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ABSTRACT

Reaction of arylidene malononitrile 1 with
thienylidene-cyanoacetohydrazide 2, via Michael adduct,
gave 3. Rearrangement of 3 afforded the intermediate 4,
which aromatized to 5. followed by dehydrogenation, to
give the (riazolo-pyridine derivatives 6. While arylidene
cyanoacetate 7 reacted with 2 in the same conditions via
Michael adduct 8, which eliminates ethyl alcohol to afford
the intermediate 9, which aromatized to yield the dicyano-
hydroxypyridine derivatives 10.

INTRODUCTION

Some triazole derivatives have drawn considerable attention of
the chemists because of their antiparasitic1-4 and analgesic activities?.
So the author synthesized some new triazolo-pyridines bearing-
thiophene nucleus, which may be biologically useful. In the same time,
it can be used as nucleobases in the vsynthesis of nucleosides. Synthesis
of [1.2.4]triazolo[1,3-c]pyridines was reported®-9 by reaction of N-

substituted 2-cvanoacetohvdrazides with 2-cvanocinnamonitriles.
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DISCUSSION

Thienylidene cyanoacetohydrazide 2 was added, through the
active methylene group, to the olefinic double bond in the arylidene
malononitrile 1 giving rise the Michael adduct 3, which cyclized
through rearrangement to give ‘the intermediate 4. Compound 4 was
aromatized to 5, which dehydrogenated to give the triazolo-pyridine
derivative 6. This route of reaction is based similarly as reported by

Hadi etal.?

Infrared spectralO of 6a-f showed absorption bands in the region of
1630 cm-! for C=N (ring absorption frequency), 1650 cm-! (CO-amide,
cyclic), 2190-2200 cm-! (CN), 3280 cm~! (NH). The infrared spectra
showed the presence of both CN group and NH group which indicates

the formation of the triazolo-pyridine derivative 6.

'H-NMR spectrum of 6a revealed signals at 0=38.5 (s, 1H, NH), 7.5-
7.7 (m, 5H, arom.H), 6.5-6.8 (m, 3H, tlﬁophene protons). |H-NMR
spectrum of 6b showed & = 8.45 (s, 1H, NH), 7.6-7.8 (m, 4H, arom.H),
6.5-6.8 (m, 3H, thiophene protons), 2.35 (s, 3H, CHj).

When the cyanoacetohydrazide derivative 2 was added to the ethyl
arylidene cvanoacetate 7, one can expect that the reaction proceeds
similarly like the arylidene malononitrile 1, however, the

dicyanohydroxy pyridine derivative 10 was obtained. When the active
methylene in 2 was added to the ethylenic double bond in the arylidene
7. it afforded the Michael adduct 8. which cyclized by elimination of
one mole of ethanol vielding 9. Compound 9 aromatized to give the

dicvano-hvdroxy pyridinones 10. This is proved by the absence of
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carbonyl-ester gfoup in the infrared spectra and ethyl ester group as
multiplit in the 'H-NMR.

Infrared spectra of 10a-f showed absorption bands in the region of
1525-1575  cm-! (-CH=N)10, 1630 cm-! (C=N), 1645 cm! (CO-
amide), 2190-2200 cm! (CN), 3050-3450 cm-! (OH). 'H-NMR
spectra of 10d revealed signals at § = 8.7 (s, 1H, OH), 6.5-6.8 (m, 3H,
thiophene protons), 7.2-7.7 (m, 5H, aromatic H and -CH=N-proton).
'H-NMR spectra of 10e showed §=9.3 (s, 1H, OH), 6.5-7.3 (m, 7H,
thiophene protons and CH=N proton).

EXPERIMENTAL

Arylidene malononitrile 1 and arylidene cyanoacetate 7 were
prepared from the appropriate aldehyde by following standard

procedures.1 1,12
Formation of Thienylidene-cyanoacetohydrazide 2.

To a solution of 2-cyanoacetohydrazide (0.1 mol), in methanol
(100 ml), was added thiophene-2-aldehyde (0.1 mol). The whole
mixture was stirred for 1 h. A yellow pl'ecipitate was formed, filtered
off, and recrystallized from methanol in yellow crystals; m.p. 190°C
(Yield 85%). CgH;N30S (193.2): requires C 49.7, H3.65, N 21.74,
Found C 49.39, H 3.41, N 21.35.
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7-Aryl-6,8-dicyano-2-(2'-thienyl)-3H-[1,2,4]-triazolo[1,5a]pyridine-

5-one 6.

General Procedure: To a suspension of 2-thienylidene-
cyanoacetohydrazide 2 (0.01 mol) and the corresponding arylidene
malononitrile 1 (0.01 mol) in'dry ethanol (30 ml), a few dropé of
piperidine were added. The reaction mixture was refluxed for a
variable length of time 18-24 h until the starting material was
exhausted and a solid was formed on hot. the obtained product was
filtered off on hot, recrystallized from methanol (Table 1).

4-Aryl-3,5-dicyano-6-hydroxy-N-1-(2’-thienylidene)-pyridine-5-one
10.

General Procedure: . To a mixture of thienylidene-
cyanoacetohydrazide 2 (0.01 mol) and the appropriate ethyl arylidene-
cvanoacetate 7 (0.01 mol), in dry ethanol (30 ml.), was added 3-5 drops
of piperidine. The reaction mixture was refluxed for 14-24 hrs. The
starting material was consumed with a precipitation of the product, the
solid was filtered off, crystallized from methanol (Table 1).
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~ Table I Characterization Data of the Synthesized Compounds

Comp. | Mol. Formula | M.p. | Yield | Analysis (Calc./Found) %
No. (Mol. Wt.) °C % C H N

6a | C gHgNsOS 305 31 62.96 2.64 20.39
(343.3) 62.43 2.97 19.78

b | CioH|N5OS 312 35 63.65 3.10 19.59
(357.3) 63.34 2.82 19.32

¢ | CyoH |N5O,S 296 29 61.11 2.97 18.75
(373.3) 60.72 3.20 18.42

d | CygHgCINSOS | 250 | 36 | 5722 | 213 | 18.53
(377.8) 57.75 2.42 18.35

e | C;gHsNs0OS, 245 40 55.01 2.01 20.04
(349.4) 54.87 2.35 20.41

f | CigH7N50,S 267 35 57.65 211 }-21.01
(333.3) 57.52 | 239 | 2085

10a | C;gH;oN4O,S 290 | 43 62.43 2.91 16.17
1 (346.3) v 61.98 2.67 16.43

b | CigH{aN4O,S 320 | 42 63.32 3.35 15.54
(360.4) 63.61 3.14 15.81

¢ | CyoHpN4O5S 237 | 46 60.63 3.21 14.88
(376.4) 60.52 3.38 14.97

d | C;gHgCIN4O,S | 306 49 36.77 238 | 14.71

~ (380.8) 56.64 2,51 14.52

e | CjgHgN40,S, 240 52 54.53 228 15.98
(352.4) 54.76 2.50 16.13

f | ClgHgN,O5S | 257 | 45 | 37.14 | 239 | 16.65
(336.3) 56.61 2.81 16.27

LIk I
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