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Abstract

Siphonodon celastrineus Griff. is one of Thai medicinal plants that has long been used in traditional
recipes for the treatments of inflammation, abscess, skin diseases, ache and paralysis, and to be used as bone
tonic. Moreover, cytotoxicity against breast cancer cell lines of the ethanol extract from the leaves and stems,
and antimalarial activity of the ethyl acetate extract from the stems of S. celastrineus have also been reported.
From chemical constituent studies, terpenoids (or terpenes) are the main group of compounds isolated from
the roots, stems and fruits of S. celastrineus. Among these isolated terpenoids, some of them showed cytotoxic
activities against some cancer cell lines. In this review article, terpenoids isolated from different parts

S. celastrineus and their biological activities have been summarized.
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Figure 1 Stems (A) and leaves (B) of S. celastrineus

(Photos credit : Komgrit Wongpakam, Walairukhavej Botanical Research Institute, MSU)

Table 1 Classification of terpenoids.

Terpenoids Number of carbon atom Number of isoprene unit
Hemiterpene 5 1
Monoterpene 10 2
Sesquiterpene 15 3
Diterpene 20 4
Sesterterpene 25 5
Triterpene 30 6
Tetraterpene 40 8
Polyterpene (Cy), n
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PaLuAd gibberellic acid usanisasyiulaluiauas taxol Wifuansinunzids (Figure 2)
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(+)-linalool citral (-)-menthol farnesol

OCHs

artemisinin (+)-juvabione gibberellic acid

taxol

Figure 2 Structures of selected terpenoids used in industrial application
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Figure 3 Biosynthesis of triterpenoids through mevalonate pathway
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oleanane friedelane ursane lupane

oleanolic acid friedelin ursolic acid lupeol

Figure 4 Core structures of oleanane, friedelane, ursane and lupane-type pentacyclic triterpenoids, and

structures of oleanolic acid, friedelin, ursolic acid and lupeol
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Figure 5 Structures of compounds 1 and 2

P4

AU
Ut a.A. 2013 Kaweetripob kasAns (Kaweetripob et al., 2013) ﬁ‘ﬁﬂ\‘mum&nmﬂaﬁi‘luﬂﬂ@:u

waiueus Tnadniulnsneifiuedngueyiug lupane A 3,25-epoxy-25-methoxylup-20(29)-ene (3) Ngx

)
méﬁ’uﬁ: friedelane Ag 25-hydroxyfriedelane-3,21-dione kas 25- benzoyloxyfriedelane-3,21-dione (4 Was 5) mj

X
auug oleanane A 3/3,12-dihydroxyolean-12-en-11-one (6) WATNANALWUET ursanes Aa 133, 28-epoxyurs-11-
ene-34,15a-diol (7), 353,12,15a-trinydroxyurs-12-en-11-one (8), 11 a-methoxyurs-12-ene-343,12,15a+triol (9),
urs-12-ene-34,11a, 15atriol (10), 12,15,205- trinydroxyurs-12-ene-3,11-dione (11), 11 a-methoxyurs-12-ene-
3B,15a-diol (12), 38,12,24-trinydroxyurs-12-en-11-one (13), 15a-benzoyloxyurs-12-ene-35,11a-diol (14), 11 o-
methoxyurs- 12- ene- 343,12- diol (15), 34,11,12,15 - tetrahydroxyurs- 12-en- 24-al (16), 34,11x,12,150-
tetrahydroxyurs- 12- en- 24- oic acid methyl ester (17), urs- 12-ene-34,11¢,12,15¢tetrol (18), 12,15¢,24-
trihydroxyurs-12-ene-3,11-dione (19), 15a-benzoyloxy-34,11 ,12-trihydroxyurs-12-en-24-al (20), 21 f-hydroxy-
3-0x0-2,3-secours-12-en-2-oic acid (21), 11a,12-[2-(hydroxymethyl)-3-(4-hydroxy-3-methoxyphenyl)ethane-
1,2-dioxy]-urs-12-ene-33,15a-diol (22) waz 11¢a,12-[3-(hydroxymethyl)-2-(4-hydroxy-3-methoxyphenyl)ethane-
1,2-dioxy]-urs-12-ene-3,15 a-diol (23) meqi‘ﬁ'mﬂﬁmammmuﬁq A9 27-hydroxy-D : A-friedo-oleanane-
3,21-dione (24), 68-hydroxy-D : A-friedo-oleanane-3,21-dione (25), 214-hydroxyfriedelan-3-one (26), 24-
ethylcholesta-1,4-dien-3-one (27), 24-ethyl-6 5-hydroxycholest-4-en-3-one (28), 24-ethyl-35-hydroxycholest-5-
en-7-one (29), 11 a-methoxyolean-12-en-34-ol (30) Waz mayteine (31) (Figure 6) mnmmﬁm%u”lmm@@‘ﬂsﬁmu
(dichloromethane extract) mﬂqziﬁﬁuu:@.ﬂ‘ﬁ'Lﬁumﬂ%wmummﬁm
annmageugrspiiuinseaduaiediuniin asatadulanaelsimuiiaialdiuansgys
AT uierelTad (cytotoxicity) NeiTudniaana1q@aunausinanness (non-adhesive T-lymphoblast
(MOLT-3) cell lines) 44014 86% finnudindiu 10 lulasn3u/aadans uaviiiatingns 3, 4, 6-12 uay 15-31 auanly
Tﬂmmmﬂqu%rm’mLﬂuﬁwﬁmmﬁmﬁwmﬁm Ao maduziaudndenomoundusiadumend Uz aiewna
(cholangiocarcinoma (HUCCA-1) cell lines ) #zi3418m (lung cancer (A549) cell lines) Ni3atnuAgn (cervical

carcinoma (Hela) cell lines) NZL595L (hepatocarcinoma (HepG2) cell lines) LATNEI3ILFNUN (breast cancer
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(MDA-MB-231) cell lines) W41 d1g 21 Hgmadnuiiusiesaduziiaudaiaentnneunduainanneadfosen
IC., 4.5 WipsTuan ans 31 gidaonduireteeusemadusiudninantuuLReunausinannes ffae
AN IC,, 13.8 TulmsTuand @19 26 wansgrsanuiluired wgausamaduzidiudaes 1C,, 10.2 lulastuand

d11a17 3, 4,6,7, 11, 16, 17, 24, 25, 27-29 uaz 30 Muansmaanuuisriemaduzizaaiinla

R’ R? RE R* R® R®

8 B-OH,a-H O OH OH H CHg

9 B-OH, a-H p-H,a-OMe OH OH H CH,
10 B-OH, o—H  B-H, a—OH H OH H  CHy
11 o) le) OH OH OH CHs
12 B-OH, a-H B-H,a-OMe H OH H CH;
13 B-OH,a-H O OH H H  CH,OH
14 f—OH, o-H  B-H, o—OH H OCOPh H CHj3
15 B-OH, a-H p-H,a-OMe OH H H  CH,3
16 B-OH, a—-H  B-H, a—OH OH OH H CHO
17  B-OH,a-H p-H, a—OH OH OH H ~ COOCH;
18 B-OH, a—H  B-H, a—OH OH OH H CHs
19 o} o) OH OH H  CH,OH
20 $—OH, o—H p-H, a—OH OH OCOPh H CHO

Figure 6 Structures of compounds 3-31
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30 31

Figure 6 (continue) Structures of compounds 3-31

111l A.A. 2016 Kaweetripob WazANLL (Kaweetripob et al., 2016) $184IUNTUaNANT IATINaFAua s
falmifiieandiaunanaeznes (polyoxygenated triterpenoids) Tulasaasng a4 \uansnguaywus ursane
An 30,11 a,15a-trinydroxy-13a,27-cycloursan-12-one (32), 343,11 &, 15,20 f-tetrahydroxy-13 ¢, 27-cycloursan-
12-one (33), 34,11 a, 15 a-trihydroxy-12-oxo-13 ¢, 27-cycloursan-24-al (34), 11 a-methoxyurs-12-ene-343,12,15q,
20p-tetrol (35), 11a-methoxy-34,12,15,205-tetrahydroxyurs- 12-en-24-al (36), 11a-methoxy-34,12,15a-
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trihydroxyurs- 12-en-24-al (37), 34,11¢,12,15,204- pentahydroxyurs- 12- en- 24-al (38 ), urs- 12- ene-
3B,11a,12,24-tetrol (39), 11 a-methyoxyurs-12-ene-343,12,24-triol (40), 11 a-methyoxyurs-12-ene-2¢, 35,12,24-
tetrol (41), 11a-methoxyurs-12-ene-34,12,15a,24-tetrol (42), 2a,35,12,24-tetrahydroxyurs-12-en-11-one (43),
3$3.12,15¢a, 24-tetrahydroxyurs-12-en-11-one (44), 12,15q,24-trihydroxy- 3,11-dioxours- 12- en- 30- oic acid
methyl ester (45), 12,15,24,30-tetrahydroxyurs-12-ene-3,11-dione (46), 11,12,15¢,20 f-tetrahydroxyurs-12-
en-3-one (47), 11,12,15a,24-tetrahydroxyurs-12-en-3-one (48), 11 a-methoxy-12,15a,24-trihydroxyurs-12-
en-3-one (49), 13/3,28-epoxy- 15a,203dihydroxyurs-11-en-3-one (50) WALA1INANAYWUE oleanane AD
20,338,113 f-tetrahydroxyoleanan-12-one (51) (Figure 7) mnmmﬁm‘fﬂmﬂmiiﬁLmuﬁuméﬁﬁum@ﬂﬁﬁu
ANNAINTAUATINTAN

fetians 33-36, 38-45 uay 47-51 VLﬂVIﬁﬂ@UE]V]%ﬁQWNLﬂuﬁHﬁVU ARNZIFUNTUA AR LTIARNEIE
Windenunidsunadusiaaunend uzdwieia uzdales NUNUINUAGN NETIALLATNZEUFIUN WUd1819

Innaeumailiuansmsanuiuimriemaduzizaaiinle o inimeasy

LA

1wl A.A. 2020 Singha UazAME (Singha et al., 2020) lFse91unIsUENAINgNLTARTIND TN AL S
(sesquiterpenoids) 1 A9 siphonagarofurans A-J (562-61) LLazzﬁﬁi‘ﬁﬁ?’m\‘ﬂumﬁ‘LLﬂﬂLLZ’i'J A f-dihydroagaro
furan sesquiterpenoids (62-77) (Figure 8) mnmmﬁm%ﬂmﬂ@ﬂ‘hﬁmummN@mmm@ﬂﬁ'Lﬁmm@?\m{m@uw%
Lfi'ﬂﬁ’]mi 52,54 LIaL 57-77 1ﬂwmmaqu’§wqqyLﬂuﬁwifmmzﬁ'u:fiﬂﬁmmﬂ (human oral epidermoid carcinoma
(KB) cell lines) LLaxu:L?ﬁqﬂWﬂquﬂwud’]mi siphonagarofuran J (61) ﬁqwémqwLﬂuﬁwimmﬁmﬁwmﬂ’m

wazszizaNuAgNgegARan e IC, 14.8 uaz 21.9 lulasTuans muaiau
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R' R? R R2 R®
32 H CHj 35 CH; OH CHj
33 OH CHs, 36 CH; OH CHO
34 H CHO 37 CH; H CHO

38 H OH CHO

50 51

Figure 7 Structures of compounds 32-51
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39
40
4
42

R1
45 R=COOCH, 47 H
46 R = CH,OH 48 H
49 CH,

R2

CHj;
CHj;
CHj;

UNANNITINT

RS

CH,
CH,OH
CH,OH
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R R’ RZ R®
52  benzoyl acetyl H 2-methylbutanoyl
53 benzoyl acetyl H 2-methylpropanoyl
54 acetyl acetyl H 2-methylpropanoyl
55 acetyl H H acetyl
56 acetyl acetyl OH acetyl
57 E-cinnamoyl acetyl H acetyl
NTX
OR! & 0o
R R’ R? R R*
58 H acetyl acetyl H OH 60 R =benzoyl
59 acetyl acetyl nicotinoyl O-nicotinoyl H 61 R = 2-methylbutanoyl
R R’ R?
62 H acetyl H
63 O-benzoyl acetyl H
64 H benzoyl H
65 O-E-cinnamoyl acetyl H
68 H nicotinoyl H
69 O-acetyl nicotinoyl H
75 O-acetyl nicotinoyl O-acetyl
76 O-2-methylbutanoyl acetyl H
o o)
: OR*
RS A~ OR’ R OR!
>0 [Ton
OR?
R R! R? R R* R R R? R?
66 acetyl benzoyl acetyl H benzoyl 74  acetyl acetyl acetyl acetyl
67 acetyl acetyl acetyl H acetyl
70 H acetyl acetyl H acetyl
71 acetyl acetyl acetyl H H
72  acetyl acetyl acetyl OH acetyl
73 acetyl H acetyl H acetyl
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Figure 8 Structures of compounds 52-77

UNANNITINT

2098



M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNITINTG

unggu

Nz@nLﬂuﬁmmHuTWiﬁ@aﬁuLmzLﬂuwm1'7;'5’1ﬁmmmmmﬁmﬁmsﬁﬁﬁmﬁﬁm\juwm‘?ﬁu@ﬂﬁ FXaLIN U
NNSUENANINGHIMATAUBAIIUIUNINDY 77 62 andauiaansn éif]ﬁuummmmm@ﬂ‘ﬁ'Lﬁumﬂﬁyu‘ﬁﬁm Il
gaqtlsznalng anmesiues fiuen | mantinudnans 21 B-hydroxy-3-ox0-2,3-secours-12-en-2-oic acid (21)
ﬁqm%rmmlﬂuﬁimsmﬁmﬁ‘q WndenIRaLNauTiaaNWas (IC, 4.5 lulastuan3) @13 21 f-hydroxyfriedelan-
3-one (26) flqﬂn%rmmL‘fluﬁmﬂwa'@uﬁi@Lmﬁu:ﬁ‘qﬁu (IC,, 10.22 TuTasluand) @13 mayteine (31) ﬁqmémm
udinetnsseudamasnsiiudaiaanaonuusunaugindauneas (IC, 13.8 lulasluans) uazans
siphonagarofuran J (61) ﬁq‘w“ﬁrmwL‘ﬂuﬁwi@LsnmfmL?\‘iﬂimﬂﬁﬂmemﬁqﬂﬁﬂmqn (IC,, 14.8 AT 21.9

ulAsTuans muansu)

LANA1ITDNNDY

Chayamarit, K. (1985). Thai medicinal plants (Part 4). (pp. 330-332). Bangkok: Chutima Publishing.

Chuakul, W. (2010a). Indigenous medicinal plants used as ache remedy. Thai Pharmaceutical and Health

Science Journal, 5(1), 1-13.

Chuakul, W. (2010b). Indigenous medicinal plants used as paralysis remedy. Thai Pharmaceutical and Health

Science Journal, 5(3), 193-200.

Itharat, A., Houghton, J. P., Eno-Amooquaya, E., Burke, J. P., Sampson, H. J., & Raman, A. (2004). In vitro
cytotoxic activity of Thai medicinal plants used traditionally to treat cancer. Journal of

Ethnopharmacology, 90(1), 33-38.

Furtado, N. A. J. C., Pirson, L., Edelberg, H., Miranda, L. M., Loira-Pastoriza, C., Preat, V., Larondelle, Y., &
André, M. C. (2017). Pentacyclic triterpene bioavailability: An overview of in vitro and in vivo studies.

Molecules, 22(3), 400.

Kaweetripob, W., Mahidol, C., Prawat, H., & Ruchirawat, S. (2013). Lupane, friedelane, oleanane, and ursane

triterpenes from the stem of Siphonodon celastrineus Griff. Phytochemistry, 96, 404-417.

Kaweetripob, W., Mahidol, C., Thongnest, S., Prawat, H., & Ruchirawat, S. (2016). Polyoxygenated ursane and

oleanane triterpenes from Siphonodon celastrineus. Phytochemistry, 129, 58-67.

2099



M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNITINTG

Muffler, K., Leipold, D., Scheller, M. C., Haas, C., Steingroewer, J., Bley, T., Neuhaus, H. E., Mirata, M. A.,

Schrader, J., & Ulber, R. (2011). Biotransformation of triterpenes. Process Biochemistry, 46, 1-15.

Niampoka, C., Suttisri, R., Bavovada, R., Takayama, H., & Aimi, N. (2005). Potentially cytotoxic triterpenoids

from the root bark of Siphonodon celastrineus Griff. Archives of Pharmacal Research, 28(5), 546-549.

Sheng, H., & Sun, H. (2011). Synthesis, biology and clinical significance of pentacyclic triterpenes: A multi-
target approach to prevention and treatment of metabolic and vascular diseases. Natural Product

Reports, 28(3), 543-593.

Singha, S., Yotmanee, P., Yahuafai, J., Siripong, P., Prabpai, S., & Sutthivaiyakit, S. (2020). Siphonagarofurans

A-J: poly-O-acylated S-dihydroagarofuran sesquiterpenoids from the fruits of Siphonodon celastrineus.

Phytochemistry, 174, 112345.

Smitinard, T. (2014). Thai plant names. (pp. 516). Bangkok: BKF Forest Herbarium.

Traisathit, R., Sangdee, A., Wongpakam, K., Sedlak, S., Kanjanasirirat, P., Borwornpinyo, S., Thita, T.,

Patrapuvich, R., & Seephonkai, P. (2021). Antioxidant, antibacterial and antiplasmodial activities of

galactogogue plant extracts. Tropical Journal of Natural Product Research, 5(4), 698-706.

Xu, R., Fazio, G. C., & Matsuda, S. P. T. (2004). On the origins of triterpenoid skeletal diversity. Phytochemistry,
65(3), 261-291.

2100



