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Chemical Constituents Study on the Leaves of Mangifera indica L. (I1I)
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Abstract: In the process of continuing to study the chemical constituents from 70% EtOH extract of Mangifera
indica leaves, eight compounds were obtained, which were identified as 5-(B-D-glucopyranosyloxy)-2-hydroxybenzoic
methyl ester (1), methyl salicylate glucoside (2), p-hydroxybenzoic acid (3), nikoenoside (4), (6R,9R)-3-0xo0-
a-ionol-B-D-glucopyranoside (5), byzantionoside B (6), icariside B, (7), and 2-ethyl-3-methyl-maleimide N-f3-
D-glucopyrano side (8) by the chemical and physical methods. Among them, 1, 2, and 4-7 were obtained from
Mangifera genus for the first time, 8 was isolated for the species for the first time. Meanwhile, the NMR data of 1
was reported here firstly.
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Fig. 1 Structures of compounds 1 —8

RAEZ L AT R AT A FEIEAR 4R (No.
2008 1010)f 7 F R HEH = 2 K2 b R 25 0F 58 B o

1.2 425
Bruker 500 MHz NMR # 3 # # 3t i % 1%
{L(TMS & N #x, #i + Bruker 28 #), Avance I
SOOMR) L HEAR 6500 F A1 I 9% FF- & AT B[] Jo
AN 2 BT Y o RO A (53 X[ Waters 600E(SE [+
Waters), K ) %% : Waters 2487 (254 nm. 230 nm X
WA 2R : 600 Pump 355148 : 600 controller . 7F
28 Il < %% & . in-line Degasser AF)]; il £ 7 /25 %50k
TS H(HA), (LC-8A;SPD-20A (254 nm
230 nm BUE KA ; CBM-20A ; CTO-20A)]. HJZ2
Bri R 75 By AL T A2 9 200 ~ 300 H A
JB o HL)ZIZTRES IR , ROk GF254 S RS
FIIEBHE A BR 2 /427 ; ) AH ODS,  Chromatorex
ODS MB 100 ~ 40/75 (Fuji Silisia Chemical, Ltd.,
Japan, 40 ~ 75 pM); Sephadex LH-20 (Ge Healthcare
Bio-Sciences AB, Sweden); D101 & £L W [t # i
JE R EE T AL T R W) A2 7= (1 i 9%) s HPLC
FH o3 B LA K il #8474 45 53 51 A Cosmosil 5C18-
MS-II (Nacalai Tesque Inc., 250 mm x 4.6 mm)LL K&
(250 mm x 20 mm). @ é@&%*ﬁﬁﬁﬁt AIEPN
HETRRBHER AT PR

1.3 RIS 5
PR 5 kg, FH 9 5 1Y B[] 37 H H
2 R BR 3 h, BUE RDGA L AR 1016 kgo X
28 600 g, N 5 L Z&MRK i, H R CFR(S L)#
B3 UK, 43545 3 2R LR AU AR 2 2B
BUKZZERI(346 9T 2 LK B0 Bk
T8 W28 3 FFL I BFF AR I Ak PE(H,0 — 95% EtOH),
351 95% EtOH B4 84 g, WU Y 72 g £ 1FEH
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AT g T B [CHCL,-MeOH (10: 1 —> 5 : 1,
V/V) — CHCL,-MeOH-H,0 (7:3:1—>6:4:1, V/
V/V, FJZ)— MeOH], A5 5] 914153 [Fr. 1 (0.5 g).
Fr.2(0.8g). Fr.3(02g). Fr.4(0.5g). Fr.5(1.2 g).
Fr.6 (9.0 g). Fr. 7 (34.8 g). Fr. 8 (4.9 g). Fr. 9 (14.2 )],
Horp, 4145 3 (0.2 @)% ) #H ODS #F J2 #r K il %
RS RO AH(PHPLC) 3 12 i 45, 15 2 T & 9 2
(12.2 mg). #4143 4 (0.5 g)%4 ODS. Sephadex LH-20
FEJEMT S PHPLC 73 il 4 A4 26549 1 (4.6 mg)
3(3.0mg). 4(5.6 mg), 5(6.5mg). 6 (11.8 mg), 7
(3.8 mg)Fil 8 (15.2 mg).

HHETE
LEW1 H {8 JC % JE By K. Q-TOF-ESI-
MS m/z: 365.0619 [M + CI], 5+ F=2h C,H 50, (Caled
for C,H,;0,Cl, 365.0645), 'H NMR (500 MHz,
CD,0D): §6.88 (1H, d, J=9.0Hz, H-3), 7.31 (1H,
dd, J=2.5,9.0Hz, H-4)}% 7.61 (1H, d, J=25Hz,
H-6), Bi F{5 5 3R 25 Th A 7E 14> ABX H BERS
& R G MR FR;8 4.76 (1H, d, J=7.0 Hz, H-1')
— W i B B A S 4 G s — AR £ 5 S
62.6 (C-6"). 71.4 (C-4"), 74.9 (C-2'). 78.0 (C-3').
783(C5’) 103.8 (C-1")#/R &k ih & ﬁlﬁ\BD-
dﬁﬂzﬁg[ﬂ 8y 3.94 3H, s)M 8. 171.5 454
HMBC 3w I 21 /Y — & B9 A 615 5 TE/T |
W A7 7E-COOCH; 4514 Fr Bt . 7F HMBC i 1 n] LA
WL F] 5, 6.88 (H-3)5 8. 113.4 (C-1), 151.5 (C-
5). 158.3 (C-2). 171.5 (1-COOCH,); 8, 7.31 (H-4)
5 8. 151.5 (C-5). 158.3 (C-2); &, 7.61 (H-6) 5
8. 127.3 (C-4). 151.5 (C-5), 158.3 (C-2). 171.5
(1-COOCH,); 8y 4.76 (H-1") 5 &, 151.5 (C-5) Z [a]
F ik A FE A AR 5, LA 2 TAL AW 1 194
¥J A 5-(B-D-glucopyranosyloxy)-2-hydroxy benzoic
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acid methyl ester, H&Ui% A i A R i CHGE

'H NMR (500 MHz, CD,OD): & 6.88 (1H, d,
J=9.0 Hz, H-3), 7.31(1H, dd, J = 2.5, 9.0 Hz, H-4),
7.61 (1H, d, J=2.5Hz, H-6), 476 (1H, d, J=
7.0 Hz, H-1"), 3.43 (1H, m, overlapped, H-2'),
3.43 (1H, m, overlapped, H-3"), 3.39 (1H, m,
overlapped, H-4"), 3.39 (1H, m, overlapped,
H-5"), [3.70 (1H, dd, J=5.0, 12.0 Hz), 3.89 (1H,
br. d, ca. J =12 Hz), H,-6'], 3.94 (1-COOCH,);
“C NMR (125 MHz, CD,0D): & 113.4 (C-1), 158.3
(C-2), 119.1 (C-3), 127.3 (C-4), 151.5 (C-5),
118.6 (C-6), 103.8 (C-1"), 74.9 (C-2'), 78.0 (C-
3"), 71.4 (C-4"), 78.3 (C-5"), 62.6 (C-6"), 171.5
(1-COOCH;), 52.9 (1-COOCH;).

a2 F kA, Q-TOF-ESI-MS m/z:
349.0664 [M + CI], 43 T & 4 C,,H,;0; (Calcd for
C,,H,;0,Cl, 349.0696)., 'H NMR (500 MHz,
C;D;N): 6 7.66 (1H, br.d, ca.J=8 Hz, H-3), 7.37
(1H, tlike, ca.J=8Hz, H-4), 7.01 (1H, tlike,
ca.J=8 Hz, H-5), 7.83 (1H, br.d, ca.J=8 Hz,
H-6), 5.52 (1H, d, J=7.0 Hz, H-1"), 435 (1H,
dd, J=17.0,8.0 Hz, H-2"), 433 (1H, dd, J=38.0,
8.0 Hz, H-3"), 4.29 (I1H, dd, J = 8.0, 8.0 Hz,
H-4"), 4.11 (1H, m, H-5"), [4.36 (IH, dd, J=5.0,
12.0 Hz), 4.55 (1H, br. d, ca. J=12Hz), H,-6],
3.73 (3H, s, 1-COOCH;); "C NMR (125 MHz,
C;DsN): § 122.0 (C-1), 158.0 (C-2), 117.7 (C-3),
133.9 (C-4), 122.2 (C-5), 131.3 (C-6), 103.5 (C-1"),
75.1 (C-2"), 78.2 (C-3"), 71.2 (C-4), 79.2 (C-5"),
62.4 (C-6), 167.1 (1-COOCH,), 52.0 (1-COOCH;).
DL eS8 S SR04 BaA— 2, B ik &
¥)°A methyl salicylate glucoside.

A=L/K] HE kA, Q-TOF-ESI-MS m/:
137.0231 [M - H]', 4+ + X & C,H(O; (Caled for
C,H;0,, 137.0244), 'H NMR (500 MHz, CD,0D):
5 7.87 (2H, d, J=8.0 Hz, H-2,6), 6.80 2H, d,
J=8.0 Hz, H-3,5); "C NMR (125 MHz, CD,OD):
8 123.4 (C-1), 133.0 (C-2,6), 116.0 (C-3,5), 163.2
(C-4), 170.8 (1-COOH). VA bk i ¥4 5 SCiik[7]
i 18 HE AR — B, S A G W) X R R TR
(p-hydroxybenzoic acid).

EWma  HEEWRY . Q-TOF-ESI-MS m/z:
383.1345 [M + Na]', 4 ¥ & K C,H,0, (Calcd

for C,sH,,0,Na, 383.1313), 'H NMR (500 MHz,
CD,0D): 8 6.76 (2H, s, H-2,6), 4.65. 4.86 (1H
each, both d, J=12.0 Hz, H,-7), 4.32 (1H, d,
J=28.0Hz, H-1", 3.26 (1H, dd, J=8.0,9.0 Hz,
H-2'),3.34 (1H, dd, J=9.0, 9.0 Hz, H-3"), 3.31 (1H,
dd, J=9.0,9.0 Hz, H-4"), 3.27 (1H, m, H-5), [3.68
(1H, dd, J=5.5,12.0 Hz), 3.90 (1H, dd, J=2.0,
12.0 Hz), H,-6'], 3.74 (3H, s, 4-OCH,), 3.83 (6H, s,
3,5-OCH,); "C NMR (125 MHz, CD,0D): & 135.1
(C-1), 106.4 (C-2,6), 154.5 (C-3,5), 138.5 (C-4),
103.0(C-1"), 75.2 (C-2"), 78.1 (C-3"), 71.8 (C-4"),
78.1 (C-5"), 62.9 (C-6"), 71.5 (C-7), 61.1 (4-OCH,),
56.6 (3,5-OCH,). Lk b i 4 5 SCRR[S i 8 5
AR—F, S 2B nikoenoside.

wEWMS  HELEEHAK.Q-TOF-ESI-MS
m/z: 393.1902 [M + Na]', 53k C,oH,,0; (Calcd
for C,oH;,0-Na, 393.1884)., 'H NMR (500 MHz,
CD,0OD): & [2.04, 2.43 (1H each, both d, J =
17.0 Hz), H,-2], 5.88 (1H, s, H-4), 2.67 (1H, d,
J=9.5Hz, H-6), 5.63 (1H, dd, J=9.0, 15.5 Hz,
H-7), 5.78 (IH, dd, J=6.5,15.5 Hz, H-8), 4.40
(1H, m, H-9), 1.29 (3H, d, J = 6.0 Hz, H;-10), 1.00
(3H, s, H,-11), 1.03 (3H, s, Hy-12), 1.93 (3H, s,
H;-13), 4.35(1H, d, J=8.0Hz, H-1), 3.17 (1H,
dd, J=8.0,8.5Hz, H-2), 3.34 (1H, dd, J=38.5,
8.5 Hz, H-3'), 3.32 (1H, dd, J = 8.5, 9.0 Hz,
H-4"), 3.21 (1H, m, H-5"), [3.66 (1H, dd, J=5.5,
12.0 Hz), 3.81 (1H, br.d, ca.J= 12 Hz), H,-6'];
“C NMR (125 MHz, CD,0D): 8 37.1 (C-1), 48.3
(C-2), 202.0 (C-3), 126.2 (C-4), 165.9 (C-5),
56.8 (C-6), 128.9 (C-7), 138.3 (C-8), 77.0 (C-9),
21.1(C-10), 28.1 (C-11), 27.6 (C-12), 23.8 (C-13),
102.5 (C-1"), 75.3 (C-2"), 78.1 (C-3"), 71.5 (C-4"),
78.0 (C-5'), 62.7 (C-6"). #E CD i i A LU UL ]
ZALEYIAE 245 nm., 328 nm A3 R IEAY Cotton
L W[CD Ag(nm): + 10.09 (245); + 1.26 (328)], 4
7~ C-6 N2 XF RN R, 3R NMR & CD #¥i 5
SCHR[BIHEA 3K, % 1%L AWM (6R,9R)-3-0x0-0-
ionol-B-D-glucopyranoside

EWe  HEIEIEHAK.Q-TOF-ESI-MS
m/z: 395.2060 [M + Na]", 5> T3} C,,H;,0; (Caled
for C,,H;,0,Na, 395.2040)., 'H NMR (500 MHz,
CD,0D): & [1.97, 2.46 (1H each, both d, J =
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17.5 Hz), H,-2], 5.80 (1H, s, H-4), 1.99 (1H, m,
overlapped, H-6), [1.50 (1H, m). 1.95 (IH, m,
overlapped), H,-7], 1.64 (2H, m, H,-8), 3.88 (1H,
m, H-9), 1.18 (3H, d, J=6.0 Hz, H;-10), 1.01
(3H, s, Hs-11), 1.09 (3H, s, H,-12), 2.05 (3H, s,
H.-13), 432 (1H, d, J=7.5Hz, H-1'), 3.14(1H,
dd, J=17.5,8.5 Hz, H-2"), 3.35 (1H, dd, J =
8.5,8.5 Hz, H-3'), 3.27 (IH, dd, J=8.5,9.5 Hz,
H-4'), 3.25 (1H, m, H-5"), [3.64 (1H, dd, J=
5.0, 12.0Hz), 3.85(1H, br.d, ca.J=12Hz), H,-
6']; "C NMR (125 MHz, CD,0D): & 37.3 (C-1),
48.1 (C-2), 202.4 (C-3), 125.4 (C-4), 170.1 (C-
5), 52.4(C-6), 26.8(C-7), 37.8 (C-8), 75.5(C-9),
19.9 (C-10), 29.1 (C-11), 27.6 (C-12), 25.0 (C-13),
102.2 (C-1"), 75.2(C-2"), 78.2(C-3"), 71.9 (C-4),
77.9 (C-5"), 63.0 (C-6") 7 CD i Hr Al LI £i%
A WIAE 239 nm., 339 nm 403 2 7R 1IE Cotton 4K
N [CD Ag(nm): + 0.37 (239); + 1.02 (339)],#iE C-6
IZEXFFI RN R, 3R NMR K CD 04 5 SCHik[9]
HAR—Z, BEZ A YN byzantionoside B,

E®MT HEICEEKA.Q-TOF-ESI-MS
m/z: 409.1839 [M + Na], 7+ T2~ C,0H,,0; (Caled
for C,oH;,0¢Na, 409.1831), 'H NMR (500 MHz,
CD,OD): & [1.41 (1H, dd, J=10.0,13.0 Hz). 1.71
(1H, ddd, J=1.5,4.0, 13.0 Hz), H,-2], 3.91 (1H,
m, H-3), [1.81 (1H, dd, J=28.5, 14.5 Hz). 2.40
(1H, ddd, J=18,4.5,14.5Hz), H,-4], 7.17 (1H,
d, J=15.5Hz, H-7), 6.19 (IH, d, J=15.5 Hz,
H-8), 2.28 (3H, s, H.,-10), 1.21 3H, s, H,-11),
0.96 (3H, s, Hy-12), 1.19 (3H, s, H;-13), 4.34
(1H, d, J=7.5Hz, H-1"), 3.15(1H, dd, J=7.5,
8.5 Hz, H-2"), 3.35 (1H, dd, J=8.5, 8.5 Hz, H-3'),
3.28 (1H, dd, J=8.5,9.5 Hz, H-4"), 3.26 (1H, m,
H-5"), [3.65(1H, dd, J=5.0,12.0 Hz), 3.86 (1H,
br. d, ca.J =12 Hz), H,-6']; "C NMR (125 MHz,
CD,0D): 8 36.0 (C-1), 45.2 (C-2), 72.8 (C-3),
38.2 (C-4), 68.4 (C-5), 71.1 (C-6), 145.3 (C-7),
133.9 (C-8), 200.2 (C-9), 27.5 (C-10), 29.5 (C-11),
25.5(C-12), 20.2 (C-13), 103.0 (C-1"), 75.2(C-2),
78.2 (C-3"), 71.7 (C-4"), 77.9 (C-5), 62.8 (C-6),
DL B PSR 5 SCER[10] 48 B A — 3, S8 4k
AWM icariside B,

EWMS rEEITEEH A, Q-TOF-ESI-

MS m/z: 324.1087 [M + Na]', 4> T X C,;H,,\NO,
(Calcd for C;H,(NO,Na, 324.1054), 'H NMR
(500 MHz, CD,OD): § 2.44 (2H, q, J = 7.5 Hz,
H2-5), 1.14 (3H, t, J=7.5Hz, H;-6), 1.97 (3H,
s, H;-7), 491 (1H, d, J=9.5 Hz, H-1"), 4.31
(1H, dd, J=8.0, 9.5 Hz, H-2"), 3.36 (IH, m,
overlapped, H-3"), 3.35 (1H, m, overlapped, H-4"),
3.35 (1H, m, overlapped, H-5"), [3.62 (1H, dd,
J=45, 12.0Hz), 3.84 (1H, br.d, ca.J=12Hz),
H,-6']; "C NMR (125 MHz, CD,OD): & 172.3 (C-
1), 143.8 (C-2), 138.5 (C-3), 172.7 (C-4), 17.8
(C-5), 12.8 (C-6), 8.4 (C-7), 81.5 (C-1"), 70.1
(C-2"), 79.3 (C-3"), 71.5 (C-4"), 80.8 (C-5"), 62.9
(C-6"o VU b1 HR 5 SCHR 11 4B A — 3, 48
E %A A W) M 2-ethyl-3-methyl-maleimide N-B-D-

glucopyranoside

2 ZE I

A A LB ) 52 B V- 23 BE R A R
AH fE B¢ M Sephadex LH-20 ¥ (7, 3% 1 7= % e #H
035 il 25 45 43 85 T Be, At B 70% £ B L
Yoo oy e B T 8 M k-A Y.l g g
B Ko 55 SCHR AR X BRAY J7 85, 29 0l %8 %€ O 5-(B-D-
glucopyranosyloxy)-2-hydroxy benzoic acid methyl
ester (1), methyl salicylate glucoside (2) ., %] 2 3L 4
' fi® (3). nikoenoside (4). (6R,9R)-3-0x0-0-ionol-
B-D-glucopyranoside (5). byzantionoside B (6).
icariside B, (7). 2-ethyl-3-methyl-maleimide N-B-D-
glucopyranoside (8). H.h, fbk&5¥ 1. 2. 4~7H
BN R G s 8 ik av. ka9 8 4
TR R B ARG, BAEY 11
NMR %dli & B Al

AV 1 ~ 4 HTRIAE Y, ZHR R0t
2 o BRI S R T, FRAT T 3 B G i i 2 A
S BT BRI I AR B R AR
LGP P, WAL PR PURTE e Y HUBE
I BUIEHE BUME S 2R R IR, Sy
ERBFTEA ARG & SR FRATTA] LI 2 A AR A
T 2 R EBR I 2581 HEAT T o
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