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ELECTROPHILICITY AND NUCLEOPHILICITY IN SINGLET CARBENES.

IT. ELECTROPHILIC SELECTIVITY.

Wolfgang W. Schoeller

Fakult#it fir Chemie der Universitidt Bielefeld, D-4800 Bielefeld

Abstract. The electrophilic selectivity of the singlet carbene in the addition
reaction to clefines is expressed as the derivative of the interaction energy
with respect to the ionization potential of the olefine. Theoretically

derived reactivity indices agree with experimentally measured selectivities.

The electrophilicity and nucleophilicity of singlet carbenes in the
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bation thecory . Here we present a correlation between experimentally measured

and theoretically derived reactivity indices.

he selectivity of a singlet carbene :CX1X2 is usually determined”™ by

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

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

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

the w (w*) orbitals of the olefine (ethylene) by the amount A (Figure 1).

On this basis, selectivity indices 5 can be defined as,
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We have performed a linear regression analysis between experimentally2 and

a2
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theaoretic 311173 determined (A =0.) selectivity indices (Table 1)
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Although the agreement is satisfactory for the halocarbenes, it is not

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

dane
aene
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preference to behave as a nucleophilic rather than an electrophilic carbene.
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Table 1. Figure 1.
2 cart
[s) carpene mexp.a mcalc.
:CF, 1.48 1,48
:CC1F 1.28 1.25 X4 .,
:0C1, 1.00 0.98
:CBr, 0.82°  o0.84 X2
:CCH,C1 | 0.50 0.59°
:CH, 0.10°  0.05 ;ﬂ%%—~—%§::
:CHF 0.95 *
— T
:CHC1 0.59 A T e -—
:CHBr 0.50 e . 3
:CBrF 1.20 I‘
:CBrcl 0.91 —
CoOF 0.89 1.59 (0.95)% | & _ A, T = Y,
ccoct  |0.83  1.43 (0.59)¢ n oI,
:coBr | 0.70 1.4 (0.50)%
:C(NH,) 5 2.85 - P,
:C(OH) 2.7% 2.56
:q 2.75
b

8taken from ref. 2b; “taken from ref. 2¢; Cmethyl group neglected as m-center;
dphenyl group twisted by 90 degrees; Cestimated 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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(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 m-system
(Am= m, (1-cos ©)).
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