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Xanthones from leaves of Calophyllum inophyllum Linn.
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Abstract: To study the xanthones from the leaves of Calophyllum inophyllum Linn., several chromatography
methods were employed to isolate the constituents. Investigation on the CHCI; extract led to the isolation of a
new xanthone named inophyxanthone A (1) and four known compounds, which were pancixanthone A (2),

gerontoxanthone B (3), jacareubin (4) and pyranojacareubin (5). Among them, compound 2 was obtained from

this plant firstly, and compound 3 was obtained for the first time from this genus. The structure of inophyxanthone

A (1) was identified as 1, 3, 5-trihydroxy-2-(1, 1-dimethylallyl)xanthone by spectral analysis.
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MR 24k &4, 53 9% € Kinophyxanthone A (1)«
pancixanthone A (2). gerontoxanthone B (3). jacareubin
(4) F1 pyranojacareubin (5). HHILEY 1 AHiLE
Y, EW 2 AEIRNEEY T SRR, LAY 3
VIRERV O NANETA K LS S EE

WEW 1 HEEPRG S CHlEE- AT . 10%
TR - LW B 9 (1 . HR-ESI-MS B/R[M-H] m/z:
311.091 1 (CysH,50s, THHAH 311.092 5), ML
Yo 1308 CigHi60s, IR 11, IR Jhifh 2
INELRERIE (3420 cm™). FIHE (2924,2853 cm ™).
JLHEBRIL (1 648 cm™) LLAZTFER (1 584, 1 497, 1 455
em™) PMRIIE . UV ORI R 314, 286, 244 Fl 221
nm [FIKCE, $ERIZAA YT RE R Ml 28 .
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'H NMR (300 MHz, DMSO-d;) 1% (# 1) th45 i —
AN RIE R T5 5 0 13.96 (1H, s), HAAE4E A
(K 23 1155 01 10.94 (1H, brs), 10.42 (1H, br s);
[ 25 95 58 1 —41 ABC & RGN 155 6: 7.54
(1H, dd, J=7.8, 1.8 Hz), 7.29 (1H, dd, J = 7.8, 1.8 Hz),
7.23 (1H, t, J=7.8 Hz), &7~ A 1, 2, 3-=HURIR L5 1)
BIG; gt AN ER A 6 6.47 (1H, s); — 4
R AU ABX A R HIT15 5 5: 6.30 (1H, dd,
J=17.4,11.8 Hz), 4.85 (1H, dd, J = 17.4, 1.5 Hz), 4.78
(1H, dd, J = 11.8, 1.5 Hz) FZ=h LA FH L 10
5 6 1.57 (6H, s), FERE I BEAAAE 1, 1- F 47
PWEEIRAR . 454 HMBC it 6 1.57 (6H, s) 15 d¢: 28.9,
40.0, 149.8 AbHiAE SAFERFEMI G, § 4.85 (1H, dd,
J=17.4,1.5Hz) 5 6c 40.0 146 FEAH L, R I 2 1
RO pancixanthone A Y 1, 1-— B 475 A 5E () %
XA, Whow SR A7 1,1- R 3. PC NMR
(150 MHz, DMSO-d) it (& 1) e 18 MifE 5,

SRR, 1- R BRI 5 AN A5 - R I R 1)
135S, Hor s 5 MEEDS B iRfE 5 dc: 165.0,
162.0, 155.0, 149.8, 146.0.

& HMBC i, ZEa Mz rES 6 13.96
(1H, ) 55 d¢c: 102.1, 114.7, 162.0 b85S 5 4715 18 FEAH
X, MTIHAE dc: 162.0 (C-1), 114.7 (C-2), 102.1 (C-9a)
WewAE S VA JE; FERTE S 0647 (1H, s) 5 dc:
102.1, 114.7, 155.0 ABAF SAFEmAEAH G, R4 &
(R 25 115 5 6 10.42 (1H, br s) 55 0 94.4 bt A5
SAFAEZLFEAITE, HE 0 6.47 Kb 1K T55 7 )t 1-A7 T Ml
RERZ 1) 447, 6 10.42 KhAESE G (1) 1y F2 L BUARAE M i 1
K0 347 o T H 311545 0 1.57 (6H, s) 5 ¢ 114.7
WA 5 AFAE R ARG, HiE 1, 1- I RE-J T SE
AN BEAZ IR 2 67 .

Ub4h, BT 'H NMR 4R/ P ELE 1, 2, 3-
SRR SS Y oT, WIRER A5 S 6 10.94
(1H, br s) HAEHARTEMD B BERZ 1) 5 18K 8 fir, XA

Tablel 'HNMR and "*C NMR spectral data of compound 1 (in DMSO-de)

No. du dc No. du dc

1 162.0 9a 102.1
2 114.7 10a 144.5
3 165.1 11 40.0
4 647 (IH,s) 94.4 12 157(H,s) 28.9
4a 155.0 13 1.57 (3H, s) 28.9
5 146.0 14 6.30 (1H,dd, J=17.4, 11.8 Hz) 149.8
6 7.29 (1H,dd,J=7.8,1.8 Hz) 120.5 15 478 (1H,dd, J=11.8, 1.5 Hz) 107.7
7 7.23 (1H,t,J="7.8 Hz) 124.0 4.85(1H,dd, J=17.4, 1.5 Hz)

8  7.54(1H,dd,J=78,18Hz) 116.0 1-OH 13.96 (1H, s)

8a 120.9 3-0H 1042 (1H, brs)

9 180.5 5-OH 10.94 (1H, br s)

Figure 1 Structures of compounds 1-5
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o —ARgi Gy 2L, MITHIE 6 10.94 (1H, brs) &b
(1 ¥ S AR FE M B BEAZ 1) 5 A7 - 7 HMBC i, 5
W ABC & RSG5 5 6 7.29 (1H, dd, J =
7.8, 1.8 Hz) 5 6¢ 120.9 AbWi A5 ‘S AFAEILFEAH G, 6 7.23
(1H, t, J=7.8 Hz) 55 6c 144.5 AW A5 S AFAE I RE MK,
M RE dc 144.5 (C-10a) 5 ¢ 120.9 (C-8a) AbFR{H
SIS

RO LA BT, HE G L Mg R 1,3,5-=
FRRE-2-(1, 1- - FBE-IE A HE) Ml [1,3, 5-trihydroxy-
2-(1, 1-dimethylallyl)xanthone], 44 °4 inophyxanthone
A.

Figure 2 Key HMBC correlations of compound 1

AR
UV ] &EUV-1700 736065+ %2 ; IR JH Bruker-

IFS-55 £I ANl E; NMR A Bruker-ARX-300
AR Bruker-AV-600 B REILHRALI E (TMS AW AR);
ESI-MS H Agilent 1100 &1 B - 5B A 5
HR-ESI-MS ] Bruker microTOFQ % it il Al 52 ; #%
ORERER (200~300 H, 5 B ); Sephadex
LH-20 (GE Healthcare); ODS AEEEF K (100 um,
HA YMC 2 )); FL9500-HPLC (WVIAR S/ BT A 2%
HIRAF), 8B A %Rk HPLC Hfuikal
A, HABIE A 3 A4

4858 (Calophyllum inophyllum Linn.) FKH
WEEE AR, W R B A B2 B 25 LR P 00T 5 DT it v 4
RETE RIS INAP S DIl i
1 REMSESE

ZLESE T 11.6 kg, H 95% LB N nlim i
3k, BER 2 h, A IFEEIGH, 0% IR AT AR
Ho MREMKRE, REHAammEE. 50, CRa
B IE T BEARHL, 1940 kALY 283 g, ST AEI)
464 g, LR OTEAEY) 56 g, IF T BERE) 229 g.
R AGZE 150 g, SRk A0 (1 Ihlk- 2R &
fii 100 : 0~0 : 100)B: BEBEML, 73 Fr.1~Fr.9. H{ Fr.4
(f k- 2.8 218 100 © 8, 8 g), £ ODS FE{ail (F

¥

fiE-7K 80 © 20~100 : 0). Sephadex LH-20 (5 1/i-H %
11 1) 234G &4 5 (50 mg); BX Fr.6 (£ k-
LR ZWE 100 & 10, 12 g), LRERFOIE CfmEk- A
fi 100 : 5~100 : 10). Sephadex LH-20 (5{)j-
12 1)l HPLC (FFEE-7K 80 & 20) 4r B afifbfd
&%) 3 (6 mg); M Fr.7 (falilk- LR L1 100 15,
6 g), ZHERAEEE (A yMEE-PIE 100 © 4~100 : 7).
Sephadex LH-20 (%1j-FEE 1 : 1) S aifb 34654
4 (10 mg); HX Fr.8 (filik- £ 18 £ 100 : 20, 10 g),
ZNE AT (O3 (S 47-FEE 100 © 1~100 © 5). Sephadex
LH-20 (S7-FEE 10 1), FHl#&% HPLC (FEE-/K
80 1 20) Zr At/ ARG 1 (4 mg) F12 (6 mg).
2 EMKE

wEM 1 BEORE W ChEE-TN ). 10%
MR- LB B . UV (MeOH) Ay, nm: 314,
286, 244, 221, IR (KBr) vmex cm ' 3 420, 2 924,
2 853, 1 648, 1 584, 1 497, 1 455, 1 386, 804, 772.
'H NMR (300 MHz, DMSO-d;) A1 *C NMR (150 MHz,
DMSO-dg) ¥ W% 1. ESI-MS m/z: 310.9 [M—H] .
HR-ESI-MS m/z: 311.091 1 [M=H]™ (C,sH,50s, calcd.
311.092 5).

WEM 2 WEEPIRE S CHEE-TIED) . 10%6%
1R- LEEE W 3 (. "H NMR (300 MHz, DMSO-dj)
5:13.26 (1H, s, 1-OH), 10.38 (1H, s, 5-OH), 7.50 (1H,
dd, J=7.8, 1.7 Hz, H-8), 7.26 (1H, dd, J= 7.8, 1.7 Hz,
H-6), 7.21 (1H, t, J = 7.8 Hz, H-7), 6.40 (1H, dd, J =
17.4, 10.5 Hz, H-14), 6.20 (1H, s, H-2), 4.90 (1H, dd,
J=17.4,1.3 Hz, H-15b), 4.79 (1H, dd, J = 10.5, 1.3 Hz,
H-15a), 1.69 (6H, s, 12, 13-CHs). LA 3 5 cik!®
W pancixanthone A A% REE B 6 FEEE A — 3, W%
EMNAEY) 2 25 pancixanthone A

WEM 3 TOEPRG S CHMER-TNE). 10%65
BR- LB ¥ {f . "H NMR (300 MHz, DMSO-d)
5: 14.10 (1H, s, 1-OH), 7.38 (1H, s, H-8), 6.56 (1H, d,
J=9.9 Hz, H-11), 6.44 (1H, s, H-4), 6.30 (1H, dd, J =
17.4, 10.6 Hz, H-19), 5.87 (1H, d, J = 9.9 Hz, H-12),
4.85 (1H, dd, J=17.4, 1.5 Hz, H-20b), 4.78 (1H, dd, J=
10.6, 1.5 Hz, H-20a), 1.56 (6H, s, 17, 18-CH3), 1.46
(6H, s, 14, 15-CH3). "*C NMR (75 MHz, DMSO-d) 6:
165.0 (C-1), 113.8 (C-2), 162.0 (C-3), 94.5 (C-4), 155.0
(C-4a), 133.0 (C-5), 145.9 (C-6), 118.2 (C-7), 121.2
(C-8), 112.2 (C-8a), 179.8 (C-9), 101.4 (C-9a), 145.8
(C-10a), 114.6 (C-11), 131.6 (C-12), 77.7 (C-13), 28.9
(C-14, 15), 40.4 (C-16), 28.0 (C-17, 18), 150.0 (C-19),
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107.5 (C-20). LA F-%d 5 30k gerontoxanthone B
(A% W B 0 IR AR — 8, M etk &5 3 8
gerontoxanthone B.

wEW 4 WEERG S 0 WEE- TN ).
"H NMR (300 MHz, DMSO-d) : 13.54 (1H, s, 1-OH),
9.97 (2H, brs, 5, 6-OH), 7.49 (1H, d, J = 8.6 Hz, H-8),
6.92 (1H, d, J = 8.6 Hz, H-7), 6.59 (1H, d, J = 10.0 Hz,
H-11), 6.37 (1H, s, H-4), 5.73 (1H, d, J = 10.0 Hz,
H-12), 1.42 (6H, s, 14, 15-CHs). LA 3 5 ek
jacareubin [FJRZRLEH O RAEEA B, M e EY) 4
A jacareubin.

WEYS FOEPIRGS W CAhEE-IER), 10%6
1R- LEER W 35 (. "H NMR (300 MHz, DMSO-dj)
5: 13.45 (1H, s, 1-OH), 9.52 (1H, s, 5-OH), 7.37 (1H, s,
H-8), 6.60 (1H, d, J = 10.0 Hz, H-11), 6.57 (1H, d, J =
10.0 Hz, H-16), 6.39 (1H, s, H-4), 5.89 (1H, d, J = 10.0
Hz, H-17), 5.75 (1H, d, J = 10.0 Hz, H-12), 1.45 (6H, s,
19, 20-CH3), 1.43 (6H, s, 14, 15-CH3). UL E¥HE 5
BRPIh pyranojacareubin  F 4% 1 B s o) R B A — 2,
W4 e AL AW 5 4 pyranojacareubin.
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