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ge recently demonetnrted' thst the stable redioel uhioh hsd been deteoted2 during the 

the=1 deoompoeitlon of &nltrotw8cetanllide in benrsene baa the atruotum (I), and thin h8e 

been emply oonfizned.' 

An earlier etruoture proposed for the rel8tlvely atsble rsdioal detected in thin reaction 

rse PMIRO'#~ this formed the b8sle of an ingenioun meohanist&o interpretation4 of the re8otlon 

which socounted for the high yields of acetic eoid, and for the 8b6enoe of high ~oleoular 

weight hydroc8rboll8, 8mong the lwaotion produotr. go aweted' 8 possible 8ltern8tive 60heme 

based on radical I, in which the key stepa 

H-O 
I 

PhLcoc 
3 

followed by the ch8i.n sequenoe: 

W-&OH 

two: 

-> PhwrlmcE Is (i) 

’ s 
+ PhwtNocOC 3 -> I 

Ph-N-coc Ph-li-coc 
~ + Ph. + x2 + lmcoc~ (Ii) 

(1) 

Ph --. 
Ph. + PhE -> H l :p 0 _. ..c 

(11) 

Ph-lLoE 
(I) + (II)---> ’ PhJI-cOc 3 +Ph2 

(Badioal (I) is produoed by addition of Ph= to the nitroaoamide).l 

In an attempt to juatlfy the molecule-induced deoaapoaltlon (Ii), we hve now ex8mined 

the reaotion between benaenedireonium fluorobomte and diphenylhydroxylemine in 8romatio solvents. 

The solvents selected were nitrobensene and scetophenoos, in which both reagent8 8l.e soluble. 

In e8Ch c-6 biarJrla 8re produced by phenyl8tion of solvent moleoules, and the isomer 
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distributions are characteristic of free radical substitution. The results, summariaed in the 

table, are condetent with an initial reaotion (v) analogous to (ii). 

Ph2lVOB + PhNtlBF4 -> Ph$O* + Ph- + N2 -4 (VI 

Solvent(PhX) 
(5Oml) Ph.& 

PM02 0.72 0.5 

" n 8, 

I( I. 2 

II 0 

PhC(ye 0.72 

" 0 

g. 
M2"p4 

II 

, 

,, 

I, 

Table 

Total 
Yield 
(46) 

42 

35 

26 

6 

21.5 

13 

Typical isomer dietribution for 
phenylation by Ph*: 

Solvent (Temp.) Reagent Beferenoe 

Phpo2(200) nitrooeoacetanilide 6 

Phl?02(800) benzoyl peroxide 7 

PhC02He* (SO') benzoyl peroxide I 

Typical isomer distribution for 
phenylation by Ph+r 

phNo2(600) pMi,+BF - 
4 5 

-Q” / 
Isomer Proportions 

s60 % 

64 9 

58 10 

60 10 

21 58 

58.5 11.5 

42 43 

62.3 7.7 30 

61 10 29 

58 17 25 

%i! 

28 

32 

30 

21 

30 

15 

20 81 0 

Methyl bensoate appears to be the closest model for acetophenone for which literature 
figures exist concerning homolytic phenylation. 

Reactione were carried out by adding, at room temperature, the solid diaronium salt to a 

freshly prepared and deoxygenated solution of diphenyl hydroxylamine which was vigorously 

stirred with calcium carbonate (to remove EBF 
4 
) under nitrogen. The diazonium compound could 

not be detected in the reaction mixturea 2-3 minutes after addition was complete. wng 

this time a high concentration of diphenyl nitroxide aocmnulated, ae evidenced by electron spin 
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resonance. 

In the absence of the hydrozylamine, complete diazonium decomposition required hours or 

even days, after vhich time analysis shored very low yields of biaryl lecmers in proportions 

suggestive of appreciable substitution by Ph+.5 In a further control reaction, =-ohlorobenzene- 

diazonium fluoroborate reacted with diphenylhydroxylsmine in nitrobenzene to give 3_chloro-2’-, 

31-t and 4*-nitrobiphenyle, but no deteotable 2-,3-, or 4aitrobiphenyl. 

These results provide a reasonable analogy for the key step in our suggested mechanism 

in the nitrososmide reaction. We cannot discount an alternative scheme Involving PhH=RO* and 

PhR-ROH.+ However, oxidation of the arylcyolohexadlenyl radical (II) either by PhN-BO. or 

by (I) might reasonably be expected to be very fast, possibly approaching diffusion control. 

Therefore the knowledge that (I) is present in the reactions at relatively high concentration, 

as monitored by E.S.R., makes (I) a likely candidate for the role of oddant for (II). The 

molecule-induced homolysle (reaction v) is closely related to a reaction postulated by us* to 

occur between diphenylhydroxylamine and benzoyl peroxide: 

Ph2ROH + (PhC02)2 -> Ph2RO* + PhCO,H + PhC02’ 

This reaction has subsequently been studied by us in scme detail9 and has the characteristics 

of an electron-transfer process. Electron-transfer induced decomposition of diazonium salts 

is well-documented. lo 
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