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ABSTRACT

In the present study the synthesis of Chromene derivatives 7-ethyl-2, 3, 4, 4a-tetrahydro-
1H-xanthen-1-one (3a), 7-bromo-2, 3, and 4, 4a-tetrahydro-1 H-xanthen-1-one (3b), 5-ethoxy-2,
3, and 4, 4a-tetrahydro-1 H-xanthen-1-one (3c),7-ethyl-3, 3a-dihydrocyclopenta[b]Chromen-
1(2H)-one (4a), 7-bromo-3, 3a-dihydrocyclopenta[b]Chromen-1(2H)-one (4b),and 5-ethoxy
-3, 3a-dihydrocyclopenta[b]Chromen-1(2H)-one (4c) have been reported by the reaction of substituted
Salicylaldehyde with 2-cyclopenten-1-one/2-cyclohexen-1-one in the presence of ammonium
acetate with ethanol using microwave-irradiation. The Microwave synthesized complexes have been
categorized via IR, 'TH-NMR, *C-NMR, Mass Spectroscopy then elemental analysis. In this Microwave
irradiation method contains two scheme, in the Scheme 2 gives high yield compare to Scheme 1.In
the antibacterial and anti-fungal study the compounds 3b, 4a shows good and 4b shows very good
activity against Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus and 3b, 3¢
shows good activity against Aspergillus Niger, Penicillium species and Candida albicans, compare
to others. Short reaction time, environment friendly products, high economical, excellent yield and
good microbial activity are the highest benefits of this technique which create high commercial
value than the other methods.
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INTRODUCTION

Eco-friendly synthetic procedure is a novel
and promptly developing methods of medicinal
chemistry. It’s very fast growing importance is used
for medicinal chemistry research fields because
these methods are constructed to avoid the chemical

waste and save the time. Microwave irradiation'-®
method is the greatest changes for traditional
chemical synthetic root. Through applying the
eco-friendly synthetic technique, we can eliminate
the use of poisonous thinners, hazardous producing
substances and also the elimination of by-product.
Gedye with Giguere (1986) stated for the paramount
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period that a natural organic synthesis might be
directed precisely quickly under microwave synthesis
methods. In the medicinal chemistry and natural
products field 2H-Chromenes (2H-1-Benzopyrans)
are acting as an important intermediate*® for many
organic synthesis. Generally some Chromene
containing compound used for the intermediates
of positive logically arising product, such as
Miroestrol compound. Coumarins compounds
act as a very good antioxidant® and equally
fluorescent methods, pointers for custom in
evaluating, stabilizers, besides with medicinal
usage for their, diuretic, anticoagulant, anti HIV?,
antitumor, anti-inflammatory®'°, anticanser'!, anti-
Alzheimer’s'>'3 central nervous system activity'*
anti-leukemic, anti-bacterial'®-?5, anti-malarial
events?®, emetic?’. Furthermore, they can be
working as grease, paints, colors and used as possible
eco-friendly agrochemicals. It has been reported?®?
that poly functional vinylic compounds can be
prepared by using Ammonium acetate substrates.
The structures of microwave synthesized Chromene
derivatives assumed from their elemental analysis
(C, H, O, N, and Br) and IR, 'H, *C -NMR, Mass
spectra and tested the antimicrobial activity. In
our knowledge this tecnique is the best methods
for microwave synthesis and microbial activity of
Chromene derivatives because this is eco-friendly
simple method, good vyield, short time and more
economical.
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EXPERIMENTAL

Use the open capillary tube to find out the
compound melting points. FT-IR spectra data (KBR)
were taken on Perkin-Elmer1300 FT IR spectrometer
and Bruker WM-400 instruments (FT NMR400 MHz)
recorded 'H NMR &'*C NMR (Internal standard-
TMS), GC-MS spectra were recorded on GC-Mass
spectrometer instruments. Total products presented
suitable small analytical report. Cleanliness of the
product was tested by thin layer chromatography
methods.

Scheme 1
Synthesis of 7-ethyl-2, 3, 4, 4a-tetrahydro-1H-
xanthen-1-one (3a)

With a mixture of 5 mm 5-ethyl-2-
hydroxybenzaldehyde in ethanol (few ml) and
20 mole% of ammonium acetate followed by of
2-cyclohexen-1-one (10 mm) added and the constant
stirring continued on Microwave irradiation for
5 minute. Then the reaction compound was converted
into an acid medium with a few ml of concentrated
HCI and the bottom level was detached, wash the
aqueous level with DCM. The compound deposit
was dehydrated and, after the distillation process,
providing the Chromene compound 7-ethyl-2, 3, 4,
4a-tetrahydro-1H-xanthen-1-one (3a) and in good
yield (Table 1, Scheme 1).

Genaral Scheme 1 0 0
CHO NH,0Ac i
Fﬁ@f + — K
OH Ethanol, MW 0
1 2a 3a-c

Subsituted 2-cvelohexen-1-one
Salicylaldehyde

R= ethyl OEt,Br

General Scheme 2 o 0
CHO NH 4DAC S
[ —— R
S DY
OH Ethanol, MW Q
1 2b 4a-c
Subsituted

2-cvclopentene-1-one
Salicyladehyde

R=ethyl, OEtBr
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7-Ethyl-2, 3, 4, 4a-tetrahydro-1H-xanthen-
1-one (3a): (Scheme-1). m.p. of the product is 172
°C yield 58 %. IR (KBr,Amax, cm'"): 3116, 2995 (Ar-
CH, str), 2860 (C-H str for CH3), 2846-2816 (C-H
str for CH2), 1647 (C=0, str), 1534, 1575 (C=C,
str), 1421, 1460 (C-C single bond str), 1220, 1290
(C-O single bond str). 'HNMR (DMSO-H,0) : 8.15
(1H , s), 7.55 (1H , s), 7.03-7.04 (1H , d), 6.66-
6.67 (1H , d), 5.03-5.04 (1H, t), 3.28-3.34 (2H ,1),
2.22-2.36 (2H , q),1.67-1.74 (2H , m), 1.65-1.68
(2H , m),1.51-1.53(3H,t)."®*NMR (DMSO-H,0): 17.7
3,23.84,30.52,35.13,42.74,59.14,99.29,107.01,126
.22,127.21,128.33,131.93, 144.83, 148.28, 165.31.
GC-Mass: m/z = 228 M+.

Synthesis of 7-Bromo-2, 3, and 4, 4a-tetrahydro-1H
-xanthen-1-one (3b)

With a mixture of 5 mm 5-Bromo-2-
hydroxybenzaldehyde in ethanol (few ml) and 20%
per mole of ammonium acetate followed by of
2-Cyclohexen-1-one (10 mm) added and the constant
stirring continued on Microwave irradiation for
5 minute. Then the reaction compound was converted
into an acid medium with a few ml of concentrated
HCI and the bottom level was detached, wash the
aqueous level with DCM. The compound deposit
was dehydrated and, after the distillation process,
providing the Chromene compound 7-bromo-2, 3,
and 4, 4a-tetrahydro-1 H-xanthen-1-one (3b)) and
in good yield (Table 1, Scheme 1).

7-Bromo-2, 3, and 4, 4a-tetrahydro-1
H-xanthen-1-one (3b): (Scheme-1): m.p. of the
product is 213°C yield 56 %. IR (KBr, Amax, cm™):
3135, 3014 (Ar-CH str), 2859, 2843 (C-H str for
CH2), 1702 (C=0 group Str), 1560,1527 (C=C group
str), 1384,1365 (single bond C-C str), 1221,1279
(C-0O str.),1869 (overtone for halide substitution)
'HNMR (DMSO-H,0): 8.299 (1H ,s), 7.89
(1H, s),7.348-7.378 (1H ,d) 5.272-5.283 (1H, t),
3.972-3.983 (2H, 1), 2.37-2.39 (2H, multiplet), 1.66-
1.78(2H, m). *NMR (DMSO-H,0) 17.76,23.61,32.8
8,59.21,98.85,112.68,121.07,128.15,129.94,131.17,
143.76, 148.65, 165.17. GC-Mass: m/z = 227. M+.

Synthesis of 5-Ethoxy-2,3,4,4a-tetrahydroxanthen-
1-one (3c)

With a mixture of 5 mm 3-Ethoxy-2-
Hydroxybenzaldehyde in ethanol (few ml) and
20 mole% of Ammonium acetate followed by of
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2-cyclohexen-1-one (10 mm) added and the constant
stirring continued on Microwave irradiation for
5 minute. Then the reaction compound was converted
into an acid medium using a few ml of concentrated
HCI and the bottom level was detached, wash the
aqueous level with DCM. The compound deposit
was dehydrated and, after the distillation process,
providing the Chromene compound 7-Ethyl-2, 3, 4,
4a-tetrahydro-1H-xanthen-1-one (3a) and in good
yield (Table 1, Scheme 1).

5-Ethoxy-2, 3, 4, 4a-tetrahydroxanthen-1-
one (3c): (Scheme-1): m.p. of the product is 197 °C
yield 62 %. IR (KBr, Amax, cm™): 3186, 3070 (Ar-CH
str.), 2955, 2830 (C-H str, CH,), 1688 (aromatic C=0
Str), 1526, 1474 (C=C group str), 1347, 1316 (C-C
group str), 1266, 1223 (C-O str). 'HNMR(DMSO-
H,0):7.98 (1H,s), 7.396-7.399 (1H, d), 7.376-7.393(1H,
q), 7.265-7.271 (1H, d), 5.181-5.253(1H, 1) , 4.512-
4.588 (2H, q),3.172-3.381 (2H),2.476-2.599 (2H,m),
2.453-2.589 (2H, m),2.211-2.232 (3H,t)."*HNMR
(DMS0O-H,0):17.68, 23.29,29.05,33.65,53.28,59.
05,112.29,116.26,118.46,121.16, 134.25, 147.50,
149.65, 152.25, 165.46. Mass spectra: m/z = 244
M+ (base peak).

Scheme 2
Synthesis of 7-Ethyl-3, 3a-dihydrocyclopenta[b]
Chromen-1(2H)-one (4a)

With a mixture of 5 mm 5-ethyl-2-hydroxy
benzaldehyde in ethanol (few ml) and 20 mole% of
Ammonium acetate followed by of 2-cyclopenten-
1-one (10 mm) added and the constant stirring
continued on Microwave irradiation for 5 minute.
Then the compound was converted into an acid
medium with a few ml of concentrated HCI and
the bottom level was detached, wash the aqueous
level with DCM. The organic compound deposit
was dehydrated and, after the distillation process,
providing the Chromene compound 7-Ethyl-3,
3a-dihydrocyclopenta[b]Chromen-1(2H)-one (4a)
and in good yield. (Table 2, Scheme 2).

7-Ethyl-3, 3a-dihydrocyclopenta[b]
Chromen-1(2H)-one (4a): (Scheme-Il): m.p. of the
product is 167 °C yield 66 %. IR (KBr, Amax, cm™):
3119, 3010 (Ar-CH str.), 2976 (C-H str for CH,),
2904, 2816 (C-H str for CH,) 1667 (aromatic C=0O
group str), 1544, 1450 (C=C group str), 1365 (C-C
group str), 1223, 1173(C-O group str). 'HNMR
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(DMSO-H,0): 7.751 (1H, s), 7.334-7.347 (1H, d),
7.269-7.279 (1H, d), 6.951 (1H, s), 5.133-5.247
(1H, t), 4.28-4.34 (2H, 1), 3.118-3.166 (2H ),
2.671-2.729 (2H,m),2.229-2.366 (3H, m)."*C NMR
(DMSO-H,0):17.74,23.74,31.92,34.83,59.94,103
11,11.12,112.01,126.11,128.33,141.84, 144.89,
148.15,168.32.GC-Mass: m/z = 214 M+.

7-bromo-3, 3a-dihydrocyclopenta[b]Chromen-
1(2H)-one (4b)

With a mixture of 5 mm 5-bromo-2-
hydroxybenzaldehyde in ethanol (few ml) and
20% per mole of Ammonium acetate followed by
of 2-cyclopenten-1-one (10 Mm) added and the
constant stirring continued on Microwave irradiation
for 5 minute. Then the compound was converted
into an acid medium with a few ml of concentrated
HCI and the bottom level was detached, wash the
aqueous level with DCM. The organic compound
deposit was dehydrated and after the distillation
process, providing the Chromene compound
7-Bromo-3, 3a-dihydrocyclopenta[b]Chromen-1(2H)-
one (4b) and in good yield. (Table 2, Scheme 2).

7-Bromo-3, 3a-dihydrocyclopenta[b]Chromen-
1(2H)-one (4b)

(Scheme-ll): m.p. of the product is 204°C
yield 64 %. IR (KBr, Amax, cm™): 3157, 3021
(Ar-CH str), 2964, 2832 (C-H str, CH2), 1710
(aromatic C=0 group str), 1573, 1526 (C=C group
str), 1465, 1391 (C-C group str), 1197, 1250
(C-O str.), 1895(overtone for halides). 'THNMR
(DMSO-H,0): 8.061 (1H, s), 7.683 (1H, s), 7.511-
7.578 (1H, d), 7.499-7.508 (1H, d), 5.371-5.379
(1H, t), 3.029-3.166 (2H, t), 2.265-2.389 (2H, t).
*NMR (DMSO-H,0): 33.06,36.00,73.12,106.88,11
2.55,115.18,128.33,128.65,123.88,133.06,148.89,
172.12.GC-Mass: m/z = 264 M+.

Synthesis of 5-Ethoxy-3, 3a-dihydrocyclopenta[b]
Chromen-1(2H)-one (4c)

With a mixture of 5 mm 3-ethoxy-2-
Hydroxybenzaldehyde in ethanol (few ml) and
20 mole% of Ammonium acetate followed by of
2-cyclopenten-1-one (10 mm) added and the
constant stirring continued on Microwave irradiation
for 5 minute. Then the compound was converted
into an acid medium with a few ml of concentrated

HCI and the bottom level was detached, wash the
aqueous level with DCM. The organic compound
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deposit was dehydrated and after the distillation
process, providing the Chromene compound 5-Ethoxy
-3, 3a-dihydrocyclopenta[b]Chromen-1(2H)-one (4c)
and in good yield. (Table 2, Scheme 2).

5-Ethoxy-3, 3a-dihydrocyclopenta[b]Chromen-
1(2H)-one (4c)

(Scheme-ll): m.p. of the product is 187°C
yield 63 %. IR (KBr, Amax, cm™): 3179, 3094,
3027 (Ar-CH str.), 2988, 2931(C-H str for CH,),
2887(C-H str for CH,)1667 (aromatic C=O group
str), 1594, 1532 (C=C group str), 1475, 1376 (C-C
group str), 1189, 1275 (C=0 group str). 'HNMR
(DMSO-H,0): 7.555 (1H, s), 7.213 (1H, d), 6.813-
6.935 (1H, q), 6.660-6.683 (1H, d), 4.86-4.91
(1H, t), 3.95-4.06 (2H, q), 3.53-3.61 (2H, t), 2.48-
2.72(2H, m), 2.22, 2.24(3H, t). ®NMR (DMSO-H,0):
17.88,30.31,34.11,59.00,68.25,111.67,112.19,115
.55,116.05,12 9.46,138.26,141.76,144.73,169.96.
GC-Mass: m/z = 230 M+.

RESULTS AND DISCUSSION

The green synthesis of all sequences
of the final product was prepared by the reaction
substituted salicylaldehyde and ammonium acetate
followed by of 2-cyclohexen-1-one added in the
presence of Microwave irradiation. Formation of
3a-3c was established by the occurrence of C-O-C
extending peaks at 1279,1266&1290, Amax, cm
and aromatic C=0 group stretching peaks at
1647,1702&1688, Amax, cm™ in IR and aromatic
group singlet at 7.75,8.29 & 7.98, Amax, cm' for the
xanthene cyclic group in 'THNMR spectra.

"H-NMR spectrum valued showed a
fine triplet at 5 5.03,5. &5.18 due to a xanthene
group of their structure were found over spectral
values and physical data (Table 1). FT-IR and
"H NMR spectral records exposed carbonyl group
absorption band at 1702,1688&1647, Amax, cm™' of
the aromatic -CO-C group, aromatic C-O extends
band at 1290,1279 & 1266, Amax, cm™ aliphatic
group C-H and aromatic C-H group stretching
at 2860, 2859 & 2830 and 3116, 31357 & 3186,
amax, cm™ group of xanthene molecule. GC-Mass
values also reinforced the planned structure through
showing base peak at m/z = 228, 277 & 244M+.

In other methods, the reaction of Substituted
Salicylaldehyde and ammonium acetate followed by
of 2-Cyclopenten-1-one added in the presence of
Microwave irradiation. Formation of 4a, 4b and 4c



NANDHIKUMAR et al., Orient. J. Chem., Vol. 34(4), 2106-2113 (2018) 2110

was established by the occurrence of C-O-C group
stretching peaks at 1223, 1275 & 1250, Amax, cm™'
and C=0 is stretching peaks at 1667, 1667.41 &

1710, Amax, cm™ in FT-IR and aromatic group singlet
at 7.751, 8.06 & 7.55 cm™ for the Chromene cyclic
group in 'THNMR spectra.

Table 1: Chromene compounds physical and analytical data (3a, 3b & 3c)

Compounds  Mol.F Mol. W Y(%) m.p.(°C) Time (Min) Found/calculated (%)
C H (0] Br
3a C,;H,0, 228 58 172 5 78.92 7.06 14.02 0
(78.84 6.98 13.86  0.00)
3b C,H,BrO, 227 56 213 5.5 55.94 3.97 11.46  28.63
(55.82 3.81 11.48 28.71)
3c C,;H,0, 244 62 197 6 73.75 6.6 19.65 0
(73.66 6.52 19.52  0.00)
Table 2: Chromene compounds physical and analytical data (4a, 4b & 4c)
Compounds Mol. F MolWt Y (%) m.p.(°C)Time (Min) Found/Calculated (%)
C H (0] Br
4a C,H,0, 214 66 167 4 7848 659  14.93 0
(78.38 6.48 14.83 0.00)
4b C,HBro, 263 64 204 4.5 54.37 342 12,07 30.14
(54.25 3.32 11.98 30.02)
4c C,H.0O, 230 63 187 5 73.07 6.13 20.85 0
(72.96 6.08 20.75 0.00)

"H-NMR range presented a fine triplet peaks
at 8 5.13,5.37 & 4.86 due to Chromene compounds
of their structure were found over spectral and
physical data (Table 2). FT-IR and 'H-NMR spectral
data exposed carbonyl group absorption band at
1667, 1710 & 1667 cm’' of the aromatic-CO-C group,
aromatic C-O is stretching band at 1223,12791250
& 1250 cm aliphatic group C-H and aromatic group
C-H stretching at 2816, 2832 & 2887 and 3119, 3157
& 31863179 cm™ group of Chromene molecule.
GC-Mass data also reinforced the planned structure

by showing base peak at m/z = 214,264 & 230M+.

Antibacterial activity

Novel synthesized Chromene derivatives
are selected for their anti-bacterial behavior
in vitro beside the species of Escherichia coli
(Gram —ve, micro-organism), Pseudomonas
aeruginosa (Gram -ve, micro-organism) and
Staphylococcus aureus (Gram +ve, micro-organism)
by agar well (disk) diffusion techniques. Ciprofloxacin
is used as a standard drug and the outcomes are

Table 3: Antibacterial activity for Chromene compounds (3a-3c &4a-ac)

Antibacterial activity for (3a-3c &4a-4c)mm

Compounds Escherichia coli (mm) Staphylococcus aureus(mm) Pseudomonas aeruginosa(mm)

3a 6 6 5
3b 7 6 4
3c 8 7 4
4a 7 4 5
4b 16 14 12
4c 5 4 4
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shown in Table-3 and Fig.1. In the antibacterial
study the compounds 3b, 4a shows good and
4b shows very good activity against Escherichia
coli, Staphylococcus aureus and Pseudomonas
aeruginosa, compare to others.

Anti-fungal activity

Novel green synthesized Chromene
compounds are selected for their antifungal behavior
in vitro beside the micro-organism of Penicillium
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species, Aspergillus Niger and Candida albicans, by
agar well (disk) diffusion techniques. The experiment
products are liquefied in DMSO.

Commercial Amphotericin-B is used as a
standard and the outcomes are displayed in Table 4
and Fig. 2. In the anti-fungal study the compounds 3b
and 3c shows very good activity against Aspergillus
Niger, Penicillium species, Candida albicans and,
compare to others.

Table 4: Anti-fungal activity for (3a-3c &4a-4c)

Anti-fungal activity for (3a-3c & 4a-4c)mm

Compounds Penicillium sps Aspergillus niger Candida albicans

(mm) (mm) (mm)
3a - - -
3b 8 4
3c 4 5 5
—a— Escherichia coli —=— P enicillium sps
—e— Staphylococcus aureus —e— Aspergillus Miger
6 —&— Pseudomonas aeruginosa —&— C andida albicans
i .
14 4
= = 5
= 12 E
z =
= =
% 10 4 *g 4 -
ﬁ —
B &
g S
E= = 2
-E =
< 54 <
24
4

T T T T T T T T T T T
3a 3b 3c 4a 4b 4c

Compounds

Fig.1. Antibacterial study for compounds (3a-3c & 4a-4c)

CONCLUSIONS

Microwave assisted synthesis of Substituted
Salicylaldehyde with 2-cyclopenten-1- /2-cyclohexen-
1-one in the presence of ammonium acetate with
ethanol gives a good yield of some novel Chromene
compounds (3a-3c and 4a-4c). In this synthetic
Microwave irradiation method the compound
4a-4c (Table 1) gives high yield. Total compounds
are lively against all the verified bacterial and
fungal strains. Compound 3a-3c and 4a-4c are
medium or more active against antibacterial and
fungal strains for standard drug and antibacterial
activity. In the antibacterial and anti-fungal study

T T T T T T T T T T T
iz 3D 3o iz 40 4c

Compounds

Fig. 2. Anti-fungal study for compounds (3a-3c &4a-4c)

the compounds 3b, 4a shows good and 4b shows
very good activity against Staphylococcus aureus,
Pseudomonas aeruginosa and Escherichia coliand
3b, 3c shows very good activity against Aspergillus
Niger, Penicillium species and Candida albicans,
compare to others. This research work has high
economic, because used available and simple
catalyst, simple reaction methods, need less time
and get ecofriendly nature.
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