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For the studyof short-livedfreeradicalscreatedby W irradiationTerabetiNonaka' 
proposed 2,4,5-tri-t-butylnitroscbenz eneasa spintrap,whichlxmwdtobe insensitive urkder W 

irradiation. We found that different 2,6-halogen substituted nitrosobenzenes (2,6_dichloro-, 2,6- 
-dib.ram-, 2,4,6+ribram-) have similar prqerties, with the additional advantage that their syn- 
thesis is very sinple2. Weappliedthese spintiapsto studythephotochefnical reactionsofanthra- 
guinone with hydrocarbms3 and thermal decaqmsition of am-bis-1-phenylethane4. ?hese investiga- 
tions, however, ledtotheobsexvationthata side reactimalso takes place: even in the abseuce 
of radical source nitroxide radicals are formed at slightly elevated teqzeratures. Fig.1 shows a 
characteristic spectmmob'cainedwithanortho-xylene solutionof 2,6_dichloronitr~ene at 
50°. The spectrmcanbe assigned to atrapped 2+tathyl-bemylradica15, where theprimarynitro- 
gen triplet splits into a secomlary triplet due to the two alkyl protons, anl a tertiary 1:3:3:1 
quadruplet due to the eguivalentmeta- andparaprotonsof thephenylgroup. This rather unusual 
equivalenceofmata- armdparaprotonsisdueto the strong twist of thephenylringrelatedtothe 
cN0plam.f) 
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Fig.l. FSR spectnmof saturated 2,6-dichloronitrosobenzene 
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on ortho-xylene at50°. 
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The formationof thisradicalmaybe explainedbya similarnra&anisnestablishedbyAysc~~ghet 
7 al. , who studied the effect of W irradiation on nitrosobenzene in different organic solvents: 

deccanpositionof thenitrosoccqotiproduces phenylradicalswhich abstract hydrogen frcmthe 
solvents, and the short-lived solvent radicals formed by hydrogen abstraction are trapped by the 
nitroso ccsrpom. The 2,6-halcgen substitution, however, has the follcwing consequences: (i) de- 
canposition can take place without irradiation at mildly enhanced tenperature owing to the loss 
of conjugation energy, (ii) self-trapping"* which leads tofornetionofdiphenylnitroxides is 
preventeddue to a strong repllsionbetwaen the halogenic atcms, (iii) no formation of norqhe- 
nylnitroxide radicals 7,* canbeobserved. 

Owing to the above features 2,6+alogen substituted nitrosobenzene derivatives can be ap- 
plied not only as good spin traps, but as spin label materials, boo. This application is, i-n+ 

ever, markedlydifferentfranthe classicallabelingprocedurebeingthe nitrosolabelanon- 
-par=gnetic material. The nitroso ccqound first initiates radical formation in the substance 
studied and subsequently traps the short-lived primary radicals. We have named our n&hod nitro- 
so labeling, or initiator spin trapping to es@asize the actualmechanisns. 

Although nitrosolabelingis not as selective as theusuallabelingtechniqueg, wherea 
variety of different spin labels canbe canbined; ourmethcdis advantageousifn~~cdirectinfor- 
mation is required on the substance tier investigation. While, e.g. the position of lines in 
the spectra of classical spin labels is practically independent of the nature of labeled materi- 
al, in our case the spectra depend characteristically on the trapped prinary radicals. 'Work is 
in progress in our laboratory to exploit this property, when the formation of crosslinks in poly- 
ethylene sznnples is studied by the mathal of initiator spin trapping. 

The main purpose of spin labeling studies is generally to derive dynamic information on 
10 the material. Bullock et al. , who studied the different forms of notion in polystyrene saqles, 

pointed out that the rotation of the non-rigidly linked spin label group may make distinction 
between the various rations difficult. In case of nitroso labeling the No grc~p is rigidly link- 
ed to the main chain, which may afford sore intimate dynamic infontation. Such expertits with 
polystyrene samples are in progress in (xv laboratory, too. 

1. S.Terabe and R.Konaka, J.Chfsn.Scc.Perkin II. 369 (1973) 
2. ~.~.~olme~ and R.P.Bayer, J.&ar.Che%Soc. 82, 3454 (1960) 

3. G.Mbger and A.wenbauer, React.Kinet.Catal.Lett. 5, 125 (1978) 
4. L.Siinegi and A.Rockenbauer, Magyar K&niai Folyoirat 83, 262 (1977) 

5. A.Rockenbauer, S.A.Abdel-Monan, G.M!qer and L.S~gi.,J.Molec.Struct. 46, 169 (1978) 
6. A.Calder, A.R.Forrester, J.W.Rnsley, G.R.Luckhurst and R.A.Storey, *Nolec.Phys. 18, 481 (1970) 
7.P.B.Ayscough, R.C.Sealy and D-E.-s, J.Phys.Chem. 11, 3454 (1971) 
8. Th.A.J.W.Wajer, A.Nackor ard Th.J.de Boer, Tetrahedron, 21, 175 (1969) 
9. spin Labeling, Ed. L.J.Berliner, Academic Press, 1976 
10. A.T.Bullock, G.G.Czmraron and P.M.Snith, J.Phys.Chezn. 71, 1635 (1973) 

(Received in UK 9 September 1978) 


