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Fig.2 Substitution reaction steps of MeSiPh—), by (CH;C0},0

Table 1 Yield of different substituents after substitution

Substitution Substituted ratio Yield of  Yield of CI—S5i
reagents of phenyl (%) RCOO—Si(%) (%)
CH,Cocl 92 0 [7)
(CH,C0), 0 43.5 2.7 35.8
{CH; CH, CO), 0 41.3 4.8 3.5
{—=CHCO0),0 by 0 72
CiH(C0),0 33.8 0 33.8
CH, COOC, H,y 32.1 0" 32.1

* Yield of C;H; O—Si
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Table 2 GPC,'H-NMR and IR data of the polysilanes substituted by acid anhydrides
Subetitution . GPC M, . o
Resultant polysilanes (g/emcl) H-NMR IR{cm™')
+PhSiMe}s 5310 Ph:7.22,Me:0.19 2069{m,CH},1724(w,Ph) ,1586{w ,Ph—H) ,
1446,1442(m, C—C) ,1248(s,5i—CH; },
1102( w, Si—0—Si) , 769(s,5—C),
734,700(s, 5i—Si)
{CH,C0); 0 {—PhSiMerr ClISiMe}; 4920 Ph:7.23, 2959,2934 (m, CH), 1692 (s, C=0), 1594, (v,
{CH,CO0SiMe}r Si—CH,:1.26,0.66,0.18, Pir—H), 1483, 1440 (m, C=C), 1251, 1247 (s,
00C—CH, :2.61 $i—CH), 119 ( m, Sr—Ph), 1161 ( m,
CO0—Si), 1104 ( w, Si—0—Si), 774, (s,
Si—C},734,700(s,5—S5i) ,469( m, Si—Cl1)
(GH,C0),0 PhSiMe)y +ClSiMe); 5000 Ph: 7.2, Si—CHy: 1.23, 2960,2931(m, CH), 1689 (s, C=0), 1600{m,
G, Hy, COOSiMe} - 0.82,0.19,00C—CH, :3.13, Ph—H), 1486, 1440 (m, C—C), 1250, 1246 (s,
3.04, 2.95, 2.86, 0OC— ~ Si—CH), 1189 {m, Si—Ph}), 1160 ( m,
CH,:2.42,2.33 CO0—Si), 1100(w,S5i—0—=5i) , 774(s,5i—C),
732,770(s,Si—Si ),467(m,5i—Cl }
{—CHCD),0 PhSiMe}; ¢—ClSiMe)5 4500 - Ph:7.23, 2956,2928 (m, CH), 1708 (w, Ph), 1600 ( w,
$i—CH,:1.25,0.68,0.30 Ph—H), 1486, 1464, 1440 ( m, C=C), 1252 (s,
Si—CH), 1186 ( m, Si—Ph), 1108 ( w,
Si—0—Si}, 770 (s, Si—C), 734, 700 (s,
$i—Si) ,468(m,Si—Cl)
CH, (C0),0 {—PhSiMe); € ClSiMe}; 2950 Ph:7.24, 2960( m, CH), 1738, 1704 (w, Ph), 1588 { w,
Si—CH;,:1.28,0.91,0.33 Ph—H), 1486, 1440 ( m, C—C), 1248 (s,
Si—CH), 1190 ( m, Si—Ph), 1100 ( w,
Si—0—=Si), 774 {8, Si—C). 734, 700 (s,
$i—S5i) 468, (m,Si—Cl)
CH, COOC, H, —PhSiMe}; CISiMedy 3400 Ph:7.24, 2958( m, CH), 1738, 1708 ( w, Ph}, 1591 (w,
Si-—CH,: 1.62, 1.25, 0.92, Ph—H), 1480, 1443 {m, C(—C), 1249 (s,
0.29 Si—CH), 1190 ( m, Si—Ph), 1100 { w,
Si—O0—=Si), 7713 (s, Si—C), 74, 700 (s,
$i—5i) ,470(m,Si—Cl)
CH, COCl PhSiMey; £ CISiMe}5 4250 Ph:7.22, 2957,2926 (m, CH), 1440 ( w, C—C), 1250 (s,

$i—CH,;:1.71,1.22,0.79, -

0.03

Si—CH) , 1183(w,$i—Ph) , 1100(w,5-—0—Si
Y, T10(s,5—C ),732,687(s,S5—Si ),473(m,
Si—Cl)

2.3 BioEEREYHE
AN AT Wonz 18 & 75 18 B MeSiPho+
MR EDBAE NEWHTT 85 m3ks
F.EREIOECHEBRNELRIXRANH
BAOFE R, ZHI3IMNBTHAXLRESYHR LR
% RS L RS 0 80 R HE R R % S IR W B
KOHBESMBR K, T LUE , BUE BEEH
UV FEEAYH AL TRHABHER R
SRAFTEL . FEAEYH UV BRI B
BRES AmERA LR ARERKN UV
WM fE 210 om, BE H K ML B OB MR K
[(—CHC0),072% , CH, (C0),0 33.8% ], KR I
B BT 257 nm H1263.5 nm. W R PEHR
RCOO TR AR , Bl COO—Sid Y 1 2, IR i e i
— g% E 283 nm 29 om. B R B A
M EERERBEMAMEFAE Hix—B

Table 3 UV, fluorescence emission and excitation spectra data of the
polysilanes

SUbSHOR  Resulard polysilases W e e
resgerts Cn) ) ()

{—PhSiMe}+ 315.5 354.6 4227
(CH,C0),0 {{:xi:gm:gsmﬁ 29 351.0 405.4
{C,H;C0), 0 {;:f:;;ﬁi:;;sm’)? 2% 365.1 41l.4
(—CHCO),0 {(PhSiMe)r ClSiMe}; 257 358.6 403.5
CH(C0),0 (PhSiMel; ClSiMels  263.5 349.3 379.7
CH;COOC,H; (PhSiMels ¢ ClSiMe); 253.5 349.4 37M.5
CH,COCl PhSiMe}; ClSiMe}; 210 275.6  308.8

* Peak position in the emission spectrum;
b Peak position in the excitation spectruny
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MEAXRERTXERRFPH UV BHT
+MeSiPh-)y, BETARE K NER . FfE, BN
FRBEREFRRIRRAL T SRIMAFRE
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% LErR, PREERRERTE AICL MTFET,
A A AB RS TRSE S WA R N, £ AR
BRESE s 5 IE P 2 M AP AT AR BT, R AT
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SYNTHESIS OF HETEROSUBSTITUTED POLYSILANES THROUGH THE
SUBSTITUTION OF POLYMETHYLPHENYLSILANES BY
DERIVAITVES OF CARBOXYLIC ACID

XU Weijian, WANG Xudong, HUANG Cuihua, LIANG Zhiwu, LIU Yongli
{ The College of Chemistry and Chemical Engincering, Hunan University , Changsha  410082)

Abstract The polysilanes containing chlorine were synthesized by the substitution reactions using
polymethylphenylsilane and acetyl chloride, anhydride or ester as reactants in the presence of anhydrous AIC, . The

acetyl chloride can lead a nearly complete substitution of phenyl groups with chlorine on silicon atoms . The monobasic
anhydrides (acetic and propionic anhydrides) can introduce some acyloxy groups to the polymer, while more phenyl
groups were still replaced by Cl.The maleic and o-phthalic anhydrides and CH, COOC, H, only lead to partly chlorine-
substituted polysilanes. The possible reaction mechanisms were suggested,and the influence factors on the reactions
were discussed . The UV and fluorescence characters of these polysilanes were studied as well.
Key words Polymethylphenylsilane, Substitution, Derivative of carboxylic acid, Copolymer



