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Abstract -- Several unknown 2-amino-substituted 3,4-dihydrepyridi-
nes and pyridines are prepared by the reaction of o, 8 -unsaturated
nitriles with active cyanc compounds in the presence of a nucleo-

phile reagent.

The emergence of a,f-unsaturated nitriles as a major class of compounds being
exploited for transformation into heterocycles is evidenced by the increasing number

of «,B-unsaturated nitrile related x:eports].'“B

We have previously reported ocur success in the preparation of 2-amino-substituted
pyridines from a,g-unsaturated nitriles and active cyano compounds?_l3 The reported
potential antihypertensive activity of certain benzenesulfonylpyridines14 have stimu-
lated us to intend the preparation of a series of this type of compounds by condensa-
tion of the appropriate propenenitrile derivative with an active cyano compound in the

presence of a nucleophile reagent.

As had been hoped, the reaction of benzenesulfonylacetonitrile (1) with a-benze-
nesulfonylcinnamenitriles (2) in methanol-sodium methoxide afforded the 3,4-dihydropy-
ridines (3) which were quantitatively oxidized to the 2-amino-4-aryl-6-methoxy-3,5-
dibenzenesulfonylpyridines (4) with potassium permanganate in refluxing acetone. On
the other hand, 2-amino-5-cyano-6-methoxy-3-benzenesulfonylpyridine (5) was obtained
when 1 reacts with 2-cyano-3i-ethoxypropenenitrile (6} in the same above indicated

reaction medium.
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Attempts to prepare phenylselenodihydropyridines (7) by using scdium benzene-
selenclate as nucleophile failed, the sole isolated product being the é-methoxy-3,4~
dihydropyridine (3) when the reaction was carried out in methanol or the correspond=-

ing ethoxy derivative if ethanol was employed as solvent. In 2-propancl, treatment
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of 1 with 2 resulted in recovery of both starting materials together with diphenyl-
diselenide. Use of large excess of sodium benzeneselenolate and more forcing condi-

tions resulted in decomposition of the starting materials.

In a final effort to effect the cyclization, the reaction was carried out in
dimethylformamide since it is known that in this solvent the benzenesalenclate anien
shows superior reactivity over that observed in protic solvents}s’16 but again no cy-

clization reaction ocurred.

in contrast, the benzeneselenolate anion showed to be reactive as cyclization
agent whenmalononitrile (8) and benzylidenemalononitrile (9) were used as reactants.
Thus, the reaction of these compounds in ethanol, at room temperature, under hitrogen,

afforded in moderate yield the 2_amino-2-aryl-3,5-dicyano-6-phenylselenopyridines (10).
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Table 1. Experimental data of Dihydropyridines 3 and Pyridines 4, 5§ and 10 prepared

Product Yield Mp Molecular Analyses g::z;l :
Ar

No (%) {eC} formula c H N
3a Ceg 66 204 Cy HysN,0L5, 59.73 4.59 5.80
(MeOH) (482.6) 59.61 4.70 5,42
3b 4-H,CO-C_H, 74 204-206 CoH, N5065, 58.58 4.72 5.48
(MeOH) (512.6) 58,31 4,72 5.43
3c 4-C1-C K, 58 182-184 Co gty CIN,O.S,, 55,75 4,10 5.42
{n=~PrOH) (517.0} 55.50 4,11 5.36
34 4-0,N-C H, 58 219 C24H21N30782 54.64 4,01 7.96
{n~PrOH) (527.86) 54.73 3.99 7.78
4a Cgg 98 177-178 CoatngMa0sS, 59.98 4,19 5.83
(EtOH—HZO) (480.6) 60.08 4.17 5.60
4b 4-H,CO-C.H 96 172-173 CE5H22N20582 58.81 4.34 5.48
(EtOH-HZO) {510.86) 58,90 4.0z 5.33
Ac 4-C1-C_H, 96 231-232 Cp H gCIN0. 5, 55.97 3.72 5.44
(EtOH} (515.0) 56.12 3.51 5.62
4d 4-0,N-C H, 95 262-263 C24H19N30752 54.85 3.64 7.99
{MeOH) (525.6) 55.01 3.53 7,76
5 —— a2 178-180 € gH,N50,8 53.97 3.83 14,52
{EtOH) (289.3) 53.77 3.75 14.91
10a Cyhe 40 217-218 €, gty oM, 5e 60.81 3.22  14.93
(EtOH) (375.3) 60.54 3.13  15.18
10b 4-H,C0-C.H, 27 246-247 CyoHy 4N ,05e 59,27 3.48 13.82
(EtoH) {405,3) 59,68 3.71 13.71

0 - — - . . .
10c 3-0_N-C_H, 36 224-225 C, gH; | N0, Se 54.30 2.64 16.66
{EtOH) (420.3) 54,64 2.71 16.69
104 3-Pyridyl 35 299-300 G, gH;  NgSe 57.45 2.95 1B.61
{EtOH) (376.3) 57.86 3.01 18.4G
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The products here described were identified on the basis of their spectral
data and relevant transformation reactions. Thus,the assignment of the aminc and
methoxy groups at the 2 and 6 positiorns in pyridine 5 was made by hydrolyzing §
with agueous sodium hydroxide to the pyridone 11, which was unambiguously synthe-
sized by the condensation of cyancacetamide (12) with 3-methoxy-2-benzenesulfonyl-

propenenitrile (13),

NC SO,Ph .
& EtOH-20 % NaOH

reflux

o
H3C0~ N7 SNHy
5 NC S05Ph
— LK
N NH
o) H 2

NC CN
> . < NaOCH3 / CHa0H 1

HNOC/ e so,ph  refiux

The lack of reactivity of Ja towards scdium borohydride in sharp contrast with
the deamination suffered by certain 2—amino-3,4—dihydropyridine513 in the same condi-
tiong, was interpreted by us, as a result owing to the structure of 6-amino-3,4-di-
hydropyridine for compounds 3, which was last confirmed by X-Ray diffraction anal-

ysis of 2217.

EXPERIMENTAL
Melting points were determined on a Biichi SMP-20 and are uncorrected. Mass

spectra were recorded on a Varian Mat 711 instrument. Ir spectra were recorded on a

Perkin-Elmer 700. ‘H-Nmr spectra were obtained on a Varian FT 80 and Bruker WP 60 WC

spectrometers.

2-Amino-5-cyano-6-methoxy-3-benzenesulfonylpyridine (5): To a solution of

sodium methoxide (1.08 g;20 mmel) in dry methanel (40 ml), benzenesulfonylaceto-
nitrile (1.81 g; 10 mmol) and 2-cyano-3-ethoxypropenenitrile (6) (1.22 g; 10 mmol)
are added. The mixture is heated under reflux with stirring for 5 h and then al-
lowed to stand overnight at room temperature. The precipitate formed (1.8 g) is
collected. The filtrate was poured into cocl water (100 ml) and 0.6 ¢ more of
product is obtained. The combined solids are recrystallized from ethanol to yield

1.2 g of pyridine 5.
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6-Amino-3-cyano-5-benzenesul fonyl-2-pyridone (11). Method A: Tc ethancl (5 ml}

containing 20 % aqueous sodium hydroxide (2 ml) is added compound 5 (145 mg;0.3 mmol).
The mixture is heated under reflux with stirring for 1 h. The solution is poured cver
ice-water (50 ml) weakly acidified by hydrochloric acid. The precipitate formed is

collected and recrystallized from ethanol; yield 110 mg (80 %), mp 280 °C (dec.).

Method B: A solution of sodium methoxide (108 mg; 2 mmcl), 3-methoxy-2-benzene-
sulfonylpropenenitrile (446 mg; 2 mmol) and cyancacetamide (168 mg; 2 mmol) in meth-
anol (15 ml) is heated under reflux for 3 h, after which time the mixture is poured
over ice-water (50 ml) and then acidified by hydrochloric acid. The precipitate thus
formed is collected and recrystallized from methanol; yield 110 mg (20 %), mp 280 °C

(dec.). Anal, Caled for C, , H,N,0,8: C, 52,37; H, 3.30; W, 15.27; §, 11.65, Found: C,

1279733
52.15; H, 3.50; N, 15.51; S, 11.41; ir (XKBr): 3500-2600, 2230, 1650, 1310, 1285, 1145,
-1 1 R _ 3 .
1095 cm™"; “H-nmr (DMSO-d.): §=7,2-8.2 (m, 7H, H_ _ .+ NH,); 8.32 (s, 1H); 11.59 (br.,

1H, NH),

6—Amino-4-aryl-2-methoxy-3,5-dibenzenesulfonyl-3,4-dihydropyridines (3}. General

procedure: A mixture of sodium methoxide (5 mmol}, benzenesulfonylacetenitrile (0.9 g;
5 mmol) and the respective a-benzenesulfonylcinnamonitrile (5 mmel) in absolute meth-
anol (50 ml) is allowed to reflux for 24 h and then poured into ice-water. The precipi-

tate is collected and recrystallized to afford 3.

2-Aminco-4-aryl-6-methoxy-3,5-dibenzenesvl fonylpyridines (4). General procedure: A

mixture of the corresponding 3,4-dihydropyridine 3 (1 mmel) and potassium permanganate
(474 mg; 3 mmol) in acetone (30 ml) with water (drops) is heated under reflux for 3 h.
The reaction mixture is then filtered through active carbon, the solvent evaporated and

the residue recrystallized.

2-Amino-4-aryl-3,5-dicyano-6-phenylselenopyridines (10). General procedure: In a

typical procedure, diphenyl diselenide (0,78 g; 2.5 mmcl) is dissclved in absolute
ethanol (15 ml) and nitrogen is bubbled through the scluticon for 1 h. Then, sodium
borchydride (0.19 g; 5 mmol) is added in batches while stirring under nitrogen until
the bright vellow sclution turns colorless. After addition of malononitrile (0.33 g; 5
mmel Y and the respective benzylidenemalononitrile (5 mmol) the reaction mixture was main-
tained at room temperature for 6 h, and then allowed te stand overnight in the refrig-

erator. The solid formed is separated by filtration and recrystallized.
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