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Abstract

A novel cyclic chalcone analogue, (E)-6-((4-(3,4-dichlorophenyl)-1-oxo-3,4-dihydronaphthalen-
2(1H)-ylidene)methyl)-3-methylbenzo[d]oxazol-2(3H)-one (3), was synthesized by acid-
catalyzed condensation of 4-(3,4-dichlorophenyl)-1-tetralone (1) with 3-methyl-2-oxo-2,3-
dihydrobenzo[d]oxazole-6-carbaldehyde (2) using the SOCl, /EtOH catalytic system. The
structure of the newly synthesized compound was confirmed by 'H and '3C NMR spec-
troscopy, FT-IR and high-resolution mass spectrometry (HRMS). Compound 3 incorporates
a sertraline-related 4-(3,4-dichlorophenyl)tetralin framework and a benzoxazolinone scaf-
fold within a single molecular structure.
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1. Introduction

Tetralin or 1,2,3,4-tetrahydronaphthalene, is a privileged structural motif in medicinal
chemistry, being present in a wide range of pharmacologically active molecules of both
natural and synthetic origin. Examples include tetracycline antibiotics (e.g., doxycycline,
minocycline) and anthracycline antibiotics (e.g., doxorubicin, idarubicin), sex hormones
such as estrogens, and the anticancer agents podophyllotoxin and etoposide [1]. Syn-
thetic drugs incorporating the tetralin scaffold have also found widespread therapeutic
application; notable examples include sertraline (an SSRI antidepressant), tetryzoline (an
a-adrenergic agonist), and nadolol (a 3-adrenoceptor antagonist) [2] (Figure 1).

1-Tetralone (3,4-dihydronaphthalen-1(2H)-one) can be viewed as a carbonyl derivative
of tetralin; although it lacks direct pharmacological activity, various substituted tetralones
have been synthesized and tested for biological activity [3], including potential anti-
tumor activity [4-7], monoamine oxidase (MAO) inhibition [8,9], and acetylcholinesterase
(AChE) inhibition [10].

Continuing our research program on the design and synthesis of chalcones with poten-
tial biological activity, we report herein the synthesis of a novel 2-benzylidene-1-tetralone,
namely (E)-6-((4-(3,4-dichlorophenyl)-1-oxo0-3,4-dihydronaphthalen-2(1H)-ylidene)methyl)-
3-methylbenzo[d]oxazol-2(3H)-one (3). The selection of 4-(3,4-dichlorophenyl)-1-tetralone
(1) was motivated by its role as a synthetic intermediate in the preparation of sertraline, a
clinically used antidepressant. This ketone was therefore chosen as a starting material for
the synthesis of a novel cyclic chalcone analogue combining the sertraline-related tetralin
framework with a biologically relevant benzoxazolone moiety [11].

Molbank 2026, 2026, M2248

https://doi.org/10.3390/M2248


https://crossmark.crossref.org/dialog?doi=10.3390/M2248&domain=pdf&date_stamp=2026-10-28
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/molbank
https://www.mdpi.com
https://orcid.org/0000-0001-9424-0598
https://orcid.org/0000-0002-5541-541X
https://doi.org/10.3390/M2248

Molbank 2026, 2026, M2248

2 of 5

OH O OH_ O
OH
H
SN
Doxycycline

NH OH
i, OO ko QL
NH, | O/Y\” o ;
z HO OH = O
OH
cl HO ~o o~
Cl O-
Sertraline Nadolol Podophyllotoxin

Figure 1. Drugs containing a tetralin scaffold.

2. Results and Discussion

The most commonly used, classic, and practically universal method for the synthesis
of o, 3-unsaturated ketones is the Claisen-Schmidt condensation. This is a type of crossed
aldol condensation that occurs between an aromatic aldehyde and an alkyl aryl ketone in
the presence of basic or acidic catalysts [10,12,13].

The synthesis of target compound 3 was accomplished using the pathway illustrated
in Scheme 1. Experimental data showed that the Claisen-Schmidt condensation of 4-
(3,4-dichlorophenyl)-1-tetralone (1) with 3-methyl-2-oxo-2,3-dihydrobenzo[d]oxazole-6-
carbaldehyde (2), catalyzed by 10% potassium hydroxide, yielded a dark reaction mixture
containing only traces of the product (3) after 24 h of stirring at room temperature. However,
heating the mixture to reflux resulted in hydrolysis of the oxazolone ring in 2.

/
N
. O\/C[ \—0 _SOCKL/EIOH
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Scheme 1. Synthesis of (E)-6-((4-(3,4-dichlorophenyl)-1-oxo0-3,4-dihydronaphthalen-2(1H)-
ylidene)methyl)-3-methylbenzo[d]oxazol-2(3H)-one (3).

To overcome these limitations, the reaction conditions were investigated under acidic
catalysis conditions. For this purpose, a protocol previously established in our laboratory
was employed [14], wherein hydrogen chloride was generated in situ from thionyl chloride
and ethanol. The reaction was performed at ambient temperature and monitored by
thin-layer chromatography (TLC). After 4 h, the target solid compound 3 was isolated
and purified by recrystallization from toluene, affording the target solid compound 3 as
light-yellow crystals in 76% yield.

The structure of compound 3 was confirmed by FT-IR, 'H and '3C NMR spectroscopy
and high-resolution mass spectrometry (HRMS) (Supplementary Materials Figures S1-54).
In the 'H NMR spectrum, the characteristic singlet observed at 5 7.88 ppm was as-
signed to the exocyclic methine proton (CH=) of the cyclic chalcone system. The con-
figuration of compound 3 was assigned as E in accordance with the literature data for
structurally related 2-arylidene-1-tetralone derivatives [15,16]. The aromatic protons res-
onated in the & 6.91-8.22 ppm region. In the aliphatic region, the proton of the CH
group of the dihydronaphthalenone ring appeared at 6 4.28-4.30 ppm, while the two di-
astereotopic methylene protons gave separate resonances at 6 3.28-3.32 ppm and within the
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b 3.36-3.43 ppm region. The latter signal overlapped with the resonance of the N-methyl
group of the benzoxazolinone moiety.

The '3C NMR spectrum further supported the proposed structure. The carbonyl
carbon of the «,-unsaturated tetralone system resonated at 6 187.02 ppm, whereas the
carbonyl carbon of the benzoxazolinone moiety appeared at 6 154.55 ppm. The aromatic and
olefinic carbon resonances were observed in the 5 108.05-143.69 ppm region. The signals at
5 43.94 and 35.14 ppm were attributed to the aliphatic carbons of the dihydronaphthalenone
moiety, while the signal at 5 28.28 ppm corresponded to the N-methyl carbon. The HRMS
data were also consistent with the proposed molecular composition of compound 3.

3. Materials and Methods
3.1. General

All chemicals were purchased from Acros Organics (Geel, Belgium) and used with-
out further purification unless otherwise stated. The synthesis of 3-methyl-2-oxo-2,3-
dihydrobenzo[d]oxazole-6-carbaldehyde (2) [17] and 4-(3,4-dichlorophenyl)-1-tetralone
(1) [18] was carried out using previously described methods. The progress of the reactions
and the purity of the synthesized compound were monitored by thin-layer chromatog-
raphy (TLC) on silica gel plates (Kieselgel 60 F,54, Merck, Darmstadt, Germany) using
toluene/chloroform/methanol (3.5:1.5:0.5, v/v) as the eluent.

Melting points were determined on a Boetius hot-stage microscope (Carl Zeiss Jena,
Germany). Infrared spectra (FT-IR) were acquired on a Shimadzu FTIR 8400S Fourier
transform infrared spectrophotometer (Duisburg, Germany) in nujol. NMR spectra were
recorded in CDCl3 on a Bruker Avance III HD 500 spectrometer (Billerica, MA, USA)
operating at 500 MHz for 'H and 125.8 MHz for '*C. Chemical shifts are reported in
parts per million (J) relative to the solvent peak, and coupling constants (J) are given
in hertz (Hz). High-resolution mass spectra (HRMS) were obtained using an Orbitrap
Exploris 120 Mass Spectrometer, Thermo Fisher Scientific (Waltham, MA, USA).

3.2. Synthesis

(E)-6-((4-(3,4-Dichlorophenyl)-1-oxo0-3,4-dihydronaphthalen-2(1H)-ylidene)methyl)-
3-methylbenzo[d]oxazol-2(3H)-one (3)

4-(3,4-Dichlorophenyl)-1-tetralone (1) (0.58 g, 2 mmol) was dissolved in hot absolute
ethanol (6 mL), and 3-methyl-2-oxo-2,3-dihydrobenzo[d]oxazole-6-carbaldehyde (2) (0.35 g,
2 mmol) was added. The reaction mixture was allowed to cool to room temperature, and
thionyl chloride (0.6 mL) was added dropwise to the resulting suspension, upon which
a clear solution was formed. The reaction mixture was stirred at room temperature for
12 h and monitored by TLC. After completion of the reaction, a small amount of water was
added, and the resulting precipitate was collected by filtration, washed with water and a
small amount of ice-cold methanol, and dried. The crude product was obtained in 89%
yield (0.80 g). Recrystallization from toluene afforded compound 3 as light-yellow crystals
in 76% yield (0.68 g).

Light-yellow crystals; m.p. 186-188 °C (PhCHj3). IR (nujol): 1500, 1591, 1660, 1783
cm~1. TH NMR (500 MHz, CDCl3): § 3.28-3.32 (m, 1H, CH>), 3.36-3.43 (m, 4H, CH, and
NCH3;), 4.28-4.30 (m, 1H, CH), 6.91 (dd, 1H, Ar-H, ] =8.3 Hz, ] = 2.1 Hz), 6.95 (d, 1H, Ar-H,
J=85Hz),7.01(d, 1H, Ar-H, ] =7.6 Hz), 7.14-7.15 (m, 2H, Ar-H), 7.18 (d, 1H, Ar-H, ] = 2.1
Hz), 7.33 (d, 1H, Ar-H, ] = 8.3 Hz), 7.43-7.46 (m, 1H, Ar-H), 7.49-7.52 (m, 1H, Ar-H), 7.88
(s, 1H, =CH), 8.22 (dd, 1H, Ar-H, ] =7.77 Hz, ] = 1.4 Hz). '3C NMR (125.8 MHz, CDCl5):
5187.02,154.55, 143.69, 143.19, 142.62, 137.64, 133.85, 133.26, 132.78, 132.53, 132.19, 131.11,
130.64, 130.19, 130.12, 128.58, 128.50, 127.98, 127.59, 126.44, 110.67, 108.05, 43.94, 35.14, 28.28.
HRMS (ESI): Found 450.0657 Calcd. for Co5sH17Clo,NO3: 450.0658 [M + H]*.
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Supplementary Materials: FT-IR, 'H- and 3C-NMR, HRMS for compound 3; Figure S1: FT-IR
spectrum of compound 3; Figure S2: 'H-NMR spectrum of compound 3; Figure S3: 13C-NMR
spectrum of compound 3; Figure S4: HRMS of compound 3.
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