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ABSTRACT

An efficient and direct protocol for the preparation of 1-amidoalkyl 2-
naphthols employing a multi-component, one-pot condensation reaction of
B-naphthole, aromatic aldehydes and acetamide in the presence of MCM-
41-SO_H inwater under solvent-free and microwave conditionsisdescribed.
In this method, severa types of aromatic aldehyde, containing electron-
withdrawing groups as well as electron-donating groups, were rapidly
converted to the corresponding amidoalkyl naphthols in good to excellent
yields. The thermal solvent-free and microwave green procedures offer
advantages such as shorter reaction times, simple work-up, excellent yield,

KEYWORDS

1-Amidoalkyl 2-naphthols;
MCM-41-SOH;
One-pot synthesis;
Multicomponent reactions.

recovery and reusability of catalyst.

INTRODUCTION

Multicomponent reactions (MCRs) have been
proven to be avery elegant and rapid way to access
complex structuresin asingle synthetic operation from
smplebuilding blocks, and show high atom-economy,
high selectivity and procedural simplicity duetothe
formation of carbon—carbon and carbon—heteroatom
bondsin one-pot™. Asaone-pot reaction, MCRsgen-
eraly afford good yieldsand arefundamentally differ-
ent from the two-component reactionsin several as-
pects? and permitted rapid accessto combinatoridl li-
braries of organic moleculesfor an efficient lead struc-
tureidentitication and optimization in drug discovery!.
Inaddition, theimplementation of severa transforma-
tionsinasinglemanipulationishighly compatiblewith
the god s of sustainableand green chemistry®. Com-
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pounds having 1,3-aminc-oxygenated functiond groups
arepresent in variety of biologicaly important natural
productsand potent drugsincluding anumber of nucleo-
sideantibioticsand HIV proteaseinhibitors, such as
ritonavir and lipinavir®. Moreover, 1-amidoakyl-2-
naphthol canbeeasly hydrolyzedto 1-aminoakyl naph-
thol, which showsbiologicd activitieslikehypotensive
and bradycardiac effect!®. This 1-aminoakyl alcohol-
typeligandhasbeen used for asymmetric synthesisand
also asacatayst!. Severa aternative and efticient
methods have been developed for the synthesis of
amidoakyl naphthol sby multicomponent reaction of 2-
aphthol, al dehyde and amidein the presence of differ-
ent acid catalysts such asmontmorillonite K10 clay®,
Ce(S0,),!, ioding?, K .Cow 0, ..3H,0*Y, p-
TSAM, sulfamic acid*¥, HCIO,—-SiO,/**, molten
tetrae-thylammonium chlorideé®, slicasulfuricacid™,
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cation-exchanged resins*l, Al(H,PO,) %,
Fe(HSO,),™, Y b(OTf) >, wet cyanuric chloride®,
polymer-supported sulfonic acid® and FeCl -SiO,%.
Hajipour et a.?¥ have reported the synthesis of 1-
amidoakyl 2-ngphthol inionicliquid a higher tempera-
ture (120 °C). However some of thereported methods
suffer from disadvantages such as prolonged reaction
time, low yield of products, toxicity and recovery and
reusability of the catalyst. Therefore, thediscovery of
clean procedures and the use of green and eco-friendly
catd ystswith high cata ytic activity and short reaction
timesfor the production of 1-amidoakyl 2-naphthols
have gained considerabl e attention.

EXPERIMENTAL

Chemicalswere obtained from Merck and Sigma—
Aldrichand used without further puritication. Melting
points were recorded on a Biichi 530 apparatus and
are uncorrected. IR spectra were recorded on a
Shimadzu 435-U-04 spectrophotometer (KBr pellets).
H and *C NM R spectrawere measured with aBruker
DRX-300Advance spectrometer at 300 and 75 MHz
usng TMSasaninterna standard.

Synthesisand functionalization of MCM-41

Inthe present work MCM-41 wasmodited to co-
vaently anchor sulfonic groupsontheins desurface of
channd sand providethesilicasupported materid with
Bronsted acid propertiest®). The surfactant template
was then removed from the synthesized material by
cacination at 540°C for MCM-41 wasmodited using
a100 mL suction tiask equipped with a constant pres-
suredropping funnel containing chlorosulfonic acid
(81.13 g, 0.7 mol) and agasinlet tubefor conducting
HCI gasover an adsorbing solution. Into it was charged
60.0 g of MCM-41 and chlorosulfonic acid wasthen
added dropwise over aperiod of 30 minat room tem-
perature. HCl gasevolved from thereaction vessel im-
mediately. After completion of additionthemixturewas
shaken for 30 min. and the white solid (MCM-41-
SO,H) wasobtained (115.9 ).

Characterization

XRD analysis was performed from 1.5° (26) to
10.0° (26) ata scan rate of 0.02° (26)/sec. The XRD
patternsafter theca cinationsof synthesized cerium(1V)
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slicate samplesare presented in Figure 1. Thesample
of MCM-41-SO_H produced relatively well-dedined
XRD patterns, with one major peak along with three
small pesksidenticd tothoseof MCM-41 materia §%.
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Figurel: XRD patternsof MCM-41-SO H

General procedure for the preparation of 1-
amidoalkyl 2-naphthols(Method A)

A mixture of aldehyde (1 mmol), naphthal ene-2-
ol (1 mmol), acetamide (1.2 mmol), MCM-41-SO,H
(0.05gr; ~5mol%, —SO3H group) and water (5 mL)
was stirred at 100 °C in oil bath. The compl etion of
the reaction was monitored through TLC (ethyl ac-
etate/cyclohexane, 1:3), after the reaction was com-
pleted, water (10 mL) was added and the product
wasfiltered and then recrystallized from ethyl acohol.
Thedesired pure productswere characterized by com-
parison of their physical datawith those of known
amidoakyl ngphthols.

General procedure for the preparation of 1-
amidoalkyl 2-naphthols(Method B)

To amixtureof adehyde (1 mmol), naphthalene-
2-0l (1 mmol), acetamide (1.2 mmol), MCM-41-SO,H
(0.05gr; ~5mol%, —SO3H group) and water (5 mL)
was added and the mixture was inserted in amicro-
wave oven (LG, 230 V, ~50 Hz) at 300 W for the
appropriatetime (TABLE 2, Method B). Thereaction
wasfollowed by TLC. After compl etion of reaction,
masswas cooled to 25 °C, then the solid residue was
solvedin boiling EtOH and the mixture stirred for 5
min. The catalyst was recovered. Then solution was
cooled to room temperature, the solid so obtained was
filtered and recrystalized from aqueous EtOH (15%).

The products were characterized on the basis of
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their physical and spectra analysisand by direct com-
parison with literature datal'4162022:38],

N-[(2-Hydroxynaphthlen-1-yl) (phenyl)-methyl]
acetamide (4a)

Whitesolid, m.p. 240-241°C, IR (KBr, cm?) 3392
(-NH stretching of amid), 3254 (-OH stretching of
naphthole), 3068 (-CH dtretching of aromaticring), 2981
(-CH stretching of CH,group), 1687 (-CO stretching
of -COCH, group), 1572 (-CN stretching of amid),
1540, 1452 (C=C- stretching of aromatic ring). *H
NMR (300 MHz, DMSO-d)): 8 9.67 (s, 1H), 8.20-
7.92 (d, J= 7.8 Hz, 2H), 7.80-7.62 (m, 2H), 7.41-
7.10(m, 9H), 2.02(s,3H).*CNMR (75 MHz, DMSO-
d): 6 23.74 (-CH,), 40.87 (-CH-), 118.25, 120.05,
120.18, 120.58, 122.07, 122.78, 123.20, 125.32,
126.91, 127.03, 131.52, 131.87, 132.08, 133.17,
148.12 (C,_ ), 156.87 (=C-OH), 169.65 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (4-methyl-phenyl)-
methyl] acetamide (4b)

White solid, m.p. 220-222 °C, IR (KBr, cm™)
3380 (-NH stretching of amid), 3261 (-OH stretching
of naphthole), 3063 (-CH stretching of aromaticring),
2975 (-CH stretching of CH, group) 1680 (-CO
stretching of -COCH,, group), 1568 (-CN stretching
of amid), 1548, 1460 (C=C- stretching of aromatic
ring). *H NMR (300MHz, DMSO-d,): 52.08 (s, C ;-
CH_, 3H), 2.3 (s, COCH,, 3H), 6.59-7.19 (m, 6H),
7.32-7.38 (m, 2H), 7.63 (d, J= 8.3 Hz, 1H), 7.81-
7.88 (m, 2H), 8.41 (d, J= 8.1 Hz, 1H), 9.78 (s, 1H)
BC NMR (75 MHz, DMSO-d,): 6 21.09, 24.25 (-
CH,), 43.28 (-CH-), 117.5, 118.6, 120.23, 121.71,
124.34, 125.65, 127.23, 128.50, 128.92, 129.27,
131.18, 131.28, 132.40, 134.05, 144.87 (C__),
154.93 (=C-OH), 169.41 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (2-methyl-phenyl)-
methyl] acetamide (4c)

White solid, m.p. 201-203 °C, IR (KBr, cm?)
3385 (-NH stretching of amid), 3263 (-OH stretching
of naphthole), 3058 (-CH stretching of aromaticring),
2933 (-CH stretching of CH, group), 1679 (-CO
stretching of -COCH,, group), 1570 (-CN stretching
of amid), 1542, 1416 (C=C- stretching of aromatic
ring). *H NMR (300 MHz, DMSO-d,): 6 1.98(s, C -
CH_, 3H),2.24 (s, COCH,, 3H), 6.48-7.23 (m, 7H),
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7.61-7.78 (m, 4H), 8.39 (d, J= 8.0 Hz, 1H), 9.83 (s,
1H) C NMR (75 MHz, DMSO-d,): § 20.71, 23.95
(-CH,), 42.69 (-CH-), 117.27, 119.01, 120.17, 1235,
124.9, 126.34, 127.44, 128.12, 128.37, 128.75,
129.20, 130.83, 132.58, 135.54, 139.32 (C
155.18 (=C-OH), 169.15 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (4-methoxy-phe-
nyl)-methyl] acetamide (4d)

Pale yellow, m.p. 186-188 °C, IR (KBr, cm?)
3375 (-NH stretching of amid), 3252 (-OH stretching
of naphthole), 3070 (-CH stretching of aromatic ring),
2929 (-CH stretching of CH, group), 1692 (-CO
stretching of -COCH,, group), 1566 (-CN stretching
of amid), 1549, 1448, (C=C- stretching of aromatic
ring).*H NMR (300 MHz, DMSO-d,): 6 2.03 (s, CH,,
3H), 3.62 (s, OCH,, 3H), 6.64 (d, J=8.0 Hz, CH ,
2H), 6.69 (s, -CH-NH, 1H), 7.37-7.48 (m, 3H), 7.57
(t, )= 7.3 Hz, 2H), 7.75-7.81 (m, 2H), 8.32 (d, J=
8.2 Hz, 2H), 9.48 (s, 1H); *C NMR (75 MHz,
DMSO-d,): 6 23.21 (-CH,), 42.49 (-CH-), 56.11,
114.14 117.65, 118.01, 122.82, 124.31, 126.80,
128.88, 128.97, 129.23, 131.10, 131.44, 132.21
133.52, 141.85 (C, ), 154.08, 159.87 (=C-OH),
169.12 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (2-methoxy-phe-
nyl)-methyl] acetamide (4e)

White solid, m.p. 202-204 °C, IR (KBr, cm™?)
3384 (-NH stretching of amid), 3265 (-OH stretching
of naphthole), 3080 (-CH stretching of aromatic ring),
2933 (-CH stretching of CH, group), 1682 (-CO
stretching of -COCH, group), 1568 (-CN stretching
of amid), 1544, 1442 (C=C- stretching of aromatic
ring)."H NMR (300 MHz, DMSO-d,): 6 2.06 (s, CH,,
3H), 3.61 (s, OCH,, 3H), 6.73 (s, -CH-NH, 1H),
6.95-7.34 (m, 7H), 7.70-7.78 (m, 2H), 8.07-8.10
(m, 2H), 9.84 (s, 1H); *C NMR (75 MHz, DM SO-
dy): 6 23.35 (-CH,), 40.01 (-CH-), 55.02 (-OCH,),
116.21, 117.28, 118.25, 120.51, 122.60, 123.86,
127.07, 128.42, 128.63, 129.29, 131.24, 131.97,
135.14, 140.42, 157.91 (C,__ ), 158.34 (=C-OH),
168.01 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (3,4-di-methoxy-
phenyl)-methyl] acetamide (4f)

Pale yellow, m.p. 233-235 °C, IR (KBr, cm?)
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3371 (-NH stretching of amid), 3250(-OH stretching
of naphthole), 3085 (-CH stretching of aromaticring),
2932 (-CH stretching of CH, group), 1689 (-CO
stretching of ~COCH, group), 1565 (-CN stretching of
amid), 1542 (C=C- gretchingof aromaticring).'HNMR
(300 MHz, DMSO-d,): 6 2.08 (s, CH,, 3H), 3.73 (s,
OCH,, 3H), 4.05 (s, OCH,, 3H), 6.72-6.83 (m, 2H),
7.97-8.48 (m, 7H), 7.95-8.11 (m, 2H), 9.76 (s, 1H)
BCNMR (75MHz, DMSO-d,): 622.06 (-CH,), 42.56
(-CH-), 56.01, 56.68 (-OCH,), 113.92, 116.82,
119.83, 121.31, 122.80, 124.47, 126.77, 127.65,
127.84, 128.48, 131.76, 135.34, 138.97, 151.04,
153.01 (C, ), 153.42 (=C-OH), 168.77 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (4-N,N-dimethyl-
phenyl)-methyl] acetamide (4g)

Pdeydlow, m.p. 126-127°C, IR (KBr,cm™) 3370
(-NH stretching of amid), 3248 (-OH stretching of
naphthole), 3100 (-CH dretching of aromaticring), 2928
(-CH stretching of CH,group), 1690 (-CO stretching
of -COCH, group), 1573 (-CN stretching of amid),
1546, 1450 (C=C- dretching of aromaticring).'H NMR
(300 MHz, DMSO-d,): 6 1.99 (s, CH,, 3H), 3.02 (s,
CH,, 6H), 6.65 (s, -CH-NH, 1H), 6.71 (d, J=8.3 Hz,
2H), 6.98-7.12 (m, 4H), 7.45-7.66 (m, 3H), 8.04 (d,
J=8.1Hz, 1H), 8.43(d, J=8.2 Hz, 1H), 9.75 (s, 1H)
C NMR (75 MHz, DMSO-d,): § 23.23 (-CH,),
39.82 (-NCH,), 42.89 (-CH-), 113.81, 117.40,
118.77, 121.63, 123.38, 126.97, 127.81, 128.15,
128.72,129.05, 130.0, 131.7, 133.8, 137.57, 140.42,
148.43 (C, ), 155.81 (=C-OH), 168.72 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (4-nitr o-phenyl)-
methyl] acetamide (4h)

3248 3100 1690 1573 1546, 1450 Yellow solid,
m.p. 249-251°C, IR (KBr, cm?) 3377 (-NH stretch-
ing of amid), 3261(-OH stretching of naphthole), 3090
(-CH stretching of aromatic ring), 2937 (-CH stretch-
ing of CH,group), 1679 (-CO stretching of -COCH,
group), 1571 (-CN stretching of amid), 1545, 1458
(C=C- gretching of aromaticring).*H NMR (300 MHz,
DMSO-d,): 6 2.05 (s, CH,, 3H), 7.15-7.33 (m, 4H),
7.58-7.67 (m, 2H), 7.74 (d, J= 8.9 Hz, 2H), 7.90-
8.01 (m, 3H), 8.50 (d, J= 8.0 Hz, 1H), 9.82 (s, 1H)
C NMR (75 MHz, DMSO-d,): 6 23.12 (-CH,),
47.18 (-CH-), 118.21, 119.47, 121.38, 122.44,
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123.10, 127.23, 128.45, 128.73, 129.81, 131.56,
132.12, 133.02, 133.69, 144.14, 149.01 (C
152.03 (=C-OH), 168.90 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (3-nitro-phenyl)-
methyl] acetamide (4i)

Pdeyelow, m.p. 235-237°C, IR (KBr, cm?) 3374
(-NH stretching of amid), 3241 (-OH stretching of
naphthole), 3110 (-CH dretching of aromaticring), 2929
(-CH stretching of CH, group), 1691 (-CO stretching
of -COCH, group), 1575 (-CN stretching of amid),
1546, 1451 (C=C- dretching of arométicring). :HNMR
(300 MHz, DMSO-d)): 6 2.12 (s, CH,, 3H), 7.14-
7.45 (m, 6H), 7.76-8.02 (m, 5H), 8.53 (d, J=8.1 Hz,
1H), 10.16 (s, 1H) ®*CNMR (75 MHz, DMSO-d,): &
23.30(-CH,), 48.15 (-CH-), 118.62 118.79, 120.54,
122.37, 123.83, 125.75, 127.30, 128.46, 129.11,
129.64, 130.82, 133.12, 134.17, 144.58, 149.14
(C,..)» 152.28 (=C-OH), 169.80 (-CO).

N-[(2-Hydroxynaphthlen-1-yl) (2-nitro-phenyl)-
methyl] acetamide(4))

Pale yellow, m.p. 178-180 °C, IR (KBr, cm?)
3369 (-NH stretching of amid), 3238 (-OH stretching
of naphthole), 3105 (-CH stretching of aromatic ring),
2931 (-CH stretching of CH, group), 1684 (-CO
stretching of -COCH, group), 1574 (-CN stretching
of amid), 1543, 1450 (C=C- stretching of aromatic
ring).*H NMR (300 MHz, DMSO-d,): 6 2.02 (s, CH,,
3H), 7.12-7.42 (m, 5H), 7.71-7.83 (m, 4H), 7.92 (d,
J=8.1Hz, 1H), 8.05(d, J=8.3 Hz, 1H), 8.52 (d, J=
8.2Hz, 1H), 9.69 (s, 1H) *CNMR (75 MHz, DM SO-
dy): 6 22.82 (-CH,), 48.01 (-CH-), 117.13 118.42,
121.31, 123.49, 124.50, 126.54, 127.33, 128.25,
128.51, 129.38, 132.27, 133.01, 133.91, 144.14,
148.61 (C__ ), 152.14 (=C-OH), 169.21 (-CO).

N-[(2-Hydr oxynaphthlen-1-yl) (4-chlor o-phenyl)-
methyl] acetamide (4k)

Pae yellow, m.p. 222-224 °C, IR (KBr, cm?)
3382 (-NH stretching of amid), 3265 (-OH stretching
of naphthole), 3105 (-CH stretching of aromatic ring),
2927 (-CH stretching of CH, group), 1690 (-CO
stretching of -COCH, group), 1570 (-CN stretching
of amid), 1541, 1453 (C=C- stretching of aromatic
ring).*H NMR (300 MHz, DMSO-d,): 5 2.05 (s, CH.,
3H), 7.11(m, 2H), 7.13-7.20 (m, 5H), 7.65-7.74 (m,

- @W CHEMISTRY

arom)’

Hn Tndéan g%wumé



470

MCM-41-SO,H: An efficient and green reusable catalyst

OCAIJ, 8(12) 2012

FPull Paper ==

3H), 7.97 (d, J= 7.3 Hz, 1H), 8.12 (d, J= 7.1 Hz,
1H), 9.93 (s, 1H) *C NMR (75 MHz, DMSO-d,): §
23.21(-CH,), 47.69 (-CH-), 118.31, 119.82, 122.14,
123,74, 125.83, 126.90, 127.34, 128.69, 129.27,
131.54, 132.01, 132.87, 134.14, 136.89, 142.53
(C,,.), 151.98 (=C-OH), 169.80 (-CO).

N-[(2-Hydr oxynaphthlen-1-yl) (2-chlor o-phenyl)-
methyl] acetamide (41)

3248 3100 1690 1573 1546, 1450 White solid,
m.p. 196-198°C, IR (KBr, cm™) 3379 (-NH stretch-
ing of amid), 3255 (-OH stretching of ngphthole), 3105
(-CH stretching of aromatic ring), 2934 (-CH stretch-
ing of CH_group), 1693 (-CO stretching of -COCH,
group), 1572 (-CN stretching of amid), 1545, 1458
(C=C- dretching of aromaticring). 'H NMR (300 MHz,
DMSO-d,): 62.03 (s, CH,, 3H), 6.97-6.43 (m, 8H),
7.67-7.75 (m, 2H), 8.16-8.24 (m, 2H), 9.66 (s, 1H)
BC NMR (75 MHz, DMSO-d,): 5 22.53 (-CH,),
47.32 (-CH-), 118.21, 123.50, 124.54, 126.97,
127.81, 127.92, 128.67, 129.19, 129.65, 130.21,
130.90, 131.84, 131.96, 136.173, 142.105 (C__ ),
151.33 (=C-OH), 169.74 (-CO).

N-[(2-Hydr oxynaphthlen-1-yl) (4-bromo-phenyl)-
methyl] acetamide (4m)

White solid, m.p. 228-230 °C, IR (KBr, cm?)
3384 (-NH stretching of amid), 3262 (-OH stretching
of naphthole), 3105 (-CH stretching of aromaticring),
2928 (-CH stretching of CH, group), 1693 (-CO
stretching of -COCH,, group), 1573 (-CN stretching
of amid), 1542, 1454 (C=C- stretching of aromatic
ring).'H NMR (300 MHz, DMSO-d,): 5 1.97 (s, CH,,
3H), 6.98-7.34 (m, 8H), 7.61-7.65 (m, 2H), 7.87 (d,
J=7.9Hz, 1H), 8.28(d, J=8.1 Hz, 1H), 9.74 (s, 1H)
BC NMR (75 MHz, DMSO-d,): $ 23.70 (-CH,),
46.58 (-CH-), 117.81, 118.78, 121.20, 122.43,
123.84, 126.95, 128.42, 128.78, 129.31, 130.25,
131.06, 131.94, 133.21, 129.23, 140.11 (C__),
150.69 (=C-OH), 168.41 (-CO).
N-[(2-Hydroxynaphthlen-1-yl) (4-fluor o-phenyl)-
methyl] acetamide (4n)

White solid, m.p. 202-203 °C, IR (KBr, cm?)
3381 (-NH stretching of amid), 3268 (-OH stretching

of naphthole), 3105 (-CH stretching of aromaticring),
2928 (-CH stretching of CH, group), 1691 (-CO
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stretching of -COCH, group), 1577 (-CN stretching
of amid), 1544, 1451 (C=C- stretching of aromatic
ring).'*H NMR (300 MHz, DMSO-d,): 5 2.06 (s, CH,,
3H), 7.13(m, 2H), 7.17-7.34 (m, 5H), 7.68-7.75 (m,
4H), 8.45 (d, J= 8.3 Hz, 1H), 9.86 (s, 1H) ®CNMR
(75 MHz, DMSO-d,): § 23.59 (-CH,), 47.10 (-CH-
), 115.12, 117.91, 118.31, 121.42, 123.08, 126.17,
127.54, 128.04, 128.39, 128.90, 129.62, 130.9,
133.87, 137.39, 141.41 (C,__), 151.33 (=C-OH),
168.05 (-CO).

N-[(2-Hydr oxynaphthlen-1-yl) (2,4-dichlor o-phe-
nyl)-methyl] acetamide (40)

White solid, m.p. 199-101 °C, IR (KBr, cn?)
3380 (-NH stretching of amid), 3266 (-OH stretching
of ngphthole), 3105 (-CH stretching of aromaticring),
2928 (-CH stretching of CH, group), 1701 (-CO
stretching of -COCH, group), 1574 (-CN stretching
of amid), 1547, 1459 (C=C- stretching of aromatic
ring). '"H NMR (300 MHz, DMSO-d,): 6 1.97 (s, CH,,
3H), 6.97-7.15 (m, 2H), 7.26-7.38 (m, 4H), 7.59 (d,
J=8.0Hz, 1H), 7.72-7.78 (m, 2H), 7.96 (d, J= 8.2
Hz, 1H), 7.65 (d, 1H), 9.87 (s, 1H) *C NMR (75
MHz, DMSO-d,): 6 23.12 (-CH,), 48.40 (-CH-),
117.25, 118.64, 122.81, 123.23, 127.65, 129.44,
129.81, 130.29, 131.42, 132.51, 132.90, 133.43,
134.14, 136.87, 139.01 (C,_ ), 150.29 (=C-OH),
168.65 (-CO).

RESULT AND DISCUSSION

In continuationwith the search for smplenon-haz-
ardous methodsfor thetransformationsin organic syn-
thesisusing hal ogenating agents®33, hereinwereport
ahighly versttileand efficient synthesisof 1-amidoa kyl
2-naphthols (4) from aldehydes (1), 2-naphthol (2),
acetamides (3) and catal ytic amounts of MCM-41-
SO,H inwater® under thermal and microwave condi-
tionsinhighyieds. (Schemel)

During our investigation, at trst, we chose 3-
nitrobenzal dehyde (1 mmol), 2-ngphthol (1 mmol) and
acetamide (1.2 mmol) under therma conditionasmodd
reactants and examined the effect of the amount of
MCM-41-SO,H (TABLE 1). According to this data,
theoptimum amount of catdyst was0.05 gasshownin
TABLE 1. Further increasing theamount of catdyst did
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not improvetheyield and thereactiontime. Inorder to
evaluate the effect of solvent, weexamined different
solventsunder 100 °C temperaturefor theabove model

reaction (TABLE 1). The outstanding feature of data

CHO

CH,CONH,

Method A: Thermal condition
Method B: Microwave condition

1 2 3

—= Py/] Peper

that canbedlicited from TABLE listheroleof theanti
hydrophobic property of water inthisreaction. A series
of 1-amidoalkyl 2-naphtholswere prepared in highto
excellent yieldsby two methods (A, B) (TABLE 2).

MCM-41-H,S0,

100 °C - water
R 1

Scheme1: Thesynthesisof 1-amidoalkyl-2-naphthols

TABLE 1: Theeffect of amount of M CM-41-SO_H and solvent
different of (4i)

Entry Amount Solvent Time Yield?
Catalyst (g) (min) (%)
1 0.1 H,O 70 93
2 0.5 H,O 70 92
3 0.0 H,O 100 0.0
4 0.05 H,O 28 92
5 0.05 Neat 70 33
6 0.05 EtOH 70 93
2 Yields refer to the pure isolated products.
TABLE 2 : MCM-41-SO_H catalyzed synthesis of 1-
amidoalkyl 2-naphthols
>~ B Method A Method B M.p.,°C
E 3 R Tlme/YLelds Tlme/YLelds (Lit)°
& (%) (%)
1 4a H (32min/94)  (4min/92)  240-241(241-243)
2 4b 4-Me (35min/96)  (5min/94)  220-222 (222-223)
3 4c 2-Me (37 min/95)  (6min/93)  201-203 (200-202)
4 4d 4-OMe (31min/93)  (4min/90)  186-188 (184-186)
5 4e 3-OMe (33min/96)  (5min/95)  202-204 (203-205)
6 4f 34-OMe, (32min/91) (7 min/89)  233-235 (235-236)
7 4g 4N(Me2 (34min/92)  (5min93)  126-127 (123-125)
8 4h 4-NO, (26min/91)  (3min/92)  249-251 (248-250)
9 4 3NO, (28min/92)  (4min/90)  235-237 (236-237)
10 4j 2-NO, (30min/93)  (5min/94)  178-180 (180-182)
11 4k 4-Cl (27min/95)  (Amin/94)  222-224 (224-227)
12 4 2l (30min/94)  (5min/90)  196-198 (194-196)
13 4m 4-Br (27min/93)  (4min/94)  228-230 (227-229)
14 4n 4F (27min/96)  (3min/95)  202-203 (203-205)
15 4o 24-Cl, (24min/94)  (4min/95)  199-201 (198-199)

3l solated yields. PAll the products are known, characterized
by IR, NMR spectral analysis and compared with theauthentic
samples. M elting points of compounds are consistent with
reported valueg416.20.2238

Thedectronwithdrawing groups(EWD) subgtituted
on benza dehydein 0-QM intermediateincreasetherae
of 1,4-nucleophilic addition reaction because of akene
LUMOisat lower energy intheneighbouringwith-draw-
ing groupsthan €l ectron donating groups (EDG)4.

The advantages or the characteristic aspectsof the
method described inthispaper in comparisonwith other
previoudy reported onesarethefollowing: theyiel dsof
productswere better than the previousreported yiel ds
and in addition, the catalyst MCM-41-SO_H isinex-
pensive, hasno moisture sengitivity, and no specid mea
suresarerequired for thereaction.

CONCLUSIONS

The present methodol ogy showsthat MCM-41-
SO, H isan€efficient catalyst in theone-pot synthesis of
amidodkyl naphthol sderivatives. Themain advantages
of the presented protocol areefficient, mild, green, clean
and environmentally benign reaction conditions, aswell
asthehighyields. Furthermore, thisprotocol provides
very fast and low cost procedure for the synthesi s of
theseproducts.

ACKNOWLEDGEMENTS
We wish to thank the Islamic Azad University,
Babol-Branch Iran, for financial support during the
realization of thisresearch.
REFERENCES

[1] 1.Ugi; Pure Appl.Chem., 73, 187 (2001).

e, Onganic CHEMISTRY
Au Tudian Yournal



472

MCM-41-SO,H: An efficient and green reusable catalyst

OCAIJ, 8(12) 2012

FPull Paper ==

[2] R.W.Armstrong, A.P.Combs, P.A.Tempest,
S.D.Brown, T.A.Keating; Acc.Chem.Res., 29, 123
(1996).

[3] L.Weber; Drug Discovery Today, 7, 143 (2002).

[4] B.M.Trost; Science, 254, 1471 (1991).

[5] D.Seebach, J.L.Matthews; J.Chem.Soc.Chem.
Commun., 2015 (1997).

[6] A.Y.Shen, C.T.Tsai, C.L.Chen; Eur.J.Med.Chem.,
34, 877 (1999).

[7] R.Hulst, H.Heres, N.C.M.W.Peper, R.M.Kellogg;
Tetrahedron: Asymmetry, 7, 1373 (1996).

[8] S.Kantevari, S.V.N.Vuppalapati, L.Nagarapu;
Catal.Commun., 8, 1857 (2007).

[9] N.PSelvam, PT.Perumal; Tetrahedron Lett., 47,
7481 (2006).

[10] B.Das, K.Laxminarayana, B.Ravikanth, B.R.Rao;
J.Mol.Catal.A:Chem., 261, 180 (2007).

[11] L.Nagarapu, M.Baseeruddin, S. Apuri, S.Kantevari;
Catal.Commun., 8, 1729 (2007).

[12] M.M.Khodaei, A.R.Khosropour, H.Moghanian;
Synlett., 916 (2006).

[13] S.B.Patil, P.R.Singh, M.P.Surpur, S.D.Samant;
Ultrason.Sonochem., 14, 515 (2007).

[14] H.R.Shaterion, H.Yarahmadi, M .Ghashang; Tetra-
hedron., 64, 1263 (2008).

[15] A.Dorehgiraee, H.Khabazzadeh, K.Saidi;
ARKIVOC, 303 (2009).

[16] G.Srihari, M.Nagaraju, M.M.Murthy; Helv.Chim.
Acta., 90, 1497 (2007).

[17] S.B.Patil, P.R.Singh, M.P.Surpur, S.D.Samant;
Synth.Commun., 37, 1659 (2007).

[18] H.R.Shaterian, A.Amirzadeh, F.Khorami,
M .Ghashang; Synth.Commun., 38, 2983 (2008).

[19] H.R.Shaterian, H.Yarahmadi, M.Ghashang; Bioorg.
Med.Chem.Lett., 18, 788 (2008).

[20] A.Kumar, M.S.Rao, |.Ahmad, B.Khungar;
Can.J.Chem., 87, 714 (2009).

[21] GH.Mahdavinia, M.A.Bigdeli; Chin.Chem.Lett.,
20, 383 (2009).

[22] L.T.An, X.H.Lu, X.Q.Ding, W.Q.Jiang, J.PZou;
Chin.J.Chem., 26, 2117 (2008).

[23] H.R.Shaterian, H.Yarahmadi; Tetrahedron Lett.,
49, 1297 (2008).

[24] A.R.Hgjipour, Y.Ghayeb, N.Sheikhan, A.E.Ruoho;
Tetrahedron Lett., 50, 5649 (2009).

[25] H.Ghasemnejad-Bosra, M .Faragje, S.Habibzadeh,
F.Ramzaniyan-Lehmali; J.Serb.Chem.Soc., 75, 299
(2010).

[26] H.Ghasemnejad-Bosra; Organic Chemistry: An
Indian Journal, 8, 303 (2012).

[27] D.Azarifar, H.Ghasemngjad-Bosra; Synthesis, 1123
(2006).

[28] H.Ghasemnejad-Bosra, M.Haghdadi, 1.Gholampour-
Azizi; Heterocycles, 75, 391 (2008).

[29] H.Ghasemnejad-Bosra, M.Haghdadi, O.K hanmo-
hameadi, M.Gholipour, GAsghari; J.Chin.Chem.Soc.,
55, 464 (2008).

[30] H.Ghasemnejad-Bosra, M.Faraje, S.Habibzadeh;
Helv.Chim.Acta.,, 92, 575 (2009).

[31] S.Habibzadeh, H.Ghasemnejad-Bosra, M.Fargji;
Helv.Chim.Acta.,, 94, 429 (2011).

[32] S.Habibzadeh, H.Ghasemnejad-Bosra; J.Chin.
Chem.Soc., 59, 193 (2012).

[33] H.Sepehrian, R.Yavari, S.Wagif-Husain,
M.Ghannadi-Maragheh; Separat.Sci. Technal., 43,
3269 (2008).

[34] E.V.Anslyn, D.A.Dougherty; Modern Physical
Organic Chemistry, University Science Books:
Sausalito, California, (2006).

[35] J.S.Beck, J.C.Vartulli, W.J.Roth, M .E.Leonowicz,
C.T.Kresge, K.D.Schmitt, C.T.-.Chu, D.H.Olson,
E.W.Sheppard, S.B.McCullen, J.B.K.Higgins,
J.L.Schlenker; J.Am.Chem.Soc., 114, 10834
(1992).

[36] A.Khazaei, M.A.Zolfigol, A.R.Moosavi-Zare,
A.Zare, A.Parhami, A.Khalafi-Nezhad; Applied
Catalyst A: General, 386, 179 (2010).

Onganic CHEMISTRY o
Au Tudian Yournal



