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THE INTRAMOLECULAR CHEllISTRY OF BENZYL AND PHENETHYL AZIDOFORMATES 

Otto Meth-Cohn*, Dalpat Pate1 and Salah Rhouatl 

Chemistry Department, Unlverslty of Salford, Salford M5 4WT 

Sumnary BenzyZ azzdofomates yzeZd one of a mrzety of products on spray pyroZyszs 

dependent upon substztutson, zncludzng oxazoZoazepznes, thezr syn or anti [6 + 41 doers, 

them [6 + 61 dzmers, a benzoxazznone or an aryl zsocyamte, the phenethy2 anaZogues gzve 

stable oxazznoa~epznes. 

In an earlier publlcatlonl 
2 

we noted that using our new technique of 'Spray Pyrolysis' , 

benzyl azldoformates (1) were transformed Into the dlmers (4 and 5) of the oxazoloazepxnes 

(3) The reaction was explalned by involvement of the trlcycllc azlrldlne (2) (Scheme l), 

an lntermedlate type commonly Invoked In nltrene pathways 
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We now renort that denendent unon the substltuent(s) R, this lntermedlate (2) has 

several novel courses open to It (Scherre 2) and that the planar, antlarorratlc azeplnes (3) 

have other modes of subseouent reaction 
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If one considers cleavage of each of the three azlrldlne bonds of (2) In turn, then the 

ablllty of the substltuent(s) R to stablllse the outatlve lonlc lnterrredlates (6 and 7) pay 

be seen as the drlvln,o force behlnd these alternatlve nathways 
3 

The dlmers (4) were obtalned from the azldes (1) with R = H, 2-Cl, cr-alkyl, a-aryl and 

a-OPh Slmllarly, with R = 4 - CYe3, 2,4-Cl2 or 4-Br the Isomers (5) were obtalned while In 

one case (R = 4-Cl) a mixture of both dlmers (4 and 5) In a 3 2 ratlo was noted However, 

the azlde (1, R = 2,6--C12) Dave a stable, orange azepine (85%) which on further heating 

(4h, 130') gave the benzoxazlnone (8, R = 2,5-C12) In 64% yield which we explain by way of 

the eoulllbrlum revealed ln Scheme 2, and a 1,2-chlorine shift of lntermedlate (6, Cl In 

place of 6-H, R = 2-Cl) 4 

From the allde (1, B r b-t-butyl) an oranre azeplne (3, R = G-t-butyl) was apaIn Isolated, 

dlmerlsatlon of which pave the syn Isomer (5) only slowly on heating (130°, 4h) due to sterlc 

nroblems However, the mesltyl and durenyl azldoformates (1, R = 2,4,6-Me3 and R = 2,3,5,6- 

Meh respectively) both yIelded unstable azeplne monomers (3) which readily and almost 
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ouantitatively were converted into the isocvanates (8 and 9) on brief heatinp in xylene or 

merely on standinp overnight at ambient temperature In both of these cases the methyl 

groups stabilised the positive charpe on the ring in the intermediate (7) 

In none of the cases in which azenine dimers (4 and 5) were formed, rere substituents 

present at the bridgehead positions (marked by heavy dots in (3)) If sL.ch substituents are 

present, either the dlmers are not formed (as with the 2,6-C12, 2,4,6+e3 and 2,3,5,6-Ke4 

substituted azepines (3) drscussed above) or else the dimerisation takes a different course 

than the [6 + 41 mode Thus the 3,5-dichlorophenyl- and 3,5-dimethplnhenyl azidoformates (1) 

gave only the symmetrical [6 + 61 dimers (10) on spray pyrolysis Unlike our [6 + 41 dimers, 
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-R 

(10) a, R=Me (87%) 

b, R=Cl (642) 

(11) 

Paquette and his co-workers5 noted that the [6 + 41 dimer of IV-ethoxycarbonyl azepine 

(formed at 130’) rearranged at over 200’ to the symmetrical [6 + 61 isomer Finally, 

3-methoxyphenyl azidoformate (1, R = 3-NeO) gave an unseparated mixture of two dimers 

together with the rearranged azepine (11) These results are all in accord with the known 

tendency for dimerisations to proceed at the least substituted available sites 
6 

The phenethyl azldoformates (12) behave quite differently on spray pyrolysis In every 

case a stable yellow crystalline azepine (13) was isolated which showed no tendency to 

dimerrse or otherwise rearrange thermally, thus underlininp the particular instability 

of the 715 fused analopue In each case the corresponding 4-aryl oxazolidinone (14) was 

also formed, in amount dependent upon the substituent R, electron releasinp proups 

favourinp the azepines 
7 
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