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In recent years the isomerization of strained hydrocarbons by transition 

metals has been intensively studied with particular attention being paid to ho- 

mogeneous catalysis by ionic or zerovalent metal complexes 
1-6 

. We wish to report 

on the zerovalent metal promoted isomerization of benzvalene (1) in which two 

different rearrangement courses are followed depending on the nature of the me- 

tal used. 

Benzvalene' on contact with splinters of silver or iron simply undergoes 

valence isomerization to benzene (2), whereas platinum, palladium, gold, nickel 

or copper bring about rapid rearrangement of 1 to fulvene (2) in high yield. 

a. contact with Ago, 

a. contact with Pt", 

Benzobenzvalene (A)' also undergoes 

Fee. 

Pd", Auor Ni", Cue. 

similar rearrangement at slightly 



higher temperatures. A few minutes exposure 

gives benzofulvene (I). However, the action 

naphthalene (6). 
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of i to copper in boiling benzene 

of silver converts A exclusively Into 

Ag0/80° 

benzene 
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In order to learn more about the mechanism of these novel rearrangements, 

we have examined the behaviour of 1-deuterobenzvalene (1) and its benzo-annelated 

derivative (fi). The surprising result is that 1 with copper gives fulvene (2) in 

which label is distributed over all possible positions8. The deuterlum distribu- 

tion was found to be 24%, 20% and 56% for the C-2, C-3 and C-6 positions respec- 

tively'. Still more surprising was the finding that benzvalene recovered from 

copper after some 80-120 set reaction was shown to be labelled not only .in the 

starting position C-l (81%) but also in positions C-2 (12%) and C-3 (7%)11. In 

striking contrast l-deuterobenzobenzvalene (14) afforded just three isotopomeric - 

benzofulvenes (15) when treated with copper. Label distribution was found to be - 
__ 

25% at C-6 
syn 25% at C-6,nti and 50% at C-212. Silver catalysis however, produ- 

ced only B-deuteronaphthalene. 

From these findings it is seen that the copper-promoted reaction requires 

that the central and one of the lateral bonds in the bicyclobutane moiety be 

broken. Benzvalene gives the pair of exocyclic carbenoid species 10 and 11 and 

the benzo-derivative gives 16 and 17. - - Reclosure of 10 and 11 by internal 1,2 - - 

and/or 1,4 addition will account for the scrambling in benzvalene and its absence 

in benzobenzvalene. The remarkable difference of the label distribution observed 

in the fulvene products however, necessitates two different scrambling mecha- 

nisms. The first is the recycling process via benzvalene and the second involves 

[1,5] siqmatropic shifts of 11 to produce 12 and 2. Either hydride or group mi- 

gration could be invoked. For reasons of geometry, the indenyl carbenoids (16 

and 17) are incapable of undergoing such [1,5] shifts and accordingly the pattern - 
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of label distribution is different. 

14 - 2 17 
b 

I 
1 

(5) Q& &jD+dD 
Clearly, the rearrangements by silver proceed by a fundamentally different 

mechanism as indicated by the exclusive formation of B-deuteronaphthalene from 

14. It can be concluded that the two diagonally opposed bonds of the bicyclobu- 

tane moiety are broken with aromatization to naphthalene. 

AcknowZsdgemente. We wish to thank Professor 

for many helpful discussions. Financial support by 

Foundation is gratefully acknowledged (Project No. 

C.W. Jefford and Dr. P. lJZf 

the Swbs Notionat Science 

2.0010.73). 



REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. R.F.C. Brown, G.E. Gream, D.E. Peters & R.K. Sally, Aust. J. Chem. 21, 2223 

F.D. Mango, Coord. Chem. Rev. l5, 109 (1975). 

R. Noyori, M. Yamakawa & Ii. Takaya, J. Amer. Chem. Sot. 98, 1471 (1976). 

LA. Paquette & G. Son, J. Amer. Chem. Sot. 96, 203, 215, 224 (1974) 

P.G. Gassman & R. R. Reitz, J. Amer. Chem. Sot. 95, 3057 (1973). 

W.G. Dauben, A.J. Kielbania, Jr. 0 R.N. Raymond, J. Amer. Chem. Sot. 95, 

7166 (1973). 

I. Murata, K. Nakasuji 8 H. Kume, Tetrahedron Lett. 3401, 3405 (1973). 

T.J. Katz, E.J. Wang 01 N. Acton, J. Amer. Chem. Sot. 93, 3782 (1971). 

Deuterium distribution was determined by 'IX-FT-NMR spectroscopy. See the 

accompanying letter by U. Burger I F. Mazenod. 

6.6-Dideuterofulvene was synthesized independently" and did not scramble 

its label on contact with copper. 

D. Meuche, M. Neuenschwander, H. Schaltegqer I H.U. Schlunegser, Helv. Chim 

Acta 47, 1211 (1964). 

cf. R.D. Suenram & M.D. Harmony, J. Amer. Chem. Sot. 95, 4506 (1973); 

R.D. Suenram 8 M.D. Harmony, J. Chem. Phys. 58, 5842 (1973). 

The interpretation is based on the following ' H-NMR shift aseignement for 

the non-aromatic protons of 2 [values in 6 [ppm] in CClJ: 6.70 (H-3), 

6.32 (H-2), 5.88 (H-68yn) and 5.55 (H-6(mti). See however ref.13 for a dif- 

fering tentative assignement. 

(1968). 


