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Constituents of Cudrania tricuspidata in Korea
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Abstract— Four flavonoids have been isolated from the leaves and stems of Cudrania tricuspidata

Bureau (Moraceae) in Korea.

They were kaempferol and kaempferol 7-O-B-D-glucopyranoside from the leaves, and kaempfe-
ride 7-O-B-D-glucopyranoside and naringenin 7-O-B-D-glucopyranoside from the stem respectively.
The structures were established by spectroscopic and chemical methods.

Keywords [1.Cudrania tricuspidata, Moraceae, kaempferol, kaempferol 7-O-B-D-glucopyranoside,
kaempferide 7-O-B-D-glucopyranoside, naringenin 7-O-8-D-glucopyranoside,
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o] A& AL AF-2E A A ZL- iso-
prenylated xanthone #}%-E-4] cudraxanthone A, B,
C, D, H I J 2 K® 223 isoprenylated flavone
3}3HE-2]l cudraflavone A, B*® cycloartocarpesin,
populnin, quercimetrin'’ %5-o] ¥&{ 30w, R
< ‘B-sitosterol glucoside, arthocarpesin, norarthoca-
rpetin, 5-O-methyl genistein S-o] 2|5 o}xch?
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Al2f Y 7]7]—Agel] A48 column chromatog-
raphy$- silica gel kiesel gel 60 (70~230 mesh,
Merck Art. 7734), kiesel gel 60 (Merck Art. 7729)
o]9ict. Thin Layer Chromatography-% precoated
platest kiesel gel 60 Fuy (Merck Art. 5735) %
cellulose plate (Merck Art. 5577)& AR&3}aic),
Sle 53 2 13 AldE ARk

471712 Gallen Kamp Melting Point Appara-
tus, Shimadzu IR-400 spectrophotometer, Bomen
MB-100 FT-IR spectrophotometer, Varian FT-80A
spectrometer, Brucker AM-200, -300 spectrometerZ-
o] 8-3}sic}.

F& ¥ 22| -7 92(900g) F EH(2kg)
< AA &%, B JAHAAE 0] 8319 methanolS
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7kele] 33 F&3 ¥
methanol®) ~E ¢ch
10% methanol$ 7}8}e] #etA|7] &, chloroform

& ZHgtatel A A A B}

<& 718} chloroform #8& Q1 22 t}A] ethyl
acetate® ZZ3}od ethyl acetate ¥-7-& A} ¢

22 A<4s}e] n-butanolE & 3le] n-butanol #3
< 9gjr}. o]F ethyl acetate ¥
E3lsle] Bz g% o] E silica gel columnell 7}
stgdt) & o %8 CHCL-MeOH-7% HAc(5-1-1,
3}2), CHCl-MeOH-7% HAc(25-8-5, 3}%)9] &+}
2 $4%35le] 33E 1(15me) 2 2(220 mg) & 3
sl o, BRaHEl= CHCl,-MeOH(gradient) &
M Abesled 33HE 3(55mg) 2 4(60mg)E &=
+31A E-efatsdch(Scheme 1)

SEE 1

mp . 277~279C

FeCl; ¥ Mg-HCl uk§-: oFA

IR ecm™: 3360(br, OH), 1655(a, B-unsaturated
C=0), 1615, 1550, 1510(aromatic C=C)

UV | Table 1

'H-NMR : Table II

BIEE 2

mp : 244~246C

FeCl;, Mg-HC! 2 Molisch HF$ : kA4

IR cm™*: 3380(br, OH), 1640(qa, B-unsaturated
C=0), 1610, 1540, 1495(aromatic C=C), 1080{gly-
cosidic C—0)

UV : Table I

H-NMR : Table 1I

BC-NMR : Table III

3EE 3

mp © 297~299C

FeCl;, Mg-HCl 2 Molisch 8F%: ¥4

IR em™': 3340(br, OH), 1640(0, B-unsaturated
C=0), 1618, 1580, 1500(aromatic C=C), 1075(gly-
cosidic C—0)

UV : Table I

'H-NMR : Table 1I

BC-NMR : Table 111

3EsE 4

mp © 218~221T

FeCl;, Mg-HCl % Molisch u-% : 9kA

silica gel?}
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The leaves and stems of
Cudrania tricuspidata

ext. with MeOH filt.

I concentrated l

MeOH ext. ppt

10% MeOH
H,0-MeOH Marc
CHCl;
CHCl; fraction H0
l EtOAc
EtOAc fraction H,0
n-BuOH
Si0, ]
n-BuOH fraction H,O fraction

Compounds 1 and 2 (from the leaves)
Compounds 3 and 4 (from the stems)

Scheme 1—Extraction and isolation of compounds from Cudrania tricuspidata

Table I-UV spectral data for compounds 1,2,3, and 4 (Ay., nm)

solvent 1 2 ) 3 4
MeOH 266, 332, 370 260, 272(sh), 295(sh), 330(sh), 376 257, 274, 291, 329,372 228, 284, 330
+NaOMe 282, 323, 420 254, 274, 440 260, 278, 333, 412 248, 287, 372, 421
+AICh 270, 308, 350, 430 272, 300, 326, 352, 430 272, 300(sh), 360,428 226, 314, 362
+AICL+HCI 270, 310, 352, 429 270, 300, 324, 355, 430 270, 304(sh), 358,428 228, 310, 362
+NaOAc 274, 310, 380 255,372 257,274,292, 325,372 284,328
+NaOAc+ HsBO; 270, 298, 326, 372 260, 271, 298, 374 258, 275, 291, 328, 370 248, 285, 332
IR em™': 3330(br, OH), 1620(a, B-unsaturated 'H-NMR : Table II

C=0), 1580, 1520(aromatic C=C), 1100~ 1000(gl- BC-NMR : Table III

yeosidic C—0) 3HelE 2, 3 W 49 A TR
UV : Table I ' 33E 2(30mg), 3(20mg) ¥ 4(30mg)E Z7
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Table I1—'H-NMR spectral data for compounds 1, 2, 3
and 4 in DMSO-ds

1 2 3 4
ProfoR 000 MH2)(200 MHz)(300 MHz) (300 MHz)
H-6 618,d 641,d 643.d 613.d
@0 20 @0 ©2.0)
H-8 650,d 678,d 68L,d  616,d
Q0 @0 @0 ©.0)
H-2&6 806,d 807,d 813,d 733.d
©0) 88 .0 ®85)
H-3&5 695d 693,d 709,d 680,d
©0) 88 (9.0 85)
H-1" 506,d  507,d  496,d
70 (78) A
C;—0OH 1245,brs  125,s 1245s 1205 s
H-2 5.50, dd
(25&12.6)
H-3, 275, dd
(12.6&17.1)
H-3; 3.30, dd
(12.6&17.1)
—OCH; 3.85,s

Table IIT—"C-NMR Chemical shifts for compounds 2,
3 and 4 in DMSO-d,

Carbon  2(50.3MHz) 3(75.5MHz) 4(75.5 MHz)

C-2 147.6 147.6 786
3 136.1 136.5 42.1
4 176.1 176.3 197.2
5 160.4 160.5 162.9
6 98.8 98.9 96.5
7 162.7 162.9 165.3
8 94 95.6 954
9 155.8 155.9 162.7
10 104.7 104.7 103.2
1 121.6 123.2 128.6
2’ 129.6 129.6 1284
3 115.5 114.3 1152
4 159.4 160.8 157.8
5' 1155 114.3 115.2
6' 129.6 129.6 128.4
1” 99.9 100.1 99.6
2" 732 73.2 73.0
3 772 76.5 76.3.
4" 69.6 69.7 69.5
5" 76.5 77.2 77.1
6" 60.7 60.5 60.6

—OCH; 55.5
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10% H:SO.2 T84 #Flzste] 542k 71y,
hraistar J4gk & ethyl acetateo] o]3A)A
42 $A% FAFS- methanol® AAA sheic)

o] aglyconeE-& FE&FHe] oz (TLC, mmp ¥
MS)o| 9] kaempferol(mp.275~277C), kaempfe-
ride(mp.226~228C) %! naringenin(mp.254~256C)
27 77 Aok

A 3L BaCO:E 53 2171 F of7sje] TLC
(A7) &) : pyridine-ethyl acetate-HAc-H,0=36:
36:7:20% %9 & Ax} 2% D-glucoseS &
< Usdth

Yuyn ¥ o8

33HE 18 FeCl;, Mg-HCl 3ol A 2] ofAlnk-g-3
IR 23 2%} OH, a, B-unsaturated C=02] band”}
PG e 2 flavonol aglycone o2 FA = i}

UV = '"H-NMR spectrum¥3} 5239 A4
) Ze] 93 kaempferol® EAs}gict.

33HE 2 9 3& A vkg, UV % IR spectral
datag Z¥3te] B} flavonol glycoside & oA
sk

Z 338 2% UV spectrum 32 27} methanol
S-vfioll 4 band 12| 376 nm peak® C-3 93¢l free
hydroxyl”]7} #2512, NaOAc & o] 4]+ band 19
AR wsls Helx o2 C7 X Bl &
315t flavonol glycoside 4-& < 4 glch

'H-NMR spectrumoi| 4] §6.78, 6.419] peak+ A-
ring®] protone] H-8, H-6°14 A& meta coupling
sk glem, §8.07, 69344+ H-2', 6 ¥ H-3, 5’7}
ortho coupling3h™ vheldel =3k 5506004 159
aromaric protone] F&H o 24, o] 3}3EL kaem-
pferol glycosided-S o 4~ it}

e 29] A 7RpE SR dolR aglycone AE
E2] 3134 9 spectral data ¥4 22 kaempferol
Aol +sich

F REo JlpH Al TLC 25 D-glucosel-&
o 5= gl9l 21}, BC-NMR spectrumel] 4] § 99.9(C-17),
73.2(C-2"), 77.2(C-3"), 69.6(C-4"), 76.5(C-5") 2 60.7
(C-6") 2] peak¥#Z2 =2 D-glucopyranose?] #33]¥
¢} & dXsta Utk D-glucosed] ZAFekAL 'H-

NMR spectrumol| 4] anomeric proton®] coupling co-
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nstantx]7} 7.0 Hz24] B-configurations} ¢low,
A9 2+ UV spectrum &3 27} §4) BC-NMR
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Methoxy7]¢] 239X+ UV spectrumel) 4] 9] shift
reagente]] £J¥ W3} Z x|, methanol £v} band 12
370 nm, 22|32 methnol-&-vj ¢} AlCl;+HCl &) A7}
vl A band I 56 nm A3tA o]lFo =2 o 5 Qe
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