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A Seleno-Pummerer Rearrangement of Haloselenuranes 
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When heated or treated with triethylamine in tetrahydrofuran, 

diacetonyl- and diphenacylselenium dichlorides and their derivatives 

undergo seleno-Pummerer rearrangement to give the corresponding a-

chloro selenides in good yields.

Pummerer rearrangement has been extensively studied both from mechanistic and 

synthetic points of view.1) In spite of the recent explosive growth of the 

chemistry of organoselenium compounds, seleno-Pummerer rearrangement has not been 

much stuided. It is only known that oxyselenuranes, formed either by reaction of 

selenoxides with acid anhydrides2,3) or by action of benzoyl peroxide on sele-

nides,4) undergo Pummerer rearrangement to give the corresponding a-acyloxy 

selenides. Herein we report the seleno-Pummerer rearrangement of diacetonyl- and 

diphenacylselenium dichlorides and their derivatives (1) to give the corresponding 

a-chloro selenides (2) in good yields. The reaction corresponds to the Pummerer 

rearrangement involved in the a-chlorination of sulfides by chlorinating reagents 

such as molecular chlorine, sulfuryl chloride or iodobenzene dichloride.1) 

The dichlorides 1 are easily obtained in high yields by reaction of 2 equiv. 

of ketones with selenium oxychloride5,6) or selenium tetrachloride.7)

1 2

Heating diphenacylselenium dichloride (1a) in refluxing tetrahydrofuran (THF) 

for 1h affords the chloro selenide 2a (65%), phenacyl chloride (18%),8) and a 

small amount of acetophenone. Probably 1a partly exists as an ionized species 1a•Œ 

in a solution. Thermal dehydrochlorination of 1a•Œ leading to the carbonyl- 

stabilized selenium ylide 3 followed by migration of chlorine would give rise to 

2a. Phenacyl chloride must be formed from 1a•Œ through the C-Se bond cleavage by 

chloride ion, which is rather commonly observed with diorganylselenium dihalides.9) 

The action of base on la is expected to facilitate the dehydrochlorination. 

Actually treatment of la with a slight excess of triethylamine in THE at 0•Ž for 

3h cleanly afforded 2a in 86% yield,10,11) 

A series of 1 were synthesized and treated with slightly excess triethylamine 

in THE at 0•Ž for 3h. The results summarized in Table 1 show that the reaction 

is general and affords the corresponding 2 in good yields. Recently synthetic use
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Table 1. Et3N-induced Seleno-Pummerer Rearrangement of 1 to 2

of diphenacyl selenide and related compounds has been developed6,12) and hence 

compounds 2, being readily obtainable here, might serve as useful synthetic inter-

mediates. 

Finally, treatment of compound 4 having methyl groups on a-positions with 

triethylamine in THE at 0•Ž unexpectedly but cleanly afforded phenyl vinyl ketone 

in 85% yield. In this case the transition state of E2 elimination (shown below) 

seems to be kinetically preferable to that leading to the selenium ylide as the 

intermediate of Pummerer rearrangement.
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