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General Remarks

All manipulations of air- and/or moisture-sensitive compounds were carried out under an
atmosphere of argon using standard Schlenk and Glove Box techniques. THF and n-pentane were
freshly distilled under argon from alkali metals prior to use. CH,Cl,, NEt; and Pr'OH were distilled
under argon from CaH, and stored over activated molecular sieves. Trifluoromethanesulfonic acid
(TfOH) was freshly distilled prior to use. Bu'OK and cis-trans-cyclohexane-1,3-diole were used as
received. The compounds (Me;Si),PhSi-SiMe,-SiPh(SiMes), [1] and (Me;Si);MeSi-SiMe,-
SiMe(SiMes), (5) [2] were prepared according to the literature procedures. For UV spectroscopic
measurements (MesSi);HOSi-SiMe,-SiOH(SiMes), (2) [3] was purified by column chromatograph
on silica gel (n-heptane / ethyl acetate). NMR: Bruker AC 250, Bruker ARX 300. IR: Nicolet 205
FT-IR. MS: Intectra AMD 402, chemical ionization with isobutane as the reactant gas. UV/Vis:
Perkin Elmer Lambda 2, quartz cells of 1.0 cm path length and spectral grade n-heptane. IR
measurements were performed with a Bruker Vector 22 FT-IR spectrometer. An L.O.T.-Oriel
variable-temperature cell equipped with CaF, windows, path length of 1.0 mm, was used for the

variable temperature experiments.

Preparation of 3 and 4

4,4-Dimethyl-(1 RS, 7 SR)-2,6-dioxa-3,3,5,5-tetrakis(trimethylsilyl)-3,4,5-trisila-cis-bicyclo-
[5.3.1]Jundecane (3). TfOH (0.17 mL, 1.96 mmol) was added to a stirred solution of (SiMes),PhSi-
SiMe,-SiPh(SiMes), (0.5 g, 0.89 mmol) in CH,Cl, (30 mL) and stirring was continued for 30 min at
-20°C. After stirring for further 30 min at room temperature, Et;N (0.28 mL, 2 mmol) and 1,3-
cyclohexanediole (cis : trans = 50 : 50) (0.1 g, 0.89 mmol) were subsequently added at -20°C and
the reaction mixture was allowed to warm to room temperature. To the reaction mixture was added
an aqueous NaHCOj; solution and the aqueous layer was separated and extracted twice with CH,Cl,.
The combined organic layers were dried over Na,SOy filtered and the solvent was evaporated under
vacuum. Purification of the raw product by flash column chromatography on silica gel (n-heptane)
afforded the title compound as a colorless solid. Yield 0.190 g (41%); Mp. 147-150°C; 'H-NMR
(CDCl3, 250 MHz): & = 3.80-3.73 (m, H-1, H-3, 2 H), 2.23-2.10 (m, H-2e, 1 H), 2.08-1.87 (m, H-
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5a, 1 H), 1.77-1.64 (m, H-4e, H-6¢, 2 H), 1.41-1.29 (m, H-4a, H-6a, 2 H), 1.28-1.23 (m, H-2a, 1 H),
1.17-1.08 (m, H-5e, 1 H), 0.46, 0.29 (25, Me, 2 x 3 H), 0.20, 0.19 (2s, SiMes, 2 x 18 H) ppm. - "*C-
NMR (CDCl;, 75.5 MHz): & = 70.8 (C-1, C-3), 34.9 (C-2), 34.3 (C-4, C-6), 14.4 (C-5), 1.4 (SiMe3),
0.4, 0.1 (SiMey) ppm. - *’Si-NMR (CDCls, 59.6 MHz): § = -0.3 (Si-0), -13.3, -16.1 (SiMe3), -38.5
(SiMe;,) ppm. - MS (Cl-isobutane) m/z (%): 521 (27) [M'+H], 506 (4) [M"-Me], 447 (100) [M -
SiMes], 73 (13) [SiMes]. - Anal. Calc. for Cy0Hs,0,Si7 (521.23): C, 46.09; H, 10.06. Found: C,
46.23; H, 10.10%.
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2,4-Diisopropoxy-1,1,1,3,3,5,5,5-octamethyl-2,4-bis(trimethylsilyl)pentasilane (4). TfOH (0.17
mL, 1.96 mmol) was added to a stirred solution of (SiMe;),PhSi-SiMe,-SiPh(SiMe3), (0.5 g, 0.89
mmol) in CH,Cl, (30 mL) and stirring was continued for 30 min at -20°C. After stirring for further
30 min at room temperature, Ets;N (0.28 mL, 2 mmol) and Pr'OH (0.13 mL, 0.89 mmol) were
subsequently added at -20°C and the reaction mixture was allowed to warm to room temperature.
To the reaction mixture was added an aqueous NaHCO; solution and the aqueous layer was
separated and extracted twice with CH,Cl,. The combined organic layers were dried over Na,SO4
filtered and the solvent was evaporated under vacuum. Purification of the raw product by flash
column chromatography on silica gel (n-heptane) afforded the title compound as a colorless solid.
Yield 0.365 g (76%); Mp. 91-103°C (dec.); 'H-NMR (CDCls, 250 MHz): § = 3.72 (dq, >J = 6.1 Hz,
OCH(CHj3),, 2 H), 1.10 (d, °J = 6.1 Hz, OCH(CHs),, 2 X 6 H) 0.28 (s, SiMes, 6 H), 0.23 (s, SiMe3,
36 H) ppm. - "C-NMR (CDCls, 62.9 MHz): § = 69.6 (OCH(CHs),), 26.0 (OCH(CHs),), 1.5
(SiMe3), -2.0 (SiMe;) ppm. - ’Si-NMR (CDCl;, 59.6 MHz): & = 1.1 (SiO), -15.9, (SiMe3), -39.2
(SiMe;,) ppm. - MS (Cl-isobutane) m/z (%): 525 (4) [M'+H], 524 (7) [M"], 349 (100) [M"-2SiMe;-
2Me]. - Anal. calc. for C,0Hs60,Si7 (525.26): C, 45.73; H, 10.75. Found: C, 45.60; H, 10.71%.
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UV spectra of 2 and 4 in the solid state (diffuse reflectance)
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UV spectra of 2 in hexane at 298 and 358 K (c = 10~ M)
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Energies and Optimized geometries of 2a, 2b, 4a, 4c and 5

Density functional geometry optimizations were carried out at the B3LYP/6-31+
+G* level of theory. The calculated frequencies for all structures are real.
Thus the obtained stationary points represent local minima. The
Molecular Orbital energies and the HOMO-LUMO gaps were obtained by using the
same method and basis set. Energies and optimized geometries (red: oxygen, blue: silicon, gray:

carbon, hydrogen atoms except for OH have in 2a been omitted for clarity):

2a [E(RB+HF-LYP) = -2737.19831452] 2b [E(RB+HF-LYP) = -2737.19195798]

\

| i

4a [E(RB+HF-LYP) = -2973.06500831]  4¢ [E(RB+HF-LYP) = -2973.06384054]

5 [E(RB+HF-LYP) = -2665.31270796]
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