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ABSTRACT

Lignin sulphonic acid was found to be a recyclable solid acid catalyst for the synthesis of 1, 8-dioxo-
octahydroxanthenes in excellent yields by irradiation to microwave. The important features of new procedure are
rapid rates of reaction with cleaner conversions, and simple work-up.
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INTRODUCTION

Xanthene derivatives are mostly used in laser t@lolgy because of its spectroscopic properties. dhes also used
as dyes florescent materials for visualization iofhiolecules[1, 2].Xanthenes are having agricultural bactericidal
activity [3], photodynamic therapy (PDT) [4nti-inflammatory effect [5jand antiviral activity [6]. Xanthenes are
well-known heterocycles utilized as antagonistsdaralyzing zoxazolamine [7]. This wide range oplagations
tends to give attention towards inventing differenéthods for their synthesis. There are numerouthade
available for the preparation of xanthenes denesti such as synthesis by cyclisation of polycyalig triflate
esters [8]Intramolecular trapping of benzynes by phenols f&action of aryloxy magnesium halides with trigthy
orthoformate [10].

Now a day’s heterogeneous solid acid catalystplaygng an important role for the synthesis of migacompounds
due to its handle, no toxicity and recyclyability1]. Chemical industries are forced to consider enviremtal
aspects; therefore it becomes necessary to reptadd acid with solid acid [12-13]Use of naturally occurring
polymers such as silica, starch, cellulose, isetive candidates to explore for supported catalgsica sulphuric
acid [14], silica supported NaHS(QL5] cellulose sulphonic acid [16&tarch sulphuric acids [17] are used as solid
catalyst for various organic transformations. Tiempted us to investigate the lignin sulphoniadgtiSA) as an
alternative catalyst for the synthesis of 1, 8-di@ctahydroxanthenes. In continuation of our wdr8-p1], we are
reporting the clean synthesis of 1, 8-dioxo-octabydnthenes (1) from the reaction of aromaticedigdes (1) with

5, 5-dimethyl-1, 3-cyclohexanedione (dimedone) ifl)water using lignin sulphonic acid as heterogeisesolid
acid catalyst by microwave irradiation (MWI) at 480(Scheme 1).
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Scheme 1: Synthesis of 1, 8-Dioxo-octahydr oxanthenes
EXPERIMENTAL SECTION

Chemicalsand Materials
All chemicals and were purchased from Merck, Munaval used with or without purification.

I nstrumentation

IR spectra were obtained using a Shimdzu FT-IRtspegleotometer. Mass spectra were determined orirag8lzu
GCMS-QP 1000 EX instrumentH NMR spectrawere recorded on a Bruker Advance Dpx-250. Melgaints
were observed in open capillary.

General Procedure

A mixture of aromatic aldehydé€l mmol), dimedone (2 mmol), and LSA (5 wt %)casalyst were taken in a 50
mL beaker containing TBAB (2 wt %) dissolved iater (5 mL). The contents of the beaker were iat@di under
microwave (450 W) for appropriate time as showit @ble 1. The progress of the reaction was monitored by .TLC
After completion of the reaction, the reaction gt was cooled to room temperature, water was addddsolid
product obtained. It was filtered off and was padf by recrystallzation from ethanoBll Products were
characterized by comparison with authentic samplegsical data and spectral analysis.

RESULTSAND DISCUSSION

The condensation of dimedone and aromatic aldehyites. SA as a catalyst and TBAB as phase transdigalyst
afforded the corresponding 1, 8-dioxooctahydroxanénhderivatives under the microwave conditions.

LSA was prepared by using procedure reported iar&itire [16].To optimize the required amounts and catalysts
ratio, LSA/TBAB, condensation gf-nitrobenzaldehyde (1 mmol) as a model substratie éfimedone (2 mmol) to
the corresponding derivative, 3,3,6,6-tetramethyit®ophenyl-2,4,5,7-tetrahydro(2H)-9-hydro(1H)xhaehe-1,8-
dione was carried out under conventional heatimggudifferent amounts and combinations of LSA, afAB. We
found that 5 wt % of LSA, and 2 wt % of TBAB in SLnof water gave product in higher yields but regsitonger
duration for completion of reaction. Therefore tdhance the rate of reaction, we have performeddhetion using
microwave irradiation technique. There to find the desired power of microwave irradiation, we éngerformed
the above reaction under microwave at different grgwof microwave irradiation. We found that 4508Vgood
enough power to carry out transformation. All otlerivatizations were carried out under the optedizonditions
and results are summarizedTiable 1.

Aromatic aldehydes having both electron donatingviéindrawing groups reacted readily with dimedoogitve the
corresponding products in good yiel(lsable 1). As can be seen from the table, it was possibleatoymut the
reaction within shorter times in good yields. Thmdtionalities present in aryl aldehydes such derghnitro,
methoxy, methyl and hydroxyl groups tolerated #mction conditions in short time.

Spectral data of selected compounds.

Entry 1: 3, 4, 6, 7-tetrahydro-3, 3, 6, 6-tetramethyl-9-(4-nitr ophenyl)-2H-xanthene-1, 8- (5H, 9H)-Dione

White solid; Yield 95% ; mp: 22€; IR(KBr, Anacmi): 3019, 2961, 1666, 1595, 1530, 1351, 1197, 1803MR:
(CDCl;, ppm):d 1.11(s, 6H), 1.23 (s, 6H), 2.29-2.50 (m, 88)53 (s, 1H), 7.22-7.25(d, J = 8.6 Hz, 2H), 8.12-
8.14 (d, J = 8.8 Hz, 2H); MS (m/z, %): 412.77 ]MElemental analysis calcd. for M.FgE,505 N (395.17) C=
69.86%, H= 6.37%, O= 20.23%, N= 3.54% and Found6&85%, H= 6.35%, O= 20.22%, N= 3.53%.
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Entry 5: 3, 4, 6, 7-tetrahydr 0-3,3,6,6-tetramethyl-9-(4-Chlor ophenyl)-2H-xanthene-1, 8-(5H,9H) -dione)

White solid; yield 95%; mp: 288; IR (KBr, Amay cMY): 2961, 2929, 2880, 1666, 1591, 1489, 1351, 110@3;'H
NMR: (CDCI3, 250 MHz$ ppm): 1.12(s, 6H), 1.24 (s, 6H), 2.37-2.50 (iH),85.53 (s, 1H), 7.23(d, J = 8.6 Hz,
2H), 8.12 (d, J = 8.8 Hz, 2H); MS (m/z, %): 403'jNElemental analysis calcd. for M.Fx{E.,5s 05 Cl (384.90): C=
71.77%, H= 6.55%, O= 12.47%, Cl= 9.21% and Fourd7C.75%, H= 6.53%, O= 12.43%, Cl= 9.20%.

Table 1: Synthesisof 1, 8-Dioxo-octahydr oxanthene

Sr. No. Aldehyde Product® Time Yield M.P. M.P.
(min) (%)’ (°C) (°C)
(Obs.) [Lit]

NO,

3 95 224 (226-228%°

NO,
Q 3 89 168 (186-188%°

O OH 3 88 220 (220-222)

CHO
NO,
CHO
i NO,
3 CHO O 1 90 200 (203-204)
i _OH
CHO
/©/OH
Br
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Cl
CHO
5 95 285 (287-288%°
5
o (@]
Cl ‘ - .
OMe
CHO
3 96 240 (241-243%°
6
O O
OMe
(@)
CHO
3 90 210 (222-224%°

a¥a

Br
OH
CHO
8 3 90 243 (246-248%°
(@) O
OH
(@)
9 CHO 3 89 175 177-179%°
=

Reaction conditions:
Aldehyde 1 (eq.), Dimedone (2 eq.), LSA (5 wt %), TBAB (2 wt %), Solvent free, MW 450 W.
3products were confirmed by physical and spectral analysis,°Isolated yield.
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CONCLUSION

In conclusion, a series of 1, 8-dioxooctahydroxant#s were synthesized using LSA as an efficiemtysitby the
condensation of aldehydes and dimedone in goodis/iédll the reactions were conducted in water ggesen
solvent under microwave irradiation.
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