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ABSTRACT

An efficient novel procedure for the synthesis of aryl-14H-dibenzo
[a,j]xanthenes through one-pot condensation of 3-naphthol with aryl al-
dehydes in the presence of Zirconyl chloride as catalyst under solvent
free conditionsisdescribed. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

The preparation of xanthenes, especially
benzoxanthenes, hasemergedin organic synthesisdue
totheir widerangeof biologica and therapeutic prop-
ertieslikeantivira™, antibacterid [, and anti-inflamma-
tory activities¥, aswdl asin photodynamic theraphy!
and as antagonists of the paralyzing action of
zoxazolaming®. Xanthenesared so availablefrom natu-
ral sources. Popularly known, Santalin pigmentshave
beenisolated from anumber of plant species®. Fur-
thermore, dueto their useful spectroscopic properties
they are used asdyed”, inlaser technologies®, andin
fluorescent materid sfor visudization of biomolecules?.
Many proceduresarediscl osed to synthesize xanthenes
and benzoxantheneslikecyclodehydrations?, trapping
of benzynes by phenoldY, alkylations of hetero at-
oms*2, cyclocondensations between 2-hydroxy aro-
matic a dehydesand 2-tetra ond™. Benza dehydesand
acetophenones bearing tethered carbonyl chainsunder-
went theintramol ecular phenyl-carbonyl coupling re-
actionsin presenceof samariumdiiodideand hexamethyl
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phosphoramideto afford xanthenes®4. Inaddition, 14H-
dibenzo[a,j]xanthenes and related products are pre-
pared by reaction of B-naphthol with formamide*¥, 1-
hydroxy methyl-naphthal en-2-0l% and carbon monox-
ide™”. hydrochloric acid or phosphoric acid®?, H,SO,
inacetic acid assolvent’®, and p-TSA 24 silicasulfuric
acid®!, cation-exchangeresing?! and dipyridinecobat
chloridd? ascatalysts. However, many of thesemeth-
ods suffer from somelimitations, such aslow yields,
prolonged reaction time, tedious workup procedures
and co-occurrence of Sidereactions. Someof the cata-
lystsaredestroyed in thework-up procedureand can-
not berecovered or reused. Therefore, the search con-
tinues for a better catalyst for the synthesis of
benzoxanthenesin termsof operationd smplicity, reus-
ability of catayst, low cost and greater selectivity.
Keeping inview of these observationsand in con-
tinuation of our work?®2, we report, herein, our re-
sultson synthesis of aryl-14H-dibenzo[a,j] xanthenes
using acatalytic amount of ZrOCl,.8H,0. To the best
of our knowledge, thisisthefirst demonstration of the
ZrOCl,.8H,0O catalyzed synthesis of aryl-14H-
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dibenzo[aj]xanthenes. Duetother easy availability and
low toxicity, Zr(1V) saltshaverecently attracted much
attention. Zirconyl(IV) chloride is moisture stable,
reedily avallableandinexpensiveoxy-sdt of zirconium,
and until now has not been explored in synthetic or-
ganic chemistry asamild and versatile Lewisacid cata-
lyst. Compared to conventional Lewisacids, particu-
larly zirconyl (1) chloride has advantages of low cata
lyst loading, moisture stability and catalyst recycling.
However, there are no examples of theuse of zirconyl
(IV) chloride asacatalyst for the preparation of 14H-
dibenzo[aj]xanthenes.

EXPERIMENTAL

Apparatusand analysis

All chemica swere obtained from Merck or Fluka
chemica companies. Theknown compoundswereiden-
tified by the comparison of their melting pointsand *H
NM R with the authentic samples. Theprogressof the
reactionswasfollowed by TLC usingsilicagel SILG/
UV 254 plates. The *H NMR were run on a Varian
Gemini 200 MHz spectrometer. Mass spectrawere
recorded on a Shimadzu GC M S-QP 1000 EX appa
ratus. Meting pointswererecorded on aBuchi-Tottoli

capillary apparatusin open capillary tubesand areun-
corrected.

General procedure
Synthesisof aryl-14H-dibenzo[a,j]xanthenes

A mixtureof thea dehyde (1 mmol), B-napthol (2
mmol) and Zirconyl chloride (0.1 mmol) washeated on
anoil bath at 80°C with ftirring for theappropriatetime
(TABLE 1). Completion of thereaction wasmonitored
by TLC (thinlayer chromatography). Themateria was
cooled to 25°C, and after addition of cold water the
mixturewas stirred for 5min. The solid so obtained
wasfiltered off and recrystallized from ethyl acohal.

RESULT AND DISCUSSION

Herein, wewish to disclose anovel protocol for
theefficient synthesisof avariety of biologicallyimpor-
tant 14H-dibenzo[ aj] xanthenesus ngacatad yticamount
of zirconyl(IV) chloride under extremely mild condi-
tions (SCHEME 1). Firstly, 4-nitrobenza dehyde (5)
was chosen asamode for thereaction with 3-napthol.

@Wu'c CHEMISTRY —

TABLE 1: Zirconyl chloridecatalyzed synthesisof 14-aryl-
14H-dibenzo[a,j ] xanthenesin Ssolvent-free condition

a Time . M elting point
Entry R hr) 72 Y19 ocyiound it 27
3a) CoHa 1 95 180182 183
(30) 2-ClCH, 12 92 282283 285
(30 4CICH, 12 94 285286 287
(3d) 2NO,CH, 15 90 200202 293
(39 3NO,CH, 15 92 210212 213
(3 4NO,CH, 2 90 312-314 312
(3) 4CHsCH, 15 92 224226 228
(3h) 4-OCH;CH, 12 90 200202 205
(3) 2O0CH,CeHs, 12 92 260262 258
(3) 3BrCH, 12 92  190-192 190
(3) 4BrChH, 12 90 294296 296
@) 3FCH, 12 95 258260 259
@m) AFCH, 12 92 234236 238
(31) 4OHGCH, 2 88 140142 140

aAll the products were characterized by IR, *H NMR, Mass spec-
tra and by comparison of their physical characteristics with
those of authentic compounds; °lIsolated % vyield

OH ZrOCl, O
2 +RCHO ——>
Solvent free
1) @)

SCHEME 1: Facilesynthesisof 14-aryl-14H-dibenzo[a,j]
xanthenes catalyzed by Zir conyl chlorideunder solvent
freeconditions

Compound (5) wastreated with 2.0 equivalents of 3-
napthol inthe presence of 5mol % ZrOCl, (based on
theamount of B-napthol) heated at 80°C temperature
in solvent-free conditions. The reaction completed
within 1 hto give 14-(2-nitrophenyl)-14H-dibenzo[a ]
xanthenein 92%yield. By getting thisresult, we have
extended thisprotocol to avariety of 14H-dibenzo[ayj]
xanthene derivativeswere prepared from avariety of
adehydes under solvent free conditions. All reactions
were continued smoothly and completed within 1-2 h
of reaction time and 88-95% yields were observed.
Theresultsaresummarized in TABLE 1. Thenatures
of the substituentsdo not affect Significantly theyield of
theresctions.

In conclusion an efficient and easy procedurefor
the synthesis of 14H-dibenzo[ aj]xantheneshas been
achieved. Thismethod offersseverd significant advan-
tages, such as high conversions, easy handling and
shorter reaction times. Thissolvent-free methodol ogy
isanimportant addition to existing methodol ogies.
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