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Treatment of 5,5-dilithio-2,2’-dithiophene with  these polymers can be used as functional materials
(dimethylamino)methylsily bis(triflate)- or @, @-  such as photoresists, semiconducting materials and
bis(triflate)-substituted trisilanes gave poly[5,5  precursors of silicon-containing ceramics.

(silylene)-2,2-dithienylene]s in high yields. The Several routes to these materials, and particularly
amino-silyl bond was cleaved selectively by to polymers with alternating silylene and thienylene
triflic acid, leading to triflate-substituted deri- units, have been described. It is well known that the

vatives. Conversion of these compounds with sodium condensation reaction of bis(chlorosilyl)-
nucleophiles gave other functionalized polymers. substituted compounds or the coupling reaction of
Platinum-catalyzed hydrosilylation reactions dilithio compounds bearing a-electron system
between silicon—vinyl and silicon—hydrogen de- with dichlorosilanes and, w-dichloro-oligosilanes
rivatives result in polymer networks which may  offer a convenient route to various silicon-contain-
serve as interesting preceramic materials. The ing polymers. However, polymers prepared by
structures of the polymers were proven by NMR  these methods always involve a small proportion
spectroscopy £°Si, 1°C, *H). Results of thermal  of siloxy units in the polymer backbone, which are
gravimetric analysis (TGA), UV spectrometry  formed from the hydrolysis of unreacted chlorosilyl
and conductivity measurements are given. Copy- units in the resulting polymer. Therefore, the search
right © 1999 John Wiley & Sons, Ltd. for alternative synthetic methods was intensified in
the recent years. Novel convenient approaches to
organosilicon polymers have been reported, for
instance ring-opening polymerizations, rhodium-
and palladium-catalyzed polymerizations and
dehydrogenations by zirconium compounds.
Electrochemical syntheses of poly[(silylene)-2,5-
thiophene]s were also describ&d*

Recently, we investigated the chemistry of
oligomeric and polymeric silyl triflate¥*° We
INTRODUCTION found convenient approaches to numerous differ-

ently structured organosilicon polymers. These
Organosilicon polymers containing a regular alter-results stimulated us to investigate new synthetic
nating arrangement of silylene or polysilylene unitsroutes to functional substituted and branched
and n-electron systems, such as phenylére, poly[5,5-(silylene)-2,2-dithienylene]s using silyl
ethynylené*° diethgnylenel,ﬁ‘lg furylen®?! triflate intermediates.
and oligothienylen®3? sequences, in the main
chain have received increasing attention, because
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R,SIXY + TfOH —— R,SiX(OTf) + HY

R,SiX(NEty) + 2 TOH — R,SIX(OTf) + Et,NHOTt
X, Y = NEt,; Allyl; p-Anisyl; p-Tolyl; Phenyl; Cl; Ethynyl; H; Alkyl
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3: R = CH,=CH-CH, s
4: R = NMe, R n
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of Y by OTf decreasem the order(Y substituent)
of NEt, > allyl > p-anisyl> « -naphthyl> p-tolyl
> phenyl> Cl > ethynyl > H > alkyl.**"**Phenyl-
silaneswhich arehighly reactivetowardsthe proto-
desilylationreaction areideal startingmaterialsfor
thesynthesmf novelsilyl triflates.Eabornandco-
worker$® studiedthe effectsof the substituentZ
on the rate of acid cleavageof p-Z-CgHsSiRs
(Schemel) and found that the reactionratesfell

significantlyin theorder(Z substituentpf OCH; >
CH;>H>CI.

The excellentsilylation propertie of these
substancepromptedus to elaboratesynthesegor
functional substituted and branched poly[5,5-
(silylene)-2,2-dithienylene]svia silyl triflate inter-
mediatesWe obtainedthe parentcompoundgrom
silyl bis(triflates)and5,5-dilithio-2,2'-dithiophene
(Scheme). Theapplicationof silyl triflatesinstead
of the correspondingchlorosilaneswas found to
give polymersin higheryields undermild condi-
tionsandin shorterreactiontimes (60 min, 25°C).
Moreover, higher weight-average molecular
weightsin the region of My, ~ 2 x 10*gmol*
were measuredby GPC relative to polystyrene
standardsf thestoichiometricratiowaskeptat1:1
exactly. (It is thereforenecessaryo determinethe
contentof the organolithiumcompoundgjuantita-
tively before use). The molecular weights were
determinedonly in the caseof polymersl and2,
which were hydrolytically stable.Otherwise,per-
turbationsof the measurementsy siloxaneforma-
tion could not be excluded.

The protodesilylationof the polymers1 and 2
with triflic acid is confrontedby difficulties. The
attackby the strongelectrophileCF;SO;H of both
aromatic side-groupsand dithienylene units is
followed by backbone cleavage. Recently, we
investigatedhe protodesilylatiorof poly[(silylene)-
phenylene]sand madea similar observatlon The
behavior of phe S}/Iated poly(silylene)s*®, poly-
[(sHerne)aIkyne] poly[(silylene)pheny-
lene]s! and poly[5,5-(methylphenyisilylene)-2,2
dithienylene] 1 during protodesilylationreactions
with triflic acidis comparedin Scheme3. There-
fore, the functionalizationof poly[5,5-(silylene)-
2,2-dithienylene]s without backbone cleavage
requiresbetterleaving groupsat the silicon atom.

§6,47

R R R R Me
] ) | L[/ \
—— §j—§i— —Si—C=Cc— — i —Si 1
| ] | | s
Ph R n Ph n Ph n Ph 2 n
l TiOH L TiOH t TfOH i TfOH
R R R R Me
[ | | | / \
—S|n~sln— ——sln——c_c—— —Sll——OTf H —Sr—OTf H
S
OTi R n OTi n Ph Ph 2
Scheme3
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Allyl *° and amind*! substituentsattached to

silicon are better leaving groups than aromatic
unitsare.Thereforethepolymers3 and4 shouldbe
suitable starting materialsfor functionalizedand
branched poly[5,5-(silylene)-2,2-dithienylene]s.
Normally, we used the amino-substitutedcom-
pound4 asstartingmaterialbecausehe by-product
dimethylammoniuntriflate, which is insolublein
common organic solvents, separatesas a solid.
Progresaindthe endof thereactionmay, therefore,
be observedby the increasein the salt phase.As
indicatedin Scheme4, the conversionof 4 with
triflic acidleadsto thetriflate-substitutedierivative
5, which can be isolated as a red-brown, hydro-
lytically sensitive and viscous oil. The product
showsonly onerelatively narrowsignalin the 2°Si
NMR spectrum.The regular alternatingarrange-
ment of silicon atomsand dithieny! units can be
verified by this spectrum. Signals of terminal
silicon atoms were not found, but this is not
unusualfor compoundswith polymerization de-
grees of n ~ 60-100. Novel functionalized
poly[5,5-(silylene)-2,2-dithienylenes] 6-9 could
be synthesizedn high yields from 5 and nucleo-
philes under mild conditions (Scheme4). The
compoundsverecharacterizedby 2°Si, *3C and*H
NMR spectroscopyand elementalanalysis. The
molecularweightsof 6—9werefoundto be similar
to those of 1 and 2. From this observationwe
concludethat no backbonecleavagesccurduring
the protodesilylationand substitutionprocesses.
The platinum-catalyzd hydrosilylationreaction
betweenthe polymers 6 and 8 should give a
intermoleculabrancheccompoundUnfortunately,
the product was insoluble in common organic
solventsandcouldnot be characterizedby spectro-
scopicmethodsThis shouldbe causedy the high
degreeof cross-linking.Thereforewe attemptedo
‘dilute’ thereactivegroupsin thestartingmaterials.
Thereactionof 4 with triflic acidin amolarratio of
1:1led to a polymercontaining50% MeSi(NMe,)-
and 50% MeSi(OTf) units. Broad NMR signals,

Copyright© 1999JohnWiley & Sons,Ltd.
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Figure 1 2°Si{H} NMR spectrumof polymer12.

however,indicateda statisticaldistribution of the
substituentén theresultingpolymer.Thereforewe
tried to preparethe poly[5,5-(silylene)-2,2-dithie-
nylene]with an alternatingarrangemenbf Me,Si
andMeSi(OTf) unitsby a stepwisechainconstruc-
tion. First, we obtained bis[5-(2,2-dithienyl)]di-
methylsilanel0 from 5-lithio-2,2-bithiopheneand
dimethyldichlorosilaneas indicatedin Scheme5.
Metallation of 10 with butyl-lithium wasfollowed
by polycondensatiomwith (dimethylamino)methyl-
silyl bis(triflate) to give polymer 11 containing
MeSi(NMe,) and Me,Si units by turns. The
partially triflate-substituted poly[5,5-(silylene)-
2,2-dithienylene] 12 was preparedfrom 11 with
triflic acid. The “*Si NMR spectrumof 12 shows
two narrow signalsindicating the regulararrange-
mentof the polymerbackbongFig. 1).
Nucleophilic substitutionsof the triflate deriva-
tive 12 with vinylmagnesiumchloride andlithium
tetrahydridoaluminateespectively gave the par-
tially functionalizedpolymers13andi14, whichare

Appl. OrganometalChem.13, 871-879(1999)
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suitablefor cross-linkingreactions.The platinum-
catalyzeohydros|Iylat|onwascarr|edout|n chloro-
benzendy the methodof Corriu° As indicatedin
Schemeb, we obtainedthe branchedpolymer 15,
which is solublein chlorinatedhydrocarbonsand
toluene.The NMR spectraare consistentwith the
purely f-hydrosilylationproduct.

Recently, we studied another convenient ap-
proach to functional substituted organosilicon
polymerscontainingdithienyleneunits. The poly-
mer chain was preparedby polycondensatiorof
5,5-dilithio-2,2-dithiopheneand a, w-bis(triflate)-
substitutedrisilanescontaininga functionalgroup
in the 2-position. The trisilaneswere obtainedby
protodesilylationof the correspondingt, w-diphe-
nyltrisilaneswith triflic acidasshownin Schemey.
The substituentsin the 2-position may be vinyl
groupsor hydrogenatoms. The hydrogen-substi-
tuted derivative 16 can be used as the starting
material for further modification reactions.Treat-
ment of 16 with a catalytic amountof palladium
dichloridein refluxing carbontetrachloridefor 4 h
afforded the correspondingchloro compound18.
The aminoderivative 19 can be preparedrom 18
and an excessof dimethylamine. The triflate-

Me R Me

Pl 2 TfOH
sl,i-—sli—sli TiO |; s{; sli—OTv

Me Me Me

Me R Me
16:R=H —Sli—Sli—Sli / \
17: R = Vinyl [ s
Me Me Me 2 n
Scheme7

Copyright© 1999JohnWiley & Sons,Ltd.

o ol 1 Me N Me
e 3 o
cely, / \ 2 MeoNH [ | / \
16 —> —S|—S|-'S| —» | —Si—Si—Sk
PACl, [ ] s [ 1 ]
Me Me Me 2 n Me Me Me 2 n

18 19

l 2 TfOH

Me OTf Me / \
fSl‘Sl—Sl
[ ] ] s
Me Me Me 2 n
20

Scheme8

substitutedpolymer 20 was obtainedby protode-
silylation of 19 with triflic acid. Thesereactionsare
summarizedn Schemes.

The preparedpolymersshow strong absorption
bandsin the UV region in THF solution. The
absorption maxima appear between 328 and
346nm (see Tables 1-3), and are significantly
red-shifted relative to those of dithiophene
(304nm), indicating the presenceof 6— conjuga-
tion. However, the influence of the substitution
patternof the silicon atomson the UV maximumis
relatively low. The UV spectrumof polymer17 is
shownin Fig. 2 asanexample.

From the literature it is known that branched
polymers show a higher thermal stability than
purely linear derivatives.The stability canbe also
increasedby the presenceof Si—H functionality,
which cross-linksthe polymer at lower tempera-
tures than those required for depolymerization.
Therefore, we studied the thermal behavior of
selectedpolymersby TGA measurementg:or the
purely linear polymer 1 a monotonicweight loss
(20%)wasobservedipto 400°C. Betweemd00and
600°C major degradatioroccurs,leavingthe final
char contentabove 700°C at around 35%. The
cross-linkedpolymer 15 showsa similar behavior,
but the final char contentwas found to be higher
(51%). The vinyl-substitutedderivative 17 gavea
residueof 58% andthe highestceramicyield was
foundfor polymer16, containingSi—H bonds(Fig.
3). About 20% mass loss was observedup to
300°C. At highertemperaturesalmostno weight
change was detected until small hydrocarbon
elimination started at 500°C. Total weight loss
wasfoundto be 35% up to 800°C.

In general, polymers composedof alternating
silyleneunitsandr-electronsystemsareinsulators.
However,when the polymersare treatedwith an
oxidizing agent, they becomeconducting. Preli-
minary doping studiesshowed when castfilms of
selectedpolymerswere exposedto iodine vapor
underreducedpressurethatthe conductivityof the

Appl. OrganometalChem.13, 871-879(1999)
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Table 1 Physicalandspectroscopidataof the polymers[—MeSiR—Th—], (1-9

Yield UV, Jmax 6°(Si)

Polymer R (%) M.P.(°C) PD:M,/Mg (nm)  (ppm) 8 (3C) (ppm)in CDCly 5 (*H) (ppm)in CDCl,

1 Phenyl 93 177-188 24500,2.6 333 —-17.0 —2.6 (MeSi), 127.0,129.7,134.0, 134.6 (Ph), 0.85 (MeSi), 6.88-7.71 (Ph,
125.6,135.1,139.0,141.8(Th)? Th

2 p-Anisyl 89 133-142 19600,2.5 328 -20.5 —15(MeS|) 52.8 (OMe), 114.9,120.5,137.6, 0.79 (MeSi), 3.52 (OMe),
161.0(Ph),126.1,134.5,138.2,142.4(Th) 6.92—-8.03(Ph, Th)

3 Allyl 79 Viscousoil — 337 —15.6 —2.0 (MeSi), 25.5 (SiCH,), 116.6 (=CH,), 0.61 (MeSi), 1.77 (SiCH,),
133.0(CH), 124.8,135.1,138.2141.5(Th) 4.79 (= CHy), 5.81(CH), 7.03,

7.27(Th)

4 Me,N 84 Viscousoil — — —12.8 —0.9 (MeSi), 31.7 (NMe,), 126.7,136.2,138.6, 0.69 (MeSi), 2.39 (NMey),
142.7(Th) 7.08,7.23(Th)

5 TfO 97 Viscousoil — — +33.0 6.3 (MeSiOTf), 118.5 (CFg), 125.7, 135.0, 0.89(MeSi), 7.11,7.33(Th)
137.9,142.9(Th)

6 H 76 67-80 10800,2.6 338 —31.8 —3.1(MeSi), 124.9,133.9,138.6,141.7(Th) 0.82 (MeSi);), 5.17 (SiH),

7.04,7.22(Th)
7 PhSiMe 81 214-225 28800,3.0 342 —29.9 —3.2 (MeSi), —0.9 (Me,Si), 126.7, 130.3, 0.44 (Me,Si), 0.59 (MeSi),
—19.6 133.8,135.5 (Ph), 126.9, 134.5, 138.9, 141.7 7.02—7.75Ph, Th)

(Th)

8 Vinyl 84 99-113 17200,3.1 — —20.6 —2.9 (MeSi), 135.0,135.9 (CH, = CH), 125.8, 0.64 (MeSi), 5.71-6.44(vinyl),
134.7,137.9,142.4(Th) 7.08,7.21(Th)

9 C=CH 87 88-105 16600,3.5 — —30.1 —2.1 (MeSi), 81.0(SiC=), 94.8(= CH), 127.0, 0.59 (MeSi), 2.66 (= CH),
135.3,138.7,142.5(Th) 7.08,7.23(Th)

& Th = -dithienyl.

b 13(SiH) = 211Hz.

€ 3J)(HSICH3) = 3.7Hz.

S[INITANIIHLIA-Z'Z-ANTTATS)-S'S] A10d
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Table 2 Physicalandspectroscopidataof the polymers[—MeSiX—Th—Me,Si—Th—], (11-15

Yield UV Jimax 0 (*°Si)

Polymer X (%) M.P.(°C) M,,PD (nm) (ppm) d (*3C) (ppm)in CDCly  (*H) (ppm)in CDCls

11 NMe, 85 Viscousoil — — —-10.6 —2.5-(0.1) (MeSi, Me,Si), 30.9 (NMe,), 0.64 (Me,Si), 0.70 (MeSi), 2.44
_15.F 123.9-143.48 signds, Th) (NMey), 7.03—7.31(Th)

12 oTf 97 Viscousoil  — — 4359 1.4 (MeSi), 5.6 (MeSIiOTf), 117.1 (CF), 0.67 (Me,Si), 0.88  (MeSi)
_12.¢ 122.9-144.18 signds, Th) 6.99-7.34Th)

13 CH,=CH 86 127-136 18700,2.3 342 -219 -2.9-(-0.6) (MeSi, Me,Si), 134.4, 136.1 0.64-0.73(MeSi, Me,Si), 5.68—
_15.0" (CH,=CH), 123.5-141.78 signals,Th) 6.52 (vinyl), 7.01-7.30(Th)

14 H 73 45-52  15000,2.4 338 —33.7 —3.1-(+0.5) (MeSi, Me,Si), 124.5-142.0(8 0.63 (Me,Si), 0.79 (MeSi)9)
_14.7 signals,Th) 5.11(SiH), 7.06-7.32(Th)

15 CH,CH, 88 >250(de.)44000,5.0 346 —14.0 -2.8-(-0.1) (MeSi, Me,Si), 9.3 (SiCHy), 0.57-0.66(MeSi, Me,Si), 0.77

(br)  122.6-142.38 signds, Th) (SiCH,), 7.00-735 (Th)

2 5(°Si) (Me,Si).
b 1)(SiH) = 207Hz.
€ 3J(HSICH3) = 3.2Hz.

Table 3 Physicalandspectroscopidataof the polymers[—Me,Si—MeSiX—Me,Si—Th—],, (16—20

Yield UV Jmax 0 (?°Si)

Polymer X (%) M.P.(°C) My, PD (nm) (ppm) d (*°C) (ppm)in CDCls 6 (*H) (ppm)in CDCls

16 H 88 125-131 27000,2.2 341 -56.8 —4.1-(-1.3) (MeSi, Me,Si), 125.5, 134.9, 0.11 (MeSiH)°) 0.26 (Me,Si),
_22.0* 138.0,142.8(Th) 4.87(SiH), 7.02,7.24(Th)

17 CH,=CH 83 140-146 29500,2.5 339 —46.0 -3.4-(-11) (MeSi, Me,Si), 135.0, 136.8 —~0.12-0.25 (MeSi, Me,Si),
_21.F (CH,=CH), 124.8,134.6,138.5,142.1(Th)  5.83-6.48Vi), 7.09,7.22(Th)

18 Cl 94 Viscousoll — — +2.5 —1.9-2.6(Me,Si, MeSi), 125.3,134.7,138.2, 0.14-0.49(Me,Si, MeSi), 7.06,
_23.8 142.4(Th) 7.26(Th)

19 NMe, 88 Viscousoil — — —-35.5 —3.8-(0.4) (MeSi, Me,Si), 32.6 (NMey), 0.06-0.34(Me,Si, MeSi), 2.39
—20.% 124.0,135.1,137.9,141.3(Th) (NMey), 7.04,7.28(Th)

20 oTf 92 Viscousoil  — — 1289 —1.9 (Me,Si), 4.4 (MeSiOTf), 118.0 (CFs), 0.19-0.57(Me,Si, MeSi), 7.12,

~19.9" 124.8,134.0,138.9,143.5(Th) 7.32(Th)

a5 (9Si) (Me,Si).
b 13(SiH=201Hz.
€ 3J)(HSICCs) = 2.9Hz.

9.8
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Figure 3 TGA dataof polymersl6 (——) and17 (——-).

films increasedandreachedalmostconstantvalues
after 10h of doping.The conduct|V|tyatth|S£0|nt
was found to be 2.5x 10> (6), 3.1x 10~ (7)5
5. 9>< 107° (15), 8.6 x 10> (16), and 6.5x 10~
Scmt (17). Onthe basison thesedata,the number
of silicon atomswhich are presentbetweentwo
dithienyleneunitsexertsno significantinfluenceon
conductivities.

CONCLUSION
Novel poly[5,5-(silylene)-2,2-dithienylene]shave

Copyright© 1999JohnWiley & Sons,Ltd.

beenpreparedy polycondensationf 5,5-dilithio-
2,2-dithiophenewith silyl bis(triflates)followed by
subsequenfprotodesilylationreaction with triflic
acid. The silicon—elementbond cleavagecould be
better controlled using amino substituents as
leaving groups.In this way the regularalternating
arrangemendf silicon atomsanddithienyleneunits
in the polymer main chain has been maintained
duringthe substitution Intermoleculamhydrosilyla-
tion reactionsled to novel organosiliconnetwork
polymers. The polymer syntheseglescribedhere
aretoo expensiveor technicalapplications How-
ever,theessentiahdvantagef the methodconsists
of the possibility of synthesizing,with relatively
little effort, smallamountsof numeroudifferently
structured organosilicon polymers for investiga-
tionsin materialandsurfacescience.

EXPERIMENTAL

All reactionswere carried out under nitrogen or
argonusingSchlenktubes.Solventsveredriedand
distilled before use. The strongly hygroscopic
triflic acid must be distilled before use and
should be kept under nitrogen. Traces of
moisture in CF3SO;H always led to undesired
formation of siloxanesduring the protodesilyla-
tion reaction. Detailed information about the
?urlflcatlonls includedin Ref. 47, Section7. The
H, °C, and?°si NMR spectraNereobtamedona
Bruker AC-250 spectrometerthe chemlcalshlfts
are relative to tetramethylsilaneThe 2°Si NMR
spectrawere measuredfor solutions containing
0.1mol% of the relaxationreagentCr(acac). The
molecular weights of hydrolytically stable poly-
mersweredeterminedoy GPC(Shodex806, THF,
1mlimin~t, 25°C, relative to polystyrene stan-
dards).Solutionsof silyl triflatesin THF are not
stablefor longertimes,becausé¢hey caninitiate the
cationic ring-opening polymerization of cyclic
ethers’® Reactionsof silyl triflates with organo-
lithium compoundsn THF solutioncanbe carried
out, becausdhesereactionsproceedvery quickly.
Lithium derivatives of 2,2- dlthlophenes were
obtainedby publishedmethod* 52

Preparation of the polymers 1-4, 11,
16 and 17 (general procedure)

A solution of 20mmol 5,5-dilithio-2,2'-dithio-
phenein THF/tetramethylthylenediaminevaspre-
paredaccordingo theliterature,andasolutionof 20

Appl. OrganometalChem.13, 871-879(1999)
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mmol RMeSi(OTf), (R= C46H5,35 p-CH30-CgH,,%®
CH,=CH—CH,,*°*" NMe,™) or (TfO)SiM
MeRSi—MeSi(OTf) (R=H, CH,=CH)*®*°
respectivelyin 50ml of toluenewasaddedslowly
for 20min at —20°C. The reaction mixture was
stirred for 3h at room temperature The solvent
wasremovedunderreducedpressureandreplaced
by 150ml of toluene. Lithium triflate was pre-
cipitated as a white solid and was filtered off.
Toluene was removed under vacuum to give
yellow-brown viscous oils (3, 4, 11) or yellow
solids (1, 2, 16, 17). The hydrolytically sensitive
polymers4 and 11 were usedwithout purification
for the following reactions. The solids can be
purifiedby dissolutionin CHCl; andreprecipitation
with ethanol. The data are summarized in
Tables1-3.

Synthesis of the triflate-substituted
polymers 5, 12 and 20 (general
procedure)

A solutionof triflic acid(3.0g, 20mmol)in 200ml
of diethyl ether was addedto the corresponding
amino-substituted poly[5,5-(silylene)-2,2-dithie-
nylene]4, 11 or 19 (10 mmol) dissolvedin 200ml
of tolueneat 0 °C. The mixture wasstirredat room
temperaturefor 2h. Dimethylammoniumtriflate
was precipitatedas a white solid and was filtered
off. The solvent was removed under reduced
pressureto give 5, 12 or 20 as a highly viscous
oil in 92-97%yield. The hydrolytically sensitive
polymers were used without purification for the
following reactions.The data are summarizedin
Tables1-3.

Reaction of triflate-substituted
polymers 5 or 12 with
organomagnesium and
organolithium compounds (general
procedure)

A solutionof thetriflate-substitutd polymer5 or 12
(20mmol) in 200ml of a diethyl ether/toluene
mixture (1:1) was added to the corresponding
organomagnesiunor organolithium reagentdis-
solvedin 100ml of diethyl etheror THF at 0 °C.
The reactionmixture wasstirredat room tempera-
ture for 2h. The solvent was removed under
reducedpressurandreplacedy 200ml of toluene.
Magnesiumor lithium triflate wasprecipitatedasa
white solid and was filtered off. Toluene was
removedunder vacuumto give 7-9 or 13 as a
yellow-brown solid. The solids can be purified by

Copyright© 1999JohnWiley & Sons,Ltd.

dissolution in CHCI; and reprecipitation with
ethanol.Thedataaresummarizedn Tablesl and2.

Reduction of triflate-substituted
polymers 5 or 12 with lithium
tetrahydridoaluminate (general
procedure)

Thetriflate-substitutegolymer5 or 12 (20mmol)
was dissolvedin 200ml of a diethyl ether/toluene
mixture(1:1).LiAIH 4 (0.2g) wasaddedat0 °C and
the mixture wasstirredfor 2h. Then20ml of 1 m
NH,4CI solutionin water was addeddropwiseand
the resultantsolutionwas stirred for anotherhour.
The organic layer was separatedand dried with
anhydrous Na,SO, over 1h. The solvent was
removedunderreducedpressurdo give a yellow-
brownpowder6 or 12. Thedataaresummarizedn
Tablesl and?2.

Hydrosilylation reaction of the
polymers 13 and 14 (general
procedure)

A mixtureof 10 mmol of 13and10 mmol of 14was
dissolvedin 100ml of chlorobenzen€el he mixture
was stirred and a solutionof 0.1 mmol of H,PtClg

diluted in 10ml of chlorobenzenewas added
dropwise After aninitial highly exothermigperiod,
the mixture returnedto room temperature.The
stirring wasmaintainedfor 24 h at 40°C. Thenthe
chlorobenzenevas removedunder reducedpres-
sureandreplacedy 250ml of toluene . Thecatalyst
wasfilteredoff andhalf of thetoluenewasremoved
undervacuum.The polymerl5wasprecipitatedoy

slow addition of 2-propanol and was dried in

vacuumat50°C. Thedataaresummarizedn Table
2.

Synthesis of the chloro-substituted
polymer 18

A mixture of 3.6g (10mmol) 16 andabout5 mg of
palladiumdichloridein 100ml of CCl, washeated
to reflux for 4h. Then tetrachloromethae was
removedunderreducedpressureand replacedby
250ml of toluene.The catalystwasfiltered off and
toluenewasremovedundervacuumto give 18 asa
yellow-brown,viscous hydrolytically sensitiveoil.
The dataaresummarizedn Table3.
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