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A new series of 2-((E)-2-(thiophen-2-yl)vinyl)-4H-chromen-4-ones have been synthesized and characterized by mass, 
IR, 1H and 13C NMR spectroscopy. The characterization data supports the formation of synthesized compounds. All the 
synthesized compounds have been investigated for antibacterial activity against Pseudomonas flurescence (NCIM 2059), 
Escherichia coli (NCIM 2576) as Gram negative and Staphylococcus aureus (NCIM 2602), Bacillus subtilis (NCIM 2162) 
as Gram positive bacteria at different concentrations and they show moderate to good antibacterial activity. 
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Due to biological importance of flavones, chemists 
take good efforts for synthesis of their novel 
derivatives. Position and nature of substituents 
decides potential of biological activities associated 
with flavones. Thiophene and its derivatives attract 
researchers attention due to its diversified activities as 
well as importance in medicinal field. It acts as a key 
building block in different pharmaceuticals and 
agrochemicals. Thiophene is five membered cyclic 
heteroaromatic compound. 

Thiophene containing derivatives possesses  
various activities like anticancer1, antihistamine2, 
antitubercular3,4, antiinflammatory5, antibacterial6, 
antidepressant7, analgesic7, 5-ht1a receptor antagonist8, 
5-ht6 receptor antagonist9, phosphodiesterase-iv 
inhibitors10, anti-convulsant11, etc. Thiophene derivatives 
are also used in the synthesis of pesticides, dyes, 
petroleum or coal derivatives. There are many 
pharmaceutical agents having thiophene such as 
Sufentanil (analgesic agent), Tienilic acid (diuretic 
agent), Tenoxicam (anti-inflammatory agent), 
Ethaboxam (fungicide), Dimethenamide (herbicide), etc. 
According to literature study thiophene is present in 
different structural forms like thienopyridine12, 
benzothiophene13, thienopyrimidine14, bithienyl15 
showing different biological activities.  

1,3-Diketone is an active intermediate for the 
organic synthesis. They show metal chelation16 as 
well as corrosion inhibitor17 properties. β-Diketone 
and its derivatives possess many biological activities 
like antimicrobial18,19, HIV-1 integrase inhibitors20,21, 

anticarcinogenic22 and antioxidant23.  
Chromone structure basically found in Flavones and 

2-styrylchromones. Isoflavones are present in various 
plant species while 2-styrylchromones are vinyl 
analogues and present in a small group of naturally 
occurring chromones. Synthetic 2-styrylchromones and 
their derivatives exhibit various biomedicinal activities 
such as antiviral24-26, anticancer27, antioxidant28,29, 
antimitotic30, anti-inflammatory31, antimicrobial32, 
xanthine oxidase inhibitors33, cytotoxic34, antiallergic35, 
monoamine oxidase B inhibitors36, antiproliferative 
agent37, antimitotic agent38, anti-rhinovirus39, anti-
norovirus40, inhibitors of α-amylase and α-glucosidase 
enzymes41, β-amyloid imaging agents42, as well as show 
affinity and selectivity for A3 adenosine receptors43. 

Keeping in mind the biological activities associated 
with chromones, in present study we have synthesized 
thiophene containing substituted chromones 
(Scheme 1) along with the evaluation of their 
antibacterial potential. 

Experimental Section 
All the reagents and solvents were of A. R. grade 

and used without further purification. Reactions were 
monitored using thin-layer chromatography (TLC) 
carried out on pre-coated silica plates. The spot 
visualization was carried out under UV light. Physical 
constants were recorded in liquid paraffin bath with 
the help of capillaries and are uncorrected. The IR 
spectra of synthesized compounds were recorded on 
Shimadzu IR Affinity-1S Fourier Transform Infrared 
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Spectrophotometer. 1H NMR and 13C NMR spectra of 
some selected synthesized compounds were recorded 
on Bruker Avance II 400 MHz NMR spectrometer 
with DMSO-d6 as a solvent and TMS as an internal 
standard. Peak values are shown in δ (ppm). Mass 
spectra were recorded on Water Acquity TQD mass 
spectrometer. The biological activities of all 
synthesized compounds were carried out by using 
Well Diffusion Method. Gram-negative bacterial 
strains Pseudomonas flurescence (NCIM 2059), 
Escherichia coli (NCIM 2576) and Gram-positive 
bacteria strains Staphylococcus aureus (NCIM 2602), 
Bacillus subtilis (NCIM 2162) were obtained from 
NCIM (NCL, Pune) and were grown in Luria Burtony 
medium from Hi Media, India. For the said screening 
Ampicillin was used as a standard drug. Antibacterial 
activity was tested against the said strains at 
concentrations of 100, 30 and 10 μg/mL. 

Results and Discussion 
Synthesis of 2-((E)-2-(thiophen-2-yl)vinyl)-4H-

chromen-4-ones (5) via ester was carried out by known 
method44. The reaction is outlined in Scheme 1, where 
(E)-3-(Thiophen-2-yl)acrylic acid 1 on esterification 
with substituted 2-hydroxy acetophenone 2 gave (E)-2-
acetylphenyl 3-(thiophen-2-yl)acrylates 3a-h. IR spectra 

of 3a showed the band at 1735 cm–1 for –O-C=O 
frequency. It also exhibited the bands at 1674 and 1614 
cm–1 for C=O and C=C stretching frequencies 
respectively. The 1H NMR spectrum of 3a showed the 
doublet at ẟ 6.62 with J = 16 Hz is due to olefinic 
proton. Singlet at ẟ 2.51 was due to –CH3 protons. The 
mass spectrum of compound 3a showed the molecular 
ion peak at m/z 430 [M-H]+, along with 
two isotopic peaks 432 (M+2) and 433.3 (M+4). 
Compound 3 in basic medium gave 1,3-diketones 4a-h. 
IR spectra of 4a showed the band at 3115 cm–1 for –OH 
stretching frequency. The bands appeared at 1612, 1564 
cm–1 were due to C=O and C=C stretching frequencies 
respectively. The 1H NMR spectrum of 4a showed two –
OH singlet’s proving keto-enol tautomerism in diketone 
at ẟ 15.30 and ẟ 11.49. The mass spectrum of 4a showed 
molecular ion peak at m/z 427 [M-H]+ with isotopic 
peaks 429 (M+2) and 431 (M+4). Intramolecular 
cyclization of 4a in acidic medium gave 2-((E)-2-
(thiophen-2-yl)vinyl)-4H-chromen-4-one 5a-h. IR 
spectra of 5a showed the band at 1651 cm–1 due to 
carbonyl. The band at 1620 cm–1 indicated C=C 
stretching frequency. Absence of –OH band in 5a 
confirmed the formation of styrylchromones. The 
1H NMR spectrum of 5a showed the singlet at ẟ 6.47 
due to chromone proton. The molecular ion peak of 5a 

Scheme 1 — Reaction scheme of synthesis of 2-((E)-2-(thiophen-2-yl)vinyl)-4H-chromen-4-ones (5) 
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was observed at m/z 411 [M+H]+ with isotopic peaks 
413 (M+2) and 415 (M+4). All these spectral data 
confirmed the transformation of ester to diketone and to 
styrylchromone derivatives. The synthesized compounds 
were also confirmed by 13C NMR spectroscopy and 
mass spectrometry. 

Antibacterial screening 
In vitro antibacterial screening of all the 

synthesized compounds was done by using Well 
Diffusion Method. Antibacterial activity was tested 
against Pseudomonas flurescence (NCIM 2059), 
Escherichia coli (NCIM 2576) as Gram negative and 
Staphylococcus aureus (NCIM 2602), Bacillus 
subtilis (NCIM 2162) as Gram positive bacteria at 
concentrations of 100, 30 and 10 μg/mL. Ampicillin 
was used as a standard drug.  

Bacterial strains were obtained from NCIM (NCL, 
Pune) and were grown in Luria Burtony medium from 
Hi Media, India. All bacterial cultures were first 
grown in Luria Burtony media at 37°C at 180 rpm. 
Once the culture reaches 1 O D it is used for 
antibacterial assay. The assay was performed in 96 
well plates after 8 h and 12 h for Gram negative and 

Gram positive bacteria respectively45. 0.1% of 1 O D 
culture at 620 nm was used for screening inoculated 
culture, was added into each well of 96 well plates 
containing the compounds to be tested. Optical 
density for each plate was measured at 620 nm after 
8 h for Gram negative bacteria and after 12 h for 
Gram positive bacteria. The in vitro preliminary 
screening values (% inhibition) against micro-
organisms tested are summarized in Table 1. The 
results showed that 3f exhibited better activity and 5a 
moderate activity against E. coli at concentration 100 
µg/mL. Compounds 3h, 5e and 5g showed better 
activity towards B. subtilis while 4h, 5a exhibited 
moderate activity at concentration 100 µg/mL. None 
of the compounds shows activity against S. aureus. 
Remaining compounds were found to be weakly 
active or inactive against all four bacterial strains 
(Table 1). 

General procedure for the synthesis of (E)-2-
acetylphenyl 3-(thiophen-2-yl)acrylate, 3a-h 

A mixture of (E)-3-(Thiophen-2-yl)acrylic acid 1 
(0.01 mol) and substituted 2-hydroxy acetophenone 2 
(0.01 mol) was dissolved in 10 mL dry pyridine and it 

Table 1 — Antibacterial screening of compounds (% inhibition) 3a-h, 4a-h, 5a-h 
Concentration in µg/mL 

Gram Negative Bacteria Gram Positive Bacteria 
P. flurescence E. coli S. aureus B. subtilis

Compd 100 30 10 100 30 10 100 30 10 100 30 10 
3a – – – – – – – – – – – – 
3b 10.4 7.7 6.3 47.5 4.0 0.5 – – – – – – 
3c 11.8 11.3 9.6 – – – – – – 19.3 – – 
3d – – – 29.7 1.6 0.3 – – – 34.8 14.5 10.3 
3e – – – – – – – – – 16.3 10.7 1.8 
3f – – – 83.5 1.8 – – – – 3.7 3.3 1.0 
3g – – – 6.1 – – – – – 22.1 7.7 – 
3h – – – 41.9 9.2 5.2 – – – 90.7 19.5 10.0 
4a – – – 1.6 – – – – – 19.8 – – 
4b – – – 32.1 5.0 – – – – 8.6 5.8 4.9 
4c – – – 8.9 – – – – – 6.3 – – 
4d – – – – – – – – – 24.7 13.0 3.7 
4e – – – 38.9 28.0 26.8 – – – 3.8 – – 
4f – – – 44.1 23.7 23.6 – – – – – – 
4g – – – 10.4 6.0 – – – – 9.8 4.7 – 
4h – – – 20.9 13.3 – – – – 66.9 18.0 8.6 
5a – – – 63.3 – – – – – 79.3 68.9 59.1 
5b – – – – – – – – – 10.0 – – 
5c – – – – – – – – – – – – 
5d – – – – – – – – – – – – 
5e – – – – – – – – – 97.1 25 – 
5f – – – – – – – – – – – – 
5g – – – – – – – – – 96.6 93.7 42.4 
5h – – – – – – – – – – – – 

AMP 97.0 95.2 92.2 96.6 92.0 92.1 95.0 93.8 91.1 98.5 95.0 90.5 
AMP- Ampicillin, (–) indicates inactive 
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was cooled to 0°C in ice bath. To this reaction 
mixture 0.01 mol of POCl3 was added with stirring 
while maintaining the temperature below 5°C. After 
complete addition of POCl3, the reaction mixture was 
kept overnight at RT and then poured over crushed 
ice. The product was purified by recrystallization 
from alcohol to afford compound 3. 

(E)-2-Acetyl-4-bromophenyl 3-(3-bromothiophen-
2-yl)acrylate, 3a: Off White solid. Yield 65%. m. p.
104-106°C. IR: 1735 (-O-C=O), 1674 (C=O), 1614
(C=C) cm–1; 1H NMR (DMSO-d6): δ 2.51 (s, 3H,
CH3), 6.62 (d, 1H, =CH, J= 16.0 Hz), 7.29 (m, 2H,
Ar-H), 7.80-7.84 (m, 2H, Ar-H & =CH), 7.94 (d, 1H,
Ar-H, J= 4.0 Hz), 8.05 (d, 1H, Ar-H, J= 2.4 Hz);
13C NMR (CDCl3): δ 29.79, 116.68, 117.51, 119.29,
125.54, 128.95, 131.78, 132.87, 132.89, 133.81,
136.05, 138.04, 148.04, 164.36, 196.26; MS: m/z 430
[M-H]+, 432 (M+2), 433.3 (M+4).

(E)-2-Acetyl-4-chlorophenyl 3-(4-
bromothiophen-2-yl)acrylate, 3b: Off White solid. 
Yield 62%. m. p. 109-110°C. IR: 1741 (-O-C=O), 
1680 (C=O), 1622 (C=C) cm–1; 1H NMR (DMSO-d6): 
δ 2.42 (s, 3H, CH3), 6.67 (d, 1H, =CH, J= 16.01 Hz), 
7.36 (d, 1H, Ar-H, J= 8.0 Hz), 7.64 (s, 1H, Ar-H), 
7.86-7.90 (m, 2H, Ar-H & =CH), 7.92 (s, 1H, Ar-H), 
8.06 (d, 1H, Ar-H, J= 2.4 Hz); 13C NMR (CDCl3): δ 
29.78, 116.63, 117.50, 119.28, 125.52, 128.96, 
131.77, 132.86, 132.88, 133.82, 136.04, 138.06, 
148.00, 164.36, 196.26; MS: m/z 384 [M-H]+, with 
isotopic peak. 

(E)-2-Acetyl-4-bromophenyl 3-(4-bro-
mothiophen-2-yl)acrylate, 3c: Off White solid. Yield 
59%. m. p. 110-112°C. IR: 1733 (-O-C=O), 1675 
(C=O), 1610 (C=C) cm–1; 1H NMR (DMSO-d6): δ 
2.49 (s, 3H, CH3), 6.65 (d, 1H, =CH, J= 15.9 Hz), 
7.27 (d, 1H, Ar-H, J= 8.2 Hz), 7.82-7.87 (m, 2H, Ar-
H & =CH), 7.68 (s, 1H, Ar-H), 7.96 (s, 1H, Ar-H), 
8.03 (d, 1H, Ar-H, J= 2.2 Hz); 13C NMR (CDCl3): δ 
29.75, 116.69, 117.52, 119.29, 125.55, 128.94, 
131.79, 132.88, 132.90, 133.81, 136.06, 138.03, 
148.02, 164.38, 196.25; MS: m/z 428 [M-H]+, with 
isotopic peak. 

(E)-2-Acetyl-4-chloro-5-methylphenyl 3-(4-bro-
mothiophen-2-yl)acrylate, 3d: Off White solid. 
Yield 68%. m. p. 122-124°C. IR: 1740 (-O-C=O), 
1679 (C=O), 1620 (C=C) cm–1; 1H NMR (DMSO-d6): 
δ 2.30 (s, 3H, CH3), 2.46 (s, 3H, CH3), 6.64 (d, 1H, 
=CH, J= 16.02 Hz), 7.35 (s, 1H, Ar-H), 7.66 (s, 1H, 

Ar-H), 7.82 (s, 1H, =CH), 7.95 (s, 1H, Ar-H), 8.08 (s, 
1H, Ar-H); 13C NMR (CDCl3): δ 20.02, 29.77, 
116.70, 117.49, 119.27, 125.53, 128.95, 131.78, 
132.86, 132.92, 133.84, 136.03, 138.05, 148.03, 
164.37, 196.27; MS: m/z 398 [M-H]+, with isotopic 
peak. 

(E)-2-Acetyl-4-methylphenyl 3-(4-bromothiophen-
2-yl)acrylate, 3e: Off White solid. Yield 67%. m. p.
114-115°C. IR: 1738 (-O-C=O), 1677 (C=O), 1619
(C=C) cm–1; 1H NMR (DMSO-d6): δ 2.34 (s, 3H,
CH3), 2.48 (s, 3H, CH3), 6.56 (d, 1H, =CH, J= 15.98
Hz), 7.38 (d, 1H, Ar-H, J= 8.01 Hz), 7.65 (s, 1H, Ar-
H), 7.80-7.85 (m, 2H, Ar-H & =CH), 7.90 (s, 1H, Ar-
H), 8.01 (d, 1H, Ar-H, J= 2.4 Hz); 13C NMR (CDCl3):
δ 23.21, 29.79, 116.60, 117.45, 119.25, 125.50,
128.90, 131.70, 132.81, 132.91, 133.77, 136.11,
138.08, 148.09, 164.30, 196.20; MS: m/z 364 [M-H]+,
with isotopic peak.

(E)-2-Acetyl-4,6-dichlorophenyl 3-(3-
bromothiophen-2-yl)acrylate, 3f: Off White solid. 
Yield 60%. m. p. 110-111°C. IR: 1735 (-O-C=O), 
1674 (C=O), 1614 (C=C) cm–1; 1H NMR (DMSO-d6): 
δ 2.54 (s, 3H, CH3), 6.57 (d, 1H, =CH, J= 15.68 Hz), 
7.21 (d, 1H, Ar-H, J= 4.0 Hz), 7.80-7.86 (m, 3H, Ar-
H & =CH), 7.95 (d, 1H, =CH, J= 15.7 Hz); 13C NMR 
(CDCl3): δ 29.82, 116.62, 117.46, 119.21, 125.51, 
128.91, 131.72, 132.80, 132.90, 133.74, 136.10, 
138.09, 148.10, 164.32, 196.28; MS: m/z 417 [M-H]+, 
with isotopic peak. 

(E)-2-Acetyl-4-chloro-5-methylphenyl 3-(3-
bromothiophen-2-yl)acrylate, 3g: Off White solid. 
Yield 63%. m. p. 128-130°C. IR: 1737 (-O-C=O), 
1678 (C=O), 1617 (C=C) cm–1; 1H NMR (DMSO-d6): 
δ 2.37 (s, 3H, CH3), 2.70 (s, 3H, CH3), 6.63 (d, 1H, 
=CH, J= 16 Hz), 7.25 (s, 1H, Ar-H), 7.78-7.83 (m, 
2H, Ar-H & =CH), 7.96 (s, 1H, Ar-H), 8.06 (s, 1H, 
Ar-H); 13C NMR (CDCl3): δ 20.05, 29.76, 116.71, 
117.50, 119.26, 125.53, 128.95, 131.77, 132.85, 
132.93, 133.83, 136.04, 138.05, 148.03, 164.37, 
196.27; MS: m/z 398 [M-H]+, with isotopic peak. 

(E)-2-Acetyl-4,6-dichlorophenyl 3-(4-bro-
mothiophen-2-yl)acrylate, 3h: Off White solid. 
Yield 64%. m. p. 119-120°C. IR: 1736 (-O-C=O), 
1673 (C=O), 1615 (C=C) cm–1; 1H NMR (DMSO-d6): 
δ 2.50 (s, 3H, CH3), 6.54 (d, 1H, =CH, J= 15.7 Hz), 
7.62 (s, 1H, Ar-H), 7.81-7.88 (m, 2H, Ar-H), 7.92 (s, 
1H, Ar-H), 8.08 (d, 1H, Ar-H, J= 2.3 Hz); 13C NMR 
(CDCl3): δ 29.81, 116.61, 117.47, 119.22, 125.50, 
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128.90, 131.73, 132.79, 130.91, 133.73, 136.08, 
138.10, 148.10, 164.32, 196.28; MS: m/z 418 [M-H]+, 
with isotopic peak. 

General procedure for the synthesis of (E)-1-(2-
hydroxyphenyl)-5-(thiophen-2-yl)pent-4-ene-1,3-
dione, 4a-h: 

Compound 3 (0.02 mol) was taken in 15 mL dry 
pyridine, to this reaction mixture powdered KOH 
(1 gm) was added with constant stirring. After 
addition of KOH the reaction mixture was stirred at 
RT for 3 hrs on the magnetic stirrer. Then the contents 
were poured over crushed ice and acidified with dil. 
HCl. The product was separated by filtration and 
purified by recrystallization from ethanol to yield 
compound 4. 

(2Z,4E)-1-(5-Bromo-2-hydroxyphenyl)-5-(3-
bromothiophen-2-yl)-3-hydroxypenta-2,4-dien-1-
one, 4a: Yellow solid. Yield 61%. m. p. 158-159°C. 
IR: 3115 (-OH), 1612 (C=O), 1564 (C=C) cm–1; 
1H NMR (DMSO-d6): δ 6.79 (d, 1H, =CH, J= 16.0 
Hz), 6.95-6.98 (m, 2H, Ar-H), 7.27 (d, 1H, Ar-H, J= 
8.0 Hz), 7.60-7.67 (m, 2H, Ar-H), 7.88 (d, 1H, Ar-H, 
J= 4.8 Hz), 7.98 (d, 1H, Ar-H, J= 2.4 Hz), 11.49 
(s, 1H, phenolic -OH), 15.30 (s, 1H, enolic -OH); 
13C NMR (CDCl3): δ 97.15, 110.77, 111.37, 120.35, 
120.76, 122.05, 125.44, 130.74, 131.60, 132.38, 
138.44, 141.11, 161.55, 174.07, 194.64; MS: m/z 427 
[M-H]+, 429 (M+2), 431 (M+4). 

(2Z,4E)-5-(4-Bromothiophen-2-yl)-1-(5-chloro-
2-hydroxyphenyl)-3-hydroxypenta-2,4-dien-1-one,
4b: Yellow solid. Yield 59%. m. p. 174-176°C. IR:
3115 (-OH), 1615 (C=O), 1561 (C=C) cm–1; 1H NMR
(DMSO-d6): δ 6.77 (d, 1H, =CH, J= 16.0 Hz), 6.99 (s,
1H, =CH), 7.29 (d, 1H, Ar-H, J= 8.1 Hz), 7.63-7.71
(m, 2H, Ar-H), 7.79 (s, 1H, Ar-H), 7.86 (s, 1H, Ar-H),
8.06 (d, 1H, Ar-H, J= 2.4 Hz), 11.21 (s, 1H, phenolic
-OH), 15.22 (s, 1H, enolic -OH); 13C NMR (CDCl3): δ
97.14, 110.73, 111.30, 120.35, 120.77, 122.06, 
125.43, 130.73, 131.61, 132.36, 138.40, 141.12, 
161.54, 174.06, 194.62; MS: m/z 385 [M-H]+, with 
isotopic peak. 

(2Z,4E)-1-(5-Bromo-2-hydroxyphenyl)-5-(4-
bromothiophen-2-yl)-3-hydroxypenta-2,4-dien-1-
one, 4c: Yellow solid. Yield 57%. m. p. 150-152°C. 
IR: 3118 (-OH), 1617 (C=O), 1571 (C=C) cm–1; 
1H NMR (DMSO-d6): δ 6.74 (d, 1H, Ar-H, J= 16.02 
Hz), 6.91 (s, 1H, =CH), 7.37 (d, 1H, Ar-H, J= 8.1 
Hz), 7.61-7.70 (m, 2H, Ar-H), 7.78 (s, 1H, Ar-H), 

7.87 (s, 1H, Ar-H), 8.08 (d, 1H, Ar-H, J= 2.2 Hz), 
11.24 (s, 1H, phenolic -OH), 15.20 (s, 1H, enolic -
OH); 13C NMR (CDCl3): δ 97.18, 110.70, 111.29, 
120.34, 120.75, 122.04, 125.42, 130.72, 131.58, 
132.36, 138.42, 141.10, 161.53, 174.05, 194.60; MS: 
m/z 427 [M-H]+, with isotopic peak. 

(2Z,4E)-5-(4-Bromothiophen-2-yl)-1-(5-chloro-
2-hydroxy-4-methylphenyl)-3-hydroxypenta-2,4-
dien-1-one, 4d: Yellow solid. Yield 64%. m. p. 229-
230°C. IR: 3120 (-OH), 1618 (C=O), 1569 (C=C) cm–

1; 1H NMR (DMSO-d6): δ 2.42 (s, 3H, CH3), 6.75 (d,
1H, =CH, J= 15.99 Hz), 6.98 (s, 1H, =CH), 7.54 (s,
1H, =CH), 7.62 (s, 1H, Ar-H), 7.82 (s, 1H, ArH), 7.91
(s, 1H, Ar-H), 8.05 (s, 1H, Ar-H), 11.22 (s, 1H,
phenolic -OH), 15.14 (s, 1H, enolic -OH); 13C NMR
(CDCl3): δ 23.25, 97.18, 110.78, 111.28, 120.31,
120.72, 122.01, 125.40, 130.71, 131.59, 132.37,
138.41, 141.14, 161.58, 174.09, 194.66; MS: m/z 399
[M-H]+, with isotopic peak.

(2Z,4E)-5-(4-Bromothiophen-2-yl)-3-hydroxy-1-
(2-hydroxy-5-methylphenyl)penta-2,4-dien-1-one, 
4e: Yellow solid. Yield 63%. m. p. 158-160°C. IR: 
3114 (-OH), 1611 (C=O), 1565 (C=C) cm–1; 1H NMR 
(DMSO-d6): δ 2.35 (s, 3H, CH3), 6.73 (d, 1H, Ar-H, 
J= 15.5 Hz), 6.96 (s, 1H, =CH), 7.32 (d, 1H, Ar-H, J= 
8.0 Hz), 7.58-7.67 (m, 2H, Ar-H), 7.82 (s, 1H, Ar-H), 
7.85 (s, 1H, Ar-H), 8.07 (d, 1H, Ar-H, J= 2.6 Hz), 
11.29 (s, 1H, phenolic -OH), 15.10 (s, 1H, enolic -
OH); 13C NMR (CDCl3): δ 23.15, 97.17, 110.72, 
111.31, 120.32, 120.73, 122.01, 125.42, 130.76, 
131.58, 132.36, 138.42, 141.09, 161.53, 174.03, 
194.60; MS: m/z 365 [M-H]+, with isotopic peak. 

(2Z,4E)-5-(3-Bromothiophen-2-yl)-1-(3,5-
dichloro-2-hydroxyphenyl)-3-hydroxypenta-2,4-
dien-1-one, 4f: Yellow solid. Yield 58%. m. p. 195-
196°C. IR: 3116 (-OH), 1613 (C=O), 1568 (C=C) cm–

1; 1H NMR (DMSO-d6): δ 6.72 (d, 1H, =CH, J= 14.96 
Hz), 6.94 (s, 1H, =CH), 7.18 (d, 1H, Ar-H, J= 5.3 
Hz), 7.69-7.75 (m, 2H, Ar-H), 7.97 (s, 1H, Ar-H), 
8.14 (s, 1H, Ar-H), 12.64 (s, 1H, phenolic -OH), 
15.25 (s, 1H, enolic -OH); 13C NMR (CDCl3): δ 
97.15, 110.73, 111.32, 120.33, 120.70, 122.00, 
125.40, 130.72, 131.60, 132.35, 138.41, 141.11, 
161.53, 174.04, 194.61; MS: m/z 418 [M-H]+, with 
isotopic peak. 

(2Z,4E)-5-(3-Bromothiophen-2-yl)-1-(5-chloro-
2-hydroxy-4-methylphenyl)-3-hydroxypenta-2,4-
dien-1-one, 4g: Yellow solid. Yield 56%. m. p. 162-
163°C. IR: 3113 (-OH), 1610 (C=O), 1566 (C=C) cm–1;
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1H NMR (DMSO-d6): δ 2.41 (s, 3H, CH3), 6.77 
(d, 1H, =CH, J= 16.0 Hz), 6.92-6.97 (m, 2H, Ar-H & 
=CH), 7.56 (s, 1H, Ar-H), 7.68 (s, 1H, Ar-H), 7.91 
(s, 1H, Ar-H), 8.03 (s, 1H, Ar-H), 11.32 (s, 1H, 
phenolic -OH), 15.15 (s, 1H, enolic -OH); 13C NMR 
(CDCl3): δ 23.20, 97.18, 110.80, 111.34, 120.35, 
120.74, 122.03, 125.44, 130.74, 131.62, 132.37, 
138.43, 141.14, 161.54, 174.06, 194.62; MS: m/z 399 
[M-H]+, with isotopic peak. 

(2Z,4E)-5-(4-Bromothiophen-2-yl)-1-(3,5-
dichloro-2-hydroxyphenyl)-3-hydroxypenta-2,4-
dien-1-one, 4h: Yellow solid. Yield 60%. m. p. 168-
169°C. IR: 3122 (-OH), 1619 (C=O), 1571 (C=C) cm–

1; 1H NMR (DMSO-d6): δ 6.68 (d, 1H, =CH, J= 14.94 
Hz), 6.84 (s, 1H, =CH), 7.67 (d, 1H, =CH, J= 15.99 
Hz), 7.79 (d, 1H, Ar-H, J= 2.4 Hz), 7.81 (s, 1H, Ar-
H), 7.86 (s, 1H, Ar-H), 8.09 (s, 1H, Ar-H), 12.31 (s, 
1H, phenolic -OH), 15.11 (s, 1H, enolic -OH); 
13C NMR (CDCl3): δ 97.21, 110.82, 111.37, 120.38, 
120.76, 122.04, 125.38, 130.76, 131.61, 132.35, 
138.40, 141.15, 161.56, 174.08, 194.60; MS: m/z 419 
[M-H]+, with isotopic peak. 

Synthesis of 2-((E)-2-(thiophen-2-yl)vinyl)-4H-
chromen-4-one, 5a-h: 

 Compound 4 was taken in 10 mL ethanol and to 
this 1 mL conc. HCl was added. Reaction mixture was 
heated under reflux for 3 hrs. After completion of 
reaction (checked by TLC), the reaction mixture 
was cooled and poured over crushed ice. The 
product was separated by filtration and purified by 
recrystallization from ethanol to yield compound 5. 

(E)-6-Bromo-2-(2-(3-bromothiophen-2-yl)vinyl)-
4H-chromen-4-one, 5a: White solid. Yield 58%. m. p. 
176-178°C. IR: 1651 (C=O), 1620 (C=C), 1274 (C-O) 
cm–1; 1H NMR (DMSO-d6): δ 6.47 (s, 1H, chromone), 
6.86 (d, 1H, =CH, J= 16.0 Hz), 7.13 (d, 1H, Ar-H, J= 
5.3 Hz), 7.60-7.71 (m, 3H, Ar-H), 7.86 (dd, 1H, Ar-H, 
J= 2.4 & 8.8 Hz), 8.12 (d, 1H, Ar-H, J= 2.4 Hz); 
13C NMR (CDCl3): δ 110.75, 115.49, 118.55, 119.91, 
120.55, 125.45, 127.53, 128.22, 128.38, 131.59, 134.93, 
136.72, 154.71, 161.24, 176.85; MS: m/z 411 [M+H]+, 
413 (M+2) and 415 (M+4). 

(E)-2-(2-(4-Bromothiophen-2-yl)vinyl)-6-chloro-
4H-chromen-4-one, 5b: White solid. Yield 55%. m. 
p. 184-185°C. IR: 1656 (C=O), 1619 (C=C), 1270 (C-
O) cm–1; 1H NMR (DMSO-d6): δ 6.45 (s, 1H,
chromone), 6.84 (d, 1H, =CH, J= 16.02 Hz), 7.63 (d,
1H, =CH, J= 16.00 Hz), 7.72 (d, 1H, Ar-H, J= 8.8

Hz), 7.78 (dd, 1H, Ar-H, J= 2.8 & 8.8 Hz), 7.87 (s, 
1H, Ar-H), 7.95 (s, 1H, Ar-H), 8.16 (d, 1H, Ar-H, J= 
2.8 Hz); 13C NMR (CDCl3): δ 110.76, 115.48, 118.56, 
119.92, 120.56, 125.44, 127.50, 128.24, 128.39, 
131.58, 134.94, 136.73, 154.72, 161.25, 176.83; MS: 
m/z 367 [M+H]+ with isotopic peak. 

(E)-6-Bromo-2-(2-(4-bromothiophen-2-yl)vinyl)-
4H-chromen-4-one, 5c: White solid. Yield 53%. m. 
p. 196-197°C. IR: 1652 (C=O), 1621 (C=C), 1271 (C-
O) cm–1; 1H NMR (DMSO-d6): δ 6.47 (s, 1H,
chromone), 6.89 (d, 1H, =CH, J= 16.0 Hz), 7.62-7.74
(m, 2H, Ar-H & =CH), 7.84 (s, 1H, Ar-H), 7.89 (dd,
1H, Ar-H, J= 2.4 & 8.2 Hz), 7.96 (s, 1H, Ar-H), 8.15
(d, 1H, Ar-H, J= 2.4 Hz); 13C NMR (CDCl3): δ
110.77, 115.47, 118.53, 119.90, 120.53, 125.46,
127.53, 128.23, 128.40, 131.60, 134.92, 136.74,
154.70, 161.23, 176.82: MS: m/z 411 [M+H]+, with
isotopic peak.

(E)-2-(2-(4-Bromothiophen-2-yl)vinyl)-6-chloro-
7-methyl-4H-chromen-4-one, 5d: White solid. Yield
59%. m. p. 169-172°C. IR: 1654 (C=O), 1625 (C=C),
1275 (C-O) cm–1; 1H NMR (DMSO-d6): δ 2.42 (s, 3H,
CH3), 6.48 (s, 1H, chromone), 6.85 (d, 1H, =CH, J=
15.96 Hz), 7.62 (s, 1H, =CH), 7.81 (s, 1H, Ar-H),
8.87 (s, 1H, Ar-H), 7.92 (s, 1H, Ar-H), 8.15 (s, 1H,
Ar-H); 13C NMR (CDCl3): δ 23.18, 110.74, 115.45,
118.52, 119.89, 120.52, 125.48, 127.55, 128.21,
128.35, 131.57, 134.95, 136.70, 154.73, 161.26,
176.86: MS: m/z 381 [M+H]+, with isotopic peak.

(E)-2-(2-(4-Bromothiophen-2-yl)vinyl)-6-methyl-
4H-chromen-4-one, 5e: White solid. Yield 60%. m. 
p. 170-171°C. IR: 1649 (C=O), 1617 (C=C), 1273 (C-
O) cm–1; 1H NMR (DMSO-d6): δ 2.38 (s, 3H, CH3),
6.44 (s, 1H, chromone), 6.87 (d, 1H, =CH, J= 16.03
Hz), 7.60-7.72 (m, 2H, Ar-H & =CH), 7.81 (s, 1H,
Ar-H), 7.86 (dd, 1H, Ar-H, J= 2.2 & 8.0 Hz), 7.94 (s,
1H, Ar-H), 8.11 (d, 1H, Ar-H, J= 2.2 Hz); 13C NMR
(CDCl3): δ 23.28, 110.73, 115.46, 118.54, 119.92,
120.58, 125.49, 127.52, 128.29, 128.37, 131.61,
134.91, 136.71, 154.69, 161.22, 176.84: MS: m/z 347
[M+H]+, with isotopic peak.

(E)-2-(2-(3-Bromothiophen-2-yl)vinyl)-6,8-
dichloro-4H-chromen-4-one, 5f: White solid. Yield 
56%. m. p. 210-212°C. IR: 1653 (C=O), 1622 (C=C), 
1277 (C-O) cm–1; 1H NMR (DMSO-d6): δ 6.41 (s, 1H, 
chromone), 6.88 (d, 1H, =CH, J= 16.0 Hz), 7.17 (d, 1H, 
Ar-H, J= 5.0 Hz), 7.66 (d, 1H, =CH, J= 15.95 Hz), 7.89 
(d, 1H, Ar-H, J= 2.6 Hz), 7.91 (s, 1H, Ar-H), 8.10 (d, 
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1H, Ar-H, J= 2.6 Hz); 13C NMR (CDCl3): δ 110.72, 
115.50, 118.56, 119.93, 120.56, 125.47, 127.51, 128.22, 
128.36, 131.56, 134.90, 136.72, 154.74, 161.27, 176.85: 
MS: m/z 401 [M+H]+, with isotopic peak. 

(E)-2-(2-(3-Bromothiophen-2-yl)vinyl)-6-chloro-
7-methyl-4H-chromen-4-one, 5g: White solid. Yield
54%. m. p. 180-181°C. IR: 1650 (C=O), 1618 (C=C),
1272 (C-O) cm–1; 1H NMR (DMSO-d6): δ 2.38 (s, 3H,
CH3), 6.40 (s, 1H, chromone), 6.82 (d, 1H, =CH, J=
16.0 Hz), 7.16 (d, 1H, Ar-H, J= 5.1 Hz), 7.65 (d, 1H,
=CH, J= 16.0 Hz), 7.78 (s, 1H, Ar-H), 7.88 (s, 1H,
Ar-H), 8.12 (s, 1H, Ar-H); 13C NMR (CDCl3): δ
23.25, 110.79, 115.51, 118.57, 119.94, 120.54, 
125.42, 127.54, 128.20, 128.42, 131.62, 134.96, 
136.75, 154.68, 161.21, 176.87: MS: m/z 381 
[M+H]+, with isotopic peak. 

(E)-2-(2-(4-Bromothiophen-2-yl)vinyl)-6,8-
dichloro-4H-chromen-4-one, 5h: White solid. Yield 
58%. m. p. 176-177°C. IR: 1648 (C=O), 1624 (C=C), 
1276 (C-O) cm–1; 1H NMR (DMSO-d6): δ 6.43 (s, 1H, 
chromone), 6.87 (d, 1H, =CH, J= 16.04 Hz), 7.65 (d, 
1H, =CH, J= 16.04 Hz), 7.90 (d, 1H, Ar-H, J= 2.0 Hz), 
7.94 (s, 1H, Ar-H), 7.98 (s, 1H, Ar-H), 8.14 (d, 1H, Ar-
H, J= 2.0 Hz); 13C NMR (CDCl3): δ 110.71, 115.52, 
118.58, 119.89, 120.57, 125.43, 127.49, 128.22, 
128.41, 131.57, 134.93, 136.72, 154.74, 161.26, 
176.89: MS: m/z 401 [M+H]+, with isotopic peak. 

Conclusion 
In the synthesis of styryl chromones, we found that 

the compounds with substituents like halogens (Cl, 
Br) and alkyl groups exhibited prominent antibacterial 
activity and on further structural modifications they 
may become potent lead compounds. 
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Supplementary information is available in the 

website http://nopr.niscpr.res.in/handle/123456789/ 
58776. 
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