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A synthesis is described, starting from p-hydroxybenzaldehyde, of some new bis(activated styrene) derivatives, and
their conversion into novel bis(pyridin-4-yl) ethers and bis(thieno[2,3-b]pyridine) derivatives.
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In recent decades considerable attention has been devoteddgents and as inhibitors of the blood coagulation facitso,
the construction of new derivatives of pyridine-2-thiones andthieno[23-b]pyridine derivatives have been reported to be
thieno[2,3b]pyridine on account of their reported biological useful as antibiotids'l, drug intermediatés, against
activities. Various series of substituted pyridine-2-thionesendoparasiticidéd and as antianaphylactic compount$®

have been found to be useful as antibicti@ntiarterioscle-
rotic3, antibacteridfi, antihyperglycemit and antifung&l
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Recently bis(compounds) have received great attention, not
only for being model compounds for main chain poly-
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mers2%-25put also because many biologically active naturaltives 11a, b, d, f CompoundslOa, b were alternatively
and synthetic products have molecular symn?étiyle have  obtained in 45% yield by reactinga, b with 2 in refluxing
recently described the synthesis of some newBag(nc- ethanol-pyridine mixture.

tional) building units and studied their use as intermediates in In view of the low yields of the bis(pyridin-4-yl) ethers
the synthesis of novel bis(5-membered heterocyéles). 10a—d and their corresponding bis(methylthio) derivatives
continuation of our interest in this field, this paper describeslia, b, d, f,we developed a second route (Scheme 1) for the
the synthesis of some new bis(activated styrene) derivatives toreparation oflla—h The pyridinesl4a-cwere the key inter-
explore their synthetic potential as starting materials for novemediates; their potassium salts (obtained frbfa-c with
bis(pyridin-4-yl) ethers and bis(thieno[2)Bayridine) deriva- ~ KOH/MeOH) reacted with the appropriate dibromoalkanes

tives and their utility as pharmacological agents. 2b, cin boiling DMF to give 60-68% yield dflb, c, e, g, h
Compounds4a—cwere obtained in 70-75% yield by methy-
Results and discussion lation of 13a—cwith methyl iodide in refluxing methanol con-

Two synthetic routes are described for the synthesis of th&ining sodium methoxide. Compound$4a—c were
bis(2-methylthiopyridin-4-yl) etherdlla—h as outlined in  confirmed as th&methyl derivatives by the IR ariti NMR
Scheme 1. The starting compouri@s-cand7a, bneeded in ~ SPectra. Thus, the IR spectra of these compounds showed the
the present investigation were prepared by condensing th@bsorption bands of phenolic OHaat 3330 crit'. Also their
appropriate bis(aldehyde3p—&8 with 2-cyanothioacetamide ‘*H NMR spectra revealed singlet signalafi2.60 andd [

(4) and malononitrile & in absolute ethanol containing tri- 10.2 ppm, characteristic for SGland phenolic OH protons
ethylamine (TEA) as catalyst. Compounsis-c have been respectively.

reacted with a series of active methylene compounds, namely Compoundsl3a—cwere obtained by first condensation of
2-cyanothioacetamided), malononitrile 6), ethyl acetoac- 4-hydroxybenzaldehydd) with 2-cyanothioacetamidg)(in
etate 8) and ethyl benzoylacetat®)(in refluxing ethanol- absolute ethanol containing TEA to give 2-cyano-3-(4-
pyridine mixture to give 35-40% of the corresponding hydroxyphenyl)thioacrylamidel@).?® Subsequent reaction of
bis(pyridin-4-yl) etherslOa-d The latter were methylated to 12 with each o#, 6, 8, 9in refluxing ethanol containing TEA
yield 50-60% of the corresponding bis(2-methylthio) deriva-afforded the corresponding pyridine-2-thiod&a—c The lat-
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ter were shown to exist mainly in the thione form by the strongReferences cited in this synopsis

absorption bands &t[13300 and 1540 cricharacteristic for
NH and C=S groups respectively.
With the pyridine-2-thione&3a—cand the bis(pyridin-4-yl)

ethers10a-c now available, we attempted two routes to the

synthesis of the bis(thieno[28pyridin-4-yl) ethers20a—d

as outlined in Scheme 2. In the first route we tried alkylation

of 10a—cwith chloracetic acid1(5) or chloroacetamidelg) in

methanolic sodium methoxide to give the corresponding bis-
Salkyl derivatives 19. The latter would be expected to
undergo cyclization in ethanolic potassium hydroxide to g

afford the target molecule®0. Unfortunately we could not
isolate pure samples of the alkyl produt®under the condi-
tions described.

In the second route the pyridine-2-thiori&a—cwere eas-
ily converted into the correspondisg2-pyridyl)thioglycolic
acids17a, c, eand 2-pyridylthioacetamide7b, d, f upon
treatment with chloracetic acid A5) and chloroacetamide

(16), respectively, in refluxing methanol containing sodium

methoxide. Compounds7a—f could be cyclized to give the
thieno[23-b]pyridine derivatives18a—f in 60-70% yields

upon heating in ethanol with potassium hydroxide. The potasy 3

sium salts ofi8c-freacted with 1,3-dibromopropanzbj and
1,4-dibromobutane2g), respectively, in boiling DMF to fur-
nish the corresponding bis(thieno[hpyridine) derivatives
20a—din 60-65 % vyield.

The substituted thieno[2dpyridine derivatives18a, b

could not be converted into the corresponding bis(thieno[2,320
b]pyridin-4-yl) ethers under similar conditions. This may be
attributed to the insolubility of these derivatives under the2

reaction conditions.
Techniques used: Elemental analysis, IR NMR and MS.
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