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Ring-Expansion of Fused Bicyclic Aromatic Azides; Synthesis of
8H-thieno[2,3-c]azepines by Photolysis of 6-Azidobenzo[b]thiophens
in Diethylamine

By Brian Ippon,* MicHAEL W. PiCKERING, and HANS SUSCHITZKY*
(The Ramage Laboratovies, Department of Chemistry and Applied Chemistry, University of Salford, Salford, M5 4WT)

Summary Photolysis of certain 6-azidobenzo[b]thiophens
in an excess of diethylamine gave a mixture of a 7-amino-
6-diethylaminobenzo[b]thiophen and a 6-diethylamino-
8H-thieno[2,3-c]azepine, or either of these compounds
depending on the reaction conditions.

WE have recently shown that photolysis of 4-azidobenzo-
[b]thiophen in diethylamine for 24 h gives 4-aminobenzo-
[b]thiophen and 4,4-azobenzo[b]thiophen, while 5-azido-
benzo[b]thiophen yields 4-amino-5-NN-diethylaminobenzo-
[b]thiophen.t



760

We have now observed that photolysis (with a high
pressure mercury vapour lamp through a Pyrex filter) of
6-azido-2,3-dibromobenzo[b]thiophen for 18 h in an excess
of diethylamine under nitrogen yields 7-amino-2,3-dibromo-
6-diethylaminobenzo[b]thiophen (1; R! = R? = Br) (13%),
b.p. 148—150° at 3-0 mmHg, and a trace of 2,3-dibromo-6-
diethylamino-8H-thieno[2,3-c]Jazepine (3; R! = R? = Br).
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Irradiation for only 9 h gives a trace of (1; R! = R? = Br)
and the thienoazepine (3; R! = R? = Br) (12%), m.p.
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110—112°, vmax (Nujol) 1630, cm—! (C=N), 7(CDCl;) 2-89
(1H, d, J 12-0 Hz, 4- or 5-H) 3-31 (1H, d, J 12:0 Hz, 4- or
5-H), 580 (2H, s, 8-CH,), 6-69 (2H, q, J 7-0 Hz, CH,), and
889 (3H, t, J 7-0 Hz, Me). Addition of pyrene to the
reaction mixture and irradiation for 18 h gives (3; R! =
R2 = Br) as the only isolable product in a significantly
increased yield (229%). In the same way methyl 6-azido-
benzo[b]thiophen-2-carboxylate gives methyl 6-diethyl-
amino-8H-thieno[2,3-c]azepine-2-carboxylate (3; R! =
CO,Me, R? = H) (349%), m.p. 66—68°, vpax (Nujol) 1630
(C=N) and 1710 cm~! (C=0), 7(CDCl;) 2-30 (1H, s, 3-H),
2-82 (1H, d, J 12-0 Hz, 4- or 5-H), 3-40 (1H, d, J 12-0 Hz,
4- or 5-H), 5-75 (2H, s, 8-CH,), 6-12 (3H, s, Me), 6-69 (2H,
q, J 7-0 Hz, CH,), and 8-90 (3H, t, J 7-0 Hz, Me), m/e 278
(M*); tartrate, m.p. 209—210° (decomp.), vmax (Nujol)
1710 cm—t (C=0).

A mechanism which accounts for the formation of the
8H-thieno([2,3-clazepines (3) as well as the diamine (1;
R! = R? = Br) is shown in the Scheme. The increased
yield of the thienoazepine (3; R! = R? = Br) in the
presence of pyrene suggests that singlet nitrenes participate
in the formation of these compounds. Formation of the
diamine (1; R! = R? = Br) is more difficult to rationalise;
two pathways (¢ and b) are shown in the Scheme (see also
ref. 1). The apparent increased yield (< 5% to 139%) of
this diamine with increased reaction time (9 to 18 h) suggests
that it may be a product of thermodynamic control while
the thienoazepine (3; R! = R? = Br) may be one of
kinetic control.2 Irradiation of the thienoazepine (3;
R! = R? = Br) in an excess of diethylamine for 9 h did not
cause conversion into the diamine. The key intermediate,
however, is probably the unstable thienoazepine (2).

Our preliminary results appear to be the first photo-
lytically initiated ring-expansions of fused bicyclic aromatic
azides to azepines. Decomposition of azidonaphthalenes,
for example, does not give benzazepines.? Also, compounds
(3; Rt = R? = Br) and (3; R! = CO,Me, R? = H) are the
first derivatives of the 8 H-thieno[2,3-c]azepine ring system.

The new compounds analysed correctly for C,H and N.
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