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Chemical constituents from Garcinia multiflora fruits
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Abstract: Objective To study the chemical constituents of the fruits of Garcinia multiflora. Methods The constituents were isolated
and purified by silica gel column chromatography and semipreparative HPLC, and their structures were elucidated by means of
spectroscopic analyses. Results Six compounds were obtained and identified as multiflorone A (1), sargaol (2), d-tocotrienol (3),
luteolin (4), 1,3,6,7-tetrahydroxyxanthone (5), terephthalic acid bis (2-ethyl-hexyl) ester (6). Conclusion Compound 1 is a new
homoadamantyl type phloroglucinol, and compounds 2, 3 and 6 are isolated from this plant for the first time.
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(2-ethyl-hexyl) ester
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CUfE [terephthalic acid bis (2-ethyl-hexyl) ester, 6]
WAV 1 FFEERIE R PPAPs, &4 2. 3.
6 BN IR 7 AT H

1 XEEHR

AM-600 BURZREILHRPE HEAY (FE[H Bruker 2
] ); Ultimate 3000 -1l 28 24 = JOBUH (84 (32
Bz nw, VWD, DAD KLl #8); -] £ 8 (i 4%
(YMC-Pack ODS-A, 250 mmX10 mm, 5 um);
AX224ZH/E B RF [ CRIND AR
AF] HEEIERR (200~300. 300~400 H, 7
SyHEVEAL ) s Ak, BERR 2B IE TR, 2R,
HEE (O irati, EZ55ERD; 95% Tk 8 ; HEE (A
WY, Sigma AFD; LM (kgL HEEZRM
AIRAFD.

ZA T RS SE TR T, P E bR
PR B B B £L A 70 0 565 0 M ik T R s R A ) 2
1 WAT ¥ Garcinia multiflora Champ. ex Benth.. %
HEFRA (20140912010 fRAF g BOEK - 2 %
AR
2 REEENE

W2 T 7R 5.2 kg, BB Rer -
BN BT 95% LR IR, IR 3 K, &K
24 ho ¥ 3 KIRHUREES, AIFEW, WUEIRYETS
BE (221 kg). ¥ HZEH 1000 mL $oKiRE,
WK BER 20 IE T REREEL, 3 frAE
IV 30 P R A A3 0 i B AR IR (125.0 @) BEER &
B REHLERAL (166.0 g)« IE T EEREHGERAL (80.0 gD
B I kS B AT e AT (3, DA i - P Ay
MEAERE TR (50 0 1.25:1.10: 1.7 :3.1:
1. 0: 1), WEEREMMW, TLC &l & IR
58] 6 AN (Fr.1~6). Fr.3 (31.0g) 4K A
FERZ A3 (ODS, 50 pm), LA7K-F B g9 S AH B
BEWEmL (7:3. 505,327, 1:9.0:10), 3tif
5] 9 Ny (Fr.3.1~3.9), Fr.3.7 &t R EREK
FERLJ il % HPLC (HEE-7K 96 @ 4) 7 5il45 34k
A2 (7.0 mg, (k=163 min) 13 (7.0 mg, tr=
18.0 min); Fr. 3.9 o0 s & Rk A DA & 2+l % HPLC
(ZHE-K93 07 ulfRzEEY 6 (1.5 mg, =
18.0 min) F11 (1.2 mg, =31.0 min). HEEER 2
Fis B Ik AT Rk A (it , DU Vi b -BA R 2. B8 M
BB EEL (2001, 911, 8:2. 7:3. 6: 4,
5:15.4:6.3:7.0:1), WEXKERBK, TLC
R A A A 53] 9 N4 (Fr. 1~9). Fr. 6

(12.1 @) S&ARERFGRE (ODS, 50 um), LPAK-
F R TR BB RS (7230 555,357,019,
0:10), tisEs] 7 M (Fr. 6.1~6.7), Fr. 6.5
205 [ B A A A S F il % HPLC (HEE-7K 60 -
40) SRS 4 (11.0 mg, x=10.8 min) Al
5 (4.6 mg, (r=31.5min),
3 SHEE

WEM1: AELERMA, [ay +15.0° (c 0.02,
MeOH), i HR-ESI-MS m/z: 545.326 15 [M+H] (it
A 545326 17) 454 PC-NMR $dlifi 2 1%L &4
(15> F N C35sHusOs, AEFEEA 14.UV 7E 245 nm
WA RO, UL EY 1 SA T A SRR
'H-NMR $i#5 (£ 1) af50f 1 AN REUCHI 2RI EE
{55 [on 7.66 2H, d, J = 7.8 Hz), 7.43 (1H, t, J =
7.2 Hz), 7.35 2H, t, J=7.8 Hz)], 1 XU F TS
5 [0u5.24 (1H, t,J = 6.6 Hz)], 1 A it AU )5 5
[0n 4.85 (1H, brs), 4.78 (1H, brs)], 7 > HIEH R A5 5
[on 1.68 (3H, s), 1.66 (3H, s), 1.64 (3H, s), 1.62 (3H,
s), 1.56 (3H, s), 1.22 (3H, s), 1.09 (3H, s)].
PC-NMR Fl DEPT P o] J1777E 3 AN{E L5 et
W55 [dc 207.0 (s), 206.1 (s), 205.5 (s)]« 1 PAH
RIEIE S [0c 194.7 (s), 137.0 (s), 132.6 (d), 130.2
(d), 130.2 (d), 128.7 (d), 128.7 (d)]- 7 NZEWR [dc 82.9
(s), 74.9 (s), 68.0 (s), 52.5 (s), 149.5 (s), 132.4 (s),
482 (s)]- 5 MNIHEE [oc 34.0 (1), 39.8 (1), 36.0 (1),
29.4 (1), 23.2 ()]s 4 MXHEE [6c 44.1 (d), 81.5 (d),
442 (d), 54.7 (d)]. 7 MHEE [6c 18.6 (q), 18.4 (9),
26.4 (q), 22.4 (q), 25.6 (q), 23.3 (q), 26.5 (q)]. ZEE LA
AR, WA 1 A RS R ST
PPAPs . K4k &40 1 ) NMR £ 408 7] SCRR & L &
¥ cowabenzophenone BU'UXfHL, KHL 2 MLEW
NMR 8 K64 — 20, #k—25 4 3 'H-"H COSY.
HSQC 1 HMBC, #EMAAEY 1 C-5 ALK 545
FEHUR ) cowabenzophenone B H ) & 3, HMBC
WESE 7 Bl HET o DRI Fh IR S5 R 2 NI, C-1,
C-3. C-5. C-7 ALAIAARHE Y R E 1, AH R EUAR
H e R M AMUt, C-30 A C-18 HIARRT
2t ROESY #E#fisE, £ ROESY K1 AI DLW
5| H-30 5 H-6a. H-30 5 33-CH; HHXMES,
Vil H-6a. H-30. 33-CHj; 7E4> 7 F1f (K] A —1l,
B AR, [FIRTIE M EZE] CH;-32 5 H-18 IAHRAE
5, Ut H-18 v o t48Y, [A1f] OH-18 v B 44,
gi bRk, #EiEY 1 mEmmiE 1 iR,
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=1 %A1 8 "H- 1 BC-NMR 3% (600/150 MHz, acetone-dg)
Table 1 'H- and *C-NMR data (600/150 MHz, acetone-dg) of compound 1

B AL Su Sc oA Su Se
1 82.9 19 2.38 (1H, dd, J = 14.4, 9.6 Hz) 36.0
2 206.1 2.01 (1H, dd, J = 14.4, 4.8 Hz)

3 74.9 20 2.95 (1H, m) 44.2

4 207.0 21 149.5

5 68.0 22 1.66 (3H, s) 18.6

6 221 (2H,m) 34.0 23 4.85 (1H, brs), 4.78 (1H, brs) 1134

7 220(1H, m) 44.1 24 2.25 (1H, m), 1.59 (1H, m) 29.4

8 525 25 524 (1H, t,J= 6.6 Hz) 123.5

9 205.5 26 132.4

10 194.7 27 1.64 (3H, s) 18.4
11 137.0 28 1.68 (3H, s) 26.4
12 7.66 (1H,d,J=7.8 Hz) 130.2 29 1.26 (2H, m) 232
13 7.35(1H,t,J=7.8 Hz) 128.7 30 2.67 (1H, m) 547
14 743 (1H,t,J=72Hz) 132.6 31 482
15 735(1H,t,J=7.8Hz) 128.7 32 1.09 (3H, s) 22.4
16 7.66 (1H,d,J=7.8 Hz) 130.2 33 1.22 (3H, s) 25.6
17 3.09 (1H, dd, J=13.2, 6.6 Hz) 39.8 34 1.62 (3H, s) 233
2.90 (1H, dd, J=13.2, 4.8 Hz) 35 1.56 3H, s) 26.5

18 4.69 (1H, m) 81.5

1 ®&41 NEHKEETE HMBC (—») F1 ROESY (7 ) #Hx%
Fig. 1 Structure and key HMBC (—%) and ROESY (" ) correlations of compound 1

I AL T PR .

&Y 2: W EOHIRY) . HR-ESI-MS m/z:
393.280 00 [M—H] (iT-H{H 393.279 36, C»H3,0,)-
'H-NMR (600 MHz, CD;0D) &: 6.42 (1H, d, J = 2.8
Hz, H-8), 6.27 (1H, d, J = 2.8 Hz, H-6), 6.25 (1H, d,
J = 9.8 Hz, H-4), 5.61 (1H, d, J = 9.8 Hz, H-3), 5.11
(IH, m, H-3", 5.08 (I1H, m, H-7"), 5.07 (I1H, m,
H-117), 2.05 (6H, m, H-2', 6/, 10"), 1.97 (6H, m, H-1,
5, 9%, 2.09 (3H, s, 11-CHs), 1.65 (3H, s, 14'-CHs),
1.64 3H, s, 13'-CH3), 1.58 (3H, s, 15'-CH3), 1.56 (3H,
s, 16-CHs), 1.32 (3H, s, 12-CH); "“C-NMR (150

MHz, CD;0D) ¢: 149.9 (C-7), 143.9 (C-10), 135.2
(C-4"), 134.9 (C-8'), 130.6 (C-12"), 125.5 (C-9), 130.1
(C-3), 123.8 (C-4), 124.1 (C-3'), 124.1 (C-7"), 124.2
(C-11"), 109.9 (C-6), 116.5 (C-8), 121.3 (C-5), 77.4
(C-2), 40.5 (C-17, 130.1 (C-2'), 39.5 (C-5'), 26.7
(C-6"), 39.4 (C-9), 26.6 (C-10"), 15.4 (C-11), 25.7
(C-12), 17.7 (C-13), 25.8 (C-14), 16.0 (C-15"), 14.5
(C-16". UL -¥d 5 cmpifi A —5P, W
WA 2 4 sargaol.

EY 3. RHEOHARY) . HR-ESI-MS m/z:
395.295 26 [M—H] GiH548 395.295 01, Co7H3905)
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'H-NMR (600 MHz, CD;0D) 8: 6.40 (1H, d, J = 2.7
Hz, H-8), 6.32 (1H, d, J = 2.7 Hz, H-6), 5.13 (1H, m,
H-3'), 5.08 (1H, m, H-7'), 5.07 (1H, m, H-11"), 2.12
(2H, m, H-2"), 2.11 (2H, m, H-6), 2.04 (2H, m,
H-10"), 1.58 (2H, m, H-1"), 1.95 (2H, m, H-5), 1.97
(2H, m, H-9"), 2.67 (2H, t, J = 6.6 Hz, H-4), 1.73 (2H,
m, H-3), 2.12 (3H, s, 11-CH3), 1.65 (3H, s, 14'-CH3),
1.58 (3H, s, 13’-CH3), 1.58 (3H, s, 15’-CH3), 1.57 (3H,
s, 16-CHs), 1.24 (3H, s, 12-CH3); “C-NMR (150
MHz, CD;OD) 6: 149.0 (C-7), 144.9 (C-10), 134.4
(C-4"), 134.4 (C-8"), 130.6 (C-12"), 126.4 (C-9), 124.0
(C-3"), 124.4 (C-7"), 124.1 (C-11"), 112.2 (C-6), 115.2
(C-8), 120.8 (C-5), 74.8 (C-2), 39.5 (C-1), 21.8
(C-2"), 39.4 (C-5"), 26.1 (C-6"), 39.1 (C-9"), 31.3 (C-3),
22.0 (C-4), 26.4 (C-10"), 14.7 (C-11), 23.1 (C-12),
16.4 (C-13"), 24.5 (C-14"), 14.5 (C-15"), 15.0 (C-16').
DA Hts 5 scmkikiE A — 5, s AaY 3
N S-HEE =W .

tEY) 4: WETLEEK K. HR-ESI-MS m/z:
285.040 53 [M—H] (I 5HH 285.039 91, CisHyOg)
'H-NMR (600 MHz, CD;0D) 8: 7.69 (1H, d, J = 1.9
Hz, H-2'), 7.59 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 6.84
(1H, d, J = 8.5 Hz, H-5'), 6.66 (1H, s, H-3), 6.34 (1H,
d, J = 1.8 Hz, H-8), 6.13 (1H, d, J = 1.9 Hz, H-6);
BC-NMR (150 MHz, CD;0D) &: 176.4 (C-4), 164.9
(C-7), 162.0 (C-5), 157.7 (C-9), 148.2 (C-4'), 146.8
(C-2), 145.7 (C-3"), 102.4 (C-3), 125.7 (C-1), 121.4
(C-6), 116.1 (C-5"), 115.6 (C-2'), 104.0 (C-10), 99.0
(C-6), 94.4 (C-8). LA _F¥dfs 5 kAR i 3 A — 5,
W e 4 NRRE K.

a5 WO EMA. HR-ESI-MS m/z:
259.024 78 [M—H] Gi+54H 259.024 26, C13H;,0¢)
'H-NMR (600 MHz, CD;OD) &: 7.36 (1H, s, H-8),
6.74 (1H, s, H-5), 6.22 (1H, d, J = 1.8 Hz, H-4), 6.07
(1H, d, J = 1.8 Hz, H-2); “C-NMR (150 MHz,
CD;0D) d: 178.8 (C-9), 166.5 (C-3), 164.5 (C-1),
159.6 (C-4a), 155.8 (C-6), 153.5 (C-4b), 145.1 (C-7),
113.8 (C-8a), 109.1 (C-8), 103.6 (C-5), 103.5 (C-8b),
98.9 (C-2), 94.8 (C-4). LA L¥dlls &5 oIk IEF A —
O, WSEA 5 N 1,3,6,7-DURFNEH .

&Y 6: HWEMIRY . HR-ESI-MS m/z:
391.284 33 [M+H] i+ 51H 391.284 83, CoyH3004)-
'H-NMR (600MHz, CDCl5) &: 8.12 (4H, s, H-2, 3, 5,

6), 4.30 (4H, m, H-1'), 1.75 (2H, m, H-2'), 1.47 (4H,
m, H-3"), 1.40 (4H, m, H-4"), 1.34 (4H, m, H-5), 1.32
(4H, m, H-7"), 0.95 (6H, m, H-8'), 0.91 (6H, m, H-6");
BC-NMR (150 MHz, CDCL) 8: 166.0 (-COO-), 134.2
(C-1, 4), 129.5 (C-2, 3, 5, 6), 67.8 (C-1'), 38.9 (C-2'),
30.5 (C-3'), 29.0 (C-4), 24.0 (C-7"), 23.0 (C-5'), 14.1
(C-6"), 11.1 (C-8"). LA -H 5 ki A —z",
W EWEY) 6 AR R ZHIR—(2-43) k.
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