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We wish to report the first example of a zinc-catalyzed rearrangement of the bicycle 

[P.l.O]pentane ring system. Namely, the rearrangement of I-Phenylbicyclo[2.1.O]pentane(b) 

with a catalytic amount of zinc iodide in benzene (2 hr, 60') to give as the sole product 

3-phenylcyclopentene(2a). Ph 
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I-Phenylbicyclo[2.1.0]pentane2(2) was prepared by treatment of I-phenylcyclobutene3 

diazomethane catalyzed by cuprous chloride4 and purified by preparative glpc (15% diethy- 

with 

lene glycol succinate on 80-100 YS," base washed Chromosorb W). The assignment of structure 

followed from spectral data CX,,, 2 230nm (E 2, 9,000)5; 6 
COC13 

7.25 (m, 5, aromatic), 1.72- 

2.72 (br m, 4, cyclobutyl). 1.12-1.67 (br m, 3, cyclopropyi: mass spectrum (70eV m/e 1441. 

The product of rearrangement (3) was purified by glpc and identified by comparison of 

its spectral properties (ir, nmr and mass spectra) with those of an authentic sample.6 

In order to gain some insight into the mechanism of this zinc-catalyzed rearrange- 

ment, we studied the isomerization of the 5,5-dideuterio compound k. The results 

obtained are consistent with a mechanism involving metalocyclic intermediates7 (eq. 1) 

or a metal assisted concerted [d, + u2,] pericyclic reaction.' The results are incon- 

sistent with a mechanism involving the type of metal hydride intermediates observed in the 

1145 



1146 No. 13 

rhodium catalyzed rearrangement of bicyclol2.1.OIpentane and its 5-carboethoxy, 2 and 5- 

methyl derivatives.' 
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The deuterated substrate was prepared as described above using deuterated diazomethane. 
10 

The 5,5-dideuterio compound, lib, was glpc purified and rearranged with zinc iodide (27 mol%) 

in benzene (25 min. 60') to give labeled Zkphenylcyclopentene (2b), which was purified by 

glpc and analyzed by proton nmr and mass spectroscopy." The data obtained for two runs on 

separately prepared starting materials of different deuterium composition are given in Table 1. 

Table I 

Deuterium Distribution in %Phenylcyclopentene, 8 

Position 

Sample Vinyl ' benzyl ' 

la 0.30*0.06d 0.33 L 0.06d 

2b 0.42k0.07d 0.47 A 0.05d 

a. 

b. 

C. 

By mass spectra the starting material (Jb) contained 0.68 deuteriums and the 
product (3) 0.64 deuteriums. 
By mass spectra the starting material (D) contained 0.90 deuteriums and the 
product 0.86 deuteriums. 
Based on nmr integration using the phenyl integration as 5.00 protons. The 
integrals were corrected running a pure sample of at the same instrument 
settings. q The errors given are the standard deviat ons over seven integrations. 
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The data indicate that 

in the benzylic and vinylic 

within experimental error equal amounts of deuterium result 

positions of the Sphenylcyclopentene product. The rearrange- 

ment, therefore, involves hydrogen or deuterium migration from C(5) of the labeled phenyl- 

bicyclopentane without scrahling of the label by intervention of metal hydride inter- 

mediates. 

The rearrangement ofiis also catalyzed by other transition metals. However, the 

rearrangement of ,l_ promoted by rhodium and silver is much less regiospecific than the 

zinc-catalyzed rearrangement. In these cases mixtures of 2 and 1-phenylcyclopentene are 

obtained as products (eq. 2). 

Ph 

L7i - 0’” + (y’” (2) 

1 [Rh(Cg)2C112 56 44 
rv 

AgBP4 28 72 

The mechanism of these latter transformations is presently under investigation. 




