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Summagz

The reaction of siloles with cyclopropene afforded products

representative of a new organosilicon ring system, 8-silatri-

cyclo[3.2.1.02 4]oct-6—ene, which proved to be photolytic si-

lylene generators.

Orgenosilylenes may be generated from various compounds
eirher by thermolysis or by photolysis [1]. We have reported
inra’previous paper that 1,2,3-trisilacycloheptane derivatives
-are ‘convenient precursors of the silylenes [2]. 1In this paper
;we report a new organ05111con ring system which generates organo-
'151ly1enes by photoly51s.

2,4

- Four 8—511atr1cyclo[3 2.1.0 Joct—-6-enes (I) were pre-

pared by the reactlon of a 51lole with cyclopropene in methylene
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chloride'or cnloiéform'at-o - 405C;- As a typlcal example, an‘;f
excess of cyclopropene, generated from allvl chlorlde and so—;'

dium amide [3], was led into a methylene chlor;de-solutlon ofi

‘ o T i L
1,1-dimethyl-2,5-diphenylsilole (ITa; R=H, R1=R =Me) - [4] at O°C.
After 3hr, the greenish-yellow color due to the silole disap-

peared. After evaporation of the solvent, the residual solid

was recrystallized from ethanol to yield 1,5-diphehyl—8 8-di-
methy1-8—silatricyclo[3.2.1.02’4]oct-6-ene (Ia; R=H, 1--R2—Me)
in 71% yield, mp 121-122°C; nmr § (CC14) -0.38(3H, s, SiCH3).

0.40(3H, s, Si—CH3), 0.86(1H, dt, J=7.6HZ, S.QHZ, C3—Hexo)'

1.27(18B, dt, J3=5.4Hz, 3.7Hz, C,~-H ), 2.06(2H, dd, J=3.7Hz,

3 “endo

2""4—1-1), 5.96(2H, s, C6'7—H), 7.01 - 7.39(10H, m,

aromatic protons); mass M+ m/e 302(35), 72(100).*

7.6Hz, 2H, C

The structure of (Ia) is compatible with its spectral
data and the stereochemistry of the cyclopropane ring was
assigned to be endo on the basis of Alder's rule [5]. 1In the
same way, other 8-si1atricyclo[3.2.1.02'4]oct-6—enes (Ib, Ic
and Id) have been prepared. (Ib; R=Ph, R1=R2=Me): mp 159°C:;
nmr § (CC14), 0.48(3H, s, SiCH3), 0.88(3H, s, SiCHj3), 1.34(2H,,
m, C,-H); 2.27(2H, 4d, J=7.0Hz, 3.5Hz, C, ,~H), 6.64-7.26 (20H,
m, aromatic protones); mass M+ m/e 454. (Ic; R=R1=Ph, R2=Me):
mp 199°C; nmr § (CCl4), 0.61(3H, s, SiCH3), 1.31(2H, m, C3—H),
2.23(2H, 43, J3=7.0Hz, 4.0H=z, C2’4—H), 6.60-8. 30(25H m, aro-—
matic protons); mass M* m/e 516. (Id; R—Rl—Rz—Ph) mp 242°C;
nmr § (CCld), 1.35(2H m, C —H), 2.18(2n, 44, J=7.5Hz, 2.5HzZ,

C 4—H), 6.75- 8.01(30H, m, aromatic protons), mass M m/e 578.

* Satisfactory elemental analyses were obtained for all new

compounds reported in this paper.
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 :$iﬁce-cyc16p;opene is-highly feactive, the cYcloaddition
‘occurs much more readily than fhat in the preparation of 7-
éilahorborﬁadihés’frqm‘2,3,4,5—tetraphenylsilole (IId; R=Ph)
with appropfiate acetylens. Substitutents on the silicon atom
are introduced through the siloie by using corresponding chlo-

rosilane as depicted. in the following reactions.

gl g2
h Ph A “of
P P 1
R Ti R%\\ R /Rl R Ph
’ + > SiCl2 —_— Si_ , ™=
R Li R R R R
Ph Ph Ph
(1) (1)

On irradiation with a low pressure mercury arc lamp, the
silatricyclooctene (Ia) was found to give 2,5-diphenylcycle-
hepta-1,3,5-triene (IIIa) [6] quantitatively, which was trans-
formed to an isomeric mixture of (IITa) on prolonged irradia-
tion. -In the case of (Ib), (Ic) and (1d), 2,3,4,5-tetraphenyl-
cycloheptatriene (IIIb) [7] was formed quantitatively on irradia-
tion with a medium pressure mercury arc lamp. Thus the corre-
sponding silylene should be generated on the photolysis of the
silatricyclooctene (I). This was confirmed by trapping the
silylenes evolved with diethylmethylsilane to give the corre-—
sponding insertion products in such a photolysis of (I) in the
presence of an excess of the silane. 1,1-Diethyl-1,2,2-tri-
methyldisilane was thus obtained both from (IXa) in 10% yield
and from (Ib) in 11% yield. 1,1-Diethyl-1,2-dimethyl-2-phenyl-
disilane (62% yield) and 1,l1-dimethyl-l-methyl-2,2-diphenyldisi-
lane (9% yield) were similarly isolated from the reaction mix-

tures of diethylmethylsilane with (Ic) and (Id), respectively.
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—_— EtzMe5151R R H (IV).
, | Et,MesiH oL R
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(II1a), R=H : 1.2,
_ ————> Et;GeSiR'R'H (VI)
(IIIb), R=Ph Et,GeH 3 7 7

ﬁFurthermore, photo;ysis of (Ic) in the presehce of an
excess of 2,3-dimethylbutadiene afforded 1,3,4-trimethyl-1-
phenyl-l-silacyclopent-3-ene (V; Rl=Me, R2=Ph)[8] in 11% yield
as a sole addition product together with cycloheptadienes.

Iﬁsertion of an organosilylene into a Ge-H bond of tri-

ethylgermane was also investigated by employing (Ic) as the
silyleﬁe generator. Photolysis of a benzene solution of (Ic)
containing a large excess of triethylgermane under a nitrogen
atomosphere gave the corresponding insertion product (VI; R1=Me,
R2=Pﬁ) in 32% yield together with tetraphenylcycloheptatrienes.
This.is the first example of insertion of an organosilylene into
a Ge-H bond. In this case neither hexaethyldigermane nor‘methyl—
phenylsilane was detected in the reaction mixture by means of GLC.
Hydrogermanes are known to be better hydrogen donors than the
corresponding hydrosilanes and a germyl radical tends to give
a coupling product more efficiently in comparison with a silyl

radical. Therefore, our results suggest that methylphenylsllyl-

ene generated from (Ic) has singlet character.-
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