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The nature of t‘ne products obtained in the deoxygenation of nitro and nitroso 

compounds by tervalent phosnhorus compounds points to the involvement in some cases of 

nitrenes as intermedictes ,nllrticularly when the same products are obtained from the thermo- 

lysis of the corresponding sxides. 
I,2 A comparison of the ratios of products obtained 

has also been used ic _ test for common intermediates in the deoxygenative and thermolytic 

reactions.3'4 The tiidely differing conditions employed in these reactions, however, 

makes close com_oarison of the nature of the products and their ratios unreliable. This 

objection has been removed by carrying out the two re,.ctions in the same medium by novel 

application of a technicue widely used in biosynthetic studies: if a pair of substrates, 

one isotopically labelled, nre reacted in the sane medium any common intermediate would be 

pooled and all products ari-ing therefrom would carry the label in ecucl proportions. 

The thermal cyclisction of j'-suovtituted 2;tsidobi~hcnyls and deoqgenative 

cyclisction of the corres?ondfK nitroso com_oounds were chosen for study. iccordin&y the 

dideuterio nitroso compound V~S reacted with triethyl phos?hite in the pesence of 

undeuteriated aside; 1 molecular equivalent of triethyl phos?hite was used as aside reacted 

ranidly :rith excess reagent affording the phosphorimid&te by a non-nitrene mechanism. 5 

Deoxlin, chlorobenzene and triethyl phosphate were used as solvents. The results (table 1) 

show that the pathways in chlorobensene and decalin are different end thus the deoxygenation 

reaction proceeds largely by a non-nitrene mecbaniss whilst the reactions in triethyl 

phoc$ate _moceed via a common intermediate. It follo-.;s from the diifcring results in the 

three solvents thit this common intermediate in triethyl phosphate cannot be the nitrene 

and is most probably the bi2ola.r species (2) formed directly from the nitroso compound by 
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reaction with triethyl phosphite a;d from the azide by reaction of the intermediate nitrene, 

or perhaps the azide itself, with triethvl phosphate. 

R = I.Ie or OKe 

1 X = I?3 or ii0 3 R' = IJe or OLe, R* = H 

2 X = &(o,t)3 4 R 1 = Y, R* = Pie or Olk 

Table 1. Cyclisation of 3,5-dideuterio-2-nitroso- and 2-azido-3'-substituted 

biphenvls (1) at 150-155' except in chlorobenzene when 132'. 

3'Substituent Solvent Ratio d 
(3) : (41 2/dC ratio 

(3) (4) 

le (ato) Fu 

(ZtO):FQ 

62.5 : 37.5 0.141 0.140 

Me 62 ; 38 0.137 0.137 

&ie (stoj3Po 43 : 57 0,802 0.803 

lie Decalin 65 : 35 0.259 0.211 

Oke Decalin 41.5 : 58.5 1.21 1.41 

Me Chlorobenzene 62 : 38 0.957 0.600 

OMe Zhlorobsnzene 42 : 58 3.16 3.44 

This difference in reaction mechanism has been postul;tsd in ex@aWtion of Chose 

cases where there are marked differences in the products of the two reactions. 284 

!re have confirmed the differences in the products from (5; -nd (a), and (6) and (9J2 and 

have now shotm tbt decomposition of the azide in triethyl Dhosphate changes the product 

composition in the direction of that observed with the nitro compound (Table 2) thus 

providing strong evidence for the prticipation of an intermediate such as (7). 

Using the labelling technique, we have also been able to show that there is a 

common element in the cyclisation of nitro and nitroso biphenyls to caroazoles in 
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triethyl phosphite. This is best accounted for by reaction of the nitro compound 

proceeding by way of the nitroso compound. 

5 R = Me, X = N3 

6 R = Cl, X = N3 

7 R= Ke or Cl, d = kO&OEt)3 

8 B = He, L = NO2 

9 R = Cl, i, = LO2 

11 R'=#eorCl,R'=H 

12 R' = H, R2 = He or Cl 

10 B = Cl or i.,e, X = :IH2 

Table 2. Cyclisation of the Z-azido- and 2-nitro-phenyl phenyl 

sulphides (5), (6), (8) and (9). 

sul$hide Solvent Products (z) 

(10) (11) (12) 

(5) Decalin 

(5) (Idto) PO 3 

(8) (BtO)3P0 

(6) Decalin 

(6) (ito) PO 
3 

is) (EtO)3P0 

17.0 510 . - 

__- 13.0 26.8 

----. 17.6 3l .o 

9.7 51 .o. 4.7 

3.9 44.0 22.5 

-- 34.0 43.7 
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