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Chemical constituents from fruits of Dimocarpus longan
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Abstract: Objective To investigate the chemical constituents of the fruits of Dimocarpus longan. Methods The chemical
constituents were isolated from 95% alcohol-extract on seeds of longan by silica gel, polyamide, as well as Sephadex LH-20 column
chromatography.-Their structures were identified on the basis of physical and chemical properties and spectral analysis. Results
Twelve compounds were isolated and identified as: B-sitosterol (1), 2-phenylethanol (2), 2-methyl-1,10-undecanediol (3) (24R)-
6B-hydroxy-24-ethyl-cholest-4-en-3-one (4), oleanolic acid (5), pinoresinol (6), nicotinic acid (7), 4-hydroxybenzoic acid (8),
B-daucosterol (9), 1-O-methyl-D-myo-inositol (10), uracil (11), and adenosine (12). Conclusion Compounds 2—8 and 10 are
reported from the pericarp of longan (the fruits of D. longan) for the first time, and compound 3 is a new compound named longandiol.
Key words: Sapindaceae; Dimocarpus longan Lour.; 2-methyl-1, 10-undecanediol; 1-O-methyl-D-myo-inositol; (24R)-6p-hydroxy-
24-ethyl-cholest-4-en-3-one
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W%, ARBA RN RS T A2 s,
IAFRAEDITAT 8 My 2y, I B ATIR SR IKTH BR
L RE U0 AR Szt B AR SR A% 1 95% 2 B4R I
Wb A0 12 NEZ R G, FE T 5 ) %
K B-4F §§ BE  ( B-sitosterol , 1) . K 4 WFE (2-
phenylethanol, 2). 2-H1%E-1,10- 14t —fE (2-
methyl-1, 10-undecanediol, 3). (24R) -6B-F£H-24-
o FE - 0 [ B -4- I -3- T [(24R)-6B-hydroxy-24-
ethyl-cholest-4-en-3-one, 4]. FIHHEER (oleanolic
acid, 5). ¥AiilE (pinoresinol, 6). MAFR (nicotinic
acid, 7). XFEHIR H [ (4-hydroxybenzoic acid, 8)+
B-H% NF (B-daucosterol, 9). 1-O-HFL-D-[JI-JL
fi2 (1-O-methyl-D-myo-inositol, 10) R EE Curacil ,
1), JRPEAZ T (adenosine, 12). th&54) 2~8
10 A RN IR R AZ 013, H e &9 3 28
WEY), 4o IR (longandiol), 1%ib&W)
E AR R s
1 S

o5 55 2 O A ((Yanagimoto  Seisakusho
Ltd., Kyoto, HZAD ME; We)tEH Perkin—Elmer
341 FEAXE, HHEEAER; UV H] PE Lamda25
BAN-AT WA OGEE VI, B FE; ESI-MS
H API2000LC/MS/MS, HIEE Vs, EHEUEREN
5 'H-NMR A1 PC-NMR ] Bruker DRX—400 4
SRR E , AVY R IEESE (TMS) A bR
AR (80~100 H ) FHEREME i 2 o Al
BIEWLAE & N7 A DU R ARG RL A7 AT
TERERE (100~200 HD A SifpAe L) 577 A
10, 1% 461 58 Wi e ik & Sephadex LH-20 ( Amersham
Biosciences, Hif#); il ##)ZHEK (GFyss, 10~
40 pm) AT B EEAL T AR IEARE R ik
JKHR A M 5 B 25 I T RS T A . i A
Ny el

JEHR Dimocarpus longan Lour. S 4% &) 4 %44
PV IR BN TRE Y A S 16 574, SEFHEE, B
ISR i TR A
2 ERESE

TR SRR R (10.5kg) JoLIAT k4 BB i
2 ETAMEES, FH 95% OIS T TR .
BB I e 5 2 R ISR 9 O, BT ie 4
W 2 4 W0 S A R AR L, 75 21 A 3 TS Sy

181.2 g CH A BREEGT 7) « BEEHM R IEAA T 4
B G M S G TR LR AN IE T AR,
13 BIE A5 39.0 g« BHIR LB 1205 g IET
BB 102.3 go

JEHR A% ORI E A BG4 AT
RS- H BB BE RN, T8I E AR R R AR o B &
I, 198 16 #4> (I~XVD. 55 T #B53 InN FFEE
EHT AR, BB DO (11D EE4h R,
BEAW 1 (113 mg), BRELMERHERE F Rk
FAThE- T RE e, 1G4 2 (9.3 mg); 2
IV 055 T A FE A S Tk - T I Ao 255 0 e 43 204 5
Y3 (45 mg); H VIEHHLARFEEMGHEY) 4
(5.4 mg) 15 (6.6 mg), P &bt DL EEBEifS
FIMLEY 6 (6.5 mg). B X EB4r R EA: LLK-H
BEROFELE, KUER SR ED 7 (6.7 mg), 30%
FREDE A T A VeI A3 AL 54 8 (8 mg) o
55 XTI 55> DA B fde, o8 thioie P LA . S0
Va9 (2.1 @ JEHR R AREHRIUIE T
e AL 2 IR MENAT, KR, R4 205 %
Ry, ISR, Mk, sEHRAEEEY 10
(1.267 g)o FREEHS (40 ) LRERA:, JeH&EI-
FlE (9 0 1) BEM, T LASU - BE-ZKBR e, 43
J§ 8 ARGy, Hr A 3 bR AT R
REMLAY 11 (53 mg) ALAY 12 (32.7 mg).
3 HMETE

WEY 1. ABEIREE, 757N CoHs0.
'H-NMR (400 MHz, CDCl;) &: 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). Bt # 2 %,
FEHE 2D DR R R S MR 5 Sk s A
WE AT 1 -1 S I

WG 2 Wi, 410 CgH 00, 1E
BT ESI-MS m/z: 145 [M+Na]', 245 [2M+H];
'H-NMR (400 MHz, CDCl;) &: 2.86 (2H, t, J = 6.5
Hz, H-2), 3.85 (2H, t, J = 6.5 Hz, H-1), 7.32 (5H, br s,
Ar-H); "C-NMR (100 MHz, CDCl;) 6: 39.0 (C-2),
63.5 (C-1), 126.3 (C-4'), 128.4 (C-2', C-6), 128.9
(C-3", C-5'), 138.5 (C-1"). 5 SCHREmmZn ", nraf
SENAEY 2 I

WwEY 3. LA, 5130 CHy000 71
T ESI-MS m/z: 201 [M—H]", MS? (201): 171, 59;
'H-NMR (400 MHz, DMSO-dg) J: 4.31 (1H, t, J=5.2
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Hz, 1-OH), 4.24 (1H, d, J= 4.6 Hz, 10-OH), 3.41 (1H,
m, H-10), 3.35 (2H, dd, J = 11.7, 6.4 Hz, H-1), 1.23~
1.38 (14 H, m, H-3~9), 1.00 (1H, m, H-2), 0.94 (3H,
d, J= 6.3 Hz, H-11), 0.76 (3H, d, J = 6.7 Hz, 2-CH3);
BC-NMR (100 MHz, DMSO-d) d: 14.54 (2-CHs),
19.28 (C-11), [25.53, 26.83, 28.99, 29.14, 29.45,
32.32, 32.55 (C-3~9)], 39.47 (C-2), 60.72 (C-1),
69.40 (C-10). 4541 551 ESI-MS nJ #f 2 SLAH X 43
TR 202, 45 A ARG ILR B a7 #f e 4 7 R
C12Hy60; “C-NMR KL DEPT ¥ /R /> 7 2
ANHEE [6 14.54 (2-CH3), 19.28 (C-11)], 2 MKH
B, i HAANESR [639.47 (C-2), 69.40 (C-10)],
8 MW HZE, Hrf—IER [6 60.72 (C-1),
25.53,26.83, 28.99, 29.14, 29.45, 32.32, 32.55 (C-3~
9)], PILET-Zikg 8 —4WAmiE. "H-NMR % 87R
HMWANFRIAS S0 431 (1H, t, J = 5.2 Hz, 1-OH),
424 (1H, d, J= 4.6 Hz, 10-OH)], 251325 2 NNE A
I NEME S F 2 MG 9 2R ERRTE S,
HA 59 6 3.41 (1H, m, H-10)/2 K 5 159,
o FiERE M IE[9 0.94 BH, d, J= 6.3 Hz, H-11)], &
5 03.35(2H, dd, J=11.7, 6.4 Hz, H-1) &V S
5 ZEAEM AR A, R K
FEeRE, H—AFE [0 0.76 (3H, d, J = 6.7 Hz,
2-CH3)] SHHE [61.00 (1H, m, H-2)] &8, #~
ff) 6 1.23~1.38 (14 H, m, H-3~9) A&k LA
fi's, HERTIL AW 2-F3E-1, 10-F e I,
gefg L 1, it MS? [(201): 171, 59] 1
WE. AL G YR WSCHERIGE, h—Fi &Y, ws
HJIEHR % (longandiol).
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Fig. 1 Structure of compound 3 and its splitting manner

A 4: T, 7573 CogHagOro 'H-NMR
(400 MHz, CDCls) 6: 0.73 (3H, s, H-18), 0.78 (3H, d,
J=6.1 Hz, H-26), 0.81 (3H, d, J = 6.2 Hz, H-27), 0.90
(3H, dd, J = 6.5, 4.4 Hz, H-29), 1.00 (3H, d, J = 6.6
Hz, H-21), 1.36 (3H, br s, H-19), 4.33 (1H, br s, H-6),
5.80 (1H, s, H-4); "C-NMR (100 MHz, CDCl;) 6
37.1 (C-1), 34.3 (C-2), 200.4 (C-3), 126.3 (C-4), 168.4
(C-5), 73.3 (C-6), 38.5 (C-7), 29.7 (C-8), 53.6 (C-9),

38.0 (C-10), 21.0 (C-11), 39.6 (C-12), 42.5 (C-13),
56.0 (C-14), 24.2 (C-15), 28.2 (C-16), 55.9 (C-17),
12.2 (C-18), 19.5 (C-19), 36.1 (C-20), 18.7 (C-21),
33.9 (C-22), 26.1 (C-23), 45.8 (C-24), 29.1 (C-25),
19.8 (C-26), 19.0 (C-27), 23.1 (C-28), 12.0 (C-29) . %
S SCRRER AT E S 4l (24R)-6B-F4KE-24-
L H-JIH [i] g -4 -3 -]

WEY 5: AR, 273 CHigOsz. 7
F ESI-MS m/z: 455 [M—H], 491 [M+Cl], 479; i
7 ESI-MS m/z: 478 [M+Na]"; '"H-NMR (400
MHz, CDCly) d: 0.74 (3H, s, H-29), 0.75 (3H, s,
H-30), 0.88 (3H, s, H-23), 0.89 (3H, s, H-24), 0.90
(3H, s, H-25), 0.96 (3H, s, H-26), 1.11 (3H, s, H-27),
2.80 (1H, dd, J = 14.0, 4.0 Hz, H-18), 3.22 (1H, m,
H-3), 5.27 (1H, t, J = 3.6 Hz, H-12). 2} ik $cde!
WA 5 R

WEY 6: LEERY, 53T A CroHinOp0
[o]y +13° (¢ 0.5, &fi); 51T ESI-MS m/z: 357
[M—H], 393 [M+CI]; IE& T ESI-MS m/z: 381 [M+
Na]"; UV A (nm): 204.6, 230.3, 280.7; 'H-NMR
(400 MHz, CDCls) 6: 3.08 (2H, m, H-8, 8'), 3.85 (2H,
dd, J=9.3, 3.7 Hz, H-9, 9"), 3.88 (6H, s, OCH3), 4.23
(2H, dd, J = 9.1, 6.9 Hz, H-9, 9"), 4.72 (2H, d, J = 4.2
Hz, H-7, 7'), 6.80 (2H, dd, J = 8.2, 1.6 Hz, H-6, 6",
6.87 (2H, d, J = 7.8 Hz, H-5, 5), 6.87 (2H, d, J = 2.2
Hz, H-2, 2); PC-NMR (100 MHz, CDCls) 6: 54.1 (C-8,
8'), 55.9 (OCH3), 71.6 (C-9, 9'), 85.8 (C-7, 7'), 108.6
(C-2, 29,1143 (C-5, 5"), 118.9 (C-6, 6'), 132.9 (C-1, 1"),
145.2 (C-4, 4'),146.7 (C-3, 3"). AR SCHREHE" 1 &
WEY) 6 MFnNEEE.

aEw 7. taditk, 751X CeHsNO,. 15
¥ ESI-MS m/z: 122.0 [M—H]; 1F & ¥ ESI-MS m/z:
124 [M+H]"."H-NMR (400 MHz, DMSO-dy) &: 7.53
(1H, dd, J = 7.9, 4.8 Hz, H-5), 8.25 (1H, ddd, J = 8.0,
1.9, 1.9 Hz, H-4), 8.77 (1H, dd, J = 4.8, 1.5 Hz, H-6),
9.06 (1H, d, J= 1.7 Hz, H-2). %% SCk B Tr i
TEWED T AR .

ey 8: Ftdntk, 41 CHO50 T
ESI-MS m/z: 137 [M—H] ", 173 [M+CI], 275 [2M—
HI; UVAYOT (nm): 253; 'H-NMR (400 MHz,
DMSO-dq) J: 6.81 (2H, d, J = 8.5 Hz, H-3, H-5), 7.77
(2H, d, J = 8.5 Hz, H-2, H-6). 754 Sk Bt i o
WA 8 MR IR

WEY 9: Ak AK, TN CisHgOso
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ESI-MS m/z: 577 [M+H]", 599 [M+Na]"; #5T
ESI-MS m/z: 575 [M—H]", 611 [M=+CI]"; 'H-NMR
(400 MHz, pyridine-ds) d: 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'), 4.29 (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%00 R I B o R ar ta, S8 MRS Xl
FEILE A 00, RE(EIEEAR B, RAIE A T,
BE DR SRR EEY, ke 9 Sk p-
HE M

AW 10 LA, 513 CH 4060 105
¥ ESI-MS m/z: 193 [M—H], 387 [2M—H]; IE&
T ESI-MS m/z: 217 [M+Na]", 411 [2M+Na]";
[a]y —78.75 (¢ 0.4 /K); 'H-NMR (400 MHz,
DMSO-dg) 0: 4.66 (2H, OH), 4.47 (2H, OH), 4.33
(1H), 3.84 (1H), 3.66 (1H), 3.39 (1H, OH), 3.34 (3H,
OCHj3), 3.27 (1H), 3.08 (1H); “C-NMR (100 MHz,
DMSO-dg) d: 81.1 (C-1), 68.0 (C-2), 72.2 (C-3), 70.5
(C-4), 73.3 (C-5), 72.1 (C-6), 57.1 (OCH3). L%} SCHik 4k
HE E LAY 10  1-0-FF3E-D-JJL- LR .

AW 11 AR, 5708 CHINO,. IE
BT ESI-MS m/z: 113 [M+H]", 135 [M+Na]", 225
[2M+H]", 247 [2M+Na]'; ##%1 ESI-MS m/z: 111
[M—H], 222 [2M —H]; 'H-NMR (400 MHz,
DMSO-dg) d: 7.38 (1H, d, J = 8.0 Hz, H-6), 5.43 (1H,
d, J=8 Hz, H-5), 10.82 (1H, br s, H-1), 11.01 (1H, brs,
H-3). AR SCHRECHE O L & 11 g JR I

WAEM12: AR, 737308 CoH13N5040
IEB T ESI-MS m/z: 268 [M~+H]"; 15T ESI-MS
miz: 266 [M—H]", 302 [M+CI]"; 'H-NMR (400
MHz, DMSO-dq) d: 3.53 (1H, m, H-5"), 3.66 (1H, m,
H-5'),3.95 (1H, dd, J = 6.40, 3.20 Hz, H-4"), 4.12 (1H,
dd, J = 7.60, 4.80 Hz, H-3'), 4.60 (1H, dd, J = 11.60,
6.40 Hz, H-2'), 5.18 (1H, d, J = 4.40 Hz, OH-3"), 5.41
(1H, d, J = 4.40 Hz, OH-5"), 5.44 (1H, d, J = 6.00 Hz,
OH-2'), 5.86 (1H, d, J = 6.00 Hz, H-1"), 7.35 (2H, br s,
NH»-4), 8.12 (1H, s, H-6), 8.34 (1H, s, H-2). X}
REE P A A 12 ) BRI A

S 30k
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