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Abstract - The title reaction proceeds with partial or extensive race- 

mization depending on the solvent used. 

1,2-Shifts of electron-withdrawing groups (COR, COOR, COSR, CONR2, etc.) towards electron-defi- 
4 

cient centres are well 

to give 2 when treated 

experimental conditions 

epoxybutan-1 -ones (cf. 

migration terminus and 

suggested that in these 

carbon and proceeds via 

established. ’ For example, isophorone oxide (1) undergoes a rearrangement 

with BF3 etherate in an inert solvent (benzene 2 

3,477 

or CH2C123). Under proper 

the yield of 2 is as high as 97%. In the open-chain 1,3-diphenyl-2,3- 

3) the 1,2-acyl migration proceeds with inversion of configuration at the 

without loss of optical purity as shown by Domagala and Bach.8 Bach has 

cases the reaction involves neighbouring group participation by the carbonyl 

a transition state of type 5. 
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Fig. 2. ‘H NMR spectra (80 MHz, C6D6) 

a) (+) - 1 ; b) (z) - 1 + 0.5 equiv Eu(hfbc)g 
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Recently, discussing the rearrangement of some cyclic a J-epoxy ketones Bach and Klix attributed 

the facility of acyl migration in certain cases also to neighbouring group participation by the car- 

bony1 group and the ability of the molecule to assume a transition state geometry resembling 5.3 

According to Bach and Klix, 1 should rearrange along this reaction path. One would expect, there- 

fore, optically active isophorone oxide to rearrange without loss of optical purity. 

It is the purpose of this communication to demonstrate that the situation may not be as simple as 

that, for results obtained in a study of the BF3-catalyzed rearrangement of (+)-isophorone oxide 

seem to contradict the view put forward by Bach and Klix.’ 

(+)-lsophorone oxide (10) was prepared taking advantage of Toda’s recently introduced resolution 

technique which utilizes complexation of racemic isophorone oxide (1) with optically active 1,6-bis 

(o-chlorophenyl)-1 ,6-diphenylhexa-2,4-diyne-1,6-diol (8).12 Several features of this procedure merit 

comment. The synthesis of 8 from 6 via 7 and 9 involves itself a resolution step. 7 is resolved by 

a three-step procedure including a) complexation with (+)-brucine, b) crystallization, and c) cleavage 

of the complex with dilute HCl.13 We were unable to achieve complete resolution of 7 by just one 

cycle. Inconveniently, 3 cycles had to be performed to obtain 9 with more than 90% optical purity. 

At the end of this work we found that resolution of 7 by liquid chromatography using cellulose 

triacetate as stationary phase was possible (see Fig. 1). Tanaka and Toda have reported that they 

were unable to determine the % e-e. of 10 by NMR analysis using the chiral shift reagents Eu(tfc)3 

and Eu(hfbc)3 in CDC13 solution. 
12 

As figures 2a and 2b demonstrate this determination can be 

readily performed using Eu(hfbc)314 in C6D6 solution. According to this method our sample of 10 

had an e-e. > 90%. 
15 

Subjecting 10 to the BF3-catalyzed rearrangement in CH2C12 solution under the conditions reported 

by Bach,’ led to 11 in 93% yield. The stereochemical outcome of this rearrangement was studied 
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as follows. Selective reduction of the aldehyde group of 11 with lithium tri-t-butoxyaluminium 

hydride (1.06 equiv) in THF (5.5 h at -65OC, then H20 quench and aqueous work-up) followed by 

chromatographic separation (silica gel, hexane-ethyl acetate 9:l) furnished 12 in 59% yield. Esteri- 

fication with an excess (3 equiv) of the acid chloride 13 of (-)-camphanic acid 
16 

rn pyridine solu- 

tion (22 h at 20°C) led to a 73.9:26.1 mixture of 14 and 15 (GC comparison 
17 

with authentic 

samples of 14 and 1518). Rearrangement of 10 in benzene solution 
2 

followed by reduction and 

esterification as described above gave a 56.7:43.3 mixture of 14 and 15. 

In conclusion, our results provide evidence that the mechanism of the rearrangement of 10 has a 

carbocationic component causing partial or extensive racemization depending on the solvent used. 
19 
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