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Chemical constituents from pericarp of longan fruits
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Abstract: Objective To investigate the chemical constituents of pericarp of longan (Dimocarpus longan) fruits. Methods The
chemical constituents were isolated by silica gel, polyamide, as well as Sephadex LH-20 column chromatography and their structures
were identified on the basis of physical and chemical properties and spectral analysis. Results Thirteen compounds were isolated and
identified as: friedelin (1), friedelanol (2), (24R)-stigmast-4-en-3-one (3), B-sitosterol (4), B-(2-furyl) acrylic acid (5), 6-hydroxy-
7-methoxycoumarin (6), B-daucosterol (7), gallic acid (8), corilagin (9), heptyl p-hydroxybenzoate (10), methyl gallate (11),
4-0-a-L-rhamnopyranosyl-ellagic acid (12), and ellagic acid (13). Conclusion Compounds 3—7, 10, and 12 are reported from the
pericarp of longan fruits for the first time, and this is the first report for compound 5 as a natural product.
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AKeBE (friedelanol, 2). (24R) -/ {${-4-J7-3-Hi[(24R)-
stigmast-4-en-3-one, 3]+ B-7+ 15l (B-sitosterol, 4)-.
WAL [B-(2-furyl) acrylic acid, 5]. S Rist
(6-hydroxy-7-methoxycoumarin, 6). B-#H% hF (B-
daucosterol, 7). & T (gallic acid, 8). F[H
$r3¢ Ccorilagin, 9). XJFRIHEIR IR PEfiE Cheptyl
p-hydroxybenzoate, 10). % & 7 H lE (methyl
gallate, 11). 4-O-o-L- R FHERE-ALR (4-O0-a-L-
rhamnopyranosyl-ellagic acid, 12). ¥4t (ellagic
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Lamda25 400 W2 6ot e vl 5o T
API2000LC/MS/MS, FEE A ¥, EHIEFE ; Bruker
DRX—400 B A% RS, DY HLRERE (TMS)
AWAR. FEEIERBEE (80~100 H) FIRMEIZ
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JEIRR kR (3.25kg) FH 95% LT &R 2
4, BIFRIE, IR 25 K MRS L RE,
PAF AR 2 00 =F A kA 3 Wk, 19
BT S> 23.6 g0 BEEHI R IEANE LBEEHK
WS RE B ClEFIIE T AR 4 Ik, 19
FIET Y 29.6 g, BEIR ZWEHSY 65.2 g, IE T HEH
5 86.4 go JEMR AL R LRESEHU A A A HU ) 56
100~200 HEERAE, 1 200~300 HEERA:, H
A MR- AR BE VM, DA S AR 5 0 I
HOE, B5RAY 1 (56 mg). 2 (32mg). 3 (21
mg). 4 (1.1 g) A5 (151 mg). SR 2.
B R A0 L 100~200 H ks, - 3
RERBIEVENE, I EAH SRR A& 0F, 1921
6 #7r (I~VD. %5 I #5r £ 100~200 H LKA

A HTE-I R (95 1 5) WM, fHLED 4 (52 mg):
5 T30y Lot PR e A3 2654 616 mg);
55V E5r DU R SRR DT A 7 (0.9 @)
JeHR R B BRIV IR LR AEHY) | 80~100 H
REBENCHE, F/K-FERERG VRN, DASR B 2 AR R
FERCTE 2B AT 600, TR A SR e b N 2R
P et , - ZKBR B2 VE A 2054 8 (36 mg)-
9 (1.12 g), 10 (6.1 mg). 11 (8.6 mg). 12 (10.8 mg)
13 (1.2,
3 Gm%E

WA 1 LSk, wTETAamE, 56T
A7 N 253k CsoHseO: "H-NMR (400 MHz,
CDCl3) 8: 0.70 (3H, s, H-24), 0.84 (3H, s, H-25), 0.85
(3H, d, J = 6.6 Hz, H-23), 0.93 (3H, s, H-30), 0.97
(3H, s, H-26), 0.98 (3H, s, H-29), 1.02 (3H, s, H-27),
1.15 (3H, s, H-28); "*C-NMR (100 MHz, CDCls) d:
213.3 (C-3), 59.4 (C-10), 58.2 (C-4), 53.1 (C-8), 42.7
(C-18), 42.1 (C-5), 41.5 (C-2), 413 (C-6), 39.7
(C-22), 39.2 (C-13), 38.3 (C-14), 37.4 (C-9), 36.0
(C-16), 35.6 (C-19), 35.3 (C-11), 35.0 (C-29), 32.7
(C-21), 32.4 (C-17), 32.1 (C-30), 31.8 (C-28), 30.5
(C-15), 30.0 (C-12), 28.2 (C-20), 22.3 (C-1), 20.2
(C-27), 18.7 (C-7), 182 (C-25), 17.9 (C-26), 14.6
(C-24), 6.8 (C-23). LA ¥t 5 ek —2",
SEAAY 1 AR

WA 2. LOmid, W TAmE, ST
S5 Wl 4> 72k C30Hs0: "H-NMR (400 MHz,
CDCl3) 6: 0.83 (3H, s, H-24), 0.91 (3H, d, J = 6.6 Hz,
H-23), 0.92 (3H, s, H-25), 0.94 (3H, s, H-30), 0.97
(3H, s, H-26), 0.97 (3H, s, H-29), 0.98 (3H, s, H-27),
1.15 (3H, s, H-28), 3.71 (H, br d, J = 2.4 Hz, H-3);
BC-NMR (100 MHz, CDCl;) d: 72.8 (C-3), 61.3
(C-10), 53.2 (C-8), 49.1 (C-4), 42.8 (C-18), 41.7
(C-6), 39.7 (C-14), 39.3 (C-22), 38.4 (C-13), 37.8
(C-5), 37.1 (C-9), 36.1 (C-2), 35.5 (C-16), 35.3
(C-11), 35.2 (C-19), 35.0 (C-29), 32.8 (C-21), 32.3
(C-15), 32.1 (C-30), 31.8 (C-28), 30.6 (C-12), 30.0
(C-17), 28.2 (C-20), 20.1 (C-27), 18.6 (C-1), 18.2
(C-26), 17.5 (C-25), 16.4 (C-7), 15.8 (C-24), 11.6
(C-23). DA_EHed 5 ekt — 80, #ete s
2 HARKERE.

WEY 3 Lok, nIETAMmE, 55T
U7 I 22 73 CaoHugO: 'H-NMR (400 MHz,
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CDCls) 6: 0.68 (3H, s, H-18), 0.79 (3H, d, J = 7.1 Hz,
H-26), 0.81 (3H, d, J = 7.2 Hz, H-27), 0.89 (3H, t, J =
6.5 Hz, H-29), 0.99 (3H, d, J = 6.7 Hz, H-21), 1.15
(3H, br s, H-19), 5.70 (1H, s, H-4); *C-NMR (100
MHz, CDCl3) d: 35.6 (C-1), 33.9 (C-2), 199.7 (C-3),
123.7 (C-4), 171.7 (C-5), 32.9 (C-6), 32.0 (C-7), 35.6
(C-8), 53.8 (C-9), 38.6 (C-10), 21.0 (C-11), 39.6
(C-12), 42.3 (C-13), 55.8 (C-14), 24.2 (C-15), 28.2
(C-16), 56.0 (C-17), 12.1 (C-18), 17.3 (C-19), 36.1
(C-20), 18.7 (C-21), 33.8 (C-22), 26.0 (C-23), 45.8
(C-24), 29.1 (C-25), 19.8 (C-26), 19.0 (C-27), 23.0
(C-28), 11.9 (C-30) » LA %t 5 Sc ki — 5%,
WS 3 8 (24R)-15 §5-4-15-3-

tEY 4: ABEPIREE, 70 CoHsoOs
'H-NMR (400 MHz, CDCl3) d: 0.66 (3H, s, H-18),
0.78 (3H, d, J = 2.0 Hz, H-27), 0.80 (3H, d, J = 2.0
Hz, H-26), 0.83 (3H, t, J = 7.6 Hz, H-29), 0.90 (3H, d,
J = 6.4 Hz. H-21), 0.99 (3H, s, H-19), 3.50 (1H, m,
H-3), 5.33 (1H, d, J= 4.8 Hz, H-6). i 3 )2 (0 1% %F
G, RIS $ds T SckaR ), o
WA 4 h B4 K5 1

AW 5: ot ik, 108 CHgOs; IEE
¥ ESI-MS m/z: 139 [M+H]", 161 [M+Na]’, 277
[2M+H]"; 4121 ESI-MS m/z: 137 [M—H] ", 275 [2
M—H] . 'H-NMR (400 MHz, CDCl;) §: 7.51 (1H, d,
J=15.6 Hz, H-3), 7.50 (1H, d, J = 1.2 Hz, H-5'), 6.65
(1H, d, J=3.4 Hz, H-3"), 6.47 (1H, dd, J = 3.4, 1.8 Hz,
H-4'), 6.30 (1H, d, J = 15.6 Hz, H-2); "*C-NMR (100
MHz, CDCLy) 8: 172.7 (C-1), 150.6 (C-2"), 145.3 (C-5"),
133.1 (C-3), 115.8 (C-2), 114.8 (C-3"), 112.4 (C-4"). LA
B SRk S, B A 5 R T
G, SWEYRBITZ N, AR ARSI
T IRARIE

WA 6: oV s 431 3K C1iHgO43 mp 184~
186 ‘C; IEB T ESI-MS m/z: 215 [M+Na]", 193
[M+H]"; 11 ESI-MS m/z 227 [M+CI], 191
[M—H]; 'H-NMR (400 MHz, CDCL) d: 3.93 (3H, s,
OCH3), 6.25 (1H, d, J = 9.5 Hz, H-3), 6.83 (1H, s,
H-8), 6.90 (1H, s, H-5), 7.58 (1H, d, J = 9.5 Hz, H-4);
BC-NMR (100 MHz, CDCly) d: 161.6 (C-2), 150.2
(C-7), 149.7 (C-8a), 144.0 (C-6), 143.4 (C-4), 113.3
(C-5), 111.5 (C-4a), 107.5 (C-3), 103.2 (C-8), 56.4
(OCH3). LA F3ods 5 ik —s", #eth &

6 N 6-F2HE-T- WA IR T F .

B T AERR, 23T CisHgOgs IE
BT ESI-MS m/z: 577 [M+H]', 599 [M+Na]"; 1%
T ESI-MS m/z: 575 [M—H] , 611 [M+CI] ; '"H-NMR
(400 MHz, pyridine-ds) &: 0.65 (3H, s, H-18), 0.84
(3H, s, H-26), 0.86 (3H, d, J = 1.0 Hz, H-27), 0.88
(3H, d, J = 1.2 Hz, H-29), 0.92 (3H, s, H-21), 0.98
(3H, d, J = 6.4 Hz, H-19), 5.34 (1H, s, H-6), 5.06
(1H, d, J = 7.6 Hz, H-1"), 4.57 (1H, dd, J = 12.0,
2.4 Hz, H-4"), 4.42 (1H, dd, J = 11.6, 5.2 Hz, H-3"),
429 (2H, t, J = 4.4 Hz, H-6'), 4.06 (1H, t, J = 8.0
Hz, H-2"), 3.98 (1H, m, H-5"), 2.73 (1H, dd, J =
13.2, 2.4 Hz, H-3). 10%fii 2 LB (L R 5540 £1,
5% NFILEE, REMEA—I, WAKAART
B, DL RS ScakariE =Y, etk e T
B-tHE N,

A 8: Ttk 43130 C7HsOs; mp 225~
230 ‘C; UVAN (nm): 217 (4.47), 272 (4.01); iE
27 ESI-MS m/z: 193 [M+Na]", 171 [M+H]"; 71
T ESI-MS m/z: 339 [2M—H], 205 [M+CI], 169
[M—H]: 'H-NMR (400 MHz, DMSO-dy): § 6.91
(2H, s, H-2, 6), 8.84 (1H, br s, 4-OH), 9.19 (2H, br s,
3-OH), 12.23 (1H, br's, COOH) . LA L% ¥ 5 SCikR
B, W E A 8 WS TR,

WEY9: REEE T 130 CyyH»nOg; mp
210~215 C; UV A" (nm): 219 (4.66), 270 (4.30);
[a]f —233.3° (¢ 0.3, CH;0H); 1151 ESI-MS m/z:
633 [M—H]; 'H-NMR (400 MHz, DMSO-ds) 9
3.86 (1H, d, J = 7.2 Hz, H-2), 3.92 (1H, dd, J = 10.8,
8.8 Hz, H-6), 4.20 (1H, br s, H-4), 4.23 (1H, dd, J =
10.8, 8.0 Hz, H-6), 4.34 (1H, t, J = 8.0 Hz, H-5),
4.58 (1H, br s, H-3), 5.77 (1H, d, J = 5.2 Hz, 2-OH),
5.83 (1H, d, J = 4.0 Hz, 4-OH), 6.19 (1H, d, J = 7.2
Hz, H-1), 6.48 (1H, s, H-5""), 6.54 (1H, s, H-5"),
7.00 (2H, s, H-2', 6); "“C-NMR (100 MHz,
DMSO-d) 8: 92.7 (C-1), 71.9 (C-2), 77.6 (C-3), 64.4
(C-4), 76.7 (C-5), 62.5 (C-6), 119.1 (C-1'), 109.5
(C-2), 146.0 (C-3"), 139.4 (C-4"), 146.0 (C-5"), 109.5
(C-6"), 165.3 (C-7'), 124.3 (C-1"), 106.4 (C-2"),
144.7 (C-3"), 135.8 (C-4"), 145.2 (C-5"), 115.9
(C-6"), 167.6 (C-7"), 123.5 (C-1""), 107.4 (C-2""),
144.4 (C-3""), 135.9 (C-4'"), 145.2 (C-5""), 116.2
(C-6""), 167.2 (C-7"). Lh_bHis 55 Sk —s5,
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WA 10: AR, 53730 ClyHy055
T ESI-MS m/z 235 [M—H], 271 [M+CI] ; 'H-NMR
(400 MHz, DMSO-dy) 6: 7.80 (2H, d, J = 8.5 Hz, H-2,
6), 6.85 (2H, d, J = 8.5 Hz, H-3, 5), 4.19 2H, t, J =
6.6Hz, H-7"), 1.66 (2H, m, H-6'), 1.37 (2H, m, H-5),
1.23-1.28 (H-2', 3", 4'), 0.85 (3H, t, J = 6.6Hz, H-1');
BC-NMR (100 MHz, DMSO-d;) 6: 165.48 (COOR),
161.90 (C-4), 131.21 (C-2, 6), 120.29 (C-1), 115.23
(C-3, 5), 63.93 (C-7'), 31.06 (C-3'), 28.23 (C-4'),
28.15 (C-6"), 25.37 (C-5"), 21.93 (C-2'), 13.82 (C-1').
BRI, PR EAR LS 10 X ER I
R R PE .

wEY 1. Lk, 578 CsHgOs, mp
156~157 °C; IF&¥ ESI-MS m/z: 185 [M+H]"; 1
BIF ESI-MS m/z: 367 2M—H]J, 219 [M+CI], 183
[M—H]"; 'H-NMR (400 MHz, DMSO-d) J: 6.95
(2H, s, H-2, 5), 3.74 (3H, s, OCH;); "“C-NMR (100
MHz, DMSO-d) d: 166.4 (C=0), 145.6 (C-3, 5),
138.5 (C-4), 1193 (C-1), 108.5 (C-2, 6), 51.6
(OCH3). LA F3ods 5 Scikaps —s, #eth &y
11 KRR,

wEW 12: KAGEERBEA: o1 X
CaoH16012; [a]f) =36° [c 0.2, H,O-CH;COCH; (1 :
11; UV A (nm): 256 (4.49), 354 (4.72); HE T
ESI-MS m/z: 447 [M—H]”; 'H-NMR (400 MHz,
DMSO-de) d: 5.45 (1H, d, J = 1.6 Hz, H-1), 3.98 (1H,
br s, H-2), 3.82 (1H, dd, J = 9.2, 3.2 Hz, H-3), 3.31
(1H, t, J = 9.2 Hz, H-4), 3.53 (1H, m, H-5), 1.12 (3H,
d, J = 6.0 Hz, H-6), 7.71 (1H, s, H-5'), 7.44 (1H, s,
H-5"); “C-NMR (100 MHz, DMSO-d) &: 100.1
(C-1), 71.8 (C-2), 69.9 (C-3), 70.1 (C-4), 69.9 (C-5),
17.9 (C-6), 107.3 (C-1'), 136.6 (C-2'), 141.9 (C-3),
146.4 (C-4'), 111.7 (C-5"), 114.6 (C-6'), 159.2 (C-7),
106.9 (C-17), 136.5 (C-2"), 140.6 (C-3"), 148.9
(C-4"), 110.0 (C-5"), 111.9 (C-6"), 159.1 (C-7") . BA k-
oy 5 SRR — 23, w9 12 4-0-0-L-
FR =Wl BE-RAE TR

WEY 13: K EE R A 41 R
CisHeOg; UV A" (nm): 202 (4.80), 255 (4.63), 366

(3.73); B F ESI-MS m/z: 301 [M—H]; 'H-NMR
(400 MHz, DMSO-dq) 0: 7.36 (2H, s, H-5, 5"). LA %
o 5 SCHRARE 5, wE A 13 AL IR
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(F24) RERIRE G E L REBUTE

2011 %3 A 18 B, “BAFTEE B+ B EREFLALEAEILTEERT. (B 4) 204
RGBT B BmBUTRIFI R, REFPEAREIMELTE, (PR B PITERHET FHFHLTAK
A Ak RESMT LI,

¥ B B REBUT £ B TR 6937 B RAT 6k 5 %, 2007 FHARFE, £ 3 FRik 1R, F
—EF B ERBFRERE LT E. RIFRIPRELPATACEL, AL TR, NEE 1 7 4T
B bk 5O AR R IR, L AF)L 20 A (A E AL HFE 104), RE L 39 (FH
PRI 19 A, AAFHEBIF] 20 A ).

ABIF) R IFELITREL 4042, T2HHFERFER. HAREIF 5 FRREFAAIRG Z
2 RFEBA XIRTVRIANE L AR, AKIFRALE TAERSRILT AT AE, A
TERN], FREIFIRAT R E BTk ey ZH KT, P ARILT K E BT i F R BF L R B R
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