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Chemical Constituents of the Bark of Mangifera indica L.

YU Xiaoxia', LIU Chunxia', LI Guochengl, XU Zujiangz, WANG Dingyongz*(l.Department of Pharmacy, Sun
Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou 510120, China; 2.School of Pharmacy, Guangdong Pharmaceutical
University, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of the bark of Mangifera indica L. METHODS The
constituents were separated and purified by different methods of chromatography, and their structures were elucidated by IR, MS
and NMR. RESULTS Seven compounds were isolated from the bark of M. indica, which were identified as mangiferin(1),
daphnoretin(2), myricetin(3), myricitrin(4), rutin(5), quercetin(6) and pS-sitosterol(7). CONCLUSION Mangiferin was the
main constituent in the bark of M. indica. Myricetin and myricitrin were obtained from the bark of M. indica for the first time.
KEY WORDS: Mangifera indica; mangiferin; myricetin
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Ja B WA TR, AT REAEAIS A
WAL AT AEY); Nunez Selles ZEPIFSY T 5 B i A%
BB R 22 1oy, ATy & 7 N2t
G, R R R bR gy . R
P A4 R L R B A2 1 A3 I E AR TE o A SR
BOXER E AR T (0 TR B AT T A2
S IWIETT,  MAZA B 1) S RERRE A v 4y 543
7 AMED, TR ) PR R (2)-
Wit (3) M), T (5) Mt =) B-
BT, AR R IR ZAEY)
AR R

1 UESHH

X-6 BB s E A CRELIE,  AE 2R A
A A T]); Bruker AM-500 FUAZ L 4R (TMS
N WHR, Hit: Bruker 22 7); Nicolet PROTEGE460
ZLAMGIEAC(KBr J5 )7, 31 Nicolet 242 1]); Agilent
6120 A LA (35 1H Agilent 24 7))o K035 F ik
(200~300 H). w2k AR (10~40 pum)¥h &
B e ) s SRR (30~60 H, WHLH
M EE AT DU FAEACIDRE) ) s AL A R 40 i 2l
(CREETT & FRA THRA ). EEmid 2
KON 25U B A 7)) RE-52CS Jedt 7%
KA (TR A ST 920 T 4R )

TR 2006 459 HR AT A& M,
BT 2R 245 2 e vh 2 22 Bt 0 2 AN B8 55 i )
Mangifera indica L.IB [z, FRAAETT T R 25%%
BE R AR 2 27 SE G 5
2 EEESE

BUH RO 1 R 15 kg, WMIREEYZ 60 H,
& 85% Tk LRE =R 3 Ik, RHR 7d, &
BB VB ol R 44 P12, 18 2 TRk, TR n /b i
R, A S0 SIROFRAT, %
FEHBAE 60 C LA N As « [MIOE R 2w B IR
Iy AR HEE(155 g). &AT(209 g). LR LT
(568 g) I H ) »

AT A IR B L 155 g, B 50 g HIRE
N 50 g fEREHEST, HL200~300 H 800 g fif:fiidk
A E M (ZHTFE: 50 mm X 1 000 mm), FHA7
Tlk- 2/ 418100 : 1, 100 2, 100 & 3, 100 : 5,
100 : 7, 100 : 10, 100 : 15, 100 : 25, 100 : 30,
100 : 40, 2: 1, 1: 1, 0: 100)BEATEREVEML, 250
mL Ay, JLcE 289 fy. LI TLC iR G R
Kidr, SIEMERA . 5 120~157 FAN (A k-
LR LTE=100 © 25 PEf) & IF fF AT R AT )= 4T,
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O ke-EIVEE(10 ¢ 1), 12~14 WA A B =2
AbBE, EZE ARG 7(51 mg).

A RE 209 g, BL 105 g (B8, I 100
g FERHEAT, B 200~300 H 1 000 g fe ek A7 fek fise
FEEMTENTAE: 100 mm X 1 000 mm), JH 47 i k-
LM TEGBO D1, 5012, 50:3, 50:5, 50:7,
50 : 10, 50 : 15, 50:25, 50:30, 50:40, 1:
1, 02 50)HATBAEVERL, 500 mL S —ify, ik
£ 476 iy UL TLC iR G BAT T, & AR R
5 226~249 (A - LR £ =50 © 25 YEMT)
GIFE B EN, A hiE- 48 2 BE(0 -
1~10 : 2) AR EBIEBE, 15~17 WA & e L AL B,
S E L B A Y 2(385 mg).

LR CTEREEY) 568 g, B 150 g IRE, N
A 100 g fEfFEAT, H100~120 H 1000 g B
WA TR ZHT(EMTAE: 100 mm X 1000 mm),
S5 -HEE(100 : 1,100 2,100 : 3,100 : 5,100 :
7, 100 : 10, 100 : 15, 100 : 25, 100 : 30, 100 :
40, 2:1, 1:1, 0:100)3ATHEEEVERE, 500 mL
H—ity, SR 476 4. IR A 1
SIFMIFEGAG . 5 96~110 Fid (FA)i-H EE=100 :
10 Vi) & I 5 etk RAE 28T, Ak - A i (20 -
1~10 @ DAE ECBIPEE, 19~21 4 £ 47 I k- T4 i
WL, B G 6(88 mg). & 185~197 WA (&
fi-FEE=100 : 18 VW) &I &4 324
mg). i 258~266 Ity (F - HEE=100 : 30 VL)
Gt e & R A s, & - EE(10 © 1~10 -
)ANRI EL I PE G, 24~28 Sty & - FHEEQ © 1)FELS
st B 4(87 mg). 5 358~376 WA (G- H
=100 : 40 YEl) A H G4 Cig RERCFE (AL, /K- H Y
(10 : 1~10 : SYAN[FELLHIPEML, 13~15 D15 LED
1(22 mg). 2B 398~416 Wity (/L A7-TEE=2 © 1 YEIit)
HHIGE Crg iERAE A, K-FIEE10  1~10 : 5)
ANFELCBIBERL, & IF 18~23 Wiy, T4 FHlg-
KD DESSSIFLE Y 5(105 mg).
3 HMETE

a1 B EE R 7R (MeOH), mp.
271.5~273.0 ‘Co IRV (KBr)em™: 3 428, 2 938,
1661, 1614, 1570, 1509, 1449, 1 045. '"H-NMR
(500 MHz, DMSO-dq): & 13.76(1H, s, 1-OH),
10.593H, brs, 3, 6, 7-OH), 7.38(1H, s, H-8),
6.87(1H, s, H-5), 6.37(1H, s, H-4), 4.59(1H,
d, J=9.6 Hz, H-1"). *C-NMR(125 MHz, DMSO-dg):
8 179.6(C-9), 164.3(C-3), 162.2(C-1), 156.7(C-4a),
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154.5(C-9a), 151.3(C-6), 144.2(C-7), 12.2(C-8a),
108.5(C-8), 108.1(C-2), 103.1(C-5), 101.8(C-10a),
93.8(C-4), 82.0(C-5"), 79.5(C-3"), 73.5(C-1°), 71.4
(C-4’), 70.8(C-2"), 62.0(C-6"). ESI-MS m/z: 421.1
[M-H] ™. LA 54 5 SR (6] 4 18 1 2 3 1 2ds
_ﬁo

&Y 2. % E O E S (MeOH) , mp.
254.0~256.0 ‘C. ESI-MS m/z: 353.0 [M+H]", 374.9
[M+Na]"; ESI-MS m/z: 351.1 [M-H] . IR vy, (KBr)
em’: 3410, 1720, 1615, 1501, 1275, 1150,
1130, 1 020,910, 840. "H-NMR(500 MHz, CDCl):
5 6.33(1H, d, J=9.6 Hz, H-3"), 7.67(1H, d, J=9.6
Hz, H-4"), 7.46(1H, d, J=8.5 Hz, H-5"), 7.00(1H,
dd, J=8.5, 2.1 Hz, H-6"), 6.96(1H, d, J=2.1 Hz,
H-8’), 7.42(1H, s, H-4), 6.98(1H, s, H-5), 6.84
(1H, s, H-8), 6.15(1H, s, 7-OH), 3.97(3H, s,
6-OCH;). “C-NMR(125 MHz, CDCly): & 160.5
(C-2), 129.3(C-3), 144.6(C-4), 147.8(C-5), 137.4
(C-6), 155.5(C-7), 114.9(C-8), 149.1(C-9), 107.2
(C-10), 160.5(C-2"), 113.9(C-3"), 143.6(C-4"), 114.8
(C-5"), 110.8(C-6"), 129.1(C-7"), 104.9(C-8"), 159.5
(C-9”), 103.2(C-10"), 56.5(6-OCH3). UL -¥¥s 5
SCHR[ 714038 1A VG 3 7 2% Hts — 2.

&% 3. k3 A EF & (MeOH) , mup.
324.0~326.0 Co IRVya(KBr)cm™: 3350, 1659,
1609, 1544, 1515, 1447, 1317, 1242, 1204,
1163, 1113, 1094, 1026, 937, 832, 792, 766,
725, 707, 645. 'H-NMR(500 MHz, DMSO-de):
8 12.50(1H, s, 5-OH), 6.37(1H, d, J=2.0 Hz,
H-6), 6.18(1H, d, J=2.0 Hz, H-8), 7.25(2H, s,
H-2’, 6”). “C-NMR(125 MHz, DMSO-dq): 5 147.3
(C-2), 136.3(C-3), 176.2(C-4), 161.2(C-5), 98.6
(C-6), 164.4(C-7), 93.7(C-8), 156.6(C-8a), 103.4
(C-4a), 121.3(C-17), 107.7(C-2’), 146.2(C-3"), 136.3
(C-4), 146.2(C-5"), 107.7(C-6"). ESI-MS m/z:
319.3 [M+H]", 317.1 [M-H] . LA E%d 5 SCiHk[8]
I (1) 474 3 25— 30

EY 4. OB AR A MeOH), mp.
182.0~185.0 C o IRVpa (KBr) em™': 3401, 2930,
1656, 1606, 1551, 1454, 1346, 1291, 1200,
1165, 1074, 1058, 1040, 1021, 969, 917,
858, 716, 641. 'H-NMR (500 MHz, DMSO-de):
8 12.69(1H, s, 5-OH), 6.37(1H, d, J=2.1 Hz,
H-6), 6.20(1H, d, J=2.1 Hz, H-8), 6.892H, s,

ob [E AR 2455 2013 4F 3 55 30 5565 3

H-2, 6’), 5.20(1H, brs, rha-1-H), 0.84(3H, d,
J=6.2 Hz, rha-6-H), 3.78(1H, brs, rha-2-H), 3.55
(1H, dd, J=9.4, 2.9 Hz, rha-3-H), 3.16(1H, t,
J=9.4 Hz, rha-4-H), 3.99(1H, brs, rha-5-H),
BC-NMR(125 MHz, DMSO-d¢): & 156.9(C-2),
134.7(C-3), 178.2(C-4), 161.8(C-5), 99.1(C-6),
164.6(C-7), 94.0(C-8), 158.0(C-8a), 104.5(C-4a),
121.1(C-17), 108.3(C-2"), 146.2(C-3"), 136.9(C-4"),
146.2(C-5"), 108.3(C-6"), 102.4(rha-1-C), 70.8
(rha-2-C) , 71.0(tha-3-C) , 71.7(tha-4-C) , 70.5
(tha-5-C) , 18.0(rha-6-C) . ESI-MS m/z: 465.3
[M+H]", 463.1 [M-H] . PL_E$ds 55 SCik (91918
Wt s — 3.

th&W 5. B A EIR 8 4 (MeOH), mp.
190.0~192.0 “C o IRVupax (KBr) cm™: 3 450, 1655,
1601, 1504, 1295, 1362, 1204. '"H-NMR(500
MHz, DMSO-dg): & 12.59(1H, s, 5-OH), 6.18(1H,
d, J=1.5Hz, H-8), 6.38(1H, d, J=1.5Hz, H-6),
6.84(1H, d, J=8.0 Hz, H-5"), 7.53(1H, d, J=1.5
Hz, H-2%), 7.55(1H, dd, J=8.0, 1.5Hz, H-6"),
5.34(1H, d, J=7.0Hz, glc-1-H), 4.38(1H, brs,
rha-1-H), 0.99(3H, d, J=6.5 Hz, rha-6-H), 3.00-3.80
(10H, m, B EHAFT). “C-NMR(125 MHz,
DMSO-dg): 8 156.4(C-2), 133.2(C-3), 177.3(C-4),
161.1(C-5), 98.6(C-6), 164.1(C-7), 93.5(C-8), 156.5
(C-8a), 103.9(C-4a), 121.1(C-1°), 115.0(C-2’),
144.7(C-3%), 148.4(C-4"), 115.2(C-5"), 121.5 (C-6),
101.1(gle-1-C), 74.0(glc-2-C), 76.4 (glc-3-C), 69.9
(gle-4-C), 75.8(gle-5-C), 66.9 (gle-6-C), 100.7
(tha-1-C), 70.3(rha-2-C), 70.5 (rha-3-C), 71.8
(tha-4-C), 68.2(rha-5-C), 17.6 (rha-6-C). ESI-MS
m/z: 609.3 [M-H] o DL _EE 5 SCER[10140E 1 7~
TEHE—E

&Y 6. T E R & /K (MeOH), mp.
312.0~313.6 “C o IRVpya (KBr)em™: 3306, 1654,
1600, 1582, 1506, 1462, 1359, 1260. 'H-NMR
(500 MHz, DMSO-de): & 12.48(1H, s, 5-OH),
6.19(1H, d, J=1.5 Hz, H-8), 6.42(1H, d, J=1.5 Hz,
H-6), 6.91(1H, d, J=8.0 Hz, H-5°), 7.67(1H, d,
J=1.5 Hz, H-2"), 7.54(1H, dd, J=8.0, 1.5 Hz,
H-6"), 10.79(1H, brs, OH), 9.59(1H, brs, OH),
9.33(2H, brs, 2 4 OH). "C-NMR(125 MHz,
DMSO-dg): 8 156.6(C-2), 136.2(C-3), 176.3(C-4),
161.2(C-5), 98.7(C-6), 164.4(C-7), 93.9(C-8),
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156.8(C-8a), 103.9(C-4a), 122.5(C-1°), 115.6 (C-2"),
145.5(C-3"), 147.3(C-4"), 116.0(C-5), 120.5 (C-6").
DA 5l 55 SCHR 11 TR I (A e 25 50— 3

& 7. AR W R (CHCL) s mp.
140.0~142.5 “C; '"H-NMR (500 MHz, CDCl3): § 5.36
(1H, d, J=5.1 Hz, H-6), 3.53(1H, t, J=4.5Hz,
H-3), 2.31(1H, m, H-4b), 2.24(1H, m, H-4a),
2.01(1H, m, H-12b), 1.96(1H, m, H-7b), 1.83(1H,
m, H-16b), 1.84(1H, m, H-1b), 1.86(1H, m,
H-23b), 1.01(3H, s, H-18), 0.65(3H, s, H-19),
0.933H, d, J=6.6 Hz, H-21), 0.81(6H, d, J=6.9
Hz, H-26, 27), 0.85(3H, t, J=7.3 Hz, H-29):
BC-NMR(125 MHz, CDCly): & 37.3(C-1), 26.1
(C-2), 71.8(C-3), 42.3(C-4), 140.8(C-5), 121.7
(C-6), 31.9(C-7), 31.5(C-8), 50.1(C-9), 36.1(C-10),
21.1(C-11), 39.8(C-12), 42.3(C-13), 56.8(C-14),
24.3(C-15), 28.2(C-16), 56.1(C-17), 19.4(C-18),
11.9(C-19), 36.1(C-20), 18.8(C-21), 31.9(C-22),
28.2(C-23), 45.8(C-24), 31.6(C-25), 12.0(C-26),
19.8(C-27), 23.0(C-28), 12.3(C-29). LA bB¥i 5
SCHR[I214RIE (1) B-45 5§ B — 2
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