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A new synthesis of substituted 4H-pyrans is reported. The base catalyzed reaction of substi-
tuted o-benzoylcinnamonitriles (I) with malononitrile yields 6-amino-2 4-diaryl-3,5-dicyano-4H-
pyrans (LII). Similarly, 6-amino-2 4-diaryl-5-carbethoxy-3-cyano-4H-pyrans (IV) have been pre-

pared from ethyl cyanoacetate.
J. Heterocyclic Chem., 15,57 (1978)

In a preliminary communication (1), the reaction of a-
benzoylcinnamonitriles (1) with either malononitrile or
ethyl cyanoacetate has been described. 6-Amino-2,4-diaryl-
3,5-dicyano-4H-pyrans (11I) and 6-amino-2,4-diaryl-5-car-
bethoxy-3-cyano-4H-pyrans (IV) were thus obtained. Com-
pounds | are easily accessible from the appropriate aromatic
aldehydes and benzoylacetonitriles.

The reaction sequence begins with & Michael addition
of malononitrile or ethyl cyanoacetate to the a-benzoyl-
cinnamonitrile to yield the adduct 11, followed by cycliza-
tion to 11l or 1V through a nucleophilic attack by the car-
bonyl oxygen at the cyano group (Scheme ).
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By this one step reaction two new series of 4H-pyrans
have been prepared (Table 1).

The structure was assigned on the basis of analytical and
spectral data. The ir spectra of both series of pyrans (1l
and V) show a very strong C=C band (1660-1680 em™)
and two strong bands (1135-1160 and 1250-1270 em™h),
due to the enolic C-O bond; all these bands are character-
istic of the y-pyran ring (2-9). They show also a cyano
stretching band (2200 cm™') and an amino bending band
(1620 em ™). Stretching N-H bands appear at 3150-3450

em™! as three bands in 11l pyrans and two in 1V pyrans.

Table 1
Starting a-Benzoyl-
cinnamonitrile R R' R’ 4H-Pyran

la H H H Illa
Ib Cl H H [ilb
le OH H H I1le
Id NO, H H 111d
Ie CH3 H H Iile
If OCH3 H H 111t
Ig H H Cl Mg
th H NO, H [1Ih
Ii H H CH3 i
]j NO, H OCH3; 111
1k NO, 1§ . CHj 111k
il OCH3 H CH3; 1111
Im (CH3);N H H —

In (CH3),N H Cl —

Ia H H H IVa
1d NO, H H =

Ie CH3; H H IVe
If OCH3; H H Ivf
Ii H H CH3 Lvi
Ij NO, I OCH3 1Vj
Ik NO, H ClH3 IVk
1l OCH3 H CH;4 vl

This, together with the lower frequency shift of the C=0
ester band, show the intramolecular association between
the amino and the carbethoxy groups in IV pyrans. The
nmr spectra of all these compounds show a singlet (6 = 4.1-
4.9), assigned to the proton at the 4 position of y-pyran
ring (4). The uv spectra show a single maximum (296-305
nm) in both series. The mass spectra are also consistent
with the proposed structures.

The elimination of benzoylacetonitrile from the 11 ad-
ducts is a side reaction which competes with the cyclization

(Scheme ). R

Scheme !
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Thus, the reaction of ethyl cyanoacetate with a-(p-
methoxybenzoyl)-p-nitrocinnamonitrile (1j) yields the ex-
pected 4H-pyran (IVj) and a certain amount of ethyl a-
cyano-p-nitrocinnamate (V; R = NO,, G = CO,Et) (10).
In the case of a-benzoyl-p-nitrocinnamonitrile (Id) only
ethyl a-cyano-p-nitrocinnamate was isolated in almost
quantitative yield.

This side reaction has also been observed in the 11 series,
but the formation of the 4H-pyran is prevented only when
a p-dimethylamino group is present in the starting a-ben-
zoylcinnamonitrile (Im and In). In that case, the isolated
productis a-cyano-p-N,N-dimethylaminocinnamonitrile
(V; R =(CH3),N, G = CN) (11) or its reaction product
with malononitrile: 6-amino-3,5-dicyano-2-ethoxy-4-(p-di-
methylaminophenyl)pyridine (12).

EXPERIMENTAL

Melting points are uncorrected. The uv spectra were recorded
on a Perkin Elmer 137 and a PYE Unicam SP 1700 spectrophoto-
meter. The ir spectra were recorded on a Perkin Elmer 237 and
PYE Unicam SP 1100. The nmr spectra were recorded on a JEOL
Minimar 60; chemical shifts are quoted in & values against tetra-
methylsilane as the internal standard. Mass spectra were recorded
on a Varian MAT 711 spectrometer. Microanalysis are by “Centro
Nacional de Quimica Orgdnica™ de Madrid.

aBenzoyleinnamonitriles (I).

o-Benzoylcinnamonitrile (Ia), ¢-benzoyl-pdimethylaminocinna-
monitrile (Im) and a-benzoyl-p-nitrocinnamonitrile (Id) were pre-
pared by the method described by Kaufman (13). a-Benzoyl-p-
chlorocinnamonitrile (Ib), a-benzoyl-p-hydroxycinnamonitrile (Ic)
and a{p-chlorobenzoyl)-p-dimethylaminocinnamonitrile (In) were
obtained by the method described by Drapkina (14) and o(p-
chlorobenzoyl)cinnamonitrile (Ig) by the method reported by
Meyer (15). The remaining ocbenzoylcinnamonitriles, which have
not been described in the literature, were prepared by the following
general procedure:  Equimolar amounts of aldehyde and benzoyl-
acetonitrile (16) were dissolved in dry ethanol, a few drops of pi-
peridine were added and the solution was stirred either at room
temperature or with heating. The exact conditions varied with the
compounds to be prepared. These were isolated by filtration and
crystallized.

a{m-Nitrobenzoyl)cinnamonitrile (1h).

The reaction mixture was refluxed for three hours. Compound
Ih was obtained in 60% yield, m.p. 135-136° (crystallized from
ethanol, methanol or methylene chloride); ir (potassium bromide):
3080, 2220, 1675, 1610, 1580, 1565, 1525, 1490, 1470, 1450,
1350, 1315, 1300, 1265, 1210, 1190, 1125, 1100 em™'; nmr
(deuterioacetone): & = 7.0-8.5 (m, 9H arom. and =CH).

Anal. Caled. for Cygll1gN,O3: C,69.06; H, 3.62; N, 10.07.
Found: C, 69.43; H, 3,82; N, 10.26.

0 p-Methylbenzoyl)cinnamonitrile (1i).

The reaction mixture was stirred at room temperature until total
solution was obtained (2-3 hours). Compound li was obtained in
62% yicld, m.p. 95-96° (ethanol); ir (potassium bromide): 2920,
2220, 1662, 1605, 1580, 1560, 1495, 1450, 1410, 1360, 1312,
1300, 1270, 1210, 1182, 1115, 1100, 1080, 1020 em~!; nmr
(deuteriochloroform): 6 = 7.18.2 (m, 9H arom. and =CH); 2.6
(s, 3H. CH ).
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Anal. Caled. for Cy7H;3NO: C, 82.59; H, 5.26; N, 5.67.
Found: C, 82.53; H,5.08; N, 5.48.

o{p-Methoxybenzoyl)-p-nitrocinnamonitrile (Ij).

This compound was prepared as described above, yield, 81%,
m.p. 145-146° (dry ethanol); ir (potassium bromide): 3170, 2900,
2265, 1695, 1630, 1600, 1552, 1545, 1445, 1375, 1350, 1300,
1240,1212,1130,1060,1050 cm ™! nmr (deuterioacetone): & =
6.5-8.0 (m, 9H arom. and =CH); 3.85 (s, 3H, -OCH3).

Anal. Caled. for Cy7H1oNy Og: C, 66.23; H, 3.90; N, 9.09.
Found: C, 66.28; H, 4.09; N, 9.09.

a{p-Methylbenzoyl)-p-nitrocinnamonitrile (Ik).

This compound was obtained as li and [j, yield 64%, m.p. 152-
153° (ethyl acetate); ir (potassium bromide): 3120, 3030, 2860,
2220, 1675, 1605, 1590, 1570, 1520, 1490, 1450, 1410, 1375,
1350, 1315, 1300, 1270, 1210, 1185, 1120. 1105, 1035, 1015
em™!; nmr (deuteriochloroform): & = 7.3-8.6 (m, 8H arom. and
=CH); 2.55 (s, 3H, -CH3).

Anal. Caled. for Cy7Hy,N,03: C, 69.85; H, 4.14; N, 9.59,
Found: C,70.10; H, 4.24; N, 9.81.

o{(p-Methylbenzoyl)-p-methoxy cinnamonitrile (I1).

The reaction mixture was gently heated for 30 minutes. Com-
pound Il was obtained in 52% yield, m.p. 94-96° (ethanol); ir
(potassium bromide): 2920, 2840, 2220, 1660, 1610, 1590, 1580,
1560, 1520, 1470. 1430, 1370, 1320, 1275, 1220, 1185, 1140,
1110, 1030 cm™!; nmr (deuterioacetone): & = 6.7-8.0 (m, 8H
arom. and =CH); 3.9 (s, 3H, -OCH3); 2.4 (s, 3H, -CH3).

Anal. Caled. for CogH, sNO,: €, 77.96; H, 5.45; N, 5.05.
Found: C,77.85; H,5.43; N, 5.18.

Preparation of 4H-Pyrans. General Procedure.
Series II1.

To a suspension of 0.005 mole of the appropriate ccbenzoyl-
cinnamonitrile in ca. 15 ml. of dry ethanol, a solution of 0.005
mole of malononitrile in ca. 10 ml. of dry ethanol with a very
small piece of sodium (less than 0.0005 mole) or a few drops of
piperidine was added. The mixture is stirred at room temperature
until total solution occurred (a few minutes). After a few hours
standing a rapid crystallization begins. The resulting solid was fil-
tered off and recrystallized from benzene, ethanol or methylene
chloride.

Series [V.

The procedure was as above, using 0.005 mole of ethyl cyano-
acetate and a few drops of piperdine as the catalyst.

6-Amino-3,5-dicyano-2 4-diphenyl-4H-pyran (I11a).

This compound was obtained in 91% yield, m.p. 181-182° (re-
crystallized from ethanol, methylene chloride or benzene); ir (po-
tassium bromide): 3460, 3400, 3310, 3185, 2200, 1680, 1630,
1600, 1495, 1460, 1415, 1345, 1270, 1150, 1080, 1030 cm ! ;
nmr (deuteriochloroform): § = 6.9-7.6 (m, 10H arom.); 4.7 (s, 2H,
-NH3), 4.2 (s, 1H); uv XA max (ethanol): 298 nm (¢ = 7,100); ms:
mfe = 299 (M7, 13), 298 (3), 255(5), 233 (33), 232(15), 222 (33),
154 (26), 145 (3), 127 (23), 105 (100), 103 (12), 77 (60).

Anal. Caled. for C;gH;3N30: C, 76.25; H, 4.34; N, 14.04.
Found: C,75.89; H,4.08; N,13.95;

6-Amino-3,5-dicyano-4<p-chlorophenyl)-2-phenyl-4H-pyran (L1ib).

This compound was obtained in 84% yield, m.p. 175-176° (re-
crystallized from benzene or ethyl acetate; ir (potassium bromide):
3450, 3320, 3180, 2220, 1680, 1630, 1595, 1490, 1445, 1415,
1400, 1340, 1265, 1140, 1090, 1020 ¢m ™! ; nmr (deuteriochloro-
form): & =7.2.7.9 (m, 9H arom.), 5.15 (s, 2H, -NH,), 4.5 (s, 1H);
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uv A max (ethanol): 295.6 nm (¢ = 6,424); ms: m/e =333 (M",
11), 332 (2), 289 (5), 267 (15), 240 (10), 222 (31), 188 (19), 153
(24), 145 (3), 105 (100), 77 (57).

Anal. Caled. for CyoH;2CIN;O: C,68.37; H,3.62: N,12.59;
(l,10.65. Found: C,68.11; H,3.76: N,12.71; Cl, 10.98.

6- Amino-3,5-dicyano -4 -(p -hydroxyphenyl)-2 -phenyl-4H-pyran
(1lc).

This compound was obtained in 48% yield, m.p. 184-185° (re-
crystallized from acetone or ethyl acetate): ir (potassium bromide):
3360, 3180, 2230, 2210, 1725, 1680, 1615, 1600, 1520, 1490,
1450, 1410, 1375, 1340, 1265, 1175, 1150, 1110, 1030 em™!;
nmr (deuteriodimethylsulfoxide): & = 9.05 (s, 1H, OH), 6.9 (s,
2H, -NH,), 6.3-7.6 (m, 9H, arom.) 4.15 (s, 1H); uv A max (etha-
nol): 298 nm (e = 10,154); ms: m/e = 315 (M*, 10), 314 (4),
271 (7),249 (25), 222 (27),170 (30), 145 (5),106 (13),105 (100),
77(72).

Anal. Caled. for C9H{3N30,: C,72.37; H,4.16; N, 13.33.
Found: C,72.39; H,3.98; N,13.19.

6-Amino-3,5-dicyano-4«(p-nitrophenyl)-2-phenyl-4H-pyran (Iild).

This compound was obtained in 90% yield, m.p. 204-205° (re-
crystallized from ethanol or methylene chloride); ir (potassium
bromide): 3405, 3280, 3160, 3090,3060, 2220, 2200,1660, 1615,
1590, 1505, 1480, 1430, 1400, 1340, 1258, 1170, 1150, 1135,
1100, 1015 em™!; nmr (deuteriodimethylsulfoxide): & =7.0-8.0
(m, 9H arom.), 7.1 (s, 2H, -NH,), 4.6 (s, LH); uv A max (ethanol):
296 nm (e = 34,025); ms: m/e = 344 (M*, 7), 300 (1), 278 (9),
261 (13),223 (5),222 (28), 199 (12), 153 (10), 145 (3), 126 (11),
106 (10), 105 (100), 77 (62).

Anegl. Caled. for C;oH;,N40;5: C, 66.27; H, 3.51; N,16.27.
Found: C, 66.34; H,3.39: N,16.13.

6-Amino-3,5-dicyano-4-(p-methylphenyl)-2-phenyl-4H-pyran
(Ille).

This compound was obtained in 86% yield, m.p. 199-200° (re-
crystallized from ethanol, benzene or methylene chloride); ir (po-
tassium bromide): 3400, 3310, 3190, 3020, 2900, 2220, 1680,
1630, 1610, 1510, 1448, 1410, 1350, 1270, 1160, 1140, 1030
cm~!; nmr (deuterioacetone): § = 7.3-8.2 (m, 9H arom), 6.75 (s,
2H, -NH,), 4.65 (s, 1H), 2.55 (s, 3H, -CH3); uv A max (ethanol):
297 nm (¢ = 9,189); ms: m/e = 313 (M*, 9), 312 (2), 269 (5),
247(14),232(27),222 (19),168 (14),145 (2),141 (11),140 (10),
105 (100), 77 (57).

Anal. Caled. for CooH; sN3O: C, 76.66; H, 4.82; N,13.41.
Found: C,76.96; H,4.58; N,13.32.

6-Amino-3.5 -dicyano -4 -(p -methoxy phenyl)-2 -phenyl-4H-pyran
(1If).

This compound was obtained in 73% yield, m.p. 199-200° (re-
crystallized from methylene chloride): ir (potassium bromide):
3400, 3300, 3180, 3040, 2920, 2830, 2210, 1670, 1625, 1600,
1515, 1490, 1460, 1440, 1410, 1350, 1300, 1260, 1180, 1140,
1115, 1030 cm™!; nmr (deuterioacetone): & = 6.7-7.7 (m, 9H
arom.), 6.5 (s, 2H, -NH;,); 4.5 (s, 1H), 3.9 (s, 3H, -OCH3); uv A
max (ethanol): 299.2 nm (e = 10,406); ms: m/é = 329 (M1, 9),
285 (8), 263 (19), 222 (8), 184 (43), 145 (3), 141 (12), 114 (17),
106 (10), 105 (100), 77 (60).

Anal. Caled. for CooH; sN302: C,7293; H,4.59; N, 12.76.
Found: C,72.32; H,4.68; N,12.43

6-Amino-3,5-dicyano-2<p-chlorophenyl)-4-phenyl-4H-pyran (11lg).

This compound was obtained in 71% yieid, m.p. 209-210° (re-
crystallized from benzene); ir (potassium bromide): 3420, 3320,
3140, 3000, 2210, 2183, 1660, 1620, 1585, 1485, 1445, 1390,
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1330, 1260, 1210, 1140, 1105, 1090, 1010 cm ! ; nmr (deuterio-
dimethylsulfoxide): & = 6.9-7.6 (m, 9H arom), 6.9 (s, 2H, -NH>),
4.35 (s, 1H); uv A max (ethanol): 298 nm (¢ = 25,000); ms: m/e
= 333 (M7, 6), 289 (4), 267 (22), 266 (14), 256 (17), 232 (15),
179 (4), 154 (28), 141 (35), 140 (10), 139 (100), 127 (27), 113
(15) 111 (44), 103 (15), 77 (10), 76 (10).

Anal. Caled. for C;9H,,CIN;0: C,68.37; H,3.62; N,12.59;
Cl,10.65. Found: C,68.36; H,3.60; N,12.68; Cl,10.92.

6-Amino-3.5-dicyano-2{m-nitrophenyl)-4-phenyl-4H-pyran (l1th).

This compound was obtained in 83% yield, m.p. 21 1-212° (re-
crystallized from ethanol); ir (potassium bromide): 3420, 3300,
3190, 3080, 2210, 1670, 1620, 1598, 1520, 1450, 1400, 1345,
1320, 1258, 1158, 1100,1010 em ' nmr (deuteriodimethylsulf-
oxide): 8 =7.0-8.4(m, 9H arom.), 7.0 (s, 2H, -NH>); 4.35 (s, 1H);
uv A max (ethanol): 296 nm (e = 7,160); ms: mfe = 344 M+, 7),
300 (2), 279 (11), 278 (56), 277 (44), 267 (16), 190 (2), 154 (19),
151 (11), 150 (100), 128 (12), 127 (18), 104 (50), 103 (13), 77
(19), 76 (42), 75 (16).

Anal. Caled. for C9H;2N403: C,66.27; H, 3.48; N,16.27.
Found: C,66.29; H, 3.60; N, 16.62.

6-Amino-3.5-dicyano-2-(p-methylphenyl)-4-phenyl-4H-pyran
(11).

This compound was obtained in 81% yield, m.p. 195-196° (re-
crystallized from ethanol); ir (potassium bromide): 3420, 3330,
3190, 2220, 2200, 1675, 1625, 1600, 1450, 1400, 1345, 1320,
1260, 1250, 1190, 1160, 1140, 1080 em~!; nmr (deuterioace-
tone): & = 7.2-8.8 (m, 9H arom.), 6.5 (s, 2H, -NH;), 4.45 (s, 1H),
2.4 (s, 3H, -CH3), uv A max (ethanol): 299.2 nm (e = 8,922).

Anal. Caled. for CooHy sN3O: C, 76.66; H, 4.82; N, 13.41.
Found: C,76.90; H, 4.60; N, 13.56.
6-Amino-3.5-dicyano-2 -(p-methoxyphenyl)-4-(p-nitrophenyl)-4H-
pyran (111).

This compound was obtained in 68% yield, m.p. 216-217° (re-
crystallized from ethanol); ir (potassium bromide): 3400, 3350,
3215, 2960, 2840, 2210, 1685, 1610, 1520, 1460, 1440, 1410,
1350, 1335, 1315,1265,1190, 1155, 1035 em~!; nmr (deuterio-
dimethylsulfoxide): 6 =7.1-8.5 (m,8H,arom.), 7.75 (s, 2H, -NH3),
49 (s, 1H), 4.0 (s, 3H, -OCH3); uv A max (ethanol): 303 nm (e =
19,897).

Anal. Caled. for C20H14N404Z C, 6417, H, 3.74; N, 14.97.
Found: C, 64.29; H, 3.54; N, 14.87.

6-Amino-3,5 -dicyano -2 -(p-methylphenyl)-4-(p-nitrophenyl)-4H -
pyran (111k).

This compound was obtained in 97% yield, m.p. 214-215° (re-
crystallized from methylene chloride); ir (potassium bromide):
3430, 3320, 3200, 3080, 2225, 2200, 1675, 1630, 1610, 1600,
1520, 1405, 1350, 1270, 1200, 1170, 1150, 1135, 1115, 1035,
1023 em ! ; nmr (deuteriodimethylsulfoxide): & = 6.9-8.1 (m, 8H
arom.), 7.1 (s, 2H, -NH,), 4.65 (s, 1H), 3.37 (s, 3H, -CH3); uv A
max (ethanol) = 301 nm (¢ = 7,442).

Anal. Caled. for CooH{aN4O3: C,67.03; H, 3.94; H, 15.63.
Found: C,67.06; H,4.08; N,15.73;

6.Amino-3.5 -dicyano -4 -(p-methoxyphenyl) -2 -(p-methylphenyl)-
4H-pyran (II11).

This compound was obtained in 87% yield, m.p. 216-217° (re-
crystallized from methylene chloride); ir (potassium bromide):
3460, 3340, 3180, 2840, 2220, 2200, 1675, 1610, 1597, 1512,
1470, 1450, 1395, 1330, 1310, 1260, 1240, 1215, 1180, 1150,
1120, 1030 em™!; nmr (deuteriodimethylsulfoxide): & = 6.6-7.7
(m, 8H,arom.), 7.1 (s,2H, -NH; ), 4.35 (s, 1H), 3.75 (s, 3H, -0CH,),
2.4 (s, 3H, -CH3); uv A max (ethanol) = 300 nm (e = 9,368),
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Anal. Caled. for Ca3Hy7N3O4: €, 73.45; H,4.99; N, 12.24.
Found: C.73.40; H,5.04; N, 12.50.

6-Amino-5-carbethoxy-3-cyano-2 4-diphenyl-4H-pyran (1Va).

This compound was obtained in 46% yield, m.p. 145-146° (re-
crystallized from benzene); ir (potassium bromide): 3438, 3320,
3020, 2980, 2910, 2220, 1695, 1650, 1615, 1535, 1460, 1450,
1410, 1365, 1340, 1300, 1260, 1230, 1170, 1110, 1040, 1000
em™'; nmr (deuteriochloroform): & = 6.8-7.0 (m, 10H, arom.),
6.3 (s, 2H, -NH,), 4.55 (s, 1H), 4.1 (q., 2H, -CH,-), 1.1 (t., 3H,
-CH3); uv A max (ethanol): 296 nm (e = 5.968); ms: mje = 346
(M*, 44), 317 (12), 274 (23) 273 (100), 270 (20), 269 (99), 241
(15), 233 (9), 223 (34), 201 (8), 156 (16), 105 (70), 77 (43).

Anal. Caled. for C33H;gN,03: C, 72.82; H, 5.24; N, 8.09.
Found: C,72.67; H,5.31; N, 7.91.

6-Amino-5-carbethoxy-3 -cyano-4 -(p-methylphenyl)-2-phenyl-4H-
pyran (IVe).

This compound was obtained in 34% yield, m.p. 142-143° (re-
crystallized from ethanol-water or methanol): ir (potassium bro-
mide): 3420, 3300, 2990, 2220, 1698, 1650, 1615, 1530, 1405,
1340, 1330, 1290, 1260, 1230, 1160, 1100, 1035 cm™; nmr
(deuterioacetone): 6 = 6.8-7.8 (m, 9H arom.), 7.2 (s, 2H, -NH,),
4.5 (s, 1H), 4.05 (q., 2H, -CH,-), 2.35 (s, 3H, -CH3), 1.15 (t, 3H,
-CH3); uv A max (ethanol): 296 nm (e = 6,424).

Anal. Caled. for C5,H,o0N,03: C, 73.32; H, 5.59; N, 7.77.
Found: C,73.11; H,5.62; N, 7.76.

6-Amino -5 -carbethoxy -3-cyano -4 -(p-methoxyphenyl)-2-phenyl-
4H-pyran (1Vf).

This compound was obtained in 53% yield, m.p. 183-184° (re-
crystallized from benzene); ir (potassium bromide): 3420, 3300,
2980, 2940, 2218, 1692, 1650, 1610, 1512, 1410, 1300, 1250,
1235,1180, 1160, 1090, 1035 ¢cm~!; nmr (deuteriopyridine): § =
6.7-7.8 (m, 9H arom., 2H, -NH3),4.75 (s, 1 H),4.15 (q., 2H, -CH,-),
3.65(s, 3H, -OCH3),1.15 (1., 3H, -CH3); uv A max (ethanol): 300
nm (¢ = 7,964); ms: m/fe = 376 (M1, 51), 347 (19), 331 (12),
330 (19), 329 (12), 304 (23), 303 (82), 287 (10), 286 (16), 270
(10), 269 (33), 263 (22), 241 (10), 236 (10), 232 (10), 231 (16),
223 (23), 186 (12), 156 (10), 106 (10), 105 (100), 77 (57).

Anal. Caled. for C2Ho9N204: C, 70.20; H, 5.36; N, 7.44.
Found: C,69.99; H,5.27; N, 7.40.

6-Amino-5-carbethoxy-3-cyano -2 -(p-methylphenyl)-4-phenyl-4/1-
pyran (I1Vi).

This compound was obtained in 66% yield, m.p. 154-155° (re-
crystallized from benzene); ir (potassium bromide): 3400, 3295,
2980, 2220, 1690, 1650, 1620, 1530, 1455, 1403, 1335, 1300,
1260, 1250, 1230, 1190, 1150, 1100, 1020 ecm ™! ; nmr (deuterio-
acetone): § = 7.0-7.7 (m, 9H arom. 2H, -NH,), 4.5 (s, 1 H), 4.05
(q., 2H, -CH;-), 2.4 (s, 31, -CH3), 1.1 (t., 3H, -CH3); uv A max
(ethanol): 297 nm (e = 6.750); ms: m/e = 361 (11), 360 (M™,
30), 331 (11), 288 (16), 287 (65), 284 (19), 283 (81), 255 (11),
247 (19), 246 (11), 237 (30), 201 (8), 170 (13), 119 (100), 91
(46), 77 (8).

Anal. Caled. for Co5H,oN203: C, 73.32; H, 5.59; N, 7.77.
Found: C,73.09; I,5.72; N,7.49

6-Amino-5-carbethoxy -3 -cyano -2 -(p-methoxyphenyl)-4-(p-nitro-
phenyl-4H-pyran (1Vj).

Ethyl @-cyano-p-nitrocinnamate (10) (0.25 g.) was separated
first from the reaction mixture. After a few days at room temper-
ature, I'Vj was obtained from the mother liquors in 26% yield, m.p.
213-214° (reerystallized from benzene); ir (potassium bromide):
3440, 3320, 2980, 2220, 1690, 1660, 1630, 1610, 1520, 1465,
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1350, 1310, 1260, 1230, 1180, 1150, 1100, 1030 ¢cm™}!; nmr
(deuterioacetone): & = 6.5-7.9 (m, 8H arom. 2H, -NH,), 4.5 (s,
1H) 3.9 (q., 2H, -CH,-), 3.75 (s, 3H, -OCH3), 1.1 (t., 3H, -CH3);
uv A max (ethanol): 305 nm (e= 17,100).

Anal. Calced. for C22H19N3061 C, 6270, H, 4-55, N, 9.97.
Found: C, 62.82; H,4.49; N, 9.75.

6-Amino -5 -carbethoxy -3-cyano-2 -(p -methylphenyl)-4-(p -nitro -
phenyl)-4H-pyran (IVk).

This compound was obtained in 65% yield, m.p. 214-215° (ben-
zene); ir (potassium bromide): 3440, 3315, 2985, 2220, 1695,
1665, 1630, 1592, 1530, 1405, 1350, 1300, 1262, 1250, 1230,
1190, 1150, 1100, 1030, 1015 cm~!; nmr (deuteriochloroform):
5 = 6.7-7.8 (m, 8H arom.), 6.15 (s, 2H, -NH;), 4.45 (s, 1H), 3.9

(q, 2H, -CH;-), 2.31 (s, 3H, -CHj), 1.1 (t, 3H, -CH3); uv A max
(ethanol): 302 nm (e = 10,528); ms: m/e = 405 (M*, 20), 333
(18), 332 (70), 292 (8), 284 (15), 283 (69), 255 (7), 246 (8), 237
(21), 218 (12), 201 (9),170(7),120 (11),119 (100), 91 (45), 77
(4).

Anal. Caled. for CpoH{gN305: C,65.18; H,4.72; N,10.37.
Found: C,65.27; H,4.45; N, 10.26.

6-Amino-5-carbethoxy-3-cyano-4-(p-methoxyphenyl)-2-(p-methyl-
phenyl)4H-pyran (IV1]).

This compound was obtained in 48% yield, m.p. 154-155° (me-
thanol); ir (potassium bromide): 3420, 3310, 2980, 2840, 2220,
1695, 1650, 1615, 1530, 1520, 1405, 1385, 1365, 1330, 1310,
1290, 1260,1235, 1185,1160,1105, 1040 cm~!; nmr (deuterio-
chloroform): & = 6.6-7.6 (m, 8H arom.), 6.2 (s, 2H, -NH,), 4.4 (s,
1H), 4.0 (q, 2H, -CH;-), 3.2 (s, 3H, -OCH3), 2.4 (s, 3H, -CH3),
1.15 (t, 3H, -CH3); uv A max (ethanol): 299 nm (e = 8,370).

Anal. Calcd. for C23H22N2O41 C, 7053, H, 563, N, 6.96.
l'ound: C,70.77; H,5.64; N, 7.18.

Reaction of o-Benzoyl-pdimethylaminocinnamonitrile (Im) with
Malononitrile.

Following the general procedure and using sodium as catalyst,
6-amino-3,5-dicyano-2-ethoxy-4{p-dimethylaminophenyl)pyridine
(12) was obtained in 15% yield, m.p. 274-275° (lit. 270-271°).

o-Cyano-p-N,N-dimethylaminocinnamonitrile (V, G = CN, R =
(CH3)2N) (11).

This compound was obtained in 79% yield when piperidine was
used instead of sodium as the catalyst, m.p. 179-180° (lit. 179°).

Reaction of oA p-Chlorobenzoyl)-p-dimethylaminocinnamonitrile
(In) with Malononitrile’

o-Cyano-p-V,N-dimethylaminocinnamonitrile was obtained us-
ing piperidine as the catalyst.

Reaction of a-Benzoyl-p-nitrocinnamonitrile (Id) with Ethyl Cyano-
acetate.

Ethyl o-cyano-p-nitrocinnamate (V, R = NO,, G = CO,Et) (10)
was obtained in 81% vield, r.p. 169-170° (lit. 169-70°).
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