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General remarks.

All manipulations of oxygen- and moisture-sensitive materials were conducted with a
standard Schlenk technique under a purified argon atmosphere. Nuclear magnetic
resonance spectra were taken on a JEOL EX-270 ('H, 270 MHz; BC, 67.8 MHz)
spectrometer or a JEOL Lambda-400 ('H, 400 MHz; "C, 99.5 MHz; *Si, 78.5 MHz)
spectrometer using residual chloroform ('H, § = 7.26), benzene (‘H, 8 = 7.15), CDCI, ("°C,
8 = 77.0) or C,D, (°C, & = 128.0) as an internal standard, and tetramethylsilane (*Si, & =
0.00) as an external standard. 'H NMR data are reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, br = broad, m = multiplet), coupling
constants (Hz), integration. High-resolution mass spectra were obtained with a JEOL
JMS-SX102A spectrometer. Melting points were measured with Yanaco Micro Melting
Point apparatus and uncorrected. The preparative recycling gel permeation
chromatography was performed with GL Science PU 614 equipped with Shodex GPC H-
2001L and -2002L columns (benzene as an eluent). Column chromatography was carried
out using Merck Aluminium oxide 90 active neutral. —Unless otherwise noted,
commercially available reagents were used without purification. 18-Crown-6 was
recrystallized from distilled MeCN. KF (spray-dried) was vacuum dried at 100 °C for 12
h. 14-Dioxane was distilled from sodium/benzophenone ketyl, and purified by passing
through activated aluminium oxide column (5 g/8 mL of 1,4-dioxane) prior to use. MeCN

was distilled from phosphorus pentoxide.
Chemicals.

0-Quinodimethane precursors (1) and disilanes (2)* were prepared according to literature

procedures.
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Disilylation of 0-quinodimethanes: a general procedure.

A 14-dioxane solution (1.0 mL) of 18-crown-6 (0.195 g, 0.738 mmol), KF (42.8 mg,
0.738 mmol), diphenyl-2-pyridylphosphine (2.6 mg, 0.010 mmol) and Pd(dba), (5.8 mg,
0.010 mmol) was degassed by two freeze-thaw cycles, and the mixture was stirred at room
temperature for 0.5 h. To this mixture was added 1 (0.396 mmol) and 2 (0.198 mmol),
and the resulting mixture was stirred at 40 °C. After the time specified in Table 1 and
Scheme 1, the mixture was diluted with ethyl acetate, filtered through a Celite plug, and
concentrated. Alumina column chromatography (hexane as an eluent, Activity IV)
followed by gel permeation chromatography (benzene as an eluent) gave the

corresponding product.

7,7,14,14-Tetramethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-bc][1,5]disilonine
(3aa)
M62

Y &,

9

<4 )
Meg

Isolated in 46% yield as a white solid: mp 61-65 °C; '"H NMR (CDCl,) 8 0.19 (s, 12 H),
2.66 (s,4 H),6.93-7.10 (m, 4 H), 7.33-7.42 (m, 2 H), 7.76 (dd, J = 8.0, 1.2 Hz, 2 H), 7.81
(dd,J = 6.8, 1.2 Hz, 2 H); "C NMR (C,D,) 6 2.5,25.3,124.3, 125.3, 129.6, 131.0, 134.1,
136.2, 138.4, 139.4, 140.1; ¥Si NMR (C,D,) 6 —2.6; HRMS Calcd for C,,H,Si,: M*,
346.1573. Found: m/z 346.1567.

7,7,14,14-Tetramethyl-9-phenyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-

bc][1,5]disilonine (3ba)
O M.eg

i
LI
54
Me,
Isolated in 64% yield as a white solid: mp 147-148 °C; '"H NMR (C,D,) 6 0.07 (s, 6 H),
0.16 (s, 6 H), 2.73 (s, 2 H), 2.75 (s, 2 H), 6.90-7.41 (m, 10 H), 7.52-7.64 (m, 2 H), 7.66-
7.80 (m, 2 H); "C NMR (C,D,) & 2.2,2.4,21.4,25.5,124.2,124.3, 1247, 126.9, 1270,
128.5,129.1, 1299, 131.09, 131.12, 134.1, 135.9, 136.2, 136.5, 139.1, 1394, 139.6, 1399,
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142.1, 143.8; Si NMR (C,D,) 8 —2.9, -2.3; Anal Calcd for C,.H,,Si,: C, 79.56; H, 7.15.
Found: C, 79.23; H, 6.88.

10-Fluoro-7,7,14,14-tetramethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-
bc][1,5]disilonine (3ca)

Me,

R
e

Y,

Me,
Isolated in 59% yield as a white solid: mp 93-95 °C; 'H NMR (CDCIl,) 6 0.20 (s, 6 H),
0.21 (s,6 H),2.62 (s,2 H),2.66 (s,2 H), 6.69 (td,J=8.5,29 Hz, 1 H), 6.78 (dd, J = 10.0,
2.7Hz,1H),698 (dd,J=8.3,6.1 Hz, 1 H), 7.41 (t,J = 7.8 Hz, 2 H), 7.66-7.94 (m, 4 H);
"C NMR (C,D,) 6 2.38,2.42.243,25.5,111.6 (d, J. = 20.7 Hz), 116.1 (d, J. = 20.8
Hz), 124.3, 128.5, 130.5 (d, J.r = 8.5 Hz), 133.86, 133.90, 134.1, 136.2, 138.9, 139.1,

140.0, 140.7 (d, Jp = 7.3 Hz), 161.2 (d, J.x = 241.7 Hz); *Si NMR (CDCl,) 6 -3.2,-3.1;
Anal Calcd for C,,H,sFSi,: C,72.47; H,6.91. Found: C,72.07; H, 6.90.

10-Chloro-7,7,14,14-tetramethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-
bc][1,5]disilonine (3da)
Me 2

o B0
9
A )
Me2

Isolated in 57% yield as a colorless oil: 'H NMR (CDCL,) 6 0.20 (s, 6 H), 0.21 (s, 6 H),
2.63 (s,2H),2.65(s,2H),697 (s,2H),7.06 (s, 1 H),7.36-7.44 (m, 2 H), 7.76-7.83 (m, 4
H); "C NMR (C/.D,) 6 2.3, 2.4, 246,252, 12427, 12431, 125.2, 129.3, 130.6, 130.7,
131.12,131.14,134.1, 136.16, 136.23, 137.0, 138.8, 138.9, 139.9, 140.7; *Si NMR (C,D,)
0 -3.0,-2.7; Anal Calcd for C,,H,;CISi,: C, 69.34; H, 6.61. Found: C, 69.17; H, 6.91.

7,7,10,14,14-Pentamethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-bc][1,5]disilonine

(3ea)

M.e2

v B0
9
A )
Meg
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Isolated in 43% yield as a white solid: mp 74-76 °C; 'H NMR (CDCIl,) 6 0.18 (s, 6 H),
0.19(s,6 H),2.27 (s,3H),2.62 (s,2H),2.63 (s,2H),6.82(d,/=7.6 Hz, 1 H), 6.87 (s, 1
H),694(d,/=76Hz,1H),741 (t,/J=75Hz,2H),7.76 (d,J=7.8Hz,2H),7.82(d,J
= 6.8 Hz, 2 H); "C NMR (CDCl,) & 2.5, 20.9, 24.5, 250, 123.8, 1254, 129.1, 1300,
130.5, 1334, 1339, 1349, 135.7, 135.79, 135.83, 137.9, 139.2, 139.3, 139.5; *Si NMR
(CDg) & —2.64,-2.59; Anal Calcd for C,;H,.Si,: C, 76.60; H, 7.83. Found: C, 76.42; H,
8.08.

7,7,9,14,14-Pentamethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-bc][1,5]disilonine
(3fa)

Me Me,
Si

XY
A )
Me,

Isolated in 36% yield as a colorless oil: 'H NMR (CDCL,) 6 0.18 (s, 6 H), 0.20 (s, 6 H),
232 (s,3 H),2.66 (s, 2 H), 2.68 (s, 2 H), 6.86-7.00 (m, 3 H), 7.36-7.48 (m, 2 H), 7.70-
7.93 (m, 4 H); "C NMR (CDCL,) & 2.5,2.9,200,21.5,25.3,123.9, 1240, 126.7, 127 .3,
130.6, 133.4,134.7,135.79, 135.82, 137.1, 138.1, 139.0, 139.5, 139.6; *Si NMR (CD,) 6
-2.8,-2.3; HRMS Calcd for C,;H,¢Si,: M*, 360.1730. Found: m/z 360.1721.

7,7,9,11,14,14-Hexamethyl-7,8,13,14-tetrahydrobenzo[g]naphtho[1,8-
bc][1,5]disilonine (3ga)

Me Me,
Si

;X
Me Si O
Me,
Isolated in 36% yield as a pale yellow oil: '"H NMR (CDCl,) 6 0.19 (s, 6 H), 0.20 (s, 6 H),
2.26 (s,3H),2.30 (s,3H),2.64 (s,4H),6.77 (s, 1 H), 6.80 (s, 1 H), 7.31-7.50 (m, 2 H),
7.71-7.95 (m, 4 H); "C NMR (CDCl,) & 2.5, 2.8, 19.4, 20.8, 21.4, 25.3, 123.8, 1239,
1275, 128.1, 130.5, 130.6, 133.1, 1334, 133.8, 134.5, 135.75, 135.79, 137.9, 139.2,
139.56, 139.58; *Si NMR (CDCl,) 6 -3.4, -2.7; HRMS Calcd for C,H,Si,: M*,

374.1886. Found: m/z 374.1881.

2,2,6,6-Tetramethyl-2,3,4,5,6,7-hexahydro-1H-benzo[g][1,5]disilonine (3ab)
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M92

Si

T s >
Si
Meg

Isolated in 50% yield as a white solid: mp 51-52 °C; 'H NMR (C,D,) 6 0.02 (s, 12 H),
0.36-0.46 (m, 4 H), 1.46-1.60 (m, 2 H), 2.15 (s, 4 H), 6.91-7.05 (m, 4 H); "C NMR (C,D,)
8 -23,149,19.2,250, 1244, 129.6, 137.4; ®Si NMR (C,D,) 6 3.5; HRMS Calcd for
C,sH,Si,: M*,262.1573. Found: m/z 262.1570.

2,2,6,6-Tetramethyl-8-phenyl-2,3.4,5,6,7-hexahydro-1H-benzo[g][1,5]disilonine (3bb)

I M62

Si
)

Si

Me,
Isolated in 54% yield as a white solid: mp 82-83 °C; 'H NMR (C,Dy) & -0.23 (s, 6 H),
0.10 (s,6 H),0.35 (t,J=6.8 Hz,2 H), 0.60 (t, J = 6.8 Hz, 2 H), 1.46-1.66 (m, 2 H), 2.12
(s,2 H),241 (s, 2 H), 6.92-7.25 (m, 6 H), 7.27-7.39 (m, 2 H); "C NMR (C,D,) 6 -2.3, -
14,134,16.7,19.2, 218, 24.8, 1239, 126.6, 127.3, 128.1, 128.6, 130.3, 135.3, 138.3,
142.3, 144.4; *Si NMR (C,D,) 6 3.6, 4.3; HRMS Calcd for C,H,,Si,: M*, 338.1886.

Found: m/z 338.1883.

5,5,12,12-Tetramethyl-5,6,11,12-tetrahydrotribenzo[b,d,k][1,6]disilecine (3ac)

M62

0

10

5

M62

Isolated in 44% yield as a white solid: mp 114-115 °C; '"H NMR (C,D,) 6 —0.19 (s, 6 H),
023(s,6 H),1.82(d,/J=144Hz,2H),2.21 (d,J=149Hz,2 H),6.85(dd,J=54,3.7
Hz,2 H), 6.90-7.00 (m, 2 H), 7.02-7.22 (m, 6 H), 7.40 (dd, J = 6.0, 1.5 Hz, 2 H); "C NMR
(CDCl1,) 6 -1.7,0.0, 25.8, 1240, 126.6, 128.0, 130.0, 130.2, 133.7, 137.6, 138.6, 149 4;
¥Si NMR (C/D,) 6 -3.9; Anal Calcd for C,,H,Si,: C,77.35; H,7.57. Found: C, 77.09; H,
7.57.
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5,5,12,12-Tetramethyl-7-phenyl-5,6,11,12-tetrahydrotribenzo[b,d,h][1,6]disilecine

(3bce)
O M62
)
<€
i)
MGQ
Isolated in 73% yield as a white solid: mp 161-163 °C; '"H NMR (C,D,) 6 -0.27 (s, 3 H),
-0.07 (s,3 H),0.18 (s,3 H),0.31 (s,3H),1.82(d,/=145Hz,1 H),2.27 (s,2 H),2.57 (d,
J=145Hz, 1 H), 6.87-7.29 (m, 14 H), 7.36-7.44 (m, 1 H), 7.45-7.54 (m, 1 H); "C NMR
(CsDg) 6 -25,-16,04,1.0,21.7,272, 1242, 126.6, 127.1, 127.3, 128.1, 128.5, 128.8,
1298, 1299, 130.5, 131.2, 133.6, 134.1, 136.3, 138.6, 138.9, 140.1, 142.7, 144.1, 1493,
150.3; *Si NMR (C,D,) 6 -3.9,-3.4; Anal Calcd for C,,H,,Si,: C, 80.30; H, 7.19. Found:
C,80.22; H,7.12.

2,2,7,7-Tetramethyl-1,2,3.4,5,6,7 8-octahydrobenzo[c][1,6]disilecine (3ad)
Me >

Si
Si
Meg

Isolated in 8% yield as a colorless oil: 'H NMR (C,D,) 6 0.08 (s, 12 H), 0.37 (brs, 4 H),
1.25-1.45 (m, 4 H), 2.08 (s, 4 H), 6.96-7.12 (m, 4 H); "C NMR (C,D,) 8 -1.9,10.4,22.2,
25.0,124.5,129.7, 137.6; ®Si NMR (C,D,) & 3.5; Anal Calcd for C,,H,,Si,: C, 69.49; H,
10.20. Found: C, 69.35; H, 10.31.

a,0.’-Bis[dimethyl(phenyl)silyl]-o-xylene (3ae)

SiMe,Ph
SiMe,Ph

Isolated in 35% yield as a white solid: mp 31-32 °C; 'H NMR (CD,) & 0.17 (s, 12 H),
2.11 (s, 4 H), 6.84-6.90 (m, 2 H), 6.92-6.98 (m, 2 H), 7.12-7.22 (m, 6 H), 7.32-7.39 (m, 4
H); "C NMR (C,D,) 6 -3.0, 23.7, 124.7, 129.3, 129.6, 133.9, 136.8, 139.1; *Si NMR
(C¢Dg) 6 =3.4; HRMS Calcd for C,,H,,Si,: M*,374.1886. Found: m/z 374.1890.
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