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Table I. Some Physical Properties of New Compounds 

3b: mp 239-241 O C ;  mass spectrum (re1 intensity) M+ 552 (100); 
NMR 6 (CC14) 0.20 (3 H, s, CH3), 6.4-7.7 (29 H, m, Ph) 
4: bp 77 "C (20 mmHg); mass spectrum (re1 intensity) M+ 220 (4.9), 

m/e 73 (100); NMR 6 (CC14) 0.12 (18 H, s), 0.34 (3 H, s), 3.34 
(3  H, s) 

4e: bp 63 "C (0.5 mmHg); mass spectrum (re1 intensity) M+ 278 (1.5), 
m/e 73 (100); NMR 6 (CC14) 0.14 (27 H, s),  3.35 (3 H, s) 

6d: bp 160-1 80 O C  (0.2 mmHg); mass spectrum (re1 intensity) M+ 
410 (24.9), m/e 232 (100); NMR 6 (CC14), trans, -0.07 (6 
H, s), -0.12 (18 H, s), 4.08 (2 H, s), 7.0-7.2 (8 H, m, arom), and 
cis, -0.26 ( 6  H, s), 0.00 (18 H, s), 4.10 (2 H, s), 7.0-7.2 (8 
H, m, arom) 

6e: mp 275 "C; mass spectrum (re1 intensity) M+ 526 (4.3), m/e 
348 (100); NMR 6 (CC14) 0.06 (36 H, S) 4.27 (2 H, s), 6.8-7.2 (8 
H, m, arom) 
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is also not reactive enough to be susceptible to silylene insertion. 
Therefore, we favor the mechanism shown in Scheme I. 

Methoxypolysilanes are  also well-defined silylene genera- 
tors9 and, indeed, the dimethylsilylene generated from 4a af- 
forded 6a by reaction with anthracene. The yield of 6a from 
4a was highly temperature dependent. Thus, a t  300 "C, no 
adduct was found in the thermolyzed mixture of 4a and an- 
thracene, but 6a was obtained as a trace at  350 "C and in 6.2% 
yield at  390 O C .  Methyl(trimethylsily1)silylene (2d) and the 
bis(trimethylsily1)silylene (2e), more bulky silylenes, generated 
from 4d and 4e, gave the corresponding adducts 6d (72% yield, 
350 O C ,  4 h) and 6e (48% yield, 250 "C, 3 h), respectively, in 
higher yields. These results indicate that dimerization of sil- 
ylenes competes with insertion into the Si-OMe bond of the 
precursor.I0 Some physical properties of new compounds are 
summarized in Table I . ' ]  

Interestingly, an -1:1 mixture of trans and cis isomers of 
6b was obtained from 4b (350 "C). Since cis- and trans-1,2- 
diphenyl- 1,2-dimethyldisilene a re  configurationally stable 
under these conditions,I2 the result implies no stereochemical 
preference in the dimerization of the phenylmethylsilylene. 
However, 4d gave two isomers of 6d in the ratio 3:l a t  250 "C. 
Therefore, the methyl(trimethylsi1yI)silylene dimerized ster- 
eoselectively to the disilenes in favor of one isomer which was 
tentatively assigned to be trans. 

\ /SiMe3 
Y e 3 S i  Me \ l e 3 S i  

2 MejS i5 iMe  - '5 i= s  i /  

Ye ' 'SiMe3 Me /si=s' Me 
3 1 

- I d  t m  -3 - c i s - 3  

0002-7863/79/1501-0487$01 .OO/O 

Very recently, Wulff, Goure, and BartonI3 reported that 
tetramethyldisilene (2a) isomerizes to Id and that Id also 
isomerizes to 2a to some extent in vapor phase. 
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\ /Me 

Ye 

Me / i = s  'Me 

2 a  I d  - u 

However, in our experimental conditions, there is no indi- 
cation of such a rearrangement. In fact, we generated Id in the 
hope of obtaining 2a which has been known to be trapped by 
a n t h r a ~ e n e , ~  but no 6a was detected. The discrepancy between 
these experiments may arise from the different experimental 
conditions, but we reserve the explanation until new experi- 
mental results a re  available. 
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trans- and cis- 1,2-Dimethyl- 1,2-diphenyldisilene. 
Is Si=Si a True Double Bond?' 

Sir: 
Although disilenes, the silicon-silicon double-bonded 

species, have been recognized as intermediates in  certain re- 
actions,* no experimental knowledge has been obtained on the 
double-bond properties such as geometrical isomerism of the 
Si=Si bonds3 We report i n  this communication the first evi- 
dence of the geometrical isomerism of the silicon-silicon double 
bond. 

The reaction of 1,4-dilithio- I ,4-diphenylb~tadiene~ with 
1,2-difluoro- 1,2-dimethyl- I ,2-diphenyldisilane in T H  F gave 
a mixture of trans- and cis- 1,2-dimethyl-l,2-diphenyl- 1,2- 
disilacyclohexadiene which was separated into each isomer by 
silica gel c h r ~ m a t o g r a p h y . ~  

The stereochemical assignment of trans (la) and cis isomers 
( Ib )  is not easy from the N M R  results only, but can be ac- 
complished unequivocally by examination of the N MR signals 
due to Si-Me groups of products of the next step (2a and 
2b). 
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SiMePh 2 ,  
LiVePh b ,  

LiCPh=CfI-CH=CPhLi  FSih lePh-SiMePhF - 
Ph 

The trans isomer l a  gave trans-2,3-benzo-l,4,7,8-tetra- 
phenyl-7,8-dimethyl-7,8-disilabicyclo[2.2.2]octadiene (2a)6 
quantitatively by the reaction with benzyne generated from 
benzenediazonium 2-carboxylate in T H F  at  70 "C. Similarly 
l b  afforded the corresponding cis isomer 2b.' Two Si-Me 
signals appeared in the spectrum of 2a, whereas only one ap- 
peared in that of 2b; therefore the stereochemical assignment 
is obvious. Only a single product was obtained in the reaction 
of I b  with benzyne and, for steric reasons, the structure of 2b 
was tentatively assigned to that product. However, the con- 
clusion obtained in the following text is not affected by the 
stereochemical assignment of 2b. 

Me Ph &; \ Si' 

4 \a + 01 
P h  
2 0  u 
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Ph  Ph  
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Pyrolysis of a 1 : I mixture of 2a and anthracene in benzene 
in a sealed tube a t  300 O C  for 17 h afforded a mixture of 3a 
(96%) and 3b (4%) in 8 1 %  yield.8 Similar pyrolysis of 2b gave 
a mixture of 3a (6%) and 3b (94%) in 88% yield. Since 1,2- 
dimethyl-I ,2-diphenyldisilene (4) produced by dimerization 
of PhMeSi: gives rise to a 1 : 1 mixture of 3a and 3b i n  the re- 
action with a n t h r a ~ e n e , ~  the stereospecificity observed in the 
reaction of 2 is quite remarkable.I0-' I 

Thermolysis of 2a and 2b a t  350 O C  gave slightly less ste- 
reospecific results. Thus, 2a afforded 3a (94%) and 3b (6%) 
in 84% yield, and 2b gave 3a (10%) and 3b (90%) in 85% yield, 
respectively. 

Dk Me 

3b - 4 b  I 

With a seemingly less efficient enephile, I ,  l-dimethyl- 
2,5-diphenyl- 1 -silacyclopentadiene, 2a and 2b gave somewhat 
less stereospecific Diels-Alder adducts. Thus, a t  300 OC for 
18 h, three possible adducts, Sa (88%), 5b (8%), and Sbr(4%), 
were obtained in 82% yield.'* Since both Sb and 5b' are derived 
from 4b, 88% retention of configuration is observed in this case. 
Similar temperature dependency of 2 was also observed in this 
case. Thus, a t  350 OC for 2.5 h, 2a gave 5a (73%), 5b ( 1  8%), 
and Sb' (9%). Thermolysis of 2b in the presence of the silacy- 
clopentadiene a t  300 and 350 O C  gave Sa ( 1  8 and 29%), 5b (56 

and 50%), and 5b' (26  and 21%) in 91 and 87% yield, respec- 
tively. 

These results demonstrate clearly that the a overlap between 
two 3p orbitals of silicon is effective to retain the configuration; 
namely, the Si=Si bond is a true double bond like C=C, with 
slow cis-trans isomerization in the temperature range studied. 
Related works are  in progress. 
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