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Abstract - The reaction of 2-amino-1,1,3-tricyanopropene (l ) with
acetylacetone and with salicylaldehyde gave the pyridine deriva-
tives 3 and 3, regpectively. Gompount;s ,% and 2 were transformed
into pyridine derivatives 4 and pyrazolo[4,3-c] pyridine derivative
1 g on treatment with hydra::lnes. 2 reacted with melononitrile and
benzoylacetonitrile to give the pyrido [3,2—c]pyridine derivatives
ll and l 2, respectively. The structures of the isolated products
were established by the results of elemental analyses and IR and
1H NME spectral data.

Poiytunetional nitriles are versatlle reagentas and thelr utility in heterocyclic
synthesis has received considerable attention. Previously, we have reported several
new syntheses of agoles, fused azoles and asines utllising laboratory available
activated nitrile derivatives as starting materiala."4 In the present work we
report on the utility of the readily obtainable 2-amino-1,1,3-tricyanopropene { L )
for the synthesis of several polyfunctional pyridine derivatives. The obtained
productes bear several functiomal gubstituents and appear promising for further
chemical transformations and also for biclogical activity studies. Thuas, 1t has
been found that a solution of equimolecular amounts of ’1‘, and acetylacetone in
ethanocl was refluxed for 2 h in the presence of piperidine as a catalyst to yleld
a product of molecular formula 01138N4' Two possible structures, 3-cyano-2-dicyano-
methylene-4,6-dimethyl-1,2-dihydropyridine (E) and isomeric 3, were considered.
Structure 2 was established by the reemlts of IR spectrum which revealed absorpiion
bands for §H and three different CN groups. If this compound is 3 1t would be
difficult to rationalize for the NH band. Also 1t may be anticipated that the two
cyano bands at the dicyanomeihyl substituent would be identical.
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Compound 21(0.01 mol) reacted with hydroxylamine and hydrazines (0.01 mol) (heat~
ing on a water bath for 1 h) to yield products which may be formulated as 4a-c or
zp—c. Structure i‘could be established for the products based on their stability
toward the action of conc. H2804, a eoydition reported to effeect cyclization of
K =cyancamidoximes apd X-cyanohydrazones inte the correaponding isoxazoles and
pyrazoles.t )
Compound g}(i g) reacted with ammonium hydroxide (20-21.5%, 5 ml, heating on a
water bath for 30 min and the solid obitained on cooling was flltered, and washed
with dil. HC1 and then with water) to yield a product which may be 3ucyano=2-
{carboxamidocyano )methylene~4,6-dinethyl—-1,2-dihydropyridine (§) or isomeric 7.
Structure §Jcould be established for the reactlon product based on its ready con-
version into the pyrazole derivatives ﬁy,c on treatment with hydrazine hydrate and
with phenylhydrazine, respectively. Several geometrical isomers for compound g,are
posglible. However, compound giwaa establighed to exiet in.the E conformation based
on its ready cyclization into 3-cyano-5,7-dimethyl-1,2,4,8-tetrahydropyrido[4,3-b} -
pyridine-2,8-dione (Q). Thus, compound 6 (1 g) when heated with conec. HZSO4 (2 m1)
and glaciel escetic acid (10 ml) at 100°C (bath temperatura) for 1 h afforded &
product which was identified as Q{baaed on the results of elemental analysis and
gpectral data.

In a previous paper1 we have reported that the reaction of L’uith gallcylaldehyde
afforded, in contrast to literature reportss, 3~cyano~2,4-diamino-5-salicylidene~
5,6-dihydropyridin-6-one (2) which was established to exist in the conformation
shown in Chart. In order to confirm further this structure we have extended our
investigation to atudy the behaviour of gltoward a variety of reagents. Thus, it
has beern found that a mixture of 2/(0.01 mol) and hydrazine hydrate (0.01 mol) in
IMF (20 ml) was refluxed for 2 h and was cencentrated in vacuo to give 3,4-diaminc-
7-salicylidene-1,6,7-tzihydropyrazolo[4,3-c] pyridin-6-one (10).

Compound 9 (0.01 mol) reacted also with malononitrile (0.01 mol) and with benzoyl-
acatonitrile {(0.01 mol) in IMF (20 ml) under reflux for 2 h in the presence of
viperidine (1 ml) to yield 3~cyano- and 3-benzoyl-4,5-diamino-1,2,7,8-tetrahydro-
pyrido[3,2-§]pyrid1nea 1A,and 122 reapectively. The structures of the obtained
products were established by the resulis of elemental analyses and IR and 1H ME .
spectral data (ef. Table 2).

Compounds 10-12 were considered to exist in the conformations shown in Chart as

they were derlived from the B form of 9.
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Table 1: List of the pyridine derivatives 2, ha-c¢, 6, 8, 10, 11 and 12,
o~ L LY ARV ot dad e

- Solvent of M.p. Yield
Compound cryst. Colour (°c) (%) Mol. Formula

5 CHCIE/EtOH greenish-yellow 271 75 CI1HBN4
ha EtOH yellow 255 90 (71.111100‘21\11\t
&]b CHClE‘/EtOH yellow 295 85 ’ C1 1HII 10N5
,!j’c CHCIB/EtOH brick red 127 70 CI?H‘I 50N5
’§ EtOH yellow 280 90 cy ]HiooN#
9 EtOH brown =300 . 60 C1 11-190 2N3
119 DMF/Heo reddish-brown 235 60 C1 5H1 1021\15
1 DMF/H20 pale yellow 246 70 CIGHI 103N5
15 DMF/HEO ‘ brownish-yellow 218 55 °22H16°4N4

° Satisfactory elemental analyses for all the newly synthesised compounds were
obtained,

Table 2; IR and 'H NMR data.

1

Comp. IR, cm™ 'H NMR(DMSO, EM-360 60 MHz), §pra.

2 3320{NH); 2230, 2210, 2190(three 2.1(s, 34, CHz); 2.17(s, 3H, CHz); 5.0°
CH) and 1630(C=C). (s, br, 1H, NH) and 6.7(s, 1H, pyrid-

ine-CH).

4a 3390, 3375, 3325(NH, and FH); 2,5(s, 3H, CHz); 2.46(s, 3H, CHz);
2230(CN); 1650(ring €0) and 1610 3.33(e, br, 2H, NH,); 6.9(pyridine-
(C=N}, CH) and 8.0(s, br, 1H, NH).

EP 3390, 3370, 3320(NH2 and NH); 2.33(s, 3H, CH;); 2.46(s, H, CH;);
2220(CN); 1650(ring CO) and 1610 3.33(s, br, 2H, NH,); 6.66(s, 1H,
(C=N}. pyridine-CH) and 7.8(s, 2H, two NH}.

Le 3390, 3365, 3320(NH, and NH);

2225(CN) ;
(C=N) +

1660(ring CO)} and 1610

2.1?({s, 3H, CHB); 2.7(8, 3H, CHB); .5
(s, br, 2H, NH,); 6.37(=s, 14, pyridine-
CHY; 6.66 ~7,7(m, 5H, aromatic¢ protons)

and 7.9(s, br, 1H, NH}.
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Table 2; Contd,
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1

Comp. IR, cm” 'E NMR, Sppm.

[ 3395, 3380, 3320(NH, and NH); 2.25(s, 3H, CHy); 2.42(s, 38, CHz); 3.5
2235, 2220{two CN); 1690{C0) (s, br, 28, NH,); 4.65(s, 1H, pyridine-
and 1610(C=N), CH) and 6.2(s, br, iH, NH).

8 3350({NH); 2225{CN); 1660(ring 2.33(s, 3H, CHB); 2.46(s, 3H, CH3): 3.4
CO) and 1610(C=C). (s, br, 2H, two NH) and 6.66(s, 1H,

’ pyridine-cH),

10°  3480(0H); 3365, 3350, 3320, 3120
(NH, groups); 1670 ~1640(ring CO
and § NH,) and 1605(C=N).

117 3500(0H); 3380, 3365, 3300, 3150
(NH, groups); 2210(CN); 1660 ~~
1620(ring CO and §NH,)and 1610
(C=N).

12 3590(0H); 3370, 3355, 3290, 3100 4.2(s, br, 1H, NH); 7.15(m, 5H, aromatic

it

(NH2 groups); 1655 ~1630(ring
co and SNHE) and 1605(C=N).

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

NH,, vinylic and OH protons).

* Compound is ineoluble in all tested
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