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Abstract: 2-(2-Oxo-2 H-1-benzopyran-3-yl)-5,6,7,8-tetranydro-3H-benzo[4,5]thieno[2,3-d]pyrimidin-4-ones (4a.b) have
been synthesized via a rearrangement of 2-(N-3-carbamoyl-4,5,6,7-tetrahydrobenzo[bjthiophen-2-yl)imino-2H-1-
benzopyran-3-carboxamides (3a.b). The tetrahydrobenzo[b]thiophenes 3 have been conveniently prepared by the
reaction of 2-imino-2H-1-benzopyran-3-carboxamides (1a.,b) with 2-amino-4,5,6,7-tetrahydrobenzo(b]thiophene-3-
carboxamide (2) in glacial acetic acid.
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Pyrimidine fused heterocycles have long been subjects for studies of their biological activities. For example, inhibition
of epidermal growth factor receptor tyrosine kinase by compounds comprising benzo[4,5]thieno[3,2- d]pyrimidine
fragment was recently reported (2) and synthesis of their structural analogs (3) is important in gauging their potential as
a source of chemotherapeutics. In our recent communication (4) we introduced a novel method for synthesis of
compounds containing pyrimidine and coumarin units — 2-(2-oxo-2H-1-benzopyran-2-yl)-3H-quinazolin-4-ones. |t is
based on the rearrangement of 2-imino-2H-1-benzopyran-3-carboxamides by the action of anthranilic acid as N-
nucleophile. Applying the same strategy, but varying the methodology, we report herein the result of our studies on
transformation reactions of 2-imino-2H-1-benzopyran-3-carboxamides 1 with 2-amino-4,5,6,7-tetrahydrobenzo(b]
thiophene-3-carboxamide (2) as a new and efficient pathway to compounds 4 comprising tetrahydrobenzo[4,5]thieno
[2,3-d]pyrimidine and coumarin fragments.
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In glacial acetic acid at ambient temperature reactions between 2-iminoc-2H-1-benzopyran-3-carboxamides 1a.b (5)
and 2-amino-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide 2 (6) took place without iminolactone ring opening and
furnished 2-(N-3-carbamoy!-4,5,6,7-tetrahydrobenzofb]thiophen-2-yl)imino-2H-1-benzopyran-3-carboxamides 3a.b (7.8)
as described in Scheme 1. A mechanism that accounts for the products 3 was elaborated (4,9) and is analogous to
acidic hydrolysis of 2-imino-2H-1-benzopyrans to the corresponding 2-cxocompounds (10) (reaction with O-nucleophites)
and to comprehensively studied (11) reactions of non-cyclic iminoesters with amines. It was revealed that 2-(N-3-
carbamoyl-4,5,6,7-tetrahydrobenzo([b]thiophen-2-yl)imino-2H-1-benzopyran-3-carboxamidas 3 have the capability to
rearrange on refluxing in appropriate solvents (Method A and B, Scheme 1) to the corresponding 2-(2-ox0-2H-1-
benzopyran-3-yl)-5,6,7,8-tetrahydro-3 H-benzo[4,5]thienof2,3-djpyrimidin-4-ones 4 (7,12,13). A possible mechanism of
the rearrangement was particularized in reference (4).

In summary, the reactions described above constitute a useful strategy for preparation of benzothienopyrimidines of
type 4 utilizing simple precursors 1 and 2. Expansion of the scope of the method based on the rearrangements resulting
from the reactions of 2-imino-2H-1-benzopyran-3-carboxamides with N-nucleophiles could open a new avenue for the
synthesis of different 3-heterosubstituted coumarin derivatives.
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