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Chemical Structure of Bioactive Isoflavonoids from
the Flowers of Pueraria lobata (Flos Puerariae)
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Abstract - Two isoflavonoids were isolated from the flowers of Pueraria lobata
(Flos puerariae) guided initially fractionation based on brine shrimp lethality assay.
The structures were identified as 4’5, 7-trihydroxy-6-methoxyisoflavone (tectorigenin)
and 4',7-dihydroxy-6-methoxyisoflavone (glycitein), respectively, on the basis of
their spectroscopic and physicochemical evidences.
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9] F3A & silica gel 60(Merck, 70-230 mesh,
Art. No. 77303 9% octadecyl silica gel
(Waters, l-Bondapak C18)& AHg-slgith. TLC
+ silica gel 60 Fyuy(Merck, precoated TLC
plate, Art. No. 5715)& AM&3l9ew spots
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gow HESAh. % 2 column chro-
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Zol Si0= 718ty 42% 4nE I o
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1. R=H 2:R=H

Ia: R= Ac 2a : R=Ac
(100), 285(M"-CH,)(55), 257(M"-CH+CO)(88),
167(RDA fragment of A-ring-CH;)(8), 118(RDA
fragment of B-ring) (25), 69(97): IR, vmax(KBr)
3447, 2921, 1648 and 1023 cm™ UV, Ay (MeOH)
264nm (log € 4.11), 337nm(sh) (log £ 3.18),
Amax(MeOH +NaOAc) 271 nm(log € 4.11), 336
nm(log € 3.60), A,.(MeOH+AICL) 274nm
(log € 4.15), 311 nm(log € 3.70), 363 nm(log €
3.48): 'H NMR(90 MHz, dmso) &: Table I: C
NMR(22.5 MHz, dmso) 8¢: Table 1I.
4’,7-Dihydroxy-6-methoxyisoflavone(gly-
citein(2)) - Colorless solid: mp over 300%
MS, m/z(rel. int.) 284(M71(69), 254(M"-OCH,
+HJ(9), 166[RDA fragment of A-ring)(49), 118
(RDA fragment of B-ring)(30), 69(100), 51
(510, 39(92): IR, vimax(KBr) 3407, 3071, 1616,
1578, 1520, 1419, 1374, 1278, 1208, 1178, 1046,
840 em': UV, Apa(MeOH) 260 nm(log € 4.42),
318 nmflog & 4.00), A (MeOH+NaOAc) 256
nm(log € 4.43), 346 nm(log € 4.18), Ay (MeOH+
AlCly) 259 nm(log € 4.48), 317 nm(log & 4.18):
'H NMR(90 MHz, dmso) 8: Table I: *C NMR
(22.5 MHz, dmso) 8c: Table II.

1 2 29 OIMEE-1(12mg) 2 235 mg)E
7z} pyridine(3 mhell &8iA17l & FF2AH3
mh< 718ta A4V R A-gola dof whEA
o} ykg-de FHFE M F EtOAcE F23%
t}. EtOAcsS MgSO& AZXE ¥ 49s=3
AL 752 silica gel column(CH:Cly-EtOAc
=10: Doz Azl 19] ofMEs}E(1a) (12 mg)
2 29] obAE 312 (2a) (32 mg)S& AUt

1a - Colorless solid; MS, m/z(rel. int.) 426
(M*1(2), 384(M"-42)(80), 342(M"-841(50), 300
(M*-1263(89), 282(300-H,0)(46), 257(21), 182
(RDA fragment of A-ring-42)(1), 118[RDA fra-
gment of B-ring-42](9), 69(16), 43(COCH)
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Table L. '"H NMR data for compounds 1, 1a, 2, and 2a®
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1° 1a° o 2a°

Position
8, (mult, J Hz)

2 8.29(s) 7.87(s) 8.18(s) 8.00(s)
5 7.35(s) 7.76(s)
8 6.49(s) 7.19(s) 6.77(s) 7.22(s)
2 7.38(d, 8.3)  7.49(d. 8.5) 7.39(d. 6.5) 7.59(d, 8.3)
3 6.82(d, 8.3)  7.14(d, 8.5) 6.81(d, 6.5) 7.17(d, 8.3)
5 6.82(d, 8.3)  7.14(d. 8.5 6.81(d. 6.5) 7.17(d, 8.3)
6 7.38(d, 8.3)  7.49(d. 8.5 7.39(d, 6.5) 7.59(d, 8.3)
5-OH 13.04(s) 8.58(br.s)*
6-OCHS, 3.76(s) 3.87(s) 3.84(s) 3.95(s)
7-OH 8.57(br.s) 5.51(br.s)°
4-0H 8.57(br.s) 3.17(s)*
~-COCH,4 2.46, 2.38, 2.31(each ) 2.37. 2.33(each s)

“Recorded at 90 MHz, "dmso~ds, ®cdcls, “Interchangeable.

Table I ’C NMR data for compounds 1. la. 2.
and 2a”

) 1° 1a° 2 2a°
Position
8¢ (mult.)
2 1539d 1521d 151.7d 153.1d
3 1238s 1253 s 123.0s 124.0°s
4 1805s 1744s 1740s 17583 s
5 152.7s  1431s 1042d 112.8d
6 1314s 1425s 1480s 1449 s
7 1532s  1485s 152.6s 1496 s
8 938d 1102d 1023d 1067 d
9 1575%s  1527s 151.7s 1507 s
10 1048s 1167s 1143s 123.0°s
v 1212s 1290s 1227s 1295 s
2'/6 130.1d  1303d 1299d 1301 4
3/5 1150d  121.8d 1149d 121.7d
4 1574°s  1540s 1570s 150.7' s
6-OCH; 59.9q 618¢q 556q 565 q
169.3, 169.1, 169.4, 168.2,
~COCH; 167.9, 21.1, 21.2, 20.6
21.1, 20.7

*Recorded at 22.5MHz, "dmso-ds. “CdCl;, “'In-
terchangeable.

(100): IR, vmax(KBr) 1779, 1645, 1197, 1055
em™ UV, Apae (MeOH) 250 nm (log & 3.85),
308(log € 3.18): 'H NMR(90 MHz. cdcly) &
Table I: “C NMR(22.5 MHz. cdcly) 8c: Table II.

2a - Colorless solid: MS, m/z(rel. int.) 368
M*1(15), 326(M*-42)(32). 284(M™-84](100),
255(68), 166(RDA fragment of A-ring-42)(8),
118 (RDA fragment of B-ring-42)(6), 69(10): IR,

vmax (KBr) 3063, 1767, 1635, 1492, 1438, 1216,
1185, 1016, 899 cm™ UV, ApeMeOH) 250 nm
(loge 4.32), 322(log € 3.74): 'H NMR(90 MHz,
cdcls) &: Table [: "C NMR(22.5 MHz, cdcly) 8¢
Table II.
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B2 1, m/z 300(M )2 IRllA 471(3447
cmY) 2 conjugated carbonyl(1648 cm™) &4
9] &4 signalo) #AZHAPCH, UVl iso-
flavonoid® F4 ¥ &4 spectrum(264, 337
nm)°] FZHA”

3, 'H NMROIA y-pyroneld8.29(1H, s, 2-
H)), para A8 WAE(67.38(2H, d. J=8.3. 2.
6’-H,), 6.82(2H, d, J=8.3, 3", 5’-Hy), 1,2,3.4,
523 wWASH(86.49(1H, s, 8-H)) B UIFH
methoxy(83.76(3H, s, 6-OCHy) )l EA7+ 54
g2lvr. aelm ¥C NMROVA para X3 WA s
1.2,3.45-28 WAL oo P-trisubstituted-y
pyrone(dc 180.5(s, C-4), 153.9(d, C-2)] £ ¥
% methoxy(8c 59.9(q))9) signalel #5540

< isoflavonoid 2 43ttt 1% oAEssi
AL triacetate(la), m/z 426(M"JolA] ester(1779,
1197 em™ 2 y-pyrone(1645, 1055 cm™) <]
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trum(250, 308 nm)®°l #&5HY L, SAFE 1 %
1a®] ®C NMROIA 4kag7]7h X gk Wakse

o

=]



196

A& [8.153.9(d, C-2) in 1 ¥ 152.1(d, C-2) in
la)7} ZZF doublet® #=F o], 3%E 19| iso-
flavonoidel= Ae] SR 283, 12 1a9)
'H NMRI313.04(1H, s, 5-OH), 857(2H, br.s,
4’ 7-OH) in 1; 82.46, 2.38, 2.31(each 3H, s)
in 1aJ# 1a®l “C NMR(3c 169.3, 169.1, 167.9
(each s), 21.1, 21.1, 20.7(each q)) ¥ Ex
ionell Al o} E 7171 BE 4 3709 fragment’t m/
z 384(M"-42], 342(M"-84] = 300(M*~126]¢lA
#A=o], AFE 19 309 free hydroxy
groupe] 24t Aeo] AEHATH, EI 1a9
'H ¢ ®C NMReIA A-ring®l 5, 6, 7 9 € B-
ring®l 4" /7t AAaBEV1E2 X8 isoflavonoid
ol EAAQI signale] #&= o (Table I, 1), 3%
5 18 #5771 4 5.6,7-99) A4 isofla-
vonoideh= 3ol ThA] $hi ERl= I} o)
MS spectrumo|A B-ring®] RDA fragment
{m/z 118 in 1 and 118(160-42) in la} ¥ A-
ring®] RDA fragment®} ##AE fragment {m/
z 167(RDA fragment of A-ring ~-CH;) in 1 ¥
my/z 182[RDA fragment of A-ring -42] in 1a}
2 H¥ methoxy”]& A-ringell X185 o] gl A
o2 FHHYen, NaOAc ¥ AICl; EA|&}HelA
UV band I12] bathochromic shift7} #2%
o], 6-methoxy”7} AH =T} o] 49 datazZH e
19 gtttz g 4’5 7-trihydroxy-6-methoxy-
isoflavone(tectorigenin)” .2 A4 st}

FE 2 BA m/z 284(M )9 FAe) 7
FuA2A, FA71(3407 em™), o f-2¥3} car-
bonyl(1616 cm™ 2l 417} 34U},

3= 29] 'H € °C NMR datag 4',5,7-trihy-
droxy-6-methoxyisoflavone(tectorigenin) (1)
I v wHES A3 Table | 2 119} Zo] &5 o]
UVES spectrum (e 260, 318 nm)®3 3
3 g37xE 1HE W 33E 25 F39E 19
isoflavone &7 4dAh#e7|7F e 3gE 19
FEA T Aol AEHAS

Sl3HE 28 ofMEslet A7) diacetate(2a), m/z
368(M" 17} dolxl, 1 'H 2 “C NMR data® %€
27119} free hydroxy group?] EA47} E15 At

22 2ax= 247¢ m/z 284 2 3684 EA} ionol
A=Y m, E3 v-pyrone ring?] retro-Diels-
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Alder 7)€ 2)% A-ring 2 B-ring2 fragment
7t m/z 166 2 11814 EZo] #&Hof, A-ring
of 27} 3ol hydroxy ¥ methoxy groupe©l,
B-ring®l 4-hydroxy groupd &7} #EEA
¥ w3 UVl At 2 gr]el 2%t band (D<)
shift#} #2€2] ¢ksker, 'H NMRAA ortho %
meta coupling® signale] #&¥A] gk, T
712l aromatic-H7} singlet24 #+2k=]o] (8 7.35,
6.77(each s, 5-H, 8H) in 2 7.76, 7.22(each
1H, s, 5-H, 8-H) in 2a), 6, 7$1<] 442HE7E
A\ A&k gl

aelx, g8 2914 methoxy group? %
AH e 4HEFY 6,77 FadtsrIE X
isoflavonoidel*l, 6-OMe(8c 56.1)) B 7-OMe
(8¢ 56.10)¢] data”¢ W@ EF Z#, 6-OMe
(8¢ 55.6)7F elslol, 2] BeF72E 4, T-dihy-
droxy-6-methoxyisoflavone(glycitein)'" 2.2
A7 3T}

%3 Pueraria lobata) 256 Aoz ¥ed
isoflavonoid 13 2%,
chinensis)” 2 v QL& (Streptoverticillium al-
bum)"25E Ee5 o] calmodulinel ¥ Ao g
Z+4-8te] calmodulin-dependent cyclic nu-
cleotide phosphodiesterase(PDE)9] ZH-4-& 9
A&H= tectorigenin® soya bean'VC.2HE £
g5o] I 727+ 239 glycitein® L 3HgE0]

= Zlo] AHEA.

Pueraria 2238 2& £7F9 isoflavonoid
2 2ol EeHA o, YFHNTE A8}
AW zoospore-attracting activity,” plant
antimutagenic activity,' Weo| o] o
2 stz B g TR e 92
A E At gFFES A RSk isoflavonoid
H 2 (daidzin)7h Hagmglel,” 23N Pueraria
lobata)25-8 F9¥ F579 isoflavonoid,
tectorigenin(1) ¥ glycitein(2)9] JEE| &
2 Zut ZldiEs, AA oAl Re eSS

243 ek,

WE) (Belamcanda
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