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ABSTRACT
A simple and highly efficient method for the synthesis of 14-aryl-14H-
dibenzo[a,j] xanthenes derivatives by condensation of substituted benzal-
dehyde and â-naphthol in presence of catalytic amount of glyoxylic acid
(CHOCOOH). The remarkable advantages offered by this method are
simple methodology, shorter reactions time and high yields.
 2015 Trade Science Inc. - INDIA

INTRODUCTION

In recent years, much attention has been directed
towards the synthesis of xanthene, especially
benzoxanthene compounds due to the fact that
benzoxanthene compounds posses a variety of bio-
logical and therapeutic properties like antiviral[1],
antibacterial[2], and anti-inflammatory activities,[3] as
well as in photodynamic therapy (PDT)[4] and as an-
tagonists of the paralyzing action of zoxazolamine[5].
Xanthenes are also available from natural sources.
Popularly known, Santalin pigments have been iso-
lated from a number of plant species[6]. Furthermore,
benzoxanthene are used as dyes[7] and in laser tech-
nologies[8]. Many procedures are disclosed to syn-
thesize xanthenes and benzoxanthenes like
cyclodehydrations[9], trapping of benzynes by
phenols[10], alkylations of hetero atoms[11]. In addi-
tion, 14H-dibenzo [a,j]xanthenes and related prod-
ucts are prepared by reaction of â-naphthol with
formamide[12] and carbon monoxide[13]. In view of
the importance of benzoxanthenes derivatives, many
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classical methods for the synthesis of
benzoxanthenes derivatives were reported[14-17] by
conventional heating and refluxing approaches in the
presence of organic solvent. These methods, how-
ever, involve long reaction time, harsh reaction con-
ditions, and the use of a large quantity of organic
solvent and unsatisfactory yields. Therefore, im-
provements in such syntheses have been sought con-
tinuously.

The use of microwave for the synthesis of or-
ganic compounds under solvent-free conditions
proved to be efficient, safe and environmentally be-
nign technique, with shorter reaction time, high
yields, and easier manipulation. Additionally, it can
also avoid the use of hazardous and expensive sol-
vents and can be environmentally benign to make
manipulations much easier[18].

Glyoxylic acid is a strong acid with extreme
wide applications such as deportation of oximes[19],
Diels�s Alder reaction[20] and very recently, it is used
for the synthesis of 1,2 disubstituted benzimida-
zoles[21]. However, there are no example of the use
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of Glyoxylic acid as a catalyst for the synthesis of
2,4,5-triarylimidazoles.

EXPERIMENTAL SECTION

All products are known compounds and these
physical data, IR and NMR spectra were essentially
identical with those of authentic samples. All the
reagents and substituated benzaldehydes were ob-
tained from commercial suppliers and were not pu-
rified. Melting points were determined in open cap-
illaries apparatus and were uncorrected. The
progress of reactions was monitored by TLC. IR
spectra were recorded on Perkin-Elmer FT spec-
trophotometer in KBr disc. NMR spectra were re-
corded on Varian, 500 MHz spectrophotometer in
CDCl3 as a solvent and TMS as an internal stan-
dard.

General procedure for the ynthesis of 14-aryl-
14H-dibenzo [a, j] xanthenes

A mixture of substituted benzaldehyde (1 mmol),

â-naphthol (2 mmol) and Glyoxylic acid (5 mol%)
in a Borosil beaker (50 mL) was added. The reac-
tion mixture was mixed properly with the help of a
glass rod and irradiated in a microwave oven at 720
W for an appropriate time given in TABLE 1. The
progresses of reactions were monitored on TLC.
Then crude reaction mixture was cooled to room
temperature and treated with ice- cool water. The
product was filtered, dried and recrystallized from
ethyl alcohol to get pure product.

RESULT AND DISCUSSION

In continuation of our ongoing research for the
development of simple and efficient method for the
synthesis of benzoxanthenes[22] and various hetero-
cyclic compounds[23], herein we wish to report an
efficient, convenient, improved yield and novel
method for condensation of substituted benzaldehyde
with â-naphthol in presence of glyoxylic acid (5
mol%) as a catalyst (Scheme 1).

Initially, we have carried out a model reaction

TABLE 1 : Glyoxylic acid catalyzed efficient synthesis of 14-aryl-14H-dibenzo [a,j]xanthenesa

aAll products were characterized by their physical constant, comparison with authentic samples, and IR, and NMR spectroscopy14-

1 7

Scheme 1

1(a-l) 2 3 (a-l)

Entry R 
MW M.P.(0C) 

Time (sec) Yield (%) Found 
3a H 60 92 182 

3b 3-F 30 90 260 

3c 4-Cl 50 93 287 

3d 2-Cl 60 90 215 

3e 4-NO2 90 92 312 

3f 3-NO2 80 90 212 

3g 2-NO2 80 91 292 

3h 4-OMe 70 90 203 

3i 4-OH 30 90 141 

3j 4-Me 50 89 226 

3k 2-OMe, 4-OH 50 90 169 
3l 2-OMe,5-OMe 20 90 168 
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of benzaldehyde and â-naphthol using glyoxylic acid
(5 mol%), under microwave irradiation operating
at 720W power, the reaction proceeded smoothly
and was completed within 60 sec of reaction time
and 92% conversion. Further increase in the cata-
lyst amount did not show any marked reduce the time
and increase in the yield of the reaction. It was ob-
served that 5mol% of glyoxylic acid is quite effi-
cient for the condensation of â-naphthol and substi-
tuted benzaldehyde to produce the corresponding
xanthenes using microwave irradiation. The reac-
tion was performed with benzaldehyde containing
withdrawing as well as electron donating groups,
but benzaldehydes with electron donating groups are
generally more reactive than their corresponding
benzaldehydes with electron withdrawing groups and
give the desired product at short reaction time with
excellent yield (TABLE 1). This observation shows
clearly that the preparation of benzoxanthenes is more
strongly affected by the electronic factors.

CONCLUSIONS

In conclusion, we have achieved an facile, effi-
cient, and environment-friendly method for one-pot
synthesis of 14-aryl-14H-dibenzo [a,j] xanthenes
derivatives using substituted benzaldehyde with â-

naphthol in presence of catalytic amount of glyoxy-
lic acid. Products are obtained in shorter reaction
times and got the condensed product in good to high
yield.

Spectral data for selected compounds:

(11). 1H NMR (CDCl3, 500 MHz)

=8.40 (2H, d, J = 8.2 Hz), 7.83 (2H, d, J = 7.8
Hz), 7.79 (2H, d, J = 8.7 Hz), 7.58 (2H, t, J = 7.2
Hz), 7.48 (2H, d, J = 8.7 Hz), 7.42 (2H, t, J = 7.2
Hz), 7.15 (1H, d, J = 8.0 Hz), 6.85 (1H, s), 6.73
(1H, d, J = 8.0 Hz), 6.44 (1H, s), 5.34 (1H, s), 3.65
(3H, s) ppm; 13C NMR (CDCl3): = 148.7, 146.7,
144.1, 137.1, 131.4, 131.1, 128.8, 128.7, 126.7,
124.2, 122.7, 121.0, 117.9, 117.5, 113.7,110.7, 55.6,
37.5 ppm; IR (KBr, cm-1): 3477, 2963, 1591, 1509,
1458, 1430, 1401, 1240, 1032, 959, 805, 781, 749.

(12). 1H NMR (CDCl3, 500 MHz)

= 8.62 (2H, d, J = 8.4 Hz), 7.82 (2H, d, J = 8.0
Hz), 7.78 (2H, d, J = 8.9 Hz), 7.59 (2H, t, J = 7.3
Hz), 7.50 (2H, d, J = 8.8 Hz), 7.45(2H, t, J = 7.4
Hz), 6.9 (1H, s), 6.84 (1H, s), 6.78 (1H, d, J = 9.0
Hz), 6.48 (1H, d, J = 6.0 Hz), 4.24 (3H, s), 3.47
(3H, s) ppm; 13C NMR (CDCl3): = 154.1, 148.8,
148.2, 135.6, 132.0, 129.9, 129.7, 128.6, 128.5,
126.7, 124.2, 123.4, 118.3, 117.0, 111.9,,111.3, 56.1,
55.2, 30.5 ppm; IR (KBr, cm-1): 2925, 2831, 1622,
1594, 1496, 1461, 1430, 1407, 1256, 1207, 1173,
1043, 965, 849, 813, 800, 746, 702.
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