Bulgarian Chemical Communications, Volume43, Number 3 (pp. 423 - 426) 2011

A modified reaction for the preparation of amidoalkyl naphthols using silica-
supported Preyssler nano particles
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An improved green method for the synthesis of amidoalkyl naphthols through one-pot multi-component reaction of
aryl aldehyde, B-naphthol and acetamide or acetonitrile (Ritter type reaction) in the presence of silica-supported

Preyssler nano particles as effective catalyst is described.
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INTRODUCTION

One-pot multi-component reactions (MCRs) by
virtue of their convergence, productivity, facile
execution and high yield have attracted
considerable attention in recent years [1]. There has
been tremendous development in three or four
component reactions, specially the Bignelli [2],
Passerini [3], Ugi [4] and Mannich [5] reactions,
which have further led to the renaissance of MCRs.
Nevertheless, great efforts have been and still are
being made to find new MCRs and improve the
already known MCRs. One such reaction is the
synthesis of amidoalkyl naphthols. These
compounds are generally synthesized in a three-
component reaction of aldehydes, urea or amide
and B-naphthol in the presence of various catalysts
such as montmorillonite K;o [6], Ce(SO4), [7],
iodine [8], KsCoW,040.3H,O [9], p-TSA [10],
HCIO4-Si0, [11], sulfamic acid [12] and silica-
sulfuric acid [13]. Also, recently, Shaterian and co-
workers have reported the synthesis of these
compounds via a Ritter type reaction using one-pot
MCR of aryl aldehydes, B-naphthol and acetonitrile
in the presence of FeCl;.Si0, as a catalyst [14].

The catalysts based on heteropolyacids have
many advantages over liquid acid catalysts. They
are not corrosive, environmentally benign,
presenting fewer disposal problems. Solid
heteropolyacids have attracted much attention in
organic synthesis owing to easy work-up
procedures, easy filtration, and minimization of
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cost and waste generation due to reuse and
recycling of the catalysts [15]. There have been
many attempts to optimize these catalysts.
Recently, Keggin nano catalysts have been
synthesized [16]. In our attempt to use
heteropolyacids as catalysts in organic reactions,
we reported that Preyssler type heteropolyacids,
Hi4[NaPsW300;10], show strong catalytic action
[17]. Due to the unique properties of nano particles
along with their potential applications in different
fields [18], we immobilized H 4[NaPsW3y0,,0] into
the SiO, nano particles [19] and investigated the
catalytic behavior of this new catalyst.

Recently, we submitted a paper on the multi-
component synthesis of amidoalkyl naphthols using
Bronsted-acidic ionic liquids to the Synthetic
Communication Journal. In continuation of our
previous works on the applications of reusable acid
catalysts in the synthesis of organic compounds
[20-23] here we report an improved green method
for the synthesis of amidoalkyl naphthols through
one-pot multi-component reaction of aryl aldehyde,
B-naphthol and acetamide under solvent-free
conditions (Method A) or acetonitrile via a Ritter
type reaction (Method B) in the presence of silica-
supported Preyssler nano particles as a catalyst
(Scheme 1).

RESULTS AND DISCUSSION

First, the three-component reaction of aryl
aldehyde, [B-naphthol, and acetamide was
performed in the presence of silica-supported
Preyssler nano particles as a catalyst under solvent-
free conditions. In all cases, aromatic aldehydes
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Scheme 1

reacted successfully and gave the products in high
yields. It was shown that aromatic aldehydes with
electron-withdrawing groups reacted faster than
those with electron-releasing groups, as expected
(Table 1, Method A).

Next, the synthesis of amidoalkyl naphthols
through a Ritter type reaction was investigated.
Therefore, a mixture of aryl aldehyde, B-naphthol,
and acetonitrile (both reactant and solvent) was
heated under reflux in the presence of silica-
supported Preyssler nano particles as a catalyst. In
all cases, aromatic aldehydes with either electron-
donating or electron-withdrawing groups gave the
desired products via a Ritter type reaction (Table 1,
Method B).

Table 1. Preyssler nano-particles catalyzed synthesis of
amidoalkyl naphthols*

Entr Ar Method Method M.P. ('C)
y A B
time time Found Reported

(min)/yi (h)/yield (Method
eld (%)° (%)° A)

4a CeHs 5/95  8/87 241-242 242-243[11]

4b  4-CICeH4 4/96  7/90  228-229 230-232[11]

4c 4-FCeHy 4/95  7/88 207-209 210-212[11]

4d  4-MeCgHy 7/88  8/87 220-222 222-223[14]

4e  4-MeOCgH, 8/84  8/86 184-185 183-185[14]

4  2-O.NCHys 591  9/76  180-182 179-182[14]

4g  3-O,NCeHs  4/93  7/91 213-215 212-214[11]

4h  4-O,NCeHs  3/96  7/92  246-248 248-250 [14]

*All products were characterized by 'THNMR and IR spectral data and
comparison of their melting points with those of authentic samples.
"Isolated yields

Although we did not investigate the reaction
mechanism, based on the literature report [14], a
plausible mechanism for these methods may be
adopted, as depicted in scheme 2. As reported in the
literature [8—10], the reaction of B-naphthol with
aromatic aldehydes in the presence of an acid
catalyst is known to give ortho-quinone methides (o
— QMs) 1. The same o — QMs generated in situ have
reacted either with acetamide or with acetonitrile
via intermediate II followed by hydrolysis in a
Ritter type reaction to give the desired amidoalkyl
naphthols.

In conclusion, we have reported herein a new
efficient catalyst for the synthesis of amidoalkyl
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naphthols through one-pot MCR of aryl aldehyde,
B-naphthol and acetamide under solvent-free
conditions (Method A) or acetonitrile via a Ritter
type reaction (Method B) in the presence of silica-
supported Preyssler nano particles as a catalyst. The
catalyst can be reused after a simple work-up, a
gradual decline of its activity being observed. High
yields, shorter reaction times, simplicity of
operation and easy work-up are some of the
advantages of this protocol.

q N
O ArCHO
o Catalyst OH
Ar”” NHCOCH;
0-QM

1
CH,CONH,

Catalyst

Scheme 2
EXPERIMENTAL

All compounds were known, and their physical
and spectroscopic data were compared with those
of authentic samples and found to be identical.
Melting points were recorded on an electrothermal
type 9100 melting point apparatus. The IR spectra
were obtained on a 4300  Shimadzu
spectrophotometer in KBr disks. The 'H NMR (500
MHz) spectra were recorded on a Bruker DRX500
spectrometer.

Preparation of amidoalkyl naphthols. General
procedure.

Method A

A mixture of an aromatic aldehyde (1 mmol), -
naphthol (I mmol), and acetamide (1.3 mmol) was
heated at 90 °C in the presence of silica-supported
Preyssler nano particles (0.03 mmol) for the
indicated time (Table 1). After completion of the
reaction, boiling ethanol was added to the reaction
mixture. The catalyst was filtered off and the
filtrate was then concentrated and cooled to room
temperature. The precipitate was filtered off and
recrystallized from aqueous ethanol to give pure
amidoalkyl naphthols (Table 1).

Method B

A mixture of an aromatic aldehyde (1 mmol), -
naphthol (1 mmol) and acetonitrile (5 ml) (both
reactant and solvent) was heated under reflux in the
presence of silica-supported Preyssler nano
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particles (0.03 mmol) for the indicated time (Table
1). The reaction progress was monitored by TLC.
After completion of the reaction, the reaction
mixture was filtered off. The filtrate was then
concentrated to afford a solid product, which was
purified by re-crystallization from aqueous ethanol
(Table 1).

Table 2. Comparison of the efficiency of Preyssler nano
particles (fresh and reused) in the synthesis of
amidoalkyl naphthols by method A

Entry Ar Yield?®, %
Firstuse Second Third use
use
1 CeHs 95 93 92
2 4-CIC4H, 96 93 91
3 4-MeC¢H, 88 87 85

“Isolated yields
Selected 'H NMR & IR data

Compound 4a: "H NMR (500 MHz, DMSO—d,
Sppm): 1.98 (s, 3H, CH3), 7.10-7.40 (m, 9H), 7.76
(d, 1H, J = 8.8 Hz), 7.80 (d, 1H, J = 8.0 Hz), 7.84
(br., 1H, NH), 8.43 (d, 1H, J= 8.3 Hz), 9.98 (s, 1H,
OH); IR (KBr disc): v 3400 (NH), 3246 (OH), 1640
cm ' (C=0).

Compound 4b: "H NMR (500 MHz, DMSO-d,
dppm): 1.98 (s, 3H, CH3), 7.09 (d, 1H, J = 8.1 Hz),
7.15 (d, 2H, J = 8.3 Hz), 7.21 (d, 1H, J = 8.8 Hz),
7.27 (t, 1H, J = 7.3 Hz), 7.30 (d, 2H, J = 8.5 Hz),
7.38 (t, 1H, J= 7.3 Hz), 7.75-7.85 (m, 3H), 8.46 (d,
1H, J = 8.1 Hz), 10.03 (s br., 1H, OH); IR (KBr
disc): v 3392 (NH), 3065 (OH), 1638 cm™ (C=0).

Compound 4g: "H NMR (500 MHz, DMSO-d,
Sppm): 2.02 (s, 3H, CH3), 7.18 (d, 1H, J = 8.0 Hz),
7.22 (d, 1H, J = 8.8 Hz), 7.29 (t, 1H, J = 7.3 Hz),
7.41 (t, 1H, J = 7.4 Hz), 7.50-7.60 (m, 2H), 7.80—
7.85 (m, 2H), 7.86 (br, 1H, NH), 8.01 (s, 1H),
8.03-8.07 (m, 1H), 8.61 (d, 1H, J = 8.0 Hz), 10.12
(s, 1H, OH); IR (KBr disc): v 3375 (NH), 3223
(OH), 1648 (CO), 1524 & 1350 cm™ (NO,).

Compound 4h: "H NMR (500 MHz, DMSO—d,
oppm): 2.02 (s, 3H, CH3), 7.18 (d, 1H, J = 7.8 Hz),
7.22 (d, 1H, J = 8.8 Hz), 7.28 (t, 1H, J = 7.3 Hz),
7.35-7.45 (m, 3H), 7.82 (t, 3H, J = 9.3 Hz), 8.13 (d,
2H, J = 8.6 Hz), 8.57 (d, 1H, J = 7.8 Hz), 10.11 (s,
1H, OH); IR (KBr disc): v 3391 (NH), 3051 (OH),
1640 (C=0), 1523 & 1351 cm ' (NO,).

Recycling of the catalyst

The catalyst recovered by filtration in method A
was dried and reused for three times in reactions.
The obtained results are summarized in Table 2. As
it is shown, there is no significant loss of activity in
using a recycled catalyst in this reaction.
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MOJINOUIIPAHA PEAKIIIA 3A TIOJTYYABAHE HA AMUJIOAJIKUJT HA®TOJIN C
ITOMOIITA HA ITPAUCIJIEP HAHOUYACTULIU BbPXY CUJIMIIUEB IMOKCU/]

M. M. Xepasu®, H. TaBaKOHH—XoceP“IHI/Ib, ONOR BaMoxapaMb

¢ Kameopa no xumus, Yuunuwe 3a nayku, Yuusepcumem Asaxpa, Banax, Texepan, Hpan
b Kameopa no xumust, Mawixao xknown, Hensmcrku ynusepcumem Azao, Mauixao, Hpan.
[Hoctenuna Ha 11 touu, 2010 r.; npuera Ha 1 okromBpu, 2010
(Pesrome)

Omucan e exuH NoA0OpeH ,3eleH” METOH 3a CHHTE3 Ha aMHJoaldkul Hadronu dype3 ,.one-pot”
MHOTOKOMIIOHEHTHA peaklusl Ha apuil anaexup, P -HadTon W auneraMuja WM aueTOHWTpua (peakuust Tun Ritter) B
IpUCHCTBHETO Ha [Ipaiiciaep HAaHOYACTULM BHPXY CHINIMEB JUOKCHU, KaTO e()eKTUBEH KaTalIl3aTop.
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