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Diimine (H2N2) has been implicated as an intermediate in a variety of 

reduction reactions. Kinetic 
1 , as well as spectroscopic 

2 and stereochemical 3 

evidences have been used to support the intermediacy of H2N2. Thus, p-toluene- 

sulfonylhydrazine is believed to generate diimine, through decomposition in 

presence of olefinic compounds4. Because decomposition can be accelerated by 

the addition of hydroxide ion, it may involve a B-elimination (eq. 1). 

0 I 
~NH=NH) “=cz ,:n-+H + N, (1) 

Attemps have been made to trap H2N2 by means .of a Diels-Alder reac- 

tion5, but, so far, there was no evidence of such reactions in diimine. We 

found that H2N2 can, in fact, be the subject of some pericyclic reactions. 

Additional evidence for free diimine in reactions like (1) was provided genera- 

ting such active intermediate from a suitable polymer-bond precursor and 

trapping it as a pericyclic adduct on a second solid phase. This is the "Three- 

Phase Test", that has been succesfully used in the detection of several reac- 

tive intermediates6. 

Recently7 it has been noticed that a variety of azo dienophiles give 

ene-Alder with preference to the Diels-Alder adduct with dienes. Accordingly, 

we performed the three-phase test for detection of free diimine, as follows: 

Macroreticular, cross-linked polystyrene (Rohm & Haas, XE 305) was 

converted to the polymeric tosyl chloride 
6a , then to the polymeric tosyl hydra- 

sine 1 _* (ec. 2). The trapping aqent 2 (I.R., 1725, 1661 cm -1) was prepared by 



1334 No. 15 

treatment of chlorometylated 2% cross-linked (microreticular) Merrifield's re- 

sin with crotonic acid and triethylamine. 

A suspension of the two solid phases in Et3N containing dioxane was 

heated under reflux for 6 hours. The resins were separed by flotation and the 

adduct resin 2 (eq. 2) was transesterified (Me2N(CH2)20H/MeOH) to give a mixtu- 

re of methyl esters, from which compound 4' could be isolated by preparative 

TLCl': 

SOLID 

0 5 -SO, -NH -NH 

1 

LIQUID 

(Dioxane/Et3N) 

SOLID 

The isolation of that compound in the three phase experiment, unambi- 

guously support the conclusion that tosyl hydrazine generates free diimine 

which add to trapping resin 2 by an ene-Alder reaction, as direct reaction of 

the two polymers is physically precluded. First adduct resin would be reduced 

to 2 by more free diimine. 

We felt that Diels-Alder reaction of diimine would 

ded "ene" reaction would be disallowed. Thus, trapping resin 

prepared by succesive treatment of chloromethylated Merrifie 

KCN, hydrolysis and acetylene in presence of mercury salts 
12 

tonaldehyde in the presence of Cu++ salts. This reaction has 

take place provi- 

511 (eq. 3) was 

Id's resin with 

I followed by cro- 

several non-resin 
13 

counterparts . 

First attemps to trap H2N2 on S using three phase were unsuccesful. 

Nevertheless, z showed to be able to trap diimine from other sources than poly- 

meric tosyl hydrazine. Thus, when a mixture of H202 and H4N2.HC1 was shaken at 

room temperature in the presence of 2 (eq. 4) it gave polymeric adduct 6, which 

was reduced to 7. Hydrolysis of 7 led to compound 8 
14 

, isolated by preparative - - 
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These results are consistent with the concept of dllrnlne being an in. 

termedlate in reductions with hydrazine and suggest that H2N2 is able to give 

Diels-Alder adduct with dienes. 

6 

(4) 

More recently, we were able to make reaction (5), to give S, identi- 

cal with an authentic sample from reaction (4). Yields were lower than in reac 

tion (2) (11%). We can conclude that Diels-Alder reaction of diimlne is less 

favourable than ene-Alder one (at least with open dienes). Diels-Alder adduct 

yield is so low, that in three-phase conditions it was hard to identify: 

way. 

Experiments starting from other polymeric diimine sources are under- 
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