* 436

¢ %% Chinese Traditional and Herbal Drugs %5 43 % S5 33 201243 A

EULFEZRUFHAIAR

BEEL o o HY, AR, o, B &
1. P EBE B RN PE D PO IR =, =8 3 666303
2. T EFRER AR, Jbat 100049

W E:. BM xeus Garcinia paucinervis 28 A2 oy AT oy B e e, JFHAT P RITG PR IR I . Ak RHEER. &
#H RP-18, %2 41%, Sephadex LH-20 54T (il V20 £ B SR B A7 i 1k A< BOGHS (87 A0 2 B 40 JEAT A3 B Atk FFAREIT
SRR JTT S T B e A5k SR MTT AT UM BE ML . 8RS L4 LRI 4 515 2] 10 Me&),
3 A% e A cambogin (1) FEBREEIR (2). B-A&ilE (3). #% MF (4). 7-prenyljacareubin (5). parvifolixanthone A (6).
formoxanthone A (7). termicalcicolanone A (8). 1, 3, 5, 6-tetrahydroxy-4-prenylxanthone (9). isogarcinol (100, HUIPRIVEPE
fieal R W], L& 5 AT % HL-60. SMMC-7721. A549. MCF-7 A1 SW480 4l futkA — & MM . &8 haw
2~5 R 7~10 ¥ 1 MY H o B 2, R ARiE T &4 5 1 BC-NMR #idli .

KEBIR: 4427, MR 7-prenyljacareubin; formoxanthone A; /IR &M

PESES: R284.1 XERFRERD: A XEHS: 0253 -2670(2012)03 - 0436 - 04

Chemical constituents from stem barks of Garcinia paucinervis
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Abstract: Objective To study the chemical constituents from the stem barks of Garcinia paucinervis and their antitumor activities.
Methods Chemical constituents were isolated and purified from petroleum ether extract of G paucinervis by chromatography on
silica gel, RP-18, Sephadex LH-20 column, and preparative TLC. Their structures were identified on the basis of spectroscopic
analysis and chemical evidence. The antitumor activity was screened by MTT assay. Results Ten compounds were isolated and
identified as cambogin (1), pyromeconic acid (2), B-sitosterol (3), daucosterol (4), 7-prenyljacareubin (5), parvifolixanthone A (6),
formoxanthone A (7), termicalcicolanone A (8), 1, 3, 5, 6-tetrahydroxy-4-prenylxanthone (9), and isogarcinol (10). Compounds 5 and 7
showed moderate cytotoxic activity against HL-60, SMMC-7721, A549, MCF-7, and SW480 cell lines. Conclusion Compounds 2—5
and 7—10 are isolated from this plant for the first time and the '*C-NMR spectroscopic data of compound 5 are firstly reported.
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WA 1: 48 T CisHs206, ESI-MS m/z: 605
[M+H]", EOTEEMA. 'H-NMR (500 MHz,
DMSO-dg) 6: 7.12 (1H, d, J = 2.0 Hz, H-12), 6.92
(1H, dd, J = 2.0, 8.0 Hz, H-16), 6.71 (1H, d, J = 8.0
Hz, H-15), 5.16 (1H, t, J = 7.5 Hz, H-35), 4.89 (1H, t,
J=17.0 Hz, H-25), 4.76 (1H, t, J = 5.0 Hz, H-18), 2.84
(1H, dd, J = 3.5, 14.0 Hz, H-29a), 2.54 (1H, m,
H-17a), 2.52 (1H, m, H-24a), 2.36 (1H, dd, J= 5, 13.6
Hz, H-17b), 2.22 (1H, d, J = 14.4 Hz, H-7a), 2.20 (1H,
m, H-24b), 2.02 (1H, m, H-7b), 1.88 (1H, m, H-34a),
1.80 (1H, m, H-34b), 1.61 (3H, s, H-37), 1.57 3H, s,
H-28), 1.56 (9H, s, H-38, 20, 21), 1.52 (3H, s, H-27),
1.36 (1H, m, H-30), 1.20 3H, s, H-32), 1.16 (3H, s,
H-22), 0.98 (1H, m, H-29b), 0.93 (1H, s, H-33), 0.92
(3H, s, H-23); "“C-NMR (125 MHz, DMSO-d;) 6:
206.5 (C-9), 193.3 (C-3), 191.4 (C-10), 170.5 (C-1),
150.9 (C-14), 1452 (C-13), 132.7 (C-19), 132.6
(C-36), 132.0 (C-26), 128.7 (C-11), 125.2 (C-25),
124.8 (C-16), 122.0 (C-2, 35), 120.5 (C-18), 115.2
(C-12), 115.0 (C-15), 86.4 (C-31), 67.6 (C-4), 50.7
(C-8), 45.6 (C-6), 45.2 (C-5), 42.2 (C-30), 38.3 (C-7),
29.1 (C-34), 28.8 (C-24), 28.3 (C-33), 27.6 (C-29),
26.2 (C-23), 25.7 (C-21), 25.6 (C-28), 25.4 (C-37),
25.0 (C-17), 22.1 (C-22), 21.0 (C-32), 17.9 (C-20, 27),
17.8 (C-38). LA Fyil%cd 5 Somkai i e, %5
A 1 24 cambogin.

t&W 2. 017X CsHOs, LEIEKH K.
'H-NMR (500 MHz, CDCLy) 6: 7.88 (1H, s, H-2), 7.80
(1H, d, J = 5.6 Hz, H-6); *C-NMR (125 MHz, CDCl;)
S: 173.7 (C-4), 155.5 (C-6), 146.7 (C-3), 138.8 (C-2),
113.7 (C-5). Lh_Eeil$ds 55 Sk o i, %5
WA 2 YRR .

EY 3: 13 CuHsoO, HEEHIR & A
(CHCly), 5 B-#8iRaxs s, HREE—3
BE TG EATR, Sty 3 4 B-4 .
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&M 5: 4> 13X Cp3H006, ESI-MS m/z: 395
[IM+H]", #ETLEBMA. 'HNMR (400 MHz,
acetone-dg) 0: 13.64 (1H, s, 1-OH), 7.52 (1H, s, H-8),
6.67 (1H, d, J = 10.0 Hz, H-4"), 6.30 (1H, s, H-4), 5.73
(1H, d, J = 10.0 Hz, H-5"), 5.40 (1H, t, J = 7.2 Hz,
H-2"), 3.44 (2H, t, J = 7.2 Hz, H-1"), 1.76 (3H, s,
H-5"), 1.75 (3H, s, H-4"), 1.46 (6H, s, H-7', 8');
BC-NMR (100 MHz, acetone-dg) J: 181.4 (C-9), 160.8
(C-1), 158.3 (C-3), 157.7 (C-4a), 150.6 (C-6), 145.4
(C-10a), 133.5 (C-3"), 132.1 (C-5), 128.6 (C-5'), 126.9
(C-7), 122.6 (C-2"), 116.5 (C-4"), 115.7 (C-8), 113.7
(C-8a), 105.0 (C-2), 103.6 (C-9a), 95.4 (C-4), 78.9
(C-6'), 28.8 (C-1"), 284 (C-7', 8, 25.9 (C-4"), 17.8
(C-5"). LA EoGis%id 5 scmkapom st 8P, %e s
Y1 5 4 7-prenyljacareubin. AHFFYE XIRE %L AW
(e -

W) 6: 713 CogH306, ESI-MS m/z: 465
[M+H]", #ELEEMRA. HNMR (400 MHz,
acetone-dg) 0: 13.61 (1H, s, 1-OH), 7.57 (1H, s, H-8),
5.40 (1H, t, J= 7.2 Hz, H-2), 5.24 (2H, overlap, H-2',
H-2"), 3.67 (2H, d, J = 7.2 Hz, H-1), 3.43 (4H,
overlap, H-1', 1"), 1.83 (3H, s, H-5"), 1.78 (3H, s,
H-5'), 1.76 (3H, s, H-5), 1.74 (3H, s, H-4), 1.65 (6H, s,
H-4", H-4"); "C-NMR (100 MHz, acetone-d) J: 181.4
(C-9), 160.8 (C-3), 159.5 (C-1), 153.4 (C-4a), 151.2
(C-6), 146.3 (C-10a), 133.4 (C-3"), 132.5 (C-3), 132.4
(C-3"), 131.9 (C-5), 126.5 (C-7), 123.5 (C-2'), 123.0
(C-2"), 122. 7 (C-2), 117.1 (C-8), 113.6 (C-8a), 110.9
(C-2), 107.1 (C-4), 103.2 (C-9a), 28.7 (C-1), 25.9
(C-5", 4), 25.8 (C-5"), 22.1 (C-1"), 22.0 (C-1'), 18.0
(C-4"),17.9 (C-4"), 17.8 (C-5)0 LA YG IR0 15 SC ik
A R, Mg A 6 S parvifolixanthone A

& 7: 4y F0 CpiHpOgs ESI-MS m/z: 395
[M+H]", #@EEHE (R, mp115~118 °C. 'H-
NMR (500 MHz, acetone-dg) J: 13.10 (1H, s, 1-OH),
7.42 (1H, s, H-8), 6.57 (1H, d, J= 10.0 Hz, H-4"), 6.32
(1H, s, H-2), 5.88 (1H, d, J = 10.0 Hz, H-5"), 5.37 (1H,
t, J = 7.3 Hz, H-2"), 3.55 (2H, d, J = 7.3 Hz, H-1"),
1.85 (3H, s, H-4"), 1.64 (3H, s, H-5"), 1.48 (6H, s,
H-7', 8); “C-NMR (125 MHz, acetone-dg) J: 181.2
(C-9), 163.3 (C-3), 162.2 (C-1), 155.5 (C-4a), 146.9
(C-6), 146.4 (C-10a), 134.4 (C-3"), 132.3 (C-4"),

131.8 (C-5), 123.3 (C-2"), 122.1 (C-5"), 119.0 (C-7),
115.2 (C-8a), 113.1 (C-8), 107.5 (C-4), 103.2 (C-9a),
98.4 (C-2), 78.8 (C-6"), 28.3 (C-7, 8'),25.9 (C-4"),22.2
(C-1"), 18.0 (C-5")o LA F)G i $edis 15 Sciik i x e,
YEW AW T Jy formoxanthone A .

5 8: 4T3 CosHpnOgs ESI-MS m/z: 395
[M+H]", ®EOTLEEHA. 'H.NMR (400 MHz,
acetone-dg) 0: 13.19 (1H, s, 1-OH), 7.40 (1H, d, J =
8.8 Hz, H-5), 7.31 (1H, d, J = 8.8 Hz, H-6), 6.71 (1H,
d, J = 10.0 Hz, H-4"), 5.73 (1H, d, J = 10.0 Hz, H-5'),
5.30 (H, t, J = 6.8 Hz, H-2"), 4.17 2H, d, J = 6.8 Hz,
H-17), 1.83 3H, s, H-4"), 1.63 (3H, s, H-5"), 1.48
(6H, s, H-7', 8"); C-NMR (100 MHz, acetone-de) o
184.6 (C-9), 152.3 (C-7), 152.2 (C-10a), 150.8 (C-3),
148.3 (C-1), 145.0 (C-4), 131.3 (C-3"), 128.9 (C-8),
128.6 (C-5"), 124.3 (C-6), 124.0 (C-2"), 119.3 (C-8a),
116.9 (C-5), 116.3 (C-4), 104.4 (C-2), 104.3 (C-9a),
78.8 (C-6"), 282 (C-7', 8'), 26.2 (C-1"), 25.9 (C-4"),
18.2 (C-5") LL )Gl Bt 5 Seipapi w1, %5
A 8 M termicalcicolanone A

WEW9: 41130 CigH 60, ESI-MS m/z: 329
[M+H]", BHOTLEHHA. 'H-NMR (400 MHz,
acetone-dg) 0: 13.45 (1H, s, 1-OH), 7.62 (1H, d, J =
8.8 Hz, H-5), 6.96 (1H, d, J= 8.8 Hz, H-7), 6.51 (1H,
s, H-2), 5.27 (1H, d, J = 7.2 Hz, H-2), 3.34 2H, d, J =
7.2 Hz, H-1"), 1.77 (3H, s, H-4"), 1.63 (3H, s, H-5");
BC.NMR (100 MHz, acetone-ds) o: 181.1 (C-9),
163.3 (C-3), 161.5 (C-1), 156.4 (C-4a), 151.9 (C-6),
146.8 (C-10a), 133.1 (C-3"), 131.5 (C-5), 123.3 (C-2"),
117.4 (C-8), 114.8 (C-8a), 113.5 (C-7), 111.2 (C-4),
102.9 (C-9a), 94.0 (C-2), 25.8 (C-4"), 21.9 (C-1"), 17.8
(C-5)0 A Lt 5 sekaos st ™, et fy
Y19 4 1, 3, 5, 6-tetrahydroxy-4-prenylxanthone.

WA 10: 53 73X CysHs206, ESI-MS m/z: 605
IM+H]", AETLEBHA. 'H-NMR (400 MHz,
acetone-dg) o: 7.36 (1H, d, J = 2.0 Hz, H-12), 7.13
(1H, dd, J = 2.0, 8.2 Hz, H-16), 6.83 (1H, d, J = 8.2
Hz, H-15), 5.19 (1H, t, J = 6.4 Hz, H-35), 4.94 (1H, t,
J= 6.4 Hz, H-25), 4.93 (1H, t, J = 6.4 Hz, H-18), 3.05
(1H, dd, J = 3.6, 14.4 Hz, H-29a), 2.78 (1H, m,
H-24a), 2.54 (1H, dd, J = 6.8, 13.2 Hz, H-17a), 2.36
(1H, dd, J = 4.8, 13.2 Hz, H-17b), 2.20 (1H, m,
H-24b), 2.02 (1H, m, H-7b), 1.88 (1H, m, H-34a),
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1.78 (3H, s, H-28), 1.71 (3H, s, H-27a), 1.69 (3H, s,
H-37), 1.64 (3H, s, H-38a), 1.56 (6H, s, H-38b, 20),
1.29 (3H, s, H-27b), 1.36 (1H, m, H-30), 1.16 3H, s,
H-32a), 1.21 (2H, s, H-29b), 1.16 (3H, s, H-32b), 0.99
(3H, s, H-22), 0.94 (3H, s, H-33); "*C-NMR (100
MHz, acetone-dg) 5: 207.3 (C-9), 194.3 (C-4), 192.2
(C-10), 171.2(C-2), 151.1(C-14), 145.7 (C-13), 134.0
(C-19), 133.8 (C-36), 133.2 (C-26), 131.1 (C-11),
126.5 (C-3), 126.5 (C-25), 123.6 (C-16), 122.9 (C-35),
121.4 (C-18), 115.8 (C-12), 115.5 (C-15), 87.0 (C-31),
68.8 (C-5), 51.9 (C-1), 46.9 (C-6), 46.5 (C-7), 43.7

(C-30), 39.4 (C-8), 30.3 (C-34), 29.7 (C-24), 29.0
(C-33), 28.8 (C-29), 27.6 (C-37), 26.3 (C-27), 26.2 (C-
20), 26.1 (C-22), 25.9 (C-17), 22.7(C-23), 21.5 (C-32),
18.4 (C-28), 18.2 (C-21), 17.9 (C-38). LA itk %t
b5 crdaE 0, %tk A 10 4 isogarcinol .
4 PP ETEIRIE

KA MTT AT B RS M %, &Pk
&) 5 17 % HL-60. SMMC-7721. A549. MCF-7
I SWA480 AUtk — & ANHEH . (&4 5
X2 Tl SWARO0 M Jita 40 il 4 WY Sl 5 T B ek ol it
2yiE (R 1o

®1 LEYS T HMAESESE
Table 1 Cytotoxic activity of compounds 5 and 7

I1Cs / (Mg'mLfl)

(R
HL-60 SMMC-7721 A549 MCE-7 SW480
formoxanthone A (7) 12.16 20.35 20.35 16.63 20.44
7-prenyljacareubin (5) 15.23 21.70 16.51 12.25 8.14
s 1.50 15.48 14.05 13.44 13.61
U <0.008 <0.008 <0.008 <0.008 <0.008
S 3k twigs of Garcinia parvifolia [J). Tetrahedron, 2006,
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