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Design and synthesis of three dimensionally extended pi-conjugated compounds
with heavier group 14 elements

Inagaki, Yusuke
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pi Si-C sigma* pi*
LUMO Si-0-Si pi
Ar

Silyl substituted compounds with extended pi-conjugated system have low
lying LUMO by the sigma*-pi* conjugation. In this research cage shaped pi-conjugated compounds with
fused Si-0-Si unit were designed and their synthetic route were searched. Molecular modeling by
theoretical calculation was used to predict the proper molecular structure and property. Step by
step functionalization of heteroaromatic five-membered ring compounds, syntheses of aryl substituted

chlorosilanes and their reactivity were investigated.
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Table 1. Structural parameters and energies of optimized structures

S-H-iso1 S-H-is02  S-OH-iso1 S-OH-iso2 O-H-iso1 O-H-is02 0-OH-iso1 0-OH-iso2

X=8 i X=0
Ry=H i Ry =OH ; Ry=H ; R, = OH

0 117.2° 113.3° 104.7° 114.0° 119.7° 116.5° 106.7° 117.0°

02 94.9° 93.7° 94.6° 94.0° 92.9° 92.1° 92.6° 91.9°

03 121.8° 121.9° 125.8° 123.0° 121.9° 121.7° 126.1° 122.3°

64 100.2° 103.0° 101.7° 102.8° 100.6° 102.5° 101.9° 102.2°

05 101.0° 101.5° 100.5° 101.5° 102.1° 102.6° 101.7° 102.7°

Si-Si/A 262 2.62 2.64 2.62 2.65 2.65 2.67 2.65

AEisot vs 502 | 10.67 0.00 0.00 +4.37 +0.63 0.00 0.00 +3.88
/ keal mol

LUMO/eV -1.18 -1.03 -1.35 -0.77 -1.12 -0.96 -1.29 -0.66

HOMO/eV -5.48 -5.61 -5.68 -5.52 -5.26 -5.33 -5.61 -5.39

Table 1 (IR E(LBEEDOKAA LIV —D—FEEZRT, 0, 0; TN LI 92-95
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MHTNTND, 0, ITEREEZENLIETHIZEAEE(LT D LidAnA, isol ITBL
TR % -H »H -OH IZ8{bIEHZ LT 0, Z10° 1FENESLTHENTED, —T7,
iso2 IZBLTIZ R, & -H 25 -OH [T EETH 0, ITIFEAERENRR, isol &
is02 DOFFf = F /X —I%, R, = H DRI is02 OFMNLE, R = OH OFT isol D7 NETE
L7y BPEAM O VX —2EIE Ry =H OFI 1 kcal/mol 2, R, =O0H DX 5 kcal/mol
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EIZFEET AL O REEZA LTS, —J7, isol & IUHE Table 2. Structural parameters

and energies of optimized structures
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