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Abstract: Thymelaea microphylla Coss. et Dur is an endemic desert species from Algeria
belonging to Thymelaeaceae family. The dichloromethane-methanolic extract from aerial parts
of T. microphylla was subjected to a silica gel column. Three flavonoids were isolated from the
extract; isochamaejasmin (1), cis-tiliroside (2) and trans-tiliroside (3). The structures of the
compounds were determined on the basis of the HPLC-TOF/MS, 1D and 2D NMR spectroscopic
analysis. To the best of our knowledge, compound (1) was isolated from T. microphylla for the
first time and there is no report in the literature. Moreover, in this study, antioxidant activity of
the compound (3) was also evaluated.
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INTRODUCTION

Thymelaeaceae family consists of approximately 67 genera and 1200 species. It is widespread
in the tropics and temperate climate of the Earth, particularly in Africa (1). Although this family
is a small taxon, it has very varied uses, giving them a significant economic importance in the
regions where they grow (2, 3). Thymelaea is one of the genus of this family, which contains
about 30 species in the world (4). Some species of this genus have been used in the traditional
medicine and reported have some biological activities such as antidiabetic, antihypertensive (5),

anti-inflammatory (6) as well as antimicrobial and antioxidant activity (7).

Thymelaea microphylla called “Al Methnan” is a small shrub and its length does not exceed a
meter. It has been used in folk medicine for the treatment of wounds, erysipelas, skin cancer,
pimples, and abscess (8). Several studies have shown that this species had remarkable
antibacterial, antioxidant (9, 10), antiinflammatory (6), and antiproliferative (11) activities.
Phytochemical studies on this species were indicated the presence of bicoumarin and their
glycoside derivatives, linear-type furanocoumarin glucosides and simple coumarin glucosides
(12). Daphnoretine (bicoumarin), umbelliferone (simple coumarin) and prestegane B (lignans)
have been isolated from the aerial parts of Thymelaea microphylla (11). The report related to
the chemical analysis of Thymelaea microphylla essential oil in the literature showed the major
components were D-menthone (41.86 %), 2-undecanone (23.74 %), pulegone (11.94 %) and
perillal (9.34 %) (13).

Recently, we have reported the new benzimidazole and six known compounds with their
antiproliferative and antioxidant activities from T. microphylla (11). We herein report the
isolation and structural elucidation of three flavonoids from the chloromethanolic extract of T.

microphylla. Also, in this study, we investigated the antioxidant activity of the compound (3).

EXPERIMENTAL SECTION

Extraction and isolation

Dried aerial parts of Thymelaea microphylla (2200 g) were crushed and extracted with CH2Cl2:
MeOH (1:1, v:v) at room temperature. The extract was concentrated in vacuo to obtain the
crude extract (F; 103.7 g), which was fractionated by column chromatography eluted with n-
hexane, followed by a gradient of n-hexane and CH2Clz> up to 100% CH2Cl2> and CH2Cl>-MeOH up
to 100% MeOH to obtain 9 fractions. The fraction 6 (F6; 5.5 g) was subjected to flash column
chromatography eluted with n-hexane, followed by a gradient of n-hexane-CH2Cl2 up to 100%
CH2Cl2 and CH2Cl2—-EtOAc up to 100% EtOAc and EtOAc-ethanol up to 100% ethanol to obtain
25 fractions from collective tubes and 51 fractions from waste tubes. The fraction F6-C4 from

collective tubes was purified by TLC eluted with n-hexane: CH2Cl2: MeOH (1: 2: 0.5, v:v:v) to
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afford compound 1 (isochamaejasmin; 11.35 mg). The fraction 7 (F7; 6.3 g) was applied on
column chromatography eluted with n-hexane: CH2Cl.: MeOH (0,5: 2 :1) to obtain 12 sub-
fractions, the precipitate from sub-fraction 7 purified by TLC eluted with the same system to

afford compounds (2) (cis-tiliroside; 5.14 mg) and (3) (trans-tiliroside; 6.43 mg).

General experimental procedure

1H (400 MHz) and '3C NMR (100 MHz) spectra were recorded on Bruker Avence III spectrometer
(in DMSO-ds with tetramethylsilane (TMS) as internal standard). HPLC-TOF/MS spectra were
recorded in the negative ion mode on an Agilent 6210 spectrometer. Column chromatography
and thin-layer chromatography were performed over silica gel (Merck, Germany), 60A and

60F2s54, respectively.

Antioxidant activity
Radical scavenging activity of the compound (3) was determined according to the method of
Blois (14). BHT was used as a positive control. Scavenging of DPPH radical was calculated

according to the formula: Radical scavenging % = [(Acontrol —Asample)/ Acontrol]x 100.

Metal chelating activity of the compound (3) was determined according to the method of Decker

and Welch (15), with some modifications. EDTA was used as a positive control.

RESULTS AND DISCUSSION

Compound (1) was obtained as an amorphous powder. The mass experiment was carried out
using HPLC-TOF/MS in a negative mode, which presented an ion whose quasi-molecular at m/z
541 corresponding to the molecular formula C3oH22010.The *H NMR spectrum of 1 showed pair
signals of doublets at 0 5.8 and 5.7 (each 2H, J = 2.0 Hz) were assighed to 6, 6", and 8, 8"
protons, respectively. Four signals of ortho-coupled doublets (J = 8.5 Hz) at 8 7.0, 6.9, 6.8 and
6.7 integrating for two protons each, were assigned to (6’, 6'), (2, 2""), (5, 5”") and (3’, 3"")
protons, respectively, along with two signals of doublets with coupling constant (J = 12.0 Hz) at
0 5.71 and 2.7 for two protons each, assigned to 2, 2” and 3, 3” protons, respectively,
characteristic for the biflavanone structure.'3C NMR spectral data of 1 (see Table I), displayed
that C-3 was linked with C-3" according to the resonance of C-3 and C-3"” (49.3 ppm), and
compared with carbon resonance of naringenin (43.7 ppm)(16). The stereochemistry at the C-
2/C-3 and C-2"/C-3" positions were determined as trans—trans geometry based on the values
of the coupling constants (J = 12.0 Hz) of the protons (H-2/H-3and H-2"/H-3""), All these NMR
data together with the mass spectrum suggested the structure of compound 1 was elucidated
as isochamaejasmin (17). Compound 2 was obtained as a yellow powder and had a molecular
formula C3oH26013 established by HPLC-TOF/MS (m/z 593 [M-H]"). Compound 3 was obtained as

a yellow powder, the molecular formula of which was determined to be CsoH26013 from the
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molecular ion peak at m/z 593.0701 [M-H]" (Calcd for 593.1295) in the HR-EI-MS. Compounds
2 and 3 were identified as cis-tiliroside and trans-tiliroside, respectively, by comparing their EI-
MS, 'H NMR and spectra with published data 3C NMR(18, 19) (Table 1, Table 2, Figure 1.).

Table 1: 13C NMR spectral data of compounds (Cmp) (1), (2), and (3).

Position Cmp (1) Position Cmp (2) Position Cmp (3)
2/2" 83.4 2 157.4 2 156.5
3/3" 49.3 3 133 3 132.4
4/4" 195.5 4 177.3 4 177
10/10” 101.2 10 113.2 10 113
5/5" 164 5 160. 2 5 159.4
6/6" 97 6 100. 6 6 99.3
7/7" 170 7 159.3 7 158.3
8/8" 96 8 95 8 94.2
9/9” 162.7 9 161.2 9 160.2
/1" 127 1’ 121.4 1’ 121
22" 131.4 2'/6’ 131 2'/6’ 130
373" 116 3'/5’ 115.5 3'/5’ 114.3
4'/4"™ 158 4’ 160.1 4’ 160
5'/5" 116 1” 103.3 1” 102.5
6'/6" 130 2" 74.4 2" 74.4
3" 73.34 3" 72.4
4" 70.24 4" 69.42
5" 74.3 5” 73.18
6" 63 6" 62.13
1 126 1 124.2
26" 130 2"/6™ 129
3"/5™" 116 3"/5™" 114.3
4" 160 4" 159.2
7" 145.2 7" 144.5
8" 114.5 8" 114
9" 167.4 9" 166.4

Table 2: 'HNMR spectral data of compounds (Cmp) (1), (2), and (3).

Position Compound 1 Position Compound 2 Position Compound 3
6/6" 5.78 (d, J = 2.01) 6 6.0 (d,J=2.2) 6 6.2 (d,J=2.3)
8/8' 5.70 (d, J = 2.01) 8 6.2 (d,J=2.2) 8 6.3(d,J=2.3)
2'/2™ 6.86 (d, J = 8.53) 2'/6' 8.0 (d,J=09.0) 2'/6’ 8.0 (d,J =19.0)
6'/6"" 6.98 (d, J = 8.53) 3'/5’ 6.8 (d, J = 8.8) 3'/5’ 6.9 (d, J = 8.8)
3'/3™ 6.73 (d, J = 8.53) 1” 5.15 (d, J =7.28) 1 5.2(d,J=7.3)
5'/5" 6.78 (d, J = 8.53) 2" 3.37 (m) 2" 3.4 (m)

2/2" 5.71 (d, J = 12.30) 3” 3.5 (m) 3" 3.5 (m)
3/3" 2.69 (d, J = 12.30) 4" 3.4 (m) 4" 3.3 (m)
5" 3.4 (m) 5” 3.47 (m)
6"a 4.32 (dd, J =11.8-6.5) 6"a 4.3 (dd, J =11.9-6.5)
6"b 4.18(dd, J =11.8- 2.0) 6"b 4.2(dd, J =11.9- 2.0)
2"/6" 7.3 (d,J=8.8) 216" 7.4 (d,J=8.9)
3"/5" 6.8 (d, J =9.0) 3™/5" 6.8 (d, J =9.3)
7" 7.4 (d,J=12.3) 7" 7.5 (d,J =15.8)
8" 6.16 (d, J = 12.3) 8" 6.18 d, J = 15.8)
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Figure 1: The structure of compounds 1, 2, and 3.

Trans-tiliroside compound (3) isolated from T. microphylla was studied in vitro for its metal
chelating and scavenger properties. As can be seen Table 3, this compound (ICso= 0.726 +
0.043 mg/mL) exhibited lower DPPH scavenging effect than BHT (ICso = 0.023 £ 0.001 mg/mL)
(Figure 2). On the other hand, compound (3) was not an active metal chelator at the
concentration of 1 mg/mL. According to the literature, several researchers reported that tiliroside
compound has antioxidant activity (20-23). Sala, Recio (21) determined that the tiliroside has a
high antioxidant activity measured by the DPPH test and reported the ICso value of the this
compound was about 6 uM, in the same range as that of the flavonol quercetin-3-0-glucoside.
Ding (23) studied DPPH radical scavenging activity of the tiliroside compound which isolated
from the fruits of Rubus chingii and reported as 13.7 uM. On the other hand, Mekhelfi (24)
reported that the radical scavenging effect of trans-tiliroside compound isolated from T.
microphylla (% 21.82 at 10 mg/mL). Li, Tian (22) presented that Astragalin (kaempferol-3-0O-
B-D-glucopyranoside) and tiliroside (kaempferol-3-0-B-D-(6''-O-p-coumaroyl)-
glucopyranoside) both efficiently scavenged DPPH radicals; however, tiliroside showed higher
DPPH radical scavenging ability than astragalin. They explained the reason of this situation
as follows; p-coumaroyl moiety in tiliroside enhanced the efficiency of the hydrogen atom

transfer-based pathways.
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Table 3: Antioxidant of compound 3 (trans-tiliroside)*.

DPPH Metal chelating
ICso (mg/mL) (%, at 1 mg/mL)
Compound (3) 0.726 £ 0.0432 NA
BHT 0.023 £+ 0.001b NS
EDTA NS 93.1 £ 0.2

*Values represent averages + standard deviations for triplicate experiments.
Values in the same column with different superscripts (a and b) are significantly
(p < 0.01) different. NA: not active at tested concentration, NS: not studied.
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Figure 2: DPPH radical scavenging activity of compound (3).
CONCLUSION

In this study, three flavonoids; isochamaejasmin, cis-tiliroside, and trans-tiliroside were isolated
from Thymelaea microphylla. The structures of the compounds were determined on the basis of
the HPLC-TOF/MS, 1D and 2D NMR spectroscopic analysis. This is the first report on the isolation
and structure elucidation of isochamaejasmin compound from this plant. Also, in this study,
trans-tiliroside compound isolated from T. microphylla was evaluated for its antioxidant activity
and found as a potent radical scavenger. These results suggest that trans-tiliroside compound

may be used as a natural antioxidant in cosmetic, food, and pharmaceutical industries.
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