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Green chemistry helps in reducing generation of hazardous substances during the manufacture
and application of chemical products from this point of view several organic compounds such
as xanthene derivatives, naphtalene derivatives, isoindole derivatives, isoquinoline derivatives
and bis-adducts are prepared by using eco-friendly solvents such as water, eco-friendly conditions
such as sunlight and eco-friendly catalysts such as chitosan.
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INTRODUCTION

Green chemistry (Anastas and Warner, 1998;
Anastas and Williamson, 1998; Anastas and
Kirchhoff, 2002; Anastas et al., 2000; Anastas and
Farris, 1994; Clark and Macquarrie, 2002; Matlack
, 2001; Lancaster, 2002; Clark, 1995) plays an
important role in avoiding hazard in the design of
new chemicals (Schug et al., 2012). Also green
chemistry contributes in elimination or
replacement of the hazardous solvents with
eco-friendly and safe solvents (Bharadwaj and
Pashawar, 2012). Green chemistry represents
challenges of the future in synthesis and the
production of desired products (Ravichandran,
2010). According to these considerations belong
to the green chemistry this work concentrate on

the using of green solvents (Pal et al., 2013), green
conditions (Li-Bin et al., 2006) and green catalysts
(Abdou et al., 2008; Lee et al., 2009; Centi, 2003)
in the synthesis of the various of organic
compounds. During this work the synthesis of
xanthenes (Takeshiba and Jiyoujima, 1981) is
involved because these types of compounds are
important in many fields such as agriculture. Also,
they possess antibactericide activities (Poupilin,
1978), anti-inflammatory effects (Lambert et al.,
1997), and have antiviral activities (Koeller et al.,
2003). Recently, xanthenes used as clinical agents
in treatment of cancer (Selvanayagam et al.,
1996). Also xanthenes play an important role as a
key-units in several natural products (Rohr and
Mahrwald, 2009).
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RESULTS AND DISCUSSION

1,8-Dioxooctahydroxanthene derivatives 3a-d and
5 can be obtained in an eco-friendly way, and in
satisfactory yields by stirring a three component
mixture of 1,3-cyclohexanedione (Ammari et al.,
2011; Lee and Kim, 2012; Rose, 1990; Sabakhi,
2013; Xia and Zhang, 2012); Mosaddegh and
Hassankhani , 2012; Wang et al., 2004; Martins
et al., 2012) 1, CS, and p-chloroaniline 2a; 2-
aminopyridine 2b; sulphathiazole 2c;
sulphdimidine 2d; w-cyanoacetophenone 4 in
water at room temperature to furnish 9-(4-
chlorophenylimino)-3,4, 5,6,7,9-hexahydro-2H-
xanthene-1,8-dione 3a; 9-(pyridin-2-ylimino)-
3,4,5,6,7,9-hexahydro-2H-xanthene-1,8-dione 3b;
N-(1,8-dioxo-1,2,3,4,5,6,7,8-octahydroxanthen-9-
ylidene)-4-(thi-azol-2-ylamino) benzenee-
sulfonamide 3c; 4-(4,6-dimethylpyrimidin-2-
ylamino)-N-(1,8-dio-xo-1, 2,3,4,5,6, 7,8-octa-
hydroxanthen-9-ylidene) benzenesulfonamide 3d
and 2-(1,8-dioxo-1, 2,3,4,5,6, 7,8-octahydro-
xanthen-9-ylidene)-3-oxo-3-phenylpropionitrile 5,
respectively. The formation of these products is
believed to be via the loss of two molecules of
hydrogen sulfide and dehydration Scheme 1. Also
xanthene derivatives can be obtained via mixing

1,3-cyclohexanedione 1 with triethylorthoformate
(Inavoshi et al., 1991) 6 in water as a solvent to
gather 9-(2,6-dioxocyclohexyl)-3,4,5,6,7,9-
hexahydro-2H-xanthene-1,8-dione 7. Here there
are different green conditions were used to
synthesize xanthene 7; where chitosan (Abdou
et al., 2008; Lee et al., 2009) was added as a
catalyst to the previous mixture, in this case the
adduct 7 formed immediately. The same product
7 was obtained when the reaction mixture was
heated under reflux for 20 min without addition of
any catalyst. An actual trend to use a clean and
cheap energy; that the use of the sun as a
source of heat. It is found that xanthene 7 can
also be obtained when the mixture of 1,3-
cyclohexanedionel and triethylorthoformate 6 in
water was left for about 8-10 h in the direct
sunlight. These products are obtained in 65-91%
yields and their structures were confirmed on the
bases of their analysis and spectral data.

The suggested mechanism for the formation
of these adducts 3a-d may follow the one
illustrated below.

While the formation of xanthene 7 may pass
through the following mechanism.

Scheme 1
2a, 3a; R= —< >—CI
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Because water (Li et al., 2006) is safe, eco-
friendly, cheap compared with other solvents and
non-toxic, actual trends to use water as solvent
are achieved in this work. The synthesis of 3-
(2,6-dioxocyclohexyl)-4-ox0-4,5,6,7-tetrahydro-
3aH-isoindole-1-carboxylic acid 8; 1-(2,6-dioxo-
cyclohexyl)-4-hydroxy-8-o0x0-3,5,6,7,8,8a-
hexahydroisoquinoline-3-carboxylic acid 9 and 8-
hydroxy-1-(2-hydroxy-6-oxocyclohex-1-enyl)-3-
ox0-3,5,6,7-tetrahydronaphthalene-2-carbo-nitrile
12 were performed via a one-pot reaction mixture;
thus a mixture of 1,3-cyclohexanedione 1, CS,
and glycine 2e; dl-serine 2f; cyanoacetone 11 in
water was stirring at room temperature for 2 h.
While on treatment of 1,3-cyclohexanedione 1
with CS, and 3-amino-1,2,4-trizole 2g the bis-

adduct (Li et al., 2006) 10 was obtained. Also the
bis-compounds (14a-d) can be obtained in
excellent yields (93-98% yields) via the reaction
of 1,3-cyclohexanedione with the aromatic
aldehydes 13a-d in water by using different green
conditions Scheme 2.

The suitable mechanism suggested for the
formation of the adduct 8 may be as the following:

A one-pot component reaction; maleic
anhydride 15, CSs, and p-chloroaniline 2a; 2-
amino-pyridine 2b; sulphathiazole 2c;
sulphdimidine 2d; glycine 2e; dl-serine 2f; 3-
amino-1,2,4-triazole 2g and by using ethanol as
a solvent the bis-adducts 16a-g were obtained
(Scheme 3).
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Scheme 2
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When p-benzoquinone 17 reacts with CS,and ~ benzoquinone 17 with a one mole of these
aromatic amines such as p-chloroaniline 2a or ~ amines and different products (18-20) were
obtained. Also the same notes repeated during
the reaction of p-benzoquinone 17 with glycine
2e and/or sulfa drugs 2c,d in the presence of CS,

and water as a solvent, where the adducts 21
reaction pass through reaction of two moles of p- and 22a,b were obtained.

heterocyclic amines such as 2-aminopyridine 2b
or 3-aminol,2,4-triazol 2g in ethanol and by
stirring at room temperature it was found that the

Scheme 4
R
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(465.50) calcd: C,56.76; H, 3.25; N, 9.03; S, 13.78.
Found: C, 63.63; H, 3.37; N, 9.01; S, 13.81; IR
(KBr) v (cm?), 3470 (OH), 3210 (NH); *H-NMR
(DMSO): 6 = 1.1 (s, 3H, OH), 5.4 (s, 1H, NH),
6.7-7.5 (m, 8H, Ar-H, thiazolyl- H), 8.1 (m, 3H, Ar-
H); MS m/z (%) 468 (M*, 25), 257 (92), 97(100),
83 (93).
6-(2,5-Dihydroxyphenyl)-8-hydroxy
phenanthridine-2-sulfonic acid (4,6-
dimethylpyrimidin-2-yl) amide (22b)

Dark brown powder from ethanol/water, yield 72%
m.p. up 300°C; Anal. Calcd. For C,.H, N,O.S
(488.52) calcd: C, 61.47; H, 4.13; N, 11.47; S,
6.56. Found: C, 61.47; H, 4.15; N, 11.47; S, 6.46;
IR (KBr) v (cm?), 3500 (OH), 3150 NH; *H-NMR
(DMSO): 6=1.1 (s, 3H, OH), 3.1 (s, 3H, 2CH),
5.4 (s, 1H, NH), 6.7-7.5 (m, 7H, Ar-H, pyrimidinyl-
H), 7.9 (m, 3H, Ar-H); MS m/z (%) 489 (M*, 100),
250 (91), 129(62), 93 (82).
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