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2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-o0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
'H NMR (400 MHz, DMSO): 8n= 8.07-7.96 (m,
2H), 7.67-7.57 (m, 2H), 7.16 (br, 2H), 4.40 (s, 1H),
2.53 (s, 2H), 2.28-2.23 (d, J= 20 Hz, 1H), 2.12-
2.07 (d, J= 20 Hz, 1H), 1.03 (s, 3H), 0.94 (s, 3H)
ppm.

2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
13C NMR (250 MHz, DMSO): &= 195.6, 163.1,
158.7, 147.8, 147.0, 134.1, 130.0, 121.8, 111.8,
57.4,49.9, 35.5, 31.8, 28.3, 26.8 ppm.

2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-o0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
FT-IR (KBr pellet, cm™): 3601, 3514, 3394, 3324,
3255, 3211, 3078, 2969, 2939, 2892, 2192, 1934,
1685, 1655, 1601, 1521, 1468, 1417, 1368, 1253,
1214, 1160, 1143, 1107, 1041, 974, 939, 914, 866,
827, 804, 741, 701, 666, 619, 561, 542, 505, 438,
422.

2-amino-4-(4-formylphenyl)-7,7-dimethyl-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
13C NMR (250 MHz, DMSO): &= 195.6, 192.4,
162.9, 158.6, 151.3, 134.9, 129.7, 128.0, 119.3,
112.1, 58.0, 50.0, 35.9, 31.8, 28.3, 26.9 ppm.
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Schiff base complex of 2-(2-hydroxybenzylidene)hydrazine-1-
carbothioamide containing zirconium oxide on Mesoporous
KIT-6 as a selective and recyclable nanocatalyst for the
synthesis of tetrahydrobenzo[b]pyrans

Elham Mohseni, Bahman Tahmasbi*

Department of Chemistry, Faculty of Science, Ilam University, P. O. Box 69315516, Ilam, Iran.

Abstract: In this work, the 2-(2-hydroxybenzylidene)hydrazine-1-carbothioamide (HBHCTA) as ligand was
synthesized from the condensation reaction between hydrazine carbothioamide and 2-hydroxybenzaldehyde.
Also, mesoporous KIT-6 was synthesized by a simple method using P123, tetraethyl orthosilicate (TEOS, as a
silica source) and n-butanol. Then, the surface of mesoporous KIT-6 was modified by 3-iodopropyl
trimethoxysilane (IPTMS) and then functionalized by HBHCTA. Finally, zirconium oxide was immobilized on
the surface of modified KIT-6, which was named Zr(O)-HBHCTA@KIT-6. The Zr(O)-HBHCTA@KIT-6
nanocatalyst was characterized using SEM, WDX, BET and XRD techniques. Then, the catalytic application of
Zr(0)-HBHCTA@KIT-6 was investigated in the selective synthesis of tetrahydrobenzo[b]pyran derivatives. A
green solvent was used to synthesize tetrahydrobenzo[b]pyran derivatives in the presence of this nanocatalyst.
All tetrahydrobenzo[b]pyran derivatives were synthesized with high yields and in very short reaction times in
the presence of this nanocatalyst. In addition, the Zr(O)-HBHCTA@KIT-6 nanocatalyst showed a good
homoselectivity in the synthesis of tetrahydrobenzo[b]pyran compounds. The homoselectivity of this
nanocatalyst was investigated using NMR spectroscopy and physical data such as melting point. This
nanocatalyst has the ability to be reused without significant decreases in its performance in the synthesis of
tetrahydrobenzo[b]pyran derivatives.

Keywords: Mesoporous KIT-6, Multicomponent reactions, Recyclable nanocatalyst, Tetrahydrobenzo[b]pyrans,
Schiff-base complex.
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