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wher ei nsA is a hydrocarbyl group hgly 82%0 é)g\l to 25, preferably from1l to
155 nost preferably from1 to abou 9 dn atons, 45

0 0 50 55 or 3 EP O 260 443 B1 0 -C

5 R is hydrogen or a hydrocarbyl group having from1l to 12, preferably from
1 to 6, nost preferably from1l to 4, carbon atons; each X is independently
hydr ogen, a hydrocarbyl or hydyocarbyl oxysgroup having from1 10 to 12,
preferably fréf 1 to 6(x refergbly frdm 1 to(Ms carbdflatons or a
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wherein A is a hydrocarbyl group having from 1 to 25, preferably from 1 to 15, most preferably from 1 to
about 10, carbon atoms,
“* 0] 0
" ”
-O"y -S", -S-S-y -S‘, -S"‘,
11
50
0
55 or



3
fromzero to 50, nost preferably from zero to 20 and each n independent!y

has a yalue of zero or oney ag @4l so that when ni and n have a
val ue of zero then Ais a di cyc opent i enyl ene group or a
di cycl opent adi enyl ene ol i gonmer group. is Anot her aspect of the present

i nvention pertains to a nethod for the preparation of nononers or oligoners
as defined above which conprises re&ctl ng at | east one al kali netal
phenoxi de of a material containing a plurality of aromatic hydroxyl groups’
with a vinylbenzyl halide in the pr®sence of a polar aprotic solvent and
subsequent |y recovering therefrom,acnaterl al wherein nore than 95% of the
aromati c hydroxyl groups have been cohverted to vinyl benzyl ether groups.
20 Anot her aspect of the present invention pertains to a nethod for the
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ar yl oxigpresntad kyheolawinglisemuiyvoxy and al kenyl oxy. The reacti on between the
arorrat i ¢ hydroxyl-containing materials and the vinyl benzyl halide materials
~svhen appropriate, the benzyl halide extender materials can be conducted
at \any suitable tenmperature which will sykstantially conplete the reaction
during the time enpl{B®d. Suitable te res include 45 those from/[err]
to [err] preferably from[err] to [&'r Chloef¥erably from [err]
to[err]. Suitable reaction tine include omO0.5 to 20, preferably from
0.5% o0 15, nost preferably from0.5 to hours. Suitable
hydroxyl containing materials which ca(nxhe enpl oyed herein include, for
exanpl e, those represented by the following fornulas V, VI and VII 50 55 4

wherein R' is a hydroxyl group or a -CH2X' group, X is as defined above and X' is a halogen, preferably

35 chiorine or bromine in the presence of an alkali metal hydroxide and a polar aprotic solvent and then (B)
reacting the alkali metal phenoxide of the resultant product with a vinylbenzyi halide in the presence of a
polar aprotic solvent and subsequently recovering therefrom a material- wherein more than 95% of the
aromatic hydroxyl groups have been converted to vinylbenzy! ether groups.

The term "hydrocarbyl” as employed herein includes, for exampile, alkyl, cycloalkyl, cycloalkadienyl

’\/ and oligomers thereof, aryl, aralkyl, alkaryl and alkenyl. Likewise, the term hydrocarbyfoxy as employed
herein includes, alkyloxy, cycloalkyloxy, aryloxy, aralkyloxy, alkaryloxy and alkenyloxy.

The reaction between the aromatic hydroxyl-containing materials and the vinylbenzyl halide materials
or, when appropriate, the benzyl-halide extender materials can be conducted at any suitable temperature
which will substantially complete the reaction during the time employed. Suitable temperatures include

45 those from -30° C to 100" C, preferably from 0° C to 80C°, most preferably from 15° C to 60" C. Suitable
reaction time includes from 0.5 to 20, preferably from 0.5 to 15, most preferably from 0.5 to 6, hours.

Suitable hydroxyl-containing materials which can be employed herein include, for example, those
represented by the following formulas V, VI and Vi
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EPﬁo 260 443 81 10 (VI) 15 20 25 wherein A, R X, mand mi are as defined
abpve, Rarticularly suitable aromatic hydroxyl-containing materials

i ncl ude, for exanple, dicyc[opentaﬁ?@ﬁ?ﬁAﬁ$§GZ,6-dinethyl phenol ),

di cycl opent adi enyl bis-(ortho-cresol), 30 dicyclopentadi enyl bisphenol and
conbi nati ons thereof. Such pol ycycl opent adi enyl pol yphenols and net h- ods
for thei'r preparation can be found in U S. Patent 4,390,680 issued to
Donal d L. Nelson. Al so(wuitable hmproxyl-cont@* ing materials include, for
exanpl e, resorcinol, bisphenol A sphenol sphenol K, bi sphenol
sul fi de,, bi sphenol sulfone, 3gg' - | Ehenol A,

3,3 ,5,5 -tetranethyl bisphenol FN&# 3 ,5% -te met hyl bi sphenol K

3,3 ,5,5 -tetranmethyl bisphenol sulfide, 3,3 ,5 5-tetranethyl bisphenol
suk;i35 fone, 3,3 ,5,5 -tetranmethyl bisphenol,

3.3",5,5 -tetranethyl -2,2',6,6"-tetrabropno bi sphenol, 1,1,1,-tri-

(hydr oxygphenyl ) al kanes and conbi nati ons thg&gof. i tabl e trihydroxyphenyl
al kanes and met hod for(V@heir preparatioh cap $be foynd in U S. Patent
4,394,496 issued to Paul G Schrader.  Hui | e yinyl benzyl halides which
can be enpl oyed herein include, forR¥xa vi f¥1 enzyl chlori de,

vi nyl benzyl brom de apd conbi nations th 40 3 pParticularly suitable
benzyl Malide chain extenders which can be enpl oyed herein include, for
exanpl e, 4-t.ononet hyl -3, 5-di brono-2, 6-di net hyl phenol,

2, 4-bi s(chl or onet hyl )&t yI ene, 4, 6-bi s(chl oromethyl)-m xyl ene,

2, 5-bi s(chl oronet hyl ) - p-xyl ene, 1, 2-bi s(brononet hyl)benzene, 1,3-bis
(brononet hyl ) benzene, 1, 4- Ri s(brononet hyl ) benzene,

1,R-bi stchl or onegiy] ) bfdXdge 13 pi s(xiy or pretdryl) beNzewe , 1, 4-bi s-
(chl or onet hyl ) benzg¥ne fand \conypi [pnS th . 45 Suy t gbl e al kal

met al hydr oxi dego v il car® el eypfied, 'nq{éﬁa,_a |l e, sodium
hydr oxi de, potassi\g § SeAi um® i de d co tions thereof.

Suklgblg pol ar aprotic k& which can be expl oyed hefatn include, for
exanpl e, glycol ethers, ketones, cyclic ethers, *nitriles, sulfones,
phosphoram des and conbi nati ons thereof. Particularly suitable polar

aproti c SGIHRIALAS Ri XGh sHdOn’ afeQs dERMEITIHoR. PaHiIcIRIY SRS dMEHELE Rydroxyl-containing materials
di met hyl suhdivayi @e exdhpiee tdityblopatadianiuilee 6-dimethl) phfl)N icydipéritatkengli 519 @Rho-cresol),
di oxaneg afigticgehtadiényEbisphérior and\tdinklhatiors Nheredt. ISydhegvBycgliopertddiedyl oy bhgholeindatieth-
1, 3- di net hvax Yor e peaparation can bé foeidio X)s. patepd A1300,680 afsbai® thoydide  eNetson. fAls0 asyitable
hexamet hylhyghxysintaingyi ragrialssodiug, fet bxamplectessrgnol, bisphenol A, bisphenol F, bisphenol K,
bisphenol sulfide, bisphenol sulfone, 3,3'.5.5-tetramethyl bisphenol . A, 3,3',5,5-tetramethy! bisphenol F,
3.3,5,5-tetramethyl bispheno! K, 3,3,5,5-tetramethy! bisphenol sulfide, 3,3',5.5“tetramethyl bisphenol sul-
35 fone, 3,3.5.5-tetramethyl bisphenol, 3,3'5.5-tetramethyl-2,2'6,6tetrabromo  bisphenol,  1,1,1-tri-
{hydroxyphenyl)alkanes and combinations thereof. Suitable trihydroxypheny! alkanes and method for their

preparation can be found in U.S. Patent 4,394,496 issued to Paul G. Schrader.
Suitable vinylbenzyl halides which can be employed herein inciude, for example, vinylbenzyl chloride,

'\_/,- vinylbenzyl kromide and combinations thereof.

40 Particularly suitable benzy! halide chain extenders which can be empioyed herein include, for example,
4-t.omomethyi-3,5-dibromo-2,6-dimethyl phenol, 2,4-bis(chioromethyl)mesitylene, 4,6-bis(chloromethyl)-m-
xylene, 2,5-bis(chloromethyi)-p-xylene, 1,2-bis(bromomethyl)benzene, t.3-bis (bromomethyl)benzene, 1,4-

bis{bromomethyl)benzens, 1,2-bis(chioromethyl)benzene, 1,3-bis(chloromethyl)benzene, 1,4-bis-
{chloromethyl)benzene and combinations thereof.-
45 Suitable alkali metal hydroxides which can be employed herein include, for example, sodium hydroxide,

potassium hydroxide, lithium hydroxide and combinations thereof.
Suitable polar aprotic solvents which can be employed herein include, for example, glycol ethers,
ketones, cyclic ethers, nitriles, sulfones, phosphoramides and combinations thereof. Particularly suitable
polar aprotic solvents include, for example, dimethylformamide, dimethylsulfoxide, dimethy! acetamide, N-
so methyl pyrrolidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene giycol dimethyi ethers, 1,3-dimethoxy
- propane, 1,2-dimethoxy propane, tetramethylene sulfone, hexamethyl phosphoramide, methy! ethyl ketone,
methyl isobuty! ketone, acetone and combinations thereof.
The vinylbenzyl ether-containing materials of the present invention are useful as coating materials,
molding resins, particularly electrical molding resins, adhesives and in preparing laminates similar to those
s5 made from unsaturated polyesters. Cured products of bromine containing vinylbenzyl terminated monomers
and oligomers have high glass transition temperatures (Tg),.good thermal stability, low dielectric constant
and excellent moisture-resistant properties and are therefore ideal flame- retardant materials for use in
preparing electrical laminates.
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Wi th a tespessatovled tocomh nerhpeguth antiddrg &dei weg adeat®, negiralize any excess base. The DMF was
removed by means of a rotating evaporator at 70 C to 80° C and a 10 mm Hg (1.33 MPa) vacuum. Then
1000 mi of a 27/75 percent by weight mixture of toluene/methyl ethyl ketone was added to the syrupy
residue. The solution was washed with 120 to 200 mi of water several times until the pH of the material was
7. The organic layer was separated and concentrated under a 5 mm to 10 mm (0.67 to 1.33 MPa) vacuum
35 at a temperature of from 60" C to 80° C. The 390 g of product obtained corresponded to a yield of 90%
based on the dicyclopentadienyl-bis-(2,6-dimethyl phenol) without need for further purification. Infrared
spectrum showed no residual phenolic hydroxyl groups remaining and chemical and ultraviolet (u.v.)
N analyses indicated that more than 99.9% conversion of the phenolic hydroxyl groups was achieved. The
structure was confirmed by nuclear magnetic resonance (NMR) analysis to be the bis(vinylbenzyl) ethers of
40 dioyclopentadienyl-bis-(2,6-dimethyl phenol).
Castings were made by heating the above prepared thermally reactive oligomers to a temperature of
from 60" C to 80° C until completely melted, degassing at a temperature of less than 80 C under less than
§ mm Hg {0.67 MPa) vacuum to remove entrapped air and then pouring into a preheated (100° C) mold.
The filled molds were heated at 120° C to 130° C for 1 hour, 170" C to 185" C for 2 hours and finally at
45 210°C to 220° C for 2 hours. The cured resin had a Tg of 210° C (by TMA) and 240" C (by DMA). The
properties of the cured resin are given in Table 1.
The samples were tested employing the following procedures.

THERMAL TESTS

50
Glass transition temperatures and other thermal data were determined by using a Dupont 943 Thermo
Mechanical Analyzer (TMA) and a Dupont 982 Dynamic Mechanical Analyzer (DMA) with a Dupont 1090
Thermal Analyzer.
Thermogravimetric analysis was conducted on a Perkin-Elmer TGS-2 system. The samples
55 (approximately 10 mg) were heated at 10" Cimin. in a steady nitrogen stream of 35 cm¥min. The isothermal
weight loss in air after 250 hours at 250  C was based upon the number obtained from a 1" x 2" x 1/8"
{25.4 mm x 50.8 mm x 3.175 mm) coupon.
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Ther mo  Mectiarshanad wiknelseryed whenTa@B)a (hBTmele) D) pioienay Behlopiyenwasiaddadiat Bl it After work-
Anal yzer (DR Exprenie b 4B ohhis-dnyenzytashersedl dinyrippgryasienyl-bisercrasel} wasi diained which
anal ysi’s @Rresroptrdutor dieldnot B7be Paspth o | dipirloprtastionylDistorceasp!) WO fipar gyrifipgtion.
( appr oxi nﬁ‘f’é’? (Rp ??ﬁ:}“%'?"é’%é&t’%?f“%l tPhenafiG UW'FP””P?] remaining 499 HerPicah é‘h”"'

st ream Of Sé?ql tl'ﬁt apm@mﬁtg%@?' versiol of the phenolic hydroxyl groups was achig’ ed The
structure was confnrmed by NMR analysis as the bis(vinylbenzy!) ethers of dlcyciopentadlenyl-bls(o cresol).

N The product was cured as in Example 1 and the results are reported in Table I.
40 . '

‘50

58



weight loss in air after 250 hours at 250 C was based upon the nunber
obtaine&t froma 1" x 2" x 178" ('25.ép gBe¥48P$ ™ x 3.175 mm) coupon. 6 3
ER: 0, 260 443 B1 MJ STURE RESI STANCE The meigﬁt gain due to noisture t
absorption was neasured periodically at roomtenperature after inmersing i
the clear castings into boiling water at 100 C. The weight gain is based :
upon the average 5 nunber obtained fromthree 1" x 2" x 1/8" (25.4 nmm X
150.8 nm x 3.175 nm) coupons. The wat e surfaces of the coupons was
‘carefully wi ped off prior to weighing. D ELECTRI C CONSTANT 10 The
di el ectrisc constants were obtained from3" x ompl/ EBxpt?{6.2 Nmx 76.2. nm
x 3.175 nm eepgpeptyneasured mﬁthgggggmeRad 1689 bradge andggahg%a el l.
COMPARATI VE ERPEQ-WENI A 15 e solvent disclosed I1n U S 4, , 936 was
empl oyed to BEEOBEe CURENGr oduct produced in Exanple 1. Thus, 94 g. (0.25
nol €) of dicgel anrat@drsrny, skeés- o3gu-ag0l and 9%boc3go (0. 6 nBoe)3eyf
vi nyl ben?y| ekdemecsle, a 60/ 40 percent by weight nixture of the
m/ p-isomners, invieieldi’esol ved in 158 m of acetxase. The sol urson was heat ed-
to reflux anduscisghpticon of 49 g 22 75 nol e) od20pot assi um l2gdr oxi de (86%
in 100 m ofA Eﬁaegﬂ s added over a period of 30 minutes. The nixture
was refl yxed jonal hour. An additional 150 ml of 20 acetone
was added an 1€, 201U B filtered to renove the precipitated potassium
chloride. Afjgeraigded R@. O ,g.@f fyglr oqui none, 3dshe sol uti orgg\f»as evapor at ed
to dryness on a rotating evaporator at 70 C under a 5 nmto 10 nm (0.67 to
1.33 MPa) valbudrsTiafter AS3Ag atesi dual oil was worked up as described in
Exanpl e & ab®WEC ok 288shA%-ant product was 119 g76%yiel d based on
di'cycl opent a#® &Fr bis-o-cresol) bféis- (vi .nﬂ-%enzyl ) - et hér 68f
di cycl opent agd ke RiiexOugaeed - Wi th only 94% of the phenolic hydroxyl
groups 25 COpoEhestimBolitingr M ned by chemical and u.v. analysis. Infrared
spect r um shovagtelehge hipoee, absor ptgon band of nes.dual phenaql.sc hydroxyl
gr Qups afpear j at, 3400 to 8500 [err]. The product was cured as in Exanple
{pldeterc ¢

1 and the re cgf&)@‘f%i n Table |. EXAMPLE 2 30 The same procedure of
Exampl e 1 wapogdfi e Teact ing 2409 {8y 78 1¥e5)s Yool CHChIRATRA €N -

e coarob e A S e A o ponbe v, im0 o g 0+ e e

2000 Hz 2.711/2.854 2.861/3.007 2.816/N.D.
30 5000 Hz 2.709/2.851 2.859/3.004 2.812/M.D.
10000 Hz 2.705/2.949 2.857/3.001 2.807/N.D.
20000 Hz 2.697/2.837 2.955/2.999 2.797/N.D.
50000 Hz . 2.699/2.838 2.851/2.994 2,798/N.D.
100000 Hz : 2.686/2.827 2.848/2.9838 2.784/N.D,
35 Dissipation Factor?!
Prequency, dry/wetz-
1000 Hz2 .00167/.00217 .00149/.00170 .00265/N.D.
2000 Bz .00167/.00212 .00150/.00183 .00259/N.D.
: 5000 B2z .00165/.00217 .00161/.00205 .00267/N.D.
N~ 40 10000 Hz -.00176/.00240 .00180/.00241 .00273/N.D.
20000 Hz .00196/.00277 .00206/.00302 .00284/N.D.
50000 Hz .00248/.00370 .00262/.00425 .00310/N.0.
100000 Hz .00289/.00460 .00313/.00552 .00343/N.D.

45 :
' lpielectric constant and dissipation factor were measured at room
temperature.

2This'prope:ty vas determined after 200 hours in 100°C boiling
vater.

s¢  3phis property was not determined.

COMPARATIVE EXPERIMENT B
55 :
The solivent disclosed in U.S. 4,116,936 was employed to prepare the product produced in Example 2.
Thus, 65 g(0.187) mole of dicyclopentadienyl-bis-o-cresol and 71 g (0.467 mole} of vinylbenzyl chloride, a
60740 percent by weight mixture of the m-/p- isomers, were dissolved in 200 mi of acetone. The solution



bi g(ortho-cresol) in 1000 M DV with 93 g (2.33 nole) of sodi um hydroxide
at |40 CGs;for 4 hours. The sane célor ga&ﬁhyﬁf observed when 286 g (1.87
malie) of vinyl benzyl chloride was a de 30 C. After work- up as in
Exdanple 1. 480 g of bis-vinyl benzyl ethers of

di gycl opentwasihamylto Fis(and @ lsaadh pf 36@Sof pltksBiumatldraideqdsod i 116 @il biatiqianel ads ddded
yi eI d of 8%%rkaseidd o 3@ imingek.omhe nbiaate avay refllbied (f@-anra@ditdng haint Ao utidifansltdo@ ! of
pur i ficati apatonbrwas added and Rje Siptt fitersdl shewee the precsiiatid ebtagsivendioride. ktetr adiyg

- groups r e®@b giohydsmadin@kahe sivtionawrd evaporated redryresniartoliting eegoratardt 70° C under a 5
appr oxi mat ainy toO® 90% ko (WErts i1 B MPR) tabwum ke wisdoes egidiaboilywas grodad op \aa gescribed in
achi eved. Prmpia t alove rfde yesyiacioradpet weel8hy (TRIvHriekhikasgsingdicyglorehiadieny! bis-o-cresol) of
bi s(vi nyl b&isxipyipengy!irifies ob flicytopsniadiept iisdirasplywithiny( Y plethe IPhenolithieydrwd dirqups
was cured &PTPdEs defpmined bysemicl@nd we@nasisar e reported in Table 1. 40 45 50
557 EP 0 260 443 Bl TABLE | Conp. Expt Property

Exanpl e ¥ Exarrpl e BEFORE CURI NG Gel Tinme [err] sec.

igg 420 A mix contalmng 30 pa ¥ 360 10 rtstby wem\t op{he duvmy;%vzyl e]hers of
dicyclope rized 2

2t2)0 504 af)‘o %ro f wi i ar resn % deélgnf Ojlg am gullw gtr?c

obtain ! \é%nst t §dns£p%{|g fa oAf Table ll

after agin duct ana e?nzed \ﬂth%‘vl’nyl béﬂzene by heating to a temper;turg @f from

[err] 60 °C until completely melted, degassmg at less than 80 C under a less than 6§ mm Hg. (0.67

MPa) vacuum to remove entrapped air and then pouring into a preheated (1 00° C) mold. The filled moids
were heated at 120" C to 130" C for 1 hour, 170" C to 185" C for 2 hours and finally at 210° C to 220" C for
20 2 hours. This product is designated as Sample 2. The dielectric constant and dissipation factor are glven in
\ Table .

25 TABLE II
N
Sample 1 Sample 2
o Dielectric Constant Frequency,
1000 Hz ' 2.692 2.710
10000 Hz 2.683 2.701
5 100000 Hz 2.664 2.682
Dissipation Factor Frequency,
: 1000 Hz . 0.00192 0.00166
w0 10000 Hz 0.00188 0.00184
100000 Hz | 0.00241 0.00229
EXAMPLE 4
45
‘EXAMPLE 4
"~ 50 In a similar manner to Example 1, 51 g (0.2 mole) of methylene bis(2,6-dimethyl phenol) was reacted

with 64 g (0.42 mole) of vinylbenzyl chloride in the presence of 18 g (0.44 mole) of sodium hydroxide and

150 g of di-methylformamide. There was obtained 72 g of viscous product. The structure was confirmed by

NMR and IR analysis as bemg the bus(vmylbenzyl) ethers of methylene bts(2 B-dimethy! phenol). The

ohgomer was cured at 120" C to 130" C for 1 hour, 175  C for 1 hour, 200° C for 2 hours and finally at
55 230" C for 3 hours. The properties of the product before and after curing are given in Table Iit.



Moi sture pick-up after 200 hrs in boiling water at [err] % 0.3

[ERR] = 0.5 25 Dielectric gpaszggggg%{r] Frequency, dry/[err] 1000
Hz. . 2.713/ 2. 860 2.820/ N.D. 2000 Hz

2.711/ 2. 854 2.861/ 3. 007 2.816/ N. D. 5000 Hz {
2.709/ 2. 851 2.859/3.004 - 2.812/N.D. 10000 Hz £
2.705/ 2. 849 2.857/3.001 2.807/ N. D.

2.697/ 2. 837 2. 855/ 2.999 2. 797/ N. D. i%égg;igl

2.699/2.838 2.33&@&_3%5—__—3 798/ N. D. 100000 Hz

2.686/ 2. 827 2 EQBFRING> 7g4/N.D. 35 Dissipation Factor [err]
Frequency, dry/[errGelOQ@meze 175°C, sec. . 00167/ . 84817 .00149/.00170

. 00265/ N. D. 2000 FEEXOtheP . 00167/ . 00212 . 00150/ .00183

.0 259/ N. D. 5000 Hz m .00165/.00217 . 00161/ . 00205

.00 67/me. 40 1000@nk&ial, °C -.00176/.002468¢0. 00180/ . 00241

. 00273/ N*D. 20000 82 . ° . 00196/ .00277 .0 6/,,Q0302
00284/ N. D. 50000 Hp Maximum, °C . 00248/ . 00370 8%@ F3go425

. 00310/ N. D. 100000 Hz . 00289/ . 00460 00313/ 00552

. 00343/ N. D. 45 Di AFEER; CHRINGst ant and di ssipation factor were neasured at

r oom t enper at ur e. thbﬁmﬁioﬁﬁéﬁll rmned after 200 hours in [err]
b0|I|ngn%ater 50 pro ertieaagsggt det ermi ned. COVPARATI VE
3

EXPERI MENT B 55 The”SBPQEHQ aPseP &8 PR WtS. 4,116,936 was enpl oyed to
prepare the product1ggggdutged in Exanple 2. Thus, 65 g(O?i §7) nol e of

di cycl opent adi enyl - bi s-0-cresol and 71 g (0.467 nole) of vinylbenzyl
CﬁLﬁT'dem a Wt. loss after aging at

250°C for 250 hrs.

in air, % 3.44

25 o
Moisture pick~up after 100

hrs in boiling

water at 100°C, % 0.4
30

EXAMPLE 6

35 The procedure of Example 1 was repeated except that 3,3'5.5-tstramethyl-2,2'.6,6'
tetrabromobispheno! (1), 3,3'.5,5-tetramethyl-2,2’ 6-tribromobisphenol (2), were employed instead of the
dicyclopentadienyl bis-(2,6-dimethyl phenol). The corresponding products had no residual phenolic hydroxy!
groups as determined by IR analysis. The products were cured as in Example 1 and their thermostabilities
were compared with that of bis(vinylbenzyl) ethers of tetrabromobisphenol A as descnbed in U.S. 4,116,936.

N 40 Temperature required to obtain a 5% wt. loss and the weight loss after aging at 250" C for 250 hours in air
are listed in Table 1V.

45

50

55
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6&/ 40 percent by weight m xture of the m/p- isomers, were dissolved in 200
m .of asetone. The solution 8 ~ EP 0 260 443 Bl was heated to reflux and a
spl ution of 36 g of potassi um hydEBRi26044389) in 11 5 m of nethanol was
afilded over a period of 30 m nutes. The m xture was refluxed for an '
afldi ti onal hour. An additional 200 m of acetone was added and the sol ution
f{ltered to renove the precipitatggd potassiumchloride. After adding 0.05 g
of hydroqui none, the solution wa§ gvagprated to dryness on a rotating
evaporator at [err] under a 5 5 grgnﬂg};l@qm Hg (Q.67 to 1.33 MPa) vacuum

The vi scous residual oil was workefl Jug| as® descri bed in Exanple 1 above. The
réesul tant product -was 80 g (77% §igl¥epased on di cycl opent adi enyl

bi s-0-cresol) of bis-vinyl bepzyl «€f I®8 of di cycl opentadi enyl bis-o-cresol
with only 91% of the phenoli§ hydroxyl groups converted as determ ned by
chem cal and u.v. analysis. 30 EXANPLE 3 A mixture containing 30 parts of
di vi nyhe benzene and 70 parts§hy wgi%y of the divinylbenzyl ethers of

dj cycl opent adi enyl bi s(2, 6- d?’matl‘@l“' en® ) prepared as in Exanple 1 was
pblyrrerlzed at [err] to [err§ forgd Bbur$ The product was a tough clear
resin. This product is desigaat edS&n anple 1. The dielectric 15 constant
ahd dissipation factor are gfvenad Thole I1. The product of Exanple 2 was
copol yreeri zed with divinyl benzene by heating to a tenperature of frome60 C
to 80 Cuntil conmpletely neleed, degagsing at |less than 80 C under a | ess
than 5 nm Hg. (0.67 MPa) vacgumto re8pvé ed rapp8d air and then pouring
into-a preheated (100 C) nolw. T fled,rmlds were heated at [err] to
[err] for 1 hour, [err] to [&rr]s or hour§ and finally at 210 Cto 220 C
f 02022 hours. This product,is &esi gnat ed as Sanple 2. The dielectric

constant and di ssipation facgor e gjven in Table Il. 25
TABLE 1l Sanple 1 §arrpf‘ 2'-30 Di el ectgi c Constant Frequency,
1000 Hz Aa @ 3 S R 2292 2.710
10Q00 3.5 ~ ol ™ o 2883 2.701
- 100000 af - b 2. 664 2.682 35
- 85
r<] opd
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Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

55 1. A monomer or oligomer containing a plurality of vinylaryl ether groups represented by the following
formulas 1, i or it :




T WP WP it SN

Di ssi pation Factor Frequency, 1000 Hz '
0. 00192 0. 00166, 40 - 10000 Hz

0. 00188 0.00184 10000@pHag
0. 00241 0. 00229 EXAVPLE 4 ABSBXAMPLE 4 50 In a sinilar

manner to Exanple 1, 51 g (0.2 nole) of nethylene bis(2,6-dinethyl phenol)
was reacted with 64 g (0.42 nole) of vinylbenzyl chloride in the presence
of 18 g (0.44 nole) of sodi um hyd@oxi de and 150 g of di-nmethyl formamni de.
There was obtained 72 g of viscgus pehduct. The structure was confirmed by
NVR and | R anal ysis as being th® i~s&inyl henzyl )» ethers of methyl ene

bi s(256-di net hyl phenol). The oli g was cured at [err] to [err] for 1
hour, 175 C for 1 hour,[err] foP 2 28urs and finally at 55 [err] for 3
hours. The properties of th# pr8dtuct “before and after curing are given in

Table I11. EP O 260 443 81 TABLE 111 5 . BEFORE CURI NG Cel
Ti me [err] 175C, sec. . e 0" 540 ExothermInitial,
[err]™ ' £ Toa o o180 10 Maxinum C
220- 230 AFTER CURI NG 15 3 ® & sl The¢mat Stability Tenp. required to
obtain 5% wt. loss, C & <& | 375 20
W. loss after aging at [__e;rr]gfé)"‘ZSO hrs. in air, %
3.44 25 & .
& o .
3 g s 3
s S ™ -
20 @ ~
- .
>
[
oy M
2o g 32 =
[~ he oy -]
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Claims

Claims for the following Contracting States : BE, CH, DE, FR, GB, (T, LI, NL, SE

s5 1. A monomer or oligomer containing a plurality of vinylaryl ether groups répresented by the following

formulas |, lor 1
* ¢ L M S5 *




Moi sture pick-up after 100 hrs in boiling water at [err], % i
0. 4. 30 BXAMPLE 5 35 The - proce#ugg q% £xample 1 was repeated

exeept that 3,3 ,5,5 -tetranethyl- % , BG t et r abr onobi sphenol (1),
3,3 ,5.5 -tetranmethyl -2,2",6-tri bronobi sphenol (2), were enployed i nstead
of the dicyclopentadienyl bi s- (2, 6-di net hyl phenol). The correspondi ng
products had resi dual pheno |c hydroxyl groups, deter(q?,ned by IR
anal ysi s. The ?oducts (Xse c red ad¥iq Ie 1t t hei ',

t her nost abi | i t | es vver onpar hat o] nub gé_)_oet hers of
t et r abronobi s e e nper at ur e
reqwredto obtalna50wt Ios an the |nght Ioss after agingjat 250 C

for 250 h&urs in air are listed in Table I'V. 45 50 10 EP O 260 443 Bl 35
40 C|a|m; Claiosfor the followng Contracting States: RBE__CH FR GB,

I T, LI NL, -SE 55 1. A nononer or ollgorre cotalnlngaplurallty of
vinyl argl et he¢y grouf$)sepresefflad by tHq Nolfd ow ndxﬂ@ | as 1“)I4I or 111
EP O 260 443 H1 15 45 '}V

15

o ID)

— 1 (X)4 e (%) 4 “”4 (X)4 (X),
azt:aea—-@ CHz 10 ‘@‘(M ‘@cnacnz
25

(111}

* (X} 4 (X) 4 (X)4
'@" —-@— CH=CR,| -
3

35

wherein A is a hydrocarbyl group having from 1 to 25 carbon atoms,

20 _ ) ' 0 0 0

" " ”

-0-, -8-, -§-S-, -S§-, =8-, or =C-;

- "

o

R is hydrogen or a hydrocarbyl group having from 1 to 12 carbon atoms; each X is independently

50 hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 12 carbon’atoms or a halogen atom;
m’ has a value of from zero to 200; each m and n independently has a value of zero or one; with the
proviso that when m' and n have a value of zero, then A is a dicyclopentadienylene group or a
dicyclopentadienylene oligomer group.

55 2. A monomer or oligomer as claimed in Claim 1 wherein A is a hydrocarby! group having from 1 to 15
carbon atoms; R is hydrogen or a hydrocarbyt group having from 1 to 6 carbon atoms; each X is
independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to & carbon atoms or a
halogen atom; each m and n independently has a value of zero or 1; and m' has a value of from zero to

N

R LA

P

12




Clgims CQains for the followng Contracting States: BE, CH DE, FR GB, IT,
LI § NL,.,SE 55 1. A nobnoner or ol i ining a plurality of vinylaryl
et er ‘groups represented by the foﬁ#ﬂgé B@&@nulas [, 1l or Il 11

C L M S * EP 0 260 443 B1 [err] [err] 20 2 35 wherein Ais a
hydrocar byl ggoup having from1 to 25 carbon atons, 40
0 0 0 45 0 Ris hydrogen or a hydrocarbyl group having from
1 o 12 casbaNmahoni¥s or digditer ¥s bigimbdI e d ebloit A5 a hydroddydr 6P Maviiy from 1 to 10
hydr ocar byl afarbbiy dfome;art Byhyaregengsrod ydfoaaby @roup GBin fiotn 120 & EBENaterhe) BBChOX isa
hal’ ogen sat onjindebendersly dydragbn) @ tgdrodaryhor hgdracatbglodOidouperaddy froman 4rcarbon atoms or a
i ndependent | yhalogen atony atdre’ he$ a zabue@f fiom ameto 20d t h t he provi so that when m and
n have a value of zero, then Ais a dicycl opentadienyl ene group or a
di cycl opent-adh eppmener Qb@qngomaclaugedm&la"ss whrein gherraanomerror gligoeriig saipsted frgm the
clafmed in Clggum cnsifing of Hhebistgnyibenayll rathen ob gicyaippeniasieny\tigidss-dimethy! pheash).1 His-
cat bon & ons;Vimiegzyh phtrohdiyopeniediRpi PEEsieBt group having from1 to 6
cat bon atons; each X i s i ndependently hydrogen, a hydrocarb or
hydr ocar by oA/ thed H‘S\H"?nga 9“0%31“‘?’19"‘8" Qraafignmer 53 B‘H'ﬁ‘e%f" %Y‘Vr‘i%rfl'ig‘ér? ‘3t4oY‘H'°h
“eagh mand n ‘ﬁ°ﬁ j) a%"g%}g eﬁél%,aa' 'éh e & “°Z'8? g ?qf"atf"a' S37tpinipo aplicality qf ajoppatic,

frbm zero to hydro q‘ presenoe a polar aprotic solvent and subsequently
15 recovering therefrom a matenal erem more than 95% of the aromatic hydroxyl groups have been
converted to vinylbenzyl ether groups.

6. A method for the preparation of a monomer or oligomer as claimed in any of claims 1 to 4 which
comprises {A) reacting at least one alkali metal phenoxide of a material containing a plurality of
20 aromatic hydroxyl groups with at least one chain extender material represented by the following formula

— v

. . (IV)
U | R' CHy~X'

(X)y

30
wherein R’ is a hydroxyl group or a -CH2X' group; each X is independently hydrogen, a hydrocarbyl or
hydrocarbyloxy group having from 1 to 12 carbon atoms or a halogen atom; and X' is a halogen; in the
presence of a polar aprotic solvent and then (B) reacting the alkali metal phenoxide of the resultant
product with a vinylbenzyt halide in the presence of a pofar aprotic solvent and subsequently recovering
35 therefrom a material wherein more than 95% of the aromatic hydroxyl groups have been converted to
vinylbenzyl ether groups.

7. A method as claimed in Claim § or Claim 6 wherein

i {a) said material containing a plurality of aromatic hydroxyl groubs is a material represented by the
~ 40 folfowing formulas V, Vi or Vii

45

50

85
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3. A nonomer or oligoner as clained in daim1l wherein Ais a hydrocarbyl
group having from1l to 10 carbon atons; R is hydrogen or a hydrocar byl
group having from1l to 4 carbon attgog' 2&3\%& is 5 i ndependent |y
hydr ogen, a hydrocarbyl or hydrocar yqoxy group having from1l to 4 carbon
atons or a halogen atom and m has a value of fromzero to 20. 4. A
nmononmer or oligonmer as clained in Caim11 wherein the nononer or oligoner
is selected fromthgyproup consisting of the bis(vinylbenzyl) ether of
di cycl opent adi enyl bi s(2, 6-di gyl phenolx)jpis- 10 (vinyl benzyl)

| -C

et her of dicycl opentadienyl b resol). 5. A nethod for the preparation
of a nononer or oligoner Eﬁb (8 pgs 1 to 4 which conprises
reacting at |east one al kall phengxid a material containing a

plurality of aromatic hydroxyl groups with a vinylbenzyl halide in the
presence of a polar aprotic solvent and subsequently 15 recovering
therefroma material wherein nore th 95% of fhe aromatic hydroxyl groups
have beéh converted to vinyl benzyl efher{Xkpups\ 6. A method for the
preparation of a no r or oligoner{as glained}in any of clains 1 to 4

whi ch conprises (A) reacting at gea &l ij metal phenoxi de of a
material containing a plurality of 2 aro ig¢ hydroxyl groups with at

| east one chain extender material repNesented By the following fornula IV
[err] 3¢°wherein R' is a hydr oxyl group or a [err] group; each X is

i ndependent |y hydrogen, a hydrocarbyl or hydrocarbyl oxy group having from1l
to 12 carbon atons or a hal ogen atom and [err] is a halogen; in the
presence of a polar aprotic solvent and then (B) reacting the al kali netal
phemoxi gg of the reddk¥ht product with a vinyl benzyl halide in the
presence of a polar aprotic solvent and subsequently recovering 35
therefroma material wherein nore than 95% of the argnmatic hydroxyl groups
have been converted t o, Vi nfl benz et her,_groups,, 7. /A nmet hod Rgs imed in
daim5 or daimé whklbinf (HXbhi\d rratéﬂﬁgal c i fi lof
aromat i @ hydroxyl grou ts a- i al Afepresent

fol | owi ng fornul a0 0 (Mg OH

&

30

35 : " L "

hydrogen or a hydrocarbyl group having from 1 to 12 carbon atoms; each X is independently
hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 12 carbon atoms or a halogen
45 atom; each independently has a value of zero or 1; and m’ has a value of from zero to 200;
(b} said extender materiaf is 4-bromomethyi-3,5-dibromo-2,6-dimethyl phenol, 2,4-bis(chloromethyl)-
mesitylene, 1,2-bis(bromomethyl)benzene, 1,3-bis(bromomethyl)benzene, 1,4-bis(bromo-methyl)
benzene, 1,2-bis(chioromethylibenzene, 1,3-bis(chioromethyl)benzene, 1.4-bis(chlioromethyl)-
benzene, 4,6,-bis(chloromethyl)-m-xylene, 2,5-bis{chloromethyl)-p-xylene, and combinations thereof;
50 (c)said vinylbenzyl halide is vinylbenzyl chioride or vinylbenzyl bromide; and
{d) said polar aprotic solvent is dimethyiformamide, dimethy! acetamide, dimethylisulfoxide, N-methyi
pyrrolidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene giycol dimethyl ether, 1,2-dimethoxy
propane, tetramethylene sulfone, hexamethyl phosphoramide, methyl ethyl ketone, methyl isobutyl
ketone, acetone or mixtures thereof.
55
8. A method as claimed in Claim 5 or 6 wherein
(a) said material containing a piurality of aromatic hydroxyl groups is a material represented by the
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EP§0 260 443 Bl 5 10 30 wherein A is a hydrocarbyl group having from1 to
25§carban atoms,-O, 35 40 ° ' '
JQydrogen or a hydrocarbyl group FR0i2694#38M 1 to 12 carbon atons; each X
i ndependent |y hydrogen, a hydrocarbyl or hydrocarbyl oxy group having
m1l to 12 carbon atons or a hal ogen 45 atom each i ndependently
a value of zero or (¥} and M has a value of fromzero to 200; (b) said
ender material is 4-brononet h{X}g, 5-di br ondX246- di net hyl phenol ,
-bi s(chl oronethyl)- nesityl ene, 2-bi s(bro t hyl ) benzene,

- bi s{ br ononet hyl ) benzene, H9, Gvha- zene,
1,2-bis%chloronethyl)benzene, 1, 3-%i s(chl oronet Ryl ) benzene,
1, 4-bi s(chl oronmet hyl )- benzene, 4,6, -bis(chloronethyl)-mxyl ene,
2, 5-bi s(chl oronet hyl ) - p-xyl ene, and conbi nati ons thereof; so .(c)said
vi nyl benzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and (d)
saj d popar aprotic solvent is dinethylforngn de, di ngthyl acetanide,
t hyl sul f oxi de, N-nethyl pyrrolidinone,f di %he, acetonitrile,
t et rahydr of uran, ethyl ene(vwglyycol di net hyl , 1, 2-di met hoxy propane,
ranmet hyl ene sul fone, hexanethyl ph&sg %kt hyl ethyl ketone,
hyl isobutyl ketone, acetone or m xture§ thereof. /53 8. A nethod as
imedsin Claim5 or 6 wherein (a) said material containing a plurality of
mati c hydroxyl groups is a material represented by the follow ng
rmulas V, VI or VII 14 EP O 260 443 B1 10 [err] (VII) 20

{ViI)

20

(X)q (X) 4 (X)g (X (X),
= HO 0 0‘@'(‘% °‘©—°
ml

30 wherein A is a hydrocarbyl group having from 1 to 15 carbon atoms, -0-,

0 0 o

" " "

-§-, -S-8-, -8-, -S5-, or -C-; R is

”"

o
40 oot
' hydrogen or a hydrocaruyl group having from 1 to 6 carbon atoms; each X is independently
hydrogen, .a hydrocarbyl. or hydrocarbyloxy group having from 1 to 6 carbon atoms.or a halogen
atom, preferably bromine; each m independently has a value of zero or 1; and m' has a value of
: from zero to 50;

45 (b) said. extender material is 4-bromomethy!-3,5-dibromo-2,6-dimethyt phenol, 1,2-bis(bromomsthyi)-
benzene, 1,3-bis(bromomethyl)benzene, 1,4-bis(bromomethyl)benzene, 1,2-bis(chloromethyl)-
benzene, 1,3-bis(chloromethyl)benzene, 1.4-bis(chloromethyl)benzene, 2,4-bis(chloromethyi)-
mesitylene, 4,6-bis(chloromethyl)-m-xylens, 2,5-bis(chloromethyl)-p-xylene, and combinations there-
of;

50 (c) said vinylbenzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and
(d) said polar aprotic solvent is dimethylformamide, dimethyl acetamide, dimethylsulfoxide, N-methyl
pyrrolfidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene glycol dimethyl ether, 1,2-dimethoxy
propane, tetramethylene sulfone, hexamethyl phosphoramide, methyl ethyl ketone, methy! isobuty!
ketone, acetone or mixfures thereof.

55
9. A method as claimed in Claim 5 or Claim 6 wherein
{a) said material containing a plurality of aromatic hydroxyl groups is a material represented by the
following formulas V, Vi or Vil
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-30 wherein A is a hydrocarbyl group having from1 to 15 carbon 7
-atonms, -0, 0 0 “0 [ eEP D 260448 Bydr ogen or a hydrocarbyl grou
having’from1 to 6 carbon atons; each X is independently hydrogen, a
Aiydr ocar byl or hydrocarbyl oxy group having from1 to 6 carbon atons or a
"hal ogen at om preferabl yyhrom ne; each mindependently has a value of zero
or 1; and mhas a value o fron1z?§p to 50; 45 (x) (b) said extender
material is 4-bronomnethyl -3, 5-di brogb- 2, 6-di neth phenol , '
1, 2-bi s(bronmomet hyl ) - benzene, g4 23 ene,
1, 4- bi s(Br ononet hyl ) benzene, f,z- chl or 8net h benzene,
1, 3-bi s(chl oronet hyl ) benzene, 1, 4-bi s(chl oronethyl)benzene,
2, 4-bi s(chloronet hyl)- nesityl ene, 4, 6-bis(chloronethyl)-mxylene,
.2,5-bi s(chl oronet hyl ) - p-xyl ene, and conbi nati ons there- of; 50 (c) !
sald vinyl benzyl halide is vinylbenzyl chloride or viyiyl benzyl bromn de; and i
(d) said polar aprotic solvent is dinethylfpbrmeg de, di nethyl acetam de,
di et hyl sul f oxi de, N—nethy{j1 yrrolidi none, {di acktonitrile,
t et rahydrof uran, ethyl ene Igcol di et k o d] met hoxy propane
tetramet hyl ene sul fone, hexanet hyl phosphor , et et hyl ketone,
nmet hyl i1gobutyl ketone, acetone or m xtures Y hereof. 55°9. A nethod as
claimed in aim5 or Caim6 wherein (a) said naterial containing a
plurality of aromatic hydroxyl groups is a material represented by the
followwng formulas V, VI or VII 15 * cC L M S * EP 0 260 443 Bl
(V) [err] [err] (vir)

20

—

(%), (X), (X} (R4 (X)¢
| » 50 0 o—@ é- (A)g 0
U
. ! m'
30 wherein A is a hydrocarbyl group having from 1 to 10 carbon atoms, -O-,
0 0 0
" " "
35 : S .
-§-, -8-8-, -S-, =S- or ~C-; R is
' ' "
_ 0
-

hydrogen or a hydrocarbyl group having from 1 to 4 carbon atoms; each X is independently
hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 4 carbon atoms or a halogen
atom, preferably bromine; each m independently has a value of zero or 1; and m' has a value of
from zero to 20; :
45 {b) said extender material is 4-bromomethyl-3,5-dibromo-2,6-dimethyl phenol, 1,2-bis(bromomethyl)-
benzene, 1,3-bis(bromomethyl)benzene, 1,4-bis(bromomethyl)benzene, 1,2-bis{(chloromethyl)-
benzene, 1,3-bis-(chloromethyl)benzene, 1,4-bis(chloromethyl) benzene, 2,4-bis-(chioromethyl)-
mesitylene, 4,6-bis-(chloromethyl)}-m-xylene, 2,5-bis-(chloromethyl)-p-xylene, and combinations
thereof;
50 {c) said vinylbenzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and
{d) said polar aprotic solvent is dimethylformamide, dimethyl acetamide, dimethylsulfoxide, N-methyl
pyrrolidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene glycol dimethyl ether, 1,2-dimethoxy
propane, tetramethylene sulfone, hexamethyl phosphoramide, methyl ethyl ketone, methyl isobutyl
ketons, acetone or mixtures thereof. .
55
10. A method as claimed in any one of Claims 5 to 9 wherein the reaction is conducted at (1) a
temperature of from -30° C to 100" C for 0.5 to 20 hours, (2) a temperature of from 0" C to 80" C for
0.5 to 15 hours, or (3) a temperature of from 15" C to 60" C for 0.5 to & hours.
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10 gVI) [err] (V1) 20 25 so 30 wherein Ais a
hydfocarbyl group having from1l to &B i geggtons -0, O 0 0
35 4S-, -SS, -S, -S- or -C; Ris 0 40 hydrogen or a hydrocarbyl group
having from1 to 4 carbon atons; each X is independently hydrogen, a
hydfocar byl 11o/A chrpble ogrerobitidnocompiising @manermer iegarf aligrmel a¢ daiedaarny@Re &t @eFEs Oto 32
hal pgen atom preferably brom ne; each mindependently has a val ue of zero
or 1; and ni2 Azgyrahie\cemgesitioh abqorsting e (Gigirn 91 Agtherjepmprising a Cirables epsinl sefrtterntiem the
mat ¢rial is 406HRAWHEiNE\f bismaeiginige. FRigcyanates RelyahgnolsppRiREPargy! ethers of polyphenots,
1, 24 bi s(l§rormﬁ%°c"ﬁ9§3“5’ migyosthereot. 13- bi s( br omonet hyl ) benzene,

1, 4- bi s(br ononet ) benz (chl.oronet hyl )- benzene,

1, 3- bi s- (cW'ﬂﬁﬁ&ﬁ?/fﬂ"ﬂﬂﬂ?&?@“’a"fmﬂsf?f (&Tifﬁomet hyl ) benzene,

2, 4-bi s-(ch] oronet chl o | en

2. 50 o ( oht o R o 7p° ;eyf e S e o R G i By &g Sy grpues
sai fl vi n)f’l benze)'?Tes?{'éﬁ\é °w'"ﬂ eaﬁz'y “Chloride or vi nyl benzyl brom de; and
(d)} said polar aprotic soI vent is dinethylfornmam de, dinmethyl acetan de,

di net hyl sul f oxi q? N- et hyl pyrrglidinone, ® oxane, acetonitrile,

t ety ahydr of ur an, ét hyl endX4 ycolf di netiy et er, &Kidi met h&%3a propane,
tetyanet iyl ene sulfonexarret yl p phor anj de, | ket one,
methyl i sobutyl Hefreletage od as
cla ned in any one of O ms 5 to 9 Wherein Re redction is condudted at
(D] a terrpersature of from[err] do [err] for 0.5 to 20 hours, (2) Ja
tenperature of fram 0 C to 80 Cfor 0.5 to 15 hours, or (3) a tenpgerature
of from#5 Ctojg0 Cfor 0.5 to 6 hours. 16416

\f (X)4 (X), (x), (X)q (X) 4
«@-mw@‘ Cﬂz‘@"ﬂ cn,—@-ckcnz
: 25 m - J/n
W
30 (11}
. (x) (X)4 (x)‘ (X)‘ “”4 (X)‘
Hzcacu—@ ‘@—( Alg CH3 -écascnz
35
o (rxr)
N 40

(X)q (X g (%),
@- S,
45

wherein A is a hydrocarbyl group having from 1 to 25 carbon atoms,

50 ' o o 0
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* C L M S * EP 0 260 443 Bl 11. A curable conposition
conprisi,ng a nmononmer or an‘oli gomersaaz@baugrad in any one of Clains 1 to ‘3.
12. .A curabl e conposition according to aim11 further conprising a

cur abI e resi nBseIp!eﬁct ed fr?‘m t hg %oup consi sti nggof bi smal ei ci m de,

pol ycyanat es Bfis prsirggemena hgdrogathgieuppharigy frore tiife1d carbomaionygyhachof is, indgpendently
epoxi des and PHdsagert éi‘y‘!fPFéfbé'cﬂrooﬁYd@CarPY#Bfogmup t‘Wé‘M’G‘F‘I‘MM‘%HﬁW&@'ﬁ halgeeBiatomes :
AT, ES 1. A n®i SR 2lp of Fr sreR208t9aehmand A indeReaeRsly as aoriug pimsic & a7t Aitheg
a plural | ty oPfojioniptayiiep mita9d " Bave gp@luppf zero, thepAde érﬁ"é’ﬂ'@?ﬂ?‘“ﬂ'?ﬂ‘é'ﬂ%%%ﬁ”ﬂ?
~fornul as®l, ?"c‘(fPP "I‘ﬁd'°5v'°26° PP 93P "2"““ co P’Is? ‘%19"9[ %tr t‘i!\‘ﬁé‘!‘%'u mpiah phegoxige o
hydr ocar byI frgiide in t

n |l 0 go rgse C?
443 Bl R h %g 5%@ "faFGB?h 9'?'6"‘53‘2 hen PpB At the
atom cach 7 iy %ea s qﬁﬁg@ FLb IR0 bt 2car byt iy

otp ha%' 39 o&fo‘ C‘ggng p QFa & r?cmser ﬁohﬁn@? &%%%g%t ‘Pu’Jme’L} w%%yl Btk cyu of

fromzeroto zero or
u@«ﬂ Orrd I?a
with the provi Eﬁt and n have a value of zero, then Ais a
dlcyclopentadlenylene group or a 5 di cycl opent adi enyl ene ol i goner
group which conprlses reacting #t |east ong al kali netal phenoxide of
15 (X}, (X)‘ (X), (X),
ByC=CH -@-ca;‘\ 0—@-—

20

» —@-cz—o caacaz
)

30

(2]

(11) '

: (X1, (X34 (x), (X)) /(x). (%)

% Bf:wn—@ CH3 1% O‘@-—(M;@‘O CHp ‘@'Clhcaz
. m! n*
\/; 40 ’
2 (111)
(X)4 / (X}, (X},

45 R-C o~ CH, —@— o CH, —@- CH=CH,

2 \) . 3
50 wherein A is a hydrocarbyl group having from 1 to 25 carbon atoms,

55

18

Ly

!

—



mterial containing a plurality of aromatic hydroxyl groups with a
yl benzyl halide in the presence of a polar aprotic solvent and

rality of vinylaryl ether groups represefted By the f0l|ow ng fornul as
[l or Ill 15 [err] [err] 20 25 3@ [erm] 35 40445 so wher ei n
A }s a hydrocarbyl group hgving from1l to 25 carbon atons, 18 EP 0 260
448 B1 Q 0 095:105-+ -R-Fs/hydregsfi-er % ndiocarbyl group
haling from 1 to 12 carbon atons; each X is independently hydrogen, a

hydr ocar byl or hydrocarbyl oxy group having from 1 to 12 carbon atons or a
hal ogen atom m has a value of fromzero to 200; each mand n
inaépendently has a value of zero or one; with the proviso that when mi and

n phave ) val R8s ﬂ\;dr&g@ﬁ Br athOE'Qcaﬁ‘Jyl brﬁupahagi'n&Yr% aPe nlta‘%QJbngtl)mg QAP R in endently

di Eycl opent agidrRu, a M drLaiBi or QYA Bl ioub RRRHG RAS! th A4 coHRA Gioknd 8 PHalohdPikim; ONe
al kal i met al mPRyGROMIuE 8f fdm deto to 208; d5BY Rldndhn ifc8PIn8dnly R valdb B Blol dr ¥ndd buith the
arpmatic hydpeuds! thel AEASmWakd) ndkavé @3vdiueOstEzef) el £ 8 NitGEIoERbMNYRYroup or a
represent ed &iyyclopentakiehyl oitdom@r droupHich coidprid@ {A)Y)eacting at least one alkali metal phenoxide of
[efr] [@rr] &material containing a plurality of aromatic hydroxyl groups with at least one chain extender material
represented by the following formula IV

20 (1v)

(X)y

wherein R’ is a hydroxy! group or a -CH:zX' group; each X is independently hydrogen, a hydrocarby! or
hydrocarbyloxy group having from 1 to 12 carbon atoms or a halogen atom; and X' is a halogen; in the
presence of a polar aprotic solvent and then (B) reacting the alkali metal phenoxide of the resuttant

30 product with a vinylbenzyl halide in the presence of a polar aprotic solvent and subsequently recovering
therefrom a material wherein more than 95% of the aromatic hydroxy! groups have been converted to
vinylbenzyl ether groups.

3. A method as claimed in Claim 1 or 2 wherein A is a hydrocarbyl group having from 1 to 15 carbon
35 atoms; R is hydrogen or a hydrocarbyl group -having from 1 to 6 carbon atoms; each X is
independently hydrogen, a hydrocarby! or hydrocarbyloxy group having from 1 to 6 carbon atoms or a
halogen atom; each m and n independently has a value of zero or 1; and m' has a vaiue of from zero to
50.

40 4. A method as claimed in Claim 1 or 2, wherein A is a hydrocarbyl group having from 1 to 10 carbon

atoms; R is hydrogen or a hydrocarbyl group having from 1 to 4 carbon atoms; each X is
; independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 4 carbon atoms or a
halogen atom; and m' has a value of from zero to 20.

4 5. A method as claimed in Claim 1 or'2 wherein the monomer or oligomer is selected from the group
consisting of the bis(vinylbenzyl) ether of dicyclopentadienyl bis{2,6-dimethyl phenol), bis(vinylbenzyl)
ether of dicyclopentadieny! bis(o-cresol). :

6. A method as claimed in Claim 1 or Claim 2 wherein

50 (a) said material containing a plurality of aromatic hydroxyl groups is a material represented by the
following formulas V, Vi or Vit

55
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wherein R is a hydroxyl group or a [err]' group; each X is independently §
hydrogen a hydrocar byl or* hydr‘ocagm(ybs‘o(mgpup having from1l to 12 carbon
atoms or a halogen atom and X is a halogen; in the presence of a pol ar
aprotlc solvent and then (B) reacting the alkali nmetal phenoxide of the
resul tant 30 product wth a vinyl benzyl halide in the presence of a
pol ar aprotic sol veWd and subsequently recovering therefroma materi al
wherein nore than 95% of thel¥npmatic hydﬁ@&yl groups have been converted
to vinyl benzyl ether groups. A nﬁégsd laiged in Gaim1l or 2 wherein
A is a hydrocarbyl group Havi a n 35 atons; Ris '
hydr ogen or a hydrocarbyl group having from1l to 6 carbon atons; each X is
i ndependent |y hydrogen, a hydrocarbyl or hydrocarbyl oxy group having from1
to 6 carbon atons or a hal ogen atom, each m and n i ndependently has a val ue
of\-zero_or 1; and m has a value of /ffrqmyzero\to 50. 40 4. A nethod as

cl ai med”in Cla|n11 or 2 wherein Afis ?droc rbyl group having from1l to
10 carbon atonms; R{(Vd hydrogenﬁg_ ocagRyl group hdving from1l to 4
carbon atons; each X is i ndepe 9n droge a hydrocarbyl or
hydr ocar byl oxy group having from 1 t\Q 4 carbo dtons or a hal ogen atom and
m has @ value of fromzero to 20. 45 5. A nethod as clained in Caim1l or!
2 wherein the nononer or oligonmer is selected fromthe group consisting of
t he bi s(vinyl benzyl) ether of dicyclopentadienyl bis(2,6-dinethyl phenol),
bi s(vi nyl benzyl ) ether of dicycl opentadienyl bis(o-cresol). 6. A nethod as

clained in daim1(#IXIaim2 wherein so (a) said material containing
a plurdity of aromatic hydroxyl groups is a material represented by the
f@l Lowing formulas Vv, VI or VII EP O 260 443 Bl [err] [err] [err] 15
20 [err]
(X)y (X)u (X)q (X)y (X)u (X)y
25
U ( A) | OH

. m ¢

30 wherein A is a hydrocarbyl group having from 1 to 25 carbon atoms; -O-,

0 0 0

" " "
35

"

0

hydrogen or a hydrocarbyl group having from 1- to 12 carbon atoms; sach X is independently
hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 12 carbon atoms or a halogen
- atom; each m independently has a value of zero or 1; and m' has a value of from zero to 200;

45 (b} said extender material is 4-bromomethyl-3,5-dibromo-2,6-dimethyl phenol, 2,4-bis(chloromethyi)
mesitylene, 1,2-bis(bromomethyl)benzene, 1,3-bis(bromomethyl)benzene, 1.4-bis(bromo-methyi)-
benzene, 1,2-bis(chioromethyl)benzene, 1,3-bis(chloromethyl)benzene,  1,4-bis{chioromethyl)-
benzene, 4,6-bis-(chloromethyl}-m-xylene, 2,5-bis(chloromethyl)-p-xylene, and combinations thereof;
(c) said vinylbenzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and

50 (d) said polar aprotic solvent is dimethyl-formamide, dimethyl acetamide; dimethylsulfoxide; N-
methyl pyrrolidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene glycol dimethy! ether, 1,2-
dimethoxy propane, tetramethylene suifone, hexamethyl phosphoramide, methyl ethyl ketone, meth-
yl isobutyl ketone, acetone or mixtures thereof.

s5 7. A method as claimed in Claim 1 or 2 wherein
(a) said material containing a plurality of aromatic hydroxyl groups is a material represented by the
following formulas V, Vi or Vil

IR O
* C L M S *

[ e




[err] 30 wherein A is a hydrocarbyl group having from1

to 35 carbon atoms; -0- 0 * O 036 -5, -&S, -S, -S or
-G 3. Ris 40 hydrogen or a hydrocar8®/ 260 #43Bthaving from1l to 12 carbon

each X is independently hydrogen, a hydrocarbyl or hydrocarbyl oxy

I nd¢pendently has a value of zero or 1; and mi has a value of fromzero to

mesttyl ene, 1, 2-bis(bronmonethyl)be
1, 4+ bi s(br ono- et hyl ) - benzend®
1, 3-bi s(chl oronet hyl ) benzene, 1, 4-

(b) said{&tender material is x

phenol ,*"244- bi s(chl or onret hyl )
Ai), 3- bi et hyl ) benzene,

|st M oro enzene,

i s(chl oronet hyl )- benzene,

4, 6-bi s-(chl oronet hyl)-m xyl ene,. 2, 5-bi s(chl oronet hyl ) - p-xyl ene, and

co
or

di net hyl - f or mam de, di nethyl acetam de; di
Fol i di none, di oxane, acetonitrile, tetr
et her, 1,2- di mefWoxy propane, t
sphoram de, net hyl ethyl ketone, ne* - obut yl ?etone, acetone or
uregsthereof. 55 7. A nethod as claineq in C ai

5 material containing a plurality of aromatic hydroxyl groups is a
represented by the followng fornmulas V, VI or VII 20 EP 0 260
Bl (M) RC[err] 30 wherein Ais a hydrocarbyl group having from1l to
carbon atons, ¢ty 15 '

pyr
di m

pho
m x
sai
mat
443
15

k ;

et hyl

br i al

20

25

45

50

55

nbi nations thereof; (c) said vinylbenzyl halide is vinyl benzyl chloride
Vi nyl,penzyl brom de: and 50 (d) sajd polar @protic solvent is

t Rgh sul f Oxi de; N- net hyl
ofurany ethyl ene glycol
ng sul fone, hexanet hyl

or 2 wherein (a)

(X)q (%) 4 (X)y (R)q (%) 4
2O o 0‘@' (Mg o —@-—o
ml

wherein A is a hydrocarbyl group having from 1 to 15 carbon atoms, -O-,

0 0 0
" " "
-s-? ~S~8~-, <8-, <S-, or -C-; R is

o

hydrogen or a hydrocarbyl group having from 1 to 6 carbon atoms; each X is independently
hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 8 carbon atoms or a halogen
atom; preferably bromine; each m independently has a value of zero or 1; and m' has a value of
from zero to 50;

{b) said extender material is 4-bromomethyl-3,5-dibromo-2,6-dimethyl phenol, 1,2-bis(bromomethyl)-
benzene, 1,3-bis(bromomethyl)-benizene, 1.4-bis(bromomethylibenzene, 1,2-bis(chloromethyi)-
benzens, 1,3-bis(chloromethyl)benzene, 1,4-bis(chloromethyllbenzene, 24-bis(chioromethyl)-
mesitylene, 4,6-bis(chloromethyl)-m-xylene, 2,5-bis(chioromethyl}-p-xylene, and combinations there-
of;

{c) said vinylbenzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and

{d) said polar aprotic solvent is dimethylformamide, dimethy! acetamide; dimethylsulfoxide; N-methy!
pyrrolidinone, dioxane, acetonitrile, tetrahydrofuran, ethylene glyco! dimethyl ether, 1,2-dimethoxy
propane, tetramsthylene sulfone, hexamethyl phosphoramide, methyl ethyl ketone, methyl isobutyl
ketone, acetone or mixtures thereof. :

8. A method as claimed in Claim 1 or Claim 2 wherein

ST




[err] 40 hydrogen or a hydrocarbyl group having from1l to 6 carbon atorns;

each X i*s independently hydrogen, a hydrocarbyl or hyd '
having from1 to 6 carbon atons or &PHu269gH4R BAS Hmm mﬁj’“mg“mﬂm
brom-ne; each mindependently has a value of zero or 1;~and assa val ue
of -fromzero to 50; (b) said extender material is . o '

4- br omonet hy| - 3(@ksgfl BpBrab containing; 3 piyrglty) of giematin hydpxyh 9igpRs i%)? BARIBIAL {aRIPEged by the
benzene. 1, 3- blelgBiadrBHas KyfiPt ¥hnzene, 1. 4- bi s(bronomet hyl ) benzene,

1, 2-bi s(chl oronet hyl )- benzene. 1, 3-bis(chloronethyl)benzene,

1, 4- bi s(chl oronet hyl ) benzene, 2, 4-bis(chloronethyl)- 50 mesi tyl ene,
4,6-bis(éhloronethyl)-n}xylene, 2, 5-bi s(chl oronet hyl ) - p- xyl ene, and

conbi nations there- of; (c) sgjd vinylbenzyl halide is vinylbenzyl chloride
or vinyl benzyl brom de; and (d) said pqg?r aprotic sghvent is

di et hyl f or mam de, di net hyl acet am de; fet hyl sul f oxkde; N et hyl
pyrrolidipnone, dioxane, acetonitril Ry dragf ne gl ycol
di mret hyl ether, 1,2-dinmethoxy 55 %o ane, fetra hylgﬁe sul f one,

hexanet hyl phosphoram de, nethyl ethyl ketone, nethyl isobutyl ketone,
acetone or mxtures thereof. 8. A nethod as clainmed in aiml1 or Claim?2
wherein 21 EP 0 260 443 Bl * C L M * (a) said nmaterial

S
containimg a plurality of aromatic hydroxyl groups is a ngterial
represented by the following formulas V, VI or VI (%), [er (V) 20 25
[err] 35 vI)
R-C os
(N 3

(N 2 (VII)

30 \
- (o] o o (A)g o 0 OH
lml .

35 .
wherein A is a hydrocarbyl group having from 1 to 10 carbon atoms, -O-,

P 0 0 0

40 " " "

-S8-, =-S§-S§-, ~S-, =S~ or -C-; R is

) 1"
45 0

hydrogen or a hydrocarbyl group having from 1 to 4 carbon atoms; each X is independently

hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 4 carbon atoms or a halogen
50 atom; preferably bromine; each m independently has a value of zero or 1; and m’ has a value of

from zero to 20,

(b) said extender material is 4-bromomethyl-3,5-dibromo-2,6-dimethyl phenol, 1,2-bis(bromomethyl)-

benzene, 1,3-bis(bromomethyl)-benzens, 1,4-bis{bromomethyl)benzene, 1,2-bis-(chloromethyl)-

benzene, 1,3-bis-(chloromethyl)benzene, 1.4-bis(chloromethyl)benzene, 2,4-bis-(chioromethyl)-
55 mesitylene, 4,6-bis-(chloromethyl)-m-xylene, 2.5-bis{chloromethyl)-p-xylene, and combinations there-

of;

(c) said vinylbenzyl halide is vinylbenzyl chloride or vinylbenzyl bromide; and

(d) said polar aprotic solvent is dimethyl-formamide, dimethyl acetamide, dimethylsulfoxide, N-

| :

R




ein Ais a hydrocarbyl group having from1l to 10 carbon atons, -
-5S, -S-, -S or -CG; Ris 45 hydrogen or a hyﬁ m m avi ng
1 to 4 carbon atons; each X i ER 626pa4%iBht |y hyd w l IWWHHmbyI
pydrocar byl oxy group havi ng from1l to 4 car bon atond of a ha"l ogen 50
preferably brom ne; each m | ndepen ent has a val ue of or

eq"f‘?i Ie er, 12-

Z”g 21 nmo Prgfhs | VM%Q%::?%WfU m P e gf'"% tg)ﬁamethyllp %spBCrrgw%%.gg%m eﬁone meth-

bengene, ﬁ%ﬂ"f%’g' 1, 4- bi s( br ononet hyl ) benzene,

1, 2 bi s- CQ' OA% ;' lalm&F’ p%&n 13tol§I %mxeoe ¥A<§% é&za?ﬂ?ate eratue of
1, 4- bi s(chl oer;;gE% g é vﬁh 07113 %jggl or 05 i
4, 6-bi s-(chlo Qj}%&&é{eatu@&fyrfrﬁ'? 0! ny‘Fﬁenzy% 80 én

| ene,
conbi nati ons there- of; (c) sal

afgede S VI nyI benzyl chI oride
or’™=¥i nyl bengylsel 9%%& &7 ofi ddineSRbRlcdAcErdiRPH @by dhe SOEINASY td $Hior makmg a curable

d| met hyl 5f or ngpedtiondi Met hyl ‘acetam de, di met hylsul f oxi de, 22 EP O
260; 443 Bl * C L M S * nethyl pyrrolidi none di oxane,
acet oni t ri e, udeadt b aktyioHiéd forl briBligoraér gt diy ©l Oraa 110 digemirhiith acdukaBie resh, sdtected from

di met hoxy pr opéeup cartsisaigads smarieintds] baymyanaive oh Feydhydolsp bagpipaigainetes, ofnmiyhy |
et hyl ket one, phemdishepoyitiesi abd Inixtuyds theesbbne, acetone or m xtures thereof. 5 9.
A net hodisas claimed in any of Clains 1 to 8 wherein the reaction is

conduct ed ®&evenllicaionsenperature of from[err] to [err] for 0.5 to 20 hours,
(2): a t enp&evandications ppyrdes Etats coptratants suiyants BE; GH, 1S, Dok, &8, By NIk $F o
terrperature of from[err] to [err] for 0.5 to 6 hours. 10. Use of a nononer
or an ol i gdmeMonemera e eligompre SPeMAR PlusiewR groupRs vigylangpy; W%ﬂté@am"une)#esmwﬁb'
curabl e 23!0 Wetdhsyg¥esti on. 11. Use of a nononer or an ol i gomer according
to Claim10 together with a curable resin selected fromthe group

consi sting of bisnaleicimde, pplycyanates of pol yphenols, pol ypropargyl

et hers of pol yeryphenol Sex )Epom es arkq”m xt T;es the(rxe;of 15(x)

(7 25
azc=ca

_30
{1)4 ) “”4 (X)‘ {x" ‘x)‘
@- } r@c""c“z
N .
40 -
(11)
(x) (x)4 (X)‘ ) (X)‘ (X)‘ (X)‘
H,C=CH (A =
, e SO G- o G
50 (1) -
(x)q ' (X)‘ (x)‘
R-C ) —@- —@-—cmcaz
55 '
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Revendicggions Revendi cations pour les Etats contractants sul vants: BE, CH%
LI, .DE, ‘FR, GB, IT, NL, SE 1. Mono | i gonere co

groupes vinyl aryl oxy, represente p?&zﬁi@%@% f or mul emﬂmgﬂllﬁmﬁmmm 11
suivantes: [err]- 30 40 [err] 50 [err] 23 EP 0 260 443*BI** - Cc" L° M s *
dans | esquel | gs, ilafiibs Albsth BB HUREAA itk o RYB8bofls do i, At ONES de

0 R est un atone d' hydrogene ou un groupe hydrocarbyle ayant de | a 12
atomes de carbone, chaque X represente ind~gendagnent un gtome dt hydr ogbne,
un groupe hydrocarbyl e ou hydrocarbyl oxy aygnt 15 de 17a 12 atones de
carbone, ou un atone d' hal ogbne, m a une val eur conprisedans |'intervalle -
allant de zero a 200, chadhe,n*&f,n-&-Sndesndanseqt(Hpe_galeur de zero Cu
de wn, 6tant entendu que, lorsque m et n valent , zAro, A ést’ un groupe

di cycl opent adi enyl e Cu un groupe ol igoonere de dicycl opentadienyle. i> 20

2. Mononere ou oligonere selon |a revendication @, dans |equel A est un
groupe hydrocarbyle ayant de 1 a 15 atones de carbone, R est un atone

d' hydrogene ou un groupe hydrocarbyle ayant de 1 a 6 _atomes de carbone,
chaque X reprfeesten doma dipostneaven orouep YEOpAEYY a9 Ao arid atomes dprcarhpre. phpeved<
car byl e ou hyRprésens ﬂi{?‘?ﬁpﬁ At giene d'hydrpodie gifeasouge hrdseopbre olivdrsaryioayant

d' hal ogBhe, CAdok &2 APRes fe 5 'P‘H‘aegj’e?fhéf ATeleghee. 75 |a7e valBUr £aPRis (antd iMervalla

M a une val & dR4e 0% C%Tswe 7 fg 2 et |"?’§%6r‘?§?%f° S48 i Elgnt entendu
revendi cati off*% '°'ff’éi§1d§2nleédu"€ PntASE M T U ISR KT IPTIIPRT & U aIRtee fliaomére de

dicyclopen yle.

o/ 20 2. Monomeére ou oligomére selon la revendication 1, dans fequel A est un groupe hydrocarbyle ayant de 1
4 15 atomes de carbone, R est un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1 2 6
atomes de carbone, chaque X représente indépendamment un atome d'hydrogéne, un groupe hydro-
carbyle ou hydrocarbyloxy ayant de 1 & 6 atomes de carbone ou un atome d'halogéne, chaque m et n
a indépendamment une valeur de zéro ou de t, et m' a une valeur de zéro a 50.

3. Monomére ou oligomére selon a revendication 1, dans lequel A est un groupe hydrocarbyle ayant de 1
a4 10 atomes de carbone, R est un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1 & 4
atomes de carbone, chaque X représente indépendamment un atome d'hydrogéne, un groupe hydro-
carbyle ou hydrocarbyloxy ayant de 1 3 4 atomes de carbone, ou un atome d'halogéne, st m' a une
30 valeur de zéro & 20.

4. Monomére ou oligomare selon ia revendication 1, qui est choisi dans fe groupe constitué par le bis-
(vinylbenzyl)éther de dicyclopentadiényl-bis(2,6-diméthylphéncl), fe bis(vinylbenzyl)éther de
dicyclopentadiényl-bis(o-crésol).

35

5. Procédé de préparation d'un monomére ou d'un oligomére selon I'une quelconque des revendications

1 & 4, qui comprend la réaction d'au moins un phénate de métal alcalin d'une substance contenant

. plusieurs groupes hydroxyle aromatiques avec un halogénure de vinylbenzyle, en présence d'un

/ solvant aprotique polaire, et la récupération ultérieure 2 partir de 1 d'une substance dans faquelle pius
40 de 95 % des groupes hydroxyle aromatiques ont été transformés ern; groupes vinylbenzyloxy.

6. Procédé de préparation d'un monomére ou d'un oligomére selon I'une quelconque des revendications
1 & 4, qui comprend (A) la réaction d'au moins un phénate de métal alcalin d'une substance contenant
plusieurs groupes hydroxyle aromatiques avec au moins un composé prolongateur de chaine représen-

45 té par a formule IV suivante 5
(1Iv)
R' CH,-X"'
50 2
(X)y
55 dans laquelle R’ est un groupe hydroxyle ou un groupe -CHzX', chaque X représente indépendamment

un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy ayant de 1 & 12 atomes de carbone
ou un atome d'halogéne, et X' est un atome d'halogéne, en présence d'un solvant aprotique polaire, et
ensuite (B) la réaction du phénate de métal alcalin du produit résultant avec un halogénure de

24
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_ atones de carbone, R est un atone d' hydrogene ot—uA-groupe
B ocarbyl e ayant de 1 a 4 atomes de carbons, chaque X repr6sente

i ”¥6pendanment un atore d' hydrogb pe hydroU mm
hygrocar byl oxy ayant de 1 a 4 at oﬁég%gagé%gone 'fmm Mne
m.2a une 30 val eur de z6ro a 20. 4. Mnonere ou ollgonrre"sehon*

reyendi cat i Qmé%a nzfldllen %@Eenw@)bﬁéolvglﬂ @&otkq@e PhiANePE hstile Ia'réddﬁeraﬁi@r'i 3 b&tideSa d'une

(vinyl benzyls)tadh@ dand Qaqustie sl @PeN BAdLE BMblipel! iylirdxyis SoMRiqhas! &hh @RBO04chvertis! &
bi $(vi nyl be@mbésahheénzywi@ i cycl opent adi 6nyl - bi s(o-cr 630I) 35 5. Proc6d6

de: preparation d' un nononere ou d' un oligonere selon |'une quel conque des

r evendiscat.i Préds salod la rélendioatiti|3roa Bidahsietu®BCct i on d' au noi ns un phenate de
n6tal alcalin d une substance contenant plusieurs groupes hydroxyle

argnat i ques aiak kditensubstinog Gontanant ghesietirs) ol hydrexylecatonptiqee Bstane suistasml re@éi

apr rot i que pol sdntée pardund des foBuulgsod Mitet YthsuiNabt8s i eure a partir de la d' une

subst ance dans | aquell e plus 40 de 95 % des groupes hydroxyl e

arlomat fques ont ekﬁ transfornbs ern; groupes vinyl benzyl oxy. 6. Proc6de de
prieparation d'un Aomere Cu d'un ollgonere sel on | "une quel conque des
révendi cations 1 a 4, qui cbﬁbnend (A | 4XPgaction d' au noins un phenat e de
nGtal alcalin d une substanc ont n%nt pl & eurs groupes hydroxyl e
aronathues avec au noi n8O H de chai ne repr6sen- 45

te par M a fornule IV suivante™1V) (1V) 55 dans laquelle R est un
groupe hydroxyle ou un groupe -CH2X , chaque X repr6sente ind6épendanment un
atone d' hydrogene, un groupe hydrocarbyle Cu hydrocar byl oxy ayant de 1 a 12
atones de carbone ou un atone d' halbge @y, et X est un atone d' hal ogbne, en .
pﬁ@gengp d' un sol vant aprotique polfaire, Bt ensuite (B) -la reaction du
phenate de netal d%&lin du prodU| Itgﬂ% vec un hal ogénure de 24

EP 0 260 443 B1 vinyl benzyl e, &rC e nf sol vant aprotique polaire,

et ensuite la r6cuperation a partir\de | d' ung 8ubstance dans | aquelle plus
de 95 % des groupes hydroxyle aromatTques ont 6t6 convertis en groupes

vi nyl besnzyl oxy. 5 7. Proc6de selon | a revendication 5 ou 6, dans |equel:

(viI)
30
(X)y (X)y (X)u (X)y (X)u (X)y
35 (4\);"-"'
— |
40 dans lesquelles A est un groupe hydrocarbyle ayant de 1 & 25 atomes de carbone, -O-,
0 0 0
" " "
* -S-, ~-8~8=-, =8-, -S-, ou -C-,
’ "
0

50 . : .

R est un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1 & 12 atomes de carbone,

chaque X représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocar-

byloxy ayant de t & 12 atomes de carbone ou un atome d*halogéne, chaque m a indépendamment

une valeur de zéro ou de 1, et m' a une valeur de zéro a 200,

§5 (b} ledit composé prolongateur est le 4-bromométhyl-3,5-dibromo-2,6-diméthylphénol, le 2,4-bis-
(chlorométhylimésityiéne, le 1,2-bis(bromométhylibenzéne, le 1,3-bis(bromométhyl)benzéne, le 1,4-
bis(bromométhyl)benzéne, le 1,2-bis(chlorométhyl)benzéne, le 1,3-bis(chiorométhyl)benzéne, le 1,4-
bis(chlorométhyl)benzéne, le 4.6-bis(chlorométhyl)-m-xyléne,le 2,5-bis(chiorométhyl)-p-xyléne, ou

j o



a) ladite substance contenant plusieurs groupes hydroxyle aromati ques est 1
ne substance repre- sentee par |'une des fornules vant es:
0 1520 25 (VI1) 30 [err] 35 40 Epommsleesque““mm i“]mﬂ Lpe
ydrocarbyle ayant de 1 a 25 atones de carbone

ferr] 0 50 R est un atone d' h drogne ou un groupe hydrocarbyle ayant de 1 a.
2 at omes de caf"BGAESCHY Wﬁm epresent e |nd6E ment un
BVF g V|n¥)€e]

"hydr ogbne, un‘yPHLILoHYE ALY © &3 ﬁﬁ'&l?’ﬁ'& B SV "E?reg%’lvmé('b‘i"éy'e-
;Fgﬁ? gg gg; go ﬁlegg oi;/ar: & orre ol haurl Ogogj'%iméﬁuhﬁ%amuég % ﬂ%mf H@“?é‘& Visul

>g € Ip H‘n@ le ‘citx&rd! 1'a orﬁtﬁlg Qe ?et e, I'éther di ylique !
edi t CormOSG p& l’ é (E tho P la tétraméthylenesuifone, l'hexamethylphosphoramlde '
- bronon6t hyl - ’I m bt]y [ pﬁ:énpicetorle%u n B IRLiS melanges
(chloronﬁthyl)nES|ty ene |s br ononet hyl ) benzene.

1,8~ bi S(broﬁvm‘&a\é@@ﬁw&aﬂcadoﬁ sJeu% ddb Rk omonet hyl )benzbne le

1, 2- bi s(ghl oronmet hyl ) benzene, le 1, 3- bi s(chl orondt hyl ) benzbne, le 1, 4-

bi s(chl or omet hyls) R@iaZabsiancd Bontbnbit RIuSIEEH LRI drblyle-aromeyidues @steine substance repré-
2, 5- bi s(chl or on@hiy bar 'ireXigé RAUIesIVIZR Vi suilaRe® 260 443 BL* C L M S *
une de | eurs conbi nai sons, (c) ledit hal ogenure de vinyl benzyle est le

chl orure de vinyl benzyle ou | e bronure de vinyl benzyle, et (d) ledit

sol vant eprotique polaire est |e dinmethylformam de, |e di methyl acet am de,

| e di et hyl sul - (v)

(X}, (X)
\/ 20 E i
‘\/ 25 ( X ) ‘
(V1)
R-C OH
3 j
30 i
{VII)
35
(x)
‘ (X4 (X) (X3,
L
m? m* .
45 dans lesquelles A est un groupe hydrocarbyle ayant de 1 & 15 atomes de carbone, -O-,
0 0] 0
" n "
50 «Se., —S_Q_
S-, -S-§ y =S-, =-8-, ou =C-,

o

5
R est un atome d'hydrog&ne ou un groupe hydrocarbyle ayant de 1 2 6 atomes de carbone, chaque
X représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy
ayant de 1 2 6 atomes de carbone ou un atome d'halogéne, de préférence le brome, chaque m a



foxyde, la N-nethylpyrrolidinone, e dioxane, |:tacetonitrile,

t6, | ahydr of urane, 1'ther dimethyl IEPUE t hyl enegl y ' MMI

1; A.di net hoxypropane, |a tetranbt hyI enesu *fﬁ " hexa I mmm,”am,de
$et hyl et hyl c6tone, | a nethylisobutyl cetone, 1" acetone ot un de Iseurs

ol ?anges 8. Riemadiinnzet wa vildaur dezsandideat étam aindvaldar deddrs $cequel : 10 (a)

| adi t e subst arfs)deditocvimpossingrolirigetsur esst & 4brormigraithyhy, BHibrombo . satinadtyiphérub 3o @gitbistine
subst ance r epHeslorcsdtnyimassindine,| & nabisthemonéthyhbbrednel/le Na-bislbroipriétisi)benzimbce 145

(V) (X)4 bis(bromométh{l)t&mzé@olege-m&[cnlc)ror@wmnzﬁﬁe, le 1.3—bis(§ﬁq'gmé_t@g)qm¢deelg 1A4- est

un groupe hydrbs@upfwétévl)aymne dre 48-big(chigrométhiens-xyiene den 2i5chisichioo@éthyIEmxyEns.50R

est un atone dhSRfpBHEAMPINGEON&N gr oupe hydrocarbyl e ayant de 1 a 6 atones de

car bone, chaqu@® 'edit lh@%ée‘é%ﬁq é'“!“??ﬂﬁbéﬁﬂa e daryingibenzie qu lpRieae AR vinylhengyleoupe
hydr ocar byl e &4 hydrocar b I ox ant de 1 a 6 atones de carbone ou un at one
\ﬁél ogene ‘?‘Péf vaah @ ﬁé’St "éﬁ' ffagnamide; le d'mEW'f?é e,lg girpfhyisul-

i ndeperf am"ren ‘%‘T“&'ﬂ’f"’y " 8'}“’ 'e acstyitr 'eéet‘l? Qe te“ﬁéd'ﬂ;éﬁhb"q

(b) |edit CO Igﬁ:ﬁl o ane a tétramet yieénesulfone, Ihexame hylphosphorami

4- br ononét hyI tl'a % IS inﬁ fon ﬁcgfone f"é urk d%leBrs mélanges. méthyléthylceto-

(chl or onmdt hyI) %o Uty °" ' Y rorm mﬁ'a'lge%enzene |l e

1, 3-bigfb 0@5@&4’% 1aVAS) nl Jeéa brom)rrdt hyl ) benzbne, le
1, 2- bi sg(c'hl or onbt li%benéza"gaﬂoe e T El?es(chl oronet hyl ) benzbne, le 1,4- 5

bi s(chl or ondt I@f'l&i@%@tﬂrﬁm cl)ﬂerﬂntqmglblfﬁé GRLAYs ML drorhanbdes @8Eunk Substance repré-
2, 5- bi s(chl or géndelpdd Punddde$ Ydrinés v, Wllet Vil suivantes :

. 20
o/ (v)
(X)q (%)
o OO
% (X) 4
(V1)
R-C OB
. 3
35
| (VII)
N @

Xy (X)4 (X1, (X)q (1),
45 HO -0 ' o@ (A5 o «@._Q
lm.

50
dans lesquelles A est un groupe hydrocarbyle ayant de 1 & 10 atomes de carbone, -O-,

55

27

.



ne de | eurs conbinai sons, (c) ledit hal ogenure de vinyl benzyl ‘“

e

| orure de vinyl benzyle ou |le brorruspo(ieomﬂmenzy m

ol vant aprotique polaire est |e dinethylformanide, g& am de,
one, Pe dloxane

e di n6t hyl sul - 10 foxyde, |a N—nethylpyrrolldl
acdtonitrile, le tetrahydrofurane, |'ethgr digpthylique

"et hyl enegl ycol, |le 1, 2-di net hoxypropane, |a tetranethyl esulfone

" hexanet hyl phosphoram de, |a ndthyl~thy|c€tone"|a nethyP1sobutyIcetone
,acetone ou un de |eurs nel anges. -gesbyleghylcgpto- ge fg

t hyl i solSutyl c6tone, |'acetone ou un de | eurs nelang 3. Procé6de
elon la revendication 5 ou 6, dans |equel: (a) " adite substance contenant
| usi eurs groupes hydroxyle aromati ques est unegsubstance repr6- sentee par
‘une des fornules V VI et VIl suivantes: 20 2i

X4 8 30 (VI S LYy Ltém'g §'hydrogéne ou un rxp?d%d{x é%ﬁe ayaptde 12 J‘g%?nes é%ne, chaque

1 ( nte indépendamment u un groupe hydrocarbyl yGrocarbyloxy
: ayant \dé'/1 & 4 atomes de oNng-ou_un atome d'halog , de preférence de brome, chaque m a

~A) Ok indépendamment urd valeur de zéro o lib P&t A8 Ene aeaugé6a 26 est un groupe
ydr ocar byl e ayapf 1e8f cdmpdssl BroRhdaRES edl Ge ARrdrRINBthyFEh-dibrGto-26-diméth{AbhéRol 26 0s A3
15 {bromométhyl)lbénzenb, le \d-bis(Stofhostybenzine, 1oR1 £6i(bordMoAdBenzene, lo 1.2-
hydr ogbne ou Wis(dhlofridtylibesbees; R N3biscdredthyliBentans, 16 1ALLR(BRBrofSthEREAXSRE Io 2.4-
haque bis(chlorométhyl)mésityléne, le 4,6-bis(chlorométhyl)-m-xyléne, le 2 5-b|s(chloromethyl) p-xyléne, ou

une de leurs combinaisons,

{c) ledit halogénure de vinylbenzyle est le chlorure de vinylbenzyle ou le bromure de vinylbenzyle,
20 et

Y {d) ledit solvant aprotique polaire est le diméthylformamide, le diméthylacétamide, le diméthylsul-
foxyde, la N-méthylpyrrolidinone, le dioxane, I'acétonitrile, le tétrahydrofurane, I'éther diméthylique
de I'éthyléneglycol, le 1,2-diméthoxypropane, la tétraméthyl@nesulfone, I'hexaméthylphosphoramide,
la méthyléthylcétone, la méthylisobutylcétone, I'acétone ou un de leurs méianges. sulfone, {'hexamé-
: 25 thylphosphoramide, la méthyléthyicétone, la méthylisobutylcétone, 'acétone ou un de leurs mélan-
o/ ges.

10. Procédé selon f'une quelconque des revendications 5 & 9, dans lequel la réaction est conduite a (1)
une température de -30° C 2 100" C pendant 0,5 2 20 heures, (2) une température de 0 C 2 80°C
30 pendant 0,5 & 15 heures, ou (3) une température de 15 C 4 60 C pendant 0,5 & 6 heures.

11. Composition durcissable comprenant un monomére ou un oligomére selon 'une quelconque des
revendications 1 4 3.

35 12, Composition durcissable selon la revendication 11, comprenant en outre une résine durcissable choisie
dans le groupe constitué par le bismaléimide, les polycyanates de polyphénols, les éthers polypropar-
gyliques de polyphénols, les Epoxydes et leurs mélanges.

. Revendications pour les Etats contractants suivants : AT, ES ) _
p— 0 _ ) -
1. Procédé de préparation d'un monomére ou oligomére contenant plusieurs groupes vinylaryloxy,
représenté par I'une des formules 1, Il et Il suivantes :

50
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B

_ o

‘of repr6sente independanment un atome d' hydrogene, un groupe hydrocarb Ie ou
_gydrocarbyl oxy ayant de 1:a 4 ‘atones de carbone ou un m\mum(““mﬁ

i ef 6r énce: de” brone, chaque m a FRAZERA®RHhent une val\mu

4t 'm a une val eur de zero a 20, (b) ledi.t conpos6 prolbngetéur est

.4 br onomet hyl - 3, 5- di br ormo- 2, 6- di n6t hyl phenol, le 1,2-bis- is
(%ronnndthyl)benzbne l e 1, 3-4bi s(brono thyl)benzbne | e

1, 4- bls(brongnﬁthyl)n zane,fle 1 ;) bi s chloronuthyl)bqnx ne, le

1, 3- bls(chloronethyI)Eehzen , le 154 bis(chl or thyI) ne, le 2,4-
bls(chloro X _i_ne : e

2, 5- bls(chmﬁé%%%

néﬁﬁb | eur onblﬂﬁ\e/ns (b) ledit
halogdnure de V|nylbenzyle et le chloruf@ de vi nyl benzyle ou e bronure de

vi nyl benzyl e, 20 et (d) ledit solvant aprotique polaire gst le
diet hyl f or ' i , la

n

N-met byl pyr idin | e di pxane, | .ac ril le t6tra rofurane,
I‘ether di hyliq Eﬁe | " et HeneglV@@?&O?{ % hoxy Q &ne | a
t et ramet hyl ffnesul e, " h one, | a

nethyllsobufy¢ hexane-
2b thd\ﬂhosp oranlde a nﬁthyleth # one thyllsobutylcetone
| acettopne ou NN de | eurs nelan- ges. 10. P ede seI | une quel conque des
révendications 5 a 9, dans |equel |a reaction est condU|te a (1) une
tenperature de -30 C a 100 C pendant 0,5 a 20 heures, (2) une tenperature
de Ca 80 C 30 pendant 0.5 a 15 heures, ou (3) une tenperature de 15
Cia 60 C pendant 0,5 a 6 heures. 11. Conposition durcissable conprenant un

d&Xln ol i gonbre sglpn | une quel ganqu evend| ons 1 a 3.
Sg‘ 12. Cbnp05|tKEWudur é@é ) (ggf\gn 11, § renant en
onst i

Ie s Jan 1 a Hevendi
odtre une r6sin urci gsa e da e

bi:smal ei rﬁzéecﬁ"%\_ﬂﬁﬂ Ve e ﬁs ar-
gyllques de po“?pﬁGnol I stepox des et leurs nelapées F@vendlcatlons
pokr' 18s Etats contractants ‘suivants : AT, ES 48 1./PRfoc6d6 de preparation

d':un nononere ou ol i gonere cont enant plusieurs groupes vi nyl aryl oxy,
represente P "une des fornmules I, et Il suivantes: 45 50 55 28
: II)

%0 /’(x)4 // (X) \\ (x)4
\CHZ ‘ l cH =C32
35 " 3

dans lesquelles A est un groupe hydrocarbyle ayant de 1 a 25 atomes de carbone,

o) 0 0

-0-, -S8-, -S-S-, -S-, -S-, ou -C-

50 R est un atome d'hydrogene ou un groupe hydrocarbyle ayant de 1 4 12 atomes de carborr:)e,l chaqau:1 r)‘i
représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocczla y Ic')xyt/ n‘/’aue
de 1 & 12 atomes de carbone, ou un atome d'halogéne, m' a une valeur comprise dans [in et e
allant de zéro & 200, chaqgue m et n a indépendamment une valeur de zéro ou de un, etlant en ende
que, lorsque m' et n valent zéro, A est un groupe dicyclopentadiényle ou un gr?upde' ougo‘r:;es:zn &

55 dicyclopentadiényle, qui comprend la réaction d'au moins un phénate de métal a:ct:)a in Iun(;-zns bstance
contenant plusieurs groupes hydroxyle aromatiques avec un halogénure de vinylbenzyle, - sp Seence

i d'un solvant aprotique polaire, et la récupération ultérieure 3 partir de 12 d'une substanlct;e | q

i plus de 95 % des groupes hydroxyle aromatiques ont été transformés en groupes vinylbenzyloxy.

29




200,

20

25

30

35

45

50

55

EP 0 260 443 Bl1 5 20 dans Iesquelles A est un grou
1 a 25 atones de carbone,

yant deg
‘45 0" so EPO0R6@d43 Bh at OB?“ ﬂ“mmmuﬁ
graupe "hydrocarbyl e ayant de 1 a 12 atanes de carb

i ndependamrenl t un atone d' hydrogene,

hydr ocar byl §Xprogdnie @@pdatian amemsrede BlgORETE S Banan ﬁ)u&% rﬁgpogp%s melarylox
M a une val eugprésamdpar Sime derformutes hil gt syiyaptes :

chaque met-n a i ndependanmenlt une valeur de zero ou de un, etant
entendu que, lorsque m et n valgnt zero, A\est un q{oupe

di cycl opent adi effyl e ou ¥ graupe ol igogere

qui conprend |a reactio d au

subst ance canterﬁﬁ#czpi—vm\:s

hal agenure de vi nyl benz e.ggaese

protique pSl aire, et la recuper e
ubst anceredans |laquelle f T
romati ques ont}ete transformes en grau pes

vi pyl benzyl axy . 29 2.
rocé6de de preppfati on(¥qun nnndﬁt{e ou(mb; re CoWke nt plusueyrs
roupes vinyl ar onygigﬁiesentG ar ' e ornq/eé , | |
uivantes: [err Gl | ¢85—95d

a

ocarby |8 gyant\ d”e

Haqde X represente )
un groupe droca

~~~allant de zero a

e 55 Yadi cyclBpent adi enl yl e,

I ns phenate de taI al In d une

=)

~~~~d uh sol vaht
tian ulter ure a partir de la d une

~~~plus de 95 % des daraupes hydroky |le

mm gEkch,
2§ at es de arbo

m! -
ml
2 (1
(x)4 // (X)), \\ . (x),
R-C ‘-—CJ A 7
2 \\/ ° \ —_\K/ °/ C'*z “@%cmca:

n

dans lesquelles A est un groupe hydrocarbyle ayant de 1 3 25 atomes de carbone,

o) o C
-0-, -S-, -S5-§-, -S-, -S- -C-
4 [4 4 ’ ’ ou )
o)
30

{b.



EP-'?-;_ 60 443 Bl R est un atone d' hydrogene ou un groupe hydrocarbyl e ayant
de 8h -12 at omes de carbone, chaque X represente indépendament un atone
d'shyi¥ ogbne, un groupe hydrocar byl EPORME Blar byl oxy ayant de 1 a 12
atomgs de carbone, ou un atone d' hal ogene m a une val eur conprise dans

I nt erval | e aIstI uar‘lrgt r%/g:ﬁ%ng‘og 9r9 ou calm ylg % antc%1 %@Po%lrz]ag%e o rgoney;fzg)egﬁ(
(#) t

val eur de ZGFe regéﬁt gene un pe rgt%éaq: th carfb

zero, Aest i r&n@% gw) e w&ﬁ&r&‘a ag intorvalle

di cycl opent a |aﬁtr% z%ro Lo, CARTY A de h.ma 2db 2R §Sad i, BaRNRAkRde
mbtal alcal i gued'iddRGe #1136 h3BER z@aank %&a& ar pu%c@a&p%ntg&ém%a RYFERE Blimere de
aromat i ques BiRSopSitackBRYIE Squk! Bo $3|aoreaét.fam% GhbinsA® pHaAdd Qe IR SREIHM Qurdar
la fornule Isﬁbsyheé%%&amnu&éur greape aﬂwsthé BrofatiqBssavaéhu Gios DR caipEOpMibRaly UN
groupe - CH2 Xde cHalhad Gaprasehtd §4p laG&R0b & dungpendanment 20 un at one

d' hydrogene un groupe hydrocarbyl e ou hydrocarbyl oxy ayant de 1 a 12
atones é&e carbone ou un atone d' hal ogene, et X' est un atone d'hal ogene, en

pr6sence d'un sol vant aprogiggye polaire, et eﬁ&_e (B) la r6action du
phenate de nmetal alcalin du produit r6sul tgntilav s ha&ogenure de

vi nyl benzyl e, en pr6sence d'un sol vant aproti ol 4136, et ensuite la
récuperation a partir de la d' une substance dah llaquel | e plus de 95 % des
groupes'ﬁhydroxyl e aronati ques ont el: conver(x);..en ] 25 gr oupes

vi nyl benzyl oxy. 3. Proc6d6 selon la revendication 1 ou.2, dans |equel A est
un groupe hydrocarbyle ayant de 1 a 15 atorres de carbone, R est un atorre

d' hydr ogene ou E:grop e hgrdro%ar‘it’))x{(i %/g a 6 at oer‘r)es de ndammem
I s M e ":'*‘Yda vaorgar i f"g‘ ol ey
y y un atome d'hglogene, et ene en res nce un sov nta roti ue arre e
un atone d' hgﬁsg el Zl aé
de 1, et m grﬁhﬁféf glr? Esefiée s‘aw oth epll ui q QUE%J"Q&V% 46 & d Q 1
ou 2, dans ! afi® a %f@%es HECGEH Bt el B

?1 (:Trogene ou un group darocar byl e ayant de

car; bone %Budé@w
4 a\f’orres de car bone chaque X represente i ndependarment un at orre
d' hydr ogenge, pidsd8sabd & Bydbieaad Pyl @, 8ihs Migdd QCak DY bR¥e MYRBdrbyilLayhntdett at16Mes
de carbone, Qomettea®dER, & A QBABEhydbgah oRunlisipd RidRXrbyiEayafiide 12 ©4omds de
Proc6de sel otardone,rdbxde N Rpisante iddépehdammetRns alome Wulydrbd@ndlin Gfidpe hidiocarbyle ou
| ' ol i goser e waitocarbyoxyiaydarnde 1 & & @tomes dgreatpe 6.0 NS hiothe &l'fpdgénbechaque m et n a
bi s(vi nyl bennydppditaineentdiee chledy/dd Bpantdadi Gny b vl wled,d@-z80 AGOhy| phenol ), | e
bi s-
4. Procédé selon la revendication 1 ou 2, dans lequel A est un groupe hydrocarbyle ayant de 1 & 10
atomes de carbone, R est un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1 & 4 atomes de

35 . carbone, chaque X représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou
hydrocarbyloxy ayant de 1 & 4 atomes de carbone, ou un atome d'halogéne, et m' a une valeur de

zéro a 20.
L 5. Procédé selon la revendication 1 ou 2, dans lequel le monomére ou I'oligomére est choisi dans le
40 groupe constitué par le bis(vinylbenzyl)éther de dicyclopentadiényl-bis(2,6-diméthyiphénol), le bis-

(vinylbenzyl)éther de dicyciopentadiényl-bis{o-crésot).
6. Procédé selon la revendication 1 ou 2, dans lequel

45 (a) ladite substance contenant plusieurs groupes hydroxyle aromatiques est une substance repré-
sentée par I'une des formules V, Vi et VIl suivarnies :

50

55

y RN O O 0



(vinyl benzyl ) 6t her de dicyc| opentadi enyl -bis(o-cr6sol). 6. Procedd selon |4
réﬁvendir’cati on 1 ou 2, dans |equel g#pgaogpqq3fd) !2adite substance contenant
pl usi eurs groupes hydroxyl e aromati ques es?

| une des fornmules V, VI et VII suivar..es: 50 55 31 EP 0 260 443 B1
(V) 15 30 da2§ | esquel | es A est un groupe hydrocarbyle ayant de | a
25 atones da carbo ) -, 35 [err] 40 0 45 R est un atone

d' hydrogbne ou un groupe hyd{&2arbyl e ayaki)de 1 a 12 atomes de carbone,
chaque X represente inddpenda nt un at oneMddchydrogene, un groupe

hydr ocasbyl e ou hydrocar - 4@ i) Las>¥20H ones de carbone ou un
atone d' hal ogene, chaque m a i nfdependament ™ne val eur de zero ou de 1, et
m a une val eur de zero a 200, (b) ledit conmposd prol ongateur est le

4- hrononet hyl - 3, 5-di br onp- 2, 6- di et hyl phenol, e 2.4-bis- 50

(chl orontt hyl ) nesi tyl kne, ke 1, 2-bi sfbrpponet lyl ) benzene, |e

1, 3- bi s{%ronmonet hyl ) benzene, le 1,4 big fononpt hyl ) benz&ne, |e

1, 2- bi s(chl or onbt hyl¥ibkenzene, |e 1, $-bieg(chl or ojret hyl ) benzbne, le 1, 4-

bi s(chl oronbt hyl ) benzene, |e 4. 88 @ hyl ) -m xyl ene, | e

2, 5-bi s(chl oront hyl ) - p- xyl bne, ou ung g% | eur s/codnbi nai sons, (c) ledit

hal og6nyre de vinyl benzyle est |le chlbdrure de ‘vinyl benzyle ou I e bronmure de

vi nyl benzyl e, 55 et (d) ledit solvant aprotique polaire est le
di n6t hyl f or mam de, | e di n6t hyl acetam de, |e di nethyl sul - foxyde, la
N-n6t hyl pyrrolidinone, |e dioxane, |'acetonitrile, |e t6trahydrofurane,

| ' et her dinethyliqugvﬂp?l'6thy|eneg|yco|, | e 1, 2-di nbt hoxypropane, |a
tQiLanﬁﬁhylenesulfone, " hexan®t hyl phosphor an de,

- (X)y ( (X)q\ (X)y (X)y (X)y (X)y
~ = HO 2 0 }"\OA(A)——' 0"/C§ 0B
LN N> I S N aes
a m!
30 dans lesquelles A est un groupe hydrocarbyle ayant de 1 3 25 atomes de carbone, -O-,
35
0 0 0
" " ”
~ -S=, =S-3-, -S-, -s-, ou -c-r
”
0
45 R sst un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1°a 12 atomes de carbone,

chaque X représente indépendamment un atome d'hydf?)géne, un groupe hydrocarbyle ou hydrocar-

byloxy ayant de 1 & 12 atomes de carbone ou un atome d'halogéne, chaque m a indépendamment

une valeur de zéro ou de 1, et m' a une valeur de zéro 2 200,

(_b) ledit composé prolongateur est le 4-bromométhyl-3,5-dibromo-2,8-diméthylphénol, le 2.4-bis-
50 ' (chlorométhyl)mésityléne, le 1,2-bis(bromométhyl)benzéne, le 1,3-bis(bromométhyllbenzéne, le 1,4

bis(bromométhylibenzéne, le 1,2-bis(chlorométhyl)benzéne, le 1,3-bis(chlorométhyl)benzéne, le 1,4

bis(chlorométhyl)benzéne, le 4.6-bis(chlorométhyl)-m-xyléne.le 2,5-bis(chiorométhyl)-p-xyléne, ou

une de leurs combinaisons, .

{c} ledit halogénure de vinylbenzyle est le chlorure de vinylbenzyle ou le bromure de vinylbenzyle,

* 55 et

(d) ledit solvant aprotique polaire est le diméthylformamide, le diméthylacétamide, le diméthylisul-

foxyde, la N-méthylpyrrolidinone, le dioxane, 'acétonitrile, le tétrahydrofurane, I'éther diméthylique

de I'éthyléneglycol, le 1,2-diméthoxypropane, la tétraméthylénesulfone, I'hexaméthylphosphoramide,

Cem e

R 4

une substance repre- sent6e par?

%
H
H



260 443 Bl la nethyl ethylcetone, |a mthylisobutylcdtone, |'acetone ou
l’etr s mel anges. 7. Proced6 SEp@hebass gyendi cation 1 ou 2, dans |equel

3 (a) ladite substance contenant plusieurs groupes hydroxyle

fati ques est une substance repre- sentee par |'une des formules V, VI et

Vi | isui vant es b eryléthidcdtokp Aa BBthylissbitylcélanasiabdidng e L @slewds Slanged) gr oupe
hydrocar byl e ayant de 1 a 15 atones de carbone, -O, 40 [err] 0 50 R

est -un atOHEPGUﬁﬁdﬂggbmaemmmmm1gw@u$e6hqsrocarbyIe .ayant de 1 a 6 atones

de carbone, chaque X repr6sente independament un atome d' hydrogbne, un

groupe HKydr ocafeblpfite sybstanpel contanant plusisys arpenes hytloxgle Arogatiuemest uniesubstarise mepré U
un atome d' hal ¥§6ear 'vne dos Brreyiesic ¥ ot ¥ll giveses chaque m a i ndépendamment une

val eur de z6ro ou de 1, et mi a une valeur de z6ro a 50, (b) ledit conpos6
prQl ongat eur est |e 4-brononet hyl - 3, 5- di br ono- 2, 6- di n6t hyl phénol , Ie

1, 2-bis- 5s (bronnnﬁthyl)quq?ne le 1, 3,g|s(bronnnrthyl)benzbne |l e
1, 4- bi s{%r ononBt hyl ) benzbne, e 1,22 bis- (chlorqﬁdthyl)benzbne | e

1, 3- bi s(chl oronbt hyl ) benzbne, doe—$ZﬁXbLs( hLQLgﬂ§¥hzl benzbne le 2, 4-

bi s(chl oro-nethyl)nesitylene, le 4 “3?b|s(cﬁloroﬁephyl *m xyléne, le

2, 5-bi s(chl oronet hyl ) - p-xyl bne, ou une de | eurs conbi nai sons, 33 EP O
260 443,B1 (c) ledit hal ogénure de vinylbenzyle est le chlorure de

V|nylbenzyle ou | e bromure de vinyl benzye

m,,
(V1)
20 —— Ol

_
3
. 25
o/ {(vIz)
/ .
% (Xlg [z (X), (%), ,
>\ ( /\/ (X1 X
80 7 > o A ,/(\ /
- O D O o———— A
AN & M5Ot Lo {:’\oa
n! '\/
35 . m
dans lesquelles A est un groupe hydrocarbyle ayant de 1 & 15 atomes de carbone, -O-
- 0
0 0 0
" " "
45 =S=, -5-8-, -S-, -s-, ou -C~ ’
’ l"
0
50 ' R est un atome d*hydrogéne ou un groupe hydrocarbyle .ayant de 1 & 6 atomes de carbone, chaque

X représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy

ayant de 1 & 8 atomes de carbone ou un atome d'halogéne, de préférence le brome, chaque m a

indépendamment une valeur de zéro ou de 1, et m* a une valéur de zéro & 50,

{b) ledit composé prolongateur est le 4-bromométhyl-3,5-dibromo-2,6-diméthyiphénol, le 1,2-bis-
55 (bromométhyl)benzéne, e 1,3-bis(bromométhyl)benzéne, le 1,4-bis(bromométhyllbenzéne, le 1,2-

bis-(chlorométhyliibenzéne, le 1,3-bis(chlorométhyl)benzéne, le 1,4-bis(chlorométhyl)benzéne, le 2,4~

bis(chloro-méthyl)mésitylene, le 4,6-bis(chlorométhyl)-m-xyléne, le 2,5-bis(chlorométhyl)-p-xyléne, ou

33 R )




(d) ledit solvant aprotique polaire est |e dinethylfornmamde, |e :
met hyl-acet,am de, |e dindthyl sul-.. foxyde, . Ia N-nethyl pyrrolidinone, le
oxane, | 'acetonitrile, le t6t rahydr&P@rZﬁﬂé,% Blet her di nB6thylique 5

| * et hyl enegl ycol, le 1. 2 dinethoxypropane | a tetranethylnesulfone
hexan®tt hyl phosphoraM de, |a nbt I et hyl cetone, | a nmet hylisobutyl cetone,

acet one ou un d@ ?@h?aé"g?fﬁ‘fea%‘é'y '§y'e e giure de ¥ipvipegay) %'ﬂ&’f ei??n""fl"bﬁmvh

. dans | equel 10e subgta Pntqun ‘plg
|t | n | ylfor
d(/?)xylt eV?Ir omat i lg a 5 e 16?%?‘ g g g' rilg, d1° urane, thu§
oupeehydr oczlrjiay q, )\%} 2 Qx%i gﬁ%ﬁﬁ%ﬁé hﬁaxoséﬁﬁam'de
50 0 55 R egt un atoﬁb e oy un roudeele y ol od%}byle ayant

J a4 ator@spggeo@%glg,pgeevem;@ﬁmq ot 2l &RE RGRNt € |ndependamTent un atone
hydrogbne un groupe hydrocarbyl e ou hydrocarbyl oxy ayant de 1 a 4 atones

carbone,Ou un @i AER b dQHRant PRisiBIE bRGRE Bfirsk9le ue$ BRAIAE siBsBince reprs-
dépendament un@niéabinedRs TorhulesOt) vicke vil suivaitedd. @ une val eur de z6ro a 20.
C L MS * EP 0260443B1 (b) ledit conpose prolongateur est le

bronnnethyl-S,S-degonD 2, 6-di et hyl phénol , le 1, 2-bis-

romontt hyl ) benzene, I e 1, 3 2& (bronnneth%I benzene, le

, bi s( br osondt hyt ) benzene, 42- bls(chlo bnethyl)benzene | e
I

3 bls(chloronethyl)benzeng + 4 |s(chld$bnﬁth t) benzbne, le 2, 4-
s(chloronethyl)ne5|tylkng @chlo ) m xyl ene. le
5-bi s(chl or onet hyl ) - p- xylene
’ 20
(%)

N\ 25 o R-C —R-(é—— o

3

30
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35 (xla // (X) 4\\ (X // )

X) 4
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l0 /m\o N =2
> EZ e 57 N2y I aes
40 Ia| m'

dans lesquelles A est un groupe hydrocarbyle ayant de 1 2 10 atomes de carbone, -O-,

0 0 0
" ” "
-§-, =§5-5~, =S-, -S- ou -C- ,
50 "
0
55 R est un atome d'hydrogéne ou un groupe hydrocarbyle ayant de 1 3 4 atomes de carbone, chaque

X représente indépendamment un atome d'hydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy
ayant de 1 4 4 atomes de carbone ou un atome d'halogéne, de préférence de brome, chaque m a
indépendamment une valeur de 2€ro ou de 1, et m’ a une valeur de zéro 4 20,

) ) A
* c L M S *




i une de | eurs conbi naisons, (c) ledit hal ogenure de vinyl benzyle
<78 | e-chl orure de vinyl behzyl e ou | e bronure de vinyl benzyle, et K-'
d¥ .l edit solvant aprotique pol ai gp oesb shggqdi net hyl formami de, le
iget hyl ac6t am de, | e dinethyl sul - foxyde. |a N-nethyl pyrrolidinone, le
dléxane | "acetonitrile, le tetrahydrofurane, |'ether dinethylique 10
'de | ' et hyl enefy) Jediblcompogé broRonghitawrl lebtolr \Adramrendthyl-3.Sdithrerna-28rdimBthyiphdact. Uik f 1cRds-

' hexanet hy| pfeespnéihdiendéne. leal.Abishipmenéthiibenzénecie 1.4bisromgmétybbenedpb.clet ohe,
I ac~tone ou Risichipsorméthyblenzpne, 4oy §3dischioromettydbenadng ele d f-tisiahieemgiidibensbrgule Hes
revendi cat i on@sighiosormgthybradsiyldne fa 416-bisiehipométhyllon-xdane. Ieaﬁ@mcb@romét(rnmmee ou
t enper &t ur e d¢ne-d8(purs camblingipors. pendant 0,5 a 20 heures, L une tenperature
de O C a 80 d°>7'8d" “a'°9?5Eﬁod§rI't“v enzylo, egtde FIER&‘I'%Q" V‘B\(Ibe('zafje QI'II% F@H’ﬁé‘? éI'PZII’eéIZ!tFe 15
Ca 60 C pen rrere omare
prepar 6 sel on, I El'f] °§ @ p??ﬂ‘i F"E‘egs‘ é{tﬁ:ﬂ g 'Wt'gpac ?5“ eB“r

E: i do fe Wltﬂh ﬁf# h que
sultone, eX

yip; e, |
gﬂrggfr;; Ieon d§ ¥Ingg'nc'.gtho&trop(S;r:ér_'lj é yeo os oramlde
dur ci ssabl e ClEOI S ans I e rou e Ig%nst a? tcg‘ % g%l snayrfb I'm de, I es

pol yCya”%t ©Probifis I%lerY Rind Q;Qéléonqde%s QdvBrefcation® QIQ.%II&){;LI' 14 Hﬁ&.oﬁ’%stl%%dwéﬁm' S,
| es epoxydegneLbmpératirs d8030283 00 E%Bﬁdﬁﬁt%?&@ﬁ u iePtbRPYrANS B 65¢)

fol gende Vepéiuassbaghales, &73) dabltenlpbratufdtae 15 &8 eIdanI\IIsa%euIes Ei ne

Mehr zahl von Vi nyl aryl et her gr uppen ent hal tendes Mononer oder O i goner,

dar gest el4l! usligstion adn Modoz@a0degomER! gidpaid sbion Fune aatajbndué bes¥Qveddicaiéhs 4% 4 pousS
EP 0 260 44prépstermnécalposition durcissable.

L/‘ 20 11. Utilisation d'un monomére ou d'un oligomére selon fa revendication 10, conjointement avec une résine
durcissable choisie dans le groupe constitué par le bismaléimide, les polycyanates de polyphénols, les
éthers polypropargyliques de polyphénols, les époxydes et leurs mélanges.

; Patentanspriiche
\—/ 25 Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, Li, DE, FR, GB, IT, NL, SE

1. Eine Mehrzahl von Vinylarylethergruppen enthaltendes Monomer oder Oligomer, dargestellt durch die
folgenden Formein |, Il oder lli
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err] 20 20 25 30 35 worin A eine Kohl enwasserstoffgruppe mt 1 bis
ohl enst,of fat omen, 40 0 45 R Wisser €pPdf $s00ti8B1ei ne Kohl envvasserstoffgruppe
it 1 bis 12. .Kohlenstoffatonen ist, jedes X unabhangi g Wasserstoff, eine
ohl enwasser stoff- oder eine mt Sauer stof f substituierte Kohl enwasser -
toffgruppe mt 1 bis 12 Kohl enstof fatomen oder ein Hal ogenatomist, .
I nen W\rt von I's 200, besitztf- jed m u n una(t,}tyangl g e*pen V\ért von O
der 1 besitzt, Qu*rjlter fQ\brau set zuhg,4 dan\A 50 eln 1
cyclopentadle grup der e ' cI e

nn m uhd n eﬁ%& orFEg .
nspruch 1, worin A eine KohI en\asser st of f griippe mt 1 bis 15
ohl enst of f & ormen ist, R V\assers of f oder eine Kohl envvasserstoffgr ppe mt
bis 6 Kohl ensge , of f, eine

n

o‘lﬂ’(en\/\/a§§ersto f,- oder eine mt
ei bgenatom
hat und el nen Wer t

ohl enwassersto gruppfex’rﬂt 1 bi
st, jedes munfl n u angi
on 0 bis 50 ha.CIQG%ﬁ'EW
[ m t 1 bIS 10

A elMe Kohl enWasser st of f gr
I st, R Wasserstoff oder ei‘ne hl enwa erstoffgruppe m t
bi s 4 Kohl enst of fatonen ist, jedes X unabhangi g Wasserstoff, eine

ohl enwasser g¢pf f - oder mt Sauerstof f substituierte Kohlen-

sserstof figruppe njgdy 1 big( 1 ohl erﬁgt, ffatqma o] er) i n Hal ograngt om i st

nd meinen Wert vog & bi 4 I\/bn o er diggner nach
nspruch2d, nvp;%‘,ué eia,aﬁq aus
Bi\s(vi nyl benZylye d| e'ﬂ - dijmethyNa#tenol ) ¢

25

: 2
U (111) .
(X), (X}, ' (X,
30 R-C o CHy -@— o] CH, —@- CR=CH, .
2 a 3
35 worin A eine Kohlenwasserstoffgruppe mit 1 bis 25 Kohienstoffatomen,
0 0 0
" [, "
NI ~O~, =8-, ~8-8S-, -S=-, ~S- oder -C- ist,
: "
6]

45
R Wasserstoff oder eine Kohlenwasserstofigruppe mit 1 bis 12. Kohlenstoffatomen ist, jedes X
unabhiingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwasser-
stoffgruppe mit 1 bis 12 Kohlenstoffatomen oder ein Halogenatom ist, m' einen Wert von 0 bis 200
besitzt, jedes m und n unabh#ingig einen Wert von 0 oder 1 besitzt, unter der Voraussetzung, daB A
50 eine Dicyclopentadienylgruppe oder eine Dicyclopentadienyi-Oligomergruppe ist, wenn m' und n einen
Wert von 0 besitzen.

2. Monomer oder Oligomer nach Anspruch 1, worin A eine Kohlenwasserstoffgruppe mit 1 bis 15

Kohlenstoffatomen ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen

55 ist, jedes X unabhingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte

Kohlenwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen oder ein Halogenatom ist, jedes m und n
unabhingig einen Wert von 0 oder 1 hat und m" einen Wert von 0 bis 50 hat.

o | R




4%’ von Dicycl opentadienyl - bi s(o-cresol) ausgewAhlt ist. 10 5. Verfahren
zu_ Herstel | ung ei nes Mononers od%rp&w@ nach ei nem der Anspruche 1
4, unfassend die Ursetzung von m ndestens einem Al kafinmetallphenoxid
eines Materials, das eine Mehrzahl von aromati schen Hydroxyl gruppen
enthal t, gi tuoRbm&Mbdd DgdaRN Axdhh Absp@EMNi1d workh FCGRNKEHISwREHQSHGRBPARRM bis 10
aprot i schen konenstgaohdént it B wWassdrs®f 8647 loing Koisnotessérerdfighuppd gt @ ibReisKovBhsbithtarhén
daraus. bei id.Sedes X whetthiangid1Wassbistoff einkoKdBIsnwasseisiit @ieh®in Shlgtkiod s\ibsailiditpitohiehn
Vi nyl benzy| eekersgrfgppremilntgehdchibastdtatvowd eder sin HadlogeBatonvist drelm einerzWert von 0 bis
Her st elsl ung 28ihates Mononers oder A igoners nach einem der Anspruche 1 bis
4, unfassend (A) Unmsetzen von m ndestens ei nem Al kal i net al | phenoxi d ei nes
Mat eri al s4 dMesoreérnedeliSfigomep Gach Anspradhl 1./worin ogas rnpraerhasiar Biljadmen plsgdan fyenpe.
enthal t, i toesiehend SescRisvinyibrerniatear tvem Ricyelmnmiedirgyipis(2drdimethyifiienod eBstemyitenailir ch
di e fol gend@thpb\fonﬂcyq:lqpegtgdlenyl bis(o-cresol) ausgewihlt ist. (I'V) 30 worin R eine
Hydroxyq grup e oder eine -CH2X -G uppe ist. jedes X unabhangi g Wasserstoff,
ei ne Kohl% g@éﬁ"sf“{)f 's‘eﬂ‘d‘@ e'@?ﬂ@ H‘gg S‘& P@PBF’F '?Efb§'f‘?'?lﬂe %f‘ rliche 1 bis 4,
Kohl envvasser:?'gé?ef‘ r Ak ‘gq E‘  das eine
Hal ogenat om "q °": s eL pg?" er?“?‘?t §|’1’@ﬁ 258 r’bﬁege"‘";’t
zor ot gehen SR IATE ki 5 (TR g B Ry os
des resul ti mf rodu T YoV ie tﬂ eni (T%

enz P'o
Gegenwar t el nes pol ar en aprotlschen Losungsmttel s und anschl i essen- de

Gewl nNuNGg, BRI HeRlefiung AdiRE Monbrfdrs HALP HRPMed!nacrdaind/ UeF ARSRIRY i SEheN
Hydr oxy! gr URRRBsend (AYiURSLESVoN InfidBRER B SkatHERANRRER dinct/Maffdls. Bbd\Ene Metr-
Ver f ahpen Nagh voNSRmdither HYaRkyIPupp¥d BAtIA Riit mindesterdsagineRetBhddSIeMRRgGsRkalY ON

t i scheargbsiioaydnGidipgente Ednbiak t ende Material ein Material ist,
dargestel It durch die folgenden Fornmeln V, VI oder VII 45 50 55 37 EP O
260 443 Bl

L m (1v)
~ R CHy-X"

(X)y

30 :

worin R’ eine Hydroxyigruppe oder eine --CH2X-Gruppe ist, jedes X unabhiingig Wasserstoff, eine

Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwasserstoffgruppe mit 1 bis 12 Kohlen-

stoffatomen oder ein Halogenatom ist und X' ein Halogen ist, in Gegenwart eines polaren aprotischen

LOsungsmitiels und dann (B) Umsetzen des Alkalimetallphenoxids des resultierenden Produkis mit

35 sinem Vinylbenzylhalogenid in Gegenwart eines polaren aprotischen L&sungsmittels und anschiiessen-
de Gewinnung eines Materials daraus, bei dem mehr als 95 % der aromatischen Hydroxy!gruppen in
Vinylbenzylethergruppen umgewandelt worden sind.

Y 7. Verfahren nach Anspruch 5 oder 6, worin
40 (a) das eine Mehrzahl von aromatischen Hydroxylgruppen enthaltende Material ein Material ist,
dargestelit durch die folgenden Formeln V, Vi oder Vil

4

55

-
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5 10 20 (M1) [err] 30 worin A eine Kohlenmasserstoffgruppea
mi-t 1 bts 25, Kohl enstof f at onen, 0. 'gp og0 443 B1 0 35 [err] O 40 ist,
Wsserstof f oder eine Kohlenmasserstoffgruppe. mt 1 bis 12

Kohl enst of fatonmen i st, jedes X unabhangi g Wasserstoff, eine

Kohl enwasser st of f -oder eine mt Sauerstoff substituierte Kohlenwas-
serstof fgruppe mgyy bis 12 Kohlenstoffatonen oder ein Hal ogenatom i st,

j edes m unabhangi g ei nen 45 Wer t O oder 1 besitzt und m einen
Wert von 0 bis 200 besitzt das Ausd ngsmat eri al

4- Br ommet hyl - 3, 5-di brom ﬁ_éiEELﬂx heno 4-§is(chlornethy|)-
nmesitylen, 1,2-Bis(bromrethy nzo In1,3- bP nmet hyl ) benzol ,

(
1, 4- Bi s( bronmet hyl ) benzol, 1, 2- Bls(chlornethyl)benzol,
1, 3-Bi s~ chlornethyl)benzol 1, 4- 8i schi or net hyl ) benzol
4, 6-Bi s(chl ornet hyl ) - n}xylol 2,5-pi s(chl orget hyl ) - p-xyl ol und
KonblnaPlonen davon ist, 50 c) ey Vi nyl benzyl hal ogeni d
Vi nyl benzyl chl ori EQer Vi nyl benzyf br ofi d i st lund (d) das polare aprotische
Lésungsnittel DO methylformam dg_ g d, Dinethyl sul foxid, N
Met hyl pyrrol i don, Dioxan, Acetonlt | R Tet r ah qgofuran,
'Ethylenglykoldlnethylether, 1, 2-Di yprlopan, Tetranet hyl sul fon,
Hexanet hyl phosphoram d, Met hyl et hyl ket on, Met hyl i sobutyl ket on, Ace- ton
oder Gem sche davon ist. 5s 8. Verfahren nach Anspruch 5 oder 6 worin (a)
das ei ne Mehrzahl von aromati schen Hydroxyl gruppen enthaltende Material ein
Material ist, dar%%%&%llt durch die folgenden Forneln V, VI oder VII 38

20

k/.
Xy [ (x)y (X)u (X)y (x)u (X)y ;
v B
m,,
" !
worin A eine Kohlenwasserstoffgruppe mit 1 bis 25 Kohlenstoffatomen,
0 (8] 0
35 " ” L]
-Q=, =~S=, =S=§~-, =S-, ~S- oder -C-
p - o
40

ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe. mit 1 bis 12 Kohlenstoffatomen ist, jedes X
unabh3ingig Wasserstoff, eine Kohlenwasserstoff-oder eine mit Sauerstoff substituierte Kohlenwas-
serstoffgruppe mit 1 bis 12 Kohlenstoffatomen oder ein Halogenatom ist, jedes m unabhdngig einen

45 Wert von 0 oder 1 besitzt und m' einen Wert von 0 bis 200 besitzt,
{b) das Ausdehnungsmaterial 4-Brommethyl-3,5-dibrom-2,6-dimethylpheno!, 2.4-Bis(chiormethyl)-
mesitylen, 1,2-Bis(brommethyl)benzol, 1,3-Bis(brommethyl)benzol, 1.4-Bis{brommethyl)benzol, 1,2-
Bis(chlormethyl)benzol, 1,3-Bis(chiormethyl)benzol, 1,4-Bis(chlormethyl)benzol, 4,6-Bis(chlormethyl)-
m-xylol, 2,5-Bis(chlormethyl)-p-xylo! und Kombinationen davon ist,

50 {c) das Vinylbenzylhalogenid Vinylbenzylchlorid oder Vinylbenzylbromid ist und
{d) das polare aprotische L&sungsmittel Dimethylformamid, Dimethylacetamid, Dimethyisulfoxid, N-
Methylpyrrolidon, Dioxan, Acetonitril, Tetrahydrofuran, Ethylenglykoldimethylether, 1,2-Dimethox-
ypropan, Tetramethyisuifon, Hexamethylphosphoramid, Methylethylketon, Methylisobutylketon, Ace-
ton oder Gemische davon ist. S

55

8. Verfahren nach Anspruch 5 oder 6 worin

(a) das eine Mehrzahl von aromatischen Hydroxylgruppen enthaltende Material ein Material ist,
dargestellt durch die folgenden Formeln V, V1 oder Vil

=l A




268 443 Bl (V) (X) 4 X L (945 (VI) RC H )
™ ) 20 25 30 worin A eine erstoffgruppe mt 1 bis 15
Kol enst of f at onmen, O 0 Eg%qeg%aﬁst, R Wasserstoff oder eine
KoRl enwasserstof fgruppe mit 1 bis 6 Kohlenstoffatonen ist, jedes X
unabhangi g Wasserstoff, eine Kohl enwasserstoff- oder eine mt Sauerstoff
substitui erte Kohl enwas- ser&flboffgruppe mit 1 bis 6& ohl enst of f at omen oder

ei n Hal ogenatom vorzugswei se Brom ist*)4 edes mun ngi g ei nen Wert von
O oder 1 besitzt und mi einen Wert von { S ?8 besi 3u (b) das
Ausdehnangsmat eri al 4- Brommet hyl - 3, B di , o-®i nmet phenol ,

1, 4- Bi s(bronmet hyl ) benzol, 1, 2-Bis(chlornethyl)benzol, 1, 3-Bis-
(chior net hyl ) benzol , 1, 4-Bi s(chl ornet hyl ) benzol ,

2,4-Bis(chlornmethyl )nmesitylen, 4.6-Bis(ch}ornethyl)- mxylol,

2, 5-Bi st®chl or et hyl ) - p- xyl ol und Konbi na | ongy, dav Ist, (c) das

Vi nyl benzyl hal ogeni d Vini*fenzylchlorid der anylb nzyl bromd ist und 50
(d) das polare aprotiscﬁ 6sungsmtiel Di | forgam d, Di net hyl acet am d,
D net hyl sul foxid, N IVEthyIpyrroIido',c , Acetenitril,
Tetrahydrofuran, Ethylenglykoldinethylethgr, 1,2- i/t hox- ypr opan,
Tetramet hyl sul fon, Hexanet hyl phosphoram d, Met hyl et hyl ket on,

Met hyl i sobut yl keton, Ace- ton oder Gem sche davon ist. S5 9. Verfahren nach
Anspruch 5 oder 6, worin (a) das eine Mehrzahl von aromatischen

Hydr oxyl gr uppent\&itthal t ende Material ein Material ist, dargestellt durch

die/jolgenden Formeln V, VI oder VI EP 0 260 443 B1
{X) X b 4 X
4 ‘ , 4 ( , 4 N ( ’ 4 (X)‘
. 25 BO o 0 (A)gm 0
ul
30 worin A eine Kohlenwasserstoffgruppe mit 1 bis 15 Kohlenstoffatomen,
o) 0 0

* ~0-, -§~, -§-8-, -§-, -5~ oder -C-

Y °

40
ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen ist, jedes X
unabhéingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwas-
serstoffgruppe mit 1 bis 6 Kohlenstoffatomen oder ein Halogenatom, vorzugsweise Brom, ist; jedes
m unabhingig einen Wert von 0 oder 1 besitzt und m' einen Wert von 0 bis 50 besitzt,

5 (b) das Ausdehnungsmaterial 4-Brommethyl-3,5-dibrom-2,6-dimethyliphenol, 1,2-Bis(brommethyl)-
benzol, 1,3-Bis{(brommethyl)benzol, 1,4-Bis(brommethylibenzol, 1,2-Bis(chlormethyllbenzol, 1,3-Bis-
(chlormethyl)benzol, 1,4-Bis(chlormethyl)benzol, 2,4-Bis(chlormethyl)mesitylon, 4.8-Bis(chiormethyl)-
m-xylol, 2,5-Bis(chliormethyl)-p-xylol und Kombinationen davon ist,

(c) das Vinylbenzylhalogenid Vinylbenzylchlorid oder Vinylbenzylbromid ist und

] (d) das polare aprotische L&sungsmittel Dimethylformamid, Dimethylacetamid, Dimethyisuffoxid, N-
Methylpyrrofidon, Dioxan, Acetonitril, Tetrahydrofuran, Ethylenglykoldimethylether, 1,2-Dimethox-
ypropan, Tetramethylsulfon, Hexamethylphosphoramid, Methylethylketon, Methylisobutylketon, Ace-
ton oder Gemische davon ist.

56 9. Verfahren nach Anspruch 5 oder 6, worin
(a) das eine Mehrzahl von aromatischen Hydroxylgruppen enthaltende Material ein Material ist,

" R A0 1 1




(V) 5 15?[err] 20 25 worin A eine Kohl enwasserstof fgruppe mit 1 bi 3%
10 Kohl enstof fatonmen, 30 [err] O %}@éﬂ‘éé@sserstoff oder el ne

Kohl enwasser st of fgruppe mt 1 bis onl enstof fatonmen ist, jedes X
unabhangi g Wasserstoff, eine Kohl enwasserstoff- oder eine mt Sauerstoff
substitui erte Kohl enwas- serstoffgruppe mt 1 bis 4 Kohl enstoffatonen oder
ei n Hal ogenatom vorzygswei se Broin, ist, jedes 40 m unabhgngi g
einen Wert von O oder ‘1 besitzt ¢ind n einengrt von 0 bis 20 besitzt. (b)
das Ausdehnungsmaterial 4-Bro tyl - 3, 5-di br ogt 2, 6-di net hyl phenol ,

1, 2- Bi & brommet hyl ) - benzol, & (Q |, '

1, 4- Bi s(brommet hyl ) benzol , . T 2- chlor ftet hy enzol, 1.3-Bis-

(chl or et hyl ) benzol, 1, 4-Bi s(chl ornethyl)benzol, :

2. 4\Bi s(chl ornmet hyl ) mesi tyl en, 4, 6-Bi s(chlfornethyl)\ mxylol,

2, 5-Bi s(chl ornet hyl ) - p-xyl ol und Konbi nat] ond®!&avon\ist, 45 (C) das
Vi nyl bénhzyl hal ogeni d Vi ng‘hﬁenzyl chlorid I nyl begzyl brormd ist und (d)
das pol are aprotische L6surgsmttel Drige 8 d/ D nethyl acetamd,

D net hyl sul foxid, N- Methyl pyrrolidon, Di , Acetognidril,

Tet r ahydr of uran, Et hyl engl ykol di net hyl et hery. 1, 2- Di met hox- ypropan,

Tet ranet hyl sul f onq¥vtHexanet hyl phosphoram d, Met hyl et hyl ket on,

Met hyl ’Sobut yl ket on, Ace- ton oder Gemi sche davon-ist. sO 10. Verfahren
nach ei nem der Anspruche 5 bis 9, worin die Reaktion bei (1) einer

Tenperatur von -30 C bis A00C f Obis is 20 _Stunden, ((2 ei ,errperatur
von O C bis 80 C f MXIQ, 5/bi s{Xp3 t undef¥bulort Bl ner erat 8F'4on 15 C
r

big 60,£ fUr 0,5 bis St unde ch Lhrt wi Ver bar e
Zusanmenset zung, b ' iQche 1
bis 3 enthalt. 12. V tybar eNZlsa set zung “ha wei terhin

AnsDruch /4
ein vernetzbares Harz enth Itend.“"ausge- 40

o 2 worin A eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen,
-0 (o) 0
L] L.} ”

30 . -

0o
35

ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 4 Kohlenstoffatomen ist, jedes X
; unab'hﬁngig' Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohienwas-
— serstoffgruppe mit 1 bis 4 Kohlenstoffatomen oder sin Halogenatom, vorzugsweise Brom, ist, jedes
40 m unabhiingig einen Wert von O oder 1 besitzt und m' einen Wert von 0 bis 20 besitzt,
(b) das Ausdehnungsmaterial 4-Brommethyl-3,5-dibrom-2,6-dimethylphenol, 1,2-Bis(brommethyl)-
benzol, 1,3-Bis(brommethyl)benzol, 1,4-Bis(brommethyi)benzol, 1,2-Bis(chlormethyl)benzol, 1,3-Bis-
. {chlormethyl)benzol, 1,4-Bis(chlormethyl)benzol, 2,4-Bis(chlormethy!)mesitylen, 4,8-Bis(chlormethyl)-
m-xylol, 2,5-Bis(chlormethyt)-p-xylol und Kombinationen davon ist,
45 {c) das Vinylbenzylhalogenid Vinylbenzylchlorid oder Vinylbenzylbromid ist und
{d) das polare aprotische L&sungsmittel Dimethylformamid, Dimethylacetamid, Dimethylsulfoxid, N-
Methylpyrrolidon, Dioxan, Acetonitril, Tetrahydrofuran, Ethylenglykoldimethyiether, 1,2-Dimethox-
ypropan, Tetramethylsulfon, Hexamethylphosphoramid, Methylethylketon, Methylisobutytketon, Ace-
ton oder Gemische davon ist.
50
10. Verfahren nach einem der Anspriiche S bis 9, worin die Reaktion bei (1) einer Temperatur von -30°C
bis 100° C fiir 0,5 bis 20 Stunden, {2) einer Temperatur von 0" C bis 80" C fiir 0,5 bis 15 Stunden oder
(3) einer Temperatur von 15" C bis 60° C fiir 0,5 bis 8 Stunden durchgefiihrt wird.

s5 11. Vernetzbare Zusammensetzung, die ein Monomer oder Oligomer nach einem der Anspriiche 1 bis 3
enthélt. '

12. Vernetzbare Zusammensetzung nach Anspruch 11, weiterhin ein vernetzbares Harz enthaltend, ausge-

LT T |




C L M S * wlt aus der Guppe, bestehend aus Bisnal eimd,
%ycyanat en von Pol yphenol.en, Pol ypropargyl e- them vonrlM‘“Bm:lllj‘jmﬂm
Ep®xi d&ri und Geni schen davon. Pat elEPan260r4481Bd f Ur f ol ge
AT ES 5 1. Verfahren zur Herstellung eines Monomers oder* A9 gdners, das -

el ne* Mehr zahl von \/ n | aryl et herdgr up- pen enthalt, dar%estel |t durch die
‘f.ol genden Fol'fid #ys {? 'I“P‘Efdé?s@“P'i‘ 345 Bismaleimidy, Rolyryangten; ypp Polyphenclen, Folypropargyle-
Kohl enwasser ¥€8:PY ﬂ‘f?ﬂ‘é"qﬁ’tEpfx'ﬁ‘?"é’"‘ige'ﬂﬁ?W'éf'@’P'bffatorren Terr] 50 [err] 55 R

f bi
\lggE:S gg:ggfgfaa?"gaer ﬁ"%'ge[em' i%équg"@eﬁ ﬁ%%s%agrfﬁl 3s (ranr tst éf f. - ellﬁe
K -
Kohl envésser g o z@%cste%'%@e. §ﬁ¢% gggﬁfalgﬂfs % tﬁgﬂrngaﬂmgggﬁmgtﬁ&&mp_

Hal ogenat om Pst m el nen besitzt. jedes mund n
una_bhangl g einen Wrt von O oder 1 be5|tzt unter der Voraussetzung, daB A

ei ge D gycl opent adi enyl gruppe fder eine cycl opent adi eny )CJ i goner gr uppe
ist, wenn m ¥dd n ei n&hg\Wert fvon Oﬂﬂdest n, unrfé end ‘Umsetzen von
' 5

mi ndestens ei nem Al i met al{l phe d eings das eine
Mehr zahl von eyarcai-

Vi nyl benzyl hal oge- €S po aren aprotl sch n
Lésungswi$tel s und anschlieBendes Gewi nnef eines Materials darauds, bei dem
mehr als 95 %der aromatischen Hydroxyl gruppen in VinylbenzyletHergrup- pen
ungewandel t rden sind. 10 2. Verfahren\iur Her stel | ung ei nes Mononers

oder A igonerty, das (8dge MehrZ&hg von (Xppy\ afyl et hexg( p- pent®&h halt,
dargestel |t rch %é f ol gend ode
20 < ——cxH CcH CR=CH
A T2

CHZ
1 \ n

Y
(11} . ’
1 (%), (X)4
30
82C=Cﬂ-é©"‘ cH3 \0 CHy CH*CHz-
m' -
3
2 (111)

2
3
45 worin A eine Kohlenwasserstoffgruppe mit 1 bis 25 Kohlenstoffatomen,
o o o
: 50 [ " n

-O_ ’ -s- '] —S-s- r _s— ’ -S- Oder ‘-C"' ist r

t
@

)
55

R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 12 Kohlenstoffatomen ist, jedes X
unabhiingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwasser-

41




r] 20 [err] 25 30 [err] [err] 35 40 2 (III)
r] worin A eine Kohl en\/\/asserstoffgrgm@gsom g1 bi s 25 Kohl enst of f at onen
ferr] O © EP O 260 443 Bl R Wasserstoff oder eine
| 'enwasser st of fgruppe mit -1 bis 12 Kohl enstoffatonen ist, jedes X
bhangi g Wass estafigobde, mieit rhis KRokrhisnsigifetomers odsf foin Htpgenatemret. il singBalert wind tis 200
stituierte Kdiesighigses arund situnsihgnoigopizeniert von|§ ader D becita) uates desf orauesateung.atie i
Hal ogenat omsinotDicyaippastagienylonppe odpbeing) Dipyclopertagiepd-Oligomeraruperyigls wenn i dndhn einen
bhangi g ei nerVessFen Odﬁs'ﬁe"od'é‘fassf“%égﬁ ppgetzep ri1°%r‘“‘?j’@?t°"90‘?"!9ﬁ's§'&"i'&‘ﬁ'@he"@%elms
eineg Di ¢ t‘?S'ﬁ'é'rﬂaaﬁin% gqhh}? érogratéspheg droxylgruppen enthhlt m|t emem Vnyibenzylhaloge.

| t adi gpro A 'TﬁSU &5 oFevipnen eines
/ot ac g% ﬂ'eﬁ S R P Eh P O AP, SV B
es Mat erl al s pe?ié{’g ’H?’ké’ﬁ’r von aromatischen Hydroxyl gruppen

H)It ’gen O,le g‘or S? E\g% i%s%ﬁ&i%&%&v BB S Bne MIRLEE Son Shdylary KL S
rin R ei ne roxy uppe od%ermg%dgnf%m%‘('J'&jﬂﬁlbe ist, jedes X
bh~ngi g Wasserstoff, eine 20 Kohl enwasserstof f- oder eine mit

erstoff substitui erte Kohl e sserstof \gruppe nmt 1 bis 12 Kohlen-
ffatonens ogdgy ein qupcqenavgmal stxynd X e| n HéXlgen i §X)sin Gegenwart

es pol aren aprotlschg Losyngsm S un QMB) Ur’rﬁﬁ{\zen des

alinmetal | ptﬁezgg& éaes-ui P k@ﬂm‘“\/

20

25 \CHZ

30 1 (X), /"”4\ (X1, (X)4 //‘24\ -/(Z‘a
cen—27 o_k /’7‘4 )——é—o—f—-' 2 -
= e \ V m

el oK (A o-CH CH=CH
azccz-vc—’z OV( S Y 2
m! m!
35
w 2 (un
[ty / (%), : (x),
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) worin A eine Kohlenwasserstoffgruppe mit 1 bis 25 Kohlenstoffatomen,
50

o o o}
" " "
s ~-0-, -8-, -8-S-, -S-, -S- oder -C- ist,
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: Vi nyl benzyl hal ogenid in ‘Gegenwart eines pol aren aprotischen

Los@hgsm ttel s und anschl.i essen- deeSaveedmaggiei nes Material s daraus, bei

T hr als 95 %der aromatischen Hydroxyl gruppen in 25

Vi nyI benzyl et her gr uppen ungewandel t worden sind. 3. Verfahren nach Anspruch
1- oder 2, wor FnWasseisité aden Plapiiebierasseestofigruapgpait rii bis 112y Kehlepstofiimior (st isfiesaio-
men ist, R \WaseathangigiWasssamiaH, E'F‘hé°*l’&9HPsé?r§@af§§é?’s°d’Bf"l"§?wﬁf|§*@“ fybstitgierjg; Kphignwasser-
Kohl enst of f at SREFLAPE Mit | pigd2 KX“'ﬂﬁ%SBﬁ‘H?Rg{é‘g’e'\/ﬂ% Slalpaongem ist.dp’finen Wert von 0 bis 200
Kohl enwasser sP&fifh ’e‘?d & upd punahhdngig ginan %‘iﬁ%’ ogifzh Lpigr ‘?@()I‘(P’é‘f?ﬁﬁ@g%rda” 40
stof f gr ufpe ngfe 9’°b‘i°§e’éad!€8¥|$'€‘??§t°8? ‘ga‘ﬁé(ﬁ'm?? d '9 ‘?’%’ o"Y?f'" g‘t“"d ’b?f@g
und n unabhan gnas r?ﬁ ehrza omat chen t(I‘-)in ﬁﬂ ?j{uen% thalt, lFt'Ee I '%GSSO
hat. 4. Verfa gg | YFE %m een alt, ‘mit min stens emem
Kohl enwasser s orF ar uppe m 'lr!{o %@?c@ O- men ist, R Wasserstoff
oder ei ng Kohl enwasserstoffgruppe mt 1 bis 4 Kohl enstoffatorren I st, jedes

X 35 unabhangi g Wasserstoff, eine Kohl enwasserstoff- oder mt

Sauerstoff substituierte Koté:;f pwasser st of f - mr.nt 1 bis 4

Kohl enst of f at omen oder ein ogenat om i st zun % \x,rt von 0 bis 20
rforter odor O i goner

hat. 5. Verfahren nach Anspruch 1 odor 2, wori W

aus der ¢ uppe, bestehend aus Bis(vinyl benzyl )ettter von

Di cycl opent adi enyl - bi s( 2, 6-di net hyl phenol ), Bj{;sgvi nyl benzyl ) et her von 40

Di cycl opent adi enyl - bi s(o-cresol) ausgewAhlt ist. 6. Verfahren nach Anspruch

1 oder 2, worin (a) das eine Mehrzahl von aromati schen Hydroxyl gruppen

ent hal t ende Magrisr R adineclitygroigropteaddel sine -GHxXcf@runnel istt jedasr X lunabhingigoVapeersiefh eine

Formei n 3¢, V| Kelisawasggrstofiq gdex @ing mit Sauﬁmft)suzﬁwaqtqgon SFprstotigryppe @it 1 bis 12 Kohlen-

( ) 25 25 3gofiglpmen oder ein Halogenatom ist und X' ein Halogen ist, in Gegenwart eines polaren aprotischen
Ldsungsmittels und dann (B) Umsetzen des Alkalimetaliphenoxids des resultierenden Produkis mit
einem Vinyibenzythalogenid in Gegenwart eines polaren aprotischen L&sungsmittels und anschliessen-
de Gewinnung eines Materials daraus, bei dem mehr als 95 % der aromatischen Hydroxylgruppen in

25 Vinylbenzylethergruppen umgewandelt worden sind.

3. Verfahren nach Anspruch 1 oder 2, worin A eine Kohlenwasserstoffgruppe mit 1 bis 15 Kohlenstoffato-

men ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen ist, jedes X

" unabhiingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwasser-

30 stoffgruppe mit 1 bis 6 Kohlenstoffatomen oder ein Halogenatom ist, jedes m und n unabh#ngig einen
‘Wert von O oder 1 hat und m' einen Wert von 0 bis 50 hat.

4. Verfahren nach Anspruch 1-oder 2, worin A eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffato-

men ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 4 Kohlenstoffatomen ist, jedes X

35 unabhingig Wasserstoff, eine Kohlenwasserstoff- ader mit Sauerstoff substituierte Kohlenwasserstoff-
gruppe mit 1 bis 4 Kohlenstoffatomen oder ein Halogenatom ist und m’ einen Wert von 0 bis 20 hat.

5. Verfahren nach Anspruch 1 oder 2, worin das Monomer oder Oligomer aus der Gruppe, bestshend aus
o Bis(vinyibenzyl)ether von Dicyclopentadienyl-bis(2,6-dimethyiphenol), Bis{vinylbenzyl)sther von
e 40 Dicyclopentadienyi-bis(o-cresol) ausgewahilt ist. : .

6. Verfahren nach Anspruch 1 oder 2, worin
{a) das eine Mehrzahl von aromatischen Hydroxylgruppen enthaltende Material ein Material ist,

dargestellt durch die folgenden Formeln V, VI oder Vi
45

50

55

N



>

ist, R Wasserstoff oder eine Kohl enwasserstoffgruppe mt 1 bis 12

KohI engtof fatonen i st, jedes X 45 gp 0260 gaw@hangi g Wasserstoff, eine
KQhIenmasserstoff od er éine mt Sauerstoff substituierte Kohl enwas- _
serstoffgruppe nmit 1 bis 12 ‘Kohl enst of f at omen oder ein Hal ogenat orm i st

j edes m unabhdngi g ei nen Wert von 0 oder | besitzt und M einen Wert von O

bts 200 besitzt, (b) das Ausdehnungsmateri al

4- Br ommet hyl - 3, 5- dVhr om 2, 6- di net hyl phenol, 2, 4. -Bi s(chl ornet hyl) -
mesitylen, 1,2-Bis(bromethylygenzol, 1, 3(—381 15( br ommet hyl ) benzol

1, 4- Bi s(%r orrrret hyl ) benzol , 1 SO (chl ormet hyl ) benzol

1. 3-Bi s(chl or met hyl )benzmo-@% OHNZol ,

4, 6-Bi s(chlornethyl)- mxvl ol 5- Bi s(chl 0 thyl) - p- xyI ol und

Konbi nabonen davon ist, (c) das Vinyl benzyl hal ogenid Vi nyl benzyl chlorid
oder Vi n | benzyl brom d ist und (d) das polare aprotische Losungsnmittel

D et hyI ormam d, Di net hyl acetam d, hyl std foxi d, N- Met hyl pyrrolidon,
D oxan, -Acetonitril, Tetrahydrofur )H-yl engl ykol di et hyl et her,

1, 2- Di met hox- 55 (VI) ypropan, Tefr t hyl sullf on, Hexanet hyl phosphor am d,
Met hyl et hyl ket on, Met ~hyl i sobut §+& X n oder Gemmi sche davon i st.
7. Verfaghren nach Anspruch 1 oder 2, rin 44 /f 3 EP 0 260 443 Bl (a) das
ei ne Mehrzahl von aromati schen HydroxXyl gruppen enthaltende Material ein
Material ist, dargestellt durch die folgenden Forneln V, VI oder VII [err
[err] 20 [err] 30 worin A eine Kohlenwasserstoffgruppe mt 1 bis 15

Kohl enst of f at onen, 35 45 ist, R Wasserstoff oder eine

Kohl envvasserstoffg gﬁf_g mt 1 bis 6 Kohienstoffatonen ist, jedes X
ungbhangi g Wasser st ei ne Kohl enwasserstoff- oder eine mt Sauerstoff
substitui erte Kohl enwas- serstoffgruppe nmt 1 bis 6 Kohlenstoffatonen oder

ei n Hal ogenat om vorzugs ise Bomist, jedes muna hangl g nen Wert von O
oder 1 tz)sestt und (&F Vﬁ”u on O QIXS, 50 ?fﬁht (X)uﬁ\ (X)y

“ | >f‘“\ 0—-— (A)s—
UL Y

\JOH

30

.worin A eine Kohlenwasserstoffgruppe mit 1 bis 25 Kohlenstoffatomen,

% o o .0

. "0"", -S"" -S-s-, -S-, "S- Oder ‘-C—
o : "
0

ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 12 Kohlenstoffatomen ist, jedes X
45 unabhiingig Wasserstoff, eine Kohlenwasserstoff oder eine mit Sauerstoff substituierte Kohlenwas-
serstoffgruppe mit 1 bis 12 Kohlenstoffatomen oder ein Halogenatom ist, jedes m unabhéingig einen
Wert von 0 oder 1 besitzt und m' einen Wert von O bis 200 besitzt,
(b) das Ausdehnungsmaterial 4-Brommethyl-3,5-dibrom-2,6-dimethylphenol, 2,4-Bis(chlormethyl)-
mesitylen, 1,2-Bis(brommethylibenzol, 1,3-Bis(brommethyl)benzol, 1,4-Bis(brommethyl)benzol, 1,2-
50 . Bis(chlormethyl)benzol, 1,3-Bis(chiormethyl}benzol, 1,4-Bis(chlormsthyl)benzol, 4,6-Bis(chlormethyl)-
m-xyinl, 2,5-Bis(chlormethyl)-p-xylol und Kombinationen davon ist, .
{(c) das Vinylbenzylhalogenid Vinylbenzylchlarid oder Vinylbenzylbromid ist und
(d) das polare aprotische L&sungsmittel Dimethylformamid, Dimethylacetamid, Dimethylsulfoxid, N-
Methylpyrrolidon, Dioxan, -Acetonitril, Tetrahydrofuran, Ethylenglykoldimethylether, 1,2-Dimethox-
55 ypropan, Tetramethylsulfon, Hexamethylphosphoramid, Methylethylketon, Methylisobutylketon, Ace-
ton oder Gemische davon ist.

7. Verfahren nach Anspruch 1 oder 2, worin

AR O TRl




& Has Ausdehnungsmat erial 4-Br th hyl - 3, 5-di brom 2, 6- di net hyl phenol ,
1,-28Bi~s(‘bromret hyl )- 50 - benzep,g dg044Bigy( br ommet hyl ) benzol ,
1
(

, X=1Bi s(br ommet hyl ) benzol , 1, 2-Bis(chl ornethyl)benzol, 1,3-Bis-

chl.or et hyl ) benzol , 1, 4- Bi s(chl ormet hyl ) benzol ,

2,4-Bi s(chlor rre(ahyl&aS) aieesMeyrmn vor] arém@Bisehec Hydrormdrippbr) enthaltsnde Material ein Material ist,
2, 5- Bi s( chl or met#gastelitgiuiely Hig Folganden Komeina Vi asleeYl! davon i st, (c) das

Vi nyl benzyl hal ogeni d Vi nyl benzyl chl orid oder Vinylbenzylbromd ist und (d)
das polare aprotische L6sungsyittel Dinethylformanid, D nmethylacetam d,

Di met hyl ul foxid, N S5 Met hyl pyng ol i don, Di tXan, Acetonitrii,
Tet rahydr of uran, Et hyl engl ykol di net hyl e r, 1,2-Di X- ypropan,
Tetranet hyl sul f on, Hexamet hyl phosphgy ,_-—Nbﬂhy;{ o

thhylisobutylketon Ace- ton oder Gem sefie davon ist. 45 EP0260443 Bl

8. Verfahren nach Anspruch 1 oder 2, worin (a) das elne thrzahl von

aronatlsd%en Hydr oxyl gr uppen enthaltende Mat er i ial ist,

dargestel |t durch die fol genden Fornmeln V, VI ofde t 5 3Qq (M) (V1) 20

30 worin A eine Kohl enwasser stpfthgruppe mt 1 ,4%& Kohle st of f at onen, 40

0 ist, R Wasserstoff oder eine Kohl enwassergto At /1 bis 4

Kohl enst f fatomen ist, jedes X 45 unabhgng\ g vasser o f, eine

Kohl enwasserstoff- oder eine mt Sauerstoff substituierte Kohl enwas-

serstof fgruppe mt 1 bis 4 Kohl enstoffatonen oder ein Hal ogenatom

vorzugswei se Brom ist, jedes munabh~ngig einen Wert von 0 oder 1 besitzt

und M einen Wert von O bis 20 besitzt, (b) das Ausdehnungsmateri al

4- g/pnneuhyl 3, 5-di by 2, 6- di et hyl phenol , 1, 2-Bi s(bromet hyl )- benzol,
Bi s(bromret hyl ) benzol , 1, 4-Bi s(bromet hyl ) benzol ,

1 2- Bi s(chl ornet hyl ) benzol , 1, 3-Bis-

| (%), ( (X) 4 (X)y  (X)g /(84 \ (X) 4
k_/ | =50 -@—io '—é’\}?lo-é- (Mg o —-@-—-o/-@-oa

L]

ml

30

worin A eine Kohlenwasserstoffgruppe mit 1 bis 15 Kohlenstoffatomen,

35

6] o 0
" ” L1
\~ w0 -0~, =S8S=-, «8-8-, ~8~, =S~ oder -C~
”"”
18]
45 ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen ist, jedes X

unabhéngig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwas-.'
serstoffgruppe mit 1 bis 6 Kohlenstoffatomen oder ein Halogenatom, vorzugsweise Brom ist, jedes m
" unabhzingig einen Wert von 0 oder 1 besitzt und m' einen Wert von 0 bis 50 besitzt,

(b) das Ausdehnungsmaterial +Brommethy(-3 5-dibrom-2,6-dimethyiphenol, 1,2-Bis(brommethyl)-
50 benzol, 1,3-Bis{brommethyl)benzol, 1,4-Bis(brommethyl)benzol, 1,2-Bis{chlormethyljbenzol, 1,3-Bis-

(chlormethylibenzol, 1,4-Bis(chlormethyl}benzol, 2,4-Bis(chiormethyl)mesitylen, 4,6-Bis(chlormethyl)-

m-xylol, 2,5-Bis{chlormethyl)-p-xylol und Kombinationen davon ist,

{c) das Vinylbenzylhalogenid Vinylbenzylchiorid oder Vinylbenzylbromid ist und

(d) das polare aprotische L8sungsmitiel Dimethyiformamid, Dimethylacetamid, Dimethylsulfoxid, N-
55 Methylpyrrolidon, Dioxan, Acetonitril, Tetrahydrofuran, Ethylenglykoldimethylether, 1.2-Dimethox-

ypropan, Tetramethylsulfon, Hexamethylphosphoramid, Methylethylketon, Methylisobutylketon. Ace-

ton oder Gemische davon ist.
[
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50 E_i_(chlornethyl)benzol;, 1, 4- Bi s(chl or net hyl ) benzol ,
2,4-Brs{chl ormet hyl ) nesityl en, 4, ' met hyl ) - m xyl ol

2,5-Bi s(chl ornmet hyl )-p-xylol und %)E'glﬁé]gﬁ %ﬁlen davon ist, (c) das

Vi nyl benzyl hal ogeni d Vi nyl benzyl chlorid oder Vinyl benzyl bromd ist und (d)
das pol age wapsHdd mehansheaLngertdoah Di net hyl f ormam d, Di net hyl acet ami d,

Di met hyl sul f qajidds eNe Méhestlinop yardneakisctlen Hydmixgig@ppen Anthbiandet Katbrial ein Material ist,

Tet r ahydr of urdagestdit duyhefegfblyérdbrdfampéiinyl \dbdeeny 1, 2- Di net hox- s5

ypropan, Tetranethyl sul fon, Hexamet hyi phosphoram d, Met hyl et hyl ket on,

Met hyl § sobut yl ket on, Ace- ton oder Gem sche davon ist. 9. Verfahren nach

ei nem der AnsprUche 1 bis &VYworin di e Reaktion bejyy(1) einer Tenperatur
von Jerr] 46 EP 0 260 443 Bl bis 1#3aC ffr 0,5 bing_20 Stunden, (2) einer
Ternperatur von O C bis 80 C fur 0.5 bigks St K den_ﬁ%ﬁl_L ei ner
Tenperatur von 15 C bis 60 C fO BESbgsb St urtlen dwthgef~hrt wird. 10.
Ver werflung ei nes Mononers oder Aigoners, das nach ei nem der AnsprCche 1
bis 4 hergestellt 5 worden ist, zur Herstellung eines vernetzbaren
Zusammenset zung. 11. Verwendung ei nes Monomers oder O igoners nach Anspruch

10 zusanmmen mt ei nem vernetzbaren Harz, ausgew,hit aug der G uppe.
best ehend aus Bi smal ei m d, Pol ycyanaten von Pol yph | en.
Pol ypropar gyl et hern von Pol yphenol en, Epoxi den {und m schen davon. 10 15
20 25 30 35 40 45 50 55 * C(\t1) M S * é.c (&8 o"
31
o (VII)
— %
(X1, (x), (xy, (X)q (X), (}”4
\ \/\ /1\ A
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30
worin A eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen,
% _ o o o
w -0-, =S=, =S=§-, =-S~, ~S- oder -C-
40 ”

o)

ist, R Wasserstoff oder eine Kohlenwasserstoffgruppe mit 1 bis 4 Kohlenstoffatomen ist, jedes X
45 unabhiingig Wasserstoff, eine Kohlenwasserstoff- oder eine mit Sauerstoff substituierte Kohlenwas-

serstoffgruppe mit 1 bis 4 Kohlenstoffatomen oder ein Halogenatom, vorzugsweise Brom, ist, jedes

m unabhingig einen Wert von 0 ader 1 besitzt und m' einen Wert von 0 bis 20 besitzt,

(b) das Ausdshnungsmaterial 4-Brommethyi-3,5-dibrom-2,6-dimethyiphenol, 1,2-Bis(brommethyl)-

benzol, 1,3-Bis(brommethyl)benzol, 1,4-Bis(brommethyl)benzol, 1,2-Bis(chlormethyl)benzol, 1,3-Bis-
50 (chlormethyl)benzol, 1.4-Bis(chlormethyl)benzol, 2.4-Bis(chlormethyl)mesitylen, 4,6-Bis(chlormethyl)-

m-xylol, 2,5-Bis(chlormethyl}-p-xylol und Kombinationen davon ist,

(¢) das Vinylbenzylhalogenid Vinylbenzylchlorid oder Vinylbenzylbromid ist und

(d) das polare aprotische L&sungsmittel Dimethylformamid, Dimethylacetamid, Dimethylsuifoxid, N-

Methylpyrrolidon, Dioxan, Acetonitril, Tetrahydrofuran, Ethylenglykoldimethylether, 1,2-Dimethox-
55 ypropan, Tetramethylsuifon, Hexamethyiphosphoramid, Methylethylketon, Methylisobutylketon, Ace-

ton oder Gemische davon ist.

9. Verfahren nach einem der Anspriiche 1 bis 8, worin die Reaktion bei (1) siner Temperatur von -30° C

T

.....



s
£)

EP 0 260 443 81

-

bis 100" C flir 0,5 bis 20 Stunden, (2) einer Temperatur von 0° C bis 80 C fiir 0.5 bis 15 Stunden oder
(3) einer Temperatur von 15 C bis 60 C fir 0,5 bis 6 Stunden durchgefiihrt wird.

10. Verwendung eines Monomers oder Oligomers, das nach einem der Anspriiche 1 bis 4 hergestelit
5 worden ist, zur Herstellung eines vernetzbaren Zusammensetzung.

11. Verwendung eines Monomers oder Oligomers nach Anspruch 10 zusammen mit einem vernetzbaren
Harz, ausgewdhit aus der Gruppe. bestehend aus Bismaleimid, Polycyanaten von Polyphenolen,
-3 Polypropargylethern von Polyphenolen, Epoxiden und Gemischen davon.
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