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Photolysis of Some Quinoxaline-l,4-dioxides. 

A Method of Structural Assignment 
* 
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The structures of some 2,3,6(7)-trisul3stituted quinoxaline-1,4- 

dioxides were assigned through their photolytic rearrangement into 

1,3,5(6)-trisubstituted benzimidazolones. Photolysis of related 

quinoxaline-1,4-dioxides demonstrated the generality of the rearrangement. 

1 In an earlier study we showed that benzofurazan oxide (1, R=H) 

reacts with enolate anions derived from symmetrical 1,3-diketones 

(2, Rl=R2) to give 2,3-disubstituted quinoxaline-1,4-dioxides 

(3, R1=R2). In subsequent work2, we found that the two possible 

products (4 and 5, R=H) of the reaction of benzofurazan oxide with 

unsymmetrical 1,3-diketones, such as 2, may be differentiated by 
-1 their carbonyl stretching frequencies: 1660 - 1680 cm for type 4, 

and 1700 - 1715 cm-I for type 5, 



In principle, the reaction of a substituted benzofurazan 

oxide, such as &, with an unsymmetrical diketone, such as 2, 

could give rise to as many as four isomeric products (3, g, 
5a, and z). This report describes a convenient method by which - 

structural assignments can be reliably made. 

The reaction of with 2 in diethylamine gave as the 

major product a single quinoxaline-l,4-dioxide which showed an 

infrared band at 1715 cm-I and which, therefore, cannot have 

3 structure 4 but must be either &or z. Since, upon photolysis , 
5a should give by rearrangement the benzimidazolone 6 whereas - 
5b should give 2, a choice can be made between the two possible - 
quinoxaline-1,4-dioxides on the basis of the structure of the 

photolytic product. 
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4 It has already been established that the propionyl group in 

1-benzoyl-3-propionylbenzimidazolone exists in the endo ( 2 )  confor- 

mation5 and exerts a considerable deshielding effect on the C4 proton 

(0.331 units downfield from the other aromatic signals), whereas 

the benzoyl group has a negligible effect on the chemical shift of 

the C7 proton. During the present investigation we found that, when 

the quinbxaline-l,4-dioxide derived from and was photolyzed, 

the resulting benzimidazolone showed a broad singlet or an incompletely 

split doublet (1.831, J = 1.5 Hz, 1H) 0.27 T units downfield from 

the other aromatic protons. From this, it follows that the benzimida- 

zolone is 5 and not 7 (for which the deshielded hydrogen at C4 should 
have given rise to a distinct doublet) and that the precursor 

quinoxaline-l,4-dioxide must, therefore, be z a n d  not 2. 
As expected, photolysis of the quinoxaline-l,4-dioxide 2 (C=O 

at 1680 cm-l) gives the benzimidazolone 8, which shows a doublet 
(J = 8.5 Hz) for the deshielded proton at 1.8 (Table I). Similarly 

16 (1715 cm-l), 11 (1677 cm-l), and 18 (1677 cm-'1 yield the - 
benzimidazolones - 29 (broad s, 1.83 1,  30 (d, J = 8.5 Hz, 1-7 ) , 
and 31 (d, J = 8.5 Hz, 1.65 ) respectively. Because of the insufficient 

solubility of the above 1,3-disubstituted benzimidazolones in DMSO-d6 

and their parent benzimidazolones in CDC13, a study, analogous to that 

of Monro and sewel15, of the solvent effect on the chemical shift of 

C4 protons was not possible. The homogeneity of the quinoxaline-1,4- 

dioxides was established by repeated recrystallization, TLC using 

different eluents, and consistent sharp melting points, 



TABLE I 

0 

R1 Rz R, R, $ Yield m.p. ir (cm-I) Partial nmr (?) 

8 CH, Ph H H 70 223-ha 

9 C& Ph H H 22 199-0 

10 ~h CH(CH,)~ H H 13 175a 

15 CH, Ph H CH, 76 2134 1680,1330 m,1.2-1.7(2~),~,7 .&,7.5(3~ each) 

5a Ph C2H5 H CH, 22 176-7 1715,1335 m,1.25-1.7(2~), 2.5,7.4(5~), 
s,6.9(3H) 

a) Ref. 2. 

b) Separated from the major product (R, = PhCO; R2 = CH,; R,(R,) = CH30) 
by recrystallization. 
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i R3 N>LR2 * 
4 
0 O Phdtolysis C=S 

Reactants Troducts R1 R2 R, R, timea %Yield m.p. (cm-l) P a r t i a l  nmr (l') 

H 24 

H 24 

H 8 

H 2 

CH, 6 

CH3 5 

CH, 2 

CH, 3.5 

CH, 6 

CH, 6 

OCH, 4 

0CH3 4 

(CF3)H 1.5 

C l  1.5 

a )  Photolysis time depends on the  lamp used and i s  b e s t  determined by TLC. 

b) Y .  Ahmad. M.S. Habib, A. Mohammady, 8 .  Bakhtiari ,  and S.A. Jhamsi, J. O w .  Chem., 1%8, 
2, 201. 

c )  KBr d i scs .  



The photochemical generation of benzimidazolones from appro- 

priately substituted quinoxaline-1,4-dioxides (Table I) in a 

general reaction, as evidenced by the results summarized in Table 11. 

The photochemical reactions were run on a 0.5-1 g sample in methanol 

using a Hanovia 679A36 lamp.6 The quinoxaline-1,4-dioxides used in 

this study were prepared according to established procedures. 1,2 
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