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Several thieno[B,Z—b]pyridines could be easily synthesized by
methallation using LDA directly from 3-(disubstituted amino)-2-
cyano-3-methylthioacrylonitriles.

We have recently reported the synthesis of 2,4-diaminothiazoles and
2,4-diaminothiophenes by an intramolecular cyclization of cyano group and
thiomethanide ion.1)This reaction was now extended to one step synthesis
of thieno[B,Z-b]pyridines 6 from 3-(disubstituted amino)-2-cyano-3-methyl-
thioacrylonitriles 2, The thieno(3,2-b]pyridines hitherto known have been
synthesized from thiophene or pyridine derivatives.a) In this respect, our
method involving simultaneous formation of thiophene and pyridine rings
provides a convenient preparative procedure for thieno[},z-b]pyridines.
This paper deals with this new synthetic method and a discussion of its
reaction pathway.

The following preparation of 5-amino-3,6-dicyano-2,7-bis(diethylamino)-
thieno[},a—b]pyridine ég is representative: A solution containing LDA (1.2
mmol) in 5 ml of THF was added dropwise with a syringe to a stirred solution
of 2-cyano-3-diethylamino-3-methylthioacrylonitrile 24 (195 mg, 1 mmol) in
2 ml of THF under nitrogen atmosphere at - 60 °C. After the mixture was
stirred for an additional 30 min, it was quenched with water and allowed
to stand for 30 min to form white precipitates. Recrystallization from
pyridine gave 6d as white powder in 57 % yield.

In the case of the reaction of 2b, a small amount of éy was separated
from the reaction solution by filtration immediately after it was quenched
with water. The filtrate was rotary-evaporated to afford 3-amino-4~-cyano-
2-(2,2-dicyano-1-piperidinovinyl)-5-piperidinothiophene 7b as yellow
crystals in 31 % yield.3 Table 1 shows compounds Q?)synggésized by the
present method.

The structures of Q{were determined on the basis of spectroscopic
evidence together with elemental analyses. The nmr spectrum (pyridine-dg)
of Qg showed a broad amino signal at $7.2, and broad methylene ones at
$3.75 (8 protons) and 3.55 (8 protons). Its ir spectrum gave two strong CN
stretching bands (2200 and 2190 cm—1) and a strong C=N stretching band
of pyridine (1450 cm™1).
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In addition, the Cmr datum of 6d supports
the structure of thieno[3,2-b) pyridine
derivative. The figures in parentheses
show approximate § values estimated from
the chemical shift values of thiophene
and pyridine using incremental ones of
monosubstituted benzene.9)

Next, the ir spectrum of 7b showed
two strong CN stretching bands at 2200
and 2180 cm“, and no absorption of C=N

stretching band of pyridine. In the nmr datum (0014) a broad amino peak appeared
at $4.9. Its uv datum (99 % EtOH) gave a strong absorption at 4LOO nm due to a
longer conjugated m-system. On treatment with ethanol solution containing
potassium hydroxide, ZE was readily converted into §9 in quantitative yield. the

structure of 29 was
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reaction to form cyclized products, 5-(substituted amino)-4-cyano-3-imino-
2,3-dihydrothiophenes 2}0) instead of dimerized products such as é‘(see Scheme 2).
This is perhaps because a dianion of §’can not attack a monoanion of §,as a
nucleophile owing to electrostatic repulsion.
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