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Xanthenes have attracted considerable attention in recent years,'* being useful as dyes,’
fluorescent material for visualization of biomolecules® and in laser technologies.” These materials
have also shown anti-bacterial, anti-viral and anti-inflammatory activities *!® Various procedures
are available to synthesis xanthenes by cyclization of polycyclic aryltriflate esters,!! intramolec-
ular trapping of benzynes by phenols,'? reaction of aryloxymagnesium halides with triethylortho-
formate!® and cyclization between 2-hydroxy aromatic aldehydes and 2-tetralone.* Recently, the
synthesis of xanthene derivatives has been reported by the condensation of 2-naphthol with alde-
hydes in the presence of various catalysts.!>!® However, there are disadvantages to these
mentioned methods such as low yield, difficulty in the preparation of the starting materials,
prolonged reaction time and use of toxic organic solvents. Thus, a search for new reagents and
the development of new methods are still of practical importance. The greatly enhanced reac-
tivity of zirconium(IV) oxide chloride (ZrOCl,*8H,0) led to its emergence as a promising Lewis
acid catalyst® for reactions such as Michael addition of amines and of indoles to o,B-unsatu-
rated ketones,?' the condensation of indoles with carbonyl compounds,? the synthesis of arylox-
azolines® and the acylation of alcohols, phenols, amines and thiols.?* ZrOCL,*8H,0 is a mois-
ture-stable compound with a shelf-life of several years under laboratory conditions, easy to
handle, readily available, and of low toxicity.

In continuation of our interest on the application of heterogeneous catalysts>>?¢ for devel-
opment of useful synthetic methodology %’ the reaction of p-chlorobenzaldehyde with 2-naphthol
in the presence of a catalytic amount of ZrOCL,»8H,0 as a model reaction was investigated. As
shown in Table 1, in the course of this study it was found that the reaction under thermal condi-
tions at 125°C was best in terms of yield of the corresponding benzoxanthene (96%).

CUC
OH ®/ cHo ZrOCl;*BH;0 O O
+
x/ # 125°C, 7-17 min /
\\‘
X

a)X=4-NOy; b)X=3-NOy; ¢)X=H; d)X=3Cl; e)X=4-CHy; f)X=24Cly; g)X=4-Br;
h) X =2-Cl; i)X=3-Br; j)X=4-Cl; k)X=3-CHy; I)X=3-HO
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Table 1. Optimization of Conditions for the Condensation of p-Chlorobenzaldehyde with 2-

Naphthol.
Entry Conditions Time Yield
(%)
1 Solvent: 1,2-dichloroethane, r.t. 24h 14
2 Solvent: 1,2-dichloroethane, reflux lh 25
3 Solvent free, rt. 24 h 16
4 Solvent free, heat (125°C) 12 min 96

Comparison of the reaction time and the yield of 14-(4-chloro)-14H-

dibenzo[a j]xanthenes with those reported in the literature makes it clear, our method is simpler,

more efficient, requires less time and catalyst. The reactions of various aromatic aldehydes under

thermal conditions are summarized in Table 2. Steric hindrance seems to have no significant

effects on the yields. In addition, it was found that ZrOCl,*8H,0 can be reused several times

without loss of activity, simply by filtering the catalyst, washing with dichloromethane and

drying at 60°C.

In conclusion, we successfully developed a facile and efficient method for preparing a

variety of 14H-dibenzoxanthene derivatives by condensation of various aromatic aldehydes with

2-naphthol in the presence of a catalytic amount of ZrOCl,*8H,0 under thermal conditions.

Table 2. Preparation of Dibenzoxanthenes from Aromatic Aldehydes using ZrOCL,*8H,0 as

Catalyst under thermal Conditions.

Cmpd Yield® mp. lit. mp. Time Ref
(%) (°C) (O (min)

1a 93 310-311 310-312 16 2-4,15,17-19
1b 95 210-211 211 14 2-4,15,19
1c 90 182-183 181-183 15 1-4,15,17-19
1d 94 289-290 250-291 12 4,19
le 92 229-230 229 16 1-4,15,17-19
1f 92 253-255 253-255 12 4,19
1g 95 296-297 297 10 3,15,17-19
1h 95 213-215 215-216 14 1,3,15,18,19
1i 94 192-193 198 13 3,15
1j 96 289-290 290 12 1-4,15,18,19
1k 93 196-197 197-198 17 18
1 96 262-263 261-263 7 19

* Yield of isolated product
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EXPERIMENTAL SECTION
Melting points were determined on a Gallenkamp melting point apparatus and are uncorrected.
NMR spectra were recorded at 500 (‘H) and 125.77 (**C) MHz on a Bruker DRX-500 Avance

spectrometer at 500 and 125.77 MHz, respectively. All compounds were known in the literature,
the NMR and IR spectra of the products were in agreement with earlier data.

Representative Procedure.- A mixture of 4-chlorobenzaldehyde (0.28 g, 2 mmol), 2-naphthol
(0.57 g, 4 mmol) and ZrOCl,.8H,0 (12 mg, 2 mol%) was stirred at 125°C for 12 min. Comple-
tion of the reaction mixture was indicated by TLC (hexane-dichloromethane, 3:1). The reaction
was cooled to 25°C and dichloromethane (10 mL) was added and then the mixture stirred for 5
min, The catalyst was separated by filtration. The solvent was removed by distillation and the
salid obtained was recrystallized from ethanol and characterized by IR, 'H NMR and *C NMR.
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