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Sumnary. Oxidation of alkynyl ethers and -amines with iodosylbenzene in presence of Ru- 
catalysts affords a-keto esters and a-keto amides in 44-84% yield. These conversions can 
also be effected with RuO,. 

Oxidations based on iodosylbenzene are of current interest in connection with model studies 

for peroxidases and cytochrome P-450.' Preparative applications in catalytic and uncatalyzed 

systems have been reported with PhIO,' but also Ph102.3 We have previously found that PhIO in 

conjunction with Ru-catalysts is an efficient reagent for conversion of alcohols to aldehydes, 

ketones or carboxylic acids.2a Disubstituted acetylenes are converted to a-diketones in yields 

of 65-86%, while terminal acetylenes are cleaved to carboxylic acids.4 We have applied the 

combination of PhIO/Ru-catalyst to 1-alkynyl ethers and 1-alkynyl amines to obtain the corre- 

sponding a-keto esters and amides in fair to excellent yield, depending on the substituents 

present in the substrate: 

R-C=C-OR' 
0 

R-CiC-R' 
R' 

'R' 

RuC12(PPh& 

0 

The results are summarized in Tables 1 and 2. 
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Table 1. Oxidation of 1-alkynyl ethers5 with PhIO/RuC1,(PPh,),a 

Substrate R R' Isolated yieldb Remark* 

1 H CzH5 decomposition _ 

2 CH3 CZHS 67%c - 

3 is+C3H7 CH3 60% 64% with Ru0410 - 

4 n-C6H19 CHB 59% - 

5 n-C5HS is+C3H7 60% _ 

6 C6H5 CzH6 70% 1 mm01 scale _ 
(30 min) 

'Conditions: 10 mmol of substrate, 2.6 equiv. of PhIO, 1% cata- 
lyst, 15 min at RT. bby chromatography on SiO, with pentane (Phi) 
followed by CH2C1,. Cby distillation. 

Table 2. Oxidation of 1-alkynyl amines" with PhIO/RuC12(PPh,)," 

Substrate R R' Isolated yield Remark' 

7 CH3 C2H6 decomposition - 

8 is+C3H7 CH3 44% 5 mm01 scale - 

9 C6H5 CH3 84% 71% with RuO," _ 

10 C6H5 C2H5 76% - 

?Same conditions as above, but 1.5 h reaction time. 

In a typical experiment 96 mg of catalyst (RuC12(PPh,),,) in 25 ml of CH,Cl, were added to 

PhIO (5.72 g, 26 mmol) suspended in 50 ml of CH2C12. Dimethyl(phenylethynyl)amine (1.45 g. 

10 mmol) in 25 ml of CH2C12 was added at once. An exothermic reaction started immediately. 

After 1.5 h stirring excess PhIO was filtered, the solvent evaporated and the product was 

purified by column chromatography. Iodobenzene was eluted with CHPC12, the product, N,fl-di- 

methyl-2-oxo-benzylamide (1.49 g, 84%) with ether. 

No reaction occurs without catalyst; for example, 1 was recovered unchanged after exposure 

to 3 eq. of PhIO during 3 h. The a-keto esters and amides, once formed, are stable towards 

PhIO/RuC12(PPh3)3: ethyl pyruvate was not degraded under the reaction conditions during 12 h. 

Oxidation proceeds also with other Ru-catalysts such as Ru3(CO)lS, RuC12(C0)2(PPh3)2, rutheno- 

cene in CH2C12 and RuC13 aq. (in acetone). The recently published variation of the catalytic 

RuO,, procedure" was applied to 2 and 2 and gave comparable results as PhIO. However, with 

respect to other substrates, our system differs significantly from Ru04. It is inert towards 

alkenes, simple arenes and ethers, but reacts with sulfides to yield sulfoxides and sulfones.'4 
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With respect to this latter reaction, it is comparable to PhIO/TPPFe(III)Cl'd or PhI02 combined 

with Lewis acid catalysts.3b 

To our knowledge the literature concerning oxidation of l-alkynyl ethers and amines is 

very limited. a-Keto esters have been isolated in good yield from ozonolysis" or oxidation 

with OSO~/KC~O~~~ of 1-alkynyl ethers and by ozonolysis of bromoacetylenes.'7 Only one 

observation dealing with conversion of an l-alkynyl amine to a a-keto amide by means of singlet 

oxygen has been reported." The present procedure is simple and convenient. The only limit- 

ation encountered so far occurred with ethoxyacetylene (l_) and N,N-diethylpropinylamine (1) 

which underwent decomposition rather than oxidation under the reaction conditions. 

The synthesis of a-ketoesters and -amides is of interest for asymmetric synthesis of 

a-amino acidslg and for design of certain enzyme inhibitors." In view of its simplicity our 

approach should be competitive to procedures described in the literature.'l 
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