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ABSTRACT

A simple and efficient one pot synthesis of the 9-aryl substituted octahydroxanthene-1,8-diones. The reaction of
aromatic aldehyde and Cyclic 1,3 diketone in ethanol using magnesium vanadium oxide nanocatalyst an efficient
heterogeneous solid catalyst which can be easily synthesized and can be recovered from the reaction .This method

has many advantages such as catalyst recoverable, recyclable, eco-friendly and simple work up procedure with high

yield.
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I. INTRODUCTION

The substance that enhances the reaction rate is called a
catalyst. The science and technology of catalysis is of
great significance as it affects our daily life. Four major
sectors of the world economy is petroleum-energy
production, chemicals-polymer production, food
industry and pollution control, catalytic
processes. Now a day’s surface active metal oxides are

involve

generally used to prepare heterogeneous catalysts
material in the field of electronics and nanotechnology.
Metal oxides have several applications because of its
important and interesting properties such as large
expansion coefficient, low magnetic transition
temperature, high specific heating and low saturation
magnetic moment. These properties are extensively

used in catalysis, magnetic properties, sensor etc. [1-2].

In general catalytic property of metal nanoparticle are a
function of their size, crystal lattice parameter. The
development of new catalyst in nano-range has emerged
as a fertile field for innovation and research. Owning to
unique and novel properties like reusability, ability to
generate clean product, high surface area and non-
corrosiveness, recently Mg;V,0g heterogeneous solid
nanocatalyst is applied as powerful catalyst for several
organic transformation these facts encouraged us to use
Mg;V,0s nanocatalyst for the efficient and green
synthesis of octahydroxanthene-1,8-diones Mg;V,04
(orthovanadate) have been successfully prepared by the
citrate method reported in earlier literature [3]. XRD

spectra of the Mg vanadate phases after calcination at
550°C they are in agreement with the standard spectra
[4,5,6].In present work, we demonstrated nanoparticle of
magnesium vanadium oxide, a heterogeneous mixed
oxides have several applications. Xanthene are of
importance as they have various industrial,
pharmaceutical and biological applications. Xanthene
1,8-dioxo-octahydroxanthens are of
importance as they have industrial,
pharmaceutical and biological applications[7-12]. For
example, these compounds have been applied as dyes in

derivative
various

laser technology [7], and as pH sensitive fluorescent
materials for visualization of biomolecules [8].Moreover,
xanthenes derivatives have been used as antibacterial [9],
antiviral [10], antitumor [11] and anti —inflammatory
agents[12]. Some solvents and catalysts have been
applied silica supported SiO2 (SPNP),2,4,6- trichloro-
1,3,5-triazine  (TCT),p-dodecylbenzenesulfonic
(DBSA), Tetrabutyl ammonium bromide (TBAB),
BiVO, Tri methylsilyl chloride (TMSCI), Saccharin
sulfonic acid (SaSA), Si02-Cu(0)for thesynthesis of 1,8-
dioxo-octahydroxanthenes involves the one-pot multi-

acid

component reaction of dimedone (5,5-dimethyl-1,3-
cyclohexanedione) (2 mole) with aldehydes (1 mole)
[13-22].But ,many of the above methods suffer from
limitations such as prolonged reaction time, high
temperature and tedious work-up processes, low yield,
hazardous reaction conditions are environmentally
unacceptable from green chemistry view point
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Having the above subjects in mind, we report here a new,
highly efficient and simple method for the one-pot
synthesis  for the formation of 1,8-dioxo-
octahydroxanthene in temperature ,shortened
reaction time , selectivity, recyclability and excellent

low

yields by one-pot Knoevenagel condensation, Michael
addition in the presence of magnesium vanadium oxide.
The condensation of two equivalent of 1,3-diketones,
such as dimedone(5,5-dimethyl-1,3-cyclohexanedione)
with various aldehydes.

II. MATERIAL AND METHODS

Melting points of all synthesized compounds were
determined in open capillary tubes on an electro thermal
apparatus and are uncorrected. The purity of the
compounds monitored by  thin layer
chromatography on silica gel coated aluminium plates
(Merck) as adsorbent and UV light as visualizing agent.
1H NMR spectra were recorded on BRUKER 400 MHz
NMR Spectrophotometer using CDCIl; as solvent and
TMS as an internal standard (chemical shifts in & ppm).

was

III. RESULT & DISCUSSION

Mg;V,05 nanoparticles were synthesized by citrate
method. The structural characterization of Mg;V,0q
nanoparticles were done by X-ray Diffraction using
CuKa radiation (A = 1.54059 A) at 40 kV and 15 mA
shown in Figure.
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XRD patterns for Mg;V,0;.nanoparticles sintered at
550°C.
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Table 1. Synthesis of 9-aryl substituted
octahydroxanthene-1,8-diones under different solvent
systems at 35-40°C.

Entry Solvent Temperature°C | Yield of | Time
product | (min)
(%)
1 H20 35-40 79 60
2 EtOH/H20 35-40 90 55
3 EtOH 35-40 94 40
4 DMF 35-40 85 55
5 DMSO 35-40 75 90
6 Without 35-40 35 120
Solvent

Reaction conditions: Dimedone(1mmol),Benzaldehyde
(0.5mmol), Mg3V208(0.03g), at 35- 40°C.

In addition to the above, the effect of catalyst
concentration was also studied shown in (Table 2).
Which indicated that 0.03g of the Mg;V,0g nanocatalyst
was sufficient to catalyzed the reaction and increase the
quantity of catalyst beyond this did not increase the
yield.

Table 2. Effect of different quantity of catalyst on

reaction.
Entry Catalyst quantity | Yield of product (%)
(2

1 0.01 60

2 0.02 80

3 0.03 94

4 0.04 94

5 0.05 91
Reaction conditions: Dimedone (1mmol),

Benzaldehyde (0.5mmol), Ethanol (5ml) at 35- 40°C.

After optimizing the reaction conditions, we applied this
catalyst the  synthesis of  substituted
octahydroxanthene-1,8-diones by using substituted
aromatic aldehyde. Almost, all the employed aldehyde

for

resulted in good to excellent yield of the corresponding
product.




Scheme 1.Synthesis of 9-aryl substituted
octahydroxanthene-1,8-diones.

Sr.No. Aldehydes Product 3 Time/min | %Yield | M.P/°C M.P/°C
Found | Reported
CHO
45 92 199-201 | 203-205
1
CHO
25 94 166-167 | 165-166
2
NO,
CHO
30 94 226-229 | 228-230
3
NO,
CHO
40 93 230-231 | 231-233
4
Cl
CHO
45 91 182-184 | 183-185
5
Cl
CHO
50 90 244-247 | 244-246
6
OH

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)




9 éi—sk\\CHo

CHO
45 91 245-248 | 248-250
7
OCH,
CHO
55 91 239-240 -
OH
8
45 89 187-189 -

IV. EXPERIMENTAL

General procedure for the preparation of 1,8-
dioxooctahydroxanthene derivatives :

A mixture of 5,5-dimethyl-1,3-cyclohexanedione (0.14
g,1 mmol), various aldehydes(0.5 mmol),ethanol (5ml)
followed by NPs (0.03 g,0.1 mmol, 10 mol %) was
stirred at 35-40°C for 3040 min. reaction mixture was
monitored by TLC. After completion of the reaction,
EtOAc (10 mL) was added to the reaction mixture,
stirred for 2 min and filtered. The catalyst was separated
by filtration, dried and reused for subsequent reactions.
filtrate was evaporated, obtained solid was recrystallized
from EtOH to afford the pure product.

3,3,6,6-Tetramethyl-9-(3-chlorophenyl)-1,8-dioxo-
octahydroxanthene.(4d)

IR (KBr, cm—1) v max 3015, 2960, 1662, 1464, 1375,
1204, 1165, 795; 1H NMR (400MHz, CDCI3) & 1.13
(6H, s, 2 x CH3), 1.25 (6H, s, 2 x CH3), 2.41 (4H, dd, ,
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2 x CH2), 2.49 (4H, s, 2 x CH2), 5.56(1H, s,CH), 7.11-
7.25 (4H,m, ArH).

3,3,6,6-Tetramethyl-9-(2-hydroxyphenyl)-1,8-dioxo-
octahydroxanthene.(8h)

IR (KBr, cm—1) v max 3250,2915, 1640, 1454, 1370,
1202, 1166, 799; 1H NMR(400MHz,CDCI3) 6 1.04 (6H,
s, 2 x CH3), 1.16 (6H, s, 2 x CH3), 2.30 (4H, dd, , 2 x
CH2), 2.58 (4H, s, 2 x CH2), 4.67(1H, s,CH), 4.80(1H,
s,OH), (7.01-7.28 (4H,m, ArH).

V. CONCLUSION

Results revealed that the Mg;V,0; catalyst exhibited
excellent catalytic performance in the one-pot
condensation of dimedone and aromatic aldehyde, at low
temperature. Because of its small particle size and high
specific surface area, the catalyst provides a favorable
surface for the reactants and the reaction completes
successfully in terms of excellent yield with short span



of time, this means that catalyst plays crucial role in this
transformation. Finally we concluded that in comparison
to existing methods, this method is the best alternative
for the synthesis of  9-aryl substituted
octahydroxanthene-1,8-dionesbiologically important
compound in presence of Mg;V,05 as a solid base
heterogeneous catalyst. Catalyst relatively non-toxic,
environmentally safe, easy to recover and reuse.

VI. ACKNOWLEDGEMENT

Authors are thankful to the Management of Guru Nanak
College, Mumbai- 37 for constant encouragement and
for providing necessary facilities.

VII. REFERENCES

Delpiero G, Trifiro F and Vacari A. J. Chem. Soc.

Chem. Commun. 1984, 10, 656.

Pradeep A, Priyadharsini P and Chandrasekaran

G.. J. of Magn. Mag. Mater.,2008, 320, 2779.

Xingtao Gao, p. Ruiz, Qin Xin, Xiexian Guo and

B. Delmon.Catalysis Letters.1994,321-337.

A. Nord et al, (ASTM file No. 37-351), Chim.

Scripta.1985,25, 212.

G. Clark and R.J.

Chem.1976, 16,1429 .

Gao,XT Delmon,Bernard ruiz,Catalysis Letters-

1994 , 23, 321-337.

Menchen S M, Benson S C, Lam J Y L, Zhen W,

Sun D, Rosenblum B B, Khan S Hand Taing M,

Chem Abstr., 2003, 139,

Sarma R J and Baruah J B, Dyes Pigm., 2005, 64,

91.

Qiao Y F, Okazaki T, Ando T, Mizoue K, Kondo

K, Eguchi T and Kakinuma K, J Antibiot., 1998,

51, 282.

Jamison J M, Krabill K, Hatwalkar A, Jamison E

and Tsai C, Cell Bio Inter Rep.1990, 14, 1075.

Rewcastle G W, Atwell G J, Zhuang L, Baguley B

C and Denny W A, J MedChem.1991, 34, 217.

. Poupelin J P, Ruf G S, Blanpin O F, Narcisse G,

Ernouf G U and Lacroix R, Eur J Med Chem.,

1978, 13, 67.

Das B, Thirupathi P, Reddy K R, Ravikanth B and

Nagarapu L, Catal Commun.,2007, 8, 535.

. Karthikeyan G and Pandurangan A, J Mol Catal
A: Chem., 2009, 36,311.

Morley, J. Solid State

[7].

[8].

[9].

[10].

[11].

[22].

. Poor Heravi, M. R.

. Zhang Z-H and Tao X-Y, Aust J Chem., 2008,

61,77.

. JinTS, Zhang J S, Xiao J C, Wang AQand Li T

S, Synlett,2004, 866.

. Kantevari S, Bantu R and Nagarapu L, J Mol

Catal A: Chem.2007, 269, 53.

. Bigdeli M, Chin Chem Lett.2010, 21, 1180.
. Kantevari

S, Bantu R and Nagarapu L,
ARKIVOC, 2006,16, 136.

. Javid A, Heravi M M and Bamoharram F F, E-J

Chem, 2011, 8, 910.

. Zhang Z-H and Liu Y-H, Catal Commun., 2008,

9,1715.

Mohammadpoor-Baltork I, Moghadam M,
Mirkhani V, Tangestaninejad S and Tavakoli H R,
Chin Chem Lett., 2011, 22, 9.

. Tavakoli, H. R., Zamani, H., Ghorbani, M. H,

Iranian Journal of Organic Chemistry,2009, 2,
118-126.

. Venkatesan, K., Pujari, S. S., Lahoti, R. J., &

Srinivasan,  Ultrasonics Sonochemistry, 2008,
15, 548-553.
. Zhang, Z7Z. H.& Lui, Y. H. Catalysis

Communications,2008, 9, 1715-1719.
Journal of the Iranian
Chemical Society,2009,6, 483-488.

. Karade, H. N. Sathe, M. & Kaushik, M,Catalysis

Communications,2007, 14, 2-67.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)



