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publications.' The synthetic potential of the [2,3]- 
sigmatropic rearrangement in olefin synthesis has been 
demonstrated.2 Recentlyla a-substituted methallyl 
aryl sulfoxides have been shown to undergo such a re- 
arrangement to allylic sulfenate esters which can be in- 
tercepted by nucleophiles, thus providing a new and use- 
ful route to  trisubstituted olefins. 

As part of a continuing program aimed a t  develop- 
ment of the [2,3]-sigmatropic rearrangement for con- 
struction of trisubstituted olefinic linkages found in 
polyisoprenoids, we have examined the stereospecificity 
which accompanies the [2,3]-sigmatropic rearrangement 
of a-substituted methallylsulfonium ylides. The [2,3]- 
sigmatropic rearrangement of ylides and related species 
(e.g., 1 - 2) represents a well-established reaction4 

+ X  -/J - x '  0 
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which has recently received much attention in organic 
synthesisa6 Allylic sulfonium ylides have previously been 
generated6 by the addition of the appropriate carbene 
precursor; however, no study demonstrating the stereo- 
specificity of this potential trisubstituted olefin forming 
reaction has been investigated. We wish to describe 
here a stereoselective trisubstituted olefin synthesis 
employing allylic sulfonium ylides of type 4. 

Heating a mixture of methyl diazomalonate (1.1 
equiv)' and the a-substituted methallyl sulfide 3 (R = 
n-Bu) (prepared by treatment of phenyl methallyl sul- 
fide at  -78" in anhydrous T H F  with n-BuLi followed 
by the addition of n-BuI and warming to room tem- 
perature) in the presence of a catalytic amount of an- 
hydrous cupric sulfate a t  100" for -15 hr (no solvent) 
results in a 9O:lO mixture (indicated by vpc) of the 
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trans and cis olefins 5 and 6 (R = n-Bu), respectively, 
in 70% yield after purification. 

That the major product 5 (R = n-Bu) had the stereo- 
chemistry indicated was demonstrated by conversion to 
8 [decarboxylation, esterification, followed by desulfur- 
ization (W-2 Raney Yi)] which was shown to be identi- 
cal with a sample prepared by Claisen rearrangements of 
7 with ethyl orthoacetate. Confirmation of the cis 
isomer 6 (R = n-Bu) was obtained by direct synthesis 
from 9aS9 Conversion of 9a to the corresponding chlo- 
ride 9bl0 followed by alkylation with dimethyl malonate 
afforded 9c. Treatment of the sodio derivative of 9c in 
anhydrous THF with benzenesulfenyl chloride produced 
10 which was identical with the cis isomer 6 (R = n-Bu) 
obtained from the rearrangement described above. 

HO L - c L  " 5  

7 8 
Sc& 
I C-L CH&(CO,Me), 

b, R=C1 
C, R = CH(C0,Me)Z 

9a, R = OH 10 

Similarly, reaction of bis(carbomethoxy)carbene with 
sulfide 3 (R = Et) at  100" resulted in an 89: 11 mixturc 
of the trans and cis olefins 5 and 6 (R = Et), respec- 
tively, in 71% isolated yield. 

The present olefin synthesis complements the exist- 
ing methods of olefin s y n t h e ~ i s . ~ , ~  In addition, it fur- 
ther demonstrates the potential or [2,3]-sigmatropic re- 
arrangements in olefin synthesis. 
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The Addition of Cycloheptatrienylidene to 
Phenylacetylene. The Possible Intermediacy 

of a Spiro[2.6]nona-1,4,6,8- tetraene 

Summary: The addition of cycloheptatrienylidene to  
phenylacetylene yields 8-phenylbicyclo [ 5.2 .O Inona-1 ,3,- 
5,8-tetraene, possibly via a spiro [2.6]nona-1,4,6,8- 
tetraene. 

Sir: Recent studies have shown that spiro [2.6]nona- 
4,6,8-trienes can be conveniently synthesized by addi- 
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tion of cycloheptatrienylidene (1) to carbon-carbon 
double bonds. Suitable acceptors include dimethyl- 
fumaratelX 1,3-~entadiene,~ styrene13 and e t h ~ l e n e . ~  
As a logical extension of this work as well as possible 
entry into the theoretically interestingb spironona- 
tetsaene system 2, we have now studied the addition of 
cycloheptatrienyliderke to phenylacetylene. 

dR 

1 2 

Either thermolysis (loo", diglyme) or photolysis 
(29O, pentane or THF) of the sodium salt of tropone 
tosylhydrazone (3)' in the presence of excess phenyl- 

Na 
NNTs 
II 

- --Ph 0 145' 

looo,  diglyme, o r  \ / diglyme @@ph 
4 

acetylene resulted in a CljHlz hydrocarbon in 21-25oJo 
yield in addition to a trace of heptafulvalene. From 
its spectral and chemical properties, this material was 
assigned the structure of 8-phenylbicyclo [5.2.O]nona- 
l13,5,8-tetraene (4). The nmr spectrum of 4 (CDC13) 
shows a multiplet between 7.6 and 7.2 (5 H, aromatic), 
a doublet at  6.46 (1.4 Ha, 1 H, H9),  a multiplet be- 
tween 6.35 and 5.65 (5  H, H2-He), and a narrow multi- 
plet at, 4.76 ppm (1 H,  H7). The extent of the conjuga- 
tion is indicated by the uv spectrum which has maxima 
(in n-pentane) at  370 nm (e 9000) and 269 (31,000).6 
The ir and mass spectra are in agreement with the pro- 
posed structure.9 When 4 was heated at 140" in 
diglyme, it was smoothly converted to 2-phenylin- 
dene,'" a conversion that is strong supporting evidence 
for the assigned structure. Additional evidence for 
this structure was obtained by generating 1 in the pres- 
ence of B-deuteriophenylacetylene. The nmr spectrum 
of the product ( 4 4 )  showed no resonance a t  6.46 ppm. 
In  addition, the line width of the signal a t  4.76 ppm 
was reduced. When 4-dl was heated a t  145", 2- 
phenylindene-dl was produced. From the nmr spec- 

hv, pentane, 29 '  
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trum, it was concluded that the deuterium had equili- 
brated (presumably as a secondary reaction) between 
the 1 and 3 positions of the indene. 

By comparison with the addition of cyclohepta- 
trienylidene to styrenel2I3 the primary product of the 
addition of 1 to phenylacetylene is probably the spiro- 
nonatetraene, 5.12 Unstable, even a t  room temperature, 

room temperature 
1 -  * 4  w 

5 

6 7 

5 undergoes what is probably a stepwise rearrange- 
rnentl3 t o  the tetraene, 4. The instability of 5 relative 
to 6 is not surprising, since cyclopropenes undergo 
thermal ring opening much more readily than cyclo- 
p r o p a n e ~ . ~ ~  The thermal conversion of 4 to 2-phenyl- 
indene is analogous to the rearrangement of 7 to 2- 
phenylindnn. 
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The Reaction of Alkyl- and Aryldichlorohoranes 
wi th  Ethyl Diazoacetate at  Low Temperature' 

Summary: Ethyl diazoacetate reacts readily at  low 
temperatures with aryl- and alkyldichloroboranes to 
give after protonolysis the corresponding ethyl aryl- 
acetates and alkylacetates in yields ranging from quanti- 
tative for the aryl t o  approximately 60y0 for the alkyl 
derivatives. 

Sir:  Trialkylboranes react with a variety of func- 
tionally substituted alkyldiazo compounds.2 How- 
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