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Abstract - Photolysis of the 7-methyl-thienoI2.3-clpyridine 

N-imides (3 resulted in rearrangements with ring-exp8nsion to 
give 1H-1,3- (4) and 3H-2,3- ( 5 )  thieno[2,3-dldiazepines. which 

4 

are previously unknown heterocyclic ring systems. 

In connection with the photochemistry of monocyclic pyridine N-hides,' we 

were interested in examining the photochemical behaviour of condensed pyridlne 

N-imides and have reported that quinoline2 and their related fused pyridine 
3 

N-imides (1) undergo the photochemical rearrangement with ring-expansion to give 
d 

the corresponding new-fused lH-1.2-diazepines (2). Very recently, we have shown 4 
# 

that the photolysis of l-substituted isoquinoline N-imides gave lH-1.3-benzo- 

diazepines by a two-step rearrangement. Whereas this type of rearrangement has 

been reported in the photolysis of aromatic amine N-oxides such as quinoline, 5 

isoquinoline,6 and quinazoline7 N-oxides, whlch give the corresponding oxazepines 

and oxadiazepines, the above result of the isoquinoline N-imides had been the 

first example for amine N-imides. Therefore, we examined the photochemical 

behaviour of the title N-imides. 

A: Benzene, pyridine, 

Thiophene, Furan, 

Pyrrole, etc. 

Scheme I 



Irradiation (400 W, high-pressure Hg lamp; Pyrex filter1 of the 7-methyl- 

thienoL2,3-clpyridine N-imides (3a,b) for z. 3 hr in methylene chloride and 
chromatography on silica gel gave the 1H-1.3-thienodiazepines ($: 7-88, E: 10%). 
the 3H-2.3-thienodiazepines (2: 30%. 2 55%), and the 5-aminothienopyridines 
(%. 3-5%) .' However, similar irradiation of 7-unsubstituted thieno(2.3-cl- 

pyridine N-imides gave only 7-aminothieno[2,3-clpyridines and no diazepines. 

Scheme 2 

The spectral data of the new diazepines and the results of the following 

chemical studies are consistent with the proposed structures. Treatment of the 

1,3-diazepine (4a) with ethanol or methanol in the presence of acetic acid gave 

the ring-opened pioduct : 65%) ,lo which was then treated with hydrogen chloride 

to give 1-ethoxycarbonyl-thieno[2,3-blpyrrole (2: 60%) .I1 These results are 

4 analogous to those observed for 1.3-benzodiazepines and 1,3-benzoxazepines. 6 

However, similar treatment of the 2.3-diazepine (2) resulted in recovery of the 

starting material unchanged. Reduction of 2 with sodium borohydride in ethanol 
afforded the 1,2-dihydro compound (2: 27%) and the 4.5-dihydro compound (A3: 3481. 

The present photolysis may involve the initial formation of two kinds of 

diaziridine intermediates, c), and c)., as shown in Scheme 2. The former (,7J 

may then rearrange into the aziridines (3 by a [1,51 sigmatropic shift, followed 
by ring-expansion to give the 1.3-diazepines (2, by analogy with the case of 

1-unsubstituted quinoline N-imide~.~ The latter intermediates (3 may give the 
ring-expanded 2,3-diazepines (5) and the 5-aminothienopyridines (6). similar to ,./ 
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Scheme 3 

the cases of monocyclic pyridine N-imides. 1 

The photolysis of N-imides of monocyclic pyridines, even though 2,6-di- 

substituted pyridines, give only 1.2-diazepines and no other diazepines. 1 

Whereas 2-substituted quinolines and related fused pyridines give no diazepines, 2.3 

l-substituted isoquinolines give 1,3-diazepines and no 1.2- or 2,3-diazepines. 
4 

However, the present photolysis affords two kinds of diazepines. It should be 

noted that the photochemical behaviour of the thienopyridines is different from 

those of monocyclic pyridines, quinolines, and isoquinolines. Further work is 

needed to clarify these differences and related works are in progress. 
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d J=5 Hz, thiophene-HI. 2: mp 88-8Y0, (KBrl 1700 cm" (C=O), b (CDCl31 

1.31 and 4.27 (3H, t, and 2H, q, C02Et), 2.37 (3H, s, 1-Me), 6.20 (lH, d J=7 Hz, 
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