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BENZOFUROXANS IN HETEROCYCLIC SYNTHESIS 

REACTION OF BENZOFUROXANS WITH DIENAMINES; SYNTHESIS 
OF A NOVEL CLASS OF QUINOXALINE NN’-DIOXIDE ENAMINES 

H. N. BORAH, PURABI DEVI (in part), J. S. SANDHU* and J. N. BARUAH 
Regional Research Laboratory, Jorhal-785006, India 

(Received in the UK 24 May 1983) 

Abstract-Benzofuroxanes react with dienamines to give a novel class of quinoxaline NN’dioxide 
enamines in good yields. 

Reaction of benzofuroxans (BFO) with a variety of 
nucleophiles has provided a facile entry to the syn- 
thesis of several either inaccessible N-oxides or which 
involved difficult or longer routes if prepared through 
conventional methods. A BFO also reacts with enam- 
ines and enolates providing an interesting range of 
N-oxides. The reaction of enamines with BFO has 
been extensively investigated in terms of the mech- 
anism as well as the scope of the reaction. In all these 
reactions the furoxan ring transformation occurs 
providing novel heterocycles and these aspects has 
been reviewed recently.’ 

Nitro substituted BFO’s place with butadienes 
through addition to the benzene ring.2 Dienamines 
behave as typical dienes in Diels-Alder reaction and 
this behaviour has been exemplified by several work- 
ers.’ We have investigated4 the reaction of dienamines 
with benzofuroxans and have obtained quinoxaline 
NN’-dioxides in good yields. 

RESULTS ANDDISCUSSION 
Reaction of BFO (la) and dienamine (2r) in equi- 

molar quantities gave bright red crystals (3a); other 
possible structures (46) are easily excluded by spec- 
troscopic data. The two spin-system at 8.46 and 5.37 
with 13.5 Hz coupling constant proves beyond any 
doubt the presence of the trans CH=CH enamine side 
chain, further confirmed by spinspin decoupling ex- 
periments. The isolated singlet at 8.25 arises from 
<H=N(Ob unit, ruling out the structures (4-@ and 

in particular structure (5) which could have been the 
result of normal Beirut reaction. This is further 
confirmed by the mass spectrum showing two con- 
secutive losses of I6 units typical and highly diagnostic 
for aromatic N-oxides from m/e 255 (at 243 and 227) 
as well as from m/e 260 (244 and 228). Two con- 
secutive losses of 30 units (-NO) from m/e 259 (229, 
199) are also typical of di N-oxides. Other quinoxaline 
NN’ di-oxides (3b-1) were prepared similarly. When 
5(6)-methyl substituted BFO or 5(6)-chloro substi- 
tuted BFO were used the quinoxaline NN’-di-oxides 
were obtained in good yields. Also these products 3a-1 
could be obtained in similar yields even if the reactions 
were carried out producing dienamines in situ. When 
5(6)-nitro substituted BFOS were used the reaction 
was so fast and exothermic no characterisable product 
could be obtained even when the reaction was wnduc- 
ted at -5”. 

EXPERIMENTAL 

M.ps were taken in open capillary tubes on a Biichi 
apparatus and were uncorrected. NMR spectra were 
recorded on Varian 220MHz or Bruker 270 MHz spec- 
trometers at the Bangalore NMR facility, Indian Institute of 
Sciw, Bangalore, India and chemical shift values were 
recorded in 6 units (parts per million), relative lo TMS as the 
internal standard. The IR spectra were determined as potas- 
sium bromide discs recorded with a Perkin-Elmer 237B IR 
spectrometer. Mass spectra were determined on a AEI MS 
30 instrument. 

Benzofuroxans were prepared by the oxidation of o-nitro- 
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R, RI 

D H H 

b 

c H Cl 

d H H 

e n w 

I II Cl 

B n t1 

I1 n cn, 

I n Cl 

J n n 

k n cn3 

I n Cl 

aniline with sodium hypochlorite solution.’ S(6)-Methyl and 
S(6)-chloro-substituted benzofuroxan were prepared by py- 
rolysis of the corresponding nitrophenylazides.6 

Dienamines were prepared by condensing freshly distilled 
crotonaldehyde with freshly distilled corresponding second- 
ary amines. 

General procedure 
Freshly prepared dienamines (0.01 mole) were added to an 

etheral solution of BFO or (Cl/Me-substituted BFO) 
(0.01 mole) at room temperature. The colour of the solution 
slowly turned red and after some time red crystalline solids 
began to separate. The reaction was followed by TLC and 
worked up after the BFO was consumed. The solvent was 
removed under vacuum and the residue crystal&d from an 
appropriate solvent, giving a red crystalline solid (see Tables 
1, 2). 

In situ generufion 
Freshly distilled crotonaldehyde (4.8 ml) was added slowly 

to a solution of corresponding secondary amines (12.4 ml) 
dissolved in dry ether over anhydrous potassium carbonate, 
keeping the temp. at - 5 to - IO”. The reaction mixture was 
left at 0” for I h and at 20” for 4 h until the crotonaldehyde 
was consumed (followed by TLC). 

The mixture was filtered off and then 0.01 mole of BFO or 
(Cl/Me-substituted BFO) dissolved in dry ether was added. 
The reaction mixture was kept at room temp. for some time. 
Red crystalline product separated out. 

--F; 

3 

-N 

3 

--N 

3 

-“wO 

/ --N 
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