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Abstract The root barks of Morus alba L. were extracted with
80% aqueous MeOH, and the concentrated extract was partitioned
with EtOAc, n-BuOH, and H,O fractions. The repeated silica gel,
octadecyl silica gel, and Sephadex LH-20 column chromatographies
of the EtOAc and »#-BuOH fractions led to isolation of four
phenolic compounds. The chemical structures of the compounds
were determined as norartocarpanone (1), 2',4',7-trihydroxy-(2S)-
flavanone (2), methyl B-resorcylate (3), and (Z)-oxyresveratrol-4-
O-B-D-glucopyranoside (4). Compound 4 was isolated for the first
time from the root barks of M. alba L.
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5%, %3, 2 column chromatographyS RHE AAE
o] 5%¢] triterpenoid SHHES Ha] At Hagh vl 9o
HJung 5, 2014), o AFA= 4%52] phenolic 3FES
2] 57433

olxell Hi® upe} o] Auimlex] Lojzl EtOAc ¥
(122222 F ¥ SiO, column chromatography (c.c.) (12.5%
17 cm, n-hexane-EtOAc=4:1—->2:1—1:1—chloroform (CHCl;)-
MeOH=10:1, Z} 27 L)E A3t 41719 2= (MRE-1-MRE-
41)S <42t MRE-28 [2.2g, elution volume/total volume
(Ve/V1)=0.595-0.670]= ODS c.c. (¢ 7x4cm, MeOH-H,0=2:1—>
41-6:1, Zt 2L)2 Al 16719 £33 (MRE-28-1-MRE-28-
16)22 U3t MRE-28-2 (44mg, Ve/Vt=0.021-0.032)Z
Sephadex LH-20 c.c. (¢ 1x60cm, MeOH-H,0=4:1, 0.8 L)E
ANl g7fe] E3(MRE-28-2-1-MRE-28-2-8)2.2 WFA 3,
I % 39S 1 (MRE-28-2-7, 26 mg, Ve/Vt=0.478-0.578, TLC
(ODS F,sis) Ry 0.61, MeOH-H,0=3:1)& #2319 t}. MRE-30
(12g, Ve/Vt=0.672-0.683y% ODS cc. (¢ 2x10cm, MeOH-H,0
=3:253:15:1, ZF 1.2L)E AAsk] 247119] #E (MRE-30-1-
MRE-30-24)2.2 U913, 71 & 313E 2 (MRE-30-3, 8 mg,
Ve/Vt=0.012-0.022, TLC (ODS Fasss) Ry 0.69, MeOH-H,0=2:1)2
o5tk MRB (782)2 SiO, cc. (¢ 12x20cm, CHCL-
MeOH-H,0=9:3:1-65:35:106:4:1, 7} 1.5L)2 AAt 15
7}e] E-2E(MRB-1-MRB-15)2 9%it}. MRB-1 (790mg, Ve/Vit
=0.000-0.039y2 ODS cc. (¢ 3x7cm, MeOH-H,0=1:1, Z} 0.7L)
% AAEle] 4712] HE(MRB-1-1-MRB-1-4)0. 2 WFa, 1

% 3E 3 (MRB-1-2, 19mg, Ve/Vt=0.513-0.812, TLC (ODS
F254S) Ry 0.57, MeOH-H,0=3:2)2 |53 t}l. MRB-10 (23 g,
Ve/Vt=0.589-0.664)2 ODS cc. (¢ 4x8cm, MeOH-H,0=2:3,
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Fig. 1 Chemical structures of phenolic compounds (1-4) from the root barks of Morus alba L.

7} 1.0 LYE AAse] g9 H38(MRB-10-1-MRB-10-8)° & 1}
21T MRB-10-2 (186 mg, Ve/Vt=0.112-0.173)Z SiO, c.c.
(¢ 3x10 cm, CHCl-MeOH-H,0=7:3:1, Z} 0.75 )2 AA|5}o]
4711¢] E3(MRB-10-2-1-MRB-10-2-4)2. 2 +3lt}. MRB-10-
2-2 (120 mg, Ve/Vt=0.481-0.803)E Sephadex LH-20 c.c. (¢
2x60 cm, MeOH-H,0=4:1, Z} 0.1 L)2 A3t} 4719 #3)
(MRB-10-2-1-1-MRB-10-2-2-4)2.2 W3l 1 F 3j1E 4
(MRB-10-2-2-4, 5mg, Ve/Vt=0.720-1.000, TLC (ODS Fyss)
Ry 0.43, MeOH-H,0=1:1)2 ]3] t}.

3}3HE 1 (norartocarpanone): Yellow amorphous powder (in
MeOH); [o]5 +124° (¢ 0.12, MeOH); m.p. 248-253; E/MS
m/z 288 [M]; IR (CaF, plate, v) 3454, 1661, 1608, 1598
em™; 'TH-NMR (400 MHz, CD;OD, &) 7.22 (1H, d, J=88
Hz, H-6), 633 (IH, dd, /=88, 2.4 Hz, H-5"), 632 (IH, d,
J=24Hz, H-3), 588 (IH, d, J=2.4Hz, H-6), 585 (IH, d,
J=24Hz, H-8), 558 (IH, dd, J=132, 2.8Hz, H-2), 3.03
(1H, dd, J=17.2, 132 Hz, H-3a), 2.68 (1H, dd, J=17.2, 2.8
Hz, H-3b); *C-NMR (100 MHz, CD;OD, &) 198.22 (C-4),
169.18 (C-8a), 166.41 (C-7), 16547 (C-5), 159.69 (C-4'),
156.76 (C-2'), 128.83 (C-6), 117.93 (C-1', 107.76 (C-3'),
103.40 (C-3"), 103.08 (C-4a), 97.18 (C-6), 9641 (C-8),
75.89 (C-2), 43.09 (C-3).

SISHE 2 (2',4',7-trihydr0x;f—(2S)-ﬂavanone): Red amorphous
powder (in MeOH); [oc]2D -10.2° (¢ 039, MeOH); m.p.
140-145; EUMS m/z 272 [M]; IR (CaF, plate, v) 3460,
1668, 1602, 1591 cm™; 'H-NMR (400 MHz, CD;OD, &)
7.72 (1H, d, J=88Hz, H-5), 724 (IH, d, J=8.8 Hz, H-6'),
648 (1H, dd, J=88, 2.4Hz H-6), 635 (IH, d, J=2.4Hz,
H-8), 633 (IH, dd, J=88, 24Hz, H-5), 632 (IH, d,
J=2.8Hz, H-3), 562 (IH, dd, J=13.6, 2.8 Hz, H-2), 2.98
(1H, dd, J=17.2, 12.8 Hz, H-3a), 2.68 (1H, dd, J=172, 2.8
Hz, H-3b); *C-NMR (100 MHz, CD;OD, &) 194.32 (C-4),
166.44 (C-8a), 166.09 (C-7), 159.69 (C-2), 157.09 (C-4'),

118.17 (C-1"),
103.81 (C-8),

114.94 (C-4a),
10341 (C-3),

129.89 (C-5), 128.81 (C-6"),
111.65 (C-6'), 107.76 (C-5"),
76.49 (C-2), 44.08 (C-3).
3}3HE 3 (methyl PB-resorcylate): Brown oil (in CHCly); EI/
MS m/z 168 [M]"; IR (KBr, 1) 3380, 1666, 1621 cm™'; 'H-
NMR (400 MHz, CDCl;, &y) 7.67 (IH, d, J=8.8 Hz, H-6),
6.37 (1H, brs, H-3), 635 (1H, brd, J=8.8Hz, H-5), 3.87
(3H, s, H-OCH;); C-NMR (100 MHz, CDCl;, &:) 170.39
(C-7), 163.55 (C-4), 162.67 (C-2), 131.76 (C-6), 108.02 (C-
5), 105.42 (C-1), 103.05 (C-3), 51.94 (C-OCHj;).

313+ E 4 ((2)-oxyresveratrol-4-O-B-D-glucopyranoside): Brown
amorphous powder (in MeOH); [oc]zD5 —20.2° (¢ 0.39, MeOH);
m.p. 200-205; E/MS m/z 406 [M]"; IR (KBr, v) 3391, 1608,
1594 cm™; 'H-NMR (400 MHz, CD;OD, &) 7.02 (IH, d,
J=8.8Hz, H-6), 6.55 (IH, d, J=2.4Hz, H-3), 6.52 (IH, d,
J=12.0Hz, H-o), 640 (1H, dd, J=8.8, 2.4Hz, H-5), 6.34
(IH, d, J=12.0Hz, H-), 621 (2H, d, J=2.4Hz, H-2, 6,
6.07 (1H, t, J=2.4Hz, H-4"), 4.80 (1H, d, J=7.6 Hz, H-1"),
3.88 (IH, dd, J=124, 24Hz, H-6"a), 3.69 (1H, dd, J=
12.4, 52 Hz, H-6"b), 3.38 (IH, m, H-3"), 3.36 (IH, m, H-
5", 336 (1H, m, H-2"), 334 (IH, m, H-4"); “C-NMR
(100 MHz, CD;OD, &¢) 159.47 (C-4), 159.23 (C-3"), 159.23
(C-5, 157.16 (C-2), 140.67 (C-1'), 131.81 (C-6), 129.95 (C-
B), 12625 (C-o), 119.96 (C-1), 110.01 (C-5), 108.52 (C-2'),
108.52 (C-6", 104.70 (C-3), 10232 (C-4"), 102.15 (C-1"),
78.11 (C-3"), 78.02 (C-5"), 74.85 (C-2"), 71.37 (C-4"), 62.55
(C-6").

5l3HE 4 (Brown amorphous powdery= EI/MSOIX m/z 406
M9 EAFol2 peak’} #Z5F|o] EAFE 40602 A48k
th R 2HEHORRE £27](3391 cm )9t ©]FA (1608,
1594 cm™)2] #4715 zZte Zlo® FlFArt. 'TH-NMR (400
MHz, CD;OD) spectrumol|Xi= AAPFE A olefin methine
proton signal (8 6.40, 1H, dd, J=8.8, 2.4Hz, H-5)°] &y
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7.02 (1H, d, J=8.8 Hz, H-6) signal¥} vicinal coupling (J;)
Sto] BIEAT, & 6.55 (1H, d, J=2.4 Hz, H-3)z+= long
range (J;) couplingS ER1&IAT}. o|Z w|Fo] 124423
benzene ring 1715 o|&3SI3th. K3, olefin methine proton
signal (dy 6.21, 2H, d, J=24Hz, H-2', 6 6.07, 1H, t,
J=24Hz, H-4") 37W7F #Z=o] 1,3,54FX13 benzene ring 1
MNE d&sIATt. B3, olefin methine proton signal (Sy 6.52,
1H, d, J=12.0Hz, H-a; 6.34, 1H, d, J=12.0Hz, H-b) 27}
& I=3I6er, o] F signal®] coupling constant (J) kOl
120 Hz &1 21027 cis Mi&e] o]e4ge 2T + 33
o} AFAa7E XEE FHolA = ¢ /2] hemiacetal proton
signal (8;; 4.80, 1H, d, J=7.6 Hz, H-1"°] #=HAom it
o] 7.6 Hz=5E B-A%stL U< FRIski, Bolx Fefst
= #19] oxygenated methine ¥ 17]2] oxygenated methylene
signalo] &y 3.34-3.38014 #=E Atk Wk, proton HOJEE
Tatd, cis W] stilbene FA0l 4709 7], g sHe] T
o] Agd 3HEZ 9=t PC-NMR (100 MHz, CD;0D)
spectrumol|X] & Egst] F 20709 B signale] FEES
o, AAPFGGolA stilbene 2] oxygenated olefin quaternary
carbon signal (8¢ 159.47, C-4; 159.23, C-3'; 159.23, C-5%
157.16, C-2) 471¢}, olefin quaternary carbon signal (8¢ 140.67,
C-1 119.96, C-1) 27H, olefin methine carbon signal (8¢
131.81, C-6; 129.95, C-b; 126.25, C-a; 110.01, C-5; 108.52,
C-2'; 108.52, C-6"; 104.70, C-3; 102.32, C-4") &7} #=HA
o} A9 gelME D FEle] hemiacetal carbon signal (8¢
102.15, C-1"), 470¢] oxygenated methine carbon signal (5¢
78.11, C-3"; 78.02, C-3"; 74.85, C-2"; 71.37, C-4"), 171¢
oxygenated methylene carbon signal (5¢ 62.55, C-6")<]
chemical shift2 %€ 32| F%7} B-glucopyranosedS 2Hels}
St 3o AAAE &1 317] #1381 heteronuclear multiple
bond connectivity (HMBC)E Z439e™, 7 A3} anomer
proton signal (8y 4.80, H-1")°] oxygenated olefin quaternary
carbon signal (8¢ 159.47, C-4)3} cross peakE X glucose
7 4o Agslal deS & F ATk olE EdiE &i
(Hakim &, 2004)2} v]wsted, Sl3tE 45 (2)-oxyresveratrol-4-
O-B-D-glucopyranosideZ 7357 A ThHFig. 1).
Norartocarpanone (1), 2'4'7-trihydroxy-(2S)-flavanone (2) %

methyl B-resorcylate (3y> ©]xe] “Jai=]2Re Eg] Ryd u}
Ao}, (Z)-oxyresveratrol-4-O-B-D-glucopyranoside (4)=
o= o] AHFor F], 5783Fith. Norartocarpanone
(1=} 2'4',7-trihydroxy-(2S)-flavanone (2)= tyrosinase A4
(Kang 5, 2011; Zheng 5, 2009)°] EIFo] St}

2 =

U (Morus alba L) 2S04 80% MeOH &
dog FH3l o] FEES EtOAC, »n-BuOH, 223 H,0O
oz Uitk EtOAc ¥ #-BuOH #3o] tisle] silica
gel, ODS 2 Sephadex LH-20 column chromatographyS 5+
B AAeled 4%9] phenolic 3HHE-S 2], AAsI3ITE NMR,
IR, ¥ EI/MS 5% 343}, norartocarpanone (1), 2'4'7-
trihydroxy-(2S)-flavanone (2), methyl-B-resorcylate (3), ZLZ] 3L
(Z)-oxyresveratrol-4-O-B-D-glucopyranoside ()% 2}t +Z2574
StTh 3E  (Z)-oxyresveratrol-4-O-B-D-glucopyranoside (4)
= AR REE o A AHeoE B A

Keywords U5 - 2493 - nuclear magnetic resonance,
phenolic compound - (Z)-oxyresveratrol-4-O-f3-D-glucopyranoside

ALY 2 B ATE 3FAEAT9(20140398U0054101S00100)001 4 =]
L A7 53 HAS.
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