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Abstract: Objective To investigate the chemical compounds from the twigs of Morus multicaulis. Methods The chemical
constituents were isolated by various chromatographic methods from 90% ethanol aqueous extract of M. multicaulis and the structures
were elucidated by a combined analysis of physicochemical properties, as well as spectroscopic methods including UV, IR, MS ECD
and NMR. Results Six flavonoids were isolated and the structures were identified as moritwigsone A (1), carpachromene (2),
isobavachalcone (3), isoliquiritigenin (4), apigenin (5), and quercitrin (6). The absolute configuration of compound 1 was determined
by electronic circular dichroism (ECD) calculation. Conclusion Compound 1 is a new compound, named moritwigsone A, and
compounds 2—4 are isolated from this plant for the first time.
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Morus multicaulis Perr. FIE:, FEA (20130725) 1%
TR T ERR AL A S G R IRE 2 RR
2 RERESE

TR IS FAL 8.5 kg ¥t F 90% LBEK A
IR FEEL 3 VK, BHIR 3 h, B IR S 408 Kk 46 ,
RREIRE ) 550 g 328 /K 8UG » R UCH A i B
BERR 2.6 1E T REAEEL . BEER £ W6 5 A 200 s T 4
RIREBY 60 g, SRERAE AN, —FH k- iz
(100 : 0—0 : 100D BEFEBEML, BEM L )= Ak
WEIH, /52 11 ADERS (Fr. A~KD.

Fr. D ZRERAE (B = S H - HEE (95 15—
80 : 20) BAFEVEMLAS ] 7 AMA 7 (Fr. D1~7). Fr. D3
£ Sephadex LH-20 FE 1, =& HH-FHEE (10 D
LRV, SRS 2 (7.3 mg). Fr. DS 4 ODS
FEil, WEE-/K (1:9—~1:1) BRREEBEM, ML
Sephadex LH-20 #: 3, FHEE-/K (10 1) Pelif5 ]
&% 1 (5.8 mg) 13 (6.7mg). Fr. G 4 ODS #+
g, HEEK (1:9—1: 1) BREEWEmL, 25N
55 (Fr. G1~5), Fr. G3 F & & Gk, -
K (60 1 40) SFREGENL, AFUREN 5 mL/min, 15
Ftk &4 4(8.7 mg) 1 5(6.3 mg).Fr. H 4 Sephadex
LH-20 FEEiE0 8, =& Hh-FEE (10 1) SRk
i, EHEEY6 (7.3 mg).

carpachromene ( 2 ) .
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a1 REALERHAR, S (20
SNRFEM; UV (FEE JGikrE 232, 299, 341 nm
WA B KRG IR (KBr) 1 BRSPS i &
FFEFE (3133 em D B (1655 cm™) FI5&EIH
SERIFTBE (1606, 1 560, 1 509, 1 474 cm ');
HR-ESI-MS i B /R A WHE D T 5 T I8N miz
419.150 3 [M—H]" GiHHAH CosHpO6, 419.150 0D,
AT %A T 308 CosHpuOg, LA L5 B3R
AMEEW 1 NEEEAEY .

& 1 1 "TH-NMR i (600 MHz, DMSO-dj)
HERH 2 AMMBRENRER FES [on 13.37
(1H, s) A1 10.39 (1H, s)]; | AR ABX & R4
FIRFIER 7155 [on 6.64 (1H, dd, J = 10.1, 0.8 Hz),
6.57 (1H, d, J= 0.8 Hz), 5.73 (1H, d, J=10.1 Hz2)]; 1
HRIRS AL BAR FES [0n 7.94 2H, d, J = 8.8
Hz), 6.93 (2H, d, J=8.8 H2)]; 3 NHE A 155 [dy
1.41 (3H, s), 1.07 (3H, s), 1.08 (3H, s)]. & &Y 1
f) BC-NMR i (150 MHz, DMSO-d;) 1 DEPT 135
WA R AR 25 MRS S, AFE 1| MRERE S
(6c 181.9)\ 5 MEMHIFF EIRKIE T (dc 163.9, 161.3,
159.0, 156.4, 155.4), 1 MEHEKES (5c 43.5). 3
ANHIEBES (5 26.3,29.8,29.9). %4 'H-NMR.
BC-NMR. 'H-'H COSY. HSQC #1 HMBC {5 &,
XHGED 1 RE S ST T 2HE GR D.
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mimulone DP*AEALL, AVAEIH)E T 8B C 3R 11
Cov Csv Cy o CoitkbbfE5 R EZE, LG
SIS EY 1 1 Co-Cs Mo INRSESE R, T
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r, TSR H-3 MAVBAREER T (0n 6.83) 5 C-4
RIFRFEDR (Oc 181.9) I C-1"fL (O¢ 121.0) F5 &M AH
Ky BEIPUESE T _FIRLEH.

It4h, #£ HMBC b, w0 2] H-1"625 ¥
Oy 6.64) 5 C-7 (0c 159.0) MiZ%: H-2"H1JF T (ou
5.73) 5 C-5" (0c 43.5). C-3" (dc 80.1) #H3%; H-5"
REJFRTF (0n 2.39) 5 C-6" (0¢ 118.8)« C-3" (¢ 80.1)
I H-6"HLF T (0n 5.53) 5 C-7" (dc 143.5) #
X% H-7"RIRF (0n 5.62) 5 C-8" (0c 68.8) HHIE;
H-4" (6y 1.41) 5 C-3" (5c 80.1) #H3&; H-9" (oy
1.07) 110" (65 1.08) 5 C-7" (6c 159.0) AHI%, 45
4 'H-'H COSY & HH Wil 2] H-1"5 H-2"HIX(5 5,
B BEAZ A 2 N R R R A R BE BN . 4R
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£1 A% 148 "H- #1 BC-NMR #3#E (600/150 MHz, DMSO-d)
Table1 'H- and C-NMR spectral data of compound 1 (600/150 MHz, DMSO-d;)
30 dc n /304 dc Su

2 163.9 6 128.5 7.94 (d, J=8.8 Hz)

3 102.9 6.83 (s) 1" 115.2 6.64 (dd, /=10.1, 0.8 Hz)

4 181.9 2" 127.6 5.73 (d, J=10.1 Hz)

4a 104.5 3" 80.1

5 1554 4" 26.3 1.41 (s)

6 104.9 5" 43.5 2.39(d,J=7.2Hz)

7 159.0 6" 118.8 5.53 (m)

8 94.7 6.57 (d, J=0.8 Hz) 7" 143.5 5.62 (brd, J=15.5 Hz)

8a 156.4 8" 68.8

I 121.0 9" 29.9 1.07 (s)

2! 128.5 7.94 (d, J=8.8 Hz) 10" 29.8 1.08 (s)

3 116.0 6.93 (d, J=8.8 Hz) 5-OH 13.37 (s)

4 161.3 4'-OH 10.39 (s)

5' 116.0 6.93 (d, J=8.8 Hz) 8"-OH 4.43 (s)
------ TS
— —it5ER
—lHE

1 *®&4 1 8EE HMBC (H—C) HXES
Fig. 1 Key HMBC (H—C) correlations of compound 1
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15.5 Hz) R ATHMGIE A i et & 702 iR ReAiE
Wi (974 em D HiE ARG, (LA 1
1E CofrBA 1 AFrEf, Hordom 2t st
A i (ECD) 45 R 5115 ECD 45 3 Hoxf #E 47
SEo KA SYBYL-X 2.1.1 B0t Hoby R k4T 20 #r
FI I BT 09 SRR G YR ST T AL i
A ECD 5. i+ 5% B3LYP iZ 8K, 6-31+G (d) J&
THEH, W LOIRESAEA PCM (L) .
iz SpecDis 1.70.1 ZKHMHEMLEM 1 IR S 2
PR ECD B il 2 Fios, Caofir S ML
HRTHE ECD ¥l 5 suia g R i, W
Cyfihy S M2, 2k, W& 1 MEsbiheE R
(25)-5- ¥& 2 -2-[(QE)-4- F& FE -4- H AL K -2- 0 -1-
F-8-(4-F2 R FE)-2- W H 2 H,6 H-2K 5 [1,2-b:5,4-D']
TMEIE-6-, A R AZAL B AR S SCRRARE BT

250 300
Anm

2 A1 ITERN ECD ikE
Experimental and calculated ECD spectra of

350 400

Fig. 2
compound 1
WEY), AR A.

& 2. WEBRAK (FEL, ESI-MS m/z: 359
[M+Na]", '"H-NMR (400 MHz, DMSO-ds) &: 7.90
(2H, d, J = 8.7 Hz, H-2', 6'), 6.92 (2H, d, J = 8.7 Hz,
H-3', 5"), 6.80 (1H, s, H-3), 6.56 (1H, s, H-8), 6.55
(1H, d, J = 10.0 Hz, H-1"), 5.75 (1H, d, J = 10.0 Hz,
H-2"), 1.43 (6H, s, H-4", 5"); "C-NMR (100 MHz,
DMSO-ds) 0: 182.0 (C-3), 164.0 (C-7), 161.4 (C-5),
158.6 (C-2), 156.4 (C-4"), 155.5 (C-8a), 128.9 (C-2"),
128.5 (C-2', 6'), 121.0 (C-1"), 116.0 (C-3', 5), 114.6
(C-1"), 104.8 (C-6), 104.6 (C-4a), 102.9 (C-3), 95.0
(C-8), 77.9 (C-3"), 27.8 (C-4"), 27.8 (C-5"). LA L% #E
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5CHREAES L X, % 5E L& 2 O carpachromene.

&Y 3: HERAK (FEE, ESI-MS m/z: 325
[M+H]"; 'H-NMR (400 MHz, CD;OD) §: 7.84 (1H,
d, J = 8.9 Hz, H-6'), 7.79 (1H, d, J = 15.3 Hz, H-B),
7.62 (1H, d, J = 15.3 Hz, H-a), 7.61 (2H, d, J = 8.6
Hz, H-2, 6), 6.84 (2H, d, J = 8.6 Hz, H-3, 5), 6.43 (1H,
d, J=8.9 Hz, H-5'), 5.23 (1H, m, H-2"), 3.34 (2H, m,
H-17), 1.78 (3H, s, H-5"), 1.66 (3H, s, H-4");
C-NMR (100 MHz, CD;OD) 6: 193.2 (C = 0), 164.5
(C-4"), 163.2 (C-2"), 161.0 (C-4), 144.8 (C-P), 131.4
(C-3"), 1312 (C-2, 6), 130.0 (C-6), 127.4 (C-1),
123.1 (C-2"), 118.1 (C-0), 116.5 (C-3, C-5), 116.1
(C-3"), 114.1 (C-1'), 107.7 (C-5"), 25.4 (C-5"), 22.1
(C-17), 17.4 (C-4"). VA - 30d 5 S ki g i ot
text, %wtb & 3 Nihigles &

e 4: HER K (FEE, ESI-MS m/z: 257
[M+H]"; 'H-NMR (400 MHz, CD;OD) §: 7.94 (1H,
d, J = 9.0 Hz, H-6"), 7.76 (1H, d, J = 15.0 Hz, H-B),
7.59 (1H, d, J = 15.0 Hz, H-a), 7.58 (2H, d, J = 8.4
Hz, H-2, 6), 6.83 (2H, d, J = 8.4 Hz, H-3, 5), 6.38 (1H,
dd, J = 9.0, 2.4 Hz, H-5"), 6.26 (1H, d, J = 2.4 Hz,
H-3"); C-NMR (100 MHz, CD;OD) &: 193.5 (C =
0), 167.5 (C-4), 166.6 (C-2'), 161.6 (C-4), 145.6
(C-B), 133.4 (C-6'), 131.8 (C-2, 6), 127.9 (C-1), 118.4
(C-a), 116.9 (C-3, 5), 114.7 (C-1"), 109.2 (C-5'), 103.8
(C-3"o VL EHd 5 scmpai i i Bt Lokt %5 e fh
W4 NFHER.

B 5: BERIRGS 5 (FED, UV Ao (nm):
213, 269, 336; 'H-NMR (400 MHz, DMSO-d) 6:
13.00 (1H, s, OH), 7.92 (2H, d, J = 8.8 Hz, H-2', 6'),
6.92 (2H, d, J = 8.8 Hz, H-3', 5'), 6.78 (1H, s, H-3),
6.48 (1H, d, J= 2.0 Hz, H-6), 6.19 (1H, d, J= 2.0 Hz,
H-8); *C-NMR (100 MHz, DMSO-d;) 6: 181.7 (C-4),
164.1 (C-7), 163.7 (C-2), 161.4 (C-8a), 161.1 (C-4"),
157.2 (C-5), 128.4 (C-2', 6'), 121.1 (C-1"), 115.9 (C-3’,
5'), 103.6 (C-4a), 98.8 (C-6), 102.8 (C-3), 93.9 (C-8).
UL $dE 5 scmkicE M R e, St a Y 5

B 6: HHEBA CRED, UVAL (nm):
207, 256, 372; ESI-MS m/z: 301 [M—H]; 'H-NMR
(400 MHz, DMSO-dq) d: 12.48 (1H, s, 5-OH), 9.30~

9.20 (2H, brs, 3, 3'-OH), 7.68 (1H, d, J = 2.0 Hz,
H-2'), 7.55 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 6.88 (1H, d,
J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.19
(IH, d, J = 2.0 Hz, H-6); “C-NMR (100 MHz,
DMSO-dg) &: 175.8 (C-4), 163.8 (C-7), 160.6 (C-8a),
156.1 (C-5), 147.6 (C-4"), 146.7 (C-2), 145.0 (C-3"),
135.6 (C-3), 121.9 (C-1), 119.9 (C-6"), 115.5 (C-5"),
115.0 (C-2'), 102.9 (C-4a), 98.1 (C-6), 93.3 (C-8). LA
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