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Synthesis of Benzoxanthene Derivatives Catalyzed by Multi-SO;H acidic
Ionic Liquids under Solvent-free Conditions
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(School of Chemistry and Chemical Engineering, Anhui University of Technology, Ma’anshan 243032, China)

Abstract: Four kinds of multi-SO;H-acidic ionic liquids were synthesized with a two-step method and their catalytic
properties were analyzed and compared with the condensation reaction of benzaldehyde and f—naphthol as the probe
reaction. The preparation of benzoxanthene derivatives through the reaction of 4—substituted aromatic aldehydes,
which had different types of functional groups and P—naphthol used N, N’, N"', N"""— tetrapropane sulfonic
hexamethylenetetramine tetrahydrosulfate as a catalyst under solvent-free conditions was investigated. The results
show that: the optimum reaction temperature, molar ratio of aromatic aldehyde to p—naphthol, catalyst amount are
110 °C, 1: 2 and 55% (based on the mass of aromatic aldehydes); N, N’, N"', N"""~ tetrapropane sulfonic
hexamethylenetetramine tetrahydrosulfate after removed water can be recycled and when reused for five times, its
catalytic activity has no noticeably decreasing; 4—substituted aromatic aldehydes, whether the substituent is an
electron-donating group or electron-withdrawing group, are beneficial to the condensation reaction.
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Fig. 1 Formula of acidic ionic liquids with multi-SO;H
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14— 78— 14H- " 2K IF [a, j1E 2% B (3a) : m.p.(J& A5):
184~185 °C

'H NMR(400 MHz, CDCl,): 6.49(s, 1H), 6.97~7.01

(t, 2H), 7.13~7.16(t, 3H), 7.39~7.43(t, 2H), 7.48~7.60
(m, 6H), 7.78~7.84(q, 4H), 8.39~8.41(d, 2H)

IR(KBr): 3057, 159, 1515, 1456, 1399, 1240, 1078, 961, 806, 745, 699 cm™
14—(4—H B H)—14H- 28 [a, jI%A 44 B(3b) :m.p.:227~229 C

'"H NMR(400 MHz, CDCL): 2.13(s, 3H), 6.46(s, 1H), 6.95~6.97(d, 2H), 7.39~7.43(m, 4H), 7.48~7.50(d,
2H), 7.56~7.60(t, 2H), 7.77~7.83(q, 4H), 8.39~8.41(d, 2H)

IR(KBr): 3020, 1592, 1509, 1458, 1431, 1400, 1248, 1083, 962, 810, 778, 740 cm’!
14— (4-H S FZEIE) —14H-—75FF[a, j1R LA E (3c) : m.p.:204~206 C

'H NMR(400 MHz, CDCly): 3.61(s, 3H), 6.44(s, 1H), 6.66~6.68(d, 2H), 7.39~7.43(m, 4H), 7.46~7.48(d,
2H), 7.56~7.59(t, 2H),7.77~7.83(q, 4H), 8.37~8.39(d, 2H)

IR(KBr): 3074, 1592, 1510, 1458, 1399, 1249, 1178, 1030, 961, 810, 742 cm™
14— (4—FFHE) —14H- "I a, jIAZE(3d) : m.p.:285~287 °C

"H NMR(400 MHz, CDCLy): 7.09~7.11(d, 2H), 7.40~7.46(m, 5H), 7.48(s, 1H), 7.56~7.60(t, 2H), 7.79~7.84
(q, 4H),8.30~8.32(d, 2H)

IR(KBr): 3057, 1627, 1517, 1467, 1385, 1213, 1171, 959, 814, 747, 715, 479 cm™
14— (4-FHHREAE) —14H- 89 a, j1A L (3e) :m.p.:312~314 °C

'"H NMR(400 MHz, CDCL): 6.60(s, 1H), 7.42~7.46(t, 2H), 7.50~7.52(d, 2H), 7.58~7.62(t, 2H), 7.67~7.69(d,
2H), 7.83~7.87(t, 4H), 7.99~8.01(d, 2H), 8.27~8.29(d, 2H)

IR(KBr): 3071, 1591, 1515, 1458, 1340, 1238, 1106, 963, 808, 742, 724 cm™
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Fig. 2 Synthesis of benzoxanthene derivatives
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Fig. 3 Effect of amounts of acidic ionic liquid on yield
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Fig. 4 Effect of reaction temperature on yield
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Fig. 5 Effect of molar ratio of benzaldehyde with
p—naphthol on yield
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Fig. 6 Effect of reused times on yield
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