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On irradiation, dibenzo-7-silanorbornadienes with bulky 

substituents on silicon generated the corresponding crowded 

silylenes that dimerized to kinetically stable disilenes in the 

absence of trapping agents. Dibenzo-7-silanorbornadienes also 

underwent a new type of photochemical isomerization competitively.

Polycyclic compounds with a divalent silicon unit as a bridge are generally 

good precursors of the corresponding silylenes. We have reported recently 1,4-di-

phenyl-benzo-7-silanorbornadiene derivatives as an excellent source of silylenes.2) 

On the other hand, the corresponding dibenzo-7-silanorbornadienes are relatively 

unknown. Mayer and Neumann3a) have reported 7-methyl- and 7,7-dimethyl-derivatives 

and very recently, Weidenbruch et al. 3b) have prepared the 7-t-butyl-derivative, 

but nothing is reported on the reaction of these compounds. We report herein 

preparation of new dibenzo-7-silanorbornadiene derivatives with very bulky substi-

tuent(s) on the silicon atom. Some of them disclosed quite interesting reactions. 

The reaction of anthracene dianions with dichloro- or difluorosilanes (1)4) in 

THE afforded dibenzo-7-silanorbornadiene (2) in moderate to low yield. 5)

Dibenzo-7-silanorbornadienes display a 29Si resonance at very low field simi-

larly to 7-silabicyclo[2.2.1]heptadienes reported previously. 6) 29Si NMR data are 
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in 6 ppm: ~2a; 45.4, 2b; 69.0, 2c; 70.1, and 2d; 51.0. These resonances appear at 
almost the same low field to those of sp2-hybridized silicon atoms of disilene and 

silene derivatives. 7) We have explained the origin of such an anomalous deshield-

ing for the 7-silicon atoms in terms of an enhanced polarization at the ground 

state of the molecules associated to a-u conjugation. 6) 

Photolysis of benzene solutions of 2a and 2b with a 450 W high pressure Hg 

lamp in the presence of 10 molar excess 2,3-dimethyl-l,3-butadiene gave the corre-

sponding silacyclopentenes, 4a and 4b, in 34 and 24% yield, respectively. 8) The 

formation of 4 can be explained by intermediate silylenes (3). In the absence of 

the trapping reagent, silylenes generated from 2a and 2b in benzene in quartz NMR 

tubes dimerized to form kinetically stable disilene 5a and 5b, respectively-9) 

While a typical bulky silylene, dimesitylsilylene (3a) has been reported to 

react with adamantanone to give a (1: 2) adduct, 10a) t-butyl(triisopropylphenyl)-

silylene (3b), photochemically generated from 2b in the presence of adamantanone, 

gave a silanol (7b) and a (1:1) adduct (8b) in 9 and 4% yield, respectively.11) 

The formation of these two products can be rationalized by intermediacy of an 

oxasilacyclopropane (9) 10b) shown in Scheme 1.

Scheme 1.

In addition to silacyclopentene 4a (34%) derived by 3a, a new type of tetra-

cyclic compounds, 2,3,6,7-dibenzo-4-silabicyclo[3 .2.0]heptadiene (6a), was obtained 

in 28% yield by irradiation of a cyclohexane solution of 2a containing 2
,3-dimeth-

ylbutadiene in a quartz tube under argon. The structure of 6a is fully compatible
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with its spectroscopic properties. 12) In addition to the signals due to two types 

of mesityl groups on silicon, two doublets, appeared at 6 3.61 (d, J=1.5 Hz, 1H), 

and 4.45 ppm (d, J=1.5 Hz, 1H) in CD 2C12, are assignable to those of H(5) and 

H(l), respectively. Furthermore, the reaction of 6a with hexafluoro-2-butyne in a 

sealed tube at 300 C for 38 h gave dibenzobicyclol2.2.2]octatriene (13)13) in 43% 

yield. Under these conditions, 2a remained unchanged. 
Taking these facts into consideration, we rationalize the mechanism of the 

reaction as shown in Scheme 2. At first, 2 undergoes photo-induced 1,3-silyl 

migration to yield 11 possibly through a diradical (10). Similar 1,3-silyl migra-

tion has been observed in the photolysis of a 5,6-disilacyclohexa-1,3-diene.14) In 

a similar manner to a vinyl- silacyclopropane, 15) formed by addition of dimethyl-

silylene to 1,4-diphenylbutadiene, 11 undergoes isomerization to an isobenzosilepin 

(12) through fission of a carbon-carbon instead of a carbon-silicon bond. Compound 

12 contains an o-xylylene unit and undergoes ring closure to 6 quite readily. 

Formation of 13 from 6 indicates that anthracene should be produced through cyclo-

reversion of 6 followed by a few steps as depicted in Scheme. Recently, analogous 

photo-isomerization of N-aryl-1,4-dihydro-1,4-iminonaphthalene has been report-

ed. 16) The fact that 6 was obtained from 2 in the presence of 2,3-dimethylbutadi-

ene, a triplet quencher, implies that the silylene extrusion as well as the photo-

chemical isomerization occurs from the singlet excited state of 2.17) 

Photochemical behaviors of 2 can now be explained by the intermediacy of 10, 

which either generates 3 or is transformed to 11, competitively. Silylenes could 

also be extruded from 11 in a thermochemical process similar to silacycloheptatri-

ene that generates silylene through intermediate silanorcaradiene.18)

Scheme 2.
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