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Abstract: Reaction of methanesulfonyl cyanide or p-toluenesulfonyl cyanide with carbon radicals 

generated from the acyl derivatives of N-hydroxy-2-thiopyridone gives the corresponding nitriles in high yield. A 

mechanistic scheme is suggested. 

There are many synthetic applications of carbon radicals generated from the acyl derivatives of N- 

hydroxy-2-thiopyridonet. Their easy synthesis and high reactivity make these compounds attractive tools in 

functional group tmnsformations2. In the course of our synthetic studies in radical chemistry we have examined 

the reaction of sulfonyl cyanides (methanesulfonyl cyanide (la) and p-toluenesulfonyl cyanide (lb)) with 

various carbon radicals generated from the corresponding acids (2) via the acyl derivatives (4) formed from N- 

hydroxy-2thiopyridone (3) (Scheme 1). It is known that sulfonyl cyanides easily undergo homolytic cleavage 

between the sulfonyl sulfur and the nitrile carbon atom3. This, in principle, can be utilized for constructing a 

radical chain process. In this chain the carbon radical (5) is trapped by the sulfonyl cyanide (la or lb), 

generating nitriles (6) and sulfonyl radicals (7). The latter then carry the radical chain by attacking 4 and 

producing 5 and thiosulfonates of type 8. The synthetic use of this new radical method was demonstrated in 

reactions with primary, secondary and tertiary radicals generated from 4a, 4b and 4c, respectively (Table 1). 

The data in Table 1 indicate that this is indeed a good to high yielding new synthetic procedure for nitrile 

synthesis. The excess of the trapping agents (la or lb) can be recovered after the reaction and used again. The 

yield of the nitriles is higher in the case of methanesulfonyl cyanide as radical trap. The difference can be 

explained as a combined effect of steric and energetic factors?. 

This new reaction can be used to introduce labeled carboxyl groups into complicated and sensitive natural 

products. This has been shown using two model acids, linoleic acid (2d) and oleic acid (2e) (Scheme 2). The 

acids were transformed to the corresponding acyl derivatives 4d and 4e in 96% and 94% yield respectively. The 

derivatives thus obtained were then photolysed in CH$l;? at CPC with a tungsten lamp resulting in the formation 

of the nitriles 6d and 6e in > 95% yield (Table 2). After purification 6d and 6e were isolated (97% and 95% 

respectively), indicating that indeed the carbon radicals thus formed can be trapped selectively with sulfonyl 

cyanides. No interference of the starting thione or the double bond(s) was observed. Alkaline hydrolysis 

(NaOH/EtOH/H20/ boiling) of the nitriles thus obtained completed the cycle. Linoleic acid was obtained in 8 18, 

oleic acid in 78% yield. These synthetic cycles would have allowed the introduction of a label in 74% and 70% 

overall yield (not optimized) into 2d and 2e6 respectively. 
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Scheme 1 

Table 1 Radical nitrile transfer to the carbon radicals generated from 4a-c 

Radical source 

4a 

4b 

4c 

aby ‘H Nh4R. 

Sulfonyl nitrile 
I 

Yield of the nitriles8 
equivalents with la % with lb 

1 78 65 

3 93 
82 

5 91 

1 73 60 

3 88 86 

5 90 

1 65 55 

3 82 77 

5 84 
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2d b 3 
overnight 

H 
4d (96 %) 

la or lb, hv, CH#.& 0°C NaOH, EtGH 
4d or 4e * 6d or 6e b 2d or 2e 

H20, boiling 

Scheme 2 

‘able 2 Nitrile transfer to the carbon radicals generated from linoleic acid (2d) and oleic acid (2e) 
with sulfonyl cyanides la and lb 

Radical source 

4d 

4e 

Sulfonyl nitrile Yield of the nitriles* 
equivalents with la % with lb 

1 80 60 

3 93 78 

5 > 95 (97)b 83 

1 77 62 

3 89 75 

5 95b 87 

4y ‘H NMR. 
bisolated yield, with 6 equivalents of la. 

Typical procedure: 

To the solution of methanesulfonyl cyanide5 (la) (6 equivalents, 18 mmol, 1.9 g) in dry methylene 

dichloride (5 ml) was added the appropriate mixed anhydride (3 mmol) under argon at O°C and the mixture 

photolysed with two tungsten lamps (GE, 150 W) in a Pyrex flask at 0-5oC (ice bath) until decoloration (5-10 

minutes). Then the reaction mixture was concentrated in vacuum and the nitriles isolated by column 

chromatography on silica gel (hexanes: ether = 3: 1). 
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