. t e
45021 Joumal of Chemis™

NOTE

Asian Journal of Chemistry; Vol. 25, No. 11 (2013), 6471-6472

AsIAN JOURNAL OF CHEMISTRY £~

http://dx.doi.org/10.14233/ajchem.2013.14338

a ASIAN JOURNAL
OF CHEMISTRY

Organoclay as a Highly Efficient Catalyst for Three-Component
One-Pot Biginelli Synthesis of Octahydroquinazolinone Derivatives

SOHEIL SAYYAHI

Department of Chemistry, Mahshahr Branch, Islamic Azad University, Mahshahr 63519, Iran

Corresponding author: E-mail: sayyahi.soheil @ gmail.com

(Received: 19 July 2012;

Accepted: 14 May 2013)

AJC-13502

In this study, the synthesis of octahydroquinazolinone derivatives via three-component Biginelli reaction is reported. The organoclay- |
| catalyzed process proved to be simple, efficient and environmentally friendly. |
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Organic synthesis performed through multicomponent
reactions (MCRs) is an attractive area of research in organic
and medicine chemistry'. Although most of the established
multicomponent reactions do not require a catalyst, the search
for new multicomponent reaction products has resulted in an
intensified effort to find catalysts and new catalyzed multi-
component reactions. However, it was seen that most of the
work has been performed using homogeneous catalysts and the
number of catalytic studies with solid catalysts is still limited®.

Clays and organically modified form clays are versatile
materials that catalyze various types of chemical reaction®.
The nature of the microenvironment between the aluminosilicate
sheets of clay regulates the topology of the intercalated mole-
cules and affects possible supramolecular rearrangements or
reactions that are usually difficult to control in solution®.

Herein and in continuation to our effort to introduce new
application of heterogeneous catalyst® and reagent®, we would
like to report an efficient route for the synthesis of octahydro-
quinazolinone derivatives using organoclay as catalyst in
water. Due to biological and pharmacological properties’,
several methods have been developed for the preparation of
octahydroquinazolinone derivatives®. However, many of these
procedures suffer from disadvantages such as harsh reaction
conditions, prolonged time period, poor yields and use of
hazardous and expensive catalysts’. Then, the development of
a clean, high-yielding and environmentally friendly approach
is still desirable.

Chemicals were purchased from Aldrich and Merck
Chemical companies and used without further purification.
NMR spectra were recorded in CDCl; on a Bruker Advance

DPX 400 MHz instrument spectrometer using TMS as an
internal standard. IR spectra were recorded on a BOMEM
MB-Series 1998 FT-IR spectrometer. The purity of the
products and reaction monitoring were followed by thin layer
chromatography on silica gel polygram SILG/UV F,s, plates.
Natural bentonite was procured from Khorasan Mines, Iran
(XRF analysis: Si0,=51.2 %, AlLO;=10.7 %, CaO = 12.8 %)
and was ground, sieved (200-mesh), washed with water and
dried in 100 °C for 2 h before using. Organoclay was synthe-
sized according to the reported procedure'” using cetyltrimethyl-
ammonium bromide as surfactant to widen spacing between
platelets (Scheme-I).
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Scheme-I: Preparaion of organoclay

A solution of dimedone (2 mmol), aldehyde (2 mmol),
urea/thiourea (3 mmol) and organoclay (0.5 g) in water (5 mL)
was heated under reflux condition for time shown in Table-1.
The progress of the reactions was monitored by TLC. The
catalyst was filtered and product was extracted with hot ethanol
and then the product recrystallized with ethanol to give the
corresponding compound. All products are known and were
characterized by comparison of their physical data, IR and 'H
NMR spectra with those of authentic samples.
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TABLE-1
SYNTHESIS OF OCTAHYDROQUINAZOLINONE
DERIVATIVES CATALYZED BY ORGANOCLAY

i CHO
HN NH, R,@
o)

Organoclay, Water

_— -
Reflux, Yield:73-91%

Me
o
Me
Entry R X Time (h) Yield*® (%)
1 H (0] 0.75 91
2 2-Cl (0] 0.75 88
3 4-Cl (0] 1.5 87
4 4-MeO (0] 1.75 85
5 4-NO, (0] 1.5 90
6 4-CN (0] 1.5 86
7 2-OH (0] 2.0 78
8 4-Br (0] 1.5 89
9 4-CH, (0] 2.0 90
10 4-F (0] 1.5 85
11 4(CH)N 0 20 75
12 246-(CH0), 0 225 80
13 3-NO, (0] 2.25 77
14 H S 2.5 75
15 4-Br S 2.75 78
16 4-MeO S 2.75 73

“Products were identified by comparison of their physical and spectral
data with those of authentic samples”®. "Isolated yields.

Modification of clay by ion exchange with cetyltrimethyl-
ammonium bromide makes hydrophilicity decrease and
enhances the organophilicity in the interlayers of clay''. There-
fore, organoclay may play an important role in catalyzing the
Biginelli reactions and synthesis of octahydroquinazolinone.

Reaction condition was optimized by varying amount of
catalyst loading and temperature. The best result was obtained
when 0.5 g of organoclay as heterogeneous catalyst treated
under reflux condition with 2:2:3 mmol dimedon, aldehyde
and urea or thiourea in water. The potential scope of this

method was evident when a variety of aromatic aldehydes
bearing both electrondonating and electron-withdraw groups
in the ortho, meta and para-positions underwent the reaction.
As shown by the results in Table- 1, all the examined substrates
could furnish the desired products in appropriate time and high
yields.

The possibility of recycling organoclay was checked. The
catalyst was used for several times after recovering by simple
filtration and washing with ethanol, without appreciable loss
in catalytic activity.
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