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Abstract — The reaction of arylidenemalcnonitrile with cyanothiocacet-
amide afforded either thiopyrans or pyridine derivatives depending on

13

reaction conditions. C NMR was utilised to elucidate the proposed

structures of the reaction products.

In the last few years we were invelved in a program aiming to develop synthetic
approaches for polyfunctionally substituted heteroccycles utilising readily
obtainakle nitriles as starting materials1’2. In conjunction to this work we
investigated the reaction of cyanothicacetamide (1)} with cinnamonitrile deriva-
tives 2a-f, Literature contains plenty of reactions of active methylene reagents
with 2 that lead to 1,2-dihydropyridine or pyran derivative53’4. In our labora-
tories 1 reacted with 2Za-c in cold ethanolic triethylamine to yield 1:1 adducts,
The same products were cbtained, in 60-70% yields, from reacticn of 2g-i with
malononitrile which excluded several possible structures as it indicates that
the reaction cccurred through addition to the activated double bond to yield
either acyclic derivatives resulting from addition of active methylene, amide
or thicimidic form of 1 or their cyclisation products. Dihydropyridine forms
seemed to us unlikely as one would expect that the products would be readily oxi-
dised under the reaction conditions in a way similar to that reported for their
©Oxo counter analogues5. 3¢ MR of the product of reaction of 1 with 2a revealed,
in addition tc signals due to aromatic ring carbons at 126.6 , 128.5 and 121.6

ppm and one CN signal at 118.6 ppm, signals at 72.4 ppm (C-3 and C=5), 43.5 ppm

(C~4) and 151.1 ppm (C=2 and C-6)}. It is clear that such spectrum can only be
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rationalized in terms of a thiopyran form 4 in which carbons C-2; C-6 and C-3:
C-5 are identical as the molecule exhibits a plane of symmetry. Compounds 4

are believed to be formed via intermediacy of acyclic 3 which affords the end
product 4 on cyclisation. Cyclisation of 3 to yield the dihydropyridine form
5 or tautomeric 6, in a way similar to that observed recently5 on reaction of 1
with o{-gyanochalcones, did not occur. It is of value to report that the for-
mation of thiopyrans from reaction of 1 with 2a-c constitutes a novel synthesis

of the not readily accessible thiecpyran ring system.

Trials to effect reaction of 2d-f with 1 under the same conditions failed to
produce isclakle products. The reaction in refluxing ethanolic triethylamine
afforded campounds l4a-c, which correspond to the addition of 1 to 2d-f foll-
owed by ethanol and hydrogen molecule elimination. When the reaction of 1 with
2a-c was conducted under reflux in ethanolic aqueous triethylamine, the same
compounds, l14a-c, were obtained, in 55-60% yields. Compounds l4a-c were also
formed in 60-65% yields on refluxing 4a-c in ethanolic aguecus triethylamine.
Thus, it seemed most likely that l14a-c are formed via intermediacy of a thio-
pyran form. Again these compounds were obtained by reaction of 2d-f with ethyl

13

cyancacetate. The C NMR spectra of the products revealed absence of any sp3

carbons or -CH in the molecules. Thus the reaction products should exist either
in the enol or the keto forms 14 and 15. 13C NMR showed that in DMSO the thione
form 14 predominates as it revealed a signal at 179.4 ppm, comparable to the
signal at 176.4 ppm for pyridine thione. Pyridine thiecls are expected tc reveal
signals at 160 ppm. The signal at 162 ppm can be assigned to C-6 as it can be
correlated to the signal at 164.9 ppm observed for 2—methoxypyridines. Moreover
IR spectrum of the products revealed the abscences of absorption for ring CO.
The results show that the reaction of 1 with 2Za-f can lead either to thicpyrans,
kinetically or to the dihydropyridines thermodynamically., Reactions of similar

molecules reported earlier are now being reinvestigated to see if the products

of reaction are also dependent on reaction conditions.
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Table (1): List of compounds ia—c and lia—c

Compound Cryst. Mp . Yield Mal. Formula3 ot
Colour Sclvent (°C) (%) Mol., Weight

1
da EtOH 184 72 Cq3H, gN, S 254
(Colourless) (254)

1
4b EtOH 300 70 C14H12N405 284
{colourless) (284)
ic EtOH 250-252 65" C, 3HgN,5C1 288,290
(colourless) (288.5)

2
léa EtQOH 195 68 C13H7N308 253

vellow) (253}

2
lib ET.OH 255~206 72 C14H9N3025 283
(Yellow) (283)
l4c EtCH 280-281 70° C, 4HgN;0SCL 287,285
(Yellow) (287.5)

1- Yields based on reacticn of 1 with Za-c. 2- vields based on reaction of 2d-f
with 1. 3- All compounds reported were obtained in analytically pure state and

give spectral data (IR,1H NMR and 13C NMR} in agreement with their structures,
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