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EPR SPECTROSCOPY OF A OIAZA OERIVATIVE OF HETA-XYLYLENE 
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Abstract. Photolysis of 2,4,6-trifluoro-1.3-diazidobenzene in 2-methyltetrahydrofuran at 77K 
produces a dinitrene quintet. Upon warming the quintet briefly to 1OOK followed by retooling 
to 77K the EPR spectrum of the quintet disappears and is replaced by that of a trifluoro- 
diaza biradical. 

In 1980 Wright and Platz reported that photolysis of bis diazo compound 1 in ethanol-d6 

at 22K produces dicarbene quintet 2 which upon warming to 77K reacts with the matrix by 

double deuterium atom abstraction to form a deuterated modification of meta-xylylene 3.l In 

ethanol at 22K the H atom transfer proceeds rapidly between the quintet and the matrix. This 

spectral assignment was secured subsequently by generation of 3 from several independent 

precursors.3 

Wright4 noted that the corresponding sequence with 1.3 diazidobenzene 4 fails to form diyl 5 

even when performed at 77K. 
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This was attributed to the lower rate of hydrogen atom dbstrdction redctlons of triplet 

nitrenes as compared to triplet carbenes. 5 However. Reiser dnd Leyshon6 hdvc demonstrated 
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that electron withdrawing groups increase the reactivity of triplet nitrenes towards hydrogen 

atom abstraction thereby prompting this study of diazide 6.7 

Photolysis of 6 in Z-methyltetrahydrofuran at 77K produces first the EPR spectrum of 

triplet mono nitrene 7 and subsequently the spectrum of dinitrene quintet 8. Upon brief 

warming of the quintet to - 1OOK followed by retooling to 77K the quintet spectrum disappears 

and is replaced by that of a biradical ID/he] = 0.019+0.0003 cm-l, (E/hcl - 0 cm-l. (Figure 

1) 
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We observed no EPR spectra which could be attributed to a nitrene-anilino radical-quartet 

state, which should be an intermediate between 8 and 9. The biradical spectral splitting is 

much too wide to attribute to a radical pair. Radical pairs derived from reaction of 

fluorinated triplet aryl nitrenes with matrices are known8 (e.g. 10) and have zero field 

parameters on the order of ID/he] = 0.007-0.009 cm-'. 
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The fact that the biradical spectrum is constant with variation of the matrix (2MTHF, CH30H, 

CD30D and 3-methylpentane) and absent in a perfluorinated matrix, is further evidence against 

a radical pair interpretation. Thus diaza diyl 9 is the most reasonable assignment of the 

spectrum. 

The zero field 

3l which has ID/hc( 

contribution to the 

parameter ]D/hcl of 9 is considerably larger than that of meta-xylylene 

= 0.011 cm-l. This is expected because of the increased spin orbit 

zero field parameter in nitrogen centered diyls relative to hydro- 

carbons. g The observed zero field parameter is in agreement with a value calculated by 

Lahti'O ((D/hc( = 0.021 cm-l) for diyl 5. 
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Figure 1 
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EPR Spectra produced upon irradiation of diazide 6 at 77 K in 2-Methyltetrahydrofuran. Upper 
spectrum recorded imnediately following broad band photolysis at 77 K. Lower spectrum 
recorded following brief warming of 8 to 100 K and retooling to 77 K. 
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Wright, 8. B. ; Platz, M. S.; J. Am. Chem. Sot. (1983) 105, 628. The quintet has been 
observed init ially by Trozzolo et al., reference 2. 
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