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Chemical Constituents from the Twigs of Calophyllum inophyllum Linn.
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Abstract: Eleven compounds were extracted from EtOH extract of the twigs of Calophy llum inophyllum. On the
basis of spectroscopic data, their structures were identified as 6-hydroxy-2,3-dimethoxyxanthone (1), 1,3,7-
trihydroxy Ixanthone (2), 1,3,7-trihy droxy-8-methoxyxanthone (3), 7-hydroxy-1,3-dimethoxyxanthone (4), pseudo
taraxasterol (5), 1,3,6-trihydroxy-5,7-dimethoxyxanthone (6), 2-hydroxy-1-methoxy-xanthone (7), 2-hydroxy-1,8-
dimethoxyxanthone (8), 1,3,5-trihydroxy-2-methoxyxanthone (9 ), 4-hydroxyxanthone (10), and 1,3,5-
trihydroxy xanthone (11). Compounds 6—8 were isolated from this plant for the first time, and compounds 2-5
from the genus Calophyllum for the first time. Compound 1 was a new natural product. Compound 9 showed
inhibitory activities towards human gastric carcinoma (SGC-7901), with the ICs, value of 1.8 x 10~ mol/L.
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THRBTGPEIRSY , A SO L1 L FE B 2R 1) 2 RES I
WY HERT 1 RGEWGE, W AGE 1 3 AT 4L
RN A SR 11 A B AR AY
95 B AUAL AT S AN I RE

1 AR5

1.1 #gt

FIPIRE B 2% (19.9 kg)T 2006 4F 5 J R H
M SCELTREAROR s , it v B R b R 2 B AR
e = BRI B AR TE AR 2% 03 26 R 40055
(C. inophyltlum), F{PIFEUERRAS(No. 2006050847
T B O BB 2 M AR BT

1.2 {EEF

NMR Ji] Brucker AV-400 %1 S 4% A W) 5 ,
PL TMS BNF5R; MS i35 1] Autospec-3000 Jifi %4 il
R 5 P AL B 28 5 X-5 780 8 B a8 S0 GO B AR B2
TE)l & ; CO, 1754 (Sheldon M anufacturing Inc.); #
VT ARG (L% PR TR S A B W BE 7 B4 )
MK3 bR E AR B A A A ). AR Eig A
FEBEQ00 ~300 H)HIE 2435 HREIE (G, ) B R 75
1 EPEAL 17 i, Sephadex LH-20 2 Merck 23 i
FEAL AR AR %, DY SLMEIMERMTT),
RPM 11640 HiFphERIE-Al £0 %5 W PBS(JE 5 ik &8t
IAil); #2495 % C (Kyowa Hakko Kogyo Co. Ltd.),
DM SO HA43#i4li.

1.3 RS

LIPESE T 26(19.9 k)W), JH 95% W Z.
AT T 842 3 W, BIK—JH, & IO, 1
U IR SO AR (22 R A R AR LB W 2.5 Lo
B ARSI T 2.5 L K bt o, Fl 43
BEACIR 3 W, ZE UG IR/K W28 oL B8 i b R AL I B A%
BRMO-101)48 247, Jo i FI7K \50% I8 Z. BE95% I Z
P, F RS R G, YR [ WA I 50% ZL R )
65 g,95% ZEER 4> 245 g, HEEH/T 70 g 50% Z
P 23 T D% 4k JBE ) 3% Wk A7 4 B, S - F R
(15:1 ~0: 1)BRJEVRIBE, W02 (¥ Jr Ya Rl , 45 JF- 41
JSCATT AL 1 B 5 W, [T i o R0 A9 B 6 S Uk B
43 (Fr.l ~Fr6),

Fr.l #8434 Sephadex LH-20 FE:{0,31%/3 85, LL4K
Pi-HEEA B 8 101 Ve, A4 3 11 AN 4l0
(Fr.1-1 ~Fr.1-11), Fr.1-1 {42 EFE (R0 B,
DA - A B A B 20 1 YR, 1R B4k S 4

(100 mg)FI1 8 (52 mg), Fr.1-3 {IrLakEeA:fai,
DAAT M EE-TN MR B0 B 60 1 BRI, P28 Sephadex
LH-20(Z FESE ) 7 B AL 54 10 (11.0 mg)o M
Fr.1-4 {2 734653% 7 (1.5 mg), \ Fr.1-7 #5344
1741 6 8.0 mg), I\ Fr.1-8 ML 11 (102 me),
Fr.1-5 8532 5 SEREBER: 43543 85 , A1 Ml RE-2Z. 1R
ZIERABU B 21 YERAMES Y 2 (12.4 mg) Al
9 (8.5 mg), Fr2 #B/+£: Sephadex LH-20 #:{4,i% /)
B, S5-I EMABUM B 1 PRI, 153 3 AN
(Fr2-1 ~Fr2-3), Fr.2-1 /328 SO RERA: (il
B 3 (7.8 mg),Fr2-2 £ AR 24T, BLH
- KRB 30 723 YEAMEST Y 1 (8.0 mg), Fr3
WAk AN, HI - EEQR0: 1 ~1: 1)BRJE
VESL, BG5S 20.0 mg),

1.4 &HMEE

6-32 -2 3-— A & & pb R (3-hydroxy-23-
dimethoxyxanthone, 1)  BE{aEARE: (4 MhEE-
W 1:1), 5 FeCl, Al Gibb’s &7 5 )W 5% FH ¥
mp: 253C ~255°C, EI-MS m/z: 272 [M]";®C
NMR Fl DEPT %431 15 AMgefis ', b 2 AN A
5,5 MK HE, 8 ANFRAET 1 AR BRAL), HiW
53 FRHK CisHy, 045 IR H 3496 (15 1R F5E) , 1664 (B
#£),1605,1571,1504,1470 cm™ (35 50) 1) e Wic e , B
WL 1 v A7 8 B R 2 A DT 34 W) £E; UV
(MeOH) \,,: 218, 269, 284, 311, 347 nm 47K Wi,
FEEEA IR Bl Uiz AL A4 2 22 40BUR L

{E'H NMR 1,8 3.92 (3H, s, 2-OMe), 3.85
(H, s, 3-OMe)4y i 2 NI 'S ,8 746 (1H, s,
H-1), 7.16 (1H, s, H-4)Jg B8 3550 k715 5o
4 HMBC i¥%+1,8 7.46 (1H, s, H-1)RE T35 5
3 1549 (C-2), 1463 (C-3), 151.7 (C4a), 1739 (C9)
MM, 8 7.16 (1H, s, H4) 77030015 8
1549 (C2), 1463 (C-3), 114.0 (C-9a), 173.9 (C9)It)
BRAHE, T 8 3.92 BH, s, 2-OMe)Fl1 8 3.85 (3H, s, 3-
OM )l I A AL RT3 15 8 154.9 (C-2)Fi1 & 146.3
(C-3)BRA , DA i i) RAG el B A% A 3R C-
2,C3 g A A LR, 8 8.0 (1H, d, J=
8.7 Hz, H-8), 6.88 (1H, dd, J=8.7, 2.2 Hz, H-7)#l
683 (1H, d, J=2.1 Hz, H-5){ 3558 it T4 4 i —
ABX &%, £ —1 1,34 BRI KR, 1
HMBC #%1,8 8.0 (1H, d, J=8.7, H8)I{ JE 44>
5 8 163.5 (C-6), 157.5 (C-10a), 173.9 (C-9)Ifk
H126,8 6.88 (1H, dd, J=8.7, 22 Hz, H-7)I¥JE T4
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3158 1019 (C-5), 113.6 (C-8a) KAl X, 5 6.83
(1H, d, J=2.1 Hz, H-5{EFE5r5]5 8 1635 (C-6),
113.6 (C-8a), 157.5 (C-10a)ffk A1, HARHE C-6 £E%
i 8 1635 HEMih C-6 BORABUAR, Z5f
PA B 1 S LI 1,45 R 6-7836-2 3-
AR, A 1 A — B

(8]

Bl1 46491 1 HMBC §§H I BN
Fig. 1 Main related points in HMBC of compound 1

1,3,7- = &nliiR (1,3, 7-trihydroxyxanthone, 2)
s EEPIRES W (T ), 73730 C3HO50 EI-MS
m/fz:244 [M]*, '"H NMR (DMSO-d;, 400 MHz): 3
1288 (1H, s, OH-1),6.17 (1H, d, J=2.1 Hz, H-2), 635
(1H, d, J=2.1 Hz, H4), 746 (1H, d, J=88 Hz, H-5),

727 (1H, dd, J=92,2.8 Hz, H-6), 7.39 (1H, d, J=
28 Hz, H-8); ®C NMR (DMSO-d;, 100 MHz): 3
1627 (C-1), 979 (C-2), 165.8 (C-3), 93.8 (C4), 1189
(C-5), 124.5 (C-6), 153.9 (C-7), 108.0 (C-8), 179.6
(C9), 1575 (C4a), 1204 (C-8a), 1019 (C-9a), 1489
(C-10a)o LA -8l 3CHR [ 8 1 HeAs— 3, it
1,3,7- = F8Enli ,

1,3,7-= 7% E-8-F & & nli &8 (1,3,7-trihy-
droxy-8-methoxyxanthone, 3) g 0 B R A
(FimBe-NEd 2:1), 2 FX C,Hy,Og0 EI-MS mf:
274 [M]*, 'H NMR (DMSO-d,, 400 MHz): 3
13.30 (1H, s, OH-1), 6.12 (1H, d, J=2.1 Hz, H-2),
626 (1H, d, J =2.1 Hz, H4), 7.19 (14, d, J =
9.1 Hz, H-5), 7.34 (1H, d, J=9.1 Hz, H6), 3.79
(3H, s, 8-OCH,); "C NMR (DM SO-d,, 100 MHz):
$163.1 (C-1), 97.9 (C-2), 165.6 (C-3), 93.2 (C4),
113.1 (C-5), 124.1 (C-6), 146.8 (C-7), 145.3 (C-8),
180.1 (C-9), 156 .8 (C~4a), 114.8 (C-8a), 1023 (C-9a),
1493 (C-10a), 61.1 (8-OMe),'H NMR 53R [9]
FEA—E, WKz Ry 1.3,7- = R k-8 - F A ALl

®1 e E(JBCN'MR (100 M]Elz}ﬂ]lﬂ NMR (400 MHz) %18
Table 1 *C NMR (100 MHz) and 'H NMR (400 MHz) spectral data of compound 1 in DMSO-d;

Position 8¢ On Position 8¢ On

1 104.9 (d) 7.46 (1H, s) 9 1739 (s)

2 154.9 (s) 4a 151.7 (s)

3 1463 (s) 8a 113.6 (s)

4 100.3 (d) 7.16 (1H, s) 9a 114.0 (s)

5 101.9 (d) 6.83 (1H, d, J=2.1 Hz) 10a 157.5 (s)

6 163.5 (s) OMe-2 56.3 (q) 3.92(3H, s)
7 113.8 (d) 6.88 (1H, dd, J=8.7, 2.2 Hz) OMe-3 558 (q) 3.85(3H, s)
8 127.6 (d) 8.0 (1H, d, J=8.7 Hz)

7-# ®-1,3-— & & ol i (7-hydroxy-1,3-
dimethoxyxanthone, 4) e ARG, S (),
/¥ X CH,050 EI-MS mk: 302 [M]", 'H
NMR (DMSO-d;, 400 MHz):5 6.46 (1H, d, J =
24 Hz, H-2), 6.63 (1lH, d, J=2.4 Hz, H4), 7.38
(14, d, J=9.2 Hz, H-5), 7.18 (1H, dd, J =8.8,
32 Hz, H-6), 7.37 (1H, d, J=2.8 Hz, H-8), 3.85
(3H, s, 1-OMe), 3.89 (3H, s, 3-OMe); °C NMR
(DMSO-d,, 100 MHz): & 161.5 (C-1), 95.1 (C-2),
164.6 (C-3), 93.0 (C4), 118.4 (C-5), 123.0 (C6),
1479 (C-7), 109.0 (C-8), 173.6 (C9), 159.2 (C-4a),

99,6 (C-8a), 1059 (C-9a), 153.7 (C-10a), 562 (1-OMe),
560 (3-OMe), fifi 2D NMR S %4, J-Z i3
BRL10 ], B e 4 Ky 7- 651 3-— F A Slip
{h5# /> 83 (pseudo taraxasterol, 5) =
ARG S 0 MIBE-PI T 1:1), 437X CHy O, EI-
MS m/:426 [M]*, '"H NMR (CDCl,, 400 MHz):
83.20 (1H, dd, J=5.9, 1.9 Hz, H-3), 5.26 (1H, d,
J=7.0 Hz, H21),097 3H, s, H-23),0.77 3H, s, H-
24), 0.86 (3H, s, H-25), 1.04 3H, s, H-26), 095 (3H,
s, H-27), 0.73 3H, s, H-28),099 (3H, d, J=6.8 Hz,
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H-29), 1.63 (3H, s, H-30); °C NMR (CDCL,
100 MHz): 5 38.8 (C-1), 274 (C-2), 79.0 (C-3), 389
(C4), 554 (C-5), 183 (C-6), 34.3 (C-7), 41.1 (C-8),
50.5 (C9), 37.1 (C-10), 21.6 (C-11), 27.7 (C-12),
392 (C-13), 42.4 (C-14), 27.0 (C-15), 36.7 (C-16),
344 (C-17), 48.8 (C-18), 36.3 (C-19), 139.8 (C-20),
118.9 (C-21), 42.2 (C-22), 28.0 (C-23), 15.4 (C-24),
16.3 (C-25), 16.1 (C-26), 14.8 (C-27), 17.7 (C-28),
22.5 (C-29),21.6 (C-30)o LA L% 5 3CR[ 11 ] 2
A3, O R DN A S H BE

1,3,6-=Z=8HES57-“HEHEnLE@1,3,6-tri-
hydroxy-5,7-dimethoxyxanthone, 6) AR
ZE (AN 1: 1), F R CsH,,0,, EI-MS
m/z:304 [M]", "H-NMR (DMSO-d,, 400 MHz):
5 133 (1H, s, OH-1), 6.13 (1H, d, J=2.0 Hz, H-2),
635 (1H, d, J=20 Hz, H4),7.17 (1H, s, H-8), 3 85
(H, s, 5-OCH,), 3.83 (3H, s, 7-OCH,); "C NMR
(DM SO-d,, 100 MHz): & 162.5 (C-1), 97.9 (C-=2),
1649 (C-3), 93.8 (C4), 134.9 (C-5), 147.1 (C-6),
146.0 (C-7), 99.5 (C-8), 178.2 (C-9), 157.0 (C4a),
111.1 (C-8a), 101.3 (C9a), 145.6 (C-10a), 60.5 (5-
OMe), 55.8 (7-OMe), LA ¥ SCHR[ 12 ] kA
— 3, WK R 1.3,6- = R Ak-5,7-— W Akl .

2-3% B-1-Ff & & nl #§ (2-hydroxy-1-meth-
oxyxanthone, 7)  MRICAEMIRGS by (41 k-7 B
1:1), 3 F& C,H;,O,0 EI-MS m/z:242 [M] ",
'"H NMR (DM SO-d,, 400 MHz):d 9.50 (1H, br. s,
OH-2),738 (1H, d, J=9.1 Hz, H-3), 7.28 (1H, d,
J=9.1 Hz, H4), 7.54 (1H, br. d, J=8.1 Hz, H-5),
779 (1H, ddd, J=7.8, 7.6, 0.6 Hz, H-6), 7.42 (1H,
ddd, J=7.8,76, 0.6 Hz, H-7), 8.13 (1H, dd, /=79,
1.6 Hz, H-8), 3.81 (3H, s, 1-OCH,); "C NMR
(DM SO-d,, 100 MHz):8 145.2 (C-1), 146.7 (C-2),
123.9 (C-3), 113.6 (C4), 117.6 (C-5), 134.9 (C-6),
124.1 (C-7), 125.9 (C-8), 175.3 (C-9), 149.7 (C4a),
1214 (C-8a), 116.3 (C9a), 154.8 (C-10a), 61.1 (1-
OMe),"”C NMR 5 3CHR[ 13 ] SEA—8, i % b
2- -1 - F A S

2-% &-1,8-— f & & nli & (2-hydroxy-1,8-
dimethoxyxanthone, 8) ¥R E{AEIRES W (4
BE-NET 1:1), 40 F3R CsH,, 050 EI-MS m/z: 302
[M]*, '"H NMR (DMSO-d,, 400 MHz): 3 9.44
(1H, br. s, OH-2), 727 (1H, d, J=92 Hz, H-3),7.15

(1H, d, J =9.2 Hz, H4), 7.01 (1H, dd, J =8.2,
0.8 Hz, H-5),7.64 (1H, t, /=84, H-6), 6.90 (1H, dd,
J=8.2, 0.8 Hz, H-7), 3.87 (3H, s, 1-OCH,), 3.79
(3H, s, 8-OCH,); "C NMR (DM SO0-d,, 100 MHz):
3 145.0 (C-1), 146.6 (C-2), 122.9 (C-3), 112.7 (C4),
1059 (C-5), 134.8 (C-6), 109.0 (C-7), 159.8 (C-8),
174.6 (C-9), 148 4 (C-4a), 117.6 (C-8a), 1122 (C-9a),
156.6 (C-10a), 60.9 (1-OMe), 56.1 (8-OMe), 'H
NMR 5 3CHR[ 14 ] HeA—3, §8 5E  2-F84E-1,8-
AL

1,3,5-= 8 £2- & & nl & (1,3,5-trihy-
droxy-2-methoxyxanthone, 9) W 10 £ R &S By
GEA5-H1 W 30:1), 20 F KX C Hy Og0 EI-MS miz:
274 [M]", 'H NMR (DMSO-d,, 400 MHz): 8
1294 (1H, s, OH-1), 6.53 (1H, s, H4), 7.54 (1H, dd,
J=178, 1.8 Hz, H-6), 7.24 (1H, t, J=7.8 Hz, H-7),
729 (1H, dd, J=7.8, 1.8 Hz, H-8), 3.75 (3H, s, 2-
OCH,); "C NMR (DMSO-d;, 100 MHz): 8 154.0
(C-1), 130.6 (C-2), 159.1 (C-3), 942 (CH4), 146.1 (C-
5), 120.4 (C-6), 124.0 (C-7), 1144 (C-8), 180.5 (C-9),
1524 (C4a), 120.4 (C-8a), 102.3 (C-9a), 144.9 (C-
10a), 60.0 (2-OMe),"” C NMR 5 3CHR[15] HEA—
B, RER 13,5~ R k-2 - F A JEnilipg

4-£ZEnlER (4-hydroxyxanthone, 10) 14,
EIREGS fh (M BE-PN A 3: 1), 20 F R CHgO50 El-
MS mi: 212 [M]", '"H NMR (DMSO-d;,
400 MHz): 8 7.61 (1H, dd, J=7.8, 1.7 Hz, H-1),
726(1H, t, J=7.8 Hz, H-2), 7.33 (1H, dd, J=7.8,
1.7 Hz, H-3), 7.68 (1H, br. d, J=7.9 Hz, H-5), 7.87
(1H, ddd, J=8.0, 7.6, 1.6 Hz, H-6), 7.47 (1H, ddd,
J=8.0, 7.6, 0.8 Hz, H-7), 8.18 (1H, dd, J =8.0,
1.6 Hz, H-8), "C NMR (DMSO-d,, 100 MHz): §
1153 (C-1), 124.4 (C-2), 120.3 (C-3), 146.6 (C4),
118.4 (C-5), 135.5 (C-6), 124.1 (C-7), 126.0 (C-8),
176.3 (C-9), 1452 (C4a), 1209 (C-8a), 1222 (C-9a),
1554 (C-102), A -85 3CHR[ 16 ] HA— 3, i
Kz g 4-Fe 3l

1,3,5- =& EnlfR 1, 3, 5-trihydroxyxanthone,
1)  RECOEPRGS (A BRI 2:1), 27X
C;HzO5, EI-MS miz: 244 [M ], 'H NMR
(DM SO-d,, 400 MHz):  12.87 (1H, s, OH-1), 6.19
(1H, d, J=2.1 Hz, H-2), 641 (1H, d, J=2.1 Hz, H-
4),729 (1H, dd, J=7.7, 1.7 Hz, H-6), 7.23 (1H, t,
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J=178 Hz, H-7), 7.53 (1H, dd, J=7.8, 1.7 Hz, H-
8),”C NMR (DM SO-d,, 100 MHz): 3 162.8 (C-1),
98.1 (C-2), 165.9 (C-3), 94.1 (C4), 146.1 (C-5),
1209 (C-6), 124.1 (C-7), 114.6 (C-8), 180.1 (C-9),
1572 (C-4a), 120.6 (C-8a), 102.1 (C9a), 144.8 (C-
10a), F/ 1TH-NMR HI”C NMR $di -2 3k
[15-16], %5k 1,3,5- = FAknlif

2 GRS

XFEL 5% B 25 10 2 BE 4 U 46 RE B AN
Sephadex LH-20 f: 2 Hr 2> B34 3 1 11 Me 9,
LGB ST, 202 LG R 6-Fhk2 3-—
AL (1),1,3,7- =560 @),13,7- = Fedk-
8-FHAL Ll (3),7-FH-1,3-— H A JEnli) @), th
WA BB BE (5),1,3,6- =¥ HE-5,7-— H 4 Sl
(6),2- ¥ k-1 - FP A Bl (7),2-F8 4k-1,8-— i 4 ik
nUEH (8),1,3,5- = k-2~ ALl (9),4-Fe4Eul
fil (10),1,3,5- =5kl A1), k592 ~5 Ay
WML ESE R A 1148, 4690 6 ~8 T KM
ZAEY PR3], AW 1 R — B KR

SCHR L M 21 52 5% Jid At 40 1 4 s 45 20 1l
AT IR O I L9 R I 05
E—RAW I WHIR 2. S 2 AkSY
9 ~11% MTT ¥ JEA7 40 a2t 35 P 5, 45 SR %
WAL P 9 XA H 41 (SGC-7901 )W HY AT I 4 HY
Az KA, HE IC,, 524 1.8 x 10 ~° mol/L, B4
#2554 C)F 9.6 x 10 mol/L, AWFILLs &
W, Z0JE5E A A i Il 24k 2 R Ay, A W A
1824 FHF R E

B 300k
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