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Recently', the photolysis of symmetric alkyl asodicarboxylates, it, in solution has been 

postulated to occur by a one-bond scissioa mechanism 

RO&-N-N-COIR hv ROzC-N-N. + l COaR 

This conclusion was based largely on the observation of EPR signals attributed to carboalkoxy 

diazenyl radicals, 5. We present here the results of an analogous EPR study of the photodecom- 

position of the unsymmetric aso compounds 

Ph-C(CIi,).-N=N-Ph Ph-N=N-COaC&l. Ph-N-N-C(CE,)k CH-CB, 

L $ a 

These results cast doubts on the conclusions drawn by the earlier workers'. 

Photolysis of & (R-C&) In 20:80 isopentane:methylcyclohexane was repeated and the spec- 

trum obtained (Fig la) was essentially as previously published', though less well resolved 

(i .e. peak-to-peak line width 0.8 G instead of 0.3 G). When 2 and $,* were Irradiated in the 

same solvent the spectra shown in Fig lb [(l:l:l)-triplet of (l:l:l)-triplets] and Pig lc 

[(l:l:l)-triplet of unassigned multiplets] were observed, respectively: 

Photolysls of 2 and 4 in both benzene and toluene Save no signals, but irradiation of 2 

in cyclohexane produced a complex spectrum clearly different from that shown in Fig lb. Also, 

no signels were seen on photolysis of 2 In solvents where Ph-N N - l has been shown to be pro- 

duced.' These observations force us to attribute each RPR signal observed to the attack of a 

solvent-derived radical on the starting aso compound to yield a relatively stable hydrazyl 
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radical. 
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Figure I 

b) 

C) 

Figure 1. IPR spectra at ~a. 3O*C for the photolyeia of azo compounds in 20:g0 
1sopentane:methylcyclohexaae; (a) & (R=C&); (b) 2; (c) $. 

If diazenyl radicals were responsible for the signala observed, the spectrum obtained on 

photolysis of $ (Fig lc) should resemble that in Fig la or lb. Instead this spectrum la very 

similar to that of an authentic hydrazyl radical. k, generated during the photoreduction of 

azobentene, z, In cumene‘ and structurally analogous to those likely to be formed in our 

work. The likely structures of the hydraeyls formed from &, 2, &, and l (see Table I) are 

PhvCH’ fl fl 
CH,/ \ -N ph/ p” c2&!+N?- C.HQ -t/ 
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Table I: Propertiu of radlcalr obearved on photolymle of aw cmpounde. 

Compound 
Photolyzed 

Proposed 
Radical 

a G 
N’ g-Value 

IMflife,a 
dn Ref 

8.50, 1.85 2.0063 

12.34, 9.41 2.0040 

10.50, ---d 2.0054 

no eignala ware observed 

11.80, 0.88 2.0032 

1 

4 

1.2 x 10’ 

_- a 

1 

_b.c 

_b,c 

_b 

6 

a250C. bPrMent work. ‘The a- and g-valuea have maximum uncertaintlw of g. 0.056 and 0.0001, 
reapactively. and were taken at s. 30%. dSee ref 3. ‘Several houra. 

Tbe formation of hydrazincs by radical addition to alkyl arodlcarboxylatee IS well known’ 

and preparatively useful. It ha6 been shown’ that thermally or photochemically dimethyl asodi- 

carboxylate decomposee in dodecane with only 7% nitrogen formation, the reet of the ato compound 

being coneumed ln a polymerization involving radical addition to the N-N bond. The observation 

of hydrazyl radicals on decompoeltion of these arodicarboxylates is, therefore, not eurprieing. l 

CIDNP etudiee’o have led us to predict that Ph-N-N* lo a sigma-type radical, and should 

have a lov g-value 

in direct contrast 

pi-type.” 

- below free spin - and a large ao_N value (>50 G). These predictions stand 

to the values observed herein for therre hydraryl radicals which are probably 
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