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(1. PEBHRE RRGWLEHFE, LH &% 210009;
2. PERLAFER FLFRA, LA 4T 212018;
3. BB RF PHRRRGEMALA, &R M 510632)

[(HZE] BE:RE R Morus multicaulis WAL A8 o 7738 : W F S g EE A Sephadex LH - 20
FEETEIEAT 7 B a4l AR R A PE BRI B B S e S At . R NE R e s 12 MEa Y, o
% E R -l M LB 2 (1) , fagomine (2) ,2-0-a-D-galactopyranosyl-1-deoxynojirimycin(3) , ¥ Jiz 2% -7-0-8-D- 7§ % b
H(4), INZ=m(5) MR (6) e 5(T) ,D-RINLEIR(8) , L-FliEIR(9) , D-a-NEIR (10) , ILEFE ¢ (11) , 5% b

H(12) . it VUL 12 Mea Py BRIz o Be .

(KRB ] &5l ZRIEEY6; B
[FES%ES] R284.1

LM HZPE Y B 3% Morus multicaulis Perr.
O IC Tty MR 5. = O o257 o = A
KM K, B A A REHEY) H 5 Morus
alba L. W AR B2 (K SR DF S b R B T £
FhZ RIS A B ERINH o
AR EHE TERPE I o MEEE RS S E HoAl
S b2 BT R v X R Al oy AT
TW5E. A, B R 12 MesY,
o4 S 1- A B LA R (1), fagomine (2) ,2-0-
a-D-galactopyranosyl-1-deoxynojirimycin (3 ) , #i} jz & -
7-0-B-D-H%HETT (4) , LA (5) Mt R (6) , K
w55 (7)), D-RITZAMR(8) , L-IHAMR(9) , D-a-N
RIR(10) LR ¢ (11) , 918 b (12) , P E Aoy
N ERMIZAE W o B 155
1 AU

X5 AU A s A (R IE) ;JASCO FT/IR
480 Plus Fourier Transform 21 #p G35 ( KBr JE F) 5
Jasco P 1020 %4> H 3 JG{Y ; Bruker AV 400 ¥4
HLYRAY ; Finnigan LCQ Advantage MAX Jfii i%{% . +
I TIRE I (F B AL L)) ; Sephadex LH - 20
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[ X#kFRIEAD] A [3CE42] 1001-5302 (2007 ) 08-0695-04

(Pharmacia A F)) ; 8 7 3C Ry 732 (H ™ L) B9
FACHR AR , HZ - 202 SR Es M2 1 2 e i, HD -2
S5 R FH S 5 S H R g (34 9 46 g B TR g e
R S A 7] ), Dowex 1 x 2 (OH™ 1Y) B 52 i
R RE (Pharmacia 23 7)) s fEE GF254 2 F il A (4
G AR DAL BEFE A ) 5 i R 34 S 2 A i

FEH) 2005 4 9 H % B VLIRETL AT R
B (45 050902 ) H rp FE AN B7 e Al W5
FIrils— SRAESE S E WE R M. muldticaulis B
2 RBUrE

TR R 3.3 kg, WK 10 L 50% £ [l i
PRI, PRI 3 W, PRIBUR G I k4 2 3 L, InASE &
T, B0 B L U0HE, i wGE st 732 (H™ #Y) &
TG, 5 5K K 0.5 mol « L™ Sk Pl
UKy W di T IRAHR T 35 ¢, IRB 4 HZ - 202
SERTRNE B TSI R AE 20 B, KV . A 20 mL Oy
— B4y, G0 W) R B = 5 o 4R B IR 4
3 s BEFR 3 43 00 1B ] HD-2 55 1R 14 BH 25 - 52 6 4
g ,Dowex1 x 2 (OH ™ %) 8 T 22 # # I5, Sephadex
LH -20 #3550 Bk 59 1 (500 mg) ,2 (120
mg),3 (200 mg),8 (10 mg),9 (15 mg),10 (8
mg) ,11 (20 mg) . K& L BEER W IE T B8
IR, BEIR SRR 4 TSR 98 o, Rl ik
JBEH Sephadex LH 20 #4385 73 55 2l AL 15 246 5 9
4 (6 mg),5 (10 mg),6 (4 mg),7 (9 mg),12 (8
mg) o
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3 ZENE

a1 Tt iR (B EE-K) | B = 5%
£, mp 196 ~198 °C ,ESI-MS m/z:162[ M —H] ~,186
[M+Na]*;'"H-NMR(D,0,400 MHz, ) $:2.35(1H,
dd,J =12.2,10.9 Hz,H-1a),2.44 (1H, ddd, J =
9.1,6.2,2.9 Hz,H-5),3.01 (1H,dd,J =12.2,5.1
Hz,H-le),3.12(1H,t,/ =9. 1 Hz,H4) ,3.20(1H,
t,J=9.1 Hz,H-3) ,3.38(1H,ddd,J=10.9,9.1,5. 1
Hz,H-2),3.52(1H,dd, J =11.7,6.2 Hz, H-6a),
3.72(1H,dd,J =11.7,2.9 Hz,H-6b) ., C-NMR (100
MHz,D,0)$:48.6 (C-1),60.4(C-5),61.3(C-6),
70.8(C-2),71.4(C4),78.3(C-3), I FH#E 5
BR02 J 4RI AH AT, % Ry -0 280 B 85 2R (1-de-
oxynojirimycin) .

k&2 ot smik (R EE-K) B = 5
{4, mp 185 ~ 188 °C ,ESI-MS m/z;170[ M + Na| ™,
148[M + H]*,' H-NMR (D, 0,400 MHz) §: 1.40
(1H,ddt,J =13.0,11.6,4.5 Hz,H2a),1.94(1H,
dddd,J =13.0,5.1,2.6,2.2 Hz,H2e),2.48 (1H,
ddd,J =9.5,6.6,3.0 Hz, H-5),2.55 (1H, dt, J =
13.0,2.6 Hz,H-1a),2.95(1H,ddd, J =13.0,4.5,
2.2 Hz,H-le) ,3.12(1H,dd,J =9.5,9.2 Hz,H4),
3.49(1H,ddd, J =11.6,9.2,5.1 Hz, H-3),3.58
(1H,dd,J =11.7,6.6 Hz,H-6a) ,3.80(1H,dd, ] =
11.7,3.0 Hz, H-6b) ., C-NMR (100 MHz, D,0) §:
32.6(C2),42.6(C-1),60.9(C-5),61.9(C-6),
73.2(C-3,4) . DL AR 530K HIBEART, B
€N fagomine,

EW3 Bk R E-K), B = %
4, ,ESI-MS m/z:348[ M + Na] " ,324[M -H] " ,'H-
NMR (D,0,400 MHz)$:2.44(1H,dd,J =12.5,10.6
Hz,H-1a),2.55(1H,ddd,J =9.5,6.2,2.9 Hz, H-
5),3.28(1H,t,/ =9.5 Hz,H4) ,3.30(1H,dd, ] =
12.5,4.8 Hz,H-1e) ,3.46(1H,t,J =9.5 Hz,H-3) ,
3.56 (1H, ddd, J =10.6,9.5,4.8 Hz, H-5),3.63
(1H,dd,J =11.7,6.2 Hz,H-6a),3.73(2H,d, J =
6.2 Hz,H,-6"),3.81 (1H,dd,J =10.2,3.7 Hz, H-
2'),3.82(1H,dd,J =11.7,2.9 Hz, H-6b), 3. 89
(1H,dd,J=10.2,3.3 Hz,H-3"),3.99(1H,br d, H-
4'y 4.17(1H,br t,H-5") ,5.07(1H,d,J =3.7 Hz,
H-1") ,”C-NMR (100 MHz,D,0)$:45.6(C-1) ,60.5
(C-5),61.0(C-6"),61.4(C-6), 68.1(C-2"),69.2

- 696 -

(C4"),69.3(C-3"),70.8(C-5"),71.5(C4),75.5
(C2),76.6(C-3),95.9(C-1"), LI %45 SCRik
(1 4RIBEAHAT , i % 58 o 2-0-a-D-galactopyranosyl-1-
deoxynojirimyein ,

a4 BEORR (B ,mp 221 ~224 C,
ESI-MS m/z:463[ M — H] ~ ,' H-NMR ( DMSO-d, , 400
MHz)&:5.06(1H,d,J=7.4 Hz,H-1") ,6.40(1H,d,
J=1.8 Hz,H-6),6.74(1H,d,J =1.8 Hz,H-8),
6.87(1H,d,J =8.4 Hz,H-5"),7.55(1H,dd, J =
8.4,2.0 Hz, H-6"),7.70 (1H, d, J = 2.0 Hz, H-
2"),” C-NMR (100 MHz, DMSO-d, ) 8:60.5 (C-6"),
69.5(C4"),73.0(C-2"),76.3(C-3"),77.0(C-5"),
94.1(C-8),98.6(C-6),99.8(C-1"),104.6(C-10),
115.2(C-5"),115.5(C-2"),119.9(C-6") ,121.6(C-
1'),134.8(C-3),145.0(C-3"),147.5(C-2),148.0
(C4"),155.6 (C9),160.3 (C-5),162.6 (C-7),
175.9(C4) o LA b %cds 5 3CHk (3 ] 4l i — 2, fe %
TE MM EZ 22-7-0-B-D-78 %4 M 4 ( quercetin-7-0-8-D-
glucoside) ,

EWSs REEK KR (HEE) , mp 266 ~ 269
°C ,ESI-MS m/z:285[M - H] ~ ' H-NMR ( DMSO-d, ,
400 MHz) §:6. 18 (1H,d,J =1.6 Hz,H-6),6.42
(1H,d,J=1.6 Hz,H-8),6.92(2H,d,J =8. 8 Hz,H-
3',5"),8.03(2H,d,J =8.8 Hz,H-2",6"),10.04 ~
9.86(2H,br s,3,4’-OH) ,12.42(1H,s,5-0H) ," C-
NMR (100 MHz, DMSO-d, ) $:93.4 (C-8),98.2 ( C-
6),102.9(C-10),115.4(C-3",5"),121.6 (C-1"),
129.4(C-2",6"),135.6 (C-3),146.7(C-2),156. 1
(C-5),159.1(C4"),160.6 (C9),163.9(C-7),
175.8(C4) o LA F%udls 5 3Cmk [ 3 ] il — 2, S
FERIIAS T

a6 IRE AR (HEE) , mp 312 ~ 314
°C ,ESI-MS m/z:301[M -H]~,325[M + Na] *,'H-
NMR (400 MHz, DMSO-d) §:6.19 (1H,d,J =1.7
Hz,H-6),6.42(1H,d,J=1.7 Hz,H-8),6. 83 (1H,
d,/=8.4 Hz,H-5"),7.54(1H,dd,J =8.4,2.0 Hz,
H-6"),7.67(1H,d,J =2.0 Hz,H-2"),9.30 ~9.20
(2H,br s,3,3’-OH) ,” C-NMR ( 100 MHz, DMSO-d, )
9:93.3(C-8) ,98.2(C-6),102.9(C-10),115.0(C-
2'),115.6 (C-5"), 119.9 (C-6"), 121.9 ( C-1"),
135.7(C-3),145.0(C-3"),146.7(C-2),147.7 (C-
4'),156.0(C-5),160.6(C9),164.0(C-7),175.8
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(C4) o VI B 5 S0mR 03 ] 4l — 3, B i

EW T Heas il (PEE) ,mp 203 ~205 C,
ESI-MS m/z:193[ M + H] * ' H-NMR ( CD, OD, 400
MHz) $:3.91(3 H,s,OCH,),6.20(1H,d,J =9.2
Hz,H-3),6.76 (1 H,s,H-8),7.10(1H,s, H5 ),
7.86(1 H,d,J=9.2 Hz,H4) ,” C-NMR (100 MHz,
CD,0D)$:56. 8(OCH,) ,104.0(C-8),109.9(C-5),
112.5(C-10),112.6(C-3),146.1(C4),147.1(C-
6),151.4(C-9),152.9(C-7),164.0(C-2) . Lk %k
P 5 3CHR[ 4 ] 8 — B, #C5E E h BE A 5 (scopole-
tin) .

G 8 ot ik (HEE-K) , B = i 5
4, mp 269 ~272 C,[al} = -3.3(¢0.2,H,0),
ESI-MS m/z: 156 [M + Na]* ' H-NMR ( D, O, 400
MHz)$:2.76(1H,dd,J =16.9,7.7 Hz,H-3a) ,2. 86
(1H,dd,J =16.9,4.2 Hz,H-3b) ,3.90(1H,dd,J =
7.7,4.2 Hz,H-2) ,”C-NMR (100 MHz,D,0)§:34.5
(C-3),51.3(C2),173.3(C-1),174.4(C4) ., Vi I
i 5 Cmk[3,5,6 ] HRIE 9 —3, e D-KRT]
eS8

EW Y BERAR (B EE-K) B = 0 5
8, mp 219 ~221 C,[a]? = =4.5(¢0.1,H,0),
ESI-MS m/z:116[ M +H]* ,114[M -H] ~,'H-NMR
(D,0,400 MHz) $:2.01 (2H, m,H,4),2.04(1H,
m,H-3b),2.32(1H, m,H-3a) ,3.31(1H, m,H-5b),
3.40(1H,m,H-5a) ,4.09 (1H,dd,J =8.6,6.5 Hz,
H-2) ,”C-NMR (100 MHz,D,0)§:23.8(C4),29. 1
(C-3),46.2(C-5),61.3(C2),174.9(C-1), L) I
a5 k(3,57 1B —30, s e o LI

AW 10 MR (B EE-K) |, B = B 5%
4, mp 296 ~298 C,[aly = —=11.1(c 0.1,H,0),
ESI-MS m/z:90[ M +H] * ,'H-NMR (D, 0,400 MHz)
5:1.41(3H,d,J =7.2 Hz,H,-3),3.71 (1H,q,J =
7.2 Hz,H-2) ,” C-NMR (100 MHz,D,0)8:16.2( C-
3),50.6(C-2),175.8(C-1), LA F& 5 3CHR 3,

5,8 [ —5, MU E N D-a-NRIR
Ew 11 Jo R (), mp 224 ~ 227

°C;IR(KBr)em ™' :3 389 ( OH) ; ESI-MS m/z:203[ M

+Nal*,179[M - H] " .'"H-NMR(D, 0,400 MHz)5:

3.16(1H,t,J=9.2 Hz),3.42(2H,dd, ] =2.8.,9.2

Hz) 3.51(2H,t,] =9.2 Hz),3.95(1H,t,J =2.8

Hz) . C-NMR (100 MHz,D,0)8:71.1,72.1,72.3,

74.3. VI EREE S SCER03,9 [ il — B o E

WL ¢ (myo-inositol )
a1z BEk AR CEO-HRE) , mp 303 ~

305 C. FrME-WemimR R 550, S M

PR3t TLC /9 RE(H—2C, IR 58280, HIR B

AT, U Eea W 12 W M
[Bis ] ARG b I 25 B2 o AU, B e DR B

LGP} G LA

[ &% 30HK]
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Chemical constituents from leaves of Morus multicaulis

HAN Wei-li', LIU Li*, ZHANG Xiao-qi’, YE Wen-cai'”, PAN Yi-le’, YAO Xin-sheng’
(1. Department of Phytochemistry, China Pharmaceutical University, Nanjing 210009, China;
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3. Institute of Traditional Chinese Medicine and Natural Products, Jinan University, Guangzhou 510632, China)

[ Abstract] Objective: To study the chemical constituents from the leaves of Morus multicaulis. Method; The compounds were
isolated by ion exchange resin, silica gel and Sephadex LH —20 column chromatographies. Their structures were elucidated on the ba-
sis of physico-chemical properties and spectral data. Result: Twelve compounds were isolated from the leaves of this plant. Their struc-
tures were identified as 1-deoxynojirimycin (1), fagomine (2), 2-0-a-D-galactopyranosyl-1-deoxynojirimycin (3), quercetin-7-0-8-
D-glucoside (4) , kaempferol (5), quercetin (6), scopoletin (7), D-aspartic acid (8), L-proline (9), D-a-alanine (10) , myo-in-
ositol (11) and dausterol (12). Conclusion: All compounds were isolated from this plant for the first time.

[ Key words| Morus multicaulis; chemical constituents; polyhydroxylated alkaloids; flavonoids

[RERE B 9]





