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SWNllary _ Terminal alkynes with secondary amines idimethylamine, diethylamine, piperidine, 

morpholine) and CO 
2 

in the presence of mononuclear ruthenium catalysts, afford the vinyl 

carbamates RICH=CH-O-CONR2. The reaction studies suggest, as the active catalytic species, 

a ruthenium-vinylidene intermediate. 

Vinyl carbamates have been shown to be useful intermediates for the access to agricultural and 

pharmaceutical chemicals or to transparent polymers’. However, the formation of these enol 

carbamates, which results from halogenoalkyl carbamates’ or vinyl chloroformates3, is not 

straitghforward and always involves a multi-step synthesis starting from phosgene. We have shown 

recently that Ru3(CO)r2 could catalyze the formation of vinyl carbamates4 from alkyne and 

diethylamine in moderate yields. We now wish to report that mononuclear ruthenium complexes 

appear to be better catalysts for the activation of terminal alkynes toward ammonium carbamates, 

arising directly from CO2 and a variety of secondary amines, to afford vinyl carbamates in one 

step. The related studies strongly suggest the involvement of a ruthenium-vinylidene intermediate as 

the active catalytic species ; and although the (n2-alkyne)-metal + (n’-alkylidenej-metal rearran- 

gement is now well establishedSY6, evidence of the latter intermediate in the catalytic addition of 

CO,, or of a C02-adduct has, never been reported before. 

Scheme I -- 
h) 

R-CsCH + CO2 + HNR12 ____) R-CH=CH-@;-NR'2 + R-CH=CH-C:C-R 

0 
I: R=Ph 3: R=Ph 

2: R=nBu s-9 4: R=nBu 

(R; -NR12) : 5 (nBu; -NE@; 6 (Ph; -NEta); 7 (Ph; -NMe,); 8 (Ph; -NC_> ); g (Ph; -NzO 

6333 







6336 

References 

I. (a) S. Boivin, A. Chettouf, P. Hemery, and S. Boileau, Polym. Bull. 1983, g, 114. (b) R.J. Khur and 

H.W. Dorough, ‘Carbamate Insecticides : Chemistry, Biochemistry and Toxicology’, C.R.C. Press, 

Cleveland, Ohio, 1976. 

2. C.C. Overberger, H. Ringsdorf and N. Weinshenker, J. Org. Chem., 1962. 27, 4331. 

3. (a) R.A. Olofson, B.A. Bauman and D.J. Vancowicz, J. Org. Chem., 1978, 43, 751. (b) R.A. Olofson, 

J.T. Mar&, J.P. Senet, M. Piteau and T. Malfroot, J. Org. Chem., rg84> 49, 2081. 

4. Y. Sasaki and P.H. Dixneuf, J. Chem. Sot. Chem. Commun., 1986, 790. 

5. (a) K.R. Birdwhistell, S.J.N. Burgmayer and J.L. Templeton, J. Am. Chem. Sot., 1983, 105, 7789. 

(b) A. Mayr, K.C. Shaefer and E.Y. Huang, J. Am. Chem. Sot., 1984, 106, 1517. 

6. M.I. Bruce, and A.G. Swincer, Adv. Organomet. Chem., 1983, 22, 59. 

7. (a) M. Rotem and Y. Shvo, Organometallics, 1982, 2, 1689. (b) M. Rotem, Y. Shvo, 1. Goldberg and 

U. Shmuell, Organometallics, 1984, 3, 1758. 

8. S.J. Landon, P.M. Shulman and G.L. Geoffroy, J. Am. Chem. Sot., 1985, 107, 6739. 

g. K. Ouzzine, H. Le Bozec and P.H. Dixneuf, J. Organomet. Chem., in the press. 

(Received in France 13 October 1986) 


