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The thermolyses of adamantoyl-, pivaloyl-, and mesitoyltris(trimethylsilyl)silane (1a, 1b,
and 1c¢) with mesitylacetylene were investigated. The cothermolysis of 1a and mesitylacety-
lene in a sealed glass tube at 160 °C for 24 h afforded the 1:3- and 1:4-adduct, (1E,42)-5-
adamantyl-2 4-dimesityl-1-[(mesitylethynyl)bis(trimethylsilyl)silyl]-5-(trimethylsiloxy)penta-
1,4-diene (3a) and (1FE,4Z,6Z)-7-adamantyl-2,4,6-trimesityl-1-[(mesitylethynyl)bis(trimethylsilyl)-
silyl]-7-(trimethylsiloxy)hepta-1,4,6-triene (4a), in 33% and 48% yields. Similarly, the
thermolysis of 1b and 1c¢ with mesitylacetylene also gave 1:3- and 1:4-adducts (8b and 3c¢)
in 33% and 32% yields and (4b and 4c¢) in 46% and 19% yields, respectively. The thermolysis
of 1a with a 1:1 mixture of mesitylacetylene and tert-butylacetylene at 160 °C for 24 h afforded
3a and 4a in 30% and 44% yields, respectively. No products arising from the reaction of 1a
with tert-butylacetylene were detected. The reaction of 1a with mesitylacetylene in the
presence of a large excess of dimethylphenylsilane at 160 °C for 24 h gave 3a and 4a in 19%
and 27% yields, respectively. In the presence of tris(trimethylsilyl)silane, however, the
thermolysis of 1a with mesitylacetylene produced (Z)-2-mesityl-1-[tris(trimethylsilyl)silyl]-
ethene in high yield, and the starting compound 1a was recovered. The results of radical
addition of tris(trimethylsilyl)silane to mesitylacetylene and tert-butylacetylene have also
been reported. Irradiation of 1a in the presence of 1 equiv of mesitylacetylene in hexane
with a high-pressure mercury lamp gave a 1:2-adduct, 2-[(E)-(2-adamantyl-1-mesityl-2-
trimethylsiloxy)ethenyl]-3-mesityl-1,1-bis(trimethylsilyl)-1-silacyclobut-3-ene (Ca), 3a, and
4a in 6%, 4%, and 2% yields, respectively, in addition to 67% of the unchanged starting
compound la. The results of X-ray crystallographic analysis for 3a and 4a are described.

Introduction

In the recent past we have investigated the cycload-
dition reactions of silenes generated thermally from
acylpolysilanes with alkynes, such as tert-butylacety-
lene,! silyl-substituted acetylenes,? bis(silyl)acetylenes,?
and bis(silyl)butadiynes,* where formal [2+2] cyclo-
additions were prominent. The thermal behavior of the
1-silacyclobut-3-ene derivatives thus formed depends
highly on the substituents on the sp?-hybridized carbon
atoms in the silacyclobutenyl ring. For example, when
2,3-di(tert-butyl)-2-trimethylsiloxy-1,1-bis(trimethyl-
silyl)-1-silacyclobut-3-ene formed by the cothermolysis
of pivaloyltris(trimethylsilyl)silane with tert-butylacety-
lene was heated in a sealed glass tube at 250 °C, an
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isomer of the starting compound, trans-2,4-di(tert-butyl)-
1-trimethylsiloxy-1,2-bis(trimethylsilyl)-1-silacyclobut-
3-ene, was obtained in almost quantitative yield.! The
thermolysis of 2-tert-butyl-2-trimethylsiloxy-1,1,3-tris-
(trimethylsilyl)-1-silacyclobut-3-ene produced by the
reaction of pivaloyltris(trimethylsilyl)silane with tri-
methylsilylacetylene at 160 °C, however, afforded a ring-
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opened product, a propadiene derivative, in quantitative
yield.2 On the other hand, when 2-tert-butyl-3-(tri-
methylsilylethynyl)-2-trimethylsiloxy-1,1,4-tris(trimeth-
ylsilyl)-1-silacyclobut-3-ene, obtained by the reaction of
the pivaloyltris(trimethylsilyl)silane with bis(trimeth-
ylsilyl)butadiyne, was heated at 160°C, a dihydrosilole
derivative was produced in high yield.*

It is of considerable interest to us to investigate the
thermal properties of the 1-silacyclobut-3-enes bearing
an aryl group on the sp2-hybridized carbon atom in the
1-silacyclobut-3-ene ring. Therefore, we have examined
the reactions of adamantoyl-, pivaloyl-, and mesitoyltris-
(trimethylsilyl)silane with mesitylacetylene in the hope
of obtaining 3-mesityl-1-silacyclobut-3-enes. We have
also investigated the photolysis of adamantoyltris-
(trimethylsilyl)silane with mesitylacetylene to prepare
the [2+2] cycloadduct. In marked contrast to the ther-
molysis of the acylpolysilanes in the presence of various
types of acetylenes, in which the 1:1-adducts were
produced predominantly, the thermolysis of the acyl-
polysilanes with mesitylacetylene afforded no 1:1-ad-
ducts, but 1:3- and 1:4-adducts were always produced.

Results and Discussion

When a mixture of adamantoyltris(trimethylsilyl)-
silane (1a) and a 4-fold excess of mesitylacetylene in
benzene was heated in a sealed glass tube at 160 °C for
24 h, two products, consisting of 1a and mesitylacety-
lene in the molar ratio of 1:3 and 1:4, (1E,4Z)-5-
adamantyl-2,4-dimesityl-1-[(mesitylethynyl)bis(trime-
thylsilyDsilyl]-5-(trimethylsiloxy)penta-1,4-diene (3a) and
(1E,4Z,6Z)-7-adamantyl-2,4,6-trimesityl-1-[(mesitylethy-
nyl)bis(trimethylsilyl)silyl]-7-(trimethylsiloxy)hepta-1,4,6-
triene (4a), were obtained in 33% and 48% yields,
respectively (Scheme 1). Neither a 1:1-adduct nor 1:2-
adduct was detected in the reaction mixture by spec-
trometric analysis. The thermolysis of pivaloyltris-
(trimethylsilyl)silane (1b) with mesitylacetylene under
the same conditions again gave a 1:3-adduct (3b) and
1:4-adduct (4b) in 33% and 46% yields. Likewise, the
cothermolysis of mesitoyltris(trimethylsilyl)silane (1¢)
with mesitylacetylene afforded the 1:3-adduct (3¢) and
1:4-adduct (4¢) in 32% and 19% yields, respectively. In
both cases, again, no 1:1- and 1:2-adducts were detected
by careful spectrometric analyses of the reaction mix-
tures.

The structures of the products 3a—c and 4a—c were
identified by mass and H, 13C, and 2°Si NMR spectro-
metric analysis, as well as by elemental analysis. The

configurations of 3a—c and 4a—c were verified by NOE-
FID difference experiments at 300 MHz. The structures
of 3a and 4a were also confirmed by X-ray crystal-
lographic analysis. The ORTEP drawings for 3a and 4a
are depicted in Figures 1 and 2.

The formation of the 1:3-adducts, 3a—c¢ and 4a—c,
may be explained by a series of reactions involving the

Figure 1. ORTEP drawing of compound 3a. Hydrogen
atoms are omitted for clarity. The thermal ellipsoids are
drawn at the 50% probability level.
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Figure 2. ORTEP drawing of compound 4a. Adamantyl
and mesityl groups are represented by the respective
quarter carbons. Methyl groups for trimethylsilyl groups
and hydrogen atoms are omitted for clarity. The thermal
ellipsoids are drawn at the 50% probability level.
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radical intermediates,® as shown in Scheme 2. In the
initial step, formal [2+2] cycloaddition of silenes (2a—
¢), generated thermally from 1la—c¢, with mesitylacety-
lene takes place to give the 1:1-adducts, silacyclobutenes
(Aa—c). The silacyclobutenes Aa—c thus formed un-
dergo a ring-opening reaction to produce 1-silabuta-1,3-
dienes (Ba—c), and then the resulting 1-silabuta-1,3-
dienes Ba—c react with mesitylacetylene, yielding the
2-ethenyl-3-mesityl-1-silacyclobut-3-ene derivatives (Ca—
c). In fact, it has been found that the silenes generated
thermally from acylpolysilanes undergo formal [2+2]
cycloaddition with monosubstituted acetylenes to afford
the 1-silacyclobut-3-enes, analogous to Aa—c.! The
thermal ring-opening reaction of the 1-silacyclobut-3-
ene derivatives, leading to the 1-silabuta-1,3-dienes, has
also been demonstrated in the thermolysis of various
silacyclobutenes.* One might consider that two conro-
tatory modes of ring-opening of Aa—c lead to two
different stereoisomers of the 1-silabuta-1,3-dienes.
However, isomers Ba—c are sterically more favorable
than the others, as reported previously.* The resulting
silacyclobutenes Ca—c undergo ring opening to give the
1-silahexa-1,3,5-trienes (Da—ec¢) in a manner similar to
those of Aa—c. The stepwise addition of a silicon—
carbon double bond in Da—c to a triple bond of mesi-
tylacetylene proceeds with regio- and stereospecificity
to give the diradical intermediates (Ea—c). The in-
tramolecular disproportionation of the diradical species

(5) According to the referee’s comment, we have investigated some
radical reactions to confirm the mechanism for the formation of 3a—c
and 4a—c and found that the radical mechanism suggested by the
referee is more reasonable than the mechanism involving o-bond
metathesis proposed for the formation of these compounds.

Naka et al.

Ea—c, involving a hydrogen shift, would afford the
products 3a—c.

Likewise, the formation of the 1:4-adducts may be
understood in terms of formal [2+2] cycloaddition of the
1-silahexa-1,3,5-triene derivatives Da—c with mesityl-
acetylene, leading to the 2-butadienyl-1-silacyclobut-3-
ene derivatives (Fa—c). The ring-opening reaction of
Fa—c, and radical addition of the silene moiety in Fa—c
to mesitylacetylene, produces the radical intermediates,
analogous to Ea—c. Finally, the intramolecular hydro-
gen shift in the biradical species would afford the
products 4a—c.

The absence of 1:1- and 1:2-adducts may be ascribed
to the lability of the [2+2] cycloadducts, Aa—c and Ca—
c. Presumably, these compounds readily undergo ring
opening under the conditions used, to give the 1-silabut-
1,3-dienes and 1-silahexa-1,3,5-trienes, which react with
mesitylacetylene, although the silacyclobutenes formed
by the reaction of 1a,b with other acetylenes, such as
tert-butylacetylene and silyl-substituted acetylene, are
rather thermally stable.l™*

To get more information about the mechanism for the
present reactions, we investigated the reactions of 1a
with mesitylacetylene under various conditions. First,
we examined the stoichiometric reaction of la with
mesitylacetylene to confirm whether the 1:1- and 1:2-
adduct can be produced. Thus, when a mixture of 1la
and 1 equiv of mesitylacetylene in benzene in a sealed
tube was heated at 160 °C for 24 h, the products 3a and
4a were obtained in 16% and 12% yields, respectively.
However, no 1:1- and 1:2-adducts were detected in the
reaction mixture by spectrometric analysis.

Interestingly, the reaction of 1a with a 1:1 mixture
of mesitylacetylene and tert-butylacetylene at 160 °C for
24 h produced 3a and 4a in 30% and 44% yields,
respectively. No trace amount of the products originated
from the reaction of 1la with tert-butylacetylene was
detected in the reaction mixture, indicating that the
reaction of la with mesitylacetylene proceeds with
greater facility than that with tert-butylacetylene.

To trap the radical intermediates, which might be
produced in the reaction of 1a with mesitylacetylene,
we carried out the reaction in the presence of hydrosi-
lane as a radical-trapping agent. The thermolysis of 1a
with mesitylacetylene in the presence of a large excess
of dimethylphenylsilane in benzene at 160 °C for 24 h
again afforded 3a and 4a in 19% and 27% yields,
respectively. To our surprise, in the presence of ca. 6-fold
excess of tris(trimethylsilyl)silane, (Z)-2-mesityl-1-[tris-
(trimethylsilyl)silyl]ethene, arising from addition of tris-
(trimethylsilyl)silane to mesitylacetylene, was obtained
in 80% yield (Scheme 3). No products 3a and 4a, arising
from the reaction of 1la with mesitylacetylene, were
detected in the reaction mixture. In this reaction, 80%
of the starting compound la was recovered. Careful
analysis of the recovered starting compound 1a by GC-
mass spectrometry indicated the presence of a trace
amount of compound, which shows a parent ion at m/z
412, corresponding to the calculated molecular weight
of [1a + 2H]. These results clearly indicate that the
silene moiety in Ba—c or Da—c adds to a triple bond of
mesitylacetylene in a homolytic fashion. In the presence
of tris(trimethylsilyl)silane, which has good hydrogen-
donating ability, the diradical species generated from
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the silene moiety abstracts hydrogen from the hydrosi-
lane to give the dihydro product and tris(trimethylsilyl)-
silyl radical. The tris(trimethylsilyl)silyl radical thus
formed adds to mesitylacetylene to give the Z-adduct.
In fact, the reaction of tris(trimethylsilyl)silane with
mesitylacetylene in the presence of a trace amount of
la at 160 °C for 24 h afforded (Z)-2-mesityl-1-[tris-
(trimethylsilyl)silyl]ethene in 89% yield, indicating that
the silene 2a generated thermally from la acts as a
radical initiator.

Next, we studied the regio- and stereochemistry in
the reaction of the silyl radical with mesitylacetylene.
The thermolysis of tris(trimethylsilyl)silane with
mesitylacetylene in the presence of a catalytic amount
of di(tert-butyl)peroxide at 160 °C for 24 h proceeded
regio- and stereospecifically to give one isomer, (Z)-2-
mesityl-1-[tris(trimethylsilyl)silyl]ethene in 90% yield.
No E-isomer was detected in the reaction mixture by
spectrometric analysis. The reaction of tris(trimethylsilyl)-
silane with tert-butylacetylene in the presence of a
peroxide catalyst under the same conditions, however,
afforded exclusively the E-isomer, (E)-2-tert-butyl-1-
[tris(trimethylsilyl)silyllethene, in 90% yield.6b In this
reaction, no Z-isomer was detected at all in the reaction
mixture.

When a mixture consisting of tris(trimethylsilyl)-
silane, mesitylacetylene, and tert-butylacetylene in the
molar ratio of 1:1:1 in the presence of a di(ter¢-butyl)-
peroxide catalyst was heated at 160 °C for 24 h, (£)-2-
mesityl-1-[tris(trimethylsilyl)silyl]ethene was obtained
in 86% yield. No (E)-2-(tert-butyl)-1-[tris(trimethylsilyl)-
silyllethene was detected in the mixture, indicating that
addition of the silyl radical to mesitylacetylene occurs
more easily than that to tert-butylacetylene. These
results are wholly consistent with those obtained from
the thermolysis of 1a with a 1:1 mixture of mesityl-
acetylene and tert-butylacetylene.

The Z-configuration of the product arising from radi-
cal addition of tris(trimethylsilyl)silane to mesitylacety-
lene was confirmed by spectrometric analysis. The
coupling constant of hydrogen on the sp2-hybridized
carbon atom in the product is J = 15 Hz, indicating that
this product must have the Z-configuration. Further-
more, the Z-configuration of the product was also
verified by NOE-FID different experiments at 300 MHz.
Irradiation of a signal at 0.07 ppm, due to the trimeth-

(6) (a) Kopping, B.; Chatgilialoglu, C.; Zahnder, M.; Giese, B. J. Org.
Chem. 1992, 57, 3994. (b) Miura, K.; Oshima, K.; Utimoto, K. Bull.
Chem. Soc. Jpn. 1993, 66, 2356.

Organometallics, Vol. 24, No. 22, 2005 5359

Scheme 4
OSiMe:
hv G e A 8 MesC = CH
1a e (Me38|)28|—C\ Aa
2a Ad
—» Ba MesC = Ca + 3a + 4a

ylsilyl protons on the silicon atom, reveals a strong
enhancement of the signal at 6.04 ppm attributed to
hydrogen on the ethylene carbon atom and the signal
at 2.19 ppm, attributable to methyl protons of the
mesityl group, as well as the signal of the mesityl ring
protons. Again, these results clearly indicate that the
product must have the Z-configuration.

In an effort to prepare a 1:1-adduct, we carried out
the photochemical reaction of 1a with mesitylacetylene.
Thus, irradiation of 1a in the presence of 1 equiv of
mesitylacetylene with a high-pressure mercury lamp in
a hexane solution gave a 1:2-adduct (Ca), 3a, and 4a
in 6%, 4%, and 2% yields, respectively, in addition to
67% of the unchanged starting compound 1a (Scheme
4). The product Ca was identified as 2-[(E)-(2-adaman-
tyl-1-mesityl-2-trimethylsiloxy)ethenyl]-3-mesityl-1,1-
bis(trimethylsilyl)-1-silacyclobut-3-ene by spectrometric
analysis. Compound Ca thus obtained was found to be
rather stable and did not react with mesitylacetylene
at room temperature. However, Ca reacted readily with
mesitylacetylene at high temperature to give the ring-
opened adducts. In fact, when a mixture of Ca and
mesitylacetylene was heated in a sealed tube at 160 °C
for 24 h, the adducts 3a and 4a were obtained in 16%
and 48% yields, respectively.

Since the thermolysis of 1a with mesitylacetylene
gave no 1-silacyclobut-3-ene even in various reaction
conditions, we have investigated the thermolysis of
2-adamantyl-3-tert-butyl-2-trimethylsiloxy-1,1-bis(tri-
methylsilyl)-1-silacyclobut-3-ene (5), which can be readily
obtained by the reaction of 1a with ter¢-butylacetylene,
with mesitylacetylene. Thus, treatment of 5 with the
acetylene in a sealed tube at 160 °C for 24 h gave (Z2)-
2-[adamantyl(trimethylsiloxy)methyl]-2-tert-butyl-1-
[(mesitylethynyl)bis(trimethylsilyl)silyl]lethene (6) and
(1E ,47,6Z)-7-adamantyl-6-tert-butyl-2,4-dimesityl-7-tri-
methylsiloxy-1-[(mesitylethynyl)bis(trimethylsilyl)silyl]-
hepta-1,4,6-triene (7) in 15% and 30% yields, respec-
tively, as in Scheme 5. Similar thermolysis of 5 with
tert-butylacetylene, however, afforded no adducts, but
the starting silacyclobutene 5 was recovered unchanged.
This result shows that the 1-silabuta-1,3-diene gener-
ated thermally from 5 readily reacts with mesitylacety-
lene, but not tert-butylacetylene.

The formation of 6 may be explained in terms of
radical addition of 1-silabuta-1,3-diene (Bd) generated
from 5 to mesitylacetylene, followed by a 1,5-hydrogen
shift in the resulting biradical intermediate, as shown
in Scheme 6. On the other hand, a possible explanation
for the production of 7 involves the ring-opening reaction
of 5, leading to the silabutadiene intermediate Bd, in
the initial step. Formal [2+2] cycloaddition of Bd thus
formed to mesitylacetylene produces the silacyclobutene
derivative (Cd), which undergoes further ring opening
to give the intermediate (Dd). Again, [2+2] cycloaddi-
tion of the intermediate Dd to mesitylacetylene pro-
duces the cycloadduct (E). Finally, a stepwise addition
of 1-silaocta-1,3,5,7-tetraene generated from E to mesi-
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tylacetylene, followed by a 1,5-hydrogen shift in the
resulting biradical species, affords the product 7.

In conclusion, the cothermolysis of 1a—c¢ with mesit-
ylacetylene at 160 °C gave 1:3- and 1:4-adducts, arising
from radical addition of the 1-silahexa-1,3,5-triene and
1-silaocta-1,3,5,7-tetraene derivatives generated from
ring opening of the respective silacyclobutenes to mesi-
tylacetylene, followed by the intramolecular 1,5-hydro-
gen shift. No 1:1- and 1:2-adducts were detected in the
reaction mixtures. The thermolysis of 1-silacyclobut-3-
ene 5 with mesitylacetylene afforded compounds 6 and
7, derived from the reaction of the 1-silabuta-1,3-diene
Bd and 1-silaocta-1,3,5,7-tetraene derivative, with mes-
itylacetylene, as the main products. The thermolysis of
la with mesitylacetylene in the presence of tris(trim-
ethylsilyl)silane at 160 °C gave the product arising from
addition of tris(trimethylsilyl)silane to mesitylacetylene,
as the sole product. The photolysis of 1a with mesity-
lacetylene yielded 1:2-adduct Ca, in addition to the 1:3-
and 1:4-adducts, 3a and 4a. The reaction of Ca with
mesitylacetylene at 160 °C readily afforded 3a and 4a,
respectively. The radical reaction of tris(trimethylsilyl)-
silane with mesitylacetylene proceeded regio- and
stereospecifically to give (Z)-2-mesityl-1-[tris(trimeth-
ylsilyl)silyllethene as the sole product, while the reac-

tion with tert-butylacetylene produced exclusively (E)-
2-tert-butyl-1-[tris(trimethylsilyD)silyl]ethene.

Experimental Section

General Procedures. Thermal reactions were carried out
in a degassed sealed tube (1.0 cm ¢ x 15 cm). Yields of the
products were calculated on the basis of the isolated products.
NMR spectra were recorded on a JNM-LA300 spectrometer
and JNM-LA500 spectrometer. Infrared spectra were recorded
on a JEOL Model JIR-DIAMOND 20 infrared spectrophotom-
eter. Mass spectra were measured on a JEOL Model JMS-700
instrument. Melting points were measured with a Yanaco-MP-
S3 apparatus. Column chromatography was performed by
using Wakogel C-300 (WAKO).

Materials. Acylpolysilanes 1a—c¢ were prepared according
to the method reported by Brook et al.” ® Benzene and hexane
used as a solvent were dried over sodium metal and distilled
just before use.

Thermolysis of 1a with Mesitylacetylene. A mixture of
0.2097 g (0.51 mmol) of 1a and 0.3080 g (2.14 mmol) of
mesitylacetylene in 0.5 mL of dry benzene in a sealed glass

(7) Brook, A. G.; Harris, J. W.; Lennon, J.; Elsheikh, M. J. Am.
Chem. Soc. 1979, 101, 83.

(8) Brook. A. G.; Nyburg, S. C.; Abdesaken, F.; Gutekunst, B.;
Gutekunst, G.; Krishna, R.; Kallury, M. R.; Poon, Y. C.; Chang, Y.-M.;
Wong-Ng, W. J. Am. Chem. Soc. 1982, 104, 5667

(9) Brook, A. G.; Wessely, H.-J. Organometallics 1985, 4, 1487.
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tube was heated at 160 °C for 24 h. The solvent was evaporated
in vacuo, and the residue was treated with a silica gel column
using hexane as eluent to give 0.1410 g (33% yield) of 3a and
0.2441 g (48% yield) of 4a. Data for 3a: Anal. Calcd for Cs3H7s-
OSis: C, 75.47; H, 9.32. Found: C, 75.39; H, 9.29. Mp 221.5—
222.0 °C; MS m/z 842 (M™); IR 2950, 2904, 2850, 2132, 1610,
1450, 1247, 1114, 889, 835 cm™'; 'H NMR 6(CDCl3) —0.42 (s,
9H, MesSi), 0.20 (s, 18H, Me3Si), 1.49—1.60 (m, 6H, Ad), 1.70
(s, 6H, Mes-Me), 1.83 (s, 6H, Mes-Me), 1.86 (br s, 3H, Ad),
2.01-2.03 (m, 6H, Ad), 2.19 (s, 3H, Mes-Me), 2.22 (s, 3H, Mes-
Me), 2.30 (s, 3H, Mes-Me), 2.51 (s, 6H, Mes-Me), 4.33 (s, 2H,
CHy), 4.83 (s, 1H, HC=C), 6.48 (s, 2H, Mes-H), 6.55 (s, 2H,
Mes-H), 6.88 (s, 2H, Mes-H); 3C NMR 6 (CDCl3) —0.77 (Mes-
Si), 0.77 (MesSi0), 20.13, 20.60, 20.77 (2C), 21.33, 21.39 (Mes-
Me), 28.82, 36.76, 37.60, 40.85, 40.89 (Ad, CHy), 96.89, 108.24
(ethynyl carbons), 114.67, 120.18, 120.95, 127.52, 127.86,
134.62, 135.11 (2C), 135.32, 137.35, 137.63, 139.24, 140.56,
142.58, 154.71, 159.52 (mesityl ring and olefinic carbons); 2°-
Si NMR 6 (CDCl3) —73.9, —13.4, 10.2. Data for 4a: Anal. Calced
for CesHgoOSiy: C, 77.82; H, 9.18. Found: C, 77.71; H, 9.15.
Mp 198.0—198.5 °C; MS m/z 986 (M"); IR 2950, 2904, 2850,
2134, 1610, 1569, 1249, 1124, 910, 840 cm™!; 'H NMR 6
(CDCl3) —0.45 (s, 9H, MesSi), 0.18 (s, 18H, Me3Si), 1.47 (s, 6H,
Mes-Me), 1.51 (s, 6H, Mes-Me), 1.63—1.70 (m, 6H, Ad), 1.85—
1.87 (br s, 6H, Ad), 1.97 (br s, 3H, Ad), 2.00 (s, 3H, Mes-Me),
2.04 (s, 3H, Mes-Me), 2.15 (s, 6H, Mes-Me), 2.24 (s, 6H, Mes-
Me), 2.27 (s, 3H, Mes-Me), 2.29 (s, 3H, Mes-Me), 3.91 (s, 2H,
CHy), 5.08 (s, 1H, HC=C), 6.12 (s, 2H, Mes-H), 6.20 (s, 2H,
Mes-H), 6.50 (s, 1H, HC=C), 6.80 (s, 2H, Mes-H), 6.81 (s, 2H,
Mes-H); 3C NMR o(CDCl;) —0.81 (MesSi), 0.79 (MesSiO),
20.26, 20.36, 20.64, 20.71, 20.87, 21.00, 21.18, 21.32 (Mes-Me),
28.74, 36.93, 40.60, 41.11 (Ad), 44.84 (CH,), 96.41, 108.38
(ethynyl carbons), 116.09, 120.84, 123.41, 127.27 (3C), 128.27,
128.60, 133.71, 134.50, 134.72, 135.34, 136.12, 136.73, 137.00,
137.08, 137.31, 137.62, 140.64, 142.77, 154.12, 157.06 (mesityl
ring and olefinic carbons); 2°Si NMR ¢ (CDCl;) —73.2, —14.1,
11.2.

Thermolysis of 1b with Mesitylacetylene. A mixture of
0.2020 g (0.61 mmol) of 1b and 0.4042 g (2.81 mmol) of
mesitylacetylene in 0.5 mL of dry benzene in a sealed glass
tube was heated at 160 °C for 24 h. The solvent was evaporated
under reduced pressure, and the residue was chromatographed
using hexane as eluent to give 0.1563 g (33% yield) of 3b and
0.2578 g (46% yield) of 4b. Data for 3b: Anal. Calcd for Cs7H7o-
0OSis: C, 73.75; H, 9.48. Found: C, 73.68; H, 9.41. Mp 160.0—
161.0 °C; MS m/z 764 (M™); IR 2960, 2130, 1608, 1473, 1247,
1147, 1029, 956, 887, 835 cm~%; 'H NMR 6 (CDCl3) —0.45 (s,
9H, Me;Si), 0.20 (s, 18H, MesSi), 1.25 (s, 9H, ¢-Bu), 1.71 (s,
6H, Mes-Me), 1.82 (6H, Mes-Me), 2.17 (s, 3H, Mes-Me), 2.21
(s, 3H, Mes-Me), 2.29 (s, 3H, Mes-Me), 2.48 (s, 6H, Mes-Me),
4.24 (s, 2H, CHy), 4.85 (s, 1H, HC=C), 6.45 (s, 2H, Mes-H),
6.53 (s, 2H, Mes-H), 6.88 (s, 2H, Mes-H); 13C NMR o (CDCl;)
—0.72 (Me3Si), 0.62 (MesSiO), 20.27, 20.56, 20.76, 20.78, 21.33,
21.35 (Mes-Me), 30.78 (MesC), 37.85 (CMes), 37.98 (CHo),
97.08, 108.33 (ethynyl carbons), 114.38, 120.59, 120.97, 127.51,
127.75, 127.88, 134.59, 135.02, 135.14, 137.24, 137.58, 138.63,
140.49, 142.40, 154.56, 158.85 (mesityl ring and olefinic
carbons); 22Si NMR ¢ (CDCl3) —73.4, —13.5, 10.6. Data for 4b;
Anal. Caled for C5sHg4OSi4: C, 76.58; H, 9.31. Found: C, 76.57;
H, 9.26. Mp. 142.5-143.0 °C; MS m/z 908 (M), IR 2952, 2130,
1610, 1475, 1247, 1157, 904, 836 cm™!; 'H NMR ¢ (CDCl;)
—0.44 (s, 9H, MesSi), 0.19 (s, 18H, MesSi), 1.17 (s, 9H, ¢-Bu),
1.47 (s, 6H, Mes-Me), 1.51 (s, 6H, Mes-Me), 2.01 (s, 3H, Mes-
Me), 2.02 (s, 3H, Mes-Me), 2.26 (s, 6H, Mes-Me), 2.27 (s, 6H,
Mes-Me), 2.28 (s, 3H, Mes-Me), 2.29 (s, 3H, Mes-Me), 3.83 (s,
2H, CHy), 5.19 (s, 1H, HC=C), 6.14 (s, 2H, Mes-H), 6.19 (s,
2H, Mes-H), 6.49 (s, 1H, HC=C), 6.82 (s, 2H, Mes-H), 6.83 (s,
2H, Mes-H); 3C NMR 6 (CDCls) —0.77 (Me3Si), 0.66 (MesSiO),
20.01, 20.26, 20.64, 20.70, 20.80, 21.05, 21.32, 21.36 (Mes-Me),
30.42 (Me3C), 38.16 (CMes), 44.66 (CHy), 96.27, 108.57 (ethynyl
carbons), 115.87, 120.86, 124.34, 127.19, 127.25, 127.30,

Organometallics, Vol. 24, No. 22, 2005 5361

127.75,128.79, 133.70, 134.37, 134.67, 135.39, 135.78, 136.63,
136.75, 137.17, 137.40, 137.68, 140.72, 142.66, 154.59, 156.57
(mesityl ring and olefinic carbons); 22Si NMR 6 (CDCl;) —73.3,
—13.7, 11.1.

Thermolysis of 1¢ with Mesitylacetylene. A mixture of
0.1918 g (0.49 mmol) of 1c and 0.2442 g (1.70 mmol) of
mesitylacetylene in 0.5 mL of dry benzene in a sealed glass
tube was heated at 160 °C for 24 h. The solvent was removed
under reduced pressure, and the residue was chromatographed
using hexane as eluent to give 0.1296 g (32% yield) of 3¢ and
0.0890 g (19% yield) of 4¢. Data for 3¢: Anal. Caled for CsoH7s-
OSis: C, 75.48; H, 9.01. Found: C, 75.43; H, 9.02. Mp 178.2—
179.0 °C; MS m/z 826 (M™); IR 2954, 2132, 1618, 1475, 1243,
1126, 879, 848 cm™!; 'TH NMR 6 (CDCls) —0.52 (s, 9H, Me3Si),
0.12 (s, 18H, MesSi), 1.47 (s, 6H, Mes-Me), 1.87 (s, 6H, Mes-
Me), 2.12 (6H, Mes-Me), 2.22 (s, 3H, Mes-Me), 2.23 (s, 3H, Mes-
Me), 2.28 (s, 3H, Mes-Me), 2.34 (s, 3H, Mes-Me), 2.44 (s, 6H,
Mes-Me), 3.95 (s, 2H, CHy), 4.77 (s, 1H, HC=C), 6.61 (s, 2H,
Mes-H), 6.65 (s, 2H, Mes-H), 6.68 (s, 2H, Mes-H), 6.94 (s, 2H,
Mes-H); 3C NMR ¢ (CDCl3) —0.82 (MesSi), 0.10 (Me3SiO),
19.99, 20.62, 20.84, 20.87, 21.10, 21.23, 21.29, 21.39 (Mes-Me),
37.28 (CHy), 97.17, 108.10 (ethynyl carbons), 118.96, 120.71,
121.18, 127.56, 127.68, 128.03, 128.06, 134.35, 134.76, 134.80,
135.25, 135.48, 136.89, 137.20, 137.62, 138.18, 140.79, 142.73,
144.89, 157.98 (mesityl ring and olefinic carbons); 2°Si NMR
0 (CDCly) —73.8, —13.7, 13.3. Data for 4c: Anal. Caled for
CesHgOSis: C, 77.87; H, 8.92. Found: C, 77.73; H, 8.94. Mp
160.5—161.0 °C; MS m/z 970 (M*); IR 2951, 2916, 2132, 1611,
1477, 1246, 1174, 1133, 1041, 872 cm™!; '"H NMR 6 (CDCls)
—0.44 (s, 9H, Me3sSi), 0.13 (s, 18H, MesSi), 1.67 (s, 6H, Mes-
Me), 1.78 (s, 6H, Mes-Me), 1.91 (s, 6H, Mes-Me), 1.94 (s, 3H,
Mes-Me), 2.04 (s, 3H, Mes-Me), 2.23 (s, 6H, Mes-Me), 2.25 (s,
6H, Mes-Me), 2.27 (s, 3H, Mes-Me), 2.28 (s, 3H, Mes-Me), 2.36
(s, 3H, Mes-Me), 3.68 (s, 2H, CH,), 5.07 (s, 1H, HC=C), 5.75
(s, 1H, HC=C), 6.08 (s, 2H, Mes-H), 6.23 (s, 2H, Mes-H), 6.65
(s, 2H, Mes-H), 6.81 (s, 2H, Mes-H), 6.84 (s, 2H, Mes-H); 13C
NMR 6 (CDCls) —0.84 (MesSi), 0.46 (Me3SiO), 20.66, 20.70,
20.73, 20.89, 20.93, 20.95, 21.07, 21.17, 21.31, 21.34 (Mes-Me),
44.93 (CHy), 96.41, 107.68 (ethynyl carbons), 120.88, 123.17,
126.22, 126.56, 126.75, 127.25, 128.38, 128.52, 133.50, 133.75,
134.19, 134.37 (2C), 134.46 (2C), 134.88, 134.97, 135.30,
135.71,137.13, 137.24, 139.10, 140.56, 142.35, 147.58, 157.13
(mesityl ring and olefinic carbons); 2°Si NMR 6 (CDCl3) —73.2,
—13.8, 13.1.

Thermolysis of 1a with 1 equiv of Mesitylacetylene.
A mixture of 0.2143 g (0.52 mmol) of 1a and 0.0752 g (0.52
mmol) of mesitylacetylene in 0.5 mL of dry benzene in a sealed
glass tube was heated at 160 °C for 24 h. The low-boiling
substances were evaporated in vacuo, and the residue was
treated with a silica gel column eluting with hexane to give
0.0704 g (16% yield) of 3a and 0.0618 g (12% yield) of 4a.

Thermolysis of 1a with a 1:1 Mixture of Mesitylacety-
lene and tert-Butylacetylene. A mixture of 0.0559 g (0.14
mmol) of 1a, 0.0785 g (0.54 mmol) of mesitylacetylene, and
0.0479 g (0.58 mmol) of tert-butylacetylene in 0.5 mL of dry
benzene in a sealed glass tube was heated at 160 °C for 24 h.
The solvent was evaporated in vacuo, and the residue was
treated with a silica gel column eluting with hexane to give
0.0344 g (30% yield) of 3a and 0.0591 g (44% yield) of 4a.

Thermolysis of 1a with Mesitylacetylene in the Pres-
ence of Dimethylphenylsilane. A mixture of 0.0583 g (0.14
mmol) of 1a, 0.0400 g (0.28 mmol) of mesitylacetylene, and
0.1558 g (1.14 mmol) of dimethylphenylsilane in 0.5 mL of dry
benzene in a sealed glass tube was heated at 160 °C for 24 h.
The solvent was evaporated in vacuo, and the residue was
treated with a silica gel column eluting with hexane to give
0.0232 g (19% yield) of 3a and 0.0378 g (27% yield) of 4a. No
products originated from 1:1- and 1:2-adducts were detected
in the reaction mixture.

Thermolysis of 1a with Mesitylacetylene in the Pres-
ence of Tris(trimethylsilyl)silane. A mixture of 0.1171 g
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(0.29 mmol) of 1a, 0.0700 g (0.49 mmol) of mesitylacetylene,
and 0.4040 g (1.62 mmol) of tris(trimethylsilyl)silane in 0.5
mL of dry benzene in a sealed glass tube was heated at 160
°C for 24 h. The solvent was evaporated in vacuo, and the
residue was treated with a silica gel column using hexane as
eluent to give 0.1525 g (80% yield) of (Z)-2-mesityl-1-[tris-
(trimethylsilyl)silyllethene. No products originated from ad-
dition of 1a to mesitylacetylene were detected, but a trace of
compound that showed a parent ion at m/z 412, corresponding
to the calculated molecular weight of [1a + 2], was detected
by mass spectrometric analysis of the reaction mixture. Data
for (Z2)-2-mesityl-1-[tris(trimethylsilyl)silyllethene: Anal. Caled
for CooH4Sis: C, 61.14; H, 10.26. Found: C, 61.04; H, 10.20.
MS m/z 392 (M*); '"H NMR 6 (CDC]ls) 0.07 (s, 27H, MesSi), 2.19
(s, 6H, Mes-Me), 2.27 (s, 3H, Mes-Me), 6.04 (d, 1H, HC=C, J
= 15 Hz), 6.84 (s, 2H, Mes-H), 7.15 (d, 1H, HC=C, J = 15
Hz); 3C NMR 6 (CDCls) 1.20 (Me3Si), 20.82, 20.94 (Mes-Me),
128.05, 128.55, 135.35, 136.10, 137.68, 144.29 (mesityl and
olefinic carbons); 22Si NMR ¢ (CDCl;) —89.3, —12.5.

Thermolysis of Tris(trimethylsilyl)silane with Mesit-
ylacetylene in the Presence of 1a. A mixture of 0.1042 g
(0.42 mmol) of tris(trimethylsilyl)silane, 0.0725 g (0.50 mmol)
of mesitylacetylene, and 0.0140 g (0.034 mmol) of 1a in 0.5
mL of dry benzene was heated in a sealed glass tube at 160
°C for 24 h. The low-boiling substances were evaporated in
vacuo, and the residue was treated with a silica gel column
eluting with hexane to give 0.1465 g (89% yield) of (Z)-2-
mesityl-1-[tris(trimethylsilyl)silyl]ethene.

Thermolysis of Tris(trimethylsilyl)silane with Mesit-
ylacetylene in the Presence of Di(¢tert-butyl)peroxide.
A mixture of 0.0616 g (0.25 mmol) of tris(trimethylsilyl)silane,
0.0413 g (0.29 mmol) of mesitylacetylene, and 0.0018 g (0.012
mmol) of di(tert-butyl)peroxide in a sealed glass tube was
heated at 160 °C for 24 h. The low-boiling substances were
evaporated from the mixture in vacuo, and the residue was
treated with a silica gel column eluting with hexane to give
0.0876 g (90% yield) of (Z)-2-mesityl-1-[tris(trimethylsilyD)silyl]-
ethene.

Thermolysis of Tris(trimethylsilyl)silane with tert-
Butylacetylene in the Presence of Di(tert-butyl)perox-
ide. A mixture of 0.1294 g (0.52 mmol) of tris(trimethylsilyl)-
silane, 0.0430 g (0.52 mmol) of tert-butylacetylene, and 0.0038
g (0.026 mmol) of di(tert-butyl)peroxide in a sealed glass tube
was heated at 160 °C for 24 h. The low-boiling substances were
evaporated in vacuo, and the residue was treated with a silica
gel column eluting with hexane to give 0.1549 g (90% yield) of
(E)-2-tert-butyl-1-[tris(trimethylsilyl)silyl]ethene: MS m/z 330
(M*); 'TH NMR ¢ (CDCl;) 0.17 (s, 27H, Me3Si), 0.99 (s, 9H,
t-Bu), 5.40 (d, 1H, HC=C, J = 19 Hz), 6.04 (d, 1H, HC=C, J
=19 Hz); 1¥*C NMR 6 (CDCl3) 0.80 (Me3Si), 22.99 (MesC), 35.81
(CMe3), 113.12, 160.04 (olefinic carbons); 2°Si NMR o6 (CDCls)
—85.2, —12.9.

Thermolysis of Tris(trimethylsilyl)silane with Mesit-
ylacetylene and tert-Butylacetylene in the Presence of
Di(tert-butyl)peroxide. A mixture of 0.0677 g (0.27 mmol)
of tris(trimethylsilyl)silane, 0.0393 g (0.27 mmol) of mesity-
lacetylene, 0.0232 g (0.28 mmol) of tert-butylacetylene, and
0.0020 g (0.014 mmol) of di(tert-butyl)peroxide in a sealed glass
tube was heated at 160 °C for 24 h. The low-boiling substances
were evaporated from the mixture in vacuo, and the residue
was treated with a silica gel column eluting with hexane to
give 0.0920 g (86% yield) of (Z)-2-mesityl-1-[tris(trimethylsilyl)-
silyllethene. No product, (E)-2-tert-butyl-1-[tris(trimethylsilyl)-
silyllethene, was detected in the reaction mixture.

Photolysis of 1a with Mesitylacetylene. Into a 100 mL
reaction vessel was placed a mixture of 0.3029 g (0.74 mmol)
of 1a and 0.1015 g (0.70 mmol) of mesitylacetylene in 100 mL
of dry hexane. The mixture was irradiated with a high-
pressure immersion lamp for 10 min. The solvent was evapo-
rated off, and the residue was chromatographed with a silica
gel column using hexane as eluent to give 0.0313 g (6% yield)
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of Ca, 0.0270 g (4% yield) of 3a, and 0.0152 g (2% yield) of 4a,
together with 0.2019 g of 1a. All spectral data for 3a and 4a
were identical with those of the authentic samples mentioned
above. Data for Ca: Anal. Caled for C42HgeOSiy: C, 72.14; H,
9.51. Found: C, 72.01; H, 9.53. MS m/z 698 (M*); IR 2949,
2903, 1612, 1536, 1451, 1242, 1181, 1023, 911, 839 cm™'; 'H
NMR 6 (CDCls) —0.38 (s, 9H, MesSi), —0.21 (s, 9H, MesSi),
0.18 (s, 9H, MesSi), 1.75 (br s, 9H, Ad), 2.03 (s, 3H, Mes-Me),
2.09 (s, 6H, Mes-Me), 2.10 (s, 3H, Mes-Me), 2.47 (s, 3H, Mes-
Me), 2.48 (s, 3H, Mes-Me), 3.43 (s, 1H, CH), 6.06 (s, 1H, Mes-
H), 6.14 (s, 1H, Mes-H), 6.49 (s, 2H, Mes-H), 6.89 (s, 1H, HC=
C); 13C NMR 6 (CDCls) 0.72, 2.53, 4.87 (MesSi), 20.65, 20.68,
20.96, 22.29, 25.09, 26.03 (Mes-Me), 28.59, 36.93, 41.16, 47.43
(Ad), 42.37 (CH), 117.71, 123.85, 127.25, 128.20, 128.34,
128.76, 133.12, 134.19, 134.21, 134.56, 134.76, 137.83, 139.37,
139.55, 141.57, 154.74 (mesityl ring and olefinic carbons);
29Si NMR 6 (CDCl;) —46.1, —13.2, —11.3, 10.4.

Reaction of Ca with Mesitylacetylene at Room Tem-
perature. A mixture of 1a (0.2935 g, 0.71 mmol) and mesit-
ylacetylene (0.1030 g, 0.71 mmol) in 100 mL of dry hexane
was irradiated with a high-pressure mercury lamp for 10 min.
To the resulting photolysis mixture was added 0.1100 g (0.76
mmol) of mesitylacetylene and allowed to stand at room
temperature for 5 h. The solvent was evaporated, and the
residue was chromatographed with a silica gel column using
hexane as eluent to give 0.0299 (6% yield) of Ca, 0.0282 g (4%
yield) of 3a, and 0.0120 g (2% yield) of 4a, together with 0.1950
g of the unchanged starting compound 1a. All spectral data
for Ca, 3a, and 4a were identical with those of the authentic
samples described above.

Thermolysis of Ca with Mesitylacetylene. A mixture
of 0.1267 g (0.18 mmol) of Ca and 0.0899 g (0.623 mmol) of
mesitylacetylene in 0.5 mL of dry benzene in a sealed glass
tube was heated at 160 °C for 24 h. The solvent was evaporated
in vacuo, and the residue was treated with a silica gel column
eluting with hexane to give 0.0245 g (16% yield) of 3a and
0.0859 g (48% yield) of 4a.

Synthesis of 5. A mixture of 2.8530 g (6.94 mmol) of 1a
and 1.2011 g (14.6 mmol) of tert-butylacetylene in 0.5 mL of
dry benzene in a sealed glass tube was heated at 140 °C for
24 h. The solvent was evaporated in vacuo, and the residue
was treated with a silica gel column using hexane as eluent
to give 3.2450 g (95% yield) of 5: Anal. Caled for CgosHso-
OSis: C, 63.34; H, 10.63. Found: C, 63.36; H, 10.68. Mp 118.5—
120.0 °C; MS m/z 492 (M™); IR 2956, 2902, 1473, 1243, 1089,
1029, 894, 836, 746, 682 cm~!; '"H NMR 6 (CDCl3) 0.19 (s, 9H,
MesSi), 0.23 (s, 18H, Me3Si), 1.17 (s, 9H, Me3Si), 1.62—2.05
(m, 15H, Ad), 6.19 (s, 1H, HC=C); 3C NMR 6 (CDCl;) 1.27,
1.73, 3.57 (MesSi), 29.26, 36.80, 39.80, 39.40, 39.86 (Ad, CHy),
31.86 (MesC), 37.82 (CMe3), 100.03 (CO), 129.18, 174.05
(olefinic carbons); 29Si NMR 6 (CDCl;) —26.1, —18.1, —13.4,
4.6.

Thermolysis of 5 with Mesitylacetylene. A mixture of
0.2040 g (0.41 mmol) of 5 and 0.2293 g (1.59 mmol) of
mesitylacetylene in 0.5 mL of dry benzene in a sealed glass
tube was heated at 160 °C for 24 h. The solvent was evaporated
in vacuo, and the residue was treated with a silica gel column
using hexane as eluent to give 0.0388 g (15% yield) of 6 and
0.1152 g (30% yield) of 7. Data for 6: Anal. Calcd for Cs;Hgs-
OSiy: C, 69.74; H, 10.12. Found: C, 69.56; H, 10.16; MS m/z
636 (M™1); IR 2954, 2886, 2134, 1611, 1475, 1451, 1244, 1223,
1086, 891, 835, 796 cm™~1; 'TH NMR 6 (CDCls) 0.06 (s, 9H, Mes-
Si), 0.21 (s, 9H, Me3Si), 0.22 (s, 9H, Me3Si), 1.22 (s, 9H, ¢-Bu),
1.58—-1.93 (m, 15H, Ad), 2.27 (s, 3H, Mes-Me), 2.44 (s, 6H, Mes-
Me), 4.77 (s, 1H, CH), 5.31 (s, 1H, HC=C), 6.85 (s, 2H, Mes-
H); 3C NMR 6 (CDCl;) —0.40, —0.13, 1.03 (Me3Si), 21.30, 21.43
(Mes-Me), 28.88, 37.15, 38.66, 39.90 (Ad), 33.73 (Me;C), 38.34
(CMe3), 85.95 (CO), 96.62, 109.18 (ethynyl carbons), 119.93,
120.70, 127.57, 137.82, 140.79, 166.07 (mesityl ring and olefinic
carbons); Si NMR ¢ (CDCl3) —70.8, —14.5, —14.2, 14.9. Data
for 7: Anal. Caled for C59HggOSiy: C, 76.55; H, 9.58. Found:



Silicon—Carbon Unsaturated Compounds

C, 76.50; H, 9.50. Mp 225.3—226.2 °C; MS m/z 924 (M*); IR
2953, 2135, 1609, 1536, 1243, 1167, 1105, 1074, 947, 836 cm ™
'H NMR 6 (CDCl3) 0.16 (s, 9H, Me3Si), 0.21 (s, 18H, MesSi),
0.64 (s, 9H, ¢-Bu), 1.45 (s, 6H, Mes-Me), 1.54 (s, 6H, Mes-Me),
1.65 (br s, 6H, Ad), 1.78 (br s, 6H, Ad), 1.97 (br s, 3H, Ad),
2.10 (s, 3H, Mes-Me), 2.23 (s, 3H, Mes-Me), 2.28 (s, 3H, Mes-
Me), 2.40 (s, 6H, Mes-Me), 3.90 (s, 2H, CHs), 4.95 (s, 1H,
HC=C), 6.35 (s, 1H, HC=C), 6.47 (s, 2H, Mes-H), 6.69 (s, 2H,
Mes-H), 6.85 (s, 2H, Mes-H); 13C NMR 6 (CDCl;) —0.72 (Mes-
Si), 3.16 (Me3Si0), 20.70, 20.85, 21.25, 21.26 (2C), 21.29 (Mes-
Me), 30.62 (MesC), 36.43 (CMes), 28.85, 36.81, 40.47, 42.28
(Ad), 45.75 (CHy), 96.72, 108.61 (ethynyl carbons), 120.85,
121.73, 125.07, 127.42 (2C), 128.23 (2C), 132.12, 135.24,
135.45, 135.95, 136.52, 137.47, 140.51 (2C), 142.78, 153.58,
157.80 (mesityl ring and olefinic carbons); 2°Si NMR 6 (CDCls)
—73.4, —13.9, 8.6.

Thermolysis of Silacyclobutene 5 with 10 equiv of tert-
Butylacetylene. A mixture of 0.0538 g (0.11 mmol) of
silacyclobutene 5 and 0.0892 g (1.09 mmol) of tert-butylacet-
ylene in 0.5 mL of dry benzene in a sealed glass tube was
heated at 160 °C for 24 h. GLC and spectrometric analysis of
the mixture showed that the starting silacyclobutene 5 was
recovered quantitatively.

X-ray Crystallographic Analysis of 3a and 4a. Data
collection was performed on a Rigaku RAXIS-RAPID imaging
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plate system. The structure was solved by direct methods!®
and expanded using Fourier techniques.!! The non-hydrogen
atoms were refined anisotropically. Hydrogen atoms were
included but not refined. All calculations were performed using
the Crystal Structure crystallographic software package.'1?
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