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Abstract - ?he reaction of 2-amino-1,I.J-tricyanoprnpene (1) xith ,., 
acetylacetone and vfth salicylaldehyde gave the pyridlne deriva- 

tives 5 and 2,  respectively. Compounds 2 and 2 were tnmsfomed 
into pyridine derivatives 4 and pyrazolo[4.3-dwridine derivative 

,%, 

10 on treatment with hydraeines. 2 reacted xith malononitrile and 
."V 

beneoylacetonitrile to give the pyrid0[3,2-c]~yridine derivatives 

and LZ, respectively. The structures of the isolated products 
were establlahed by the results of elemental analyeee and IR and 

'H HPlB spectral data. 

~oiyfunctional nitriles are versatile reagents and their utility in heterocyclic 

8ynthe.de has received considerable attention. Previously, we have reported several 

new syntheses of moles, iused moles and mines utilising laboratory available 

activated nitrile derivatives a8 starting materials.1-4 In the present work we 

report on the utility of the readily obtainable 2-amino-1 ,I ,3-tricyanopropene (1 ) .., 
for the synthesis of several polyfunctional pyridine derivatives. The obtained 

products bear several functional aubstituents and appear promising for further 

chemical transformations and also for biological activlty studies. Thus, it has 

been found that a solutlon of epuimolecular amounts of ; and acetylacetone in 
ethanol .as refluxed for 2 h in the presence of piperidine as a catalyst to yield 

a product of molecular formula Cl18gB4. Two posaible structures, 3-cyano-2-dicyano- 

methylene-4,6-dimethyl-l,2-dihydmpgridine (2) and isomeric J, were considered. 
Structure 2m.e established by the results of IR epectrum which revealed absorption 
bands for IPH and three different Ri groups. If this compound is z i t  would be 

diificult to rationalize for the Xi band. Also it may be anticipated that the two 

cyano bands at the dicyanomethyl subatituent vould be identical. 
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Compound R (0.01 mol) reacted rith hydroxyldne and hydrazines (0.01 mol) (heat- 

ing on a rater bath for 1 h) to yield products which may be fondrlated a@ $8-c cr 

28-c. Structure %could be established for the products baeed on their sfability 

t o e  the action of conc. H28O4, a condition reported to effect cyclization of 

d-cyanoamidorimes and&-cysnohydraeonee into the corresponding isoxazoles and 

4 pyrazolee. 

Compound 2 (1 g) reacted with ammonium hydroxide (20-21.56, 5 ml. heating on a 

rater bath for 30 min and the solid obtained on cooling vaa filtered, and vashed 

vlth dil. HC1 and then with rater) to yield a product which may be 3-cyauo-2- 

(carbo~amidocyano)methylene-4~6-dime~-l.2-dihydmpyridine (9 or isomeric 2 
Struche 5: could be established for the reaction product baeed on its ready mn- 
vereion into the pymzole derivatives 5b.c on treatment with hydraeine hydrate and 

with phenylhydrazine, respectively. Several geometrical isomers for compound 5 are 
poseible. However, compound Lvaa established to exist in,the E conformation baeed 

on its ready cyclization into 3-cyano-5,7-dlmethyl-l,2,4,8-tetrahydmpyrido[4,3-~ - 
pyridine-2.8-dlone (€I-). Thus, compound 5 (1 g) when heated with conc. H2S04 ( 2  ml) 

and glacial acetic acid (10 ml) at 100~0 (bath temperature) for 1 h afforded a 

product which ras identified as %baaed on the results of elemental analysis and 

spectral data. 

In a previous paper1 we have reported that the reaction of ;with ealicylaldehyde 

5 afforded, in oontrast to literature reports , 9-cyano-2,4-dismino-5-salicylidene- 
5,6-dlhydroppldin-6-one (2) which nae established to exist in the conformation 
ahom in Chart. In order to confirm further this structure we have extended our 

investigation to study the behavlonr of z t o d  a wriety of reagents. Thus, it 

has been found that a mixture of (0.01 mcl) and hydmzine hydrate (0.01 mol) in 

DIIP (20 ml) vae refluxed for 2 h and rae concentrated in wcuo to glve 3.4-diaminc- 

7-ealicylidene-1.6.7-trihydropyrazolo C4.3-c] pyridin-6-one (FJ . 
Compound 2 (0.01 moll reacted also with malononitrile (0.01 mol) and with benzoyl- 

acetonitrile (0.01 mol) In IRE  (20 ml) under reflux for 2 h in the preeence of 

piperidine (1 ml) to yield 3-cyano- and 3-beneoyl-4,5-diamlno-l,2,7,8-tetrehydm- 

pyrido[3.2-c]pyribines i L  and 1%. respectively. The structures of the obtained 
1 products were eetablished by the results of elemental analyses and IB and H IWB 

spectral data (cf. Table 2). 

Compounds p l g w e r e  considered to exist in the conformations shorn in Chart as 

they were derived from the B form of % 



Table 1 :  L i s t  of t h e  pyr id ine  d e r i v a t i v e s  z, ?a-c, 6, 2 ,  10, ,l? and 12. 
w ,"d 

Solvent of M.P. Yield 
Compound c rys t .  Colour 

(OC) ( 5 )  Mol. Formula 

C H C ~ ~ / E ~ O H  

EtOH 

CHC13/EtOH 

CHC13/EtOH 

EtOH 

EtOH 

DMF/H20 

DMF/H20 

LXF/H20 

greenish-yellow 271 

yellow 255 

yellow 295 

b r i ck  r e d  127 

yellow 280 

brown > 9 0  

reddish-brown 235 

pa le  yellow 246 

brownish-yellow 218 

Sa t i s f ac to ry  elemental  analyses  f o r  a l l  t h e  newly synthes ised compounds were 

obtained. 

Table 2: I R  and 'H NMR data.  

3320(NH); 2 2 9 ,  2210, 2190(three 

CB) and 163O(C=C). 

3390, 3375, 3325(Nx2 and NH) ; 

2230(CN); 1650(ring CO) and 1610 

(C=N). 

3390, 3370, 3320(W2 and KO; 

2220(CN); 1650(ring CO) and 1610 

(C=N). 

3390, 3365, 33X)(NH2 and NB) ; 

2225(CN); 1660(ring CO) and 1610 

(C=N). 
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Table 2: Contd. 

cornp. I cm-' 'A NMR, 6ppm. 

3395, 3380, 3333(NH2 and NH); 

2235, 2233( two CN) ; 1690(CO) 

and 1610(C=N). 

3350(NH); 2225(CN); 1660(ring 

CO) and 1610(C=C). 

3480(OH); 3365. 3350, 3320, 3120 

(NH2 groups);  1670c1640(r ing CO 

and s NH2) and 1605(C=N). 

35WOH); 3380, 3365s .3300, 3150 

(NH2 groups) ; 221O(CN) ; 1660 

i620(r ing CO and 6NH2)and 1610 

(C=N). 

3490(0H); 3370. 3355. 3290. 3100 

(NH2 groups);  1655 w163O(ring . 
CO and hNH2) and 16054 C=N) . 

2.25(s,3H,CH3); 2.42(s,3H, CHJ); 3.5 

(6 ,  br ,  2!, NH2); 4.65(8, lH, pyridine- 

CH) and 6.2(s,  br, lH, NH). 

2.33(s, 313, CH3); 2.46(s, 3 H ,  cH3); 3.4 

(6 ,  b r ,  2H, two NH) and 6.66(s, l H ,  

pyridine-CH). 

4.2(s, br ,  lH, NH); 7.15(m, 5H, aromatic 

protons)  and 8.6(m. 10H, aromatic,  two 

NH2, v iny l i c  and OH protons) .  

1 ' Compound i s  inso lub le  i n  all t e s t e d  H NMR solvents.  
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