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The coupling reaction of the diazonium solution of the
6-aminocoumarins (1a-c) with malononitrile affords the corre-
sponding 2-[(4,7-dimethyl-2-ox0-2H-benzopyran-6-yl)-hydra-
zono]-malononitrile (2a-c¢) which on refluxing with morpholine
and piperidine separately yields the corresponding 3-amino-2-
(4,7-dimethyl-2-oxo0-2H-benzopyran-6-ylazo)-3-morpholin-4-yl-
acrylonitrile  (3a-¢) and 3-amino-2-(4,7-dimethyl-2-oxo-2H-
benzopyran-6-ylazo)-3-piperidin-1-yl-acrylonitrile (3d-f) respec-
tively. The enaminonitrile derivatives (3a-f) on heating with ace-
tic anhydride give the corresponding 5-(4,7-dimethyl-2-oxo-2H-
benzopyran-6-ylazo)-2-methyl-6-morpholin-4-yl-2,3-dihydro-3H-
pyrimidin-4-one and 5-(4,7-dimethyl-2-oxo0-2H-benzopyran-6-
ylazo)-2-methyl-6-piperidin-1-yl-2,3-dihydro-3H-pyrimidin-4-one
(4a-f). The structures of the compounds (2a-c), (3a-f) and (4a-f)
have been established on the basis of spectral and analytical data.
All the above compounds have been screened for their antimicro-
bial activities and are found to possess significant antibacterial
activities.

Keywords: 6-Aminocoumarin, enaminonitrile, pyrimidine, antim-
icrobial activity, diazotized.

Compounds incorporating benzopyrone structural
units are reported to possess a wide range of biologi-
cal activities®. The 6-substituted coumarin derivatives
have been reported to exhibit antibacterial and anti-
fungal activities. Nitrogen mustards synthesized from
6-aminocoumarins exhibit carcinogenic activity®.
They are also known to possess antiviral® activity and
especially effective against HIV,*. The schiff bases of
6-aminocoumarins are well-known for their wide
range of pharmaceutical like antibacterial, and anti-
fungal® activities. The pyrimidine derivatives com-

prise a diverse and interesting group of drugs®. A
comprehensive review concerning pyrimidines has
been published by Brown’. Pyrimidines, in general
are extremely important for their biological activities.
Such as antiviral agents®, as selective cholecystokinin
subtype 1 (CCK1) receptor antagonists’, and anti-
inflammatory’®*. The biological importance of py-
rimidine derivatives and the 6-substituted coumarin
has prompted to the synthesis coumarinyl azo pyrimi-
dine derivatives, which may have some of the bio-
logical activity is of considerable interest.

Result and Discussion

6-Amino coumarin (la-c) was diazotized and cou-
pled with malononitrile to give 2-[(4,7-dimethyl-2-oxo-
2H-benzopyran-6-yl)-hydrazono]-malononitrile (2a-c)
(Scheme I). Structures of (2a-c) were confirmed on the
basis of spectral and analytical data Table I. The IR
spectrum of 2a in KBr showed bands at 3182 cm™ for
the N-H stretching, band at 2232 cm™ due to (C=N)
groups, 1743 cm™ for the carbonyl group etc. Its *H
NMR spectrum in CDClI; showed the presence of a
singlet at & 2.50 for three protons of methyl group at
Cy asinglet at 5 2.52 for three protons of methyl group
at C;. A singlet appeared at 6 9.57 for the >NH proton
which was D,0 exchangeable. The mass spectrum of
2a showed molecular ion peak at m/z 266 along with
other peaks at m/z 238, 210, 188, 173, 160, 145, 117
and 91 with base peak at m/z 77. 3-Amino-2-(4,7-
dimethyl-2-oxo0-2H-benzo-pyran-6-ylazo)-3-
morpholin-4-yl-acrylonitrile (3a-¢) and 3-amino-2-
(4,7-dimethyl-2-ox0-2H-benzopyran-6-ylazo)-3-
piperidin-1-yl-acrylonitrile (3d-f) were obtained by
refluxing (2a-¢) with morpholine and piperidine sepa-
rately in dioxane solvent. The IR spectra of the com-
pounds 3a exhibited absorption bands in the region of
3435-3290 cm™ due to -NH, group, appearance of
bands at 2187 cm™ due to (C=N) group, 1717 cm™ for
the carbonyl group etc. Its *H NMR spectrum in
CDCI; showed a sharp singlet at 6 2.40 and 2.65 for
the three protons each of the two methyl groups of Cy4
and C. respectively, multiplet appeared at 5 3.78 for
the four protons of the two methylene groups of -CH,-
N-CH,- of the morpholine ring; another multiplet was
observed at 6 3.89 for the four protons of the two
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0+_O R, 1) HCI, NaNO,
A NH, 2) CH,(CN),
Rl
la-c

4a-f

la, 2a. R]_: CHg, RZZ CH3 33, 4a. R1: CHg, R2: CHg, X=0.
1b, 2b. R; = H, R,= CH3 3b, 4b. R; = H, R,= CH3, X =0.

lc, 2c. R]_: H, R2: H 3c, 4c. R]_: H, Rzz H, X=0.

3d, 4d. R1: CH3, R2: CH3, X= CHZ

3e,4e. R;=H, R, = CH3, X =CH,.

3f, 4f. R1= H, R2= H, X= CH2

Scheme 1
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Table I — Characterization data of compounds 2a-c, 3a-f and 4a-f
Compd Mol. Formula m.p.°C Yield (%) {Required(%) (Found.)}
(Mol. Wt.)

C H N
2 “loosoe o @09 (79 (2084)
wo GO e i
xR0 e w e
R A T
3b s 09 03 (529 (2042)
I A
I R ww b ne
S A S T - R 00
3t "G 72 @09 (519 (c1a4)
o R mew iw i e
oo SO onr some
T R i S
5 “3an) e ©i29 57 (1763
I R s
A A T A s

methylene groups of -CH,-O-CH,- of the morpholine
ring, a broad singlet at 5 5.62 integrating for two pro-
tons of —NH, group which is D,O exchangeable. The
3C NMR spectrum showed signals at & 17.93 for the
methyl carbon at C,, 18.71 for the carbon of the
methyl group at C+, 49.32 for the methylene carbons
of -CH,-N-CH,- of the morpholine ring, 66.53 for the
methylene carbons of —CH,-O-CH,- of the mor-
pholine ring, 162.84 for the carbonyl of coumarin.
The mass spectrum of 3a showed molecular ion peak
at m/z 353 along with other peaks at m/z 284, 266,
210, 188, 174, 160, 146, 145, 115, 91 and 65 with
base peak at m/z 160. The enaminonitrile derivative
(3a-f) was reacted with acetic anhydride to give the
corresponding 5-(4,7-dimethyl-2-0x0-2H-
benzopyran-6-ylazo)-2-methyl-6-morpholin-4-yl-2,3-
dihydro-3H-pyrimidin-4-one and 5-(4,7-dimethyl-2-
0x0-2H-benzopyran-6-ylazo)-2-methyl-6-piperidin-1-
yl-2,3-dihydro-3H-pyrimidin-4-one (4a-f, Scheme I).
The IR spectra of the compounds 4a exhibited absorp-
tion band in the region of 3295 cm™ due to -NH

group, 1710 for the carbonyl group of coumarin and
1683 for the carbonyl group of pyrimidine, the disap-
pearance of bands at 2187 cm™ of (C=N) group also
proved the product formation. Its *H NMR spectrum
in CDCI; showed a sharp singlet at 5 2.20, 2.39 and
2.49 for the three protons each of the three methyl
groups at C4, C» and C, respectively, multiplet ap-
peared at 6 3.76 for the four protons of the two me-
thylene groups of -CH,-N-CH,- of the morpholine
ring; another multiplet was observed at & 3.93 for the
four protons of the two methylene groups of -CH,-O-
CH,- of the morpholine ring, a singlet at & 8.85 inte-
grating for >NH which is D,O exchangeable. The
mass spectrum of 4a showed molecular ion peak at
m/z 395 along with other peaks at m/z 377, 362, 326,
284, 239, 214, 188, 173, 160 and 117 with base peak
at m/z 188.

Antimicrobial activity
All the synthesized compounds (2a-c), (3a-f) and
(4a-f) were screened for their antibacterial activity
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against S. aureus, S. typhi and E. coli (Table II) by
the drug diffusion method'. The zone of inhibition
was measured in mm and was compared with stan-
dard drug. DMSO was used as a blank and Strepto-
mycin was used as antibacterial standard. All the
compounds were tested at 100 pg/mL and 250 pg/mL
concentration.

From the antimicrobial screening of the compounds
(2a-c), (3a-f) and (4a-f) it could observe that the
introduction of morpholine and pyrimidine to an azo
compound shows the comparable biological activity.

Experimental Section

General: Melting points were taken in open capil-
laries and are uncorrected. Purity of the compounds
was checked on TLC. IR spectra (Vmax in cm™) were
recorded on a Perkin Elmer FTIR; NMR (*H and **C)
on 300 MHz JEOL NMR AL300 using TMS as stan-
dard and CDCI; as a solvent; and mass spectra on a
Shimadzu GC-MS QP-2010.

2-[(4,7-Dimethyl-2-0x0-2H-benzopyran-6-yl)-hyd-
razono|-malononitrile (2a-c). General Procedure.
A solution 6-amino coumarin (1a-c) (0.01 mole) in

Table IT — Antibacterial activity of compounds 2a-c, 3a-f

and 4a-f
Compd Zone of inhibition in mm
S. aureus S. typhi E. coli

100 250 100 250 100 250

ng ng ng ng ng ng
2a 10 11 14 15 14 15
2b 8 10 12 13 12 14
2¢ 7 9 8 10 9 11
3a 14 15 14 16 15 16
3b 12 13 14 15 14 15
3¢ 9 11 11 13 12 13
3d 13 14 15 16 16 17
3e 13 15 12 14 13 15
3f 11 12 13 14 12 14
4a 14 15 15 17 16 17
4b 12 13 13 14 13 15
4c 9 11 12 13 12 13
4d 15 16 14 15 15 16
4e 12 14 13 14 14 15
4f 11 13 12 14 12 13
Disc size: Standard: Control: DMSO
6.35mm Streptomycin
Duration: 24 hr. resistant Intermediate (12-14 mm)

(11mml/less)
Sensitive

(15 mm/maore)
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conc. HCI (5 mL) and water (5 mL) was cooled to
0-5°C with stirring. Sodium nitrite (0.70 g, 0.01mole)
in water (5 mL) was gradually added to the solution
over a 15 min period at 0-5°C with stirring. The
reaction mixture was stirred for further 30 min at 0-
5°C, the solution was filtered to obtain a clear
diazonium salt solution. The cold diazonium solution
was added then drop wise to a well cooled and stirred
mixture of the malononitrile (0.01 mole) and sodium
acetate (2.0 g dissolved in 10 mL of 50% ethanol).
The stirring was continued for further 2 hr after the
addition at the same temperature. The product formed
was filtered, washed with water, dried and
recrystallized from ethanol to give (2a-c).

3-Amino-2-(4,7-dimethyl-2-ox0-2H-benzopyran-6-
ylazo)-3-morpholin-4-yl-acrylonitrile and 3-amino-
2-(4,7-dimethyl-2-0x0-2H-benzopyran-6-ylazo)-3-
piperidin-1-yl-acrylonitrile (3a-f). General Proce-
dure.

A solution of (2a-c) (0.01 mole) and morpholine or
piperidine (2 mL) in dioxane (20 mL) was refluxed
for 6 hr (TLC monitoring). After the completion of
reaction, the excess of dioxane was recovered by
distillation. The residue obtained was treated with
cold water, the solid obtained was filtered, washed
with excess of water, dried and recrystallized from
ethanol to give (3a-f).

5-(4,7-Dimethyl-2-0x0-2H-benzopyran-6-ylazo)-
2-methyl-6-morpholin-4-yl-2,3-dihydro-3H-
pyrimidin-4-one and 5-(4,7-dimethyl-2-oxo0-2H-
benzopyran-6-ylazo)-2-methyl-6-piperidin-1-yl-
2,3-dihydro-3H-pyrimidin-4-one (4a-f). General
Procedure.

Compound (3a-f) (0.01 mole) was refluxed in
5 mL acetic anhydride for 3 hr. After cooling, the
reaction mixture was poured into ice-water. The solid
obtained was filtered, washed with water, dried and
recrystallized from ethanol to give (4a-f).

Spectral data:

2a: IR (KBr): 3182 (-NH), 2232 (-CN), 1743
(>C=0), 1625, 1541, 1461 cm™. *H NMR: & 2.50 (s,
3H, C4-CH3), 2.52 (s, 3H, C,-CHs), 6.36 (s, 1H, Cs-
H), 7.25 (s, 1H, Cg-H), 7.71 (s, 1H, Cs-H), 9.57
(s, 1H, >NH, D,0 exchangeable). Mass: m/z (%) M*
266(31) 238(6), 210(5), 188(31), 173(25), 160(46),
145(31), 117(61), 91(100), 77(67).

2b: IR (KBr): 3184 (-NH), 2221 (-CN), 1737
(>C=0), 1625, 1544, 1477, 1261, 1127 cm™ 'H
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NMR: § 2.51 (s, 3H, C-CHj3), 6.46 (d, 1H, J = 9Hz,
Cs-H), 7.23 (s, 1H, Cg-H), 7.64 (s, 1H, Cs-H), 7.69
(d, 1H, J = 9Hz, C4-H), 9.52 (s, 1H, >NH, D,0
exchangeable).

2¢: IR (KBr): 3193 (-NH), 2224 (-CN), 1715
(>C=0), 1620, 1549, 1469, 1145 cm™. 'H NMR: &
6.52 (d, 1H, J = 9Hz, Cs-H), 7.33-7.74 (m, 4H,
coumarine moiety), 9.50 (s, 1H, >NH, D,O
exchangeable).

3a: IR (KBr): 3435, 3290 (-NH,), 2187 (-CN),
1717 (>C=0), 1615, 1548, 1492, 1110 cm™. *H NMR:
8 2.40 (s, 3H, C4-CHsy), 2.65 (s, 3H, C,-CH3), 3.78
(m, 4H, -CH,-N-CH,), 3.89 (m, 4H, -CH,-O-CHy,),
6.23 (s, 1H, Cz-H), 7.18 (s, 1H, Cg-H), 7.41 (s, 1H,
Cs-H), 5.62 (br, 2H, >NH,, D,O exchangeable). **C
NMR: & 17.93 (C,-CH3), 18.71 (Cs-CHj3), 49.32
(-CH2-N-CH,-, morpholine ring), 66.53 (-CH,-O-
CH,-, morpholine ring), 110.64, 111.32, 111.60,
113.96, 117.24, 118.10, 118.39, 138.57 (C4), 151.18
(Cea), 154.43 (C,), 160.54 (Cs3), 162.84 (C, >C=0).
Mass: m/z (%) M* 353(29) 284(8), 266(6), 210(9),
188(43), 174(6), 160(100), 146(35), 145(42), 115(53),
91(78), 65(80).

3b: IR (KBr): 3421, 3288 (-NH,), 2180 (-CN),
1724 (>C=0), 1625, 1531, 1488, 1103 cm™. *H NMR:
8 2.66 (s, 3H, C,-CHjy), 3.77 (m, 4H, -CH,-N-CH,),
3.89 (m, 4H, -CH,-O-CH,), 6.37 (d, 1H, J = 9Hz, C3-
H), 7.18 (s, 1H, Cg-H), 7.33 (s, 1H, Cs-H), 7.66 (d,
1H, J = 9Hz, C4-H), 5.60 (br, 2H, >NH,, D,0
exchangeable).

3c: IR (KBr): 3427, 3284 (-NHy), 2177 (-CN),
1710 (>C=0), 1618, 1541, 1478, 1115 cm™. '*H NMR:
& 3.77 (m, 4H, -CH,-N-CH,), 3.88 (m, 4H, -CH,-O-
CHy), 6.40 (d, 1H, J = 9Hz, C3-H), 7.26-7.68 (m, 4H,
coumarine moiety), 5.59 (br, 2H, >NH,, D)0
exchangeable).

3d: IR (KBr): 3437, 3301 (-NH,), 2184 (-CN),
1714 (>C=0), 1615, 1537, 1478, 1116 cm™. '*H NMR:
8 2.39 (s, 3H, C4-CHs), 2.63 (s, 3H, C,-CH3), 3.71
(m, 4H, -CH»-N-CH,), 1.79-1.65 (m, 6H, piperydinyl
moiety), 6.22 (s, 1H, Cz-H), 7.17 (s, 1H, Cg-H), 7.41
(S, 1H, C5"H), 5.69 (br, 2H, >NH,, Dzo
exchangeable).

3e: IR (KBr): 3424, 3309 (-NH,), 2183(-CN), 1723
(>C=0), 1619, 1555, 1493, 1365, 1219, 1144 cm™. 'H
NMR: § 2.65 (s, 3H, C-CHg), 3.71 (m, 4H, -CH»-N-
CH,), 1.78-1.65 (m, 6H, piperydinyl moiety), 6.35 (d,
1H, J = 9Hz, Cz-H), 7.15 (s, 1H, Cg-H), 7.27 (s, 1H,
Cs-H), 7.66 (d, 1H, J = 9Hz, C4-H), 5.68 (br, 2H,
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>NH,, D,0 exchangeable). Mass: m/z (%) M* 337(6)
301(15), 270(9), 252(16), 175(45), 160(26), 146(29),
131(17), 112(59), 84(100), 69(32).

3f: IR (KBr): 3430, 3291 (-NH,), 2187 (-CN), 1737
(>C=0), 1625, 1554, 1499, 1129 cm™. 'H NMR: §
3.71 (m, 4H, -CHy-N-CHp), 1.78-1.64 (m, 6H,
piperydinyl moiety), 6.40 (d, 1H, J = 9Hz, Cs-H),
7.26-7.66 (m, 4H, coumarine moiety), 5.67 (br, 2H,
>NH,, D,0 exchangeable).

4a: IR (KBr): 3295 (-NH) 1710 (>C=0), 1683
(>C=0), 1623, 1519, 1445, 1383, 1195 cm™ 'H
NMR: 6 2.20 (s, 3H, C4-CHj3), 2.39 (s, 3H, C;-CHy),
2.49 (s, 3H, C,-CHs3), 3.76 (m, 4H, -CH,-N-CH,),
3.93 (m, 4H, -CH,-O-CHy), 6.33 (s, 1H, Cs-H), 7.20
(s, 1H, Cg-H), 7.43 (s, 1H, Cs-H), 8.85 (s, 1H, >NH,
D,0 exchangeable). Mass: m/z (%) M* 395 (10), 377
(14), 362 (19), 326 (39), 284 (68), 239 (32), 214 (19),
188 (100), 173 (66), 160 (82), 117(53).

4b: IR (KBr): 3288 (-NH), 1716 (>C=0), 1686
(>C=0), 1626, 1525, 1449, 1377, 1180 cm™ 'H
NMR: & 2.38 (s, 3H, C7-CHj3), 2.51(s, 3H, C,-CHy),
3.77 (m, 4H, -CH,-N-CH,), 3.90 (m, 4H, -CH,-O-
CHy), 6.43 (d, 1H, J = 9Hz, C3-H), 7.26 (s, 1H, Cg-
H), 7.36 (s, 1H, Cs-H), 7.64 (d, 1H, J = 9Hz, C4-H),
8.85 (s, 1H, >NH, D,0 exchangeable).

4c: IR (KBr): 3296 (-NH), 1700 (>C=0), 1676
(>C=0), 1619, 1512, 1440, 1373, 1169 cm™ 'H
NMR: 6 2.52 (s, 3H, C,-CHj3), 3.78 (m, 4H, -CH,-N-
CHy), 3.90 (m, 4H, -CH,-O-CH,), 6.49 (d, 1H, J =
9Hz, Cs-H), 7.34-7.74 (m, 4H, coumarine moiety),
8.85 (s, 1H, >NH, D,0 exchangeable).

4d: IR (KBr): 3305 (-NH), 1724 (>C=0), 1673
(>C=0), 1616, 1509, 1425, 1392, 11990 cm™. *H
NMR: § 2.19 (s, 3H, C4-CHj3), 2.39 (s, 3H, C7-CHy),
2.49 (s, 3H, C,-CHj3), 3.69 (m, 4H, -CH,-N-CH,),
1.76-1.62(m, 6H, piperydinyl moiety), 6.31(s, 1H, Cs-
H), 7.19 (s, 1H, Cg-H), 7.40 (s, 1H, Cs-H), 8.88 (s,
1H, >NH, D,0 exchangeable).

4e: IR (KBr): 3314 (-NH), 1720 (>C=0), 1669
(>C=0), 1629, 1534, 1442, 1391, 1175 cm™ 'H
NMR: 6 2.38 (s, 3H, C-CHg), 2.51 (s, 3H, C,-CHy),
3.68 (m, 4H, -CH,-N-CH,), 1.76-1.62 (m, 6H,
piperydinyl moiety), 6.43 (d, 1H, J = 9Hz, Csz-H),
7.25 (s, 1H, Cg-H), 7.36 (s, 1H, Cs-H), 7.64 (d, 1H, J
= 9Hz, C4-H), 8.89 (s, 1H, >NH, D,0 exchangeable).

4f: IR (KBr): 3310 (-NH), 1718 (>C=0), 1688
(>C=0), 1629, 1512, 1461, 1378, 1188 cm™ 'H
NMR: 6 2.53 (s, 3H, C,-CHj3), 3.67 (m, 4H, -CH,-N-
CH,), 1.76-1.62 (m, 6H, piperydinyl moiety), 6.49 (d,
1H, J = 9Hz, Cs-H), 7.33-7.73 (m, 4H, coumarine
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moiety), 8.90 (s, 1H, >NH, D,0O exchangeable).
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