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ABSTRACT 

Reaction of arylidene imlononitrile 1 with 
tl~ienylidene-cyanoa~etoI~yclrazide 2, via Michael uddwt, 
guve 3. Rear.rangenzent of 3 afforded the intermediate 4, 
which aromatized to 5. .followed by dehydrogenation, to 
give the triazolo-py~~icline derivatives 6. While arylidene 
cyanoacetate 7 reacted 1vitl7 2 in tlze same conditions via 
Michael addzlct 8. which eliitzinate,r ethyl alcohol to aford 
the intermediate 9, which uronzati.zd to yield the dicyano- 
hydroxypyridine derivatives 10. 

INTRODUCTION 

Some triazole derivatives have drawn considerable attention of 

the chemists because of their sntiparasiticl-4 and analgesic activities5. 

So the author syntl~esized some new triazolo-pyridines bearing 

thiophene nucleus, which may be biologically usef~~l.  In the same time. 

it can be used as nucleobases in the synthesis of nucleosides. Synthesis 

of [1.2.4]triazolo[l.5-c]py-idines was reported6-9 by reaction of N- 
substituted 2-~yanoaceto11ydr;1zides with 2-cyai1oci11~1anoi1itriles. 



DISCUSSION 

Thienylidene cyanoacetohydrazide 2 was added, t h o  ugh the 

active methylene group, to the olefinic double bond in the arylidene 

malononitrile 1 giving rise the Michael adduct 3, ivhicl~ cyclized 

through reat-sangement to give the intermediate 4. Compound 4 was 

aromatized to 5, which dehydrogenated to give the trimolo-pyridine 

derivative 6 .  This route of reaction is based similarly as reported by 

Hadi d . 9  

Infrared spectralo of 6a-f showed absorption bands in the region of 

1630 cm-1 for C=N (ring absorption frequency), 1650 cm-1 (CO-amide, 

cyclic), 21 90-2200 cm-I (CN), 3280 cm-1 (NH). The infrared spectra 

shou-ed the presence of both CN group and NH group which indicates 

the formation of the t~iazolo-pyridine derivative 6. 

IH-NMR spectrum of 6a revealed signals at 6 = 8.5 (s: 114: NU), 7.5- 

7.7 (in, 5H, aro1n.H): 6.5-6.8 (m. 3H, thiophene protons). 114-NMR 

spectrum of 6b showed 6 = 8.45 (s, lH. NH), 7.6-7.8 (m: 4H, ar0m.H): 

6.5-6.8 (m, 3H: thiophene protons): 2.35 (s, 3H, CI-13). 

- 
When the cyanoacetohydrazide derivative 2 was added to the ethyl 

arylidene cyanoacetate 7: one can expect that the reaction proceeds 
.S 

similarly like the aiylidene malononitrile 1. ho\vever, the 

dicyanohydroxy pyridine derivative 10 was obtained. When the active 

inethylene in 2 was added to the ethylenic double bond in the aiylidene 

7, it afforded the Michael adduct 8. which cyclized by elimination of 

one mole of ethanol yielding 9. Compound 9 aromatized to gir-e the 

dicyano-1.1:-drosy pyridinoues 10. This is proved bj. thc absence of 



carbonyl-ester group in the infrared spectra and ethyl ester group as 

multiplit in the I M-NMR. 

Infiared spcctra of 10a-f showed absorption bands in the region of 

1525-1575 cm-I (-CH=N)~O, 1630 cm-1 (C-N), 1645 cm-I (CO- 

t amide), 2 190-2200 cm-I (CN): 3050-3450 cm-1 (OH). IN-NMR 
spectra of 10d revealed sigmls at 6 = 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). 

IH-NMR spectra of 10e showed 6 = 9.3 (s: 11-1, OH), 6.5-7.3 (m, 7H: 

tl~iopl~ene protons and CH=N proton). 

Alylidene malononitrile 1 and alylidene cyanoacetate 7 were 

prepared from the appropriate aldehyde by following standard 

procedures.l l , l 2  

Formation of Thienylidene-cyanoacetohydrazide 2. 

To a solution of 2-cyanoacetohydrazide (0.1 mol), in mell~anol 
t (100 ml), was added thiophene-2-aldehyde (0.1 mol). The whole 

mis tu r~  was stirred for 1 h. A yellow precipit2te was formed. filtered 

1 off. and rec~-ystallized from methall01 in j?ellow clystals: 1n.p. 190°C 

(Yield 85%). C81-17N30S (193.2): requires C 49.7, H 3.65, N 21.74. 

Found C 49.39. H 3.41. N 21.35. 



General Proceclrrre: To a suspension of 2-thienylidene- 

cyanoacetohydrazide 2 (0.01 mol) and the corresponding arylidene 

~nalononitrile 1 (0.0 1 mol) in 'dry etl~anol (30 ml.), a few drops of 

piperidine were added. The reaction mixture was refluxed for a 
- 

variable length of time 18-24 11 until the starting material was 

exhausted and a solid was formed on hot. the obtained product was 

filtered off on hot. reciystallized fiom methanol (Table 1). 

General Procedure: To a mixture of thienylidene- 

cyanoacetohydrazide 2 (0.01 mol) and the appropriate ethyl arylidene- 

cvanoacetate 7 (0.01 mol), in dl7 etl1anol(30 ml.), was added 3-5 drops 

of piperidine. The reaction mixture was refluxed for 14-24 l~rs .  The 

starting material was consumed with a precipitation of the product, the 

solid was filtered off, crystallized from inetl~anol (Table 1). 



Scheme-  1 



Table I Cl~aracterization Data of the Synthesized Compounds 

Comp. 

No. 

6a 

b 

d 

e 

f 

10a 

c 

d 

f 

Mol. Fo11nuIa 

(MoI. Wt.) 

C I 81-19N ,OS 

(343.3) 

Ci9Hl  1N50S 
(357.3) 

C19HllN5O2S 
(373.3) 

C 81-18ClNjOS 

(377.8) 

CI6H7NjOS2 
(349.4) 

Ci6H7NjO2S 
(333.3) 

C18MIONJ02S 
(346.3) 

1 9H 1 2 ~ 4 ~ 2 ~  

(360.4) 

C191H12N403S 
(376.4) 

C sH9C1N402S 

(380.8) 

1 6H8NJ02S2 

(352.4) 

C16HsN40;S 
(336.3) 
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