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?ﬁ =, O TR RE BRSO B % FSE R A Diaion HP20SS MCI gel , Sephadex LH-20 )2 #7 Fl 5
TR ROHAR 35 45 J 1 X e B M AL PHIR RN ZE i B B2 ) 20 i AT T e alidl . S5 AR R BB AL SR
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WE TR (7) REFRYER(8) WETIRAME(9) .2,6-— H A HXT K 8 4-0-8-D- M i 15 45 4
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KR RBEAT, BALPHE, Uy, W, g sE
HESES: Q46 XEKERIAMG: A ;
XEHS: 1000-3142(2020)05-0641-07 FHAEFE(RIFRS) 4IRS (OSID ). -:3 3

Phenolic constituents from Melastoma normale

HE Ruijie, WANG Yafeng, LI Dianpeng, HUANG Yonglin "

( Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi

Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China )

Abstract: To clarify the chemical constituents of Melastoma normale, the ethanol extracts of roots of and stems M. nor-
male were respectively isolated and purified by various chromatographic methods such as Diaion HP20SS, MCI gel,

Sephadex LH-20, and reversed-phase HPLC. Eleven compounds were obtained, and their structures were identified by
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spectral data analyses. They are 4-hydroxy-3-methoxyphenyl 1-0-B-D-(6’-0-galloyol ) -glucopyranoside (1), 3,4-di-
hydroxyphenethyol alcohol 4-0-B8-D-(6’-0-galloyol ) -glucopyranoside (2), gentisic acid 5-0-8-D-(6'-0-galloyl ) -gluco-
pyranoside (3), 2,4,6-trimethoxyphenol 1-0-B-D-(6’-0-galloyl ) -glucopyranoside (4), methyl 6-0O-galloyl-B-D-gluco-

pyranoside (5), ethyl 6-0O-galloyl{8-D-glucopyranoside (6), 6'-O-galloylprunasin (7), methyl gallate (8), ethyl

gallate (9), 2, 6-dimethoxy-hydroquinone-4-0-B-D-glucopyranoside (10), and 2-methoxy-hydroquinone-4-0-B-D-glu-

copyranoside (11). All these compounds were obtained firstly from this plant, and compounds 2-7, 10, and 11 were ob-

tained from the genus Melastoma for the first time.

Key words: Melastoma normale, Melastoma L., chemical composition, phenolic constituents, structure identification

B FFRL (Melastomaceae ) B7 4t P& ( Melas-
toma L.) FYFEE MR L2904 100 #7204 T
RS 2 RN AR LA SR 5 TE R E A 9
Fft 1 A8 R0, A FRICIBUI M A (X)), AR
Y2 2 1T (b ERR A= B vh AR ) AR e R 2y,
1984) . HETHBISERIZB Y & A E 2
R | ARSI 248 45 Z2 A Ak 2% 43, v B AN
AT 7K AR R 26 I3 SR A T 1 ) 1) AR AR P B 4,
J R #5245 900 0 P Ry (W S s RN X O I
2010) , JEBEFH T ( Melastoma normale) 1% & AE
Wz —, FEI AT JEIH R EDEE 4 fa) | B K 74 1
R AR R AR S, A3 B 32 T o, i i v
EEZE AW LI SE (X)) (P EBEBE T E A
R D2, 1984) , BRI ZEAE T P R
B R B ) 1 T IR 7 R0 Vi T 03 1 55
JRAIE ()7 P OH % AR X 2 R R,
2014 B EiL, 2015) , BUH TS K B 6 BF 4
Fh S A SR T TR AR AR R O A SR A B R 28 1)
( Takashi et al., 1994 ; M Wi 4§, 2001 ; 4 5 B %,
2011) X EE R 38 H Bos ) R A BT TR IH
B %5 4E FH ( Hagiwara et al., 2010; Rattanata et al.,
2016) . T SEAHI TR JRE B AL PR AL 2 S
G AR Yk — 20 TF A ] S Ak B BE Ak, A
WEFEXT T T B 4 PF %) AR I 25 09 Ak 27 1 o3 i AT BF
8, N Ar B 3 11 AR AW (B 1) X skdl
BB E R M ZAY) oy B b e 2-
7.10 F1 11 RN EF PR ALY P oy B AR E

1 M5 &®

1.1 #F {8
PERET 2017 4F 7 H R A PO R E 1L 45,

P B AR I AF 9 51 25 R N R B BT 4 ) ( Melastoma
normale) AR (4i*5:20170716) ORAF- T PUAE Y
DIre W it o8 5 R R LI =

e ) 2% VRO €2 3% A8 (b B B JEL ) | Agilent
Zorbax SB-C B3 (5 pm, 9.4 mm x 250 mm, 3§
[, Agilent) .\BRUKER HCT HL Wt %5 il ( 6 [, #i
£ PTIE JR IR 2N 7)) I MAT 95XP 5 43 B i (35
[% , Thermo) ,Brucker Avance III HD-500 MHz # 5
Wi 4R 3% AV (3% 1, Brucker 23 7)) L ADP440 +
JEEH (N 589 nm, 1.0 cm) , Sephadex LH-20 ( i
#i  GE Healthcare Bio-Science AB) , MCI gel CHP
20P ( H A, Mitsubishi Chemical 2y #] ) . Diaion
HP20SS( H 7%, Mitsubishi Chemical 2 ) , 2 5 BF
FH R 20 4 B 4l
1.2 #REE55E

BB AR T R B R BB AL SR 9 ke H
75% S PEZE RPN 3 W, BIR 7 d, & IF IR, IR
R R A1 560 ¢ B . MR EUT UK T MK
YA T Bk R 2 TR 2T 2 B 31 =8B 43, UK
/3(205 g)id Sephadex LH-20 (10 em x 40 em) JZ
Bt F I EE-/K (0% —100% , 10% S~ — 86 B | &
—BBRE 2 L) MR T VR, & 0T 3] 11 A
Fr.1—Fr.11, Fr.1(40.0 g) | HP20SS JZ2H74:,
PRI FH - 7K (0% —100% , 10% Jg—H6 & | F—
BEEE 1 L) AT Ve, A IE 5 9 4 Fr.1.1—
Fr.1.9, Fr.1.1 (0.47 g) &2 & HPLC C18 (10
mm X 250 mm, 10% — 20% MeOH-H, 0 4 i 3l
) g EAREY9 (3.1 mg), Fr.1.3 (1.5
g) 22K 145 HPLC C18 (10% — 20% H EE-/K M i
) AR e B a7 (4.5 mg) A1 8 (5.3
mg) ., Fr.3 (10 g) %2 MCI (A 10%, 20% , 30% H!
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Fig. 1  Structures of compounds 1 — 11

K N TR, B —B6 600 mL) JZ M i & Seph-
adex LH-20 JZ2#rHE (LA 0% — 50% i lE-7K K i 5
FH,10% R —86 B, B — BB 500 mL) 53 #2515 24k
EW5 (2.8 mg) F1 6 (8.0 mg), Fr.5 (15 ¢g) b
MCI#E: ZHr (LA 0% — 50% W BE-/K 7 5 41
10% K —Fh B, B —FHE 1 L) M Sephadex LH-20
FEZHT (LA 0% — 50% H EE-/K R i 34, 10% H —
BpEE 4 —HB5 BE 500 mL) ZF 5864 1 (5.3
mg) 2 (3.4 mg)
B FSRIT R R0 R BB 425 5 ke H
] 19 7 15 2 B4 2] A 3 ik 26 BG4 L TR &
Fi 25 S 43 Ko K 43, BUKF 43 (120 ¢) i
Sephadex LH-20 (10 emx 40 cm) J2#7 #:, H ¥
JIE 30 B K (0% —100% , 10% Jg— 86 &, 45—
BEEE 2 L) i A7 Ve, & JF 45 5 10 41 6% Fr.1—
Fr.10, Fr.4 (10.0 g) b MCIJZ#iE( L 10% —
50% W EE-K, 10% K — BB, B — B 2 L) K&
Sephadex LH-20 )E'W:I( PL0% — 50% FFlE-7K h
WENAH, 10% h — 8 B, B — 86 B 600 mL) 73 &5
HEMLEY 3 (5.1 mg) (4 (3.2 mg) (10 (6.2
mg) 11 (4.5 mg) .

2 j; H/‘

a1 HEBAK, (+)HR-ESI-MS m/z.
477.10081 [ M + Na " (3 & M X 4 F 5 &
477.10090) , 45 & ik i B4, X R 1 4y =8
C,H,,0,Na" 7E'H NMR (CD,0D, 500 MHz)
87.01 (2H, s, H-2", 6") —XF X FRF5 1 1Y Ji 1
{5%,86.60 (1H, d, J = 2.0 Hz, H-2), 6.53
(1H, d, J=8.7 Hz, H-5) f1 6.49 (1H, dd, J =
8.7, 2.0 Hz, H-6) N—4 ABX B &R 15
Sy AT IR AN E S, b 6 4.63
(1H, d, J=7.4 He, H1>jﬂé%ﬁﬁ;k THES,
4.49 (1H, dd, J=11.9, 1.9 Hz, H-6"a), 4.33
(1H, dd, J=11.9, 6.7 Hz, H-6'b), 3.62 (lH,
m, H-5"), 3.30-3.41 (3H, m, H-2'-4") Jph I
HAl R 155 ;3.60 (3H, s, -OCH,) N H A HAE
=, 7£”C NMR (CD,0D, 125 MHz) ' § 166.9
(C-7"), 145.2 (C-3", 5"), 138. 6 (C-4"), 120.1
(C-1") F1 108.9 (C-2", 6") Ay ML () & £ 1 Ik
FEFBRE S 151.4 (C-1), 147.9 (C-3), 141.8
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(C-4), 114.8 (C-5), 108.8 (C-6) F1102.6 (C-  4.46 (1H, dd, J=11.9, 6.2 Hz, H-6'b), 3.75 (
2) NI Lk A{E 5;102.6 (C-1"), 76.5 (C- 1H, m, H-2"), 3.50-3.60 (3H, m, H-3'-5");"C
3'), 74.3 (C-5"), 73.7 (C-2'), 70.5 (C-4"), NMR ( Acetone-d,, 125 MHz) &; 172.8 (-COOH) ,

63.7 (C-6") J % % W F Bk ) {5 %5 55.0
(-OCH,) A H & B 55, &£ 5 &g B M X
(HMBC) 3% h H AU BE i (5,,3.60) 5 C-3 #HK,
WSk BT (H-1') 5 C-1 AH¢ 4 | H,-6"F1 C-7"
FHOG, U HH RS0 BE O oty Sk i 4 8 B T R Ok 4
WEHEAE C-3.C-1 F1 C-6" 17 . DL b iE%ds 5
SCHR (7 M AR 754K, 2013 ) %38 A B HE B A —
B, LAY 1 %2 N4 -3-H E IR 1-0-6-
D-(6"-0-1 BTk ) -NH i 78] 4 B

&2 WEKK, (+)HR-ESI-MS m/z:
491.11650 [ M + Na ]* (i 5 M X} 4 7 & &
491.11655) , 45 4 Bk 3 B4l , Fo 0 0 19 4y + 20
C, H,,0,Na","H NMR (CD, 0D, 500 MHz) &:
7.06 (2H, s, H-2", 6"), 6.92 (1H, d, J = 1.8
Hz, H-2), 6.72 (1H, d, J = 8.6 Hz, H-5), 6.69
(1H, dd, J = 8.6, 1.8 Hz, H-6), 2.48 (2H, m,
H-7), 4.72 (1H, d, J = 7.5 Hz, H-1'), 4.57
(1H, dd, J = 12.0, 1.6 Hz, H-6'a), 4.42 (1H,
dd, J = 12.0, 5.6 Hz, H-6'b), 3.29-3.69 (6H,
overlapped, H-2" -5’, 8); "C NMR (CD,0D, 125
MHz) &: 168.4 (C-7"), 146.7 (C-3), 146.6 (C-
3", 5"), 146.4 (C-4), 140.2 (C-4"), 132.4 (C-
1), 125.5 (C-6), 121.6 (C-1"), 119.5 (C-5),
116.9 (C-2), 110.1 (C-2", 6"), 104.4 (C-1"),
77.5 (C-3"),76.0 (C-5'), 75.0 (C-2'), 71.8 (C-
4"y, 65.0 (C-6'), 64.3 (C-8), 39.4 (C-7). U
%0 d5 5 SCHR ( Takashi et al., 1993) % 19 %5 4 2
A= MG 2 BEN 3,4-Z R IER O 4-
O-B-D-(6'-0-T &Mt 5 ) -NHk ie 35 2 4 1

EW3I AEHmAK, (+)HR-ESI-MS m/z:
469.09817 [ M + H " (il & 1 X 4 F i &
469.09822) , H X} Bi 19 4+ F X B Cy H,, 057,
'"H NMR ( Acetone-d,, 500 MHz) §: 7.54 (1H, d,
J = 3.1 Hz, H-6), 7.26 (1H, dd, J = 9.0, 3.1
Hz, H-3), 7.11 (2H, s, H-2", 6"), 6.77 (1H,
d, J=9.0 Hz, H-4), 4.83 (1H, d, J=7.8 Hz, H-
1), 4.59 (1H, dd, J=11.9, 1.8 Hz, H-6'a),

168.2 (C-7"), 157.4 (C-2), 150.9 (C-5), 146.3
(C-3",5"), 139.7 (C-4"), 126.5 (C-4), 121.2
(C-1"), 119.3 (C-6), 118.8 (C-3), 113.6 (C-
1), 110.3 (C-2", 6"), 103.3 (C-1"), 77.5 (C-
3'), 75.3 (C-5"), 74.7 (C-2"), 71.5 (C-4"),
64.6 (C-6"), LI L& ¥E5 CHk (Ishimaru et al.,
1987) fiiE 0y B s He A — 3, b &9 3 kmﬁ
JeMH R 5-0-8-D-( 6'-0-1% £ 1 Bk 3L ) -Alk. i 7
WEH

ka4 HEKAK, (+)HR-ESI-MS m/z;
521.12703 [ M + Na]* (3} & M %t 4> 7 i &
521.12711) , HXF #7374 €, Hyy O Na®,
'"H NMR (CD,0D, 500 MHz) §: 7.06 (2H, s, H-
2", 6"),6.38 (2H, s, H-3,5), 4.85 (1H, d, J=
7.6 Hz,H-1"), 4.63 (1H, dd, J=11.9, 1.7 Hz,
H-6'a), 4.43 (1H, dd, J=11.9, 6.6 Hz, H-6'b) ,
3.65 (6H, s, -OMex2), 3.66 (3H, s, -OMe),
3.40-4.0 (4H, m, H-2" -5');"”C NMR (CD,0D,
125 MHz) &: 168.2 (C-7"), 155.8 (C-4), 154.6
(C-2, 6), 146.5 (C-3", 5"), 139.8 (C-4"),
134.5 (C-1), 121.3 (C-1"), 110.1 (C-2", 6"),
103.1 (C-1"), 96.2 (C-3, 5), 77.6 (C-3"), 75.6
(C-5"),74.8 (C-2"),71.7 (C-4"), 65.1 (C-6"),
61.2 (-OMe), 56.5 (-OMex2) ., DA - %0¥5 5 SCHik
1982) 18 1 Hi 48 He A — B, ik
B 4 5wk 2,4,6-—H & ILHE 1-0-6-D-
(6'-0-B 1Tk ) - ik e 3 2 W

&% s HEKAK, (+)HR-ESI-MS m/z;
369.07970 [ M + Na]* (3 & M X 4 F i =
369.07977) , HXf Wi 1 4 F X €, Hg Oy Na™,
'"H NMR (CD,0D, 500 MHz) &: 7.14 (2H, s, H-
2',6"), 4.55 (1H, dd, J=11.9, 1.7 Hz, H-6a) ,
4.42 (1H, dd, J=11.9, 5.3 Hz, H-6b), 4.23
(1H, d, J=7.8 Hz, H-1), 3.58 (4H, m, H-2 -
5),3.48 (3H, s, -OCH,) ;°C NMR (CD,0D, 125
MHz) 8: 167. 5 (C-7'), 146.1 (C-3',5"), 139.5

( Genichiro et al.
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(C-4"), 121.1 (C-1"), 110.0 (C-2', 6"), 104.9
(C-1), 77.5 (C-3), 75.0 (C-5), 74.7 (C-2),
71.3 (C-4), 64.5 (C-6), 57.3 (-OCH,), 7E
HMBC % 1 B 3 5k B 7~ (H-1) 5 Y %0 FE Bk (8
57.3) KK B H,-6 5 C-7' A6, B B i Sk ik
AU S C-6 o b Bk US43 0l 5 PR BRI A o
FHIZE . DL i 5E 5 SCHR ( Tanaka et al., 1984)
B B B A — B Bk G 5 % e AL 6-
O~V B Ik JE - ML ol ) 25 W 7

fka® e HEMAK, (-) HR-ESI-MS m/z;
359. 09775 [ M-H ] (it & M X 4> T &R &
359.09782) , HXf i i 4+ F X CsHWp 0,7, H
NMR ( Acetone-d,, 500 MHz) 6. 7.14 (2H, s, H-
2',6'),4.55 (1H, dd, J=11.9, 1.8 Hz, H-6a),
432 (1H, dd, J=11.9, 5.6 Hz, H-6b), 4.27
(1H, d, J=7.5 Hz, H-1), 3.45-3.59 (4H, m,
H-2-5), 3.48 (1H, m, H-1"a), 3.24 (1H, m, H-
1"b), 1.12 (3H, t, J=17.5 Hz, H-2");"C NMR
(CD,0D, 125 MHz) 6: 167.4 (C-7"), 146.0 (C-
3',5'), 139.0 (C-4"), 121.2 (C-1"), 110.1 (C-
2',6"), 104.0 (C-1), 77.3 (C-3), 74.9 (C-5),
74.5 (C-2), 71.2 (C-4), 64.4 (C-6), 65.4 (C-
1), 15.5 (C-2"), 7€ HMBC & ffoffli i 3k ot + ( H-
1) 5 C-1"AH36 05 | H,-6 S ILHR(C-7") M,
P s Sk AU K C-6 ar B SRRy ) S 2
KB B AR I PL L% B 5 S0k (Kang
et al., 2008) #if A IEAR —, ML &9 6 4
FE N e 6-0-T 1Tk Jik - N g 7 2 T

kG 71 BEBK, [a])-17 (c 1.5,
MeOH), (+) HR-ESI-MS m/z: 448.12426 [ M+
H ] (FHEARA 4> 7 448.12437) , HoX 7 19 43
¥ N C,, H,NO,,*, " HNMR ( Acetone-d,, 500
MHz) 8: 7.56 (2H, dd, J=6.9, 2.9 Hz, H-4, 8),
7.41-7.46 (3H, m, H-5-7), 7.21 (2H, s, H-2",
6"), 5.84 (1H, s, H-2), 4.62 (1H, dd, J=11.9,
2.0 Hz, H-6'), 4.44 (1H, d, J=7.5 Hz, H-1"),
436 (1H, dd, J =11.9, 6.1 Hz, H-6"), 3.39-
360 (4H, m, H-2" -5"), " C NMR ( Acetone-d,
125 MHz) §: 166.9 (C-7"), 146.1 (C-3", 5"),
138.9 (C-4"), 134.3 (C-3), 130.6 (C-6), 129.9

(C-5,7), 128.6 (C-4, 8), 121.6 (C-1"), 118.9
(C-1), 110.0 (C-2", 6"), 101.8 (C-1'), 77.6
(C-3"),75.4 (C-5"), 74.4 (C-2'), 71.0 (C-4"),
68.1 (C-2), 64.2 (C-6") . VI I i ¥ ¥t 5 ik
(Isaza et al., 2001) B A e JE A — 2, Bfb &
Y7 SR 6'-0- BT IR BT

k¥ 8 L& (HEE), mp 203 ~ 204
C, (+) HR-ESI-MS m/z; 207.02685 [ M+Na]*
CH AR 37 i 207.02694) |, % B (97 T3 0
CH,0,Na", /£ '"H NMR (CD, 0D, 500 MHz) &
7.06 (2H, s, H-2, 6),3.80 (3H, s, -OCH,);
E”C NMR (CD,0D, 125 MHz) &: 170.2 (C-7),
146.3 (C-3, 5), 138.9 (C-4),119.4 (C-1),
109.6 (C-2, 6), 51.9 (-OCH,), 1t HMBC i
AT (5,3.80) 5 C-7 MG #R A AL S
BRAEEA E, UL BB AR 5 (B R B
2014) 38 M B FA — B0, BUE &) 8 45 ik
BTFRHREE.,

k&9 s S (HFE), mp 136 ~ 137
°C. (+)HR-ESI-MS m/z: 221.04251 [ M+Na]"
CHPE AR 2> T i 221.04259) |, %R 894 1K
CoH,,O;Na" , H LIk A 8 £ T CH A B, bBW
9 (WIS BE S5 A Y 8 AR, HoEtk &4 9
LGSR EY 8 WHAFS.'H NMR (CD,
0D, 500 MHz) &: 7.18 (2H, s, H-2, 6), 4.46
(2H, q, J = 7.5Hz, H-8) , 1.52 (3H, t, J = 7.5
Hz, H-9); “C NMR (CD,0D, 125 MHz) &: 169.2
(C-7), 146.8 (C-3,5), 139.9 (C-4), 122.2 (C-
1), 110.6 (C-2, 6), 61.9 (-OCH,), 15.2 (-
CH,) o Vh_b U 3% B4 5 SOk (3 3058 45, 2006)
RIE B A B B 9 e R E T
iz T .

EW 10 HEKAK, (+)HR-ESI-MS m/z;
355.10042 [ M + Na ]* (i & #2 %F 2 T & &
355.10050) , Hoxf Wi 1) 40 F X8 €, HyOyNa™ ' H
NMR (DMSO-d,, 500 MHz) 8 6.10 (2H, s, H-3,
5), 4.63 (1H, J=7.7 Hz, H-1"), 3.70 (6H, s,
~0CH,x2), 3.57 (1H, dd, J = 11.6, 1.8 Hz, H-
6'a), 3.41 (1H, dd, J = 11.6, 5.1 Hz, H-6'b),
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3.00-3.20 (4H, m, H-2' -5');*C NMR ( DMSO-
d,, 125 MHz) &: 150.4 (C-4), 130.1 (C-1),
148.2 (C-2, 6), 102.2 (C-1"), 96.0 (C-3, 5),
73.5 (C-2"), 76.7 (C-3"), 70.1 (C-4"), 77.0 (C-
5'), 61.0 (C-6'), 56.4 (-OCH,x2) . DL FJ§iE%L
P 5 S0k (FRA= 5, 2010) B 9 $iodE S A — 2L,
WAL 10 58 0 2, 6- HH A FEX 2K ) 4-0-8-
D -1k el ) 2 W Y

& 11 [JHEHKR, (+)HR-ESI-MS m/z:
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