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Dihydrochalcones with radical scavenging properties

from the leaves of Syzygium jambos
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Chemical investigation of the dichloromethane extract of the leaves of Syzygium jambos
furnished three dihydrochalcones, phloretin 40-O-methyl ether (20,60-dihydroxy-40-methoxydi-
hydrochalcone) (1), myrigalone G (20,60-dihydroxy-40-methoxy-30-methyldihydrochalcone) (2),
and myrigalone B (20,60-dihydroxy-40-methoxy-3,50-dimethyldihydrochalcone) (3) with radical
scavenging properties towards the DPPH radical by spectrophotometric method.
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1. Introduction

During past two decades scientists have paid much attention to the research on free
radical science. Alzheimer’s disease, rheumatoid arthritis, cardiovascular disease,

cataracts, diabetes, hypertension, and aging itself, may be caused by a phenomenon
known as oxidative or free radical damage. Antioxidants are substances, which can

prevent, stop, or reduce oxidative damage. It is well known that a diet rich in fruits and

vegetables significantly reduces the incidence and mortality rates of cardiovascular
diseases and certain cancers in humans [1]. Hence it is very important to search for

human friendly antioxidants. For this purpose compounds of plant origin can play a
very prominent role.

In a continuation of our studies towards the search for biologically active compounds

from Sri Lankan plants the present study was carried out on the leaves of Syzygium
jambos (L.) Alston of the family Myrtaceae. Syzygium jambos is a tree of moderate size,

cultivated in the home gardens of Sri Lanka for its delicious fruit, as well as an

ornamental plant. Several phenolic compounds have been reported from the various
parts of the plant [2–4]. We have noted the presence of antioxidant active compounds in

the dichloromethane extract of this plant. In this article we report the isolation and
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structure elucidation of three dihydrochalcone from the leaves of S. jambos and their
antioxidant activity against 2,20-diphenyl-1-picrylhydrazyl (DPPH) radical.

2. Results and discussion

The leaves of S. jambos were extracted with dichloromethane. Preliminary investigation
indicated the presence of compounds with DPPH radical scavenging properties in
the dichloromethane extract by thin layer chromatography (TLC) bioautography
method [5]. Further the dichloromethane and methanol extracts did not show
antifungal activity against Cladosporium cladosporioides by TLC bioautography
method [6].

OH

O

MeO

HO

R2

R1

1′

2′
3′

4′
5′

6′ 1

2 4

3

5

6

α

β

1: R1, R2=H

2: R1=Me, R2=H

3: R1, R2=Me

Chromatographic separation of the dichloromethane extract by a combination of
chromatographies afforded three compounds. Detailed analysis of 1H NMR, 13C
NMR, HMQC, HMBC, FABMS(�) spectral data unambiguously established the
structures of 1–3 as phloretin 40-O-methyl ether (20,60-dihydroxy-40-methoxydihydro-
chalcone) (1) [7], myrigalone G (20,60-dihydroxy-40-methoxy-30-methyldihydrochalcone)
(2) [8], and myrigalone B (20,60-dihydroxy-40-methoxy-30,50-dimethyldihydrochalcone)
(3) [9]. None of these compounds have been reported from Syzygium species, although
isolation of a related chalcone, 40,60-dihydroxy-20-methoxy-30,50-dimethylchalcone, has
been reported from S. samarangense [10]. Antioxidant activity of compounds 1, 2, and 3

were determined by a TLC bioautography method as well as spectrophotometry
method [11]. In this assay antioxidant reacts with the free radical 2,20-phenyl-
1-picrylhydrazyl. �-Tocopherol was used as the positive control. Compound 3 showed
antioxidant activity higher than that of �-tocopherol by spectrophotometry method
(table 1). Antioxidant activity of dihydrochalcones including compound 1 [11] and
compound 3 [12] has been reported [13]. Antifungal and antibacterial activities of
compounds 2 and 3 have been reported previously [14].

3. Experimental

Melting points were determined by Gallenkamp apparatus and are uncorrected. UV
spectra were recorded on a Shimadzu UV-160 A spectrometer. 1H NMR and 13C NMR
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spectra were recorded on a Bruker DRX500 (500MHz for 1H and 125MHz for 13C)
spectrometer in CDCl3 or CD3OD solution. Tetramethylsilane or d4-methanol
(�¼ 3.30) signals was used as an internal standard for 1H shifts, and CDCl3 (�¼ 77.0)
or CD3OD (�¼ 49.0) signal was used as a reference for 13C shifts. EIMS (70 eV) and
FABMS were obtained on a JEOL JMS-AX700 spectrometer. HPLC analyses were
carried out on Shimadzu LC-6A apparatus equipped with UV detector using a reverse
phase C18 column under isocratic solvent condition.

3.1. Plant material

Leaves of the S. jambos were collected from the North Central Province of Sri Lanka in
January, 2004. A voucher specimen is deposited at the Institute of Fundamental
Studies, Kandy, Sri Lanka.

3.2. Extraction and isolation

The dried leaves of S. jambos (65 g) were extracted with dichloromethane. Evaporation
of dichloromethane gave a dark green colored solid (2.1 g). A portion of the
dichloromethane extract (2 g) was fractionated over a column of silica gel with
n-hexane-ethylacetate-methanol gave nine major fractions (F1–F9). TLC indicated the
presence of UV active (�¼ 254 nm) and antioxidant active compounds only in fraction
no. F2, F3, and F5. These fractions were combined (800mg) and further purified by a
combination of chromatographies over column of silica gel, Sephadex LH-20, reverse
phase silica gel, and reverse phase HPLC (STR Prep ODS 20� 250mm column,
5mLmin�1, 20% H2O–MeOH, UV detection 254 nm) to give compounds 1 (30mg), 2
(48mg), 3 (75mg).

Phloretin 40-O-methyl ether (1). Amorphous; 1H NMR (400MHz, CD3OD) �: 2.84
(2H, t, J¼ 9.9Hz, H-�), 3.23 (2H, t, J¼ 9.9Hz, H-�), 3.65 (3H, s, –OCH3 at C-4

0), 5.82
(2H, s, H-30, H-50), 7.04–7.16 (5H, m, H-2 to H-6); 13C NMR (100MHz, CDCl3) �: 32.0
(C-�), 47.0 (C-�), 55.8 (–OCH3 at C-40), 94.3 (C-30, C-50), 106.0 (C-10), 126.9 (C-4),
129.3 (C-2, C-6), 129.4 (C-3, C-5), 143.1 (C-1), 165.6 (C-20, C-60), 167.5 (C-40), 206.4
(C¼O); FABMS(�) m/z:271[M�H]�.

Myrigalone G (2). Amorphous; 1H NMR (500MHz, CD3OD) �: 1.91 (3H, s, –CH3 at
C-30), 2.94 (2H, t, J¼ 7.8Hz, H-�), 3.34 (2H, t, J¼ 7.8Hz, H-�), 3.80 (3H, s, –OCH3 at
C-40), 6.0 (1H, s, H-50), 7.12–7.25 (5H, m, H-2 to H-6); 13C NMR (125MHz, CDCl3)
�: 7.25 (–CH3 at C-3

0), 32.2 (C-�), 47.1 (C-�), 55.9 (–OCH3 at C-4
0), 91.0 (C-50), 104.7

(C-30), 105.7 (C-10), 126.8 (C-4), 129.3 (C-2, C-6), 129.4 (C-3, C-5), 143.2 (C-1), 161.9
(C-20), 163.7 (C-60), 165.1 (C-40), 206.6 (C¼O); FABMS(�) m/z: 285 [M�H]�.

Myrigalone B (3). Amorphous; 1H NMR (500MHz, CDCl3) �: 2.08 (6H, s, –CH3 at
C-30 & C-50), 3.01 (2H, t, J¼ 7.8Hz, H-�), 3.43 (2H, t, J¼ 7.5Hz, H-�), 3.69 (3H, s,
–OCH3 at C-4

0), 7.16–7.28 (5H, m, H-2 to H-6), 9.49 (2H, bs, 2-OH, 6-OH); 13C NMR
(125MHz, CDCl3) �: 8.1 (–CH3 at C-3

0 & C-50), 30.5 (C-�), 46.1 (C-�), 60.2 (–OCH3 at
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C-40), 107.0 (C-10), 108.6 (C-30, C-50), 125.9 (C-4), 128.3 (C-2, C-6), 128.4 (C-3, C-5),
141.5 (C-1), 158.2 (C-20, C-60), 162.7 (C-40), 205.8 (C¼O); FABMS(�) m/z: 299
[M�H]�, EIMS m/z: 300[M]þ, 283, 281, 195, 168, 152, 149, 123, 104, 91.

3.2.1. Antioxidant activity. The antioxidant activity was evaluated by the DPPH
radical scavenging effect. The 0.1M acetate buffer was prepared by dissolving 1.64 g of
CH3COONa in 16mL of H2O and 150 mL of CH3COOH. The final volume was
adjusted to 20mL by adding H2O. The 0.2mM DPPH solution was prepared by
dissolving 3.9mg of DPPH in 50mL of ethanol. �-Tocopherol (1mg) in 10mL of
ethanol solution was prepared. A series of test tubes with 1.0mL of buffer solution was
mixed well with 0.5mL of DPPH solution. A series of various concentrations of
compounds 1–3 (1–20 mg in 1mL of ethanol) were added to each tube and mixed well.
After 30min in room temperature, the absorptions of each solution was measured by
UV spectrophotometer at 517 nm. A mixture of buffer solution and ethanol was used as
the reference for the spectrophotometer. A graph was plotted with the weight of the
compound versus absorptions and IC50 values determined. Results are given in the
following table. The antioxidant activity was expressed in terms of IC50 (mgmL�1,
concentration required to inhibit the DPPH radical formation by 50%). �-Tocopherol
was used as a positive control.

Compound No. IC50 (mgmL�1)

1 30
2 10.6
3 3.8
�-Tocopherol 7.3
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