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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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% N (daucosterol, 4). 7-prenyljacareubin (5).
parvifolixanthone A (6). formoxanthone A (7).
termicalcicolanone A (8). 1, 3, 5, 6-tetrahydroxy-4-
prenylxanthone (9). isogarcinol (10). H:H1, L&Y
2~5 Fll 7~10 AP h s R B4 3, [l R
EW) S AT HA B ARG MU .
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2 RESSH

Gy AZE ) 155 kg, EIMT, B#E, 60 L
95% LWEAEAE 3 I, BHR 7d, B IR, R
[ 2 WA R 755 go FHRE BIFT 1.5 LK
(60 C) 1, WUHAMEE. B ORI, BRI
FEMAEFIHER 2 L, 23 K, GIFFRGHR, W&
FEFDRCEA T, 1A AL 201 g BEER L BSR4
292 g, HUATIMBEAEEAT, FERCKE I (200~300 H)
I3, A hEE-BEER LB (90 10—20 © 80) BHEVL
Jii, FH 2 A R 5 AL SR L5 GT~G6.
G2 (74 ¢) SREAEIE (300~400 H) 738, L
£ E-PI R (90 © 10—70 © 300 NUEIAH, 3153
ANy, S ahEE- IR (70 T 30) BRI 5>
FEOIE 0013 Ga~G2f 6 N4 %y . G2f Fl s AHA:
RP-18 thi5r 2, LAFEE-7K (60 @ 40—100 : 0) 4K
VRSS2 (7 mg). G2b FH S Al #E RP-18 4
BT, DAHIEE-ZK (60 © 40—100 : 0) WK BEMAS
5 5 (62 mg) 7(35mg). G2¢ JH S AHAE RP-18
e B, DLFFEE-K (60 © 40—100 : 0) MK VEN
SE 3 (10 mg). 10 (22 mg). 4 (11 mg). 8
(30 mg). A1iEE-PIE (80 : 20) WEMEEEH> 4015 3
M5 A2a~A2¢, A2b [T AIFE RP-18 {4i%4)
B, LLHEE-/K (60 @ 40—100 : 0) MK k¥EAHL &

e (Tmg), 9 (10mg). A1MEE-AE (90 : 10D
Ve 4343 3 N 415> B2a~B2c¢, B2a 4 AHKE
RP-18 {3 Fl 7 S M e e Sephadex LH-20 732, ¥t
A &Y 1 (17 mg).,
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WA 1: 48 T3 CisHs206, ESI-MS m/z: 605
[M+H]", EOITEEMA. '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, /=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) o:
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 F56il%ids 5 Soukai i e, %5
A 1 24 cambogin.

aEM 2. 77 CsHyOs, LEEH K.
'H-NMR (500 MHz, CDCls) &: 7.88 (1H, s, H-2), 7.80
(1H, d, J = 5.6 Hz, H-6); “C-NMR (125 MHz, CDCl;)
J: 173.7 (C-4), 155.5 (C-6), 146.7 (C-3), 138.8 (C-2),
113.7 (C-5). LA_Eeil$is 5 skt 1, %5
W 2 YRR .

EY 3: 13 CuHsoO, HEEHIR & A
(CHCL), 45 B-#3 i e iz, JL RE(H—3,
BE TG RATR, Sttty 3 4 B-4 .

WEY 4. 41X CisHeOsr H 0K A,
Libermann-Burchard J W1 Molish Jz W33 5 FH M,
i MR, LRI 3, Bkt
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&M 5: 4> 13X Cp3H,06, ESI-MS m/z: 395
[IM+H]", #ETLERMA. '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) d: 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'), 28.4 (C-7', 8, 25.9 (C-4"), 17.8
(C-5")o LU Gl 5 Semkiaa st e, %y
¥ 5 24 T-prenyljacareubin. AHFFHE IXIRIE %A
(e .

W) 6: 7 T3 CogH306, ESI-MS m/z: 465
[M+H]", #ELEEMA. 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', 17), 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-dq) 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 YGIEH0d 15 Sk
R R, %E 5 6 S parvifolixanthone A

a7 4y F0 CpiHpOgs ESI-MS m/z: 395
[M+H]", #@EEHE (FEED, mp115~118 'C. 'H-
NMR (500 MHz, acetone-ds) o: 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")0 LA e i $odhe 15 Sciikdie s s i,
KEWEY) Tl formoxanthone A .

b &Y 8: 4> 138 Cy3Hy06, ESI-MS m/z: 395
[M+H]", ®EOTLEEHA. 'H.NMR (400 MHz,
acetone-dg) o: 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),
530 (H, t, J = 6.8 Hz, H-2"), 4.17 (2H, d, J = 6.8 Hz,
H-1"), 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"), 28.2 (C-7', 8'), 262 (C-1"), 25.9 (C-4"),
18.2 (C-5"). LA it 5 scmpafieint ™, %5
&) 8 4 termicalcicolanone Ao

WEW9: 4113 CigH 60, ESI-MS m/z: 329
[M+H]", BEHOLEHHA. '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")o LL ottt 5 sempamas st ™, % th i
Y19 4 1, 3, 5, 6-tetrahydroxy-4-prenylxanthone..

G 10: 4313 C3gHs5204, ESI-MS m/z: 605
IM+H]", AELEBHA. '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 )titt¥is
b5 cdaE 0, %5tk A 10 4 isogarcinol .
4 BEIEIEIRIE

KA MTT AT BRI %, &Pk
&) 5 17 % HL-60. SMMC-7721. A549. MCF-7
M SW480 AUtk — & HHEH . (&4 5
XF &t g SW4S0 A1 L vt M W ki T S o) B
2yliE (R 1o

®1 WLEYS T HMEESELE
Table 1 Cytotoxic activity of compounds 5 and 7

I1Cs / (Hg'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
Mg 1.50 15.48 14.05 13.44 13.61
E VAL <0.008 <0.008 <0.008 <0.008 <0.008
S 3k twigs of Garcinia parvifolia [J). Tetrahedron, 2006,
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