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Recently, we have demonstrated that various derivatives of bicyclo[l.l.O]butsne are 

extremely susceptible to rearrangexent in the Fesence of certain transition metal can- 

plexes. !lhis principle is illustrated by the facile conversion of &to < and of rto 4_' 

CH3 
D 

A CH3 

&H3 

1 
fl 

qJCH3 
0 C"3 

R 

pranoted by certain transition metal carbonyls such as rhodium dicarbonyl chloride dimer. 

Both Of these rea?XangenUZntS are ccanplete in 8 few minutes St 25' in the pesence of 2 mole $ 

of rhodium dicarbowl chloride dimer. In 8 formal sense both of these rearrangements can be 

viewed as retro-carbene additions accompanied by 8 hydrogen shift. We now wish to report 

th8t the cleavage of polycyclic molecules in 8 formal retro-csrbene sense is not limited to 

derivatives of bicyclo[l.l.O]butane and that derivatives of bicyclo[2.l.O]pentaue, such as 

the propellsne, & are prone to isomerization in the presence of trace 8mount.s of transition 

metal ccqlexes. 
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When tricyclo[J.2.1. 01’5]octsne3 (2) was exposed to 5 mole $ of chlorotricarbcnyl- 

iridium(I) dimer in chlmoform solution far 24 hr. at 50°, it was completely iscmerized 

to a J6:64 mixture of k-methylenecycloheptene (6) end 5-methylenecycloheptene (I) in 52$ 
4 

yield. Catalytic reduction of the mixture of products over 5$ palladium on carbon PO- 

Ps . cJCH2 + 6 
2 2 3 

duced cmly methylcyclcheptane which was identical in all respects to an authentic sample.5 

In crder to establish the nature of the initially formed dienes, both were independently 

synthesized. Ihe preparation. of Lwas relatively straightforwerd. The alcohol, & was con- 
8 

verted to-the tosylate ~utilizing e-toluenesulfonyl chloride in pyridine. Reactian of 2 

with potassium t_-butoxide in dimethyl sulfoxide gave 3 Ihe synthesis of the isomeric diene, 

_, proved considerably more difficult. 6 CycloheptenJ+-one (ID) was wepared according to 
7 

literature directions. When conversion of gjnto 6 via the classical wittig procedure _- 

proved unsuccessful in OLIP hands, we synthesized 11 via reacticn of gwith trimsthylsulfonium x- 

ylid. When 11 was reacted with sodium iodide and zinc powder in acetic acid buffered with 
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sodium acetate, k-methylenecycloheptene (6) was formed, which was identical in all respects 

to that obtained from the iscmerization of 2 !Ihe nmr spectrum of a showed absorptions at 
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7 4.35 (Z-i, multiplet), 5.38 (2~, singlet), 7.18 (2~, breed doublet), 7.438.01 (4H, ticad 

multiplet), and 8.10-3.58 (a, tamad multiplet). 'ihe nmr spectrum of 7 showed absorption8 

at 7 4.14 (a~, multiplet), 4.28 (2H, singlet), and 7.76 (8H, bmsd singlet). The synthesis 

of authentic samples of 6 and 1 firmly established the structural assignm?nts. The isaneri- 

zation of >was not limited to chlorotricsrbcqfliridium(1) dimer. Similar results were ob- 

tained when the isaanerization was pauoted by either rhodium dicarbonyl chloride dimer cw 

dichlorotricarbonylruthenium(I1). 

Formally, the isamerization of 

plexes involves the cleavage of the 

zin the presence of thevarious trsnsiticmmetal com- 

Ci-Ce and Ci-Ce bonds of 5, acccenpanied by either 

8 

migration of a hydrogen from Ce to yield 1, or from CT to woduce 6 Fran a mechanistic 

point of view it is helpful to view this isomsrization in terns of the intermediate fozvm- 

tion of a metal-carbene canplex which can bs envisioned 

Hydrogen shift with conccanitant loss of the metal would 

overall process would then be one of oxidative addition 

the reactian followed by reductive loss of the metal at 

as a resonance hybrid of &2_and & 

produce the observed products. The 

of the metal in the esrly stages of 

the terminating step of the re- 

action. 
9,lO 

We are continuing to investigate the mechanistic details of the fascinating isomsriza- 

tion of highly strained polycyclics by transition metal complexes. !J.he support of this 

investigation by the National Science Foundation is gratefully ackncwledged. 
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10. It is tempting to think of these reactions as simple Lewis acid-base reactias, in 
which the transition metal complex plays the role of the Lewis acid. In all cases 
studied by us thus far, this approach will adequately explain the observed products. 
However, in most cases the products observed from the reaction of the highly strained 
polycyclics with transition metal complexes are different from those observed when 
conventional Lewis acids are used. Intriguingly, both sets of products can be 
rationalized in terms of psuedo carbon&n ion processes. 


