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Chelotropic reactions have been evaluated theoretically1 with regard to requirements for ener- 

getically economic reaction pathways. Thus orbital symmetry conservation arguments predict-the 

concerted decomposition of three membered rings to occur in an unsymmetrical fashion. The moiety 

KL2 is presumed to depart by a simultaneous displacement of atoma L in the X and Z directions. 
1 

Stereospecific extrusion of NX2, N203, n-Bus 
- 4 

and SO25 from three membered rings fulfills the 

geometrical requirements, if concertedness obtains. 

$p” 
1.198 N,~.>Hl19.10 

1 

The geometry preserving addition of singlet methylene to olefins6 is likewise a chelotropic 

process. Extended &ckel calcuttions for the methylene-ethylene combi&tion support an unsymmat- 

rical but nonethelesa concerted transition state. 
7 
We should like to report a somewhat more 

detailed theoretical investigation of the related system, singlet methylpne, nitrogen and diaair- 

ine (u.8 Gross features of the generally accepted view of three membered ring formation and 

destruction are preserved. However several significant but previously unrecognized mechanistic 

details emerge from the present calculations. 

A recently paramaterized SCF-MO-CNDO proceduregpredicts geometries for singlet methylene 

?A1 &ICH, 104.4'; RCH, 1.098& 'Ag(l80') RCH, 1.094i) and diazirine (gin good to excellent agree- 

ment with experiment. 
10.11 For the two reaction p 
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thways considered below,the energy of each of the 
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Figure 1. Unsymmetrical addition of CH2 (lA1) 
to nitrogen. Circle radii represent the rela- 
tive contributions made by the carbon p&s, 
the nitrogen pJs and the hydrogen Is atomic 
orbitals to the HOMO of the interacting frag- 
ments. (LHCH = 105.4, 124.2 and 126.9O 
respectively) 
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Figure 2. Hyperplanes for the interaction 
of singlet methylene and nitrogen on the 
diazirine potential surface. Energy values 
are relative to those of neutral atans at 
infinite separation; (3 unsymmetrical path- 
way, (b) symmetrical ~2" decomposition. 

favorable than the unsymmetrical case in good agreement with the measured differences in energy 

between the two lowest singlets of methylene (ca. 20 keel/mole). 
10 

Such a picture suggests that 

the unsymmetrical expulsion of CH2 (lA,) from diazirine may be a consequence of the system's tend- 

ency to avoid utilizing an excited CH2 configuration. Similarly any KL2 fragment ejected from a 

three membered ring must choose between these symmetry permitted but energetically distinguishable 

alternatives. 
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