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Scheme 1. Typical synthesis of homopolymer and copolymers.
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H 1. List of Typical Polysilane Homopolymers®

Polymer Yield® (%) °M,x10"% R€
(n-PrSiMe) 32 64.4;13.3 04
(PhC,H,SiMe),, 35 286;44 3.5
(7-PrSiMe) 12 1.6 -
(n-BuSiMe) 34 110;59 15
(n-HexSiMe) | 11 524;20.5 2.4
(n-dodecylSiMe) 8 1345;94 2.7
(n-HexSiMe) 20 1192;188 0.8
(n-Pr,Si), 39 1159;26.9 1.3
(n-Bu,Si),, 34 110;59 15
(n-pentyl,Si), 39% 1129;26.9 1.3
(n-Hex,Si), 6 1982;1.2 3.1
(n-Hex,Si),, 37¢ 1073;31.7 142
(n-Hex,Si),, 27/ 1386;1.1  9.61
(m-octyl,Si), 304 3071;27.8 3.2
(n-decyl,Si) 3 1693;14.1 5.1
(n-tetradecyl,Si) , 20¢ 996.8;15.1 1.5
(PhSiMe),, 55 193;56 0.7
(p-t-BuCgH,SiMe) 14 153 -
(p-MeOCgH,SiMe) | 12 13.0 -
(p-n-CgH, 0C¢H,SiMe) | 19 61.7;15.2  0.13
(p-Me,NCgH SiMe) , 13 33 -
(3-(OH)CgH ,CHMeSiMe) . 9 110.0 -
(p-(TMS)CgH SiMe) , 30 476.4;81 0.2
(B-naphthylSiMe) | 20 30 -

( p-biphenylSiMe) | 40 80.0 -

“Reaction solvent was toluene unless otherwise noted; ® Molecu-
lar weights were determined by GPC based on polystyrene stan-
dards;“Ratio of high to low molecular weight products;? Sol-
vent was 70/30 by volume toluene/diglyme;¢ Reaction solvents
was toluene and 30% diglyme; Reaction solvents was toluene
and 16% heptane.
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H 2. Time Effect on Poly(methylphenylsilylene) Sonochemical
Synthesis in Toluene : [PhMeSiCl,],=0.32M, [Na]/[Si-Cl],=
1.2, 60 °C, Immersion-type Probe

During Addition of After Addition of
Monomer Monomer
Time(min.) 5 10 15 30 60 80 120
M, % 1073 380 224 230 182 148 106 40
M, % 10% 1710 668 635 373 267 157 59
MJ/M, 45 298 271 205 173 148 117

1 2.05x10° by mem-

Number-average molecular weight(M,)
brane osmometry.

Apsol 7

rlr

o] Aoz dojdrhs F71E0 FA
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o8 o AAAdA we] aslEch dukgel
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EA) & v &3 ¥ (shear force)o] F&3| A &7}
Eadm 2aso] k% ojnf A mEAE &
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B 3. Effects of Substituents and Solvents on Sonochemical
Synthesis : [M],=0.32 M, Time=60min, [Na]/[Si-Cl],=1.2,
60 C, and Immersion-type Probe

Hex,SiCl,
Monomer  PhMeSICl, Hex,SiCl, +PhMeSiCl, PhMeSICl, HexSiCl,
a:1

toluene toluene
Solvent toluene  toluene toluene +25% +25%

diglyme  diglyme®
%,Polymer 120 0.0 12¢ 35 24
M,. 10,3 104 - 175 43 45
MM, 150 - 166 2.26 173

?+3% 12-crown ether-4([crown ether] /[Nal,=0.18):poly-
mer(%)=63.4, M,=9.2x10% and M,/M,=3.6;"No reaction
after 24 hours;“Ratio of [PhMeSi]/[Hex,Si] in a copolymer
was 3.0/1.
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AL W HLHUIRR
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terminated TEA7T A E gz A4 FERRSo]
sttt o 97 Ve nERe airige] A2
ARE & Ad. Silylened) F2A7F FEeS #
soid 9A A X8 (& Y, mesityDE 71
RENY disilened] FE|2 olBASE 5 Uh 2
2J1}, disilenesE g3tatd oz w9 BN 1AE
& Mz we g u83 B 1EAEE ¢ U
T A" mg e oA nEd TEE AR
polysilaneso 2 A ¢ Wygd & 4 v} ¥yA

Ko
He
)
ol
2k
rir
Ay
>
1

b

ok

al
2] sgEe nelgdd 2 THFHE 4 &4&
daz 31,7 gRie sa agEe neldy o
dojux] ggo] ojn] HuEo] o ol & whe FA 2

5

£ Al Silylened] FIHAE 7102 3= w7
& silylene F7Hle] EPUFP] F2 ABHE
triethylsilanee] &R 3|4 % triethylsilaneo] Fg ol =
A Jge nXx @] Y2, g FAAEE uiA
Hoh gglm w2 o dEku Alge] 7 gy
o] & WA dapdo] whgol dojubr A TG A}
o] 71 &ol&9 ¥kg FZHIVT AAHE. HEvE X
Fahe silyl 222 A silyl foleoz "t A

o
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>100 °C

. s +
e (RSSO Na

R,SICl, + Na

-NaCt

[R,Si) <#--=Keee R,SiCl’ dimer ———o
p - ——  cyclics

N —_ and
e a

% polymers
cyclics
and [R,SiCI]™ Na*
polymers
R,SiCL) Sul

CI—R,SiSiR,CH

2Na [-NaCl

C-RSiSiR,” —_* s
= and

polymers
Scheme 2. General mechanism of Wurtz-type polymerization.
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2} W A $eHS(S42) & AAA ¥ ot
gEA 7t £ 9 Azl EEad CIE 7k
t}. o] ¥hgo] Lol AMFF AZo|th

% g By 2ol IEZ wiAE 5 vk
Eo], ZA4en &7}, crown ether®} cryptande]
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H 0 ookl rfo ro

2 rlo
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i
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hCh
Jot,
otk
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ox
olft
o
Ay

th o]AL I Al B e F Y o] 4
o ZR3H= Ao] BRIEE cyclic polysilaned r]
Z 33L& FAAE 42 4 v F, & AzdA 4
Z o] 2719] sltjze] FAldl A7t ¥yl i
olth. Sherd, Si-Clet silyl 2tinwlel wheo]Ae)
Cl-97 #Hol9) wre-&T A= f-butylchlorides} 2}t
Zro] W A9 doju= Cl-Yxte] o] wigsEm
A (k=2x105Ms ) Rolx o}F 7] g Ro|t}, o
AL Si-Ci ZA¥e] shziovA] (114 keal/mol)& C-Cl
2% elolid] (81 keal/mo) Be} o &7] 9o}
sy, Alsdde] &o]&2 tetramer~hexamer @A)
g ApzEdd e Si-Cl 2%e w$ afdoz
“end-bite” k= Exhle] JWA X B (Sy2)ez 4
A xe si§Eo] AdHh

T3 5l g d1EHE Fol dFhiES §
g Ert0 80 ¢ 2% ofsh, EFA Lol methyl
phenyldichlorosilane®] %3 31814 9 #=S v
< 4FH o dojdtt. o]z d A tLUF
2EAHL B UYEETE 244171 o] Fof HE ke
o] dojulxi @unhlo¥ gx adcEzzAde
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methylphenyldichlorosilanes Z& &3l 15~30% 9}
daddEs 24 e 9ekd) (dialkyldichlorosilane) o) &)
F3ke dialkylsilylene ©H & E3sls 35808 o
At ol AP E A= A RGN HA methyl
phenyldichlorosilaneqto] YEFH w¥Hg3dle silyl ani-
onso| A F o] G Tl vkl Algo] 21
oligosilaneo|u} 3] 324 @ (chloro-terminated
silane)o] AT} AlEddd FEE 945 FHT
Al @& (chloro-terminated silane)o|A et} B XA
#4717t EA317] dioll #Y BAAE W2 g4 <o
g} ol Ak&o] 2 oligosilaneo] @A R} Wo- 3
LA HFEZTI & FHA Y AA S} g Fot}. o]
23 o| 2 dialkyl GA7F 3E2EE s, 80 T o)
3te] &9 sigte] ZASMME dUdZHEL T 5 9L
th olg @ Az gl FHo dAEE ¥ F
ot vl o wgoz Fgo] dojurid, o] ez
Z) A methylphenyldichlorosilane®] &%)} 0
3o feddEzz Ate] EXE Aottt dA=

FTFUAE @) AR 59 Sz AP AT ¢

ATk ES Lol FFo g do]Fe trimethylchloro-
silane®} triphenylchlorosilane?] 3¢l #z)L uigo=z
1,1,1-triphenyl-2,2,2-trimethyldichlorosilanegto] A3 A
Eolgl=d I¢yoe] Ao o] phenyl’|& X ¥sl=
DA 7 A 3 BRE vl Hdr)ol o5 1A
EE silyl gole] AT T4, o] gol2o] T}
trimethylchlorosilanes} o]x} Xax] X #Hdhg(Sy2) s}
o] 1,1,1-triphenyl-2,2,2-trimethyl-dichlorosilane2] A3
dETte] A, woto] rydel Az aE o] W
N % 7jel shrjzo] A4Ee Nz Agstd hexaph
enyldisilane, hexamethyldisilane 28l3, 1,1,1-
triphenyl-2,2,2-trimethyldisilane®] &3 A4 52 A
o] o gt} A2

Wurtz-type $¢iHg-2 332 wtgdza Agdr},
UEFAA 2o A Mol Azldo] whgo] ]
4 Fol &3l Tk} FAH T, o]7) thA o] A 3
o] wa2A dojur gy gz we 23471
=D, T A Beddld e JESIA Sug g
A 2] T WA Ax-o] whgo] Lot thed, o
4AA 3} whgo] mMaAl DAY LolLFQ Tk e
g B2 ARG gUZe 207 £ WA A
Aol Fgdls folee AAET maA W=
AANY A YA E Lol2o] kA 9} vwhe s
2|4 &e ¥4 "t ol chlorosilaneso A S
o] AAHo] BAlZ Zol&o| AAE uf, Frige] &=
AzAe] 4 571 Fo)2e Ao}, grize] =7}
Nzl EA &L allylmethyldichlorosilane, allyl
phenyldichlorosilane, . 5-hexenylmethyldichlorosilane

Z
Ll
s

IERBEY 7|1E AI8W 3T 19973 6€

7} 5-hexenylphenyldichlorosilanes} 7Z-&  alkenyl
dichlorosilaned] @A & F&sh= T4 GAl&d e
alkenyl7]¢] 2}tizh trappingol o8] = AT oA
AFAAZRE gYz F0AY EAllvp Belgglon,
o] ZjZE &4 71 hexenylz]e] Z$oll= 934 =Y
Zol A, &7} allylZle] ALl o)Ay 4
A Grizo] A AR wgste F49] alkenyl
717t 223 "ot &, silyl §0]29) 442 gzl
Z4 9] alkenyl7)ete] wrg-sh= ExP cyclization®} %
A BA o, grjze] o] W F& Aoz F
AE. o|2 QI3 LEA AHHoE gz 44
o Zolo] HIZ silyl g0l HAHE & 5 A, 2
o] £ 9] alkenylr|9}e] WHg-3h= £A1) cyclization
< 43 $ERUE =2 dojde ¢+ At

oAl g oFsPH, Wurtz-type 34332 gz =1t
AE AXA FAE Lol ZTA 7L B o A %
ok (Sy2) oz Aol 9JsiA douy, ojm 2t
tjze] £ = alkenyldichlorosilaneg 7} trapping
HEol oA FHHJUT. Lol FAE 7 AleUd
9 = Si-Cl 2R} w39 Si-Cl 2%+ o w=
A w3t ¥t Tetramert} hexamere] Aol
A} A Adk-e-(propagation)& E2hH  cyclization(end-
biting ¥-&)3} A2 AAsh Lot}

4. Branched Polysilanes tEi= Polysilynes2|
[

HIZA AMFE71E 71 G Bd #AA G g
S=2e B84 Jhastd R} o FEH AR, o] g

“Z2) 29 (polysilynes)” T “branched polysilanes”
oz EFYR}. 25 NMReJAME polyalkylsilenes
(..RSi=SiR...)9] TZ djalel] Al /el F4 LR A
2 A" 1EXE g49 Aoz Uiyt 4"
(poly(n-hexylsilyne)) 9] 2= 4~67 127} §8H
W (fused sheet) T A& (cage) FRE A oke Q]
T} Weidman & o]lE58 ZEHANAES] Arulzo]
4T 5 Aok Hagn e

YX}gE  alkyltrichlorosilanes?] ©zde x&ut
315A el AL w2dlA dialkyldichlorosilanes®]
T o2 A oy ¢UsE 2 g}
+ trichlorosilanes2 EFqdA JEFTHo] 223 3}
A Y BA g wrges F3o] sEssA R, gollA]
QAEE AT ol o] RPN Tz zAR] =
T2 dojuA etk oA T4 A AR BY7|
(Cle=b) o} 71 Z718 o 24 halosilanes ©aka)| o) vt
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¥ 4. Sonochemical Copolymerization of Methylphenyldichloro-
. silane( M) with Phenyltrichlorosilane(M,) with Sodium

M/M, 0/1 1/1 5/1 10/1 1/0
yield, % 37.2¢  30.6 14.0 1.1 12.0
ml/m2? 0/1  13/1  4/1 6/1 1/0
M,x1073 3.2 2.0 2.3 2.5 104
MM, 173 110 118 132 150
Apax» M <266, 332 333 336 340
SiSix 10 -3 - 1.3 4.7 5.5 9.0

[M],=0.35mol/L : [Na],/[Si-Cl],=1.02;reaction time=
3hrs;in toluene, reaction temperature 60 C;immersion-type
probe;?15 hrs, after 3hrs no polymer was formed, ’ratio of
comonomers in a polymer precipitated from isopropanol.

0] Z71%]7] wjo|ch
SiCl,>RSiCl;>R,SiCl,>R,SiCl

Phenyltrichlorosilane2 methylphenyldichlorosilane
Huhz dhgAdo] EAIRE, A4 9he-e 8 =2A F3o]
Helrt. @0zl 9 FHAS #5&2 methylphenyl-
dichlorosilane Bt} X =3cH(HE 4). 60 T o] 3ol A
3AIZE WHAIZ] Foll= R AR A ¢jkar, 154
7} ¥he &) homopoly(phenylsilyne)e] 582 37
% B, GPC E4dA F3g &ExaFe] 32000]1, tt
B2 7} 1.730190t}. n-Hexyltrichlorosilane-& %2 9
ZA5} EF9q9 4 di- n-hexyldichlorosilane® o] %%
o= 29l FEeh, old Poid gy mEAe 4
E&& 238%°]3, GPC BAdA F37 EAFS
3000, THEAMEE 2.400]9lct. 3§ y-hexyltrichloro-
silane2 methylphenyldichlorosilane®e] F&3%}3}o
o FEEHET g 5o BARe g

ZY48e Ao 2HE 30~60719 & Hx=
FA5o] 9itt. 2Si NMRe] 38 o] %% (chemical
shift) = tetramethylsilane(TMS)#} v]2aiA] poly (-
hgxylsilyne)gl A4S = -57ppm3}  poly(phenyl-
silyne)¢] Zfoll= -52 ppmdl] FA o 3 wg He
38 F4E HoFEu. ZEdde] 6 NMR 334 o]
FZ= disilenes(R,SI=8IR,)¢] 3}etx olzxHT} o
ZF +60ppm R FFA FFEES o) A Ao
T4 927 A2 Z¥E phenyltris(trimethylsilyl )sil-
ane?] HFEFH vwsiA  22ppm BE&  ZA|F
(downfield) 2.2 o]F3TLY o] e X774 o]5L 1
g FEER FAHIY] WEolth F, 42 2¥ 3%
E<! octamethylcyclotetrasilane(-27.7 ppm)°] 52+ 1.
28 3382 decamethylcyclopentasilane(-42.1 ppm),
62t 2el¥ 3gE< dodecamethyl cyclohexasilane
(-41.8 ppm) 7 Bl @A 14 ppm & 7] F o) Fdhe=
Zol BALULH, N oo} FAIF BHIt n-hexyl
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trichlorosilane(-57 ppm) 9] 3 HA LA FAH
poly(#-hexylsilyne) 9] ©dF A<} 2ASIEQ] #-
hexyltris(trimethyl-silyl)silane(-74.8 ppm)oli4] X
3 AUt

ohA] wabd, Zejade Baigs 951 NMREg ey
B Al e A A7t A2 2gE 30~6070 74 ¥
A2 FAEo] 9itt. Phenyl £ n-hexyl X&8HE 7}
A A Aol 7 LA Az AdEEA 30~607]9
T 927 FF92 A2 dd59 e 31 9%
e P2 dAlFo2E Brbssitt Atd FEE 4
~6718 3|2 FAE Altke] 2] iR TFE7} A
ekslgith. 51 NMR #)=29) vl ¢ He 3% F5=2 4
~6748 1|2 RS & F doy, Eedde] 2
ALY 37| sHHEd] o3 o} Folzl Alde] meke] Al
Eal2ks A& 2oErh o)A bulkky ABAE 7=
A SMEe] AMGE e SRMEE fA AAdde & ¢
#HA4 A7] gEgejtl. & &9}, diphenyldichlorosilane
o] 2Y #AA S wgo 2 20% oFe A4y 3y 39
Eo] ALY Dimesityl2 ABJHAY T di
(trimethylsilyl) 2 X3t dichlorosilane& 3¢ &A=&
vk 0 2 cyclotrisilaneo]u} disilened A go] & <&
##] 9th2 Bicyclic system& THFUOA 253 3
7 1,2-diisopropyltetrachlorosilane % 1,1,2,2-tetrachi-
HgolA  FAH £
octasilacyclocubane& EF oA 1,1,1-tribromo-2-¢-
butyl-2,2-dimethyldisilane®} JEgFae] 3 Rz
MO ofF & £E4(72%)2 PP

Hade E2a9e) TSl Ab 4248 27 s
B HHENS Fdd goc9)o neldgd we

orodiisopropyldisilane]

o2 #&tod AL o]= g 9 =9} cyclopolysilanes
o] N2 EY 942Ut 18 =)o o8 el o

& E9], 829} octa-s-butylcyclotetrasilane®] 1g]
Y vhe-E£E = 25 TolA] 0.34 L/mol/soln, a0
deca-n-propylcyclopentasilane?] 12]¥8¢ HleE&E =
25 CAA 0.047 L/mol/se]t}.

Phenyltrichlorosilaneo] st &g o} A" w8
A (poly(phenylsilyne) 9} @ ¢ =9te] wa|dy uhg-o) A
T 0o & wig&wr) = A HAle me 9
Hg2 Wz dojyn vz (k)7 0.036
L/mol/sQl ¥Hel], = W] vhgol e =g)d doju)
Al ¥hg-& =34 (k) 7} 0.004 L/mol/solgth. T w9

SETATE 29259 poly(methylphenylsilylene)
S&=459) 9 FAMSIA, cyclopentasilane®]

(£=0.003 L/mol/s) 7} dxgct. A Halspd, A
el mg mE9y dhee mWd oA (ring
strain) 7} & 443 o] 18] 3= AZEy, o] 4F
A A 2 Si-Si 2] 10% & A ST glow,

B
A

SRS
rZ
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waveguide

h"*”___li

polysilyne _y, [~
Si0, buffer — B

layer ,
Silicon wafer
Scheme 3. Photolithographic fabrication of optical wave-
guides in polysilyne.

aEAANA 448 38 3EEo] 40% 7HE AR s
Atk F WA =3 12ldy 9o wEHy 9z
7t A9 gl 5~674%e] 13 dggEor nEa 9
60%¢°f s o)

A EATL 300~350nm FHAA g-0* Hole]
3% &5 daE Jehe vhA, 989 trichlorosil-
ane®] DUAFFARN ZE|HUL Si-Si -FY A3k
TEE 7Y o-0* Holg Z4d F5 H=37 AEY
WA He F5uE Yepdh. o] 1EAEs Ah &
A BlolA] UVell o] o3 ksl whgo] A o
WA feleh e 244 ZdEA Ede g8
ol B3 Fulwkg o Al Si-Si A F9E
7] WEolth. E3 FAiks} wrgolME HEHQ FHE
Za7t A deojdr). Faks vk 2% Badw 2
g Zae W7 TEYRAEY FENE Enizo
£843e MAGMP o2 Eo], photomaskE 3
deep-UVell =28 ¥, UV =29 Jd9L ny g
22 8% vehlly, ol cladding BA2 #4¢ &1,
UV =257 ¢& g9 5o 482 VehfolA,
core Ed2 282 sith(Scheme 3).%°

5. -39 7IInta DEX E2ldete 38

5.1 f-42|2 Flulol= M7olle] S8

BARIE Aol= P4t Yajma AT s
poly(dimethylsilane) 3  permethylcyclohexasilane2]
e 2 Mg WS AThSS o] 34 e Equation 19
A Uer R} o] 2ehle] 9d Agez o]Rojn
o A WA dP8 wgo=z 450 ColA  poly
(dimethylsilane) ®+ dodecamethyleyclohexasilaneo)
FN AAELR APE, o] B FAHEL Al =
o th AANA EFal Ealstuado) dojnn). E
7R T2 Equation 1914 o]A#e) Tz
Vel ol8% Wd e CHy7) 71 Si-Si Ade) 29
doin Ase] gou, shxE FHEo] U4 2
9. ZFIRAYE FAlgo] Si-CH, Ao 2 o]FolA]
slem, 7 Favitt £ast CHyl7l T3l Qs 3
7t B4 Eoln], 0] Exjgto] 8000 Fwolm, aAlc]
dom v FHugolt), dojn ZestB PSS 350 C

EALET 71 A 8A3E 199749 64

K

(Me,Sin 450°C i H
or —ar = [SiTCHSi—CH,
- r

EMezSOil CH, CHjs n
1.4,350 C
——————> B-SiC
2.A,1300 °C

N,

Equation 1

Ax Aol o BE s A AR FEot B &

5, Witle Afe 2EE A sl g,
FAEE EFE Ax 2718604 1300 CoAA e
Fao AT dojumA FEsisie] gAFE Finjol
= ARE TED dold FHE Fulol= dgE
“Nicalon"elghiz JEHoz Hd8ez dujsta et

1 o] %=, West Aol poly(methylphenylsil-
ane) ¥}  poly(methylphenylsilane)- co-poly(dimethyl-

- silane) 8] FFHAE o] &AM fHE o= A

U dEon ¢4 482 4 o 2Eyvh® amn
olf 1A mEAE A 7lAsA 350 nme] UV &
02 Holg o) F3lst wigow FlwAF o] Yol 2
F 4ol FAEEH lmE Hes oF 800 € Axe
<=2 gMz FHol AF BSIC HfE A}, o H
Yol M= polycarbosilane F7H4le] ¥4, 74 28z
371 Azt AH-e "ad gt £3 o] whEg o]43)
o] poly(methylphenylsilane) 7 poly(methylphenyl-
silane)-co-poly(dimethylsilane) ] Z2gxx= Azz
veZ= Algts] F25 Zsshe ety Zezn A
£}

5.2 Ez|Mere| FHEx 4o

EYUBL F49 d-orbital Fdz g-A=7} poly-
enes®| r-FAXNY FARgd WHAS S o-F THE
2 JAE JepH, o) FARZY] o-Hxte] 7Ag vHA)
stoll o8] w9 TwglE B2 EAL 7X|s ZAo)
ot F, AR EA, FAEA, J2]1 uMY Fetade
Uehdtht® Za)d@e polyacetylenedt= thzd oz
e gafido] Fomz HE FYAH, ABHY, extru-
sion 57 Z2 7|EAHQ Jlgd o shge] M5
Ze|de 2oz HAF otk West dpele
AsF5 =& SbFgot 22 A3l Hrteld e o, poly
(methylphenylsilane)- co-poly (dimethylsilene) 2] 2%
A7 A7AEA7 doie e dopintS aEy
A AESELE E 59 Yehlidct. o] 2de] A5 A oz}
UEE o-F95 2R Ao]7) g2o) 32N A%y g
Aot vhE West 52 AtgAlo] o3 AsiElo] 74
B4l “HF(hole)” 3} A ol e-grjzre P43}
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E 5. Conductivity of Polysilanes Doped with Oxidant

Polymer Dopant P (torr) o (ohm cm™)
[(Me,Si)q 5(PhSiMe), 41, AsF5 100 5x10°
[(Me,Si) 5(PhSiMe)] SbF5 5 5x1077
[(Me,Si)q 5(PhSiMe), (], AsF5 10 2x10°!

“ Photocrosslinked polymer.

31, o] ggel FAst Feldwel Aol wet o)5at
o Aol vehdtha A 9t

FeABL 3o FAwE Wt o5 o} Fo
BASA) 4 ekt B39 olgAe dedl o
3 10 om?/ Vool gl 538 33l o5
T A4 A JAo| G WA ], olR
4% o150 T2 9ake A8 Alols] Hold] (hop.
ping) Rrke & FAEH 9t oA MHA 2

o] 7] wf&e)z}.

ZA L o-ARle] 733 vjAA S s S AL
2 32 vy B3 5492 zrenk® Kajzar ?3?%% A
S0 g Maker fringe Wi o =z Zg|Add $5A9 v|d
B BRELE F4sl LHIUY. 3 1.06 pmol)A]
poly (methylphenylsilane) ] 32} ¥|4% 2328 (¢¥)
& 1.5x10 2 esuc|t}. Baumerts] 3% 9715 o8
A 1.063 1.907 ol 2tz 7.2x 107123} 4.2 x 10712
esuo] the & x¥gEo] o} o] AFEEL 1.06
oA ok B ke 33 xEnld] o8 F4
Folatn 4.

Miller#} Kaatzy= €5 oz Fg)do|E2 7[A= poly
(di-n-hexylsilane)©] H]|Xd8 FEA e AR
o5 Qalze] ARSHE ol RE AN-FAUN Holex

(42°C) clsollA all-trans Feo] FAEE Ao
o-Az7E HEAsE Boh 2 dejdr}. o= ois}cq
all-trans #elo] LR 1.06 umol| A 1.1x10 e
o g& 7 ge ko,

5.3 &ajalzte] Hsigt

Zg| AL mid-UVz ZARHA €8 Si-Si Ao
£l (cleavage) st} . Exjge] zad oF Fuw
(photobleaching) o]t} 333 (photodegradation) 7} &
ojdth( A" 2).f o] B HH WA EL AEATe] niA}
o} 5ot 649l wE] BB, 1 v | TE
Scheme 40~ JeRfR1t). Si-Si A §e] AXAA silyl
radicals®} silylene 37} B, silylene 271
© cyclics®] ol ") o]89 FUAEL EFF 4
kel triethylsilane(EtsSiH) o] &A)3lA] R 2 o
AUAl A dol Fo AR HEAsle] BE <Js)
Aol SIEHA. dUdZ P FoAHEL disilane,
RIR?HSiSIEt; 0.2 T2lx Si-H 2L 7 71 Ak
Z2| 4@ Foln, o] 5L silyl radicals?} silylene 27t
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T T T
304 nm=— 313 nm

0 mJ/cm?® E
50 mJ/cm? i
0.20 100 mJ/cm?® .
L 150 mJ/cm? J
0.00¢ s L N n
200 250 300 350 400 450
Wavelength (nm)
(2)
AN
. \. o
a—,, 00000
/ N, RN, p
/ AN ANAWA
4 . 'y [} D/
/. / >(° o . \o/
R Iy o ;’<c\._.__.:=>’
o=g—L
1,060 580 220 100 50 20 9 4 1.2

M, < 10" * (g/mole)
(b)

%l 2. (a) Spectral bleaching of a film of poly(z-
hexylmethylsilane) upon irradiation at 313 nm and (b) Molecu-
lar weight change of a 0.006% poly(#-dodecylmethylsilane) so-
lution upon irradiation at 313 nm(Key : @, 0 mJ/cm?;O, 4 mJ/
em?; [, 8 mJ/cm?).

R, R, R R
120 g hy Rig 1!
e §i— S — S 1 /sg; + MWWSIr
R, R, R, Ry R,

R
R, il
;Si:+ ESH —> (E),Si—Si~H

Ry R,
a
p b
$r o+ EnsiH Ji=H o+ EnsSic
R, R,
'Il' hv b l}z '}z Rl
o Si—H W—"b H—Si—Si—H + (&),S-—s:—H
R; i RI R| Rz.

Scheme 4. Mechanistic scheme for the exhaustive
photodegradation of polysilanes at short wavelengths in the
presence of triethylsilane as a trapping agent.

Ao} triethylsilaneste] wh-g-0 2 o] doj ).

5.4 olM| J1E7[eE 23 Zeluy

UL SL oH 71EE S8 AEE 4Ae s1¥
3 Ak o] mEAE AREA ArlEHo) & w1 A
W =ZRoz Fede] £ EL IS F W GE
o o] HollA B gdo] At} ZaldTe A3, 9%
o2 P W, PsstHog Yo AdEY HYd &
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gt Eelddd mid- Ee deep-UVE FARH
9 Si-Si Aol £4f(cleavage) slo] Balze] ztio|
o]% s3¥ (photobleaching) o]\ 323 (photode-
gradation)7} Yojdti3 o]2 whe AN BL A EA}Y
o] zEAe} 57430 62489] w2 3] WAHH
th olE2 FFo AAS 47 Wi, nj4 sk
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