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smary : Reduction of b-amino-2,3-dihydrobenzo[blthiophen-l,l-dioxide with DIBAL-H - 

gave b-amino-Z, 3-dihydrobenzo [b] thiophen from which the title aside was prepared; its 

photoZysis in diethykmine-THF gave 7-diethylwnino-2,3-dihydro-BE&thieno [2,3-dlazepine _ 

which was converted into 7-die thy lam&o-8H-thiem [ 2,3-d] azepine. - - 

Photolysis of several 6-azidobenzo[b]thiophens in an excess of diethylamine gives either 

the corresponding 6-diethylamino-8-thieno[2,3-<lazepine (1) or o-diamine (Z), or a mixture 

of both, depending on the substituents, R1 and R 
21 . Other bicyclic heterocycles (e.g. 

6-azidobenzothiazoles) behave similarly. 
2-4 

Products such as (1) and (2) are formed probably 

via the intermediacy of nitrenes, azirines, and aziridines, e.g. (3) and (4), although the 

intermediacy of didehydrothienoazepines, such as (5), cannot be ruled out. 495 Localisation 

of r-electrons (bond fixation) in the 6,7-bonds of the azides leading to (3) appears to be an 

important controlling factor in our reactions, since products arising from isomeric azirines 

(6) have not been detected, which may be due to a loss of aromaticity in the thiophen ring of 

these intermediates (6) [this is true also of (5)]. In order to test the importance of bond 

fixation it was of interest to study the photolysis of 6-azido-2,3-dihydrobenzo[b]thiophen in 

diethylamine. 

Nitrogen functionality is introduced into the 6-position of benzo[b]thiophen readily and 

selectively by oxidation to the 1,1-dioxide followed by nitration, which gives a high yield 
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(5) (6) 
of 6-nitrobenzo[b]thiophen-1,1-dioxide. 196 

- This compound can be converted into 6-aminobenzo- 

[blthiophen-l,l-dioxide or its 2,3-dihydro-derivative but our previous attempts to reduce the 

sulphone moiety in these products have proved unsuccessful. 126 Reduction of 6-nitrobenzo[b]- 

thiophen-1,1-dioxide to 6-amino-2,3_dihydrobenzo[b]thiophen with lithium aluminium hydride 

has been reported' but in our hands this reaction gave a complex micture (t.1.c.). However, 

DIBAL-H (purchased from Aldrich as a 25% w/w solution in toluene) reduces a suspension of 

6-amino-2,3-dihydrobenzo[b]thiophen-1,1-dioxide 
6. 

In toluene cleanly and in high yield, to 

give 6-amino-2,3_dihydrobenzo[b]thiophen (73%), b.p. (Kugelrohr apparatus) 125-130°C at 

0.004-0.10 mmHg, m.p. 69-71'C. From this amine we prepared 6-azido-2,3_dihydrobenzo[b]- 

thiophen (96%) in the usual way 
8 

as a yellow oil which can be purified by distillation, b.p. 

79-82°C (Kugelrohr apparatus) at 0.02 mmHg, or by chromatography on alumina (elution with 

ether), vmax (film) 2125 cm -l (N,).9 We have kept this azide at -2O'C for up to 12 months. 

Photolysis of 6-azido-2,3_dihydrobenzo[b]thiophen (1.0 g) in a mixture of diethylamine 

(20 ml) and THF (130 ml) (this solvent behaves as a singlet nitrene stabilizer 
4 
) for 

approximately 7 h under nitrogen (reaction followed by disappearance of azide stretching 

frequency in the i.r.) and removal of the volatiles by distillation under reduced pressure 

gave an oil which was chromatographed on alumina. Light petroleum (b.p. 40-60°C) gave 

starting material (0.1 g, 10% recovery) whilst light petroleum-diethyl ether (9:1) gave 

7-diethylamino-2,3-dihydro-8H-thieno[2,3-d]azepine (7) (0.55 g, 55% based on a starting 

material consumed) as an oil, v 
max. 

(film) 1590 cm -' (C=N). We assigned earlier the 

structures of the isomeric 8H-thieno[2,3_c]azepines, e.g. (9), on the basis that the protons _ _ 

of a methylene group adjacent to an amidine C-atom resonate at a higher field than those in 

one next to an amidine N-atom. 
10 

Further evidence for structure (9) was provided by addition 
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(IO) 

to the 'H n.m.r. sample of Eu(fod)3, which resulted in a considerable downfield shift of the 

signal at 6 4.21 p.p.m. for the methylene group at position 8 owing to complexation of the 

shift reagent mainly with the ring W-atom, whilst the signal for the olefinic proton (H-5) 

at 6 7.12 was shifted no more than the signal for the side-chain methylene group. For 

compound (7) the reverse is true, namely that the signal for the methylene group at position 

S is at higher field ( a multiplet appears at 6 3.40 p.p.m. which consists of this signal 

overlapping with the quartet for 

to the lH n.m.r. sample produces 

group while the olefinic proton: 

field shift. 

the side-chain methylene protons) and addition of Eu(fod)3 

a small downfield shift of the signal for this methylene 

(H-5) signal at 6 6.75 p,p.m. suffers a considerable down- 

To confirm structures (7) and (9) we prepared compounds (8) and (10). Their IH n.m.r. 

data (see formulae) are consistent with the structures assigned. A significant difference 

between the pairs of compounds (7) and (8) and (9) and (10) lies in the coupling constants 

for their olefinic protons, namely J = 8.0 and 12.0 Hz,respectively. 

Treatment of compound (7) with bromine in trichloromethane-tetrachloromethane at low 

temperatures gave a low yield (10%) of 7-diethylamino-8~-thieno[2,3-~lazepine (8), m.p. 

56.5-57.5"C, whilst debromination of compound (9)l using n-butyl-lithium gave the isomeric 

compound, 6-diethylamino-8lJ-thieno[2,3_c]azepine (10) (37% based on starting material 

consumed), as a pale yellow oil, together with starting material (9) (32% recovery). 

The ring-expansion of 6-azido-2,3_dihydrobenzo[b]thiophen to the 8lJ-thienoazepine (7) 
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is the first example in our series of a reaction proceeding via an azirine intermediate of 

type (6) rather than type (3). 

We thank the S.E.R.C. for a studentship (to CMD) and The British Cow&Z for travel 

grants which have enabled this collaboration to take place. 
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