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4b,6,7,9b-Tetrahydroxy-4bH-indeno[1,2-b]
benzofuran-10(9bH)-one (3): Colorless crystals;
m.p.: 265-266 °C; yield: 0.27g (96%); FTIR (KBr):
3387, 3324,3200, 1713, 1635, 1603, 1225, 1138 crr’
'; IH NMR (DMSO): 6 = 6.31 (1 H, d, °J 8.1, CH),
6.35 (1 H, br-s, OH-alcoholic), 6.62 (1 H, d, 3/ 8.1,
CH), 7.57 (1 H, t,°J 7.5, CH), 7.89 (1 H, d, °J 7.5,
CH), 7.79 (1H, br-s, OH-alcoholic), 7.82 (1 H, t, 3J
7.5, CH), 7.89 (1 H, d, °J 7.5, CH), 8.53 (1H, br-s,
OH-phenolic), 9.12 (1H, br-s, OH-phenolic) ppm.;
BC NMR (DMSO): § 83.4 (C-OH), 105.5 (C-OH),
110.2 (CH), 112.6 (CH), 119.3 (C), 123.8 (CH),
126.2 (CH), 128.2 (CH), 128.9 (CH), 132.5 (C),
139.6 (C), 160.3 (C,  -0), 164.2 (C, -OH), 169.8
(C,.,-OH), 199.8 (C=0) ppm; EI-MS: m/z (%) =
286 (M*, 76), 268 (21), 184 (22), 153 (95), 126 (43),
104 (100), 76 (78); Anal. Cal. for C,;H, O, (286.0):
C (62.94), H (3.52); Found: C (62.22), H (3.85
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(2CH), 133.5(2C), 139.6 2 C), 163.2 2 C__ -0),
168.3 (C_ -OH), 197.9 (2 C=0) ppm; Anal. Cal.
for C,,H, 0, (446.3): C (64.58), H (3.16); Found: C,
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(65.02), H (3.25
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6,12a,13b,4b,7a-Pentahydroxy-12a,13b,4b,7a-
tetrahydroindano[1,2-b]indano[2",1"-5",4"]
:(furano[2',3'-5,4 benzo[d] furan-12,14-dione (4
Colorless crystals; m.p.: 231-233°C; yield: 0.40 g
(90%); FTIR (KBr): 3431, 3330, 3071, 1726, 1605,
1499, 1233, 1108 cm™; '"H NMR (DMSO): & = 6.90
(1 H, s, CH), 6.32-6.35 (2 H, br-s, 2 OH-alcoholic),
7.55-7.57 (2 H, m, 2 CH), 7.87-7.89 (2 H, m, 2 CH),
7.77-7.79 (2 H, br-s, 2 OH-alcoholic), 7.82 (2 H, m,
2 CH), 7.89-8.02 (2 H, m, 2 CH), 8.73 (1H, br-s, OH-
phenolic) ppm; *C NMR (DMSO): § 80.2 (2 C-OH),
102.6 (2 C-OH), 108.2 (CH ), 119.2 (2 C
123.8 (2 CH), 127.1 (2 CH), 128.8 (2 CH), 129.3
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Efficient and green synthesis of the ninhydrin-pyrogallol adducts in an
ionic liquid and investigation of their antibacterial and synergistic effects
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Abstract: Antimicrobial resistance of bacteria is one of the greatest challenges that threatens human health.
In order to introduce new compounds with antibacterial effects, two derivatives of ninhydrin-pyroglycol
adducts were synthesized by condensation reaction in an ionic liquid as a green solvent and their effects on
Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa isolated from hospitalized patients
in Taleghani Hospital was investigated. To determine the lowest bacterial growth inhibitory concentration
(MIC) broth micro-dilution method was used. Chloramphenicol was used as standard antibiotic. Comparison
of the results of two synthetic samples showed that pyrogallol-ninhydrin adduct 1:1 versus the above bacteria
was superior to pyrogallol-ninhydrin adduct 1:2. Synergistic antibacterial effects study of 200 pg/ml of
pyrogallol-ninhydrin adduct 1:2 or 100 pg/ml of pyrogallol-ninhydrin adduct 1:1 plus chloramphenicol
series, showed that the concentration of chloramphenicol growth inhibitors decreased to 50 pg/ml.

Keywords: Ninhydrin-pyrrogallol adducts, Chloramphenicol, Antibacterial effect, Synergy, lonic
liquid
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