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Abstract: A methanol extract prepared from the bark Gdnarium subulatum Guillaumin (Burseraceae)
showed significant anti-herpetic activity. Chenhicevestigation of this plant extract resulted e tisolation of
nine compounds which includggtamyrin @), (-)-cubebin 2), scopoletin 8), 3,4-dihydroxybenzoic acid4),
3,3-di-O-methylellagic acid-40-a-L-rhamnopyranoside 5§, 3,3-di-O-methylellagic acid-40-4-D-gluco-
pyranoside §), 3-O-methylellagic acid-40-a-L-arabinofuranoside7), scopolin 8) and 30-methylellagic acid-
4'-O-p-D-xylopyranoside §). The structures of these compounds were detedninainly through analysis of
'H and®*C NMR and MS data. All of the isolates were evedafor anti-herpetic and DPPH free radical
scavenging propertiesf-Amyrin (1) and ¢)-cubebin 2) showed moderate anti-herpetic activity, whereds 3
dihydroxybenzoic acid4), 3,3-di-O-methylellagic acid-40-a-L-rhamnopyranoside5f exhibited recognizable
DPPH free radical scavenging potential. This stisdihe first report on the chemical and biologipedperties
of C. subulatum.
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1. Plant Source

In Thailand, about twelve species @anarium have been recognized [1].Canarium
subulatum Guillaumin, locally known as “Makok kluean”, is 80 — 15 m high tree growing
throughout Thailand. The fruits of this plant @dible, and have been used by the local people as
expectorant. Its white aromatic latex, which exaitem the stem bark when cut or bruised, is used
for treating skin itching [2].

The stem bark o€. subulatum Guillaumin was collected from Rong Kwang distritirae
Province, Thailand, in March 2008 and identified Brpf. N. Boonplod. A voucher specimen (BS-
CS-032551) is on deposit at the Department of Pheognosy and Pharmaceutical Botany, Faculty of
Pharmaceutical Sciences, Chulalongkorn UniverSitgiland.
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2. Previous Studies

Plants of the genu€anarium (Burseraceae) have been known to produce a widetyaf
chemical compounds, including terpenoids, tanrang, biflavonoids [3-5]. Recent biological studies
have shown that som€anarium species possess hepatoprotective, anti-diabetic asioxidant
activities [4-7]. Prior to this investigation, there were no repasts the chemical and biological
properties of this plant.

3. Present Study

As a part of our continuing studies on bioactivexpounds from Thai medicinal plants [8, 9],
an extract prepared from the bark of this plant eesluated and found to have inhibitory activity
against theHerpes simplex virus type 1 (HSV-1), a virus that causes itchinsknd burning blisters.
This initial bioassay result was consistent witl tfaditional use o€. subulatum bark as an anti-skin
itching medicine. Moreover, the extract was alsonfl to possess scavenging activity against the
DPPH free radical. These preliminary observatiprmpted us to conduct an investigation on the
extract in order to find the compounds respondittethese bioactivities. In this communication, we
report the chemical components of the bark of phasit, as well as their antiherpetic and DPPH free
radical properties.

Dried and powdered stem bark Gf subulatum (2.5 kg) was successively extracted with
CH.Cl,, and MeOH, at room temperature to yield a;Chlextract (17 g) and a MeOH extract (185 g),
respectively. A portion of the GBI, extract (3.5 g) was initially subjected to column
chromatography (CC) on silica gel (EtOAc-hexanadgnt) to give 41 fractions. Compoutd 68
mg) was obtained from fraction 8. Fractions 21¢280 mg) were combined and dried, and then
further separated on Sephadex LH-20 (CHi@ give2 (4 mg). The MeOH extract (150 g) was
fractionated by vacuum-liquid chromatography (VL@) silica gel (acetone-EtOAc,B polarity
gradient and then acetone-MeOHEHpolarity gradient) to afford 9 fractions (A-lfraction A (1.7 g)
was resubjected to repeated CC (silica gel, EtO&@he gradient) to give 9 fractions (A1-A9).
Fraction A5 (258 mg) was separated on SephadexQkK&2etone) to yiel@ (5 mg). Fractions A6
(135 mg) was purified on Sephadex LH-20 column t@we) to gived4 (70 mg). Fraction E (6.5 Q)
was subjected to CC over silica gel (EtOAc-acegraglient with 1% HO) to afford 8 fractions (E1-
E8). Compound5 (58 mg) was obtained from fraction E2 after realfiglation from MeOH.
Fraction E3 (661 mg) was separated by CC (sili¢al@e15% MeOH in CHCI,) to give 44 fractions.
Fractions 29-30 (302 mg) were combined and furpheified on Sephadex LH-20 (MeOH) to gige
(5 mg). Fraction E4 (609 mg) was separated by €lieq gel; 10-15% MeOH in Ci€l,) and then on
a Sephadex LH-20 (MeOH) column to yield5 mg). Separation of fraction E5 (387 mg) oicail
gel (5-10% MeOH in CECl;) and then on Sephadex LH-20 (MeOH) affor84d8 mg). Fraction E6
(526 mq), after purification on a Sephadex LH(R®EOH) column, gavé® (3 mg).

The structures of the isolates were determinedutiiranalysis of their spectroscopic data in
comparison with reported values, and they weretifileth asp-amyrin @) [10], (-)-cubebin Z) [11],
scopoletin 8) [12], 3,4-dihydroxybenzoic acid4) [13], 3,3-di-O-methylellagic acid-40-a-L-
rhamnopyranoside5) [14], 3,3-di-O-methylellagic acid-40-£-D-glucopyranoside €) [15], 3-O-
methylellagic acid-40-a-L-arabinofuranoside7) [16,17], scopolin §) [18] and 30-methylellagic
acid-4-O-p-D-xylopyranoside 9) [19].
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Figure 1. Compoundd-9 isolated fronC. subulatum.

Table 1. ICs values for inhibitory activities against HSV-1 aD8PH free radical.

Compound ICsq (UM) Compound ICsq (UM)
HSV-1 DPPH HSV-1 DPPH
1 234 NA 7 NA NA
2 280 NA 8 NA NA
3 NA NA 9 NA NA
4 NA 10.9 Acyclovir* 2.9 NA
5 NA 32.9 guercetin NA 4.3
6 NA NA

*positive control; NA = less than 50 % inhibition B00ug/mL.

As summarized in Table 1, these isolates-Q) were evaluated for anti-herpetic and DPPH
free radical scavenging activities, using establisprotocols [9, 20]. The details of these assags
described in the supporting information. The tgeneg-amyrin (L) and the lignan—)-cubebin )
were found to possess anti-herpetic activity, altfiowith lower inhibitory effects (l§ values of 234
and 280 uM, respectively) as compared with thetpesicontrol acyclovir (IG 2.9 uM). The
presence of these two compounds might be takenpmoding evidence for the traditional use of the
bark of this plant as anti-skin itching medicatioAs for the DPPH free radical scavenging activity,
only 3,4-dihydroxybenzoic acidd( and 3,3di-O-methylellagic acid-40-a-L-rhamnopyranosides]
demonstrated recognizable activity, withyd@alues of 10.9 and 3218, respectively (quercetin kg
4.3uM). The relatively higher activity of, in comparison wittb, was probably due to the presence
of theortho-diphenolic functionality in its structure.

The coumarin® and8 are most likely the chemicals responsible forgleasant aroma that is
generated when the bark of the plant is cut orsledii Finally, to the best of our knowledge, thiglg
is the first report on the chemical constituentd hiological activities oC. subulatum.
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