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Summary: Secondary amlnes react with carbon dioxide and terminal alkynes in the presence of a 

catalytic amount of (~4-1,5-cyclooctadiene)(~6-l,3,5-cyclooctatri~ne)ru~h~n~~~m CRU(COD)ICOTII 

and tertiary phosphine in toluene to give enol carbamates in good yields with high regio- and 

stereoselectivity. Cyclic enol carbamates, 5-methylene-2-oxazolidinones are obtained from N- 

substituted propargylamines and carbon dioxide in high yields. 

During the last decade considerable attentions have been paid to use carbon dioxide as a 

raw material in organic syntheses catalyzed by transition metal ccmplexes. Ii We recently 

reported a useful method for preparing enol carboxylates by addition of carboxylic acids to 

terminal alkynes catalyzed by a bis(95-cyclooctadienyl)ruthenium-tertiary phosphine-malelc 

anhydride system. 2) 

On the other hand, Dixneuf et al. have recently shown that enol carbamates can be prepared 

by addition of carbamic acids to terminal alkynes catalyzed by Ru~ICO)~~~) or RUCKUS), where 

yields and selectivities of carbamates are low for aliphatic acetylenes. 

We now report that a bis(T'-cyclooctadienyl)ruthenium or Ru(COD)(CCT)-tertiary phosphine 

system catalyzes the reaction of secondary amines with carbon dioxide and terminal alkynes to 

give enol carbamates in good yields with high regio- and stereoselectivity (eq. Ii. 

RZNH + CO2 + HCxBu 
[RU]/PR'~ R2NCO0 

QBU (1) 
in Toluene l&3 2 and E 

R'= Cy or Ph R2= Et&lZ)/(lE): -(CH2)4-,(2Z)/(2E): n-Pr2,(3Z)/(3E) 

Furthermore, the reaction of N-substituted propargylamines with carbon dioxide gives cyclic 

enol carbamates in high yields (eq. 2). 

[RuI/PPh3 s-7 
HCzCHZNHR + CO2 > 

oKN-R 
(21 

in Toluene 
4% 

R = n-Pr,(4): PhCH2,(5): I-Pr,(L) 

In a typical procedure, diethylamine (1.46 g, 20 mmol), 1-hexyne (0.82 g, 10 mmol), 

Ru(CODI(COT) (0.063 g, 0.2 mmol), tricyclohexylphosphine (0.112 g, 0.4 mmol) and toluene (10 

ml) were placed in a 100 mlautoclave and 50 atm of carbon dioxide was charged. The mixture 

was heated at 100°C for 8 h with stirring at 1000 rpm. Careful vacuum distillation of the 

4417 



4418 

Table 1 Preparation of En01 Curbnwntes Catalyzed by Ru(U~fIj (CO’f’j/PK ?~‘j 
_-__- 

run PR’3 

lC) PCY3 (12)) ml 
2 I’Cy. 3 
3 PCY3 (22) 3 (=I 
4 PPh 

3 (32)) (3Ej 

a) Amine: 20 mmol, 1-flexyne: IO mmol, Ru(COI))(CWTj: 0.2 mnwl, Phospf~inc: (1.4 minol, l’ol~iei~e: 

10 ml, CO2: 50 atm, lOO”C, 8 II. b) GIL yield (ISO~~LEII yield). c) $8 II. 

d) N-Substituted propxrgylnrnint: 10 mmol. 


