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The reactions of some alkyl-substituted quinones with hydrazoic acid 

in concentrated sulfuric acid give high yields of azepindiones (II). This 

synthesis is essentially the Schmidt reaction, but with quinones instead 

of the more commonly used carbonyl compounds. Azepindiones of this ring 

system are comparatively rare and the previously known cbmpounds were made 

by more involved procedures (1,2). 

I II d) H CH, H CR, 

s) CH3 CH, CHa '=a 

The reaction conditions (cont. sulfuric acid at 0') are important, 

since the quinones Ib, Ic, and Id have been previously subjected to the 

Schmidt reaction using other solvents and acids but with quite different 

results (1, 3-7). A solution of the quinone in cont. sulfuric acid was 

cooled to O" and an equimolar amount of sodium aside was slowly added. When 

* Coenzyme Q. LXIV. 
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nitrogen evolution ceased, the reaction mixture was poured into a mixture 

of ice and water, and the resulting precipitate was recrystallized from 

aqueous ethanol to give 75 to 855 yields of the azepindiones.** 

It is evident from the data in Table I that the reaction takes place 

on the least hindered carbonyl group and that the NH group has inserted in 

such a manner that it is attached to the least substituted carbon atom. 

For example, NbYR decoupling experiments on the aeepindiones obtained from 

quinones III, Ib, and Ic show that the NH proton is directly coupled to the 

=CIi proton and, therefore, these groups are adjacent. 

It ha:; been reported that electronic effects play only a minor role in 

the Schmidt reaction (S-10) and that the products arise mainly by steric 

control. It is evident from the data reported here that besides steric 

effects electronic effects are important in the reaction of quinones with 

hydrazoic acid in sulfuric acid. These quinones give the azepindiones 

arising from migration of the smaller group. In concentrated sulfuric aci?, 

it is very likely that the intermediate (III) is protonated on the carbonyl 

group to give IV, and then loses nitrogen in a trans displacement by the 

migrating group. For unsymmetrical quinones, that group migrates which one 
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***he C, H, N analyses on these products were in good agreement with the 
calculJted values. 
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TABLE 

~t,,ssical properties of 2,5H-2,5-Azepindiones 

N.P. U.“. I.K. 
hhE3 

C<>“,p”und 
,OC' (“lpi (cm-’ 1 

Chemical Shifts c,:* 
iql =CH =C-R 

in CHCl, 

IIn 19 I-6 228 (1134) 3320 -0.05 :1‘ II 3.22 (l:**m 7.71 (3 E 

287.5 (332; 3150 7.82 (3 d 

1850 7.98 (3 E 

167" 

111 CHCI, 

IIb 168 228 (1450: 3320 -0.04 11 b 3.35 (1 k"d 6.69 ~1‘ h 

288 (2921 3200 4.12 (1 m 7.82 ,3 s 

1850 8.90 (6' 0 

1770 

1690 

I." CHC1, 

IIC 203-4 207 j154t(; 3320 -0.4 ;1 b 3.19 (l‘**b 7.75 $3 c 

*T** 233 (1205' 3200 

274 (5411 1850 

1750 

1670 

in nujol 

IId 216-7 228 <lSOS‘ 322" 0.09 ~1 b 3.16 1 m 7.77 3 s 

288 (337' 3120 1.12 ,l 5 7.83 ,3' d 
3070 

1870 

1790 

172" 

Ill CHC1, 

IIe 214-5 233 ,I188 3350 0.39 \I b 7.85 :9 > 

29&l (266‘ 323" 8.05 3 i 

1830 

1700 
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would predict to bear the least positive charge density, i.e., the least 

substitutec carbon atom of the ethylene linkage. The migratory aptitude 

observed ir this series is monosubstituted ethylene > disubstituted 

ethylene, ghenyl. 
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