
Tetrahedron Letters,Vol.29,No.32,pp 3929-3930,1988 0040-4039/88 $3.00 + .oo 
Printed in Great Britain Pergamon Press plc 

ALKALI-NEPAL INDUCND C,C-BOND CLNAVAGN, C,H-NOND CLNAVAGN, AND 

CX!LOPOLYNNRIZATION IN 1,5-HNKADIBNNS 

Rainer Trinks and Klaus Miillen* 

Department of Organic Chemistry, University of Mains, 

J.J.Becher-Weg 18-20, D-6500 Mainz, FRG 

Abstract: Reaction of the 1,5-dienes 3,4-homotropilidene (3) and 2,5-diphenyl- 
hexa-l,S-diene (4) with alkali metals induces C,H-bond cleavage (hydride forma- 
tion) and cyclopolymerization, respectively, in contrast to the C,C-bond clea- 
vage observed in semibullvalene and barbaralane. 

Reaction of semibullvalene (1) and barbaralane (2) with alkali metals in- 

duces reductive cleavage of the central cyclopropane bond.1'2'3 While the re- 

sulting dilithio species 2 and 5 persist in ethereal solutions the correspon- 

ding disodium and dipotassium derivatives obtained from 2 are not stable and 

undergo protonation to mono allyl-type systems such as 1. 3 Cleavage of the u- 

bond of 1 and 2 is facilitated (i) by the relief of ring strain and (ii) the 

formation of stable allyl-metal subunits. A related argument might hold in the 

(less strained) 3,4-homotropilidene (2) while in the acyclic diene analogue 4 a 

reductive c-bond cleavage would only benefit from the formation of separate 2- 

phenyl ally1 moieties. In order to compare the 1,5-hexadienes 1 - 4 we describe 

the reaction of 3 and 4 with alkali metals. 

The starting compound 1 could be simply obtained by the reductive debromi- 

nation of 8. 
4 
Treatment of g with disodium tetraphenylethanediide in THF at 

-78 OC gave 2 (37 %). Interestingly, the same reaction at -10 OC afforded ex- 

clusively the isomeric 1,2-homotropilidene (2) (55 %). Contact of a solution of 

1 ((D81-THF, 25 OC!) with a potassium mirror gave rise to a single ionic pro- 

duct. The protonation of this anion with methanol afforded 2. The 'H-NMR spec- 

trum of the anion was identical to that obtained by Kloosterziel et al. upon 

deprotonation of 2 with potassium amide in liquid ammonia. 5 Identification of 

the ionic product 

the reaction of 2 

hydride formation 

as m is thus straightforward. This outcome indicates that 

with potassium induces 

rather than a cleavage 

a reductive C,H-bond cleavage under 

of the cyclopropane bond. Under our 
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experimental conditions species 2, which has been observed by Kloosterziel as 

rearrangement product of E, is not formed. 

At -78 OC the reaction of 1 with potassium caused quantitative isomeriza- 

tion to 2, even after prolonged reaction less than 5 % of % was formed. Li- 

thiation of 1 at -78 OC provided derivative m in addition to ethylbenzene 

which became the major product (z 75 %) when the metallation of 2 was carried 

out at room temperature. The role of the cyclopropane ring opening in the for- 

mation of ethylbenzene is not clear. 
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Reaction of 2 with alkali metals (Li, Na, K, Cs) induces a cyclopolymeri- 

zation to 12. - Products such as a-methylstyrene or cumene, which might have been 

formed by reductive cleavage of 4 to yield two equivalents of the 2-phenyl al- 

lyl anion, could not be detected. The "intra-intermolecular" formation of 12 

has previously been described for the cationic polymerization of q.6'7 The pro- 

duct we obtained upon attempted lithiation of 4 has a mean molecular weight 

Mn = 7.300 g/mol (vapor pressure osmometry) and melts between 158 and 168 OC. 

It thus appears that the ready formation of allyl-type species upon reduc- 

tive C3,C4-bond cleavage in 1,5-hexadienes is a specific property of hydrocar- 

bons such as 1 and 2; they differ from the related dienes 2 and 4 in that 

alternative metal induced reactions such as C,H-bond cleavage or cyclopolymeri- 

zation are not possible. 
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