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2189(CN), 1664-1598 (C=C aromatic), 1100 (C-
0), 757 (C-Cl)., 'H NMR (400 MHz, CDCls) §
(ppm) : 8.20 (d, J = 8.3 Hz, 1H, Ar-H), 7.82 (d, J =
7.9 Hz, 1H, Ar-H), 7.65 — 7.51 (m, 3H, Ar-H), 7.31
(d, J =8.2 Hz, 2H, Ar-H), 7.24 — 7.16 (m, 2H, Ar-
H), 7.00 (d, J = 8.6 Hz, 1H, Ar-H), 4.89 (s, 1H,
CH), 4.79 (s, 2H, NH>).

o e SThlsz HF-(eid 5V Fogialy

1 (4e) byse,S
M.Pobsd: 213-215 °C, (M.PLit : 214-216 °C[v)].,

FT-IR (KBr) © (cm™) : 3460-3329 (NH), 2186
(CN), 1660-1590 (C=C aromatic), 1190 (C-O),
1523-1351 (NO2)., *H NMR (CDCls, 400 MHZ) &
(ppm) : 8.21 (d, J = 8.8 Hz, 3H, Ar-H), 7.84 (d, J =
7.7 Hz, 1H, Ar-H), 7.68 — 7.54 (m, 3H, Ar-H),
7.45-7.42 (m, 2H,Ar-H), 6.98 (d, J = 8.5 Hz, 1H,
Ar-H), 5.04 (s, 1H, CH), 4.90 (s, 2H, NH>).

= 5095 [N]g5m ~HF-(Jd 5,15 oo-FgV)-F-grnal-Y

(4) Josiisn,SY
M.Pobsd: 213-215 °C, (M.Ppit : 214-215 °C[¥\].,

FT-IR (KBr) © (cm™): 3454-3332 (NH,), 2190
(CN), 1659-1575 (C=C aromatic), 1101 (C-O), 765
(C-Cl)., 'H NMR (CDCls, 400 MHZ) & (ppm) :
8.19 (d, J =8.1 Hz, 1H, Ar-H), 7.82 (d, J = 7.9 Hz,
1H, Ar-H), 7.61 — 7.50 (m, 3H, Ar-H), 7.47-7.31
(m, 1H, Ar-H), 7.20 (d, J = 8.4 Hz, 1H, Ar-H),
7.13 (d, J = 8.4 Hz, 1H, Ar-H), 7.04 (d, J = 8.6 Hz,
1H, Ar-H), 5.54 (s, 1H, CH), 4.85 (s, 2H, NH>).

Y- g SThleze —HF-(Jid  gog - ¥)-F-grmal-Y

1 (40) Jyss,S
M.Pobsd: 216-218 °C, (M.PLit : 215-217 °C[¥¥].,

FT-IR (KBr) © (cm?): 3453-3338 (NHy), 2191
(CN), 1665-1604 (C=C aromatic), 1102 (C-O), 757
(C-Br)., 'H NMR (DMSO-ds, 400 MHZ) § (ppm) :
8.24 (d, J = 8.3 Hz, 1H, Ar-H), 7.90 (d, J = 8.0 Hz,
1H, Ar-H), 7.68-7.58 (m,3H, Ar-H), 7.39 (d, J =
8.3 Hz, 2H, Ar-H), 7.33-7.25 (m,2H, Ar-H),7.21
(s, 2H, NHy), 7.10 (d, J = 8.5 Hz, 1H, Ar-H), 4.96
(s, 1H, CH).
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~Hf (L3 g0 - F)-F-gisl-Y

:(42) by S
M.P.=243-245" C (M.Pyy :239-241° C) [1]., FT-

IR (KBr) 0 (cm?) : 3451-3330 (NHy), 2191 (CN),
1662-1598 (C=C aromatic), 1103 (C-O), 759 (C-
Br)., H NMR (CDCls, 400 MHZ) & (ppm) : 8.20
(d, J = 8.2 Hz, 1H, Ar-H), 7.82 (d, J = 8.0 Hz, 1H,
Ar-H), 7.63 — 7.54 (m, 3H, Ar-H), 7.31 (d, J = 8.2
Hz, 2H, Ar-H), 7.20 (d, J = 8.3 Hz, 2H, Ar-H),
7.00 (d, J = 8.4 Hz, 1H, Ar-H), 4.89 (s, 1H, CH),
4.80 (s, 2H, NHo).

JrgnSY- g ST

V- s STls

~Hf- Las-F-gisl-Y

- (4b)
M.Pobsd: 218-220 °C, (M.Pyit : 218-219 °C[¥1].,
FT-IR (KBr) © (cm™) : 3446-3304 (NH.), 2200
(CN), 3183 (C=C-H), 1649-1493 (C=C aromatic),
1185 (C-0)., *H NMR (CDCls, 400 MHZ) & (ppm)
: 8.20 (d, J = 8.2 Hz, 1H, Ar-H), 7.81 (d,J=7.8
Hz, 1H, Ar-H), 7.65- 7.50 (m, 3H, Ar-H), 7.38 —
7.30 (m, 2H, Ar-H), 7.29 — 7.25 (m, 3H, Ar-H),
7.05 (d, J = 8.4 Hz, 1H, Ar-H), 4.90 (s, 1H, CH),
4.78 (s, 2H, NH>).

Y- e SThlgse 5=V )-F-gial-Y

:(40) b yse S
M.Pobsa: 249-251 °C, (M.PLit : 248-250 °C[v¥].,

FT-IR (KBr) © (cm™) : 3473-3320 (NH), 3190
(C=C-H), 3059 (C-H aliphatic),2194 (CN), 1658-
1596 (C=C aromatic), 1101 (C-0), 750 (C-Cl).,'H
NMR (CDCls, 400 MHZ) & (ppm) :8.20 (d, J =
8.4 Hz, 1H, Ar-H), 7.81 (d, J = 8.2 Hz, 1H, Ar-H),
7.62 — 7.49 (m, 3H, Ar-H), 7.43 — 7.40 (m, 1H, Ar-
H), 7.27 (d, J = 8.2 Hz, 1H, Ar-H), 7.20 (d, J = 6.6
Hz, 2H, Ar-H), 7.08 (d, J = 8.5 Hz, 1H, Ar-H),
5.58 (s, 1H, CH), 4.83 (s, 2H, NH>).

W omaSThlsz HE-(U 5 F)FoginalY

(4d) Jyse S
M.Pobsa: 232-234 °C, (M.Puit : 232-234 °C[v)].,
FT-IR (KBr) © (cm?) 3455-3332 (NHy),

HE-(Jud
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1570 (C=C aromatic), 1376 (CHsz bending), 1103
(C-0)., 'H NMR (CDCls, 400 MHZ) § (ppm) :
8.19 (d, J =8.1 Hz, 1H, Ar-H), 7.93 -7.77 (m, 1H,
Ar-H), 7.74 - 7.50 (m, 3H, Ar-H), 7.27 - 7.13 (m,
2H, Ar-H), 7.04 (dd, J = 8.6, 4.2 Hz, 1H, Ar-H),
6.87 (m, 2H, Ar-H), 4.86 (s, 1H, CH), 4.75 (s, 2H,
NHo), 3.80 (s, 3H, CHa).

Y- oeeSThlore -HY (U 5-F)-F-giel-¥
L) JysiesS

M.Pobsd: 237-239°C,(M.Puit : 237-239 °C[v\]., FT-

IR (KBr) 0 (cm™): 3456-3357 (NHy), 2185 (CN),
1653-1594 (C=C aromatic), 1102 (C-O), 1510-
1343 (NO2)., '*H NMR (CDCl;, 400 MHZ) &
(ppm) : 8.21 (d, J =8.7 Hz, 2H, Ar-H), 7.84 (d, J =
7.0 Hz, 1H, Ar-H), 7.70 — 7.49 (m, 4H, Ar-H), 7.52
—7.40 (m, 2H, Ar-H), 6.98 (d, J = 8.5 Hz, 1H, Ar-
H), 5.05 (s, 1H, CH), 4.87 (s, 2H, NH>).
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Y- oeoSThlgpe -H-(Ued e F)-F-sial-Y

L (4h) b yse S
M.Pobsg: 202-204°C, (M.Pit : 205-206 “C[¥\]., FT-
IR (KBr) © (cm™): 3435-3344 (NH,), 3047 (C-H
aliphatic), 2189 (CN), 1658-1509 (C=C aromatic),
1379 (CHs bending), 1102 (C-0)., 'H NMR
(CDCl3, 400 MHZ) & (ppm) : 8.20 (d, J = 8.2 Hz,
1H, Ar-H), 7.81 (d, J = 7.4 Hz, 1H, Ar-H), 7.64 —
7.43 (m, 4H, Ar-H), 7.28 (s, 2H, Ar-H), 7.05 (d, J
= 8.5 Hz, 2H, Ar-H), 4.87 (s, 1H, CH), 4.75 (s, 2H,
NH>), 2.33 (s, 3H, CHj).

Y= o9 STl g5 -HF-(Jeid 515" 6 #5V)-F-grel-¥

(A1) JysssS
M.Pobsd: 262-264°C,(M.Pyit : 264-265 “C[¥¥]., FT-

IR (KBr) O (cm): 3474-3324(NH;), 2188(CN),
1657-1603(C=C aromatic),1100(C-O), 782(C-Cl).,
IH NMR (CDCls, 400 MHZ) & (ppm) : 8.19 (d, J
= 8.2 Hz, 1H, Ar-H), 7.82 (d, J = 8.0 Hz, 1H, Ar-
H), 7.60 — 7.54 (m, 3H, Ar-H), 7.44 (d, J = 2.0 Hz,
1H, Ar-H), 7.19 (dd, J = 8.4, 2.1 Hz, 1H, Ar-H),
7.13 (d, J = 8.4 Hz, 1H, Ar-H), 7.04 (d, J = 8.6 Hz,
1H, Ar-H), 5.54 (s, 1H, CH), 4.85 (s, 2H, NH5).

Y- oeoSTlse —HE-(Jd - V)-F-guelY

HA) bysssS
M.Popsg: 221-223 °C,(M.Puit : 221-224 °C[yY]., FT-

IR (KBr) o (cm™): 3456-3357 (NHy), 2185 (CN),
1653-1595 (C=C aromatic),1101 (C-O), 1510-1343
(NO2)., 'H NMR (CDCls, 400 MHZ) & (ppm) :
8.21 (d, J = 8.3 Hz, 1H, Ar-H), 7.90 (d, J = 8.2 Hz,
1H, Ar-H), 7.82 (d, J = 7.9 Hz, 1H, Ar-H), 7.64 -
7.48 (m, 4H, Ar-H), 7.44 - 7.33 (m, 2H, Ar-H),
7.10 (d, J = 8.6 Hz, 1H, Ar-H), 5.76 (s, 1H, CH),
4.89 (s, 2H, NHy).

Yo e SThlgs ~HY-(id a8 50 ¥)-F-giel-Y
L(4K) b yse S
M.Popsa: 195-197°C, (M.Pyi : 194-197 °C[¥)].,

FT-IR (KBr) © (cm): 3414-3326 (NH), 3206
(C=C-H), 3000 (C-H aliphatic), 2191 (CN), 1605-
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Easy and efficient synthesis of 2-amino-4H-benzo[h]chromene
derivatives in the presence of metformin and water solvent in
ambient temperature

Atiyeh Ahmadi, Leila Moradi*
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Abstract: In this research, in accordance with the development of green chemistry, various derivatives of 2-
amino 4H-benzo[h]-chromene were synthesized using 1-naphthol, malononitrile and aromatic aldehydes in
water solvent and in the presence of Metformin as homogeneous and basic catalyst at ambient temperature. All
of products were obtained with high to excellent yields in duration of 5 to 20 minutes and all of derivatives were
identified by FT-IR, 1H NMR and melting point characterization methods.
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