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The assumption that the reactive inte~diate during the metal salt catalyzed cyclopropa- 

nation of oleflns by dlazo alkanes 1s a carbene metal complex (carbenoid) rests upon two 

fundamental facts 1) differences between the processes obtained catalytically and photochemi- 

ca11y2; 2) ophcal inductions in the presence of chiral catalysts3. The existence of free 

carbenes during photolyses of dlazo alkanes rests by analogy upon a few well studied photolyses 

of some not necessartly representative dlazo alkanes, eg. dlazomethane4. Klrmse' has stated 

that "The long lasttng fascination of the carbene concept for organic chemists appears to have 

emotional rather than empirical grounds." One can explain the photochemlcal and catalytic 

reactions of diazo alkanes without invoking carbene or carbenoid inte~diates 5,6 . It is 

known that the reactlvlties of diazo acetic esters and diazo malonlc esters are dlfferent in 

their modes of decomposltlon (photolytic vs catalytlc)8~g~10. We have tried to establish the 

existence of his-methoxycarbonyl carbenoids by analyzing the activation parameters for both - 

catalytic and photolytlc processes but the data in the Table casts strong doubt as to the 

existence of free carbenes during the cyclopropanatlon of oleflns and during insertions into 

the allylic CH bonds by the alleged singlet carbene. It is clear that although the rate of 

reaction IS dependent upon the number of photons available, the thermochemical rate determining 

step occurs after the photochemical processes and involves the substrate olefln, 

From the data tt is evident that products Zand 3 arise from a common intermedlate and 

that.4 1s derived from a different intermediate. It IS equally clear thatzand 5 arise from 

different intermediates. The value of &AG* for the generation of 2 and 5 is rather high for a 

process involving a high energy carbene. 

There are two simple explanations 1) a charge transfer complex is formed between the 

olefln and the carbene, or; 2) the photoexcited diazo compound forms a complex which then 

proceeds to the final products. The fact that the formation of 3 has a 6AG* higher than that 
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for cyclopropanation (Z 2.1 to = 1.7 kcal.) IS consistent with these hypotheses. The triplet 

carbene envisaged as forming 2 and pL in the sensitized reaction furnished 6AG* values of ;: 1.1 

and 0.0 kcal. Thus the alleged singlet carbene which IS supposed to react in a concerted 

fashion has higher activation parameter differences than the alleged triplet process which IS 

thought to proceed in a non-concerted manner. 

We are therefore forced to conclude that a free singlet carbene is not an intermediate 

during the non-sensitized photolysis of dimethyl diazomalonate. One can envisage: 1) for the 

formation of the cyclopropanes and the allyllc C-H insertion products (a) the photo-excited 

diazo compound forming a complex with the oleflne, or (b) the excited diazo compound forming 

an excitd pyrazoline, 2) for the formation of non-allyllc C-H lnsertlon products (a) direct 

attack by photo-excited dlazo compound, or (b) a free carbene. We prefer the (a) interpreta- 

tions because the P-N2 process does not occur in the mass spectrometer (9 ev to 110 ev) 
11 

and 

the dlazo compound does not lose N2 readily even in refluxlng cyclohexene. In addition lt IS 

well known that the loss of nitrogen from the readily fragmented diazo compound, diazomethane 

IS reverslble'2'#. This problem is under further study. 
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