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# -7-0-B-D-%ij % ¥ # (calycosin-7-O-B-D-gluco-
side) FA—F,

e aaHmK, 5B THE, 'HNMR
(500 MHz, DMSO-d,) 48: 3.15 — 3. 70 (6H), 3. 79
(3H,s,0Me),5.05(1H,d,J=7 Hz,H-1"), 6. 96
(2H,brs,H-5',6'),7. 04(1H,s,H-2'),6. 46(1H,d,
J=2.5 Hz,H-6),6.70(1H,d,J=2.5 Hz,H-8),
8.42(1H,s,H-2),9.03(1H,s,C;-OH),12. 92(1H,
s,C;-OH), "C-NMREE R HABR K 1. LK
BARELEWIN 5,3 -8 E-4/-FEEFH
B-7-0-3D-HERTE WA ERERHEW-7-0-8
D-Ei B ¥ (pratensein-7-O-B-D-glucoside) ,

KEYK . AERK, HETFHE., "CNMRE
ERIARRE 1. 'H-NMRAC-NMREEH 5
AR IRED Y 5,4 - R ERRW-7-0-3-D-HE W
#, BB AT (genistin)—E .
AREENRERER AEY 1 ~VIEARRKET
XA FA KBRS BARAEENER .

HH A EZXFRAREDSHLEHHERE
EEBREFED. MILEH TR LERA B AL

B AFREFARARLEIRGA L P TARL
HERER,
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W E-BH TRBPE Morus nigra ZHL¥RA. HE  FIARERE ODS & & #4172 B4k B AR
K AYNEN., R HBEBEISMEEY. 45 % E N B XA (hydroxyresveratrol, 1) . “HRA K
(dihydromorin, I ), % & (morin, I ) sanggenol F(N ), sanggenol H(V ).2,4,2',4' - K-3-(3-F #-2-T 1
BE)-BER(2,4,2',4 -tetrahydroxy-3- (3-methyl-2-butenyl)-chalcone, V), & & B& (ursolic acid, VI) I -4 8§ B (8-
sitosterol, V1), &5t AW | ~VIHIE RN ZHEY P A EB2, FIFHHMQC M HMBC HERART LAY
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Chemical constituents of Morus nigra
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Abstract: Objective To investigate the chemical constituents in the stems of Morus nigra. Methods

The compounds were isolated by column chromatography over silica gel or ODS gel, and their structures
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were elucidated by spectroscopic methods. Results

Eight compounds were isolated and identified as hy-

droxyresveratrol (1), dihydromorin (I ), morin (I ), sanggenol F (), sanggenol H (V), 2, 4, 2',
4'-tetrahydroxy-3-(3-methyl-2-butenyl)-chalcone ( V), ursolic acid (VI), and B-sitosterol (Vll), respec-

tively. Conclusion Compounds I — VI are isolated from this plant for the first time. Some NMR data of

compound VI are assigned correctly by HMQC and HMBC experiments.

Key words: the stems of Morus nigra Linn. ; Moraceae; chemical constituents

RMHEYAAEENLFRLGANE. ZREE
AR MR BPERAMBRE - LEENR HES
RIBERROBELED . BIRET N5 S
ERMARA YDA ERBN R —E T,
W R ERRRALA Y R A S M R
R, WS ERARGEH ARG WEY, X #
FEB & Morus nigra Linn. ZH{LF M 08T T
. AHRENR, ZHYHRERBREF A EEE
B0 F0 Diels-Alder R HE/LA W™, (HK B3
AR HE A SR N Z 0 R R
FABEET 8 MLAY, A BEOEEE (hy-
droxyresveratrol, 1), Z 4 % # & (dihydromorin,
I)., & f &£ (morin, I ), sanggenol F (N ),
sanggenol H(V ).2,4,2,4'-J4 ¥ 2-3-(3-F B-2-
THE)-EHN (24,2, 4tetrahydroxy-3-(3-
methyl-2-butenyl )-chalcone, V). & & # (ursolic
acid, VI ) 1 B-7 & {% (B-sitosterol , VI) , XHELE Y
B E RN Y 48R 2. sh, A A 2D-NMR
EEWARTAAYVHBIBEHIRERS.

EY VI HEABTERB K, RIE EI-MS #
NMR 48 8 & H 4 F 5 HCooHaoOs o 5 XX A
B, Z B RMABEBERES 2,4,2', 4 te-
trahydroxy-3- (3-methyl-2-butenyl)-chalcone —,
{2 2L F'H-NMR f1°C-NMR {5 5 |5 /& % i#: OH-2'
(84 12. 25),C-a(dc 145. 3),C-B(8¢ 117. 6),C-2' (¢
162.7), C-4' (3¢ 164.5) F1 C-6'(dc 131. DO, 1
HMBC # 5 (B 1), TMEH U T ERMEXES:
OH-2' (84 14.15)5 C-1'(6c 114. 9) ,C-2' (8¢ 165. 5)
i C-3' (8c 116. 5)#3;H,-1"(0u 3. 37) 5 C-2',C-3'
1 C-4' (8¢ 162. 9) s H-6' (3u 7. 88) 5 C-2',C-4'
13k 2 (0 193.8) A 3% H-6 (8u 7.67) 5 C-B(dc
141.2),C-2(8c 160. 4) F C-4(8c 162. 7) % ; H-a
(B 7.79)5 C-1(8c 115. DX, REMAXESHE
- % HMQC ## 4 ¥ IiE T OH-2',C-a,C-,C-2',

CCARICE AR, FEML LAY BN 2.4,
A-NEEIGRE-THRE)-EHEH SHR

A 1.

1 #&&¥ Vg HMBC X
Fig. 1 Selected HMBC correlations of compound VI

1 (/EHH

W ¥ F Perkin — Elmer 341 % ¥ & i€ % i+
E s B R i A Bruker DRX—300,500 #l Varian
Mercury Plus 400 %4 5 3L 4R {0 & ; g% A
Agilent 5973N FI Finnigan MAT95 % & i {3 %€ .
BRMNABEEREFBEFARZIR Pk
ODS(40 pm, Varian Bondesil-Cj5,USA) , BRZEF
2003 4 4 ARTFTHBAEH, B B RFEMPLE
REXREHBELEENBRR M. nigra Linn. 2,154
BT E B REHFREZHME.
2 REMESE

BREMM 2 ke, BUZWEZRER I K. &
HEBBBREREZET . B8 DMREY (204 20
KR KRR AAMEE S0 ERZEMIET BX
B B A MBMERY 47 ORTREECENE, 2
PRGBS A hRE-PIEE(30: 1,202 1,10 1,9 ¢
1,6 1,4 DBERBEBHN 1~17. N4 5 6
TGS & BRI A Y (444 mg) . 45 15 BFE
BHAESE, -2 BG: DER, RE#®T
ODS H: &8, PRE-K(7: 3~9: DR BE
AN (201 mg)FIV (51 mg), #4517 REBH:
BRAE, B0 -RREQO: 1~10: DHRHE, #2
ODS H: a4 B, FRE-K (1 : DY, BRLEY
V(11 mg) . EHERE S (21 O FITHRE G
S, AR AEN-RHEB(T0: 1,30 1,24 ¢ 1,
12: 1,6 : DH®KR,BELAY 1 (806 mg) MV
(110 mg), KRR ZEEMET BEEREL 633
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e BATRE AL G 4 B, LA - (15 ¢ 1,9
1,6:1,4: 1,2 DYBRBEHSS 1~10, X445 3
HATREBAE G B, L -R B0 : DBRK,
BELAW T (90 mg). X445 4T ODS HE A%
A, UHE-KG: OB BIALEGY T 43
mg),
3 HHMERE

& 1. 8% A #F S B (hydroxy-
resveratrol) ,C, H,,0.» T4 5 (F BE) . EI-MS(70
eVIm/z (%) 244[M]* (100), 227 (20), 226 (32),
215(8),198(22),197 (16), 147 (13),110(17),
IH-NMR (300 MHz, acetone-d;) 8 8. 56, 8. 37 (%
1H,s,0H-2',4'),8.16(2H,s,OH-3,5),7. 41(1H,
d,J=8.5 Hz,H-6'),7.34(1H,d,J=16.5 Hz, H-
7),6.89(1H,d,J=16.5 Hz,H-8'),6.53(2H,d,
J=2.1Hz,H-2,6),6.44(1H,d,J=2. 4 Hz,H-3"),
6.39(1H,dd,J=2. 4,8.5 Hz,H-5'),6.24 (1H,t,
J=2.1Hz,H-4), *C-NMR (100 MHz,acetone-d,)
8:158.5(s,C-3,5),158. 1(s,C-4'),155. 9(s,C-2'),
140.8 (s, C-1),127.5(d, C-6'),125.5(d, C-8'),
123.6(d,C-7"),116.5(s,C-1'),107.8 (d, C-5),
104. 8(d,C-2,6),103. 0(d,C-3'),101. 7(d,C-4) . LA
FHEE S ORIRGE ™ B

a1, — 4 %@ K (dhydromorin),
C15H1207? REBLEERR. [off: +12.0°Cc
0. 60,Me,CO), EI-MS(70 eV)m/z(%):304[M]*
(32),286(13),275(38),257(9),229(5),194(6),
178(21),153(100),123(91), 'H-NMR (500 MHz,
acetone-dg)d:11. 73(1H,s,OH-5),9. 62, 8. 45,8. 37
(% 1H,s,0H-7,2',4),7.33(1H,d,J=8. 3 Hz,H-
6'), 6.48(1H,d,J=1.8 Hz,H-3'),6.44(1H,dd,
J=1.8,8.3 Hz,H-5'),5.99(1H,d,/=1.5 Hz,H-
8),5.94(1H,d,J=1.5 Hz,H-6),5.50(1H,d,J=
11.4 Hz,H-2),4.88(1H,dd,J=3.6,11.4 Hz,H-
3),4. 69(1H,br s,OH-3) ., "*C-NMR (100 MHz, ace-
tone-dg)8:198. 3(s,C-4),167.6(s,C-7),163.9(s,
C-5),163.5(s,C-8a),158.8(s,C-2'),158. 0(s,C-

“4'),130.9(d,C-6'),114.7(s,C-1"),107.2(d, C-

5'),103.0(d,C-3'),101. 0(s,C-4a),96. 3(d,C-6),
95.4(d,C-8),78.8(d,C-2),71.7(d,C-3), LA LXK
5B .

AP . R B XK (morin) ,C;sH, 00, KB EE
B#F. EI-MS,"'H-NMR¥#E 5 S #tis—2.

ﬂﬁ%% I\ ;sanggenol F’Cstst“ﬁéiﬁﬁz
¥k, [od¥:+165.6°(c 1. 03,Me,CO), EI-MS(70
eVIm/z(%) :438[M 11 (40),420(8),370(13),313
(9),221(64),217(5),188(1),165(100),162(26),
134(18),69(25),43(21),41(24). '"H-NMR (500
MHz,acetone-d¢)d:11. 91(1H,s,OH-5),9. 12(2H,
br s,OH-7,4'),7.35(1H,d,J=_8.2 Hz,H-6'),
7.03 (1H, br s,0H-3),6.52(1H,dd,J=1.6,8.2
Hz, H-5'), 6. 40 (1H, d, J= 1.6 Hz, H-3/), 5.92
(1H,s,H-8),5.25(1H, br t,J=17.0 Hz,H-2"),
5.19 (1H,br.t,J=7.0 Hz,H-10),3. 23(2H,br d,
J=17.0 Hz,H,-1"),3.12(1H, br dd,J=8.8,14. 7
Hz,H-9a), 2. 78 (1H,br dd,J=6.1,14.7 Hz,H-
9b),1.73,1.623 (% 3H, br s, H;-4",5",1.615,
1.52(% 3H,br s,H;-12,13), *C-NMR (100 MHz,
acetone-dg)0'; 188. 2(s,C-4),166.6(s,C-7),162.7
(s,C-5),161.6(s,C-8a),161. 3(s,C-2'),161. 2(s,
C-4'),136.5(s,C-11),131.4(s,C-3"),125.6(d,C-
6'),123.3(d,C-2",121.4(s,C-1'),118.7(d, C-
10),109. 7(d,C-5),109. 1(s,C-6),102. 6(s,C-3),
100. 2(s,C-4a),99.5(d,C-3'),95. 3(s,C-8),91.8
(s,C-2),31.9(,C-9),25.8(q,C-13,5"),21. 5(t,
C-1",18.1(g,C-12),17. 8(q,C-4") . A LEHEEX
mRiE -5

{49V :sanggenol H,CyH,O,, % &1 & ¥
#% . [aJ®:—171. 7°(c 0. 58,Me,CO), EI-MS(70
eVIm/z(%):507[M+HJ* (2),506[M]* (2),488
(1),437(1),370(1),355(2),353(2),315(2), 302
(9),285(9),273(13),153(11),149(27),134(5),
123(5),69(55),46(100) , '"H-NMR (300 MHz,ace-
tone-dg)8:11. 69(1H,s ,OH-5),9. 23(2H, br s,0H-
7,4'),7.41(1H,d,J=8. 2 Hz,H-6'),6. 55(1H,dd,
J=2.1,8.2 Hz,H-5'),6.42(1H,d,J=2.1 Hz,H-
3),5.95(1H,d,J=2. 0 Hz,H-6),5. 83(1H,d,J=
2.0 Hz,H-8),5.25(1H, br t,J=8.0 Hz,H-10),
5. 08 (1H,m,H-20),5.05(1H,m,H-15),3. 22(1H,
br dd,J=8.9,14.5 Hz,H-9a), 2. 80 (1H, br dd,
J=6.4,14.5 Hz,H-9b),2. 05(2H,m,H,-19),1. 95
(2H,m,H,-18),1.83(2H,m,H,-14),1. 81(2H,m,
H,-13),1.67(3H,br s,H;-12),1. 65,1. 58(% 3H,
br s,H,;-22,23),1.56(3H,br s,H;-17), *C-NMR
(100 MHz, acetone-d¢)d:187.8(s,C-4),168.9(s,
C-7),165.4(s,C-5),164.0(s,C-8a),161.2(s,C-
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2',4'),140. 9(s,C-11),135. 8(s,C-16),131. 8(s,C-
21),125.8(d,C-6'),125.4(d,C-15),125. 2(d,C-
20),121.7(s,C-1'),118. 4(d,C-10),110.1(d,C-
5'),102. 7(s,C-3),100. 1(s,C-4a),99.5(d,C-3"),
96. 8(d»C-6)+95. 6(s,C-8),92. 3(s,C-2),40.5(t,
C-13),40. 3(t,C-18),31. 9(t,C-9),27. 4(t,C-19),
27.0(t,C-14),25. 8(q,C-23),17. 8(q,C-22),16.7
(g,C-12),16.1(q,C-17). LA L4 5wk # "
.

EYV.2,4,2 ,4'- B E-3-G-FE-2-T /&
H)-BHE(2,4,2 ,4 -tetrahydroxy-3- (3-methyl-
2-butenyl )-chalcone ), C,,H,,Os, 15 41 &8 % € ¥ ¥
F. EI-MS(70 eV)m/2(%):340[M]* (18), 324
(100,322 (42), 307 (25), 305 (14), 279 (81), 267
(93),205[RDA of 340]* (18),176(19),161(39),
149(73),134(19),123(20), 'H-NMR (500 MHz,
acetone-d;) d: 14. 15 (1H, s, OH-2"), 8. 21 (1H, d,
J=15. 4 Hz,H-B),7. 88 (1H,d,J=8. 9 Hz,H-6),
7.79(1H,d,J=15. 4 Hz,H-a),7. 67(1H,d,J=8. 5
Hz,H-6),6.53(1H,d,J=2.0 Hz,H-3),6. 52(4H,
d,J=8.9 Hz,H-5"),6. 45(1H,dd ,J=2. 0,8. 5 Hz,
H-5),5. 28(1H, br t,J=7. 2 Hz,H-2"),3. 37 (2H,
br d,J=7.2 Hz, H,-1"), 1. 78 (3H, br s, H,-4"),
1. 64(3H,br s,H;-5) , ®*C-NMR (125 MHz,acetone-
ds)8:193. 8(s,C=0),165.5(s,C-2'),162. 9(s,C-
4'),162.7(s,C-4),160. 4(s,C-2),141. 2(d,C-B),
132.1(d,C-6),131.7 (s, C-3"), 130. 3 (d, C-6'),
123.8(d, C-2", 118.0 (d, C-a), 116.5 (s, C-3'),

115.7 (s, C-1), 114. 9 (s, C-1'), 109. 6 (d, C-5),.

108. 3(d,C-5'),104.1(d,C-3),26. 2(q,C-5"),22. 7
(t,C-1",18. 3(q,C-4", U EHIESCMBEH K
WABE -3, Mo CMBEHBIE.

Ab4 VI, 15 & B (ursolic acid),CsHOs H
EBEER A, EI-MS,'H-NMR, *C-NMR¥ # 5
SCHR 38 B & REOE I BUED - B

4k 4 Y VI, B2 # ¥ (B-sitosterol ) , C;H500, T
.41 £ (CHCL,) ., EI-MS ¥t #iEf TLCRI 5
Xt &R — B
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