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Owing to its unique geometrical features, eemibullvalene (la) ccummnds a central position 

as the molecule most readily capable of undergoing Cope rearrengement (L&lcd = 2.3-5.6 

kcal/mole).' With the develolxnent of more accessible routes to semibullvalenes2 has arisen 

an intensification of interest in the chemical properties of this intriguing cie-divinyl- 

cyclopropane system. As a continuation of our exploration of the (CH)e energy surface,3 the 

pyrolysis of semibullvalenes has been examined end we new report findings of both synthetic 

and mechanistic significance. 

Heating samples of g (diluted with nitrogen) in a fllav system for short cc&act times 

(l-3 set) at a temperature of 427' and 30 nun pressure led with good recovery to cyclooctate- 

traene &!a) as the only Iroduct. The 1,5-dim&hylsemibullvalsne molecule (lb),& in which 

two carbcn atoms of the (CR)e framework are now labeled by virtue of methyl substitution, was 

l,a, R=H 2a,R=H 
l,b, R=CH3 2b, R=CH3 

similarly pyrolyzed at 590'. In this instsnce, a lone yellow hydrocarbcm4 was obtained (7X$ 

yield) whose nmr spectrum (CDL%,) ccnsisted of three absorptions: a pseudosinglet of area 4 

at 6 5.68, a narrow multiplet (2H) at 5.52, and a six-proton singlet at 1.72. The ultra- 

violet and infrared absorptions of this product, although ccznpatible with a dimethylcyclo- 

octatetraene structure, were not those of the 1,2- or 1,4- derivative. eb Treatment with 

tetracyanoethylene in refluxing ethyl acetate gave, however, an adduct (2, mp 17'9.5-180~),~ 

nmr analysis 5 of which requires the product to be that derived frcm (4 + 2) cycloadditicm to 
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1,5-dimethylcyclooctatetraene (2b). When conducted on a preparative scale, the thermal re- 

arrangement of srepesents a convenient and attractive method for the synthesis of%. ‘IhiS 
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procedure should be generally applicable to other 1,5_disubstituted cyclooctatetraenes, thus 

poviding a direct route to such isomrs which has not heretofore been available. 

As to mechanistic detail, the comersion of &to 2 cau be concisely repesented in terms 

of the often discussed6 bicyclo[j.3.Oloctadienediyl intermediate (4, Scheme I). At the 

temperatures employed herein, these thermally activated diradicels acquire sufficient energy 

to experience hcunolytic cleavage of the central bond with resultant 1,5 positioning of the R 

groups in 2.7 

&jAL&_~ 
R R R 

4 Cv 2, 

In an attempt to introduce mechanistic bias, the tetramethylene bridged scmibullvalene 

z Sh, prepared by an adaptation of 0~1: earlier synthetic route,3d'6 was subjected to 

pyrolysis. Strict adherence by this hydrocarbon to rearrangement by Scheme I would lead to a 

severely strained 1,3 armelated cyclooctatetraene. In gas-phase experiments conducted at 

460-500' and 1.5 mu, 5_ did afford a cyclooctatetraene lzaoduct (6% yield). This material was 
3a99 

identified, however, as 6 on the basis of its spectral chszacteristics end conversion to 

the TCNE adduct. This transformation is of particular interest for it consists not cmly of 

the predescribed ring opening, but also in the concurrent transpositiou of the 1,J bridge 

in&i!_5&to al,2 tetrsmethylene chain in& 

Diels-Alder addition of N-phenyltriazolinedime to the known 11,l2-dideuterio[4.4.2]- 

propella~,4,11-triene3a followed by acetone-sensitized photocyclization, silver(I) catalyzed 

rearrangement, hydrolysis, and oxidation gave 5-b $fi. The stmples of 1,2-tetrm&hylene- 

cyclooctatetraene-$3 obtained from pyrolysis of this labelled semibullvalene were separated 

frcm unrearrenged 3 $e by preparative vpc and converted directly to the TCIiR adducts. 

Their rum spectra revealed the absence of an sp3-bound proton in the cyclobutene ring and a 
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a,R=H: b,R=D 

hydrogen from the pair H7,He. Ihe problem of distinguishing between 1 and Ewes resolved by 

xmkingrecourse to a IAOCOCN III canputer gwogramto smtethe 1OOMHz nmr spectra ofI 

and g. 
10 

Ey this technique, it was found that the combined absorpticm due to H1 and He 

differs markedly in the two isomers and that the spectra of the isolated labeled addud 

confornred to the pattern uniquely canpatible for &. Consequently, the annelated 

cyclooctatetraene obtained from2 $513 is isotopically substituted &meduninantly, and per- 

haps exclusively, as in 2. 

The l,&-dispcsiticm of the deuterium atcms in erequires thrrt C1 in a i? 2 ultimately 

beccane transposed with one of the adjacent bridgehead carbon atoms. These findings are not 

incongruent with the initial fcrmaticn of the lJ-annel&ed cyclooctatetraene g and in fact 

are fully consistent with expectations based upon its excessive ground state strain which would 

provide the driving force for conversion via 10 and J.& to the observed polyolefin (Scheme II). -- 

The involvement of bishomobenzene & parallels the intermediacy of such tetracyclo[4.2.0.02's. 

05'7]octenes in the pyrolytic aanversian of bicyclo[k.2.O]octatrienes to cyclooctatetraenes 
38 

end in the thermal rearrengenkent reactions of cyclooctatetraenes. 3b 
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