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Abstarct- Phosphorus pentoxide used on alumina (P20s/Al;03) as an
inexpensive, eco-friendly and non-toxic acid catalyst for the one-pot
synthesis of 1,8-dioxo-octahydroxanthenes via multi-component
reactions under solvent-free conditions. The present approach offers
several advantages such as short reaction times, high vyields, easy
purification, recovery and reusability of the catalyst.
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Introduction

The synthesis of xanthenes is important in organic synthesis because of their wide range of
biological and pharmaceutical properties, such as agricultural bactericide activity, anti-
inflammatory [1]. They have also been used for photodynamic therapy, used as dyes [2].
Fortunately, there have been extensive praiseworthy achievements in this field, especially those
successful reactions achieved under solvent free conditions, which demonstrate various obvious
and significant advantages [3].

For this purpose, react two molecules of dimedone with various aromatic aldehydes, by using of
different Lewis acid catalysts such as FesOsNPS [4], PFPAT [5], Dowex-50W ion exchange
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resin under solvent-free conditions [6], phosphomolybdic acid supported on silica gel DABCO
[7], HCIO4+SiO2 [8], P20s/SiO2 or Silphos [9], , ZnO and ZnO acetyl chloride [10].

We wish to report a novel and efficient method for the Knoevenagel condensation of dimedone
and various aromatic aldehydes on Phosphorus pentoxide used on alumina in the absence of

organic solvents in good yield (Scheme 1).
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Scheme 1
Result and Discussion

In the initial experiments, the effect of reaction temperature was examined using the reaction of
aromatic aldehydes and dimedone in the presence of 10 mol% of Phosphorus pentoxide used on
alumina under solvent-free conditions. As can be seen from table 1, the optimum temperature

was at 110 °C. The effect of the amount of catalyst was also examined.

Table 1. Effect of different reaction conditions for the condensation of

aromatic aldehydes and dimedone under solvent free

Entry Temperature Amount of catalyst Time Yield
(C) (%omol) (min) (%)
1 60 10 15 68
2 70 10 10 73
3 80 10 5 92
4 110 10 2 95
5 110 5 2 90
6 110 15 2 80
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7 110 20 4 85

As can be seen from table 2, dimedone with various aromatic aldehydes at 110 °C using 10
mol% of Phosphorus pentoxide used on alumina as catalyst, carrying either electorn-donating or
electron-withdrawing substituents, gave the corresponding xanthene under solvent-free

condition in excellent yields after 2 min.

Table 2. Synthesis of substituted xanthene

Entry Ar Product Yield/% m.p/°’C Ref.m.p/°C
1 CeHs 3a 90 200-202 203-
2 3-NO2CgHa4 3b 91 162-164 2050
3 4-NO2CeHs4 3c 95 228-230 166-
4 4-CICeH4 3d 95 228-231 168
5 4-CH3CgHa 3e 89 216-218 228-
6 4- 3f 80 246-248 2308
7 OCH3CgH4 3g 92 228-231 231-
4-BrCeHs 233
219-
2210
248-
2501
231-
23318

Experimental

All chemicals were purchased from Merck and used without further purification. IR spectra were
recorded on a Shimadzu IR-460 spectrometer. H spectra were recorded on a Bruker DRX-300
AVANCE instrument with DMSO as solvent.

General procedure for the synthesis of xanthene
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A mixture of dimedone (2 mmol) and aromatic aldehyde (1 mmol) was added Phosphorus
pentoxide used on alumina (10 mol%) under solvent-free conditions at 110 “C. After completion
of the reaction (the progress of the reaction was monitored by TLC using n-hexan: ethylacetate),
the mixture was cooled and the solid residue was separated and dissolved in dichloromethane.
The product was filtered and then solvent was evaporated. A solid was obtained which was
recrystallized in ethanol to give pure product.
3,3,6,6-Tetramethyl-9-phenyl-1,8-dioxooctahydroxanthene (3a)

IR (KBr) (vmax/cm™1): 2959, 1662, 1624, 1360, 1197, 1166, 1139, 1001; *H NMR (300 MHz,
DMSO-ds): 6 = 0.86 (s, 6 H, 2 CH3), 1.00 (s, 6 H, 2 CHz3), 2.11-2.25 (d, 4 H, 2 CH>), 2.42 (s, 4
H, 2 CHy), 4.53 (s, 1 H, CH), 7.29 -7.42 (m, 5 H, Ph).
3,3,6,6-Tetramethyl-9-(4-chlorophenyl)-1,8-dioxooctahydroxanthene (3d)

IR (KBr) (vmax/cm™1): 2952, 1661, 1618, 1361, 1198, 1166, 1140, 1003; 'H NMR(300 MHz,
DMSO-ds): 6 = 0.86 (s, 6 H, 2 CH3), 1.00 (s, 6 H, 2 CHz3), 2.12-2.22 (d, 4 H, 2 CH>), 2.39 (s, 4
H, 2 CHy), 4.48 (s, 1 H, CH), 7.18-7.54 (dd, 4 H, Ph).

Conclusions

Phosphorus pentoxide used on alumina is a highly efficient solid acid catalyst for the synthesis of
1,8-dioxo-octahydroxanthenes via a one-pot condensation reaction of aromatic aldehydes and
dimedone. Excellent yields, enhanced reaction rates and short reaction times, simplicity of
operation and easy work-up are some advantages of this protocol. Hence, we believe that this

method will find wide application in organic synthesis.
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