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%grnz%es 2-4 lead to the hydrazines 
The reactions of the 0-diphen lphos hinoylh dro 
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5 are formed via 
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elgctro hilic,amination; 

from the corresponding p enylnitrene R 
the azo compounds 6 do not result 

intermediates. 

In the course of our investigations of model reactions on the carcinogenesis 

of aromatic amines ' we studied the behaviour of the acceptor substituted O- 

diphenylphosphinoyl hydroxylamines la-d2 towards N-methylaniline 2, morpholi- 

ne 3 and di-n-propyl amine 4, respectively. 
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a: COCH3 0.64 3 HNn - ,O 5.70 

b: CN 0.88 

c: S02CH3 0.98 

d: NO2 1.24 4 
_,n-CaH7 

H-N 
‘n-C,H, 

3.09 

The acceptor qualities of the substituents X (up- 3, increase from la to Id, 

and the basicities of the amines (pkB4) from 2 to 4. The reactions which were 

performed employing 1 mm01 1 and 2.5 mm01 amine in 25 ml THF at -10°C led 

only to the hydrazines 52 and the symmetrical azo compounds 62. The yields 

are listed in Table 1. 

The formation of the hydrazines 5 models the electrophilic amination of bio- 

nucleophiles by the Yrltimate carcinogenl' of an aromatic amine 5 . The decrea- 

&~g yields of the hydrazines 5 together with the increasinq amounts of the 

azo compounds 6 on going from la to Id and 2 to 4, respectively, suggest a 

competition between the nucleophilic attack of the amines 2-4 at the elec- 

trophilic nitrogen atoms of la-d to give the hydrazines 5, and a reaction 

channel starting with the deprotonation of la-d and finally leading to the 

symmetrical azo compounds 6. 
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Table 1. Yields of 5 and/or 6 in the reactions of la-d with 2, 3 and 4, 

respectively. 

1 2, 3 or 4 5[%1 6[%1 1 2, 3 or 4 5[%1 6[%1 
-___________________~~~~~~~~~~~~~ ____________________~~~~~~~~~~~~ 

a 2 71 C 2 77 

3 23 70 3 15 80 

4 91 4 92 

b 2 75 d 2 95 

3 20 70 3 8 80 

4 93 4 90 

l 

2-4 2-4 H2NR2 
5r 1 * electrophilic 

amination 
deprotonation X*N;oPPh - - 6 

2 ti 

Deprotonation of la-d with amines should give the ammonium salts 7. The 

formation of 7 is supported by the reaction of the p-nitro-substituted 

yellow (Xmax = 335 nm) Id with potassium hydroxide in THF/H20 to give the 

corresponding dark red (ammo = 485 nm) K+ salt 8, which on protonation with 

HCl leads back to Id. The facile formation and the stability of this salt, of 

course, are due to the excellent stabilization of the negative charge by the 

p-nitro substituent6. 
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What is the mechanism of the formation of the azo compounds 6? One could 

imagine that the Witrenoids" 7 transform via a-elimination of Ph2P02- H2N+R2 

into the substituted phenylnitrenes 9. Aryl nitrenes are known from photo- 

chemical and thermal reactions of aryl azides to give symmetrical azo com- 

pounds of the type7 6. The formation of 6 from arylnitrenes such as 9, how- 

ever, is generally accompanied by the formation of the corresponding anili- 

nes 10 and 3-H-azepines7 11, which are not observed in the reactions of 1 
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with the amines 2-4. Thus, the "nitrenoids" 7 under the reaction conditions 

do not transform into the nitrenes 9. That substituted phenylnitrenes of the 

type 9 indeed are formed by a-elimination under mild conditions from nitre- 

noids if a better leaving group (CH3SO3-) is involved, is shown in ref. 8 

(following communication). 

HNR, 
- 5; XeNHz; x 

lo 
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Concerning the formation of the azo compounds 6 it is therefore assumed 

that the %itrenoids II 7 are aminated' by the aminating reagents 1 to give the 

intermediates 12 which in the presence of the amines 2-4 should easily elimi- 

nate15 Ph2P02H to give 6. 

The formation of symmetrical aryl azo compounds in reactions suggesting the 

intermediate formation of arylnitrenes16 thus not necessarily requires these 

intermediates. 
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According to the UV/VIS spectrum Id is completely transformed into 8 at 

pH9. On standing at room temperature the potassium salt 8 slowly (ca.1 

h) transforms into the azo compound 6d. 


