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The report by Evansi that [3,3]-sigmatropic rearrangements (eq 1) are strongly accelerated 
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when M = K has led us to investigate the effect of the potassium alkoxide substituent on rl,J]- 

sigmatropic rearrangements (eq. 2 and 37. 

Apparent [1,3]-shifts of alkoxides have been reported as early as 1966' and certain 

anomolous Grignard reactions have been known for a very long time.6 Benkeser7 reported"thefirst 

documented case of a reversible Grignard reaction" in 1969. He showed that the initial adduct 

of crotyl magnesium bromide and ditertbutyl ketone was the more hindered alkoxide &, which slowly 

rearranged to 2a.' 
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R1=R,&ert-butyl 
Rs=H, R4=CHa 
M=%K 

R1=H, Ra=~-CeH1s 
Rs=H, R4=CH=CH2 
M=ZnBr 

2a. 

b. 

R1=H, Rs=CeHS C. 

Rs=CHs, R4=CH=CH2 
M=K 

R1=OLi, R2=CHs d. 
Rs=R4=C& 
M=Li 

R1=Ra=tert-butyl 
Rs=H, R4=C!Hs 
M=MgK 

R1=H, Ra=x+!eH1a 
Rs=H, R4=CH=CH2 
M=ZnBr 

R1=H, R2=C& 
Rs=C&, R4=CH=CH2 
M=K 

R1=OLi, R2=CHa 
Rs=RR4=C& 
M=Li 

This reaction has been pursued in a number of elegant papers by Miginiac,l' who investigated 

MgBr and ZnBr salts in a wide variety of solvent systems. For example, the rearrangement lb_ - 2 

requires > 100 hours in refluxing THE. The bis-alkoxide rearrangement Id - 2 has also been 

reported.ll 

We have determined that the so-called "reversible Grignard reaction" is strongly cation depen- 

dent and, as a [1,3J-sigmatropic shift, is subject to the same sorts of solvent effects as the [3,3) 

shifts reported by Evans.' Whereas the magnesium or zinc sa1ts7,s,10 usually require several days 

at 65” or above, the potassium salt &rearranges rapidly to &below room temperature.12 A 

summary of a number of rl,3]-sigmatropic shifts in this series is outlined in Table 1. 

Table 1: Solvent and Cation Effects on the Rearrangement & + 2 

Entry RI R2 Rs R4 M Solvent Temp. Half-Life 

1. n-CeHls H CH=CH2 CHs Li THE 65” 4 hours 

2. n-CeHrs H CH=CH2 CHo Na THF 65” 2 hours 

3. n-C&a H CH=CH2 CHs Na THE/Crown 0" 30 min 

4. n-C&3 H CH=CH2 CHs Na HMPA 0" 30 min 

5. n-CeHls H CH=C!H2 CHs K THF 0" 10 min 

6. n-C&~ H CH=CH2 '.I& K Et20 0" 40 min 
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at 45" overnight. Synthetic 

basis of subsequent reports. 
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and mechanistic studies are currently being pursued and will form the 

Acknowledgment: We wish to thank the donors of the Petroleum Research Fund administered by the 

American Chemical Society for partial support of this research. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

REFERENCES AND NOTES 

D.A. Evans and A.M. Golob, J. Amer. Chem. Sot., a 4765 (19'75). 

Two recent reports of potassium alkoxide accelerated [1,37 shifts have appeared.3p4 

B. Franzus, M.L. Scheinbautn, D.L. Waters and H.B. Bowlin, J. Amer. Chem. Sot., 92, 1241 (1976). 

R.W. Thies and E.P. Seitz, J.C.S. Chem. Commun., 846 (1976). 

V. Scht)llkopf and K. Fellenberger, a, 6& 80 (1966). 

H. Gilman and J.E. Kirby, J. Amer. Chem. Sot., s 345 (1932); R.A. Benkeser and T.E. Johnston, 
J. Amer. Chem. Sot., 82, 2220 (1966). 

R.A. Benkeser and W.E. Broxterman, J. Amer. Chem. Sot., 91, 5162 (1969). 

A mechanism involving reversal of the MgBr salt to ketone and crotyl magnesium bromide was 
postulated. More recent evidence' has been put forward to substantiate this mechanism, 
such as crossover products and protonolysis of the freed Grignard reagent. 

R.A. Benkeser and M.P. Siklosi, J. Org. Chem., 5 3212 (1976). 

F. Barbot, C.H. Chan and P. Miginiac, Tetrahedron Lett., 23Og (1976) and references cited there- 
in. 

J.C. Dalton and B.G. Stokes, Tetrahedron Lett., 3179 (1975). 

Yields for reactions reported here are in the 60-80s range. All new compounds possess 
spectral and analytic data consistent with the assigned structures. 

S.R. Wilson, K.M. Jernberg, and D.T. Mao, J. Org. Chem., $& 3209 (1976). See footnote 11. 

This contrasts with the rearrangements reported by Thies 4 in which the pl,3] shift predominates. 


