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1 
Concerted [1.2]-shifts occur very easily in carbonium ions, (11, X = Y = E or CR,, 

* - +, but not in radicals (1). l - l , or carbanious, (1). * - -. This is readily explained2 

by considering the 3-centre orbitals of the transition state. Uowever concerted [1,2]-shifts 

with retention of configuration in the migrating group do also occur readily in a number of 

other situations where X and Y are heteroatou possessing lone-pair electrons. Themost 

failiar em&es3 are rearrangements of tertiary o-ketols in acid, (11, X = Y = 08, l = +, 

or bare, X = P = 0 , * - +, and the bensilic acid rearrangemat. The molecular orbitals in 

the transition state for rearrangements of this type may be derived by interaction of the 

three centre orbitala, +L - e3, with the A’ and A" combination orbitslr. ~1 and I 2, derived 

from the lone-pair orbitals on X and Y (Pig. 1). Three bonding orbitals, $1 - +3, are then 

obtaiued for all likely relative emrgiea for +L - e3 on the oue hand and u1 and o2 on the 

other. A Lou energy transition state is therefore available for a whole spectrum of 

situations with changes in X and Y having only a second order effect on the ease of rearrange- 

3 
Pent. This is observed in practice, exsmples of rearrsngemeats being known vhere X - Y - OH 

4 -3 -3 
or OB; X-Y-0; andX=tWl,Y=O. The case where X - Y - l$C- is intereating 

but has not yet been observed; but-3-enyl anions undergo an alternative rearrangement via - 

cyclopropylcarbinyl anions. 6 An interesting system vhich should avoid this is (2). 

fIllowed if 

* = _ -9 _.._._(3) 
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The transition state for the a-ketol rearrangement may alternatively be formulated 
7 

as a combination of a carbon radical and a semidione radical anion. The half-occupied orbitals 

of these combine as in Fig. 2, leading to strong bonding. Reaction through thir transition 

state should occur readily. On this simple analysis alkyl shift to carbon is allowed but shift 

to oxygen to give an enolate anion is forbidden. Similar considerations apply to a but-3-enyl 

anion but in the corresponding cation a C2 + Cl shift is allowed but a C * C shift is forbidden 
2 3 

(3). Notice that a [1,2]-shift (with retention) ir always tovard the more electron-deficient 

centre. This appears to be generally true for concerted [n,m]-shifts with retention where 

n+r-4n-1; the converse applies when II + m - 4n + 1. 

I wish to thank Professor R. Roffmann for a helpful comment. 

REFERRNCES 

1. See, for example, 1. Saunders and J. Rosenfeld, J. Amer. Chem. Sot.. PA, 7756 (1969); 
G.A. Olah and J. Lukas, E., & 4739 (1967); G.A. Olah and A.M. White, J. Amer. 
Chem. Sot., & 6883 (1969). 

2. U.S. Trahanovrky. J. Org. Chem., 2, 1666 (1965); B. Hoffmann and R.B. Woodward, 
Accounts-of Chemical Research, I, 17 (1968). 

3. S. Selman and J.F. Eastham, Quart. Rev., if, 221 (1960). 

4. A. Nickon and Y. Lin, J. Amex. Chem. Sot., & 6861 (1969). 

5. C.L. Stevens, H.T. Ranson, and K.G. Taylor, J. Amer. Chem. Sot., 82, 2769 (1966). 

6. M.E.H. Rowden. A. Waercker, J. Burdoa, and J.D. Roberts, J. Amer. Chem. Sot., 3, 1732 (1966). 

7. R.B. Woodward and Il. Roffmann, J. Amer. Chem. SOC., 87, 2511 (1965). 


