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ABSTRACT 

Servral new pyridine and annelared pyridine dervivatiws were 

syarhesised via the reacrions of 4-aryl -6- styryl 3- 

qanorrerrahpdropyridine -2-thiones, obrained by b e  acfion 4 c y -  

norhioacetumide on some cliarylidene acetone derivatives. witk difer- 

ent rea,pents. s~riicturcs are established on [he basis of elemental and- 

ysis and specrrul data studies. 
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INTRODUCTION 

Cyanothioacemide U) is a versartile reagent and its chem- 

istry has gained a considerable recent attention During the u p  

dating of the review on the chemistry of J., I have noticed that 

nothing has been reported on its reaction with diaryiidene acetones 

2. it was decided to investigate this leanion as a continuation to - 
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The 'H-NMR spectrum revealed signals c o r r e s ~ & ~ ~ ~ ~  
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4b,c was also elucidated following the same steps as previously de- 

scribed in case of 4a. The formation of 4a-c in this reaction is as- 

sumed to proceed via initial addition of 1 through its active CH2 

group to the activated double bond in 2 to afford the non - isolated 

MichaeI adducts 2a-c* which could then be cyclized under the applied 

redction conditions via enolization and loss of one molecule of water 

in each case to yield the final isolable 4a-c respectively. 

Compouds &a-c contain more than one active site and thus 

were chosen to be the starting materials for the present study 

through their reacions with different reagents. 

Thus, each of &a-c reacted with ethyl iodide to afford the cond- 

sponding s-ethyl dervatives 2a-c respectively. Correct elemental 

analysis and spectral data were the basis for estblishment of the 

structure of 5a-c. The IR spectra of Za-c showed the absorption 

bands related to the presence of CN function (2200 cm-I) and the 

band correspoding to the presence of the C=S group was entirely 

absent in each case. 

The 'H-NMR spectra revealed the presence of the CH,-CHJ A 

group as a triplet (1.16ppm) and a quartet (4.2 6 ppm) in each case. 

It is remarkable to report that the IH-NMR spectra of l a - c  did not 

reveal any signals of pyridine H-3 pyridine H-4 indicating that the 

reaction products suffered autoxidation under rh applied reaction co- 

ditions. 
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On the other hand, compounds 5a-c reacted with hydrazine 

hydrate to give a sulfur-free complund in each case. The IR spectra 

of these reaction products were found entirely free from the absorp- 

tion band which may be attributed to the presesnce of the cyano 

function and instead the spectra shawed clearly the presence of the 

absorption bands of an amino function in each case. Based on the 

above facts the rea&n procucts could be formulated as the pyrazo- 

lo (3,4-b) blpyridine derivatives ,a-c respectively. A conclusive evi- 

dence for the stucture of 6a-c was achieved via their synthesis 

through another route. Thus , qa-c reacted with hydrazine hydrate 

to afford products which were found completly identical with ha-c in 

all respects (elemental analysis , m.p, mixed m.p. and spectral 

data) (cf. Experimental Part and Chart 1). 

Compounds 4a-c meated also with methyl chloroacetate to 

give products formed via the loss fo hydrogen chloride which could 

be formulated as the methoxycarbonylmeth1ythio dervatives Za-c 

respectively. The structure of za-c was proved using elemental 

analysis and spectral data which were found in a good agreement 

with the assigned structure . The 'H -NMR spectra of l a -c  were 

found free from the singals corresponding to pyridine H-3 and pyri- 

dine H-4 meaning that the reaction products were autoxidised under 

the applied reaction conditions. 

A further proof for the structure of Za-c was achieved via their 

cyclization into the corresponding thieno (2,3- b) lpyridine derva- 



tives &a-c respectively, using a mixture of KOH solution and etha- 

nol. The strcture of 8a-c was, in turn , established on elemental and 

spectroscopic back grounds. The IR spectra of 8a-c did not show 

any absorption bands related to the presence of the nitrile function 

or the sarurated CH, A groups which proved that both the two func- 

tions were involved in the cyclization step leading to the formation 

of &a-c On the other hand, the IR-spectra showed the presence of 

the band of the newly born NH2 group at 3440, 3220 cmql in each 

case. The ~ H N M R  spectra were also free from the signals charac- 

teristic for the CH, - group. 
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All melting points are uncorrected., IR spectra (tBr) were re- 

kin Elper  2400 CHN Elemental Analyzer. 
3-z.; zsvi$awse ;=3~$3~1~a-:qf  - - ( g l v q ~ )  &z6ayq lo gi;...62ny2 



mixture was cooled, poured o m  icecold water and then acidified 

with concentrated HCI solid products obtained were film& off, 

washed with water and crystallized from the proper solvents to af" 

ford the corresponding S-ethyl derivatives 5a-c respectively (cf. 

Tables 1 and 2). 

Synthesis of pyrazolo (3,4-b) lpyridine dervatives 6a-c 

A solution of each of 9a-c or 2a-c (0.Olmole) in hydnzine try- 

h t e  (15 ml.) was heated under reflux for 8 hours. The =tion 

mixture was cooled and poured onto ice- cold water. The sloid prod- 

ucts obtained were filtered off, washed with water and crystallized 

from the proper solvents to afford the corresponding compounds 6a- 
c respectively (cf. Tables 1 ilnd 2). 

Synthesis of 71: 

A solution of & (0.011 mole) in sodium methoxide (prepared 

from 0.01 atom of sodium metal in 30 ml of methanol) was treated 

with 0.01 moIe of methyl cholsacetate. The reaction mixture was 

heated under reflux for 6 horn, then cooled and p o d  onto ice-cold 

water.The solid product obtained after acidification with csncenmt- 

ed HC1 was filtered off , washed with water and crystallized from 

ethanol to afford the rnethoxycarbonylmethylthio dervative za as a 

yellow product with mp 150 'C (ct Tables 1 and 2). 
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Synthesis of 7b,c: 

A solution of each of 4b, c (0.01 mole) in pyridine (15 mi) was 

treated with 0.01 mole of methyl choloacetate. The reaction mixture 

was heated under rdflux for 5 hours. The reaction mixture was 

cooled, poued onto ice-cold water and then acidified with water con- 

centrated HCI. The solid products obtained were filltered off, 

washed with and crystallized from ethanol to afford the correspond- 

ing compounds 2b.c respectively. (cf. Tables 1 and 2). 

Synthesis of 8a-c: 

A solution of each of la -c  (0.01 mole) in a mixture of 20 % eth- 

anolic KOH solution (20 ml) was heated under reflux for 5 hours. 

The reaction mixture was cooled, poured onto ice-cold water and 

then acidified with concentrated HCl. The solid products obtained 

were filtered off, washed with water and crystallized from the prop- 

er solvents to afford the corresponding thieno (2,3- b) pyridine der- 

vatives &a-c respectively (cf.Tables 1 and 2). 
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Table (1) : Continued. 

Compd Solvent m.p. yield lbIOL.FOrrnula % Analysis Calcd. 1 Found . and of crys- 
colour tallizttion ("C)  (%) 

C H N S  CI 

6a Ethanol 201-3 72 
2oHl6 4 76.92 5.12 17.94 -- 

-- 
Yellowish brown 76.8 5.3 18.1 -- -- 

6b Ethanol 235-7 68 C H N O  70.96 5.37 15.05 -- -- 
Yellow 22 2o 70.8 5.5 14.8 -- -- 

6c Ethanol 218-20 60 2oH 14 4 C12 62.99 3.67 14.69 -- 18.63 
Yellowish brown 62.8 3.8 14.8 -- 18.5 

7a - 
Ethanol 150 74 C H N 0 S 71.50 4.66 7.25 8.29 

Yellow 
-- 

23 '* 71.3 4.5 7.4 8.1 
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Table 2: IR spectral data 

Comp. IR, KBr (crn") 

4 a 3200 (NH); 3090 (arom. and styryl CH); 2980 (sat. CH) ; 2220 (CH) ; 1620 (C=C); 1580 (C=S) 
a b 3250 (NH); 3080 (arom. and styryl CH); 2980 (sat. CH) ; 2220 (CH) ; 1620 (C=C); 1580 (C=S) 
4 c 3220 (NH); 3060 (arom. and styryl CH); 2980 (sat. CH) ; 2200 (CH) ; 1620 (C=C); 1580 (C=S) 

5 a 3080 (arom. and styrayl CH) ; 2980 (sat. CH) ; 2200 (CN; 1635 (C=N); 1600 (C=C) 
5 b 3090 (arom. and styryl CH) ; 2980 (sat. CH) ; 2220 (CN; 1635 (C=N); 1600 (C=C) 
5 c 3070 (arorn. and styryl CH) ; 2980 (sat. CH) ; 2200 (CN; 1635 (C=N); 1600 (C=C) 

6 a 3480, 3300, and NH2 3070 (arom and styryl CH) ; 1630 (C=N) 1610 (C=C) 
6 b 3470, 3310, and NH, 3090 (arom and styryl CH) ; 1635 (C=N) 1610 (C=C) 
LC 3450, 3300, and NH, 3080 (arom and styryl CH) ; 1630 (C=N) 1610 (C=C) 

2 a 3080 (arom. and styryl CH) ; 2980 (sat. CH) ; 2200 (CN; 1720 (ester CO); 1625 (C=N); 
Z b 3050 (arom. and styryl CH) ; 2960 (sat. CH) ; 2210 (CN; 1720 (ester CO); 1630 (C=N); 
Z c 3070 (arom. and styryl CH) ; 2970 (sat. CH) ; 2220 (CN; 1720 (ester CO); 1625 (C=N); 

& a  3440, 3220 (NH2); 3080 (arom and styryl CH) ; 1680 (ester CO); 1630 (C=N); 1610 (C=C) 
& b 4630, 3220 (NH2); 3080 (arom and styryl CH) ; 1762 (ester CO); 1635 (C=N); 1610 (C=C) 
& c 4380, 3220 (NH2); 3070 (arom and styryl CH) ; 1680 (ester CO); 1625 (C=N); 1610 (C=C) 
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