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ABSTRACT: AIM To study the chemical constituents from the twigs of Morus alba .. METHODS The
60% ethanol extract from M. alba twigs was isolated and purified by ODS, sephadax LH-20 and semi-preparative
column, then the structures of obtained compounds were identified by physicochemical properties and spectral data.
RESULTS Ten compounds were isolated and identified as 4'-0-B-D-glucopyranosyl-2’-hydroxyresveratrol 3- (6-
0-B-D-glucopyanosyl-B-D-glucopyranoside) (1), 3-0-B-D-glucopyranosyl-2'-hydroxyresveratrol 4'- ( 6-0-B-D-
glucopyanosyl-B-D-glucopyranoside) (2), mulberroside A (3), mulberroside E (4) , mulberroside F (5) , trans-
oxyresveratrol-4'-0-B-D-glucopyranoside (6) , trans-oxyresveratrol 3-0-B-D-glucopyranoside (7) , cis-mulberroside
A (8), 3, 4-dimethoxyphenyl B-D-apiofuranosyl- (1—6) -B-D-glucopyranoside (9), kelampayoside A (10).
CONCLUSION Compounds 9 and 10 are isolated from genus Morus for the first time, compounds 1, 2, 4 —7 are
first isolated from this plant.
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RECERFIRBHY)Z Morus alba L. 115
MR, MRE . M. IR, ChEZ) gk
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B . FEREE 2 RER

FRT AL R L, FEA IR
RN Ay FERY M=, FeA
R BT % T W AL 25 R
i, I BRSSO AR SR AR, AT
BT HA 2 ) Ay AT T ST, Mo R4 E] 10
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1 X5

NMR i H] Bruker AV-500 #Z PRGN ; i
TR FHZHEAE 6530 Q-TOF i (i ; €600 rf
JEfl A3 (Hit Buchi 2AF]) 5 Agilent 1260 15
ROBAR S . SD-1 il £ WAH A (36 1 24
AT ; HBBHEERS Sephadex LH-20 (it Phar-
macia ANH] ) o FTHBGRI ol (g igfk
FRAARAF . REET S FAEAE TARA A
J7INAREAAR ) o SR H W VLR R DL 245 ey A
PR w4, 28 Wi VTR R DL 24 A A FRZA vl ] J5
M T RIS E N IE i, FRAGRAE T H s
2 5 RIRGI R B BR AR th 2=,

2 RIESE

FH 60% £ |l it 2 3 Uk, 4 RO Ik e
Bl 2, I BEREDT, o RE g, KK,
WA g, W4, AR A KRILR AR, H
25% CPEFRP VR, WURMRAIRIR T, WS B
T ODS R il &4k, HWEE-K (1:10~1:0)
BREEVENG, 3HC A ~F 6 M7, Hrp, B 45
—28 ODS | A RMERE RS . 1 i 25 WOAE 3% A 4y
Haifk, B GW 105 C A 2w BRI . Hl
RWAH OISR ik, a4 8; D H %4
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& 1. FaE A K, HR-ESI-MS m/z:
729.221 9 [M-H] ", 4> 7= C,H,0,. H-NMR
1862

(500 MHz, DMSO-d,) &: 6.62 (1H, s, H-2),
6.42 (1H, s, H4), 6.59 (1H, s, H-6), 6.96
(1H, d, J=16.5 Hz, H-a), 7.24 (1H, d, J=
16.5 Hz, H-B), 6.55 (1H, s, H-3"), 6.53 (1H,
d, J=7.5 Hz, H-5"), 7.49 (1H, d, J=7.5 Hg,
H-6'),9.45 (1H, s, -OH), 9.91 (1H, s, -OH);
Gle [-5: 4.80 (1H, d, J=7.5 Hz, H-1), 3.22
(1H, m, H-2), 3.28 (1H, m, H-3), 3.26 (1H,
m, H4), 3.28 (1H, m, H-5), 3.70 (1H, m, H-
6), 3.51 (1H, m, H6); Gle1-5: 4.80 (1H, d,
J=7.5Hz, H-1), 3.22 (1H, m, H2), 3.28
(1H, m, H-3), 3.20 (1H, m, H4), 3.24 (1H,
m, H-5), 4.01 (1H, d, J=10.5 Hz, H-6), 3.65
(1H, m, H-6); Glcll-8: 4.24 (1H, d, J=8.0
Hz, H-1), 3.02 (1H, m, H-2), 3.06 (1H, m, H-
3), 3.06 (1H, m, H4), 3.24 (1H, m, H-5),
3.66 (1H, m, H6), 3.44 (1H, m, H-6),"” C-
NMR (125 MHz, DMSO-d,) &: 140.2 (C-1), 106.2
(C-2), 158.9 (C-3), 103.0 (C4), 159.3 (C-5),
106.7 (C6), 126.3 (C-a), 123.8 (C-B), 118.3
(C-1"), 156.4 (C2"), 104.3 (C-3"), 158.4 (C-
4'),107.9 (C-5"), 127.6 (C-6"); GleI-5: 100.8
(C-1), 73.7 (C2), 77.5 (C3), 69.8 (C4),
77.1 (C-5), 61.0 (C-6); Glel[-8;: 101.0 (C-1),
73.6 (C2), 77.0 (C-3), 70.0 (C4), 76.1 (C-
5),68.6 (C6); Glcll-8: 103.8 (C-1), 74.1 (C-
2),77.3 (C3), 70.5 (C4), 76.9 (C-5), 61.4
(C-6), DI bE#dls 5 3cHk [10] —F, Hdsenh
4'-0-B-D- e A A 32" - 52 L KAEHE P ) 3- (6-
O-B-D -1 e 75 25 i J55 - B -D- ML AT A W5 ) o
a2 AR A, HR-ESI-MS m/z:
729.223 1 [M-H] ", 4»¥= C, H, 0,. H-NMR
(500 MHz, DMSO-d,) &: 6.64 (1H, s, H-2),
6.35 (1H, s, H4), 6.59 (1H, s, H6), 6.95
(1H, d, J=16.5 Hz, H-a), 7.24  (1H, d, J=
16.5 Hz, H-B), 6.61 (1H, s, H3"), 6.58 (1H,
m, H-5'), 7.47 (1H, d, J =8.5 Hz, H-6'); Glec
[-6:4.76 (1H, d, J=7.5 Hz, H-1), 3.22 (1H,
m, H-2), 3.28 (1H, m, H-3), 3.28 (1H, m, H-
4),3.54 (1H, m, H-5), 4.02 (1H, d, J=10.5
Hz, H6), 3.63 (1H, m, H6); Glc [[-5: 4.27
(1H, d, J=7.5 Hz, H-1), 3.02 (1H, m, H-2),
3.03 (1H, m, H3), 3.06 (1H, m, H4), 3.14
(1H, m, H5), 3.67 (1H, m, H6), 3.45 (1H,
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m, H6); Glcl-8: 4.80 (1H, d, J=7.5 Hz, H-
1), 3.22 (1H, m, H2), 3.28 (1H, m, H3),
3.20 (1H, m, H4), 3.28 (1H, m, H-5), 3.70
(1H, m, H-6), 3.51 (1H, m, H-6), 9.47 (2H,
s, -OH) ,"C-NMR (125 MHz, DMSO-d,) §: 140.2
(C-1), 105.8 (C2), 158.9 (C-3), 103.1 (C4),
159.4 (C-5), 107.0 (C-6), 126.4 (C-a), 124.0
(C-B), 118.3 (C-1"), 156.3 (C-2"), 104.3 (C-
3"), 158.4 (C4'), 108.2 (C-5"), 127.6 (C-6");
Gle [-5: 100.9 (C-1), 73.6 (C-2), 76.9 (C-3),
70.0 (C4), 76.5 (C-5), 68.5 (C-6); Gle I1-8:
103.6 (C-1), 74.1 (C2), 77.4 (C-3), 70.5 (C-
4),77.0 (C-5), 61.4 (C-6); Glcll-5: 101.3 (C-
1), 73.7 (C2), 77.3 (C3), 70.1 (C4), 76.9
(C-5),61.1(C6), UL FBHRSCHR [10] —3F,
TS RE N 3-0-B-D-NHk W ) 28 W 2 -F2 B K ABRE P
1y 4'- (6-0-B-D-Nit, i ] %5 W Fe-B-D-Iit il %5
WEH) o

k&5 3. A E KRR A, HR-ESI-MS m/z.
567.171 0 [M-H]~, 4+ ¥z C, H,, 0,,.' H-NMR
(500 MHz, DMSO-d,) &: 6.63 (1H, s, H2),
6.33 (1H, t, J=2.0 Hz, H4), 6.57 (1H, s, H-
6),6.93 (1H, d, J=16.5 Hz, H-a), 7.21 (1H,
d, J=16.5 Hz, H-B), 6.53 (1H, s, H-3"), 6.51
(1H, m, H-5"), 7.45 (1H, d, J=8.5 Hz, H6'),
9.40 (1H, s, -OH), 9.81 (1H, s, -OH); Glc [ or
-5:4.79 (2H, d, J=7.5 Hz, H-1 or 1'), 3.20
(4H, m, H2, 50r2’, 5'), 3.27 (4H, m, H-3,
4or3', 4'), 3.50 (2H, m, H-6, 6'), 3.71 (2H,
m, H6, 6'), 4.55 (2H, m, -OH), 4.97 (1H, d,
J=5.0 Hz, -OH), 4.99 (1H, d, J =5.5 Hz,
-OH), 5.04 (1H, d, J =5.0 Hz, -OH), 5.06
(1H, d, J=5.0 Hz, -OH), 5.25 (1H, d, J=5.0
Hz, -OH), 5.29 (1H, d, J=5.0 Hz, -OH) " C-
NMR (125 MHz, DMSO-d,) §: 140.2 (C-1), 105.9
(C-2), 159.4 (C-3),103.1 (C4), 158.8 (C-5),
107.0 (C-6), 126.5 (C-a), 127.7 (C-B), 118.4
(C-1"), 156.3 (C2"), 104.4 (C-3"), 158.4 (C-
4'),108.0 (C-5"), 124.0 (C-6"); Gle I -5: 100.9
(C-1), 77.5 (C2), 77.1 (C3), 73.7 (C4),
70.1 (C-5), 61.1 (C6); Glel-5;: 101.3 (C-1),
77.5 (C2), 77.1 (C-3), 73.8 (C4), 70.1 (C-
5),61.1 (C-6, Dh &5 Cmk [11-12] —3,
(D€ S SE A

G 4. RE A REARm A, HR-ESI-MS m/z:
551.219 2 [M-H] ", 4+¥= C, Hy, O,,,' H-NMR
(500 MHz, DMSO-d,) &: 6.60 (1H, s, H-2),
6.35 (1H, s, H4), 6.77 (1H, s, H6), 6.96
(1H, d, J=16.5 Hz, H-a), 7.08 (1H, d, J =
16.5 Hz, H-B), 7.53 (2H, d, J=8.5 Hz, H-2' or
6'),7.02 (2H, d, J=8.5 Hz, H-3" or 5'), 9.51
(1H, s, -OH); Gle T orII-6: 4.79 (1H, d, J=7.5
Hz, H-1), 4.87 (1H, d, J=7.5 Hz, H-1"), 3. 14
(4H, m, H2, 5or2', 5'), 3.25 (4H, m, H3,
4or3', 4'), 3.49 (2H, m, H6, 6'), 3.71 (2H,
m, H6, 6'), 459 (1H, m, -OH), 4.65 (1H,
m, -OH), 5.06 (2H, brs, -OH), 5.14 (2H, brs,
-OH), 5.29 (1H, brs, -OH), 5.34 (1H, brs, -
OH) ,”C-NMR (125 MHz, DMSO-d,) §: 139.5 (C-
1), 107.8 (C-2), 158.8 (C-3), 103.4 (C4),
159.3 (C-5), 105.7 (C-6), 130.2 (C-a), 131.2
(C-B), 128.5 (C-1"), 128.1 (C2" or 6'), 116.8
(C-3"or5'), 157.5 (C4"); Gle 1-5: 101.1 (C-
1),73.7 (C2),77.6 (C3), 70.2 (C4), 77.1
(C-5),61.1 (C6); Glcll-5: 100.7 (C-1"), 73.7
(C2"),77.5 (C3"), 70.2 (C4"), 77.1 (C5"),
61.1 (C6"), DL s STk [13] —F, #%E
ERNFRSEH E,

EY S RE AR A, HR-ESI-MS m/z:
565.154 0 [M-H] ~, 4+ ¥= C, H,, O, . H-NMR
(500 MHz, DMSO-d,) &: 7.01 (1H, t, J=1.5
Hz, H2), 6.93 (1H, t, J=1.5 Hz, H4), 7.32
(1H, t, J=1.5 Hz, H6), 7.27 (1H, s, H-B),
7.51 (1H, d, J=8.5 Hz, H-6"), 6.98 (2H, dd, J =
8.5,2.0 Hz, H-5'), 6.47 (1H, d, J =2.0 Hz, H-
3'), 9.78 (1H, s, -OH); Glc [ or[[-5: 4.86 (1H,
d, J=7.5Hz, H-1), 4.91 (1H, d, J=7.5 Hz, H-
1'), 3.17 (4H, m, H-2, 50r2’, 5'), 3.28 (4H,
m, H3, 4 or3', 4'), 3.49 (2H, m, H-6, 6'),
3.72 (2H, m, H6, 6'), 4.64 (2H, t, J=5.5
Hz, -OH), 5.06 (2H, brs, -OH), 5.13 (2H, brs,
-OH), 5.33 (2H, brs, -OH) ,”C-NMR (125 MHz,
DMSO-d,) §: 131.9 (C-1), 102.5 (C-2), 155.1
(C-3), 101.5 (C4), 159.2 (C-5), 104.0 (C-6),
155.2 (C-a), 121.5 (C-B), 114.1 (C-1"), 156.2
(C2"), 104.4 (C-3"), 159.5 (C4'), 105.4 (C-
5'), 123.5 (C6"); Gle 1-8: 99.5 (C-1), 77.5
(C-2), 77.0 (C3), 73.7 (C4), 70.3 (C5),
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61.3 (C6); Glell-5;: 101.3 (C-1), 77.6 (C-=2),
77.0 (C3), 73.7 (C4), 70.2 (C-5), 61.1 (C-
6). L EEURESICIR [14] —3, #EENRKL
HF,

L&Y 6. F1fE &K K, HR-ESI-MS m/z:
405.117 2 [M-H] ", %4 F= C, H,, 0,,'H-NMR
(500 MHz, DMSO- d,) §: 6.10 (1H, t, J =2.0
Hz, H2), 6.37 (1H, d, J=2.0 Hz, H4), 6.55
(1H, d, J=2.0 Hz, H-6), 6.86 (1H, d, J=16.5
Hz, H-a), 7.16 (1H, d, J=16.5 Hz, H-B), 6.37
(1H, d, J=2.0 Hz, H3"), 6.52 (1H, dd, J =
8.5,2.0 Hz, H5'), 7.46 (1H, d, J=8.5 Hz, H-
6'), 9.21 (2H, s, -OH), 9.86 (1H, s, -OH) ; Glc
[-6:4.78 (1H, d, J=7.5 Hz, H-1), 3.17 (2H,
m, H2, 5), 3.27 (2H, m, H-3, 4), 3.49 (1H,
m, H6), 3.68 (1H, m, H-6), 4.58 (1H, brs, -
OH), 5.05 (1H, brs, -OH), 5.12 (1H, brs, -
OH), 5.33 (1H, brs, -OH) .,” C-NMR (125 MHz,
DMSO-d,) &: 139.6 (C-1), 104.1 (C-2 or 6),
158.4 (C3 or5), 101.8 (C4), 126.3 (C-a),
122.7 (C-B), 117.9 (C-1"), 155.7 (C2"), 103.8
(C-3"), 157.8 (C4'), 107.5 (C-5"), 126.9 (C-
6'); Gle 1-5: 100.4 (C-1),73.2 (C2), 77.0 (C-
3),69.5 (C4),76.6 (C-5), 60.6 (C-6), I
B EcEk [12] —3%, e b AR
J T -4-0-B-D- N I A B 1 -

&Y 7. FAEAK K, HR-ESI-MS m/z:
405.143 5 [M-H] ", 4% ¥t Cy H,, 0,,'H-NMR
(500 MHz, DMSO-d,) &: 6.32 (1H, t, J =2.0
Hz, H2), 6.55 (1H, s, H4), 6.61 (1H, s, H-
6),6.82 (1H, d, J=16.5 Hz, H-a), 7.18 (1H,
d, J=16.5 Hz, H-B), 6.34 (1H, d, J=2.0 Hgz,
H-3'), 6.24 (1H, dd, J =8.5, 2.0 Hz, HS5'),
7.33 (1H, d, J=8.5 Hz, H-6'), 9.47 (2H, s, -
OH), 9.69 (1H, s, -OH); Gle [ -5: 4.78 (1H, d,
J=7.5Hz, H-1), 3.17 (2H, m, H2, 5), 3.27
(2H, m, H3, 4), 3.49 (1H, m, H-6), 3.68
(1H, m, H-6), 4.61 (1H, brs, -OH), 5.08 (1H,
brs, -OH), 5.13 (1H, brs, -OH), 5.31 (1H, brs,
-OH) ,”C-NMR (125 MHz, DMSO-d,) §: 140.0 (C-
1), 105.1 (C2), 158.8 (C3), 102.6 (C4),
158.3 (C-5), 106.3 (C-6), 124.3 (C-a), 123.9
(C-B), 115.1 (C-1"), 156.2 (C-2"), 102.3 (C-
37), 158.1 (C4'), 107.1 (C-5"), 127.3 (C-6");
1864

Gle I-8:100.7 (C-1), 73.2 (C2), 76.9 (C-3),
69.6 (C4),76.6 (C5), 60.6 (C-6), LI %4
53wk [15] —3, s R e s Ak 2 -
3-0-B-D-N M i ZHE 1 -

k&Y 8. M@ E KK A, HR-ESI-MS m/z.
567.225 5 [M-H]~, 4+¥= C, H,, 0,,.,' H-NMR
(500 MHz, DMSO-d,) &: 6.28 (1H, s, H-2),
6.27 (1H, t, J=2.0 Hz, H4), 6.38 (1H, s, H-
6), 6.32 (1H, s), 6.51 (1H, s), 6.33 (1H, s,
H-3'), 6.49 (1H, d, J =8.5 Hz, H-5'), 6.95
(1H, d, J =8.5 Hz, H-6'), 9.46 (2H, brs,
-OH); Gle T orlI-6;: 4.65 (1H, d, J=7.5 Hz, H-
1),4.74 (1H, d, J =7.5 Hz, H-1"), 3.17 (4H,
m, H2, 5or2', 5), 3.23 (4H, m, H-3, 4 or
3, 4'), 3.47 (2H, m, H6, 6'), 3.61 (2H, m,
H-6, 6'), 4.65 (2H, brs, -OH), 5.04 (2H, brs,
-OH), 5.08 (2H, brs, -OH), 5.28 (2H, brs,
-OH) . DA B¥dlE 530k [4] 3%, #se it
FHH AL

LG9 RE ALK A, HR-ESI-MS m/z:
447.149 0 [M-H] , 4= C,, Hy O,,,' H-NMR
(500 MHz, DMSO- dy) 8: 6.66 (1H, d, J=2.5
Hz, H-2), 6.84 (1H, d, J=9.0 Hz, H4), 6.56
(1H, dd, J=9.0, 2.5 Hz, H6), 3.69 (3H, s, H-
7),3.74 (3H, s, H-7), Gle 1 -8; 4.69 (1H, d,
J=7.5 Hz, H-1), 3.20 (1H, m, H-2), 3.24
(1H, m, H-3), 3.06 (1H, m, H4), 3.46 (1H,
m, H-5), 3.28 (2H, m, H-6); Glc [[-5;: 4.82
(1H, d, J=3.0 Hz, H-1"), 3.74 (1H, d, J =3.0
Hz, H2"), 3.58 (1H, d, J=9.5 Hz, H4'), 3. 86
(1H, d, J=9.5 Hz, H4'), 3.35 (2H, m, H-5),
4.41 (1H, brs, -OH), 4.53 (1H, brs, -OH),
4.80 (1H, brs, -OH), 5.10 (1H, brs, -OH),
5.17 (1H, brs, -OH), 5.30 (1H, brs, -OH) ., C-
NMR (125 MHz, DMSO-d,) §: 151.9 (C-1), 102.3
(C-2), 149.4 (C-3), 143.8 (C4), 112.7 (C5),
107.2 (C6), 55.4 (C-7), 56.0 (C-8); Glc I -5:
101.3 (C-1), 73.2 (C-2), 76.5 (C-3), 70.1 (C-
4),75.8 (C-5),63.0 (C-6); Glell-8;: 109.2 (C-
1), 75.5 (C2"), 78.7 (C-3"), 73.2 (C4'),
63.0 (C-5"), DL E#dl Sk [15] —3, ik
ER 3, AR EREL B-D-E I TR - (1—
6) -B-D-ML 2 .

&P 10 IR 3 A [ A B K, HR-ESI-MS
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Chemical constituents from Tinospora sinensis ( 1I )

SHI Sheng-hui'*,  QIAN Shuai',  WANG Shu', ZHANG Hai-xia', LU Yong-chang'*,  Ye Ju'

(1. Qinghai Provincial Key Laboratory of Plant Resources of Qinghai-Tibet Plateaw in Chemical Research; College of Pharmacy, Qinghai Nationalities
University, Xining 810007, China; 2. Department of Pharmacy, Qinghai Provincial People’ s Hospital, Xining 810007, China)

ABSTRACT: AIM
Merr.. METHODS The ethyl acetate fraction of ethanol extract from T. sinensis was isolated and purified by sil-

To study the chemical constituents from Tibetan medicine Tinospora sinensis ( Lour. )

ica, Sephadex LH-20, preparative HPLC column and recrystallization, then the structures of obtained compounds

were identified by physicochemical properties and spectral data. RESULTS Nine compounds were isolated and
luteolin (4),

(8),
CONCLUSION All the compounds are isolated from this plant for the first time.
KEY WORDS; Tinospora sinensis (Lour. ) Merr. ; chemical constituents; isolation and identification

myricetin (5), paeonol (6), N-cis-
(9).

identified as rutin (1), quercetin (2), kaempferol (3),

feruloyltyramine ( 7 ), myricetin-3-O-B-D-glucopyranoside quercetin-3-0-a-L-thamnoside
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