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SUMMARY 

_ The reactions of (diethylamino)dimethylarsine and (dimethylamino) di- 
methylstibine with cyclic carbonates or thiolocarbonate has been shown to take 
place through the addition of As-N or Sb-N bonds across oxygen-carbonyl or 
sulfur-carbonyl bonds of carbonates or thiolocarbonates to give the insertion prod- 
ucts. (Dimethylamino)dimethylstibine reacts with lactones and epoxides to give 
Zsubstituted alkoxy metal derivatives. The structures of the l/l insertion products 
have been determined by spectroscopy or from degradation reactions. 

INTRODUCTION 

In previous papers, the reactions of (dialkylamino)dimethylarsine with j?- 
propiolactone and epoxides’, and the insertions of heterocumulene into the Sb-N 
bonds2v3 were described. Recently, Manoussakis et aL4 published a paper on the 
insertion of CO2 and CS2 into Sb-N bonds. In this paper we describe the reactions 
of heterocyclic compounds with Group V metal amides. 

(Diethylamino)dimethylarsine, and (dimethylamino)dimethylstibine both 
reacted with cyclic carbonates or thiolocarbonates to give l/l insertion products: 

RZNMMeZ + 

R=Me or Et R’=H or Me 

M=As or Sb x=0 or s 

R,NCO,CH,CHXMMe, (1) 

(Io):R=Et,R’=H,M=/%, X=0 

(=a): R=Et. R’= Me.M- As, X=0 

(ma): R=Et,R’= H.M=As,X=S 

ma): R=Me.R@=H,M=Sb, X=0 

(pa) : R=Me,R’=Me,M=Sb,X=O 
(ma): R=Me,R’=H,M=Sb, X=S 

The structure of the adducts was confiied not only by elementary analyses, IR, 
and NMR data, but also by the results of degradation of the products, (Ia)-(Via). 
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R2NMMe, -I- 
=H;! 
I 

\ 
C=O - R,NCO&H,C&SMMe, 

/ 
(51 

M=As. R=Et 

M=Sb. R=Me 

M=As,R= Et 

M=Sb.R= Me 

indicated by their spectra, chemical behaviour, and molecular weights. Aminostibine 
reacted with fl-propiolactone and y-butyrolactone and gave l/l addition products 

Me,SbNMe, f (CH&--C=O MezSbO(CH&CONMea 16) 

I-l=2 or 3 

n=2‘ ol- 3 

resulting from acyl-oxygen bond fission. In the case of phosphoramidite” and 
aminoarsines’, alkyl-oxygen bond fission was observed. This contrasting behaviour 
can be explained by Pearson’s SHAB concept. Because the nitrogen atom of phos- 
phoramidite and aminoarsine has hard-base character, the nitrogen atom will attack 
the hard-acid site of P-propiolactone, i.e., the sp3 carbon atom. When the substituent 
on the nitrogen atom is replaced by antimony, the hard character of the nitrogen 
atom will be substiantially reduced because of the symbiotic effect of the antimony 
atom. Thus the nitrogen atom on aminostibine wiil prefer an sp2 rather than an sp3 

carbon atom. In the reaction of fi-propiolactone with phosphoramidite, alkyl-oxygen 
bond fission occurslo, but in this case the basic site of phosphoramidite is the phos- 
phorus atom. 

The reaction of epoxides with aminostibine proceeded through normal ring 
opening of epoxides, in keeping with the behaviour of aminoarsine’. This could be 
caused by steric hindrance between the substituents in the epoxides and the entering 
reagent. 
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