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nol dabl e cahpy saaively icowpled With a 2jseliotgahsph@rolhavidedle ymdld)e present invention, a
flame retardant silicone-pol yphenyl ene ether graft copol ynmer obtainabl e by
t he oxidative cou%ﬁ ng reaction of 20 to 1000 nols of a 2, 6-di organophenol

of formula 2, R a phenol -sil oxane nacroner of forrrul 42)1. Radical s
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pol yal kyl(% -g alkyl, ce—12 aryl and haloaryl radicals, R' is a Cz—20 polyalkylene or arylenealkylens radical, R? is
selected from Ci-g alkyl radicals, Cs—12 aryl and haloaryl radicals, trifluoropropyl, cyanoethyl and
cyanopropyl radicals, R3 is a Cy-3 alkyl or Cs—13 aryl radical and n is an integer equal to 1 to 100 inclusive.
it has been found that the silicone-polyphenylene ether graft copolymer exhibits outstanding flame
tretardance and can be employed as a high performance injection moldable thermoplastic. -

50 There is provided by the present invention, a flame retardant silicone-polyphenylene ether graft
copolymer obtainable by the oxidative coupling reaction of 20 to 1000 mols of a 2,6-diorganophenol of
formula 2, per mol of a phenol-siloxane macromer of formula 1.

Radicals included within R of formulas 1 and 2 are, for example, halogen, such as chioro or bromo,.
Cii-g alkyl radicals, such as, methyl, ethyl, propyl and butyl; aryl radicals, such as, phenyl, tolyl, xylyl;

65 haloaryl radicals, such as, chlorophenyl. Radicals included within R' are, for example, Cp-20) polyalkylene,
such as polymethylene, and arylenealkylene, such as phenylenemsthylene. Radicals included within R?, are
the same or different radicals included within R. In addition, R?2 can be selected from trifluoropropyy,
cyanoethy! and cyanopropyl. Radicals included within R® are, for example C( - alkyl such as methyl ethyl,
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diorganohydridesiloxy unit and a triorganosiloxy unit and polydiorganosiloxane having terminal trior-
ganosiloxy units. Hydrosilylation with the aliphaticatly unsaturated phenol of formula (3), can produce a
phenolsiloxane macromer similiar to formula (1), if the polydiorganosiloxane is terminated with only one

45 diorganohydridesiloxy unit. Howsver, in insiances where the polydiorganosiloxane has terminal dior-
ganohydridesiloxy units, a phenol-siloxane macromer having the formula
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can be formed, whers R, R', R2 and n are as previously defined.



ganohydri desil oxy units, a phenol -sil oxane macroner having the fornula
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2 dense or "puffy™ which can further enhance the value of the precursor as a flame retardant thermoplastic in
particular applications. In addition, there can be added to the graft copolymer, various materials, such as,
plasticizers, pigments and flame retardant additives.
The silicone macromer of formula 1 also can be used as a surfactant to facilitate the blending of organic
45 and silicone materials under aqueous conditions. The silicone macromer aiso can be employed as a
compatiblizer, or plasticizer for blends of silicone with other aromatic organic thermoplastic polymers.

Example 1

50 A solution of 32.3 grams (145 m mol) of sublimed hexamethylcyclotrisiioxane (D3} and 45 ml of freshly
distilled cyclohexane was stirred under substantially anhydrous conditions. After solvation of the D3 was
completed, there was injected into the mixture, 27.8 mi of sec-butyllithium (1.35M in cyclohexane, 37.3
mmol). After one hour, 25 ml of THF was added. The resulting cloudy solution was left to stir for about 24
hours. There was then added, 4.28 ml (39.3 mmol) of dimethylchlorosilane and the resulting white slurry

56 was stirred for an additional hour. Excess dimethylchlorosilane was neutralized by adding 50 mg of dry
sodium bicarbonate in 1 mi of absolute ethanol. The resuiting slurry was then stirred for an additional 1/2
hour. An additional 50 ml of dry cyclohexane was added to fully precipitate lithium chloride which was
thereafter removed by filtration. Solvent was removed by a rotary evaporator resulting in the production of
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1.59 mm (1/16th inch) compression molded test bars of the graft copolymers of Example 3 were

50 molded at 250°C for 1.5 minutes under 19.9 x 10° N (2 tons) of pressure. The test bars were tested in
accordance with the procedure of the UL-94 test. A 1 gram molded sample, roughly 38.1 x 12.7 x 1.6 mm

(1.5 x 0.5 x 1/16 inch), was placed 2 inches from a radiant heat panel. The following results were obtained
where PPO resin is a polyphenylene sether resin manufactured by GE, "graft (2)" is the graft copolymer
within the scope of formula 1 where n is equal fo one, "graft (13)" is the graft copolymer within the scope of

56 formula 1 where n is equal to twelve, "Noryl resin A" is a blend of PPO resin and high impact polystyrens,
and "Noryl resin B" is a blend of about 50% by weight of polyphenylene ether and crystalline polystyrene,
"IV" is intrinsic viscosity, "OI" is oxygen index, "FO" indicates average flame-out time in seconds, "Char

Y" indicates weight % of residue after buring based on the original weight of polymer, and "Char V"
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Exarrpl e 2 The procedure of exarrpl e 1 was repeat ed, except that 20 mcro
liters (26 ppm) of the platinumcatal yst 15 was added to 10 grans (68 mmol)
of 2-allyl-6-nmethyl phenol which was being stirred at 40[err] There was then
added slowy,. 10.5 grans (71 nmoEP oof33mastanet hyi di si |l oxane. GC i ndi cat ed
that the reaction was nearly conplete after 10 m nutes. The m xture was
vacuumdistilled and there was recovered, 15.8 grams (78% of product.

Based offoethedllysel yreyackhe 6it-and 1H NMR, the product was a silicone
macroner in the formof a 2-allyl-6-methyl phenol pentanethyl disil oxane.

Exanpl € 37& mxrure of 2.‘5"‘gT'a'rrr'(‘2'O—5nnur) or 4 6—xyren0|, 60 m of

t ol uene, 3 ) g a
met hyA t a i u | or fa ,t nt,,of—t‘;EnAI dri.ch Chﬂgr cal Co.,

M | waul ee, S. oln to uene 32 m of di butyI am ne, and 8 drops
Fte iy e Atidl-aAlAdtilng S FeH -yt - - 52, 5 ol per

ben added, 0. 14

m of,, a cupro;is brom de soI utron (48% aqueous héd[ogen grom dei) and t he
t enper : ng external

sih B . by g 0 3 granms (175
nmol ) of 2, 6 xyI enol, 10.2 grans (8 9 mml) of the si | oxane macroner of
Exanple 1, and 30 70 M of tol uene was added to the reaction mxture over
a 20 mri*nut Bmp 61/l 67 barFheymprengier aslded a0 5000 donl )5t rin @t \Ratonmpresspientidneatut

38-40[ ansd s sdeomst ernal cooling. After the addition was conplete, the
tenperature was nmaintained at 38-40[err] The m xture was conti nuously
agitated for another 90 minutes until a thick vi scosity was attained. The
M Xt Ur e V@3 e 1108 601,88 (A sIMebiukda £NBoe YOS radldedlom a T Ringlbyasial acetic
acid® o deactivate the catalyst and the resulting solution was n xed

anot her*™“YPHites before being diluted with 100 35 mi of toluene. There was
t hen added, 300 ml of nmethanol to the resulting solution while it was

St rred,,,A:apr_Qduct D€ |p| tat ed_which was collected in a Buchner funnel.

The ggoduct was then repr &&I’pi T84 ¥ rom a tol uene/ et hanol mixture. There
was . obt ai ned 30.0 grans of ‘a product representing an 88% nmass conver si on.
Based on nmbesleObsuts @R thhi & BigAtkeinGiiprovbhidht i MEMecdut Was i BchioddCat BB graft

mol dabl eogoygr offthe pisbedn Rivértibhekaving @Xagher Bropdriion b RRENYICERY céhabired GoBtimbinyisiox-

69, 700, addhinaikidifish, 86 Structireof dhelehar cBarldiad irbr6 a Talativgly déhse mmeiata toeputly miafialas
145[esr] 1H NVMR showed a 3.9%incorporation the silicone nacromer resulting
in a présugle havi ng of 24% by wei ght of pol ydi nethyl sil oxane and a 96.1

mol % of the oxidatively coupled 2,6- xylenol. The same oxidative coupling
procedur e A/\mgtur«ege@t gramsapft Wtam@v'pmeémﬁb P @i 9-bgrame ohpanamefhidisiokanga@doner
utilizi A 820 {g%é{'ﬁhz‘g 20 apighc Vdf‘adpr?é Fé'!’?' rf‘é°q\'ﬁ%r°6ﬂ§l’e'aa‘ﬁd°'2‘2 WIF Apated( "1!?0

mol P of “"t‘

rs ItPe"P°"§ tqmpe
copol ymg p at to b an mn gﬁéﬁ ltrat%?’tn %E’ srl
\é:)rsrggz !s{ $%£ ((%;‘" &} ta )flh dridesiiox r&n srloxy50
o) g 5 15135’? aaered Qreﬂ s‘tr.y'f E ésfr[g? f %u ?ﬁ? Reseul

Thé tes Wit F40SmieF Eﬁéﬁﬁr (%EW {] G}eéMtiB mxm:"e 9550 & 56’
test. Aqls @hadMmiR aidThaE hy&& i N waseomploted2Thb nfixtdre GvaS BN ééolQe gm?ﬁ
1716 i NesperalitSanB iRkCwith 50 A BEfexdne OTReanikt@E wadihed MRted RAN eéxaneTm réridvbPiingg
resul t sa\waérg e@dpbion edcudhedigindiBiOar €78 tBrr irgsulod IO 79,0 BRMY [oe B Giliehd @tacromér mixture
man ufse C having Gin Byerdgh dimegiyBfidxariedhain ledgth lbEabgiutaBs. copol ynmer wit hin the scope of
formul a 1 Thaaeraedure sf Baople 3 sanrepeatédyutdifitg ¢.$3Jydms of thdrebaye afacromepoixipreeand
wi t hi n 6he2 greopef thd 2.68ylérol TiWre wis olitdned an injestirymeltiablengraftvedpolpmer hiaigng/én Megfi n
A" is aS5hPananddh. PIRI0260and mw 2. ghe crnrpamowper adta flamerout tirecof "1 [Qcreqdnds whenn B
i s a bl &sgd fracegsdanee BiOLUSY ght of |'ohenyl ene ether and crystalline
pol y§g yr erféthough the above examples are directed fo only a Tew of the very many variables which can be used
in the practice of the present invention, it should be understood that the present invention is directed to a
much broader variety of silicone macromaers, graft copolymers and method for making such materials as set
forth in the description preceding these examples.

55 Claims

1. A thermoplastic silicone-polyphenylene ether graft copolymer obtainable by the oxidative coupling
reaction of 20 to 1000 mols of a 2,6-diorganophenol of the formula,
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"I'V" is intrinsic viscosity, "01" is oxygen index, "FQ' indicates average
flame-out tinme in seconds, "Char Y" ‘indicates vvel ght % of

burni ng based on the original wei qgi,to?; .ﬁ&l , and "Ch Il“ﬂ'lml lmflmuuw
746 Bl shows the physical structure o 3[ e Vh

FO* . Char Y Char V M** To 5 PPO Re5|n 20000 50000 0.46 30
8-10 29 shows the phy%als{rucmreof’ihechar 215 Graft (2) 23400 109200 0.42

- 5.3 27. smal | 0.61 169 Graft (13) 22900 69700 0.43
35.7 1.4 79 6. .puffy 053 145 10 _Noryl Resin A -

o - - smal | ay 0 10 yl Resin B
20 -5 - 20 ur ns SIMa ) .29mm (1/ 16[ err] bars
conpr ess i~oMm-Sfk OB ‘ A5 AR —p noas R| ame- out

time in 'O[err] at 1

rad/ sec on a rot atin dynamc S ectrorreter * ok Cannot be nmeasured at this
t enper at Mﬁ&ﬁ%ﬂvﬁ%@ﬁﬂﬁh&%ﬁ%ﬁ%emm )
fl ame- &U ed with the- : ent

inventio hi gher_proportiop of chenj.cal |

pol ydi met y ar changed from
a relatively dense mat eri al toapuffy material. 30 Exanple 5 A m xture of
75 grans ,of t | gr -

pent amét hy!' ?’%l F‘ggéagé&)ég %’S 3$°olc=q4%rolﬂﬂ ﬂ%ﬁa?’d"?aﬁf “made by

Filtrol CGrdy 1Prosti¥ts of CIeveI and Chlo was heated with 35 stirri ng at
80 [err] for 3 1/2 hours under nitrogen. The m xture was allowed to cool to
room t enper at ur e and diluted with 100 mMl of hexane. The Filtrol 20 was then
renovegy BY MEPF 0FHPHON. (<192 eakne ) arraured mo9REC BY 1 AP /3Py oRPUS YOIt 0 give
82. 8- 4r angpedttorfQl ydi met hyl si | oxane m xture consisting of

di met hyl hydri desil oxy term nated pol ydi met hyl si | oxane, polydi methylsil oxane
havi ng di net hyl hydridesiloxy and trimethylsiloxy termnation,

trimet hylsrlcaxsettrersvesvaéced pak eedpamtityl si | oxane and

cycl oped ydi net hyl si | oxane. 40 There was added 9.4 grans of :
2-allyl-6- methyl phenol to the above ydi met hyl si | oxane m xture along with
130 rrg of plTae EbAyPhresitssghop gt éds'%‘é'Fﬁg H"P"’I"ﬁ'@e’}‘é'hfh"tei"?\' ‘"ﬁ? i&iﬁ‘@"%‘@’hﬁe%@'éﬁ to
50, C wi { neBey o dherpsont i o 8 it Roppion ey ey
was conpl ﬂ’[eeﬂ adafion. e gt o cher PhsnRed o8 ac!?!‘i‘ﬂ""'i’ 8°"F%6'ﬁﬁe’faéf?d’e‘?“

dilute Pe% m of hexane. The m xture was then filtered and hexane was
renoved s-l—ﬁg-—a rotary evaporator Vacuum di sti | I at ion at 0.75 torr

resulted ing,7 VgL age
G ot Pyl s e f%' ﬁ# o i&%ﬁ‘ ofe e &3%33 e vas

repeat ggd tin 'atZB(ﬂ'@} ) 1:@%6&?& uilor Hithéd eﬁl ue\.m&wmswa@t&tzw &a ofdtdreCind. s
of the 2, Gy WiRAbO mi BEkeRandRPheOkirali 20 Ghs &dn Irdthd¥6d by Mirdioh. CHURAS v&e- rhoved by a
copol yner rlkayvévagbradt 1d/hiveB2.3 grams of a polydimethylsiloxane mixture consisting of dimethylhydridesiloxy
terminated polydimethylsiloxane, polydimethylsiloxane having dimethylhydridesiloxy and trimethylsiloxy
. termination, trimethylsiloxy terminated polydimethylsiloxane and cyclopolydimethylsiloxane.
St 40 There was added 9.4 grams of 2-allyl-6~-methylphenol to the above polydimethylsiloxane mixture along
with 130 mg of platinum on activated carbon. The resulting mixture was heated to 50°C with stirring for
1.25 hours. *H-NMR indicated that hydrosilylation was completed. The mixture was allowed to cool to room
temperature and diluted with 50 ml of hexane. The mixture was then filtered and hexane was removed using
a rotary evaporator. Vacuum distillation at 0.75 torr resulted in 79.6 grams of a silicone macromer mixture
45 having an average dimethylsiloxane chain length of about 18.3.
The procedure of Example 3 was repeated utilizing 4.5 grams of the above macromer mixture and
54.62 grams of the 2,6-xylenol. There was obtained an injection moldable graft copolymer having an M, of
57,500, and M,, of 710,260 and D of 12.4. The graft copolymer had a flame-out time of 1.3 seconds when
tested in accordance with UL94.
50 Although the above examples are directed fo only a few of the very many variables which can be used
in the practice of the present invention, it should be understood that the present invention is directed to a
much broader variety of silicone macromers, graft copolymers and method for making such materials as set
forth in the description preceding these examples.

. 55 Claims

1. A thermoplastic silicone-poiyphenylene ether graft copolymer obtainable by the oxidative coupling
reaction of 20 to 1000 mols of a 2,6-diorganophenol of the formula,
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57,500, and Mwv of 710,260 and D of 12.4.. The graft copolyner had a - _
flame-out tinme of 1.3 seconds when tested in accordance thmml“m“.um“l“‘
Al t hough the above exanpl es are ‘Eﬁ@ﬁa%sté)l only a few of t : i
vari abl'es which can be used in the practice of the present infvehtibn"it® :
shoul d be understood that the present invention is directed to a nuch
broader variety of silicone macronmers, graft copol ynmers and nethod for
maki ng -such materials as set forth rn t gCription preceding these
exanples. 55 Cainms 1. A thernopl ast) i cone- pol yphenyl ene ether graft

copgl ynmer obt ai nabl e by the oxidative ling reaction of 20 to 1000 nol s
of a 2,6-diorganophenol of the formula,™7 EP 0 433 746 Bl

[err] shows the physical structure of the char. M Mv v d
FO Char V. IMW** To 5 PPO Resin 2000 50000 0. 46 30
8-10 29 vpefglef a phenai-sHioxane macromerpf the grmulg 2) 23400 109200 0. 42 -
5.3 27.2 small 0.61 169 Graft (13) 22900 69700 0 .43
357 % 14 28.6 puffy 0. 53 [ pi45710 MNoryl Resin A - -

- 5 - smaldy 0. 50 I I‘%ryl Resin B -

130
- 20 burns B4 smally 11 8158 _g245 15 1. 59mMm
(1/16") bars conpressi on nol =® 2501 er if] .5 n-at 2 tons pressure;
flame,pout time in seconds. Z8 Melt wvi scEsit [era] poise) neasured at
250[err] at 1 rad/sec on a rotating dynarf] c spe t ter. *** Cannot be
measured at this tenperature 25 The above results show that a significant

i nprovenent in flame-out tinme is achieved wwth the graft copol yner of the
present i Nwagkh iROE sélstdi@mda RHidgBreradibdl,QROY &ikyRIT: OF afawinacaradiaRRNEE C2—20

pol ydkdaret hybigaitylre orcampeneciikylenel elidical ORP, is deeted tirbd @ty Lbr akyDifaditdse Cehasryicina nglesell f r om
a rél.ati velradiceiengiompiopyl,i axbnobibyl ang afahgpropgl redicats, R® 80 Gxanfp)ier §s-As piykiadicad Of
75 grans ofandgisamitdyyl eyd ltot BtIPGpeibseane (D4), 9.4 grans of

pent anet hyl di si |l oxane, and 0.85 granms of Filtrol 20, an acid clay, mde by
Filtrol % #siliPenschalyphenylénethey evath aepoly@py ip acoprdanch aifh Elginni twherghe digrganpphanp! at
80[ er g f ofs: 86xylgnchours under nitrogen. The mixture was allowed to cool to
room tenperature and diluted with 100 m_ of hexane. The Filtrol 20 was then
removed By # fiicenesrolvahpnyipnevetbrs ol <CopRlyRay drtyaqsgrdance 4t Clainy Jasisre g sticase i3 e

82. 3 gr ans PBYIRPYFPEM%et hyl si | oxane mi xture consisting of

di met hyl hydridesi.l oxy term nate | ydi met hyl si | oxane, pol ydi net hyl si | oxane
havi nﬁ'yd?'rre %}7 'f/'afﬁ"%é" ?r?%?{s'a‘gnﬁgh{)@rlnyﬁt%t hyl sil oxy term nati on,

trimethyl siloxy term nated pol ydi net hyl si | oxane and

cycl opol ydi net hyl si | oxane. -, |
. R R2
a0 | OH L
l\© R $10 1— $1-R
. . | Rz Rz )
. “n

where R is selected from a halogen radical, C1-g alkyl, Cs-15 aryl and haloaryl radicals, R' is a Ca—20

polyalkylene or arylenealkylene radical, R? is selected from C;-g alkyl radicals, C¢-13 aryl and haloaryl

radicals, trifluoropropyl, cyanoethyl and cyanopropyl radicals, R3 is a Gi—s alky! or Cg-15 aryl radical
45 and n is an integer equal to 1 to 100 inclusive.

5. A phenol-siloxane macromer in accordance with Claim 4, where R and R2 are methyl R' is trimethylene
and n has a valus pf 10 o 30.

s0 6. A thermoplastic silicone-polyphenylene ether graft copolymer, obtainable by the oxidative coupling
reaction of a phenol-siloxane macromer of the formula,

55



40 - There was added 9.4 granms of 2-al'lyl-6-nmethyl phenol_to the abeve——
pol )t;dl met Eyl sil oi<ane m xture along with 130 ng of pl ﬂ.tl num on a \m “ @““\“\
car bon. Teresutlng m xt ure was 0O Cwt stlrr mg
hours. 1H NMR i'ndi cated that hydr oé'.s'f?h?ggleg%ﬁwas conpl et ed \

all1owed to cool to roomtenperature and diluted with 50 m of hexane The
m xture was then filtered and hexaneeswas rgnmoved using a rotary evaporator.
Vacuum di stillation at 0.750 | ®éd ijn 7®* 6 grans of a silicone
macromer mxture 45 haging e ldi thyIS| OR: n length of
aboyt, 18.3. The procedure P R f g 4.5 grans of
t he above macroner m xture ) IenoI. There was
obt.ai ned an injection nol dablTe graft rnHR%aV|ng an ©Wh of 57,500, and
MW of 710,260 and D of 12.4. The gr lymer had a flame-out tinme of
1.3 seconds when tested in accordance with UL94. 50 Al t hough t he above
exanpl es are dlrehﬁ % g 3 few of the very many vari abl es which can be
used i %t he PFZEELUIPPNPILFIIILBHE: | nvention, it shoul d be understood that
the present.invention is directed to a nmuch br oader variety of silicone
macroners, graft copolyners and nmet hod fog, maki ng such materials as set
forth in the description preceding t agples. 55 Cdainms 1. A
thernoplastic silicone-pol yphenyl ene et raft copol yner obtai nabl e by

t he oxidative coupling reaction of 20 t 0 nols of a 2,6-di organophenol
of the formula, 7 OH [err] per nol of phenol - si | oxane macroner of the
formula [err] where Ris selected froma hal ogen radical, [err] alkyl,

[err] aryl ow@reRiscakstbd frantia @albgen rddicali 61-a alA- Q01 spey! wad hajoayhradicals, R is a C2-20
aryl eneal ky| miyelkyiedioc alylendeRylore radidat 8t is delbatagiiro@ilG:8s alky yddicala s eralary) arjdenipdry)
aryhand hal redicajs, triflatdpomlyis cyabgethlyl and repmoppyl radicgia f3ds i Pl -saatiol! oryGa e @t pagical
radi cal s, R3and9 igan(ite@®r sduahtp 1 ¢y 100dnclupivear y| radi cal and n is an integer
equal to 1 to 100 inclusive. 2. A silicone-pol yphenyl ene ether graft

copol yner 7§ nd emppiagtisclicouerrrivehenylepe pther,graft gorohi@erdip GF‘@%B‘HH@W&F‘“@? where fhe

2, 6- xyl2enol . Pheno-plioxgnp magrpmentas PR AEAYA-ene et her graft copol ymer in |
accordance wth Caiml, where the silicone is a polydinethylsiloxane. 30
4. A phenol -si|l oxane nacroner havingethe farrmula, [err] where Ris selected

from a hal ogen ragﬁcal [err] alkyl,}[&¥8s fryCHand hal oaryl radicals,
[err] is a C2-20 poR | ene or aryfereal klyl ehe radical, is eglected
from[err] alkyl radi [(EFe) 3 o Siyt (GHi 3 |
trifluoropropyl, cyan | and cyan prlopyl rabli cal s, [er a [err] alkyl

or C6-13 aryl radical 4 and n i
inclusive. 5. A phenol-sil oxane nmacr
Rand Rg are nethyl Rl is trinethylene

egeRn, equal to to 100
Bccordance with C aim4, where

n has a value of 10 to 30 and 2,6-diorganophenol is 2,6-xylenol.

: 8. A method for making a thermoplastic silicone-polyphenylene ether graft copolymer comprising ox-
' 40 idatively coupling a 2,6-diorganophenol of the formula,

OH _R
45

with a phenoi siloxane macromer selected from,
50
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and n has a value of 10 to 30. 50 6. A:thernoplastic
si | i cone- pol yphenyl ene ether graft copol yner, obtai nabl e by t he oxi datl v““

coupling reaction of a phenol-sil mer of the for imlﬂ

[err] n 10 and a 2, 6-di organoégtgﬁ%ﬁggéfhe f ormul a, JM‘W l

sel ected froma halogen radical, [err] alkyl, [err] aryl and hal oaryl
radicals, RlL is a [err] 20 pol yal kyl ene or aryl eneal kyl ene radical, R2
is selected from[err] alkyl radicals| [Err] arg? and hal oaryl radicals,
trifluoropropyl, cyanoeghyl Qnd cyanopropyl fadijcals, R3 is a [err] alkyl

or ferr] aryl radical an &d{ce star? to 100 inclusive. 7. A
t herndpl astic silicone-pol ther gfaff copolyner in accordance
wth Caimb6, where the 25 sig2oxape croner ,hand he fornula, 35
[err] n has a value of 10 to 30 and 2%6-di orggnophenol is 2,6-xylenol. 8. A
met hod for nmeking a thernoplastic silicone-polyphenylene ether graft

copol yer conprising ox- 40 i datd veby oupI ing a 2, 6-di organophenol of
the fotnula, 45 R [err] with
a phenol sil oxane macro 2 ect ed{frbm 55 9, 433 746 Bl [err]
where R is sel ected from g%n"'r‘adﬁa‘él Si-R* 13 aryl and
hal oaryl radicals, Rl is 20 poljyal kyl ¢ne lor aI kyl ene radi cal,

R2 is,selected from Cl-8 al Kyl radi al B, - aryI and hal oaryl 20

radi cals, trifluoropropyl, cyanoethyl and 9anopr opyl radicals, R3is a
Cl-s alkyl or G -13 aryl radical and nis an integer equal .to 1 to 100
i ncl usi ve. whek @ik asisdisdUaiea Gdfogdn radiba,r CYOP RS (G SiG RBEand haloaryl radicals, R! is a Ca—20
Si | i con- Polpgipitiedent enepidreslkyiiRne eqofcal ORFGS yenaeted frem Catst dikyCiladickls; Ch-1 £largl apd haleryil v e

Kupp- 4 ungsadizalet ¥itueropopyl. 20 aipety! and 0pndddpetraditatre §° 8, 50k alkgan Gphe rol sdickdr
For nref 30 and nis an integer equal to 1 to 100 inclusive. R Hf

Patentanspriiche

25 1. Thermoplastisches Silicon-Polyphenylensther-Pfropfcopolymer, erhiitlich durch die oxidative Kupp-
lungsreaktion von 20 bis 1.000 Molen eines 2,8-Diorganophenols der Formel

H

35
pro Mol eines Phenol-Siloxan-Macromers der Formel

‘. : H R2 R2
~ A H-Sio—Si-R3
| | L
n

45 _
worin R ausgewihit ist aus einem Halogenrest, C; -g-Alkyl-, Cs-13-Aryl- und -Halogenarylresten, R! ein
C2~20-Polyalkylen- oder -Arylenalkylenrest ist, R2 ausgew#hit ist aus Ci—g-Alkylresten, Cs—13-Aryl- und
-Halogenarylresten, Trifluorpropyl-, Cyanethyl- und Cyanpropylresten, R? ein Cj—g-Alkyl- oder Gg—13a-
Arylrest ist und n eine ganze Zahl von 1 bis einschlieslich 100 ist.
50
2. Silicon-Polyphenylensther-Pfropfcopolymer nach Anspruch 1, worin das Diorganophenol 2,6-Xylenol ist.

3. Silicon-Polyphenylenether-Pfropfcopolymer nach Anspruch 1, worin das Silicon sin Polydimethylsiloxan

ist.
65
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30~~ 35 pro Mol eines Phenol -Siloxan-Macronmers der Fornel R < ;
2 45 worin R ausgewahit ist aus eI nem Hal ogenrest, Cl -s- AI Kk l“'ii”ﬂl “I""ﬁi"l“l ’
3-Aryl - und -Hal ogenarylresten, PO RaCrasddr Pol yal kyl en- *
-Aryl enal kyl.enrest ist, R2 ausgemghlt Ist aus G -e- Alkylresten Cr6- 1
s-Aryl - und -Fblogenarylresten Trifluorpropyl-, Cyanethyl- und

Cyanpr opy4.r PhbhSilokin-Miciomedder Fednkily| - oder CE-1i- Arylrest !'st und n eine
ganze -Zahl von 1 bis einschliefllich 100 ist. 50 2.

Si I.i con- Pol yphenyl enet her - Pf r opf copol yner nach Anspruch 1, worin das

Di ogganophenol 2, 6- Xyl enol ist. 3 S chon- p e Ienether-Pfropfcoponner
nach Arfspruch 1, worin das Silggcon n Pol h |onan ist. 55 10 EP
0433746 Bl 1 c
‘Phenol - Si | oxan- Macr omer der For ng

i -R3 r| R ausgewAhIt I st aus

ei nrem Hal ogenrest, Cl -9-Alkyl -, s-A y - d - Hal ogenarylresten, R
ei n C2-zo-Pol yal kyl en- oder -Arylenal kyl enrest Ist, R2 ausgewdhlt ist aus
c, -e-A kyl resten, Cr-i 3-Aryl- und -Hal ogenaryl resten Trifl uorpropyl -

Arylrest iste,UpC Qalﬁhd?.?o&?‘%ﬁs nre08, e dib wilt 1.$%aryi-3nd
Phenol - Si | oxagleg¥Rdrfie e, THRR SInyhHé # und B} dnprofyirbsidh t'l;yAlkyﬁ dagh cRL-
Trinet hyl en Anfdstidtnd &a\er@nze hilvo @ Bis LRscRiehicAQ 0L -

Ther nopl asti sches Sili con- Pol yphenyl enet her - Pf r opf copol yrrer erhaltlich

dur ch di es.0xpnéll-SilRaniibadmet Hath SneRdichi 9 Wwot Reshd RRavatyt Sihd, (Rt amimibthgleO e Lt wler

Cyanet hyl - yngd, %}B&&Iﬁb@t LESdiR i{-}!dl%%elﬁésp Go-s-lffky‘ﬁI lﬁégtﬁ @E}Ah‘% giba%lrsg(ér R'_ein

Fornmel OH  einen WefRdon fdis 30 hat. Q 25 R C1
R2 - FR 30 und ei nes 2, 6-Di organophenol s der Fornel R H 35
o . o Wor i TherRoplarispboy ISihtoanShrplauﬁe@thﬁeﬁfnobMpolgmm egélticiCidurcly-did lexidiative E@bpr

3- Aryl - und lungirpasticersineyy PhepgltSlioxan-facremers d Formel C2- 20- Pol yal kyl en-  oder
-Aryl enal kyl enrest ist, R2 ausgewahlt | st aus G -e-Alkylresten, Cs-1

3-Aryl- und -Hal ogenaryl reste i fl o -, Cy@eet hyl - und
Q/anprgpyl resten, ein Cl-R @ﬂ ‘ @ -

30 und eines 2,6-Diorganophenols der Formel

R

35

, worin R ausgewihlt ist aus einem Halogenrest, Cy —s-Alkyl-, Cs —13-Aryl~ und -Halogenarylresten, R! ein

o 40 C2-20-Polyalkylen- oder -Arylenalkylenrest ist, R? ausgew&hit ist aus Ci—g-Alkylresten, Cg-13-Aryl und
-Halogenarylresten, Trifluorpropyl-, Gyanethyl- und Cyanpropyfresten, R® ein C;-g-Alkyl- oder Cg~13-
Arylrest ist und n eine ganze Zahl von 1 bis einschlieBlich 100 ist.

7. Thermoplastisches Sificon-Polyphenylenether-Pfropfcopolymer nach Anspruch 6, worin das Phenol-

45 Siloxan-Macromer die Formel hat

H Hs H
o CH cuz) n—(cuz) Hs
55 worin n einen Wert von 10 bis 30 hat und 2,6-Diorganophenol 2,6-Xylenol ist.

8. Verfahren zum Herstellen eines thermoplastischen Silicon-Polyphenylenether-Pfropfcopolymers, umfas-
send das oxidative Kuppeln eines 2,6-Diorganophenols der Formel

11



Arylrest ist und n eine ganze ZahN von 1 bis einschliel3li
Thernnplastlsches Si | i con- Pol yphenyl ‘enet her - Pf r opf copol yner

6, worin das Phenol - 45 Si | oxpiy AAGH8ERr di e Fornel hat “Wlﬂim “mm“' _
O~ gHO OH CHt - - CH2~~KCH2 _S;t A~i H3 50 n 55

von 10 bis 30 hat und 2, 6-Di organophenol 2, 6- Xyl enol ist. 8. Verfahren zum
Herstel l en el nes thernnplastischen

Si | i-con- Pol yphenyl enet her - Pf r opf copgl y
Kuppei n ei nes 2. 6-Di organophenol s d
iilRgg ii I *C L M S R H
ausgew~hlt aus 10

R2 R2- 42 15 und ?0 25

Rt2 worin R ausgew hit ist aus el nem Hal ogenrest, Cl1-8 -Al kyl-, C6-1
3-Aryl - unG‘"WF‘%Q&’P?&?‘V?‘?"é‘@"’P@H“” BYSORARR 5. 20- Pol yal kyl en- oder

-Arylenalkylenrest ist, R2 ausgewahit ist aus Cl -s-Al kylresten,

nf as- send das oxidative
.1 EP 0 433 746 B1 lii
nem Phenol - Si | oxan- Macr oner,
H

C6- 1s¥Aryl - und 30 - Hal ogenaryl r est eng griflygomper p)ﬂz Cyanet hyl - und
Cyanpropylresten, R3 ein G -a-Al kyl - poder &£ |v- Aw _ ist und n el ne
ganze Zahl von 1 bis einschliefflich 1u- . ioRY 35 1.

Copol ynbre greff6 silicone-poly(ph~nylb ‘er) t 2ASst i que,
accesgi bl e par reaction 'de coupl age ox nol es d' un

2, 6- di or ganoph6nol de fornmul e k~~~~~~~~ o~~ _

r Rsur 1 nole d' un macronbre sil oxane-ph6nol de fornule 45 9 Rl t
Si t SR1- Rk OH 50+ 55 formul es dans | esquelles R represente un

substituant choisl parm |es atones d' hal ogene et |es groupes al kyle en
Cl-s,waryle en Cs-is et hal og~ noaryle R1 represente un groupe pol yal kyl ene

en €2£20 ou un groupe aryl bne-al kyl ane, TFf&efifgente groupe choi si

parm |es groupes al kyle en R
worin R ausgewihlt ist aus einem Halogenrest, Ci-g-Alkyl-, Cs-13-Aryl- und -Halogenarylresten, R! ein
Cz-20-Polyalkylen- oder -Arylenalkylenrest ist, R? ausgewihlt ist aus C¢~g-Alkylresten, Cs-13-Aryl- und
30 -Halogenarylresten, Trifluorpropyl-, Cyanethyl- und Cyanpropylresten, R® sin Cy-s-Alkyl- oder Ge-13-
Arylrest ist und n eine ganze Zahl von 1 bis einschlieBlich 100 ist. '

26

Revendications

35 1. Copolymére greffé silicone-poly(phényléne éther) thermoplastique, accessibie par réaction de couplage
oxydant de 20 & 1000 moles d'un 2,6-diorganophénol de formule

' OH R
sur 1 mole d'un macromeére siloxane-phénol de formule
%5

R R?
OH i |
1 : ; R
R' ~—t— Si0 ~— Si-R
50 _ ' i | -
_ Rr? r2
b - n
585 formules dans lesquelles R représente un substituant choisi parmi les atomes d'halogéne et les

groupes alkyle en Ci-g, aryle en Cg—13 et halogénoaryle, R! représents un groupe polyalkyléne en
Cz2-20 ou un. groupe aryléne-alkyldne, R? représente un groupe choisi parmi les groupes alkyle en
Ci-s, aryle en Cg-13, halogénoaryle, trifluoropropyle, cyanoéthyle et cyanopropyle, R3® représente un

12



v W
G -s, aryle en Cs-13, hal og6noaryle, trifluoropropyle,
cyanopropyl e, R3 repr6sente un 12 ~ EP 0 433 746 Bl i]iﬂﬁ ﬁ“lﬂ !
c LIM S * groupe alkyle en GpgasPreriy! e en CS -

un nonbre entier valant de 1 a 100, bornes incluses. 2. Copolyrrere greffe
sil i cone-pol y(ph6nyl bne ether) conforme A la revendication 1, dans |equel
le 5 - digosuge B el -: @8 aryldien X 6rs xat Indemésentd un Goyod mgr\elagrcbfﬁéﬁwo, bornes
si |l i cone- polindysés6nyl ene 6t her) confornme a | a revendication 1, dans | equel

| a silicone est un pol ydi n6t hyl sil oxane. tO 4. Macronbre sil oxane-ph6nol
de @r mul & Gepal@gnére greffé silicone-pofRphényléne éther) confgme 2 la revepdigatian 1,glans lengeldlans
| aquel I% R rdigspasepbfobesh fu %%ﬁ?“ﬂ uant choisi parm |es atones d haI ogene et
i es groupes al kyI e en C-8 aryle en CS-13 et hal ogdnoaryl e, resente
un groupe3pdf ‘X P @il Sfirorsrolyiphenyiens étirrbipplame 4 e &fyendipatiap, ! e?'Fé's 'W’ a silicone
represente Y YRS ﬂ'@‘é@h'ﬂpéq"eparm les groupes alkyle en C -s, aryle en
Cs-13, hal ogenoar. tri fI ropyl e, cyanoet hyle et cyanopropyl e, R3
repr eséht & VEEM5 s@bngW% g?‘lg%l"‘dp ou aryle en 00-13, et n
represente un nonbre entier val ant de 1 a 100, bornes incluses. 5.

Macr oner e sil oxane-ph~nol confornme Alar ic3dtiogz4, dans |oquel R et
R2 representent des groupes nbtt e R r ;gente u groupe tri n6t hyl bne,
et n vagyut de 10 A 30. 30 6: ref siflic pol y( phdnyl ar ne

6t her) thernopl asti que, access par re C upf‘age oxydant d'un

macr onbre sil oxane-ph6nol de f e 35 OH
OH Ft'-4 SiO - S R ~J40 LR
et d un 2, 6-di organoph6nol de formnule 46

~~~~~~ 20H 45 t R~~~~~~~~ 50 forrnul es dans

| estieel | es Rianeipaustiee représents whsbstiugairrhoie Ineimé jes plamat d'halepdes iesorarperaliolgene
et les groupfses apfesn G-enpt @P‘!)@"O?é)ﬂgllpé TRPIPSEIR Yr3graipe wa'r@‘g@neafr 94-@0 oYY groupe
represent e WAYRyedlyenepBt (paré Fse'r'{bQ’EWeGEQ'%G’aWU 'eﬁrgr P?fu?‘@’ ea”éﬂ Come,

R2 repr ~senthaiogino Y'%J\Eb‘é’”@!’fﬁ'i’ paihyie ALy PQSP!% QIR qotedy

06- 13, “hal oo S B 1o “f'?‘?ﬁ?ﬁe?} R pRre entior yAB f’ﬁyl d0 t'°°'8§FafH LBf"‘bpyl e, R3
represent g C en O oy ar t _n.repr6sente un
nonbre enti € ac&’glenyg':’éfg hée°' Bfoml?oﬁs ?ézzmt {f‘}j’% el R %BR 5"3‘ 5P t:entg‘?egf f6

S u ¢ sen Fou e oa 0.
silicone- pol%/?[g her conforme A |l a revendi cation

6, dang, | §AU&ollrherd Bk FRbfb-sohy(dhEGRRs @tﬁ&?ﬂ&rmgﬂésir&iﬁp&@&sﬁe pér B de codptage

oxydant d'un macromere siloxane-phénol de formule

: >v Rz Rz .
35 R o1 1 i OH ]
R $i0 si-ri-
l2 l
| R R
\/’ 40 . -n

et d’un 2,6-diorganophénol de formule

- rR_ 9o

60 formules dans lesquelles R représente un substituant choisi parmi les atomes d’halogéne et les
groupes alkyle en Ci—-g, aryle en Cg-13 et halogénoaryle, R! représente un groupe polyalkyléne en
Cza-20 ou un groupe aryléne-alkyléne, R? représente un groupe choisi parmi les groupes alkyle en
Ci-3, aryle en Cs-13, halogénoaryle, trifluoropropyle, cyanoéthyle et cyanopropyle, R® représente un
groupe afkyle en Ci-g ou aryle en Gg—13, ot n représentie un nombre entier valant de 1 & 100, bomes
85 incluses.

7. Copolymére greffé silicons-poly(phényléne éther) thermoplastique, conforme 3 la revendication 6, dans
lequel le macromere siloxane-phénol correspond 2 la formule

13



EP 0 433 746 Bi c L M
| 3

o ey T 88 o Ui

vaut de 10 h 30, et le 2,6-di organoph6nol est du 2, 6-xyl ~nol. 8. Proc6de de
pr6paration d un copolynbre greff6 silicone-poly(ph6nyl bne 6ther)

t hernopl asti que, com portant |a rgacti ol de coupl age oxydant d'un

2,6-diorganoph6§gl de . fornule t5 CH; CE,\

_OH RR ?0 avec unacPgnbre siloxan - Bh6n choi si parni CEs

| R 1 R o (CEz)a-= S10 == Sir—3(CE;)} et OF.
w R0 O f 5- R A -~ o fprrul es| dahs | esquel I'€S/H repr6sente un

substituant choisi parm |es atonep d&Hial pgepg,et | es grolpes al kyle en

Ci -8, aryle en CS-13 et hal og6noar ¥yl e, R~ mnepresente un groupe polyal kyl bne
en C2-20 oU un groupe aryl ene-al kyl ene, R2 repr~sente un groupe choi si

parm _ | es groupe le,en Cl-8 ryl i -13, hal ogdnoaryl e,
trifI’ﬁorop?t‘Sab’yﬁeefo %ﬁ%to' g'ﬁ9?@”@?“3?/‘5%0%32%?%?" R3 repr6sente un groupe

alkyle 638 oB'briothch RN Sodyribro Gibrd'sifcEAY. HE 6P b B, oA ant
de't & Bop gl it A e hoT el

. OH
o

15

20

\_/‘ avec un macromere siloxane-phénol choisi parmi
R’ R?
25 ' 3 o5 . ] | n
' ) O R Si0 f i-R"
. R 2 Rz.
: - - n
30 et

35

wl—l
SRl el

o

|
a3 =~—n =
N p

1

s

N0 formules dans lesquelles R représente un substituant choisi parmi les atomes d'halogéne et les
groupes alkyle en Ci-s, aryle en Cg-13 et halogénoaryle, R! représente un groupe polyalkyléne en
Cz2-20 ou un groupe arylene-alkyléne, R2 représente un groupe choisi parmi les groupes alkyle en
Ci-s, aryle en Cs-13, halogénoaryle, trifluoropropyle, cyanoéthyle et cyanopropyle, R® représents un

groupe alkyle en C;-s ou aryle en Cs-13, ot n représente un nombre entier valant de 1 & 100, bornes
45 incluses.
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