55 18 EP 0 260 434 Bl Exanple 25 -

Epoxi dat i on of yrégénekdi proceaiie dreramibid 24 Wwasused @lpfaBhrd WlslBEkg Yesin I8 biigyjcldpsheadiRhEhehol
For mal dehy d@ohdfi¢ WasiSs ORFEEAPISL A Theresimglepory fin asalbkehing ﬂoi%ﬁ%@ Gontalhing 16.27
prepar e thi peehspoxikiesnd. o1 peeedtbomme. f or mal dehyde 5  novol ac was as from
Exanpl e 20. The resulting epoxy resin has an epoxide content of 21.5

per cent , 15 oExamnphe 275 Epoxidatignar 2,64DibrdtoaiFiydrexy-F8dimétatbenzys@htaibing Ng poi nt  of
[err] Exanplid,iZBi(hydibxyolengpisttane of 2, 6- Di br onp- 4- hydr oxy- 3, 5- di net hyl benzyl
cont ai ni ng Di c¥cl opent adl ene Phenol Novol-ac 10 The general procedure of
Exanpl e 24 wasThegeneral progadure of Exampip 24 waswmsy tp prepane thiy meoxyjregi.CThe g&iibrastoedydroxy-
pherfol novolPdcdimatiyibarzykqopiainipg hitslirighysrexypiand)methane {siap o Fxample 22 The mapdting epoxy
sof t eni n® pdrsiithagp sqftaning pojnbefi8377G: eRytaining 26-8T,eerceptapoxids snd Y@ perrrat kyomine. ner cent

brom ne. 15_ Ex | e, 27 - Epoxi dation of .

2. 6- D1 b o EAAZE; Y1p® & Excappilaion winomperetive Sormueen, g

1,1,1-Tri(h cyphen hane The general . procedure of Exanple 24 was
used to ?e%gi"%h%{’ﬁfc@zge%é@éer esin. The 2, 6-di br ono-4- hydr oxy-

3, 5-di met hyl baﬂ%)é&rhﬁﬂ%@h&ky?& whs Sapbiiiddiby R&géfgﬁ;},’ Q@Me&ﬂﬁé RA6gs whidh Luﬁd
Exanpl e 22. ywlRGukbdatbdntonBiriEiPtya potbntidnisti thoflitive, Bs Rfldvist Weigiinid @'288 EAY Mm 2
cont ai ni Ng Q¢ shpldSada @0 inl & A Aeotihe ARFstiPurlll thdamBie ldisEivasliPhfet atRBat¥Blréd which pervité
i n. Encapsul aiel samplétd eglh@dilainate HifutdsQR4tbde0 béddnds). Add 96 Ml of Bl @therolie RO olitian, iafke
25 The sanpinext bttach conbétissricifle Rl anidteatto defluxavith yonkiahdstintrigl Refiux 30Talnutdscwith the initlal
resul ti ng haink dethe wbinart thedirsbeondenseaQkop @f KRl Eallé back todkk fasicfent theraindensear] Add 20wl a
pot ent | orret 1of 20 pereartt nitrij adld totte fiskl Add\a8 mi ofdelgnitzed water ; aexREd0l the olutiondy worh keprplratireg
of sanpl e, &dibre@anidn meterithtAdiAgRland<NOydype tliectrodestd rbadiOimy ageingh NaCl refepankeaolytion.
Preset a heditralethgseropienixiung wj ard silveraitratq aelytien (0925Rk aguroys): inpusing that the sgmple mixt-
m nut es 24 0teiswingiag anddhe)eleciredgs are)frap of igsin. Eromthevelyae of theentiused; oaloulgtn the Jiyrgolyzaple
next at t ach ciorids Aprthydralyzable bramides | ask, and heat to reflux with constant
stirring. Reflux 30 mnutes, with the initial time as the noment the first
comdensed dMoPBYEUIR qui d falls back into-the flask fromthe condenser. Add

20 m 40 Each of the products of Examples 24 and 26 and é control resin were formulated into an electrical encap-

sulating formulation. The formulations were each cured at 175°C for 4 hours. The encapsulating formulations
are given in Table I _ :
The properties of the cured encapsulating formulations were determined by the following procedures,
except the total hydrolyzable halides which were determined on the epoxy resins themselves. The results are
45  given in Tables NI, Hli and IV. "

. Moisture Absorption

The molsture pick-up was determined by placing preweighed 0.16 cm (1/16) thick x 10 cm (4) diameter
g0 cured disks in an autoclave at of 103 kPa (15 psig (gauge pressure)) steam, 121°C, for 500 hours. The disks
were removed and were caoled atambient temperature (25°C) for 15-30 minutes, and next the disks were wiped

dry and were again weighed to determine any weight difference. The resuits are given in Table Iil.

iV. Dielectric Constant

The dielectric constant was determined by the use of a Gen Rad 1689 bridge and LD-3 cell. Coupons
approximately 76.2 mm x 76.2 mm x 1.6mm (3" x 3" x 1/16") were cut from each cured formulated disk and
" were measured with the Gen Rad 1689 bridge and LD-3 cell at the ambient temperature. The frequencies used
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. oa e .

of 20 percent nitric acid to the flask. Add- 50 ml of del onized water; next
coql the solution to roomtenperature. Calibrate an ion neterw th aAg/ AgC
andiferr] electrodes to read O nmV against a NaCl reference solution.
Titrate the sanple mixture with stapgeséhqisbyer nitrate solution (0.025 N
aqueous), insuring that the sanple mxt- 35 wure Is spinning and the

el ectrodes [ N, B e volune of titrant used, calculate

t he hydrol %@I%{%ﬁf’g{r’ré@gh@dﬂg’/@ro*eﬁ'abl e bromde. Il. Fornulation 40
Each of the, psvidwehabiigredangnP! es 24 and 26 and a control resin were

formul ated Into an el ectrical encap- -sulating formulation. The fornul ations -
were eagh curmd dadicetdsihg fdddetbrmitiyd rbisa hﬁwa&&lsﬁﬂéhﬂe@é ie&l%ﬁ:éﬂﬁ%kéhtth fowfhg Con-
given in Talabr : h21°0,18 pkih S&, lahE25 vaks LidETHe Wb Ak viab & AR 5iH L sb védﬂ%r

. . _ ad Oferdtori} &
wer e det er nithe singdypassieatibribyef Whé gerRhB§61 Usvites thevfaiee b fnBifon b |ar£¥%§ﬁ mfms'a e
hal i des which were determ ned on the epoxy resins thensel ves. e results

are 45 given In Tables II, Il and IV._JlIl, Misture Absorption The

noi stur® pi ck-up was determ ned by pl a&’ﬁ%}‘%r%wei ghed 0.16 cm (1/16") thick
x 10 cm (4") dianmeter 50 cur di skg i.n an autocl] ave at of 103 kPa (15
psi g (gauge pressure)) steam QQiﬁtERﬂ)éhﬁﬂg.a 1% di sks were renpved
and were cool ed at ar@a%néﬂrperat ugg. kerr]. for 16-30 m nutesg and nextthe
di sks were w ped dry and were agai n~werghed to determ ne any Wei ght

di fferefice. The rempoxp are given in Table 111 1V. Dielectric Constant 55
The dielectric corkésth Yas determ ned by the use of a Gen Rad 1689 bridge
and LD-3 cell. Coubyppe/gpproxi matelyr¥e 2 mm x $8.3 mm x 1. 6pp0(3" x 3" X
1/°6") were cut from each cured fornul ated di sk and were neasured with the
Gen Red,,1689 brid eS1S 3 cell Lat, t.he ,anbi eqt erature.

frequenci es used e/E7 0 260 45908794 e 1 ;géé%kt, 10;?' Hz, and
100 x 103 Hz. V. ce”Reliabrlity ééting 5 ** The de 8 *testing was
determ ned by a hiGnryngccel erated stress test, which involved the
following con- ditAgest,[grr] 15 p8@. T eam ar@li2ps5volts bfas50The device
was a lé-pin LM 324 d_operational anplifier with a single passivation

| ayer. The percen%ﬁnggm ces thagt ,fal as a %i on of té' r?oare gi ven
In Table 1V. TABL é: suBat i on®E8PnUl at i on onent :

Co. * Mold\ B 15 Epoxy Resin |
Typel/ g release 174.7 59. 3 0. 0 Epoxy
20 30 Resgent|| g 4.0 Control /4.0 6x024/

Ex. 26/
Epoxy : . _
silane, g 1.0 4.0 4.0

Fused ' )
= siljeca, g 685.0 ~ 685.0 700.0

\/ Antimony
Oxide '
- {Sb203), g 10.0 10.0 10.0

Carbon
Black, g 4,0 4.0 1.0

% Bromine _
' in Formu- : '
ad lation 1.25 1.25 2.00

*Comparative

Epoxy Resin | is Quatrex® 3410, a cresol epoxy novolac having an epoxide equivalent weight {equiv. wt.)
of 216 and a viscosity of 372 mm?/s (372 centistokes) at 150°C.
Epoxy Resin li is as listed, with the control Quatrex® 6410, a solid generally ortho-brominated epoxy resin.
The curing agent is a phenol-formaldshyde novolac resin with an average hydroxyl functionality of 6 and
85  aphenolic hydroxyl equiv. wt. of 104. (Schenectady Chemical, HRJ-2210).
The mold release agents are refined Montan waxes (OP ; E) as available from Hoechst.
The epoxy silane is Z-6040 avallable from Dow Corning Corp.
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| ati on &

26. 3 e 7 201.0 Curing

Type/g ¢

Agent, g 89. 75 ' 94. 75 ' 72.50 25
tri nyl - phosphine, g - 2. 25 ' 2.25

2. Sgbﬁ/bl d rel ease 30 | - a B 4260434 B1 4.0

4.0 - 6.0 Epoxy silane, g .4.0

4.0 4.0 Fused 35 TABLE Iqlllca g

685.0 - 685. 0 700. 0 Antinmony Oxide [err] g
10.0 ©10.0 Total Hydroly:abledHalddeonnBlysis g

4.0 4.0 4.0 %Bromne in Formu- 45

2.00

1.25 :
*Conpar ati ve 50 Epoxy Rg%hget I @!dj @8,‘?@ creﬁH grol z{"é@le ol ac havi ng
an epoxi de equi val ent werght (equi 6 a y of 372
[err] (372.centistokes) g, [®rr] Epoxy Hegin 11 is as lijgged, with the
control Quatrex[err] 6410, a solid generally ortho-brom nated epoxy resin.
The curing agent is a pheHbI-fornaldehyﬁ@gnovolac,resin fith an average
hydroxyl functionality of gg and 55 a ph@?‘@'l ic hydroxyl equiv. wt. of 104.

(Schenectady Chem cal, HRJ-2210). The nold rel ease agents are refined
Mont an waxes (OP; E).egmggggkggge from Hoechst. The epoxy silane is Z-6040

avai | abl es from Dow Co

EP O 260.434 Bl TABLE Il Tot al

Hydrol yzabl e Hal i de Analysis 5 Sanpl e . Hydr ol yzabl e
Fydrolyzable Nunber Chl ori de, pp@AéLE III_Bromdes ppm
U _
20 Moisture Absorption
Sample .
Number % Weight Gain
2 Co. * 0.93
A ' 0.83
B 0.75
w0 .
- ®*Comparative
Dielectric constant in éach of the Comparative, the A, and the B formulations is generally equivalent.
35
" TABLE IV
- Device Reliability
40 -
Device Failure
Sample '
Number - 400 hrs 600 hrs 800 hrs
45 Co%* 25 g 75 100
A 3 T 28
B 0 C 2 15
o : AT
%*Comparative
Thus, it can be seen that these stable meta-bromme-contalning formulations give substantially better per-
formances than the conventional systems.
65
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*Conpar at i falje€! ectric constant in each of -the Conpar at i ve the A, and the
B formul ations Is generally equivalent. 35 TABLE |V Device Reliability 40 %

Devi ce Fai l Urﬁ&mﬁm&inpound represerfiédby HeSormula 600 hrs 800
hrs 45 - 2ReY (1) 75 100
A 5 whereln Ar is an aromatic molety different from Y and Y is an arofatic molety represented by ord® of the

2 formulae 15 * Conparative Thus, it can-be seen that these stable

met a- br om ne-contai ning formul ati ons give substantially better per-
formances than the convengi onal systens. 65 21 EP @ 260 434 B1 Clains 1.
--n Rd rgpresented by the fornul ArQY (r)y s

A coupl ed aromatic (
wherei n®Ar is an ar |ety dlfIferent fro a S an aromatic
noi ety represent ed the fomil ae [err] A 111,
X . X
CHZ ' . | CH2
15 | ' !
Z Z
- N (6 2
X X N X
CHz THZ
25 I
: I
zZ
o | Ha . Q
O VI or N O @ £
N Q ' : CH
- z - 2
\/ wherein the Y moiety is coupled to a ring carbon in the Ar molety and

wherein A Is an aliphatic ring system bonded to the aromatic ring ;
Qis separately at each occurrence hydrogen, alky! or inertly-substituted alkyl with proviso thatthe carbon
40  atom bonded to the aromatic ring is a primary or secondary carbon atom ;
X is separately at each occurrence a halogen molety ;
Z is a nitrogen- or chalcogen-containing molety.
2. The compound of Claim 1 wherein X is Br or Cl and Z Is NH;, NHR, NR,, OH, OR,

45 ' '
0 0 Q
" " or "

NHCR, N(CR), NHCOR

50  wherein R Is hydrocarbyl having from 1 to 12 carbons.
3. The compound of Claim 1 wherein Q is alkyl having 1 to 12 carbons, Z is OH and X is Br.
4. The compound of Claim 1 which is a novolac resin containing at least 3 percent by welight of the moiely
represented by Y,
5. The compound of Claim 4 wherein the Y moiely is a2 6-d|ha!ogenated-4-hydroxy-3 5-di(C1..42
&5  alkyl)benzyl moiety.
6. The compound of Claim 5 wherein the weight percent of halogen attributable to 2,6-dihalogenated-4-
hydroxy-3,5-dimethylbenzyl moisties is from one to 20 percent.
7. The compound of anyone of Claims 1 to 8 which is a cured epoxy thermoset contalining atleast 3 percent

L]



25 30 wherein the Y noiety is coupled to a ring carbon in tThe Ar Toiety- and
wherein Ais an aliphatic ring system bonded to the
sepwtel y at ‘each occurrence hydroggp gdﬂb meﬁmum"m"m MHE fal kyl
with proviso thatthe carbon 40 at om H& the arortaticc Fing IsS
primary or secondary carbon atom X is separately at each occurrence a
hal ogen noi yyweight of the X meletyk ogen- or chal cogen-contai ning noiety. 2. The
compound of d &The @Wéﬁ%yq@f’@'ﬁ‘s kiad \@J'chgr?ﬂ arpmatic-contgipipg P°'YEP{'°'!§'<‘W"1FB°‘[“§P"P]
50 wherein °F'§“H roml to 12 car %2 T e co ou

I

d
ofCIalmlv\,heP :23% ‘16 Cﬁ‘ 93?1
4. The conpq%?ng A '%ﬁ"’ﬂfﬁa; esﬁenggfg%;gt eg' 'ﬁP’ESS AR OP oo
[err] percen ‘we 'W?'e m) e repr Sent ed’aﬁ Y. 5. The conpound of
Claim4 wherein the Y noiety is a 2,6-di haI ogenat ed- 4- hydr oxy-3,5-[err] 55
al kyl ) benzyl noiety. 6. The corrpound of Caimb5 whereijy the wei ght percent
of hal oggp attribut abI e t 2,.6-di hal ogenat ed- 4- hydr oxy- 3,5-di met hyi benzyl
noieties 1s from onRe '-' cent..7. The conpéund ayone of Clains 1
to 6 which Is a cu u t her m)%t contai ni n§ at 5l [errIIDgercent 22
EP 0 260 434 B1 by e - he Y noiety. 8. The v, of anyone of
Clalm;1t06vxlmch|sa romatlc cont ai ni ng polymerl reésin which
containsmat |east [err] pEr%ent by wei ght of the Y m)|' 4. 9. A process for
the preparation of the colpled aronmatic conpound of C'aim 1 which process
conprises 5 contacting an-aromati c conpound with an al kylating aromatic
agent represented by the formula (hm-Y wherein hmisZBr, C, OHor [err]
al kexy and Y is repqesete by the formul ae: [er @ Q X and Z are
as defindd in daim comiiltlon sufficie m t he cq,upled
aromati c com pound. The process of erein t’he
al kyl ating agent is_reg S ted by the fornuladN erX] 50 wher ei n
(hm is as defi ned ¥n g nRQ X |Is separately at eacKHgccurrence a hal ogen
roup consisting of fluoro, dhl oro and brono;

g

30 ?Hz Z
X Q
- : ' VII
35 N Q : . CH . X
Z ) L 2
/ wherein Q, X and Z are as defined in Claim 1, under condition sufficient to form the coupled aromaticcom- -
pound.
40 10. The process of Claim 9 wherein the
alkylating agent is represented by the formula: X Q
@ ’ - (hm) CHZ Z
X Q
50 wherein (hm) is as defined in Claim 9 ;
X Is separately at each occurrence a halogen moiety selected from the group consisting of fluoro, chloro
and bromo ;

QIs separately at each occurrence hydrogen, or C,_y; alky! or inertly-substituted alkyl, each with at most
a secondary carbon atom attached to the six-membered ring ; and
65 Z is as defined in claim 9.
11. The process of Claim 10 wherein the alkylating agent is 4-bro-momethyl-3,5-dibromo-2,6-dimethyi-
phenol or 3,5-dibromo-4-hydroxymethyl-2,8-dimethylphenol.
" 12, The process of Claim 11 wherein Ar s selected from the group consisting of alkyl phenols and novolacs.
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Qls sepafately at each occurrence hydro'g-e"rii,' or [err] al kyl or

I nertly-substituted al kyl, each with at nost a seconda uuﬂ

at t'-%})ed to the six-nmenbered ring ; and 55 Zis ' M“uﬂ"mm"al m
9. . The process of C aim 10 wher gpo26dus4shkyl ati ng agen i's

4- br o- nonet hyl - 3, 5- di bron®- 2, 6-di net hyl - phenol or

3, 5- di bromo- 4, i
wher ei n_Ar a,‘g EMJm 1% dieben g j:%n%%mmn&nﬁh%ﬂbﬁ-:aﬂgin—ph&
novol acs. Xy-COU d The process of Caim 10 wherein Ar Is a

hydr oxy- cont ayf)irpdp r&e@w&kﬁ. ﬁﬂﬁh&r%&rﬁﬁEpdahakeumeabhamaﬁhwmwowmmems car-

epi chl orgohyfdg bat td ﬁeﬁwam&ﬂhm&nmn&(yw Sufled/dramaitbonipabr@ny dr i N or gano- oxy

cont ai ni Ng Mel M Thelrsueabf BiyRne SITIYmSERY 02 WaitbreRi theVakdtion IS carmpd utat eidvdted Bimperatures. -
process of Cl #6.Thelppockss dr AiylondsF Crinis 9epIDuheinitimneasliontisvarred @it atsempemiues from RGTC
Or gano- oxy tow5eeC in thespresarios oba suitablecaitalystt t 0 prepare a

met a- hal ogen- phEheprocesEok gnyooef CainsrtotPathemindimreasiands carisd ourptéenperstiess §om B0°Gny
one of @ ait@2WCto 12 wherein the reaction is carried out at elevated

t enper at ur es. 14 8he pronessnf snyene of Yaireg Bto Hehersin te raactien igcarried oyt inthpnresenpeofan inert
reacti on i sorganicdiluegk. out at tenperatures from20C to [err] in the presence
of a suitable catalyst. 17. The process of any one of Claims 9 to 12
wherein the reaction is carried out at tenperatures from80C 10 to 220C
18. The %r dtaveed B‘P“"é'ﬁy one of Clains 9 to.12 wherein the reaction is
carried out |n rese ce of 2an r c diluent. 15 Revendl cations
1.. Conpos6 ard &% §°"p e'igf’rgsé {?tp r %m"fa formule Ar-Y (1) dens

| aduel le A egt un Ew@s% .ggr%@tauo%ﬁ% hi@.@ﬁéﬁw 9 g i rolod it e iNafe po

t I
aromat i g fbhes | olr Ul &S

CMV2 30 Z

D]

- CE2
| upe Y tetnt couple a un cerboﬁ'e du cycl e du groupe
spful es A eat un syst enp-TY weQal i phetlque lie
resenté separenent defs c cas urgpj one
d' hydrogbne, un ,

substituent Inerte, entendu qua | ' atone de carbne Ixi e au cycle

. . | o ,
Q M | Q
s Iv, | O @ v,
_ - N X
; X X |
~ CH, ' fﬂz
° |
! z
CHp ou - o Q
Y * C
VII
O VI : N X
N Q : o CH
z 2
50

le groupe Y étant couplé & un carbone du cycle du groupe Ar, et
dans lesquelles formules A est un systéme cyclique aliphatique lié au cycle aromatique ;
Qreprésente séparément dans chaque cas un atome d'hydrogéne, un groupe alkyle ou un groupe alkyle
85 portant un substituant Inerte, étant entendu que 'atome de carbone lié au cycle aromathue est un atome de
carbone primaire ou secondaire ;
. X représente séparément dans chaque cas un atome d’halogéne ;
Z représente un groupe contenant de 'azote ou un chalcogéne.
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X represenba separenent dens chaque cass ‘un .stoma d' hai ogene; Z represente
un groupe contaennt de | azote ou un chaicoq, ne. *

24> yZ | EP 0 260 434 B1 11112 111
S 2&.:JOorrpose selon | a revendl‘cation_%,jp%é%g%%quel X rep“wuj‘umwﬂlﬂlmumll
et Z represents NH2, NHR "NR2, OH OR 8 0

0 2. Compogg 3ejon la revendication 1, dans lequel X cgpréseqtg g ou Clet Z reprqqglwizz_. NHR, NRy,
NHCOR ou R rQBr%%'entb un groupe hydrocarbone conportant i A 12 atones de
carbons. 10 3. Conpose selon la revendlcation 1, dans | oquel Q eat un
group. al [‘<yl e conportant t a 1@ atones ge carbons, Z reprnsentb OH et X
represente Br. 4. Conposb selon |a revendicatl @ 1, gu? est une resine
novol aque oontenant au nol nsNHER, % onNHORAUs du gr oupHGRresent 6 par Y. 5.
Conmpos6 selon | a revendicatlon 4, dans |lequel | e groupo Y est un groupe

2, - di hal 0g6BPR fpR¥sHPiNGroubShyarboicib blokint T2 17 ddridi@BGbée, B COMPOSE el on
l'a revend},0at | @NcompodiEbion!I@\Knbicdsen P ehs06dubiadest Borbibe Gyl cdpiHoRHP 1 § 12 atomes de
attrl buabl e gdidons, 2 bpredeme o ebX FpfiadnRARNO- 4- hydr oxy- 3, 5-di nbt hyl benzyl e vaut
de 1 a 20 % 7.4. EsrifasssRion fRirévandicatiohe, §lilésh GaMébine nbl@RquedyMeaht 2 ioE 72 % en pbids du
qui est un cgwuppesepréappartyher nodur cl ssabl-e durci contenant au nmoins ‘1/2 %
en pol ds du gr aupempésé skibn la revenBicaticioRiessGeduell |© grodpe YNs3t ulLPoupe 2,6-dibalogsdo-4-hydroxy-
revendi cafsi 0BS-dialiy(G2)tbEnzydest une resi ne pol ynbre cont bnant des groupes
aromaf f ques, QB Canposd selon lagayendization $/dans}equel Iqpourcentageenpoigsifisalogéneditirifopble atg Grode
prepar at | on oes 2fcafmegdnozdrhydmaxyrddmétmhonggleqeutde 1 #@8¥%ndi cati on 1, conprenant

| es et apes . cond:Sampageé selopfune qusiconquedesfeyendications 6, qpirst wvcompnsé éreyy thappedupsigsable
agéat ar onat fel sonenantigy maing H# %ap pRidedugraue bar | a fotnul o (hm) - Y, dans

| aquel | e Bm r ea?r @%‘M??%”BF‘!““CI““"H’F“SG“lIﬁV?Eﬁ"?ﬂtJ_ 1éI6cM§¢tE'P? sjne polyigre Gonfepgnt des
reprisent6 ogro ggapmgtsmmw@ng taudgﬂns 1/2 % en poids du groupe’Y.

. Fro e T lh

on,du composé aromatique couplé dela revlezdicagen 1, comprentant |gs étapes

.CHZ 35 consistant & mettre unc?m Tmathue en contact avec un agj matique d'alkylation représentd par
1 le (hm)-Y, d I te Br, i, i 4 61 Y st

@ e o (v dans I4UBIE fm rprésente Bry G QP LU ARG APPLE” G 26 D7

tal s quo Get PRi°S Gans 1a revendi catlon 1, dans des conditions sufsantes

pour 25 '

- Q
Q .
BECONETNRSC S
N X

X
| CHy CHa
3 l
U/ z
o :
40
ol ™ ® r
N X
X X fﬂz
45 THZ
!
- VA
y P2, T
. VIX
O . O x
56 N Q | : 932

dans lesquelles Q, X et Z sont tels que définis dans la revendication 1, dans des conditions suffisantes pour
25



EP 0: 260 434 Bl 1L'1" 11iSii 0 j. ii former un compose————
aromati que couple. 10. Procede selon |a revendi cation J’

| ag%gt d' al kyl ati on est represente par |la fornule: 'ﬂmm”gm@””"!

| darmS |aquelle (hm esat tel que dedroveodsssi | a revendr *catti on 9 .
reprasents separ6nent dans chaque cas un rests hal ogeno cholsi dans |s

gr oups corrp rj.gﬂu.grcgup,échl oro et brono; 15 . Q represento
an,g;cjﬂa

s6par 6nment |o¢n*’l’§rewﬂduéét19rn§ déhs!eadéi ?&b@&%’aﬁﬂaﬂéﬂ eft Féphiasntéal MlrGnbie : 12)
ou un groups al kyle portant un substituant | nerte, conportant dans chaque

cas au plus un atonme de carbons secon- daire attech6 au cycle A six

chal nonsg; et Z est tel quo d6fini dans. Mdl cation 9. 11. ProcdW
selon |l a revendi catfon 10, dans | equel d' al kyl ati on est |
4-brononf thyl -3, r-di brono- 20  2,(GumdiowBsHk delZou e

3, 5-di br ono4- hydr oxynbt hyl -2. 6-di net hyl p 12. Proceds6 solon |a
revendl catlon 11, dans | equel Ar eat chogs I s groups conpose des

al kyl phbsaol s et des resines novol aque. 13. Proc®dA solon | a revendl catl on
10, dans |l equel Ar eat un grou s aromati que hydroxyl 6 et dens | oquel une
et heri fi cat fang lgquglle fdim) estépl guedétinhians jage tiond;eat real | see pour prepererun

conpos6 aromatr% régeainseearsrrant dags chaque R U Ersisdelpaeameivli dersit woR
or gano- oxy 3o '?Btr?"mi’l-o bnhy dr| ne vi ol nale. 14. Proci d6 sa g

1 on 1S een é‘F"' gitiakila V'a&%e‘r o
oo znr,'ygrwl jéi r A e AT \
elo le 3, 5—f

APHRILIGue
coupl e bt a*HER

5 Pr ocbdA sol on runs quel conque des
reviepdi cat | onsl,l %

a ve di(fa 0
t enper at yreg 6-%1 &1 ol IJ ggﬁt w‘j%aﬁ;rr e% lt'-ﬁr%m@m%@ﬁ-s 5-dibromo-

revend| cati 0 '11 dand Qs!?cr§>§ ﬁ? r‘idé@ﬁm s&'@e%alkyrphénors
t enpbr at ure& o@dlaq C, en. presence d un cate eur appr opr |
Procede sol on 4 Lms‘ce oﬁ%&ﬁdi@k@&n {0CHRL BhsePhd Rl g.%u& aw.nau&lﬁmwrlaﬁmwané raquar
réaction setnedismehtion & rddelime bRdNAHyaring b4 Fealikle Pddfpréparded (M ompded aroiatiiub Bdpld Rl6ON
| une Qquedsc oaehiaogdho pPhénoxyctdftieksnt unQiipPordand-dxy Fiofttor RMbYshydrine viehasd, | on set
ef fect uee on 346. Mocsae el Iltevandidationl 33) darsaasl i'épogydhtion kil grougeairgand-exy2(ToretidnchaléO
1. Gekuppel génhydrneniditale@stiéalisée phuir prépene ualeompbsbiaropiatiqie edriplé inpta-helogétapidnogyi-dpexy.
von Y unt er scHbcRibaédédrelon fiame gueicohaye Gearpypadications 9Ad 2, dans lenuel da réaction astﬁffecn@sappsa
nach ei ner thepéraigres élevées.st 45 Z
30 16. Procédé selon "'une queiconque des revendications 9 3 12, dans lequel fa réaction est eﬂ‘ectuée d des
températures de 20°C & 150°C, en présence d'un catalyseur approprié.
17. Procédé selon I'une quelconque des revendlcations 9 & 12, dans lequel a réaction est effectuée & des
températures de 80°C & 220°C.
18. Procédé selon 'une quelconque des revendications 9 & 1 2 dans lequel la réaction est effectuée en
85 présence d'un diluant organique inerte.

Patentanspriche

40 1. Gekuppeite, aromatische Verbindung der Formel
AI’-Y (I)v
in der Ar eine von Y unterschiedliche aromatische Gruppe ist und Y eine aromatische Gruppe nach einer
der Formeln ist

45
; ,z
. q - Q.
@@ II, . A III,
&0 X X
CHZ CHZ
I . !
58
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c2v . o 5556
.1111112601134 B1 ey 111111 1111Hm ﬁg’@ A

| 2@ pwobei die Y-Guppe an eonen R n enstoff In der "m g@iﬂ

i st und wobel A ein an den ar one- gi’(ﬁé#%ﬁb gebundene’

Ri ngsystemist, QIst getrennt bel j edem Auf | reten Wasser st off Al kyl oder

inert substitulertes Alkyl, mt der Bedlhgung, duB des an den aromat i schen
Ri ng gebundene Kohl egsto fatﬁm ein primares oder_sekiundgres Kohl enst of f a-
25 toMIst, X let get dedem Auf tret ogengr uppe, Z bst
ei ne Stl kstoff oder gen ent ’hal t ende Gr . er bi nd¥ng nach
Anspruch 1, dadurchdg2 §I chnet, dall X Brom® Ior | st und Z | st
NH2, NHR, NR2, OH, , 3

~~0 i .
oder u NHCR. N g) " NH CO?{ %Nobel R esne
Kohl enwasserstof fgruppe mt 1-12 Kohl enstoffatonen lot. 3. Verbindung nach
Anspruchel, dadurch gekennzeichnet, daB Q Alkyl mt 1-12 Kohl enst of fat onen
|st, Z 1st OH und X ist Brom 40 4. Verbi ndung nach Anspruch 1,
dadurch gekennzel chnet, daB sle ein Novol acharz |et, genthaltend m n-
destens i Gew. -% der dur@loY W eder gegebenen Grupe é/erbi ndung nach

Anspruch 4, dadurch kepgqzogchnet , dae di e Y-@ p
‘@; (o Jippe i stz 6.

2, 8- di hatsogeni erte -3,-dl (Cl1. 1 kyI
Ver bi ndung nach An L dadur cMIgeR&Fhzei cRRELANJAR ger den

2, 6-di hal ogenl ert en- Q- g- “45 3, 5- dlnethyl benzyl uPpen zuordbare
Hal ogengehalt von 1-20 Gegv. -% betragt. 7. Verbi ndung fig&ch j edem der
AnS-pf‘rfIche 1-6, dadurch gekennzel chnet, dae al e ei n gehAt et es Epoxy-

dur opl as® Ist | t nd m ndestens | -% d pe. 8. Verbi ndung

nach j ede m ng ?‘ﬁfﬂ" K\é'ﬁﬁ‘f%‘l Q?H‘I’PB?" 'std'a‘BwehebA ein A dangrameen

2] nn at‘s

ent hal - ten ' §n ﬁﬁ%{

T asznge;ruc ST

Ver bi ndung mt g%@gg&mggﬂ,g&%ﬁ,&waﬁh tteI der Fornmel (hm-Y, In
ed

der hm Brom Chgf einddtciitbfoadrEfal ey den Fornein genOgt 5S 27
2. Verbindung nach Anspruch 1, dadurch gekennzeichnet, daf8 X Brom oder Chlor istund Z ist NHa, NHR,
_ NR;, OH, OR,
30
0 0

oder "

w NHCR, N(CR)Z' NHCOR,

o wobei R eine Kohlenwasserstoffgruppe mit 1-12 Kohlenstoffatomen ist.
o/ 3. Verbindung nach Anspruch 1, dadurch gekennzeichnet, daR Q Alkyl mit 1-12 Kohlenstoffatomen ist,
Z ist OH und X ist Brom.
40 4. Verblndung nach Anspruch 1, dadurch gekennzeichnet, daf sie ein Novolacharz Ist, enthaltend min-
destens  Gew.-% der durch Y wiedergegebenen Gruppe.
8. Verbindung nach Anspruch 4, dadurch gekennzeichnet, dafl die Y-Gruppe eine 2 6-dlhalogenlerte-4-
Hydroxy-3,5-di{C,_4, alkyl)benzylgruppe ist.
6. Verbindung nach Anspruch 5, dadurch gekennzeichnet, dafi der den 2,6-dihalogenierten-4-Hydroxy-
45  3,5-dimethyl-benzyigruppen zuordbare Halogengehalt von 1-20 Gew.-% betr#gt.
7. Verbindung nach jedem der Ansprﬂche 1-8, dadurch gekennzeichinet, daB sie ein gehértetes Epoxy-
duroplast ist, enthaltend mindestens 7 Gew.-% der Y-Gruppe.
8. Verbindung nach jedem der Anspriiche 1-8, dadurch gekennzelchnet, daf sie ein Aromaten enthal-
tendes polymeres Harz ist, das mindestens % Gew. % der Y-Gruppe enthilt.
50 9. Verfahren zum Herstellen der gekuppelten aromatischen Verbindung nach Anspruch 1 durch Inberilh-
rungbringen einer aromatischen Verbindung mit einem aromatischen Alkylierungsmittel der Formel (hm)-Y, in
der hm Brom, Chior, OH oder C,.4-Alkoxy Ist und Y den Formeln geniigt

55
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A |eP 026434 B12O 26 30
die In Anspruch | angegebene Bedeutung haben, unter Bedlngungen die
ausrei chend sind, umdie gekuppelte aromati sche Verbi ndung zu bfl den. 10.
Ver fahren nach Anspruch @, dadurch gekennzel chnet, d%B das

Al | gkl erungemittel ng 35 (hm) CH  z 4Q ]
Q genigt, In der n Anspfiich 9 angegebené ung hat, X Ist
getrennts bel jede en sine Hal ogengr upbe, hit mgs, der G uppe

best ehend aus 46 Uor Y Chixor und Brom Q.| st bel Jeden1Auftreten
Wasserstoff oder C. .12 -GH yl oder inert substitulertigs Klkyl jewells mt
h8chst ens ei nern sekunddren Kohl enst of f at om an den s% Eagliedrigen Ri ng
gebunden, und Z die In Anspruch 9 angegebene Bedeutung hat. 11. Verfahren
nach Angpruch 10, dadurch gekennzei chnet, daM das Ai kylierungemtte
4- Bronmet hyl - 50 3, B-di brom 2, 6- di net hyl phenol oder
3, 5-Di brom 4- hydr oxynet Qyl -.2, 6- di net-hyl phenol |sf.
Anspruch 11, dadurch oi ghnet, daB Ar. auggeWn
best e- and aus Al kyl ol en“uiAd Novol ac. 1*. :
dadur ch "gekonri zel B Ar sin Hydroxyl
wel t er hi n dadur ch, “"dag eretherung mt Eplchlor ydl i'n ausgefohrt wrd,
um si ne endst Andi ge Hal g - 6s drin-organo-oxy ent #t ende
Meka< hal ogen- phenoxy gelcuppel te aromati eche Ver bi ndung herzutelien. 14.
Ver f ahr gn nachr Anspruch 13, dadurch gekennzel chnet, daS di e Epoxi di erung
der endst andi gen Hal o- %dFln or gano- oxy- G uppe ausgefflhrt wird, um sine
Met a- hal ogen- phenoxy- ep xy gekuppel te aromati sche VErblndung herzustellen
28 . z

x Q

25 . :
O T oder NO vII
N Q | X
Z . CHp

er fahren nach

t aus der G uppe
en nachy Anspruch 10,

™Ner Aromat | st, und

in denen Q, X und Z die in Anspruch 1 angegebene Bedeutung haben, unter Bedingungen, die ausreichend
sind, um die gekuppelte aromatische Verbindung zu bilden.

10. Verfahren nach Anspruch 9, dadurch gekennzelchnet, dalt das Alkylierungsmiittel der Forme!

4 Q

\/ .
. (M)CHZ @ z

X Q

geniigt, in der (hm) die in Anspruch 9 angegebene Bedeutung hat,
X ist getrennt bel jedem Auftreten eine Halogengruppe, ausgewshit aus der Gruppe bastehend aus
45 Fluor, Chlor und Brom,
Q ist getrennt bei jedem Auftretan Wasserstoff oder Ci-12 -Alkyl oder inert substitulertes Alkyl, jeweils
mit h&chstens einem sekundéren Kohlenstoffatom an den sechsgliedrigen Ring gebunden, und
Z die in Anspruch 9 angegebene Bedeutung hat,” .
11. Verfahren nach Anspruch 10, dadurch gekennmlchnet daR das Alkylierungsmittel 4-Brommethyl-
80  3,5-dibrom-2,6-dimethylphenol oder 3 ,5-Dibrom-4-hydroxymethyi-2,6-dimethylphenol ist.
12. Verfahren nach Anspruch 11, dadurch gekennzeichnet, dai Ar ausgewhit ist aus der Gruppe beste-
hend aus Alkyl-phenolen und Novolac.
13. Verfahren nach Anspruch 10, dadurch gekennzeichnet, dat Ar ein Hydroxyl enthaltender Aromat ist,
und weiterhin dadurch, daB die Veretherung mit Epichlorhydrin ausgefilhrt wird, um eine endstiindige Halohy-
66  drin-organo-oxy enthaltende Meta-halogen-phenoxy gekuppelte aromatische Verbindung herzustellen.
14. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daB die Epoxidierung der endstéindigen Halo-
hydrin-organo-oxy-Gruppe ausgefilhrt wird, um eine Mela-halogen-phenoxy-epoxy gekuppelte aromatische
Verbindung herzustellen.
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S* 15. Verfahren nach Jedem der Ansprfche 9-12, dadurchmﬂmmgm&mmldae” '
di e Reaktion beo erhihten Tenperatureg gqgeffl hrt wird ach
j ederPder Anaprfche 9-12, dadurch gekERAZETLARSt, daBl di'e Reakti'on *bel
Tenpe- raturen von 200(1)1 50eC in Gegenvvart si nes geei gneten Katal ysators
ausgef fi hrt wi r @ Verfahren nachjederyderfgsprishe g tiaduech @pkannreichnel slap digReaktigrobel erhthten

dadur ch gekenteFeeraliee pusgefilin widi e Reakt i on bel Tenpe- raturen von 80" C-2200C
ausgef ~hrt wirdi6¥s "ammﬁ‘ﬂ?déﬁdﬁfaﬁ'ﬁprﬂ@a%ﬂ?d‘éi’m ?'P"Eﬂé"'@tvﬁs di2)Repliian bel Tempe-

3:53??3:3{;@ A i e mw@a&“&%wm 15l Fompe-

turen von
18. Verfahren nach jedem der Anspn'.iche 9-12; dadurch gekennzeichnet, daB die Reaktion in Gegenwart
eines inerten organischen Verd{innungsmittels ausgefiihrt wird.
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