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Electrochemical Synthesis of Polygermanes
from Tetrachlorogermane

Atsushi Suzuki

Mitsutoshi Okano

It was found that electrochemical reduction of tetrachlorogermane is dangerous because that
causes emission of large amount of thermal energy. Copolymerization of tetrachlorogermane
and dibutyldichlorogermane gave polygermanes with branching (network) structures. If one
wishes to add branching (network) structures to linear s-conjugated polymers, employment of
tetrachlorogermane (as a monomer) is worth considering, because tetrachlorogermane is

more easily obtained than trichlorogermanes.
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Fig.1  Absorption spectrum of ( Bu,Ge ) , in

tetrahydrofuran.
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Fig.2 Absorption spectrum of ([Bu,Gelp[Gelg)n in
tetrahydrofuran (Bu,GeCl, : GeCl, = 4:1).
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Fig.3 Absorption spectrum of ([Bu,Gelp[Gelg)n in
tetrahydrofuran (Bu,GeCl, : GeCl, = 3:1).
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Fig.4 Absorption spectrum of ([Bu,Gelp[Gelg)n in
tetrahydrofuran (Bu,GeCl, : GeCl, = 2:1).
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Fig.5 Absorption spectrum of ([Bu,Gelp[Gelg)n in
tetrahydrofuran (Bu,GeCl, : GeCl, = 1:1).

K21k, vraat/~v—¢7h7/rrE /v —0Dk
BA: 1OBE BN E ST DRINASRT L TH
Do WG R IE, RV T F LT LREE DO RE

ThoTod, Xy RT—I RV N~ ’:ro‘b\foK%uE
NTWDRW R ~EZ LI SBINATBO BTz, IUERE
P/~ —OE ALY, —HRry T —7 (F5r0i)



38 HRIERZEL

MEEDTERRSIVIZH O SR E D,

3 B51% MAST I 7un® ) ~—DE| &4
RLIZHEDOR R TH D, WIBKRIL, HEVEE R
I 7 b 5287 ISR AL Ie T2, 7T 7m
HE /)~ —PDIFLIDE 0 DEMRIEIMENZ L, X
v NI — 7 @0y T e b U7 BEEE A F O T e,
LRI, M 3 0B 5 OFERIZT N/ aaE
/< —DEIE ORI Y b — 7LD KO
& SIEE RIC /?Lm\m\ni FERITEM T
Y AN QAN b ST S SA N A AP =T
DEEIXMEE J%bubﬂ\é%mk%z%né

ThZraa N~ ODEE P DL, BFRICE
FOREDFEFRITH R U=, T F Ly rany i~
LD 1% 1 OBE, T I/ens < B TO
BREEICOBFE DI/ NEFR LR T LI
b DD BRRIIDLD DR A LD OEE A 3
L7,

# 1 I HOEROE, IR, HTBERLE,
ThIruns v ok YD BRI 5L, R
13D 2 KT B0, ST hT7ans L= ORI
BEWINT 5L, 5 ENME N T AN b,
3-3. ZOfMEAPIE )~ — O EMIETT

6 1%, T F AN yans vl TR /aas L
< & 4% OEISTE L EMIRE R, BRI
Jofsenic @ T ORINARI MV THD, 7 F VR
ranl v OHEEREITL TELNDE S TE
L CART MV LR O DS FRD B0 7253,
RISk 3 BYRIRIE D UK LTz,

2
1.5
1 |-

Absorbance

o
o o
T

250 350 450
Wavelength/nm

Fig.6 Absorption spectrum of ((BuGelp[Gelg)n in
tetrahydrofuran (BuGeCl, : GeCl, = 4:1).
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Table.1 Synthetic Data

No Monomer Ratio ~ Yield/g(%) Mw(X 103) Mw/Mn
Bu,GeCl,:GeCl,
1 4:1 1.86(59) 55 37
2 3:1 1.72(56) 27 21
3 2:1 1.94(62) 3.3 6.3
4 1:1 2.20(79) 1.2 1.7
5 1:0 1.08(36) 41 19
BuGeCl;:GeCl,
6 4:1 1.93(44) 2.3 4.3
Bu,SiCl,SiCl,
7 4:1 1.05(62) 87 110
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