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Finolethers (1,2) and enamlnes (3,4) are able to yield two different cyclo- 

adducts - 1,2-dlazetldlnea or 5,6-dlhydro-1,3,koxadlazlnes - In the reac- 

tion with azodlcarbonyl compounds. While the mechanism of the 2+2-addition 

leading to the dlazetldlne derivatives Is at111 a matter of debate (1,5), 

one Is tempted to assume a priori the 2tkaddltlon to be a concerted x28 t 

-,,4,-process. This view Is supported by experimental results obtained with 

enolethers (1,2). However In view of the Inherent polarity of both components, 

the possibility of a multi-step reaction must also be considered. 

We wish to present some examples which Indicate that the 2+kadducts from 

azodlcarbonyl compounds and monooleflns can Indeed be formed In a multi-step 

reaction. 
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Azodlcarboxyllc acid dlmethylester (ADN) reacts with ethylvlnylsulflde (Ia) 

or arylvlnylaulfldes (Ib,c) forming a mixture of the 2+2- and the 2*4- 
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isomerlc oxadlazlnea VII and VIII which are rormed in comparable amounts 

(VI:VII:VIII = 3:l:l) in benzene solution. 
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Neither the unsaturated sulfide V no2 the oxadlazines VII or VIII are iaomerized 

when exposed to the reaction condltlons. TherePore, the formation of both 

stereoisomers indicates an intermediate In the 2+4-cycloaddltlon, identifying 

this reaction as a nonconcerted cycloaddltion process. In view of the polarity 

of the ti,&uisaturated 'sulfides, the most reasonable structure for the 

intermediate seems to be that of a more or less free rotating dipole, schema- 

tically represented as IX. 

Such a dipole of course could be the common intermediate of both cycloaddltlon 

reactions. In this case however, the exclusive formation of the cis-isomeric 

dlazetldlne VI in the addition of V to ADM would be somewhat surprising, since 

the formation of trana-isomerlc dlazetldine can be expected to be more 

favourable for stereochemlcal reasons when starting from the ionic IntermedIate. 

On the basis of this result It seems more likely that the ionic precursor of 

the 2+&adducts Is not simultaneously an intermediate In the formation of the 

four-membered ring. 

The dipole IX should be trapped partially or completely by suitable agents 

such as methanol. Running the addition of pheny-lvlnylsulflde Ib to AJIM in 

methanol, a 1:1-mixture of the dlazetidlne Ilb and the thloacetal IVb, but 

no trace of the oxadiazlne IIIb Is obtalned. IVb cannot arise from a solvolytic 

cleavage of the cycloadducts, because IIb and IIIb are not solvolyzed to a 

significant extent when exposed to the reaction conditions for several reaction 

half-times of the addition. The formation of IVb therefore confirm8 the 

existence of a polar Intermediate. 
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Tab.111 

methanol _- IIb (ca 50%) + IVb (Ca 50%) 

Ib l ALM benzene IIb ( 34%) + IIIb ( 66%) 
acetonitrilf IIb ( 48%) + IIIb ( 52%) l 

tert.butanol IIb (ca 50%) + IIIb (Ca 50%) 

IRS can he aeen from table Ill_. neither polar qnrotic solvents as acetanitrile 

nor the polar protlc solvent tert. butanol - which because of sterlc hindrance 

is less apt to trap the intermediate - reduce the amount of the oxadlazlne IIIb 

&a 2ess than 501. Mnce about the same amount of the acetal IYb is found in 

methanol, It seems to arise essentially from the 2+4-addition. In agreement 

with the zwltterionlc structure proposed for the intermediate IX, It is trapoed 

ccump1etely 'oy methanol, Qn t'ne other hana, the presence o? methanol boes not 

prevent the formation .of the four-membered ring, confirming the suggestion that 

the dipole IX Is not an Intermediate of the 2+2-addition as well. 

The experimental facts strongly suggest, that the 2+4-cycloadditlon of ADM 

with a&unsaturated sulfides is a multi-step reaction proceeding via a more 

(or less I-ree rotat1nE alpole, No beta'l'ls can be aerfrvea Prom these results 

cconcernlng the mec'rjan'lsm oT the 2+2-cyc1oaaaYtion, except that It presunsb1.y 

cboes not proceeb vfia an open a,lpo'ie, 
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