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E AMESte] EAsigem, ks BASHA] &gtk UV
spectrum2 Beckman UV/Vis spectrophotometer DU650(USA)
S AFgEEom, IR spectume Bruker IFS66 FTIR
spectrophotometer(Germany)S AM-31¢] KBr discHo& 73}
gt 'H-, ®C-NMR % 2D-NMR spectrum- Bruker AM
500 spectrophotometer(Germany)E AH§-5151.2™ Mass spectrum

£ JEOL JMS-700 spectrometer(Japan)E A-&-314T}.

Aea3E 9 AE, dg@gel AMKS 45 Gram FiH
Q1 Staphylococcus aureus ATCC 13301, Bacillus subtilis

ATCC 9372, Bacillus cereus ATCC 273483} Gram 273!
Escherichia coli ATCC 154892 3=u[AE WEAE (KCCM)
o5 EoF ol ARg-3lon, ASHIAZE nutrient broth®}
nutrient agar(Difcoys AHE-3FATH

FRAES 8. PR
AME & gz22xgoz 1Y &t 5% 5, s AWt
S8t FEEXE T2 AR6g)S silica gel(230~400
mesh, Metk)2 £3 A% column(7 X 60 cm)9l loading 3+
CHCL:CH,OH[30:1 (1000ml), 20:1 (1000m), 10:1
(1000 m), 5:1 (1000 mH)e] A7H&ujol &5 cAHH oz 82
AlA, 429 28 F CHCL:CH,OH=10:1 &8 553
t}. o) F=WE CHCL,:acetone FA0E F4E& JAF LR
#=9] column chromatographyE 24|38}, CHCL,: acetone =
10: 1904 compound 2(140mg)S DL, CHClL,: acetone =
8: 1914 compound 1(180 mg)& HcH.

332 1: pale yellow needle; mp 189°C; [0, —32.0 (c
1.0, CHCL); UV(CHClg) e (108 €) 289(4.47), 334(3.75)
nm; EVMS m/z (70 eV): 424 [M'], 406, 351, 220, 204,
165; IR(KBr) v, 3422, 2970, 2917, 1636, 1604, 1500 cml
'H NMR(CDCl,, 500 MHz) 81.73 (6H, s, H-4", 5"), 1.74
(GH, s, H4", 1793H, s, H-5"), 2.83(1H, dd, J=173, 30
Hz, H-3a), 3.15(1H, dd, J=17.3, 12.8 Hz, H-3b), 3.25(2H,
d, J=7.1, H-1"), 332(QH, d, /J=7.1 Hz, H-1"), 525CH, m,
H-2", 2™, 554(1H, dd, /=128, 3.0 Hz, H-2), 559(1H, s,
H-8), 641(1H, s, H-3), 6.96(1H, s, H-6); "C NMR data

7@ A3 kg)2 =3k
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(CDCL,, 125 MHz) 817.86(C-5"), 17.87(C-5"), 21.2(C-1"),
25.8(C-4"), 25.8(C4", 29.1(C-1"), 41.NAC-3), 76.9%(C-2),
95.7(C-8), 103.0(C4a), 104.5(C-3"), 107.7(C-6), 116.3(C-1),
119.4(C-5", 121.4(C-2"), 121.8(C-2"), 128.3(C-1"), 135.0(C-3"),
135.3(C-3"), 153.3(C-2"), 155.6(C-4"), 160.6(C-8a), 161.4(C-5),
163.8(C-7), 196.7(C-4).

313HE 2: pale yellow needle; mp 197°C; [0, —102.8 (c
1.0, CHCL); UV(CHCL) % (log £ 291(3.98), 338(3.24)
nm; EVMS m/z (70 eV): 422 [M'], 407, 389, 220, 202,
165; IR(KBr) v 3430, 2973, 2931, 1635, 1499, 1450 cm;
'H NMR(CDCl, 500 MHz) 8141(6H, s, H4", 3,
1.76(3H, s, H-4"), 1.81(3H, s, H-5"), 2.87(1H, dd, /=173,
3.0 Hz, H-3a), 3.13(1H, dd, /=173, 127 Hz, H-3b),
335(2H, d, J=7.1 Hz, H-1"), 525(1H, t, J=7.1 Hz, H-2",
549(1H, d, /=98 Hz, H-2"), 556(1H, dd, J=12.6, 29
Hz, H-2), 6.01(1H, s, H-8), 6.25(1H, d, J=9.8 Hz, H-1"),
6.33(1H, s, H-3), 6.88(1H, s, H-6"); “"C NMR data(CDCl,,
125 MHz) 0817.9(C-5"), 21.2(C-1"), 25.8(C-4"), 28.1(C-4"),
28.1(C-5"), 419(H-3), 76.7(C-2), 77.1(C-3™), 95.7(C-8), 103.0
(4a), 104.9(C-3), 107.5(C-6), 114.8(C-5"), 1164(C-1", 121.3
(C-2M, 121.5(C-1"), 124.7(C-6", 128.5(C-2™), 135.8(C-3"),
154.6(C-4", 154.6(C-2"), 160.5(C-8a), 161.4(C-5), 163,7(C-7),
196.4(C-4).

VAR, AR P e shduiA| b (disk-
agar plate diffusion method)S.2 S 3}SIch” ghnl <] &aby
2 AFELIE 10pg/disk FEZ 045um membrane filter
(Milipore, USA)E. AAT}3te] A3kl B filter paper disk
(Toyo, 8 mm, Japan)ll 20 mi¥S §-A17] &, SnlE 43
AR F A1 FagA] flol) ot MAATAL 4oC $F
oA IAZE HEXEE B 32°C incubatoroll A 12~24A17F Wik
g oh2 disk 9 clear zone?] 274 ATt
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sIftE 12 =vhe] Y AR oR A jon peak(MT)7F
miz 4249014 JERGY IR spectrum® A 3422 cm™ (OH) <+
1636 cm™'(chelated C=O)thell A% Fruis H3lth UV
spectrum (A, 289, 334nm)yS 2W ©] &FHEo] flavanone ™
ZYL o 4= USIoh® 'H-NMR spectrumoliA 85.54(1H,
dd, J=128, 3.0 Hz) ¥ 283(1H, 44, J=173, 3.0 Hz),
3.15(1H, dd, J=17.3, 12.8 Hz)x= flavanone®] H-29} H-3¥1¢]
protond& & 4 UATE PC-NMR spectrumllA 2579} B4
7V #FFA= o, DEPT 90 % 135 spectrum©ZXE 17]¢]
carbonyl, 4712 methyls, 370 2] sp3 methylenes, 571 sp
methines, 1719} A7} AA7F B2 methine, 2232 11709] 4
b @47 S 4 4 AT 'H'H COSY  spectrumOllA]
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Fig. 2. Important HMBC correlations of compound 1 and 2.

H-2"¢} H4", H-5"7+] cross peak’} WERHT 3 H-1"&
H-2", H-4", H-5"9} cross peak’} YERIIL, H-2"& H-4", H-
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1"9} H-8, C-6& H-2"9} H-872] correlation®] e, C-
4= H39 H-1", C5v H39 H6, H2"9 HMBC
correlatione] YERITH oA e g 249 3 3-dimethylallyl”]9] 4
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Table 1. Antibaterial activity of Compound 1 and 2 isolated from
Cudrania tricuspidata with 10 pg/disk

Diameter of inhibitory zone (mm)®

Compounds
B. subtilis B. cereus S. aureus E. coli
1 11.5 10.0 115 na
2 10.0 10.5 11.0 na
ampicillin 29.5 215 28.0 270

“Values are the diameter of inhibitory zone of 1nclud1ng the disk (8
mm), na = not active.

H-5"7F] cross peak®} H-2"9} H-4", H-5"7F] cross peak® 1
Nel 3.3-dimethylallyl”]7}F 98-8 & F 43T, H-1"9 H2"
9] cross peak®t HMBC spectrumollA C-3"= H-5"9}, H-4",
H-2", H-1"<}9] correlation®. = 2,2-dimethylchromene 2|7}
A A3 ¥ 4 AATE HMBC spectrumdlA C-72 H-1"
¢} H-S8, C62 H-2'$t H-839 correlauon_O_E 3,3-
dimethylallyl”]= A-ring®] C-69 &= &S & = U
o}, =3 Ccs5¢ H-3, H-1", H2", C-69 H-1" H-2"'-’]
HMBC correlation®Z 2,2-dimethylchromene 37} C-ring®]
H-59 3122 ¢+ U CD spectraZH-E] C-2H9] Hr)
Eo] SHEAE & ¢ ULk o] AAERTH, o] Y
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vk glov, AR AME AEoR Fe Eid Aot

P, HoE IFEES HEA vAE oisle g
iR Eabgo g e HES o de SE 19 2=
ug/disk®] FE=NA Gram F3H< Staphylococcus aureus,
Bacillus subtzlzs 22|3L Bacillus cereus D3] B4 LER
At} o9 AFE Table 1o eI
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Isolation of Antibacterial Prenylated Flavonoids from Cudrania tricuspidata

Byong Won Lee, Nam Suk Kang and Ki Hun Park* (Department of Agricultural Chemistry, Gyeongsang National
University, Jinju 660-701, Korea)

Abstract: Two prenylated flavonoids were isolated from a chloroform extract of the root bark of Cudrania
tricuspidata. Both compounds (1, 2) showed antibacterial activity against Gram positive bacteria, Staphylococcus
aureus, Bacillus subtilis and Bacillus cereus. Their structures were determined as euchrestaflavanone B (1) and
euchrestaflavanone C (2) on the basis of '"H NMR, *C NMR and long-range coupling NMR techniques.
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