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Synthesis of ~-Substituted t~-Iodocycloalkenones 

Chin-Kang Sha* and S h i h - J u n g  H, m n g  

Depar tment  of Chemistry,  National Tsing Hua Univers i ty  
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Abst rac~ Iodination of [~-substituted cycloalkenones with TMSN3/I2/pyridine 
in dichloromethane is reported. 

a-Iodocycloalkenones are versat i le  synthetic in termediates  for the synthesis of many 

biologically active na tura l  products. 1 McIntosh, 2 Johnson 3 and Mc Nelis 4 have reported three 

methods for the synthesis of a-iodocycloalkenones. However we found that  these methods are not 

suitable for the preparat ion of some a-iodocycloalkenones with a ~-substituent.  5 Herein we 

report an efficient method using trimethylsilyl  azide and a mixture  of iodine and pyridine for the 

iodination of p-substi tuted cycloalkenones. 
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Trea tment  of a ~-substituted cycloalkenone with tr imethylsi lyl  azide and a mixture  of 

iodine and pyridine sequential ly in dichloromethane afforded the corresponding ~-substi tuted 

a-iodocycloalkenone. 6 Conjugate addition of trimethylsilyl azide to cycloalkenone 1 gave an 

in termediate  ~-azido trimethylsilyl  enol ether 2, which on subsequent iodination gave a-iodo-~- 

azidoketone 3. El iminat ion of HN3 from compound 3 by pyridine afforded a-iodocycloalkenone 4, 

Scheme 1. 
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Table I Iodination of Cycloalkenones 

Product = Molar Ratio of Reaction ProducP Molar Ratio of Reaction 
and Yieto e TMSN3/12 Time (h) and Yielo e TMSN3/12 Time (h) 

O 

5 R = H  8 1 %  1.5/2 12 
6 R = Me 75% 2/2 12 
7 R = Et 70% 2/2 12 
8 R = n-Bu 80% 2/2 12 
9 R = i-Pr 78% 2/3 36 

O 

10 56% 2/2.5 24 

0 

11 86% 2.5/4 24 

O TMS 

12 85% 2/2 18 

13 3 5 %  2.5/4 24 

a All iodination products were characterized by IR, NMR, MS and HRMS. b Isolated yield. 

In Table 1, several [~-substituted cycloalkenones were converted to the corresponding 

a-iodocycloalkenones in moderate to high yields. However the yield of 13 is relatively low, which 

is probably due to the presence of the terminal double bond. 

In conclusion, we have developed an efficient method for the preparation of a-iodoenones 

with or without [~-substituent, which opens new directions to use [3-substituted cycloalkenones as 

important synthetic intermediates in organic synthesis. 7 
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