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ELECTROPBILICITY AND NUCLEOPHILICTTY IN SINGLET CARBENES. 

II. ELECTROPHILIC SELECTIVITY. 

Wolfgang W. Schoeller 

Fakultgit fur Chemie der Universitrt Bielefeld, D-4800 Biclefeld 

Abstract. The electrophilic selectivity of the singlet carbene in the addition 

reaction to olefines is expressed as the derivative of the interaction energy 

with respect to the ionization potential of the olefinc. Theoretically 

derived reactivity indices agree with experimentally measured selectivities. 

The electrophilicity and nucleophilicity of singlet cnrbenes in the 

addition reaction to olefines can be recast in terms of one-electron 

bation theory'. Here we present a correlation between experimentally 

and theoretically derived reactivity indices. 

pertur- 

measured 

The selectivity of a singlet carbene :CXlX2 is usually determinedC by 

measuring the relative addition rates towards a standard set of different ole- 

fines. In the framework of the previously derived theoretical model', a change 

in the olefine (propene, butene etc.) corresponds to a raising or lowering of 

the 1~ (.ir*) orbitals of the olefine (ethyl.ene) by the amount A (Figure 1). 

On this basis, selectivity indices S can be defined as, 

(1) 9 n=En+A ; ET*=En* + A 

We have performed a linear regression analysis between experimentally' and 

theoretically3 determined (A ~0.) selectivity indices (Table l), r*=0.9911. 

Although the agreement is satisfactory for the halocarbenes, it is not 

for the phenyl-halo-carbenes4. Diamino- , dihydroxy-carbene and cyclopropyli- 

dene possess very high selectivity indices. This agrees with cyclopropylidene' 

preference to behave as a nucleophilic rather than an electrophilic carbene. 

Acknowledgement. I thank Professors H.H. Jaff6 and G.W. Klumpp for fruitful 

discussions. 
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Table 1. Figure 1. 
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ataken from ref. 2b; 
b 
taken from ref. 2c; 'methyl group neglected as a-center; 

d 
phenyl group twisted by 90 degrees; eestimated from Figure 2 in R.A. Moss, 

M. Vezza, W. GUO, R.C. Munjal, K.N. Houk and R.D. Rondan, J.Amer.Chem.Soc., 

101, 5088 (1979). 
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For the unsymmetrical carbenes (X,# X2) the charge transfer from 'p2 to T* 

was added. For the fit the first six values of Table 1 were considered. 

(4) The theoretically derived m-values for the phenyl-halo-carbenes are a 

function of the torsional angle of the phenyl group out of the n-system 

(A m = m. (1-cos 0 )). 
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