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Synthesis of the strained 2H-thieto[3,2-b]quinoline ring system is reported for the first time. Treatment of
(Z)-2-benzyliden-2H-thieto[3,2-b]quinoline derivatives of this heterocycle with base, at reflux in ethanol,
causes a novel rearrangement to 2-phenylthieno[3,2-b]quinolines. Indeed, the one-pot reaction of
2-aminobenzaldehydes and (Z)-2-benzylidenethietan-3-one in refluxing basic ethanol leads directly to
2-phenylthieno[3,2-b]quinolines in good yields.

� 2010 Elsevier Ltd. All rights reserved.
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Figure 1. Reported cyclobutanaphthalene heteroanalogs.
Cyclobuta[b]naphthalene was first synthesized by Cava in
1960.1 On the other hand, heteroatoms in this tricyclic ring are rare
in the literature. For example, 1,2-dihydrocyclobuta[b] quinolines
1a,b, 1,2-dihydrocyclobuta[b]quinoxaline (2a), 6,7-dihydrocyclob-
uta[g]quinoxaline (2b), and naphthothietes 3a,b,c have been
reported as stable isolable compounds.2–4 However, naphthooxetes
4a,b were assumed to be precursors of the corresponding highly
reactive o-quinonemethides5 (Fig. 1).

To the best of our knowledge, no cyclobutanaphthalene ring
systems with two different heteroatoms are known. We wish to
report, for the first time, the synthesis of the new heterocycle
2-benzyliden-2H-thieto[3,2-b]quinoline and some of its deriva-
tives which contain sulfur and nitrogen as the heteroatoms.

A Friedländer reaction between 2-aminobenzaldehyde (5a) and
thietanone 6 in 10% KOH in ethanol at room temperature gave the
desired (Z)-2-benzyliden-2H-thieto[3,2-b]quinoline (7a) as an
off-white solid in 75% yield (Fig. 2). The structure of 7a was estab-
lished by 1H NMR, 13C NMR, and mass spectrometry and this was
confirmed by X-ray crystallography (Fig. 3a; see experimental
details for all new compounds6).

When the Friedländer reaction of 5a with 6 was conducted
under the same basic conditions, but at reflux temperature, the
product was shown to be 2-phenylthieno[3,2-b]quinoline (8a).
This novel rearrangement product was also obtained in 94% when
ll rights reserved.
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Friedländer product 7a was heated at reflux in 10% KOH/ethanol.
The structure of 8a was established by 1H NMR, 13C NMR, and mass
spectrometry and confirmed by X-ray crystallography (Fig. 3b).

Similarly, Friedländer reactions of 6 with aminobenzaldehydes
5b and 5c delivered thieno[3,2-b]quinolines 7b and 7c in 69% and
35% yields, respectively (Fig. 4). Attempts to prepare thieno[3,2-
b]quinoline 7d (�10% crude yield) were foiled by the instability of
2-amino-4,5-dimethoxybenzaldehyde (5d) and the difficulty in iso-
lating 7d from the multicomponent, intractable mixture. The direct,
one-pot Friedländer reaction/base-mediate rearrangement of 5b + 6
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Figure 3. (a) X-ray crystallographic structure of 7a (see Supplementary data).
(b) X-ray crystallographic structure of 8a (see Supplementary data).
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Figure 4. Friedländer reaction to give (Z)-2-benzyliden-2H-thieto[3,2-b]quinoline
(7a).
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Figure 5. Base-mediated 2H-thieto[3,2-b]quinoline?thieno[3,2-b]quinoline
rearrangement.
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Figure 2. Friedländer reaction to give (Z)-2-benzyliden-2H-thieto[3,2-b]quinoline
(7a) and its subsequent base-mediated rearrangement to 2-phenylthieno[3,2-b]
quinoline (8a).
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and 5c + 6 gave 8b and 8c in 74% and 70% yields, respectively. The
easily effected procedures reported herein constitute an effective
and novel method for the synthesis of thieno[3,2-b]quinolines;
indeed, the literature cites only a few cases of this heterocycle pre-
pared by flash-vacuum pyrolysis (54% yield),9a or nitrene insertion
reaction which gives very low yields (5%).9b,c

We propose the following mechanism (Fig. 5) to explain the
rearrangement of 7a–8a. The driving force for this rearrangement
lies in the fact that 7a has properties of both a potential Michael
acceptor and the inherent strain of a four-membered ring.

In conclusion, we have synthesized the first examples of
thieto[3,2-b]quinoline heterocycles as their 2-benzylidene deriva-
tives which we show to rearrange readily to interesting and rare
thieno[3,2-b]quinolines.
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