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Antimicrobial Effect of Flavanones from Sophora flavescens Ait.
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Abstract — Two known lavandulylated flavanones, leachianone A (1) and sophoroaflavanone G (2), were isolated from the
roots of S. flavascens Ait. The structures of these compounds were determined on the basis of IR, 1D and 2D NMR in addi-
tion to direct comparison with authentic compounds. However, leachianone A (1) and sophoroflavanone G (2) did not have
growth inhibition activity against any microorganisms (MIC, >200 ug/mi).
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34t F20) ARG §9l= 3% 557, n-hexane, chloroform,
ethyl acetate, ethanol, methanol ZEo]—O% AR, 19
AHE3H 31, Thin layer
chromatography(TLC)< silica gel plate(0.25 mm, polygram
sil N-HR/UV,;,, E. Merck), silica gel(kieselgel 60, 230~
400 mesh), sand(Aldrich)E AHE3FATE Recycling prep-
HPLC(Model 908)+= SUNIL JAIJALGEL-GS310)2} methacrylic
acid polymer/} 49 column(d0x500 mm)g &3t 00,
IR-Spectrophotometer+= Bomem*}2] model MB 104 FT/IR
< AFE313ITE. NMR Spectrophotometer(KBSI)= JEOL-ECP
6002 ARR3I O, Acetone-dgE SWIE ARSI, U &
FEAR AN tetramethylsilane(TMS)E 7|52 8(ppm)
o= VERiglon, TH(600 MHz)9} “*C-NMR(125 MHz), DEPT
(Distortionless Enhancement by Polarization Transfer),
COSY(Correlated Spectroscopy), HMQC(Heteronuclear Multiple
Quantum Coherence), HMBC(Heteronuclear Multiple-Bond
Connectivity)2] AF5E 413100t AmpicillinGE+3)2}t &)
+ HPLCE gradeE ARE33ITE.

1 Glass column(47 mmx800 nm)<

ABEF

ot W B AP Lo AMEE dFE IYPRAdosy
E] 2ok ol ARSI o, Gram MO R Streptococcus
mutans JC-2 12228, Streptococcus epidermidis ATCC 6633,
Staphylococcus aureus ATCC 6538F, Bacillus subtilis ATCC
6533, Micorcoccus luteus ATCC 9341, gram ST OC.2E
Pseudomonas putida ATCC 8729, Escherichia coli ATCC
10536, Salmonella typhimurium KCTC 1925, Pseudomonas
aeruginosa ATCC 1636, Klebisiella pnemoniae ATCC 10031,
N .25 Aspergillus niger ATCC 9029, Candida albicans
ATCC 10231% AMg3F3)

oFo| ufet

A& Mueller Hinton brothE AFgsl1L, #iA]o]
A5l 37°C wioF71olA 16~20417F ot wjkslitt. AgS
Sabouraud dextrose brothE ARE-3t310, wjx]of] & ©]2]
8o 22°C wi¥71oM 5~7Y w3t

< ]

gl 9 SRlpy &%
Flavanoneo]| i3t 37 2 X7 A= 5241510
£ o)gsle] =48kt 2 flavanoneS 10% DMSO Azl
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Agrof| 234171 & flavanone?] FEE HFE 2,000 pg/ml
7k2) 26 At ZAEITh FXNE 429 AR 2.0 miE petr
dishell F38taL, o371 #ix] 18.0 miE 4lo] WA/} =& o2

HOFA|Z] F& WZo|2 5mm AT ETsle], Al 37°C i
k7)ol A} 24X)7F, Zt2 22°C wiSF7]ollA 5~7U3E wljkssl
o g EE4 o FE amocla(Z1 ¥, amoxicillic sod.,
calvulanic acid pot.)5 ARSI on, 7] =g
+ ketoconazoleS ARESIGITE 7} nlijofo] Ebd =t o
FE Aaslol, o) AFHR] G P e FEE HAY
A% % (Minimal inhibitory concentration, MIC)'”% ¥4 &}
Rt
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T4HRE] 20 g2 A2ol4 MeOHZ 2477HY 3:&1 HESE
3L, 719F5E MeOH extract 4 g& A3t} o] 55 C4
column chromatographyE 2A|514, H,0, H,0 : CHCN(9: 1
—)1'9) CH,CN, CH,CN:CH,Cl3:1), CH,Cl, EtOHE #

& Utk 7 % CH,CN: CH,CI(3: 1) ¥32 5(289 mg)

% silica gel column chromatography(d7]-&+l; EtOAc:#n-

hexane=2:10, 10:20, 20:50, 50:90, 0: 100~>EtOH/CH,CN)

= 2A)Ete] 9& EtOAc : n-hexane(20 : 50)2] #213(79 mg)
< Prep-HPLE 1(6 mg)?t 2(7 mg)E D=l3tsich

1 (leachianone A)-retention time(acetone, 57.4 min), lemon
yellow amorphous powder, mp 155~156°C, IR v maxKE™!
3341(0H), 1701(C=0), 1651, 1560, 1508(aromatic C=C),
1082, 1042(C-0), UV AMOHnmiog €) 295(4.4), 318(4.0)
340(3.8), 'H-NMR(Me,CO-ds, 500 MHz) & 1.47(3H, s, 7"
Me), 1.57(3H, s, 6"-Me), 1.64(3H, s, 10"-Me), 2.04(2H, m,
H-3"), 2.59@2H, m, H-2"), 2.60(2H, m, H-1"), 2.70(1H, dd,
J=16.8, 29 Hz, H-3), 3.03(1H, dd, J=16.8, 13.2 Hz, H-3),
3.83(3H, s, OMe), 4.55(2H, m, H-9"), 4.97(1H, br t, ]=6.9
Hz, H-4"), 5.68(1H, dd, J=13.2, 2.9 Hz, H-2), 6.01(1H, s,
H-6), 6.51(1H, m, H-5'), 6.57(1H, m, H-3"), 852 and 9.52
(1H, s, OH), 12.16(1H, s, C;-OH); "“C-NMR(Me,CO-d,,
125 MHz), &: 197.34(C-4), 165.50(C-7), 162.02(C-5), 161.50
(C-9), 158.85(C-4"), 157.79(C-2"), 148.08(C-8"), 130.96(C-5"),
127.63(C-6"), 123.62(C-4"), 118.34(C-1), 110.37(C-9"), 108.40
(C-5), 107.11(C-8), 102.38(C-10), 99.05(C-3"), 95.19(C-6),
74.17(C-2), 46.94(C-2"), 41.96(C-3), 31.11(C-3"), 26.90(C-
1", 24.99(C-6", 18.27(C-10"), 17.01(C-7"), 54.99(Me)."*1?

2 (sophoraflavanone G)-retention time(acetone, 52.7 min),
pale vellow powder, mp 173~175°C, IR v max“F"! 3308
(OH), 1632(C=0), 1608, 1540, 1528(aromatic C=C), 1060,
1050(C-0), UV AMOnmlog ) 294(4.45), 342(3.60) 340
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(3.8), 'H-NMR(Me,CO-ds, 500 MHz) & 1.48(3H, s, 6"-Me),
1.55(3H, s, 7"-Me), 1.63(3H, s, 10"-Me), 2.01(ZH, m, H-3"),
2.53(2H, m, H-2"), 2.62(2H, m, H-1"), 2.751H, dd, ]=17.2,
29 Hz, H-3), 3.06(1H, dd, J=17.2, 13.2 Hz, H-3), 4.54(1H,
s, H-3), 457(1H, s, H-3), 4.98(1H, m, H-4", 5.66(1H, d,
J=129Hz, H-2), 6.00(1H, s, H-6), 6.45(1H, m, H-5),
6.47(1H, m, H-3), 12.18(1H, s, C;-OH); *C-NMR(Me,CO-
ds, 125MHz) & 197.36(C-4), 164.50(C-7), 162.21(C-5),
161.28(C-9), 158.57(C-4"), 155.29(C-2"), 148.32(C-8"), 130.80
(C-5"), 127.82(C-6), 123.66(C-4"), 117.04(C-1), 110.37(C-
9", 107.00(C-5, C-8), 102.59(C-3), 102.38(C-10), 95.40(C-
6), 74.53(C-2), 46.99(C-2"), 42.05(C-3), 31.10(C-3"), 26.95
(C-1"), 25.01(C-6"), 18.33(C-10"), 17.04(C-7".1819

SAIXzl

APAe] FAAE Student's t-testell £33, P-value
7} 0.05 0)3k AL 8ol Ro= WA AT}

Table I~ NMR spectral data of leachianone A(1)?

3t % 0F

Flavanone®| TXEY

Recycling prep-HPLC model LC-908& o]g3lod, m1ke] o
B 3259 AR S A9A HEVE AMRE, aEvED
gofA] o] FAFO R opAlES AMESlY], leachianone A(1)R.TH
AJo] 2 sophoraflavonone G(2)7} retention time(52.73)°
A 22590, leachianone A(1)2] retention timed 57.4%
o7 Bglso] 45 35E 19 IR spectrum RH,
3341 cmlel 4] OH7], 1701 cm™ol 4] a,B-unsaturated ketone
712 1651, 1560, 1508 cm™IX] aromatic C=C2] F5ui7t 2}
7} $25o], flavonoid FEEUE F5Hch 'H-MNRoIA
3.83 ppmolA methoxy”]7} 17} X8 2 ALE & F AUTh
2.71(J=17.0, 2.8Hz), 3.05(]=17.0, 13.3Hz), 5.64(J=13.3,
2.9Hz) ppm 27} double doublet®Z%¥ flavanone ITEE
A% & olrh. o) ARs BRB9S nwsted, o] 3t
E&  5,74-trihydroxy-8-lavandulyl-2'-methoxy-flavanone 5

Position b Bc HMQC/'H® DEPTH H'H cosy® HMBC®
2 5.64,dd 75.05 5.64,1H,dd,13.3,2.9 CH 2.71,3.05 6,3
3 2.71,dd 42.34 2.71,1H,dd,17.0,2.8 CH,
3.05,4d 3.05,1H,dd,17.0,13.3
4 . 198.12 . C 3
5 . 163.06 . C 5(0H),6,1
6 6.0Ls 96.29 6.01,1H,s CH 2.61 5,7,8,10,5(0H)
7 . 165.27 . C 5(0H),6,1
8 . 107.86 . C 1,8
9 - 162.09 . C 1
10 . 103.26 . C 5(0H),6
T - 119.30 . C 35,32
2 . 158.68 . C 6,2(OCH,)
3 6.55,dd 99.86 6.55,1H,4,2.2 CH 2124565
4 . 159.86 . C 63
5' 6.53,ad 107.98 6.53,1H,dd,8.2,2.3 CH 3
6 7.44,d 128.49 744,1H,4,8.2 CH 5.64,6.53 2
1 2614 27.77 2.61,2H,d,74 CH, 2.08 2"3"3
2 251,m 47.79 2.51,1H,m CH 2.08 3"10°9"1"
9" 1"9°,10"
3" 2.09,m 3198 2.09,2H,m CH, 1.49,1.56,1.64 2" 4" 1"
4 498m 124.48 498,1Hm CH 2.08,1.49,1.56 2" 3" 6" 7"
5" . 131.63 . C 36" 7"
6" 156, 25.79 1.56,3H,d,0.7 CH, 10M,7"4",2"
7 149 17.83 149,3H,s CH, 6"4"
8" : 149.19 R C 1",2".3" 10"
9" 4.59,dd 111.16 4.59,1H,dd,2.4,1.3 CH, 1.49,1.56 2"10"
4544 4541H,4,1.8
10" 1.64,8 19.15 1.64,3H,s CH, 2" 9"
OCH, 3.838 58.85 3.83,3H,s CH,
C,-OH 9.49 - - -
C,-OH 8.51 . . -
Cs-OH 12.18,s - . . - 5,6,10

“In acetone-dg din ppm (7 in Hz). 8600 MHz spectrometer, 125 MHz spectrometer.
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Table II - NMR spectral data of sophoraflavanone G(2)*

Position P BC HMQC/'H® DEPTH 'H-'H COSYP HMBC®
2 567, dd 75.42 5.66,1H,dd,13.3, 2.8 CH 2.76,3.07 6,3
3 2.76, dd 42.90 2.76,1H,dd,17.1,2.9 CH,
3.07, dd 3.07,1H,dd,17.0,13.3
4 - 198.21 . C 3
5 - 161.90 . C 6,1
6 6.01, s 96.27 6.01,1H,s CH 2.63 5
7 - 163.07 . C 6,1
8 - 107.91 - C 6,1
9 - 159.50 - C 36
10 - 102.37 y C 56
1 - 117.93 - C 35,2
2 - 152.30 . C 36
3 6.48, d 102.27 6.48,1H,6 CH 5
4 - 156.00 - C 36
5' 6.46, dd 107.91 6.46,1H,dd,8.4,2.3 CH 3
6 739, d 128.68 7.39,1H,d,8.83 CH 5.67,6.46 2
1" 2.63, dd 27.80 263,2H,dd,7.4,2.8 CH, 2.02
2" 253, m 47.84 2.53,1H,m CH 2.02 9"1",10"
3" 202, m 3198 2.02,2H,m CH, 1.49,1.57,1.64 1"
4 499, t 124.51 4.99,1H,4,6.7 CH 2.02,1.49,1.57 3" 6", 7"
5" - 131.62 - C 36" 7"
6" 157, s 25.80 157,3H,s CH, 7
7 149, s 17.85 1.49.3H,s CH, 46"
8’ - 149.20 - C 173" 10"
9" 457, dg 111.15 4572H,dq,22.2,1.3 CH, 1.49,1.57 10"
10" 164, s 19.20 1.63,3H,s CH, 9"
C,-OH 9.49, brs - - - -
C,-OH 862, s - - - -
C,-OH 8.35, s - - - -
C;-OH 12.18, s - - - -

®In acetone-dg; din ppm (J in Hz). 600 MHz spectrometer. 125 MHz spectrometer.

leachianone A(1)E 4 3G THTable D). 3TE 29 IR
spectrum, 'H-NMR spectrum® SHHE 19 223 ) §A}
& Zog Hol, TUAIES] FEEYS & 5 9lon, 'H-NMR
spectrum? RHlA 3.83 ppmelld YERIA] ¢kgk}, o] #3t

Table III - Antibacterial and antifungal activities of flavanones from
S. flavescens Ait. extract

MIC (ng/ml)”

Tested microorganism
LA SFG KT AM

Gram positive

Streptococcus mutans >200 >200 50 3.125
Streptococcus epidermidis >200  >200 50 50
Streptococcus aureus >200 >200 >200 3.125
Gram negative

Pseudomonas putida >200 >200 50 >200

Salmonella typhimurium >200  >200 25 >200
Pseudomonas aeruginosa >200  >200 100 50

Escherichia coli >200 >200 25 >200
Fungus
Candida albicans >200 >200 50 >200

LA, Leachianone A; SFG,
Ketoconazole; AM, Ampicillin.
*Data are the average of three experimnets.

Sophoraflavanone G; KT,

Vol. 52, No. 4, 2008

E-2 5,72 4-tetrahydroxyflavanone = sophoraflavanone G
(2)%. T3t tH(Table II).

Flavanone S}&}20l| chst &hr ¥ &X7 £3

Ake] Wgkg FEES AY AZrRE T Y recycling
prep-HPLCE £33l 4 &g A2)2/dE4, flavanone
I st A AAlTEE a9 X diRAFe R
Gt A it A Blw sk 23 leachianone(1)2} sophora-
flavanone G(2)= 1% M9+, 17 2497 Wl sty
2 AAIETIE 200 pg/ml oV R N E it E4do] w)
n)gk 2107 573tk Table II).

a4 =

4t wEhE FEE] Xl dist axldt &S 5% A,
FH JAFEE 200 pgml oV R SAEG oM, vgke FF
E25E £2J3 flavonone& HPLC, IR, 1D/2D-NMR 52] %
3t WP 0 2 leachianone AQLA, 1)$} sophoraflavanone G
(SFG, 2)= F43leo, 3 ¥ TS SH 0o, Ha
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AAEE} 200 pg/ml oo FFEI} wjwlEc.
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