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NOVEL REARRANGEMENT OF EXO-EPOXIDE OF NORBORNENE 
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Department of Chemistry, Dnepropetrovsk State University,Dnepropetrovsk,Ukr.SSR 320625, USSR 

and 

N.V.Averina and Nikolai S.Zefirov* 

Department of Chemistry,Moscow State University,Moscow 119899,USSR 

SumMry :_~xidelreacts~ithAc~O in the presence of H2ab to give two isaneric tricyclic ethers.2 and 3a. 

Starting from the P.von R.Schleyer's ingenious discovery of isomerisation of tetrahydrodicyclopentadiene to ada- 

mantane3,the "stabilomeric" (term see 4) approach to synthesis of hydrocarbons has been especially fruitful in the 

area of adamantane-like structures5. The key idea of this approach consists in a relief of strain in the course of 

a transformation of a skeleton via rearrangement/s. As a ramification, we have expanded on this approach to cage 

ethers 
6 : for instance, 2-oxaadamantane can be easily obtained from 2-oxatwistane , 2-oxaisotwistane 7 

and,what is 

8 
rore,from the readily available bicyclo[3,3,1]nona-2,6-diole . For a long time our groups have been investigating 

9 
chemistry of strained epoxides . The purpose of the present paper is to describe the stabilomeric rearrangement of 

E-epoxide of norbornene,l. 

It is well documented,that epoxide 1 lo (and 8-oxa-analogs 11 ) undergoes acid-catalysed epoxide ring opening with 

Wagner-Meerwein rearrangement. However,t.he principle products of this rearrangement possess also the norbornane ske- 

leton. We describe here different pathway for that series. 

We have found, that the treatment of 1 with Ac2D in ether in the presence of sulfuric acid proceeds to give the 

mixture of two isomeric compounds 2 and 3a with their yield and ratio being dependent on the conditions '*'13. The 

compound 2 was identified to be 8-oxatricycloC3,3,D,D 
2,7 14 

loctane . 

+ 
The 

13 
C FMR data of 3a reveal the presence of four signals 

15 
,and hence of either C2 or Q. Structural inspection 

Of C7HlD0 family and corresponding isomeric interconversions using the computer system FLAMINGDES l6 has shown that 

only two structures satisfy the spectral requirements, namely stereoiscmeric 7-oxatricyclo[4,1,1,D 2,5 loctanes (3a 

and 3bb) and 4-oxatricyclo[3,3,D,D 
397 

loctane, 4. The choice and unambiguous structural assignment has been made using 

NMR lH+Eu(fod)3 spectra. Determination of Eu(fodj3 induced chemical shifts permitted to calculate 
17 

coordinates of 

hydrogen atoms and position of Eu atom (Fig. 1) and hence, to proove the structure 3a 
17 . 

Taking into account the interrelation of derivatives of 7-substituted norbornane and 2-substituted bicyclo[3,2,01- 

2921 



3b 

heptanes 
18 

we suggest the rationalization 

presented on Scheme 1. Thus, stabilomeric 

isomerisation of 1 includes the Wagner-Me- 
Fig. 1 Localization of Eu atom in the TT 1 

complex 
erwein rearrangement to give 2 , genera- 

tion of carbocationic center at C-7 and 

of Eu(fod)3 + 3a 

o-participation for ion 5 
18 

and OH participation in the final step,6+7, of this unusual rearrangement. 

Scheme 1. 
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