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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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#H% M (daucosterol, 4). 7-prenyljacareubin (5).
parvifolixanthone A (6). formoxanthone A (7).
termicalcicolanone A (8). 1, 3, 5, 6-tetrahydroxy-4-
prenylxanthone (9). isogarcinol (10). 1, L&Y
2~5 F1 7~10 Mty rb g ko B2, IR R
B S AT HA— 2 MRS MU IR .
1 XE5HH

API QSTAR Pulsa JFTili % X—4 WA sl
10 COR T TR A TR TI{T A ]D); Bruker AM—
400/500 FHEFEARA (TMS kR iR &
WM HENR (GFass 10~40 pm) A7 B 36 ik T
HIRAT 5 RP-18 (40~63 um) A7 [F Merck
3] P s Sephadex LH-20(40~70 um) A Fidt GE
Healthcare Bio-Sciences AB A #) = . FrHAE MR
IR 534l

4: 2225 Garcinia paucinervis Chun et How =5
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HBE, b E R B 78 U 2 B R e e [ ik
RS, FRA (20100722) AEIECT A E R}
25 5 PG LR A AR R4 el R R ) 27 52 50 =
2 REESE

G A2 15.5 kg, I, B, H 60 L
95% L REAESE 3 IR, BFIR 7d, AIFRIUE, R
[ 2 A R E 755 go BHRERIF T 1S LK
(60 C) H, MK AMEE. BSIR LA, B
ABEAIHER 2 L, M3 R, SIFERE,
FEIEDCEE ), AR, 201 g EEIR ZBRER AL
292 go WA MBEERAL, AERAE S (200~300 H)O
I3, ATEE-IE IR LB (90 10—20 & 80) BHEVE
JBE, FHE 2 A A AR AL S UK L5 ) G1~G6,
G2 (74 g) LAERAEAIE (300~400 HD 7385, LA
A M- (90 @ 1070 : 300 MIRBEhAH, 2153
ANy, HodoahsE- R (70 230D BERGHS>
FEO 013 G2a~G2f 6 MNI4L5Y o G2f I S AHEE
RP-18 il 7355, DAFFEE-7K (60 © 40—100 : 0) K
WUEHAL A9 2 (7T mg). G2b ] S AHA: RP-18 {4,
B, UFIEE-/K (60 © 40—100 & 0) RGBT
&4 5 (62 mg). 7 (35 mg). G2¢ S AHA: RP-18
OB, LLFFEE-ZK (60 @ 40—100 : 0) #IRBEM
k& 3 (10 mg). 10 (22 mg). 4 (11 mg). 8
(30 mg). AyHIEE-TAET (80 : 200 VEMiHE013 3
AL A2a~A2¢, A2b FHAFE RP-18 (i 4
B, LUHIEE-/K (60 : 40—100 @ 0) R IRGERAF LA

6 (Tmg), 9 (10mg). AihEk-INET (90 : 10D
VeG5> 4343 3 /N TE4L5r B2a~B2c¢, B2a £ AHAE
RP-18 {3 FIA AL Sephadex LH-20 43, ¥t
WASA 1 (17 mg).

3 KT

WA 1: 513X Ci33Hs,04, ESI-MS m/z: 605
[M+H]", LEELEEMRA. HNMR (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-dy) §:
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). DAYl Hds 5 Sk ot 1P, %55
A 1 24 cambogin.

&Y 2. 7 CGHOs, EEEK K.
'H-NMR (500 MHz, CDCl;) J: 7.88 (1H, s, H-2), 7.80
(1H, d, J = 5.6 Hz, H-6); >*C-NMR (125 MHz, CDCl5)
5: 173.7 (C-4), 155.5 (C-6), 146.7 (C-3), 138.8 (C-2),
113.7 (C-5) Lh_b il Hedfs 55 Sepkapa ot i, %5
WA 2 M YRR .

WEW 3: 07 CpHsoO, FEERIR A
(CHCly, 5 B-# ot 2, L RE—3,
RETGIERARTE, S ay 3k p-1 .

tEY 4: 55130 CisHeOss H LK K,
Libermann-Burchard [z W Fll Molish V3 52 FH %,
LiEAs MRS, L RFE 2, St
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AW 5: 713 C3HpOg, ESI-MS m/z: 395
[M+H]", #HELEEMA. HNMR (400 MHz,
acetone-dg) 0: 13.64 (1H, s, 1-OH), 7.52 (1H, s, H-8),
6.67 (1H, d, /= 10.0 Hz, H-4"), 6.30 (1H, s, H-4), 5.73
(1H, d, J = 10.0 Hz, H-5"), 540 (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) o: 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), 954 (C-4), 78.9
(C-6"), 28.8 (C-1"), 28.4 (C-7, 8", 25.9 (C-4"), 17.8
(C-5"). LA GRS 15 ek« 1™, %oe b sy
W) 5 4 T-prenyljacareubin. AHFITE IXFRIEZI S
(BRI HSHt -

A5 6: 4T3 CogH3nOgs ESI-MS m/z: 465
[IM+H]", #ELERHA. 'H-NMR (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-ds) 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), 1324
(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) LA )il 54 5 ik
g S, g ik 54 6 b parvifolixanthone A

tEY 7. 5313 C3HpOg, ESI-MS m/z: 395
[M-+H]", #@sH (FED, mp 115~118 'C. 'H-
NMR (500 MHz, acetone-dg) J: 13.10 (1H, s, 1-OH),
7.42 (1H, s, H-8), 6.57 (1H, d, /= 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 Lh o6t Bedfa 15 Scihapag w7,
WA T M formoxanthone A .

A 8: 413 Ci3HpOgs ESI-MS m/z: 395
IM+H]", #OLELHA. 'HNMR (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"),
5.30 (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"); BC-NMR (100 MHz, acetone-dg) 0:
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'), 26.2 (C-1"), 25. 9 (Cc-4m),
18.2 (C-5"). LA bttt 55 e e, %ese
W) 8 4 termicalcicolanone A

G 9: 53T CisHi6065 ESI-MS m/z: 329
[M+H]", B8 5E Bk K. "H-NMR (400 MHz,
acetone—d()) 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" LA IRl &5 ek i ), %e e sy
Y19 41,3, 5, 6-tetrahydroxy-4-prenylxanthone .

A 10: 513X CisHs5004, ESI-MS m/z: 605
[M+H]", AMLEEA. 'HNMR (400 MHz,
acetone-dg) 6: 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) J: 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), 1332 (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). DL E)Gith %t
ki U, S5 AW 10 Jy isogarcinol.
4 BRI E I

KA MTT LM TR e, R
AW)5 F1 7 %F HL-60. SMMC-7721. A549. MCF-7
H1 SW480 4 ukkIyr— & HEIE- . &9 5
XF 4 g SWAS0 21 Ju-A il 4 ] A0 2 T BH 4 ) e
2yt (R Do

Rz1 EWS T HAREESE
Table 1 Cytotoxic activity of compounds 5 and 7

ICso / (ng'mL ™)

[ty
HL-60 SMMC-7721 A549 MCF-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
st 1.50 15.48 14.05 13.44 13.61
LA <0.008 <0.008 <0.008 <0.008 <0.008
R R twigs of Garcinia parvifolia [J). Tetrahedron, 2006,
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