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From the leaves of Breynia glauca, eight compounds including friedelin (1), 3-oxo- 4,5-sitosterone

(2), friedelan-3βββββ-ol (3), βββββ-sitosterol (4), kaempferol (5), arbutin (6), kaempferol-3-O-rutinoside (7) and

quercetion-3-O-glucoside (8) were isolated. The presence of these compounds supports the traditional use of

this plant as a detoxifying agent. In addition, all of these chemical constituents were tested for antiviral

potential against herpes simplex virus types 1 and 2, but were found to be inactive at 50 µµµµµg/ml.
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Breynia  glauca  Craib  is  a  shrub  widely
distributed in Thailand, having the local name "Ra-
ngap-phit" which means "detoxification" (Royal
Forest  Department,  2001).  In  Thai  traditional
medicine, the leaves of B. glauca have been reputed
to have anti-inflammatory, antipyretic and detox-
ifying properties (Mahidol University Foundation,
2000). Previous reports on the chemical constituents
of the leaves of this plant described the presence
of the triterpenoid aborinone and the steroid β-
sitosterol, together with long-chain hydrocarbons
as  well  as  several  unidentifiable  components
(Kongkatip, B., 1974, Boonyaratavej et al., 1992).
In this communication, we report the results of our
re-examination of the constituents of the leaves of
B. glauca.

Experimental

General  procedures:  Melting  points  were
measured  on  a  Fisher-Johns  melting  point
apparatus. UV spectra were measured on a Melton
Roy spectrophotometer. 

1
H (300 MHz) and 

13
C (75

MHz) NMR spectra were recorded on a Bruker
DPX 300 spectrometer. EI and FAB mass spectra
were taken on a Fison Micromass VG Platform II
and  a  Micromass  LCT  (LC/MS)  mass  spectro-
meter, respectively.

Extraction and isolation:  Plant material.
Dried  leaves  of  B.  glauca  were  collected  from
Chanthaburi  province  in  April  1999.  The  plant

material was identified by the authors. A voucher
specimen has been deposited at the Department
of Pharmacognosy, Faculty of Pharmaceutical
Sciences, Chulalongkorn University, Bangkok,
Thailand.

Isolation and purification: The dried leaves
of B. glauca (5 kg) were extracted with hexane
(3×15 L), EtOAc (3×15 L) and MeOH (3×15 L) to
give a hexane (47 g), an EtOAc (63 g) and a MeOH
(89 g) extract, respectively. The EtOAc extract
was  fractionated  by  vacuum  liquid  chromato-
graphy (SiO

2
, hexane-EtOAc gradient) to give six

fractions  (I-VI).  Fraction I  (2 g)  was  further
separated on a silica gel column (hexane-EtOAc
95:5)  and  then  on  a  Sephadex  LH-20  column
(CHCl

3
-MeOH 1:1) to give friedelin (1, 26 mg).

Separation of fraction III on a silica gel column
(hexane-EtOAc gradient) gave fractions IIIa and
IIIb. Fraction IIIa was purified by gel filtration
(Sephadex LH-20, MeOH) to yield 3-oxo-

4,5
-

sitosterone (2, 2 mg). Fraction IIIb was further
separated on a Sephadex LH-20 column to give
friedelan-3β-ol (3, 36 mg) and β-sitosterol (4, 21
mg). The MeOH extract was partitioned between
BuOH and water. The BuOH extract (21 g) was
then  chromatographed  over  a  silica  gel  column
(CHCl

3
-MeOH gradient) to give nine fractions

(A-H).  Fraction  B  was  further  separated  on  a
Sephadex  LH-20  column  (MeOH)  to  give
kaempferol (5, 4 mg). Fraction D was re-separated
on Sephadex LH-20 (MeOH) to give arbutin (6,



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl 2) 2005: Thai Herbs

Chemical constituents of Breynia glauca leaves

Supudompol, B., et al.565

16 mg). Separation of fraction F on Sephadex LH-
20 (MeOH) furnished kaempferol-3-O-rutinoside
(7, 6 mg) and quercetin-3-O-glucoside (8, 4 mg).

Structure  identifications  of  the  isolated
compounds were done by comparison of 

1
H and

13
C NMR, and MS data with reported values for

1 (Umehara et al., 1988; Akihisa et al., 1992),
2 (Onocha et al., 1995), 3 (Pradhan et al., 1991;
Duwiejua, M., 1999), 4 (Castola et al., 2002 ), 5
(Wagner et al., 1976), 6 (Dommisse et al., 1986;
Perry et al.,1996), 7 (Chaurasia and Wichtl, 1987),
and 8 (Chaurasia and Wichtl, 1987; Merfort and
Wendisch, 1987). Antiviral activity assays were
conducted  according  to  previously  described
protocols (Lipipun et al., 2003; Sotanaphun et al.,
2004).

Results and Discussion

The leaves of B. glauca were extracted with
hexane,  EtOAc  and  MeOH.  Separation  of  the
EtOAc  extract  using  several  chromatographic
techniques resulted in the isolation of four isoprene-
derived  compounds,  including  friedelin  (1),  3-
oxo-

4,5
-sitosterone (2), friedelan-3β-ol (3) and β-

sitosterol (4) (Figure 1). The MeOH extract was
partitioned between BuOH and water. Repetitive
chromatography of the BuOH fraction led to the
isolation  of  four  phenolic  compounds,  namely
kaempferol  (5),  arbutin  (6),  kaempferol-3-O-
rutinoside (7) and quercetin-3-O-glucoside (8).
The structure determinations of these chemical
constituents were done by analysis of the 

1
H and

Figure 1.  Compounds isolated from B. Glauca.
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13
C NMR, and MS spectra. Compounds 2, 3, and

5-8 were not found in the earlier investigations
(Kongkatip, 1974; Boonyaratavej et al., 1992). It
should be noted that friedelin (1) and β-sitosterol
(4) have been reported to demonstrate 40 and 70%
protection, respectively, against the lethal action of
the venom of jararaca snakes (Bothrops jararaca)
on mice (Mors et al., 2000). Anti-inflammatory
activity has been observed for friedelan-3β-ol (3),
β-sitosterol (4) and kaempferol (5) (Duwiejua et
al., 1999; Goel et al., 1988; Villasenor et al., 2002).
Furthermore, it is known that flavonoids, including
kaempferol-3-O-rutinoside (7) and quercetin-3-
O-glucoside (8), possess antioxidative activity
(Samhan-Arias  et al.,  2004;  Parejo  et al.,  2004;
Rice-Evans et al., 1996). The above-mentioned
pharmacological and biological activities of these
compounds are consistent with the medicinal claims
of  this  plant,  and  therefore  provide  supporting
evidence for its traditional use. In this investiga-
tion, all of the isolated compounds (1-8) were
further studied for their antiviral activity against
herpes simplex virus types 1 and 2; however, none
of  these  compounds  showed  inhibition  at  the
concentration of 50 µg/ml.
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