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Study on Chemical Constituents in Ethanol Extract from the Stem of Miao Medicine Rubus multibracteatus
DU Shijie, ZHOU Guoning, YANG Laidi, WANG Zhaoyan (College of Material and Chemical Engineering,
Tongren University, Guizhou Tongren 554300, China)

ABSTRACT OBJECTIVE: To study the chemical constituents in ethanol extract from the stem of Miao medicine Rubus
multibracteatus. METHODS: The ethanol extract from the stem of Miao medicine R. multibracteatus was isolated and purified by

silica gel column, preparative liquid chromatography and Sephadex LH-20 gel column, etc. The structure of compounds were analyzed

and identified according to physicochemical properties and spectrum data (MS, hydrogen spectrum and carbon spectrum).

Ten compounds were isolated from the ethanol extract of R. multibracteatus stem, i.e. 5, 4'-dihydroxy-8- (3, 3-di

2" -dimethylpyrano [5,6:6,7] isoflavone(1) , 3-hydroxy-1-(4"-hydroxy-3'-methoxyphenyl) propan-1-one(2) , 35-hydrox

(3), Lupeol (4) , Coniferaldehyde (5) , E-p-hydroxy-coumaric acid (6) , Genistein (7) , 1-O-p-coumdfo

and Kaempferol (10). CONCLUSIONS: Compound 1-9 are isolated from the plam%l_ te
ays the fa

irst tira’l(
extract; Chemical constituent; Structure identification

Compound 2, 5, 8 are isolated from the plants of Rubus L. for the

and utilization of R. multibracteatus.
KEYWORDS Miao medicine; Rubus multibracteatus
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Sephadex LH-20 %% (40~120 pm, 3¢ E Amersham
Biosciences /A ) 5 Cis SO (B35 A 0B (75~150 pm, 3£
[ Merck 23\ ) ; GF254 1 2 fifk Ji e S A €838 i ek
(100~200,200~300 H ) (F B TARA ) ; B
Fist | Z NG R il i LR R R LB R4y
B, K 7&K
1.3 At

RIGZY 2B T 2016 4 10 A R T St H
JUBRSE, B A2 Beb R 5 Ab 2 TRy e 6 B B P2 %
T RNEB T8 (Rubus L.) K% (Rubus multibracteatus
Levl. et Vant.) , #34% (45 : WLTRCW20161015) £ 47 F
B2 E B AR IR AR =
2 REBESEHE

BUK 536025 30 kg, ASRBAT I , By i iUkt A . B
AR 4.3 kg, 22 90% LB R4 2 I (BFK 10 L,
YR FRIHE] A 7 d) , 5% FH 90 % 2 BEhn A [al 37 45 B 24
h, PR VRO B, 75 2 AR B IR 8 623 g K IRE
FHZEIRK 1.5 LAyl i , WO TR A R R ATk . £ 1R
LR OE T EEREIUAS 3UK, A ARV S AE IO , 9 e ik
RSB AT A R 78.3 g LR LRI E 72.6
g JE TEERAIRE 90.4 g,

BUA B2 8 50 g, 4 hE e (100~200 H)H
LU k-2 R R (100:0,100: 1,50 1630

5121111215011//“ @15
2:(TLC) ¥51 J5 6 JF é\ I ~Fr6) XF Fr.3,
Fr.A4 JE1 1404 TRE VR VR , 235153
&¥2(25 mg) .

LR Z BEBALIR 70 g, 226k B (100~200 H )
e, DA TmEE-2. R 25 (100:0.100:1.,30:1.20:1.,10: 1,
7:1.5:1.3:1.2:1,1:1,1:3.1:5.0: 1, W/ BB
FELLZ TR W6 (20 1, V/V) Ve, Ve 55 2 L& 3%
Wi 1k, 24 TLC LS00 5 691 13 130 4 (Fr.7~
Fr.19). HH, Fr946E8 (200~300 FDAE, LIAlEE-2
Ma@ﬁ(ml 20:1.10:1.5:1.2: 1, /P BREEVERL, 15 11

W7 4 (FrOA~Fr9K) . FH A, Fr.9A  Fr.9C.Fr.9D,
Fr.9G \Fr.9] £ il 25 W A {633 . Sephadex LH-20 &E AL 4L
b, s EE A9 3(17 mg) ALE&4(12 mg) LAY
5(9mg) LA 6(26 mg) AL S 7T(18 mg) . Fr.ll4:
FEHZ (200~300 HOAE, LAA s - £ R £ 1R (50: 1,20 1,
10:1.5:1.2: 1, V/V)BRBEVENL , 45 73 43 (Fr.1 1A~
Fr.11G), H,Fr.11B Fr.11D Fr.11F 21452 @ |
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Fig1 Structure of compound 1-10

fE& W 1 G AR A, 28 7 2 CoHlOs, 85 £
(mp):209~211 °C. HLMEZ B3 (ESI-MS) :m/z 337[M+
H] . 'H-NMR (CDCl;, 400 MHz) ¢ : 12.89 (1H, brs,
5-OH),7.88(1H,s,H-2),7.36(2H,d, J=8.4 Hz, H-2',
H-6"),6.86(2H,d,J=8.4 Hz,H-3',H-5') ,6.69 (1H, d,
J=10.4 Hz,H-4"),6.30(1H,s,H-8),5.60(1H,d,J=10.4
Hz, H-3"), 1.48 (6H, s, 2"-CH,) . "C-NMR (CDCls, 100
MHz)4:181.21(C-4),159.77(C-7),157.51(C-5) , 156.98
(C-9),156.20(C-4"), 152.84(C-2),130.47(C-2',C-6"),
128.38(C-3"),123.79(C-3),122.97(C-1"),115.86(C-3’,
C-5'),115.60(C-4"),106.26(C-10),105.78(C-6) , 95.07
(C-8),78.26(C-2"),27.64(C-5",C-6"), 5 CHR[9]%] A,
FEPEPE RO AR — 2, o e i e BN 5, 4-
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F-8-(3, 3- " H LRGN L) -2, 27~ — H LN IE[5,6: 6, 7]
S #5 {5, 4-dihydroxy-8- (3, 3-dimethylally) -2", 2"-di-
methylpyrano[5,6:6, 7]isoflavone ) } .

fe&W 2. BEmAR, 5+ h CoH Oy, mp: 181~
182 °C ., ESI-MS:m/z 197[M+H]", 'H-NMR (CDCl;, 400
MHz)§:7.61(1H,d,J=2.0 Hz,H-2"),7.57(1H, dd,J=
2.0, 8.4 Hz, H-6") , 6.81 (1H, d, J=8.4 Hz, H-5') , 3.98
(2H,t,J=6.0 Hz,H-3),3.93(3H,s, 3'-OCH,) , 3.18(2H,
t, J=6.0 Hz, H-2) ., "C-NMR (CDCl;, 100 MHz) 6 :
199.70(C-1),153.60(C-3"),149.16(C-4"),130.53(C-1"),
124.78(C-6'),115.86(C-5'),111.89(C-2"),58.95(C-3),
56.39(3"-OCH,) ,41.66(C-2), 53CHk[10-11]%F I8, Hoik
T RS B — B, WO e A S Y R 3- 7R -1 (4%
FE-3- H A JEOR) -1- T4 [ [ 3-hydroxy-1- (4 -hydroxy-3'-me-
thoxyphenyl ) propan-1-one] »

&M 3: kB KK, o1 X Hh CxHiO,, mp:
202~204 °C ., ESI-MS:m/z 429[M+H]". 'H-NMR (CD-
Cly, 400 MHz) ¢ : 5.68 (1H, s, H-6) , 3.67 (1H, m, H-3) ,
1.19(3H,s,H-19),0.91 (3H, d, J=6.0 Hz, H-21) , 0.82
(3H,t,J=17.6 Hz,H-29),0.80(3H,d,J="7.6 Hz,H-27),
0.79 (3H, d, J=7.6 Hz, H-26) , 0.67 (3H, s, H-18) .
“C-NMR (CDCl;, 100 MHz) § : 202.45 (C-7) , 165.19
(C-5),126.29 (C-6) , 70.70 (C-3) , 54.87 (C-17) , 50.13
(C-14),50.10 (C-9) , 45.99 (C-24) , 45.58 (C-8) , 43.26
(C-13),41.96 (C-4) , 38.86 (C-10) , 38. 43(C-12) 36.50
(C-1),36.24(C-20) , 34.11(C-22) , 930
(C-16),28.71(C-25) ,26.48( 3) 23.21
(C-28),21.38(C- 95( ,19. 2o(c 27),19.08
11 o(c 18),12.13(C-29) . 53¢
IR, FLU I A s B A — 3, o e e Sk
3p-F AL 5§ -5-H5-7- ( 38-hydroxysitost-5-en-7-one ) .

1%%% 4: A, 43 FHH CoHsO, mp: 172~
174 °C, ESI-MS:m/z 427[M+H] ., 'H-NMR (CDCl;, 400
MHz) 6 : 4.69 (1H, s, H-29a) , 4.57 (1H, s, H-29b) , 3.20
(1H,dd,J=11.3,4.9 Hz, H-3), 1.66 (3H, s, H-30) , 1.03
(3H,s,H-26),0.97(3H,s,H-23),0.95(3H,s,H-27),0.83
(3H,s,H-25),0.79 (3H, s, H-28) , 0.76 (3H, s, H-24) .,
“C-NMR (CDCl;, 100 MHz) ¢ : 151.04 (C-20) , 109.35
(C-29) , 79.04 (C-3) , 55.30 (C-5) , 50.45 (C-9) , 48.31
(C-19),48.01(C-18),43.03(C-17),42.85(C-14) , 40.84
(C-8) , 40.03 (C-22) , 38.89 (C-4) , 38.72 (C-1) , 38.06
(C-13),37.19(C-10) , 35.60 (C-16) , 34.29 (C-7) , 29.86
(C-21),28.01(C-23),27.46(C-2),27.43(C-15) , 25.14
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(C-12),20.94(C-11),19.33(C-30) , 18.34(C-6) , 18.03
(C-28),16.15(C-25),15.99(C-24) , 15.96 (C-26) , 14.57
(C-27), 5 3CHR[13]X B, HAp B s A — 2, e o
AL R 3P b ELEE (Lupeol ) o
EWS5: kR, 41 h CoHiwOs, mp: 81~
83 °C. ESI-MS:m/z 179[M+H]". 'H-NMR (CDCl, 400
MHz)§:9.65(1H, d, J=8.0 Hz, H-9) , 7.42(1H, d, J=
16.0 Hz, H-7) ,7.14(1H, d, J=2.0 Hz,H-2) , 7.09 (1H,
dd,J=2.0,8.0 Hz,H-6),6.96 (1H, d, J=8.0 Hz, H-5) ,
6.60(1H,dd,J=8.0,16.0 Hz,H-8),6.00(1H,s, 4-OH) ,
3.95(3H, s, 3-OCH;) . "“C-NMR (CDCl;, 100 MHz) ¢ :
193.67(C-9),153.12(C-7),148.95(C-4) , 146.96 (C-3) ,
126.70(C-1),126.47(C-8),124.10(C-6) , 114.95(C-5) ,
109.47(C-2),56.03(3-OCH,) . 5 SCHR[14]%] B], L) 3
BPa T A — B, B0 2 %6 A W N FAFAEE (Coniferalde-
hyde) .
G 6: B AR, 43+ CH:Os, mp: 180~
182 °C., ESI-MS:m/z 165[M+H]". 'H-NMR (Acetone-d;,
400 MHz)¢:7.61(1H,d,J=16.0 Hz,H-7),7.55(2
J=8.0 Hz,H-2,H-6),6.90(2H,d,J=8.0
6.33 (1H, d, J=16.0 Hz, H8)
100 MHz) § : 168. 12( <e 4),145.54(C-7),
130.90 (G; ), 116.69 (C-3, C-5) ,
'ﬁjcr‘ik 15] TH*’%,E&%;ME%ZIS £
ﬁﬂSA Wk 62 3 R RE R ( E-p-hydroxy-cou-
maric acid) o
G 7% Ak R, 1 X8 CsHwOs, mp:
293~295 C ., ESI-MS:m/z 271[M+H]", 'H-NMR (Ace-
tone-ds, 400 MHz)§: 13.03(1H, brs, 5-OH) ,8.15(1H, s,
H-2),7.44(2H,d,J=8.5 Hz,H-2',H-6") ,6.91(2H,d,J=
8.5 Hz,H-3',H-5"),6.40 (1H, d,J=2.1 Hz, H-6) , 6.29
(1H, d, J=2.1 Hz, H-8) . "“C-NMR (Acetone-ds, 100
MHz)6:181.62(C-4),165.04(C-7),163.94(C-5),159.03
(C-9),158.40(C-4"),154.27(C-2),131.16(C-2",C-6") ,
124.01(C-3),123.04(C-1"), 115.95(C-3",C-5") , 106.12
(C-10),99.84(C-6),94.47(C-8), 5 3Cilik[16]1%F I8, Hidk
TR A — 3, SO IZ A5 W R R R B ( Genis-
tein) o
A 8: Lk K, /33 H C.HuOs, mp: 109~
111 °C. ESI-MS:m/z 239[M+H] ., 'H-NMR(CDCl,, 400
MHz)6:7.57(1H,d,J=16.0 Hz,H-7") ,7.54(2H,d,J=
8.0 Hz,H-2',H-6"),6.79(2H,d,J=8.0 Hz,H-3',H-5') ,
6.38(1H,d,J=16.0 Hz,H-8'),4.15(1H,dd,J=6.4,11.2
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Hz,H-lo),4.02(1H, dd, J=6.4, 11.2 Hz, H-1p) , 3.71
(1H,m,H-2"),3.39(2H, m,H-3) . "C-NMR(CDCl,, 100
MHz) 6 : 166.64 (C-9") , 159.80 (C-4') , 144.65 (C-7") ,
130.26 (C-2',C-6"),125.10(C-1"), 115.77(C-3',C-5") ,
114.22(C-8"),69.42(C-2),65.61(C-1),62.69(C-3), 5
SCHR[L7IRF RR R 5 A — 3, o e iz Ak S o
1-O-XF ¥4 3 PR BEERE R H-IHITE ( 1-O-p-coumaroylglycerol ) o

EW9: A AR, 55Xk CoHiO., mp:
199~201 °C, ESI-MS:m/z 193[M+H]', 'H-NMR (Ace-
tone-d;, 400 MHz) 6 : 7.84 (1H, d, J=9.6 Hz, H-4) , 7.20
(1H,s,H-5),6.80(1H,s,H-8),6.19(1H,d, J=9.6 Hz,
H-3),3.91(3H,s,6-OCH;) , "“C-NMR (Acetone-ds, 100
MHz)6:161.34(C-2),151.81(C-9),151.14(C-7),145.96
(C-6),144.70(C-4),113.32(C-3),112.10(C-10), 109.95
(C-5),103.71(C-8),56.71(6-OCH,) . 5 3CHik[18—19]%}
BRI B A — B, MU R B N AR RS
fi (Scopoletin) .

b5 9 10: 38 Ak K, 4 F 208 CisHiOs, mp:
273~275 °C ., ESI-MS: m/z 287[M + H] * . 'H-NMR
(DMSO-d;, 400 MHz) 6 : 12.50 (1H, s, 5-OH) , 9.1~10.0
(3H, brs, 3-OH, 7-OH, 4-OH) , 8.06 (2H, d, J=8.6 Hz,
H-2',H-6'),6.94(2H,d,J=8.6 Hz,H-3',H-5") ,6.45(1H,
d, J=2.0 Hz, H-8) , 6.20 (1H, d, J=2.0 Hz, H-6) .
“C-NMR (DMSO-d;, 100 MHz) ¢ : 175.88 (C-4) , 163.97
(C-7),160.68(C-9),159.18(C-4"),156.15(C-5) , 146 76

(C-2),135.64(C-3),129.49(C-2",C-6 “ -1)
115.43 (C-3', C-5’),102.98( ), 93.47
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F-3- R - 1-PN i (2) (3p-F2JE 5 {81 -5-M-7-1 (3)
P EEE(4) FAARE(5) U FE L A HERR (6) LGkt
AREEHA(7) | 1-0-%F F2 3 P FEBE S H bR (8) AR R4 N
fis () AL ZE M (10) o Horh ABG Y 1~9 B EIRM K
By sreits 3 a2 .5 8 R IRNEH T8
T 43 AR 3 . ABIETE R i — 20 B W 25 K S i
Y PRIE PR AL T — 7 (B AR R , o A S TR AT
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