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Chemical Constituents of Flavones Part from the Stems and
Leaves of Alpinia oxyphylla Miq.
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Abstract : To study the chemical constituents of flavones from the stems and leaves of Alpinia oxyphylla Miq. . The chem-
ical constituents were isolated by using various column chromatographies and their structures were elucidated on basis of
physicochemical constants and spectral data analysis. Consequently, eight flavones and three flavanones were obtained
from the 95% ethanol extracts of the stems and the leaves of Alpinia oxyphylla Miq. . Their structures were determined to
be izalpinin( 1) , tectochrysin (2 ), chrysin (3) , apigenin (4 ) , acacetin (5) , 5-hydroxy-4’, 7-dimethoxyflavone (6 ) ,
kaempferol-4’-O-methylether (7 ) , 5, 7, 4'-trimethoxyflavone (8 ) , pinocembrin (9 ), pinostrobin (10 ), and dihydro-
kaempferol (11). All those compounds were obtained from the parts of stems and leaves of A. oxyphylla Miq. for the first

time ,and compounds 6,8 ,and 10 were obtained from this genus for the first time.
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WA (PREE (0 DR 4 55 5 T ER AT A 28 o AN TR
X5 R T P B L DY £ R 2K 1 A2 E I A T
T RGN B, I 3 B A5 B Y B 21k 27 il
ST HRIE . 38 A BE B AT 35 Al Sephadex LH-20
ity B T B LB 2 11 A2 iR A &
Yy, Horh (4 8 Sk & WA 3 A A B 2E
&, Ha e 43 5 48 58 S R 22 K (izalpinin) (1) |
¥ 25 2% (tectochrysin) (2) | 4% Z (chrysin) (3) |
Ji3k 2% (apigenin) (4) (HIHE K (acacetin) (5) \5-5
Fe4’ 7-— F 5 B B ( 5-hydroxy-4', 7-dimethoxyfla-
vone) (6) . I Z5p4'-0-H Bt ( kaempferol4’-0-meth-
ylether) (7).5,7,4'-= H H ZHEH (5,7,4 -trime-
thoxyflavone ) (8) .FF#A Z ( pinocembrin) (9) FRANHR
(‘pinostrobin) (10) F1 — & 1L Z£ i ( dihydrokaempfer-
ol) (11) . P L&Y ¥ B I Nz Py 25 rh 4y
B, e 6 8 F110 Sy ik iz sty b
Iy ERE|,

1 =5

XT-5 S e s 5 A CORBEIE ) , A% g AL 9k
BRUKER-AV-500 #44% f J R4, )2 €035 A
Tk HIRE 18T B B PR T AR 77, ODS [ AH SR
(40 ~60 wm) H VLI DUPRHEA R 2 w2 7, Seph-
adex LH-20 F§ Pharmacia biotech Sweden 4=, 33
3 TR R 23 A 4, 388 KR R Ak 2 1R
AT A AR i R B DO A F AR
7o

2SR H IR I M X, 280 T 5 2 e 2452 Bt
A 2 O E AT R R S e R R AR )
#if Alpinia oxyphylla Miq. o SEUEFR A PRAF 75 1R
B 27 B 2477 e Hh 2GR AR R

2 REE5SE

LR ZENT 20 kg, B, MRS 434t 95% 201
[IFLHRE, AR 2 b, IR ER 3 WK, A IR BUR, I
FEWRA E B R, MR ZEN O R IOE 2.5
ko BEATSREY F IR /K TR B 5 K VR A i ik L — &
HBE LR T OE T EEAEH 4 5 B4 T Bk 4 H
A7 230 g S H LA HGA A7 150 g LR LR AR L
A 850 g FIIE T EEAEBGHAL 50 g, ¥ 5 F be %
G AN, etk B A £33, A0 b k-1 PR £ i (100 1—1
S1) BREEVEMG, e JE R BRI, FH TLC A e
956 Ao Fr.l ~6, HAZEA 5> Fr.1 (910 ~13

SR L A AR G, & TLC kDA T
&, HEE i EA MR AW 1(15 mg) . 7E415
Fr.1 [y 33 ~38 ‘ST b K i fa HeiR 45 i, B
s i A B A 2(256 mg) o 5y Fr.2 97 ~
99 S Ze TLC AN & 7 4> T B BE A, , ) FH ol 4
HZ O RN E Y, a0 S 3(8
mg) FILEH 6(5 mg) . 2145 Fr.2 1100 ~ 101 5
A IF 5 R Sephadex LH-20 5 i A €4 435 73 15 4l
b, LA BE-OK Ve, A3 204k 540 4(7 mg) 5(10 mg)
FI8(5 mg), 24 Fr.3 1 108 ~ 126 “Fiffith LK1=
HAAMR, 28 TLC £ il (838478 — 30, &5 FHH
s [ 32 BE AT B G ) 7 (256 mg) . 453 Fr.3 th
130 ~ 135 S A I G Lk oA i, LS G- N A
VEMiA 7 o B gk, 15 2659 9 (17 mg) (10 (8
mg) f111(11 mg) .

3 HEWETE

LEW1 BEKR (AN , R E)Z T4
RAEHNTBIRE AT S, 1% AICL, B A5, %5
X1 (365 nm) T 252 WA DOCHE 0, EhRR-BEk S i
ZLA0 SR A0 HE W B A S . mp. 190 ~ 192
°C, ESI-MS:m/z285[M+H]*,'"H NMR(500 MHz,
CDCl,) 811.65(1H, brs,5-0H) ,8.20(2H,dd, J =
8.0,2.0 Hz,H-2",6"),7.52(2H,t,] =8.0 Hz,H-3",
5'),7.45(1H,dd,J =8.0,2.0 Hz,H4") ,6.64(1H,
s,3-OH) ,6.51(1H,d,J =2.0 Hz,H-8) ,6.39(1H,
d,]=2.0 Hz,H-6),3.89(3H,s,7-OMe) ., C NMR
(125 MHz, CDCL,) 8175.5(C4),166.0 (C-7),
161.0(C-5),157.1(C9),145.3(C-2),136.6( C-
3),130.8 (C-1"),130.3(C4"),128.6 (C-3",5"),
127.6(C-2",6") ,104.1(C-10) ,98. 1(C-6) ,92. 3(C-
8),55.6(-OMe) , ##E'H NMR F1"”C NMR % ¥ fi
Wi e, 95 SOk o B 3 R A0 AR — B,
FEAEY 1 K R ZEZ (izalpinin) .

wEWm2 wadeRg S (A0 HEREZEE
Mras RAEHOET BIR B ATE R, 1% AICL, B )5,
SHMT (365 nm) T AR5 B A SOCHRE A R -BE K
N ST B A HEWT R RS S ) . mp. 161 ~
162 °C, ESI-MS:m/z 269[ M + H] *,"H NMR (500
MHz,CDCL,) 812.78(1H,s,5-OH) ,7. 87(2H,m, H-
2',6"),7.53(3H,m,H-3" 4" |5"),6.64 (1H,s,H-
3),6.48(1H,d,J=2.0 Hz,H-8),6.36 (1H,d,J =
2.0 Hz,H-6),3.89(3H,s,7-OMe) ,” C NMR (125
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MHz,CDCl,) 8182.4(C4),165.6(C-7),163.9(C-
2),162.2 (C-5),157.8(C-9),131.8(C4"),131.3
(C-1"),129.0(C-3",5"),126.3(C-2",6"),105. 8( C-
10),105.7(C-3),98.2(C-6),92.7(C-8),55.8(7-
OMe) . H4f'H NMR 1" C NMR 45 fif b 45 51, O
5 SR IR D R AR — B, SO E AR A 2
SNA% % 8 2 (tectochrysin)

LEW3I Bk KAL), R E)Z 4
RAEHNET BIREAKE S, 1% AICL, B A5, %5
X1 (365 nm) T 252 W A DOCHE &, EhRR-BEk S i
ZIA, SR A0 HE W B A S . mp. 283 ~ 284
°C, ESI-MS:m/z255[M +H]*,'"H NMR (500 MHz,
DMSO-d,) 812.70 (1H,s,5-OH),10.85 (1H,s,7-
OH),7.97(2H,m,H-2",6"),7.54(3H,m,H-3",4" ,
5'),6.76(1H,s,H-3),6.48 (1H,d,J =2.0 Hz, H-
8),6.29 (1H,d,J =2.0 Hz, H6),” C NMR (125
MHz,DMSO-d,) $181.9(C4),164.6(C-7),163.5
(C-2),162.3(C-5),157.8(C9),131.8 (C4"),
130.3(C-1"),129.0 (C-3",5"),126.3 (C-2",6"),
105.2(C-3),104.8(C-10) ,98.8(C-6) ,94.7(C-8)
A% H NMR A1 C NMR B35 i b 45 21, JF 5 3¢
BRES o M T R AR — B, o e AL S 3 o E
W& (chrysin) .

wEWA WEOHAR(E) , iR )ZE N
SRAEHET BIRE AR, 1% AICL B A5, 5
HMET (365 nm) T I B EDECHE AT EhIR-BE K SO
WAL, Bow) L HEW o S 2L 5 W, mp. 346 ~
347 °C, ESI-MS;m/z 271[M + H]* ,'"H NMR (500
MHz,DMSO-d,) 812.87 (1H,s,5-OH) ,10.87 (1H,
s,7-OH) ,10.35(1H,s,4’-OH) ,7.93(2H,d, ] =8.0
Hz ,H2',6"),6.94(2H,d,J =8.0 Hz,H-3',5"),
6.76(1H,s,H-3),6.48 (1H,d,J =2.5 Hz,H-8),
6.21(1H,d,J =2.5 Hz,H-6) ., C NMR (125 MHz,
DMSO-d, ) $183.9(C4),166.6(C-7),165.5(C-2),
163.8(C4"),162.5(C-5),159.3(C-9),129.3(C-
2',6"),123.3(C-1"),117.0(C-3",5") ,105.2(C-3) ,
104.8 (C-10),99.8 (C-6),95.0 (C-8), #4i'H
NMR F1"C NMR Bl brh 5t , If-5 S0k o 1 ik
TR FE A — 2, WO 2 b B 4 AT 3R E (apige-
nin) .

LEWS wEHS(HE) , EREZRZIE
RIEHOET BIRBEASE A, 1% AlCL, B A5, 54h
£ (365 nm) T RS2 HASOEHE AL, EhIR B0 R ik

2L, ORI A0 HE W B R AL S . mp. 262 ~ 263
°C, ESI-MS:m/z285[M +H]*,'"H NMR (500 MHz,
DMSO-d,) 812.88 (1H,s,5-OH),10.87 (1H,s,7-
OH),7.95(2H,d,J =8.5 Hz ,H2",6"),6.98(2H,
d,J] =8.5 Hz, H3',5'),6.46 (1H, s, H3),6.53
(1H,d,J=2.5Hz,H-8) ,6.21(1H,d,J =2.5 Hz,H-
6),3.89(3H,s,4'-OMe) ,” C NMR (125 MHz, DM-
SO-d,) 8182.6(C4),165.6(C-7),164.5(C-=2),
163.1(C4"),161.8(C-5),158.5(C-9),128.3(C-
2,6"),122.8(C-1") ,115.6(C-3",5") ,104.7(C-3) ,
103.6 (C-10),98.9 (C6),94.6 (C-8),55.7 (7-
OMe) . H4'H NMR 1" C NMR 40 i o 45 2, O
5k R R AR — B, SO E LA S
ShHI#E 2 (acacetin)

EW6e HEMAKR(EN) , R HZZr 4
RIEHOET BIRBE ALK, 1% AlCL, &5, 54h
XT(365 nm) T 255 8 5O EHE R, R -5k S by i
CLA ) A0 HE W B 2R AL G ). mp. 171 ~ 173
°C, ESI-MS: m/z 299 [M + H]",'"H NMR (500
MHz,CDCl,) 811.6 (1H,s,5-OH) ,8.16 (2H,m,H-
2',6"),7.03(2H, m,H-3" ,5'),6.59 (1H,s,H-3),
6.48 (1H,d,J=2.5 Hz,H-8),6.37 (1H,d,J=2.0
Hz,H-6),3.89 (6H,s,7,4'-OMe) ,” C NMR (125
MHz,CDCL,) 8175.2 (C4),165.8(C-7),161.2(C-
5),160.9 (C4'),156.9(C9),145.7(C-2),135.7
(C-3),129.4(C-2",6"),123.3(C-1"),114. 1 (C-3",
5'),104.0(C-10),97.9(C-6),92.3(C-8),55.8(7-
OMe) ,55.4(4"-OMe) , tR#&'H NMR F1"”C NMR %}
PEARHTSE R, JF 5 S0mR 0] R e i R AR — B
WO e G Y 6 Sl 5-FR 4 T-— H A B (5-hy-
droxy-4",7-dimethoxyflavone ) ,

wEWT FENAKHE) , ERE)ZEr 4
RAEHNTBIRE AT S, 1% AICL, A5, %5
X1 (365 nm) T 252 W OSSO CHE 0, EhRR -5k S
ZLAR SR A0 HE W B 2 A A . mp. 228 ~ 230
°C, ESI-MS:m/z301[M+H]*,"H NMR(500 MHz,
DMSO-d,) 812.78 (1H,s,5-0H),10.93 (1H, s, 7-
OH),9.43(1H,s,3-0OH),8.12(2H,d,J =9.0 Hz,
H-2",6"),6.91(2H,dd,J =2.0,7.0 Hz,H-3",5"),
6.60(1H,d,J=2.0 Hz,H-8),6.30(1H,d,J =2.0
Hz,H-6) ,3.88(3H,s,4’-OMe) ,""C NMR (125 MHz,
DMSO-d,) $176.6 (C-4),164.5(C-7),161.0 ( C-
4'),160.5(C9),156.2(C-5),145.5(C-2),136.5
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(C-3),128.9(C-2",6"),123.5(C-1") ,114.6 (C-3',
5'),104.6(C-10),99.0(C-6) ,94.5(C-8) ,55.7(4'-
OMe) . H4f'H NMR 1" C NMR 045 fif A 45 51, O
53R X A R A — B, e ek A T
NI Ay -4'-0-F ik ( kaempferol 4’ -O-methylether)

LEWS HEsHf(HE) , ERHZE s
RAEHNETBIREAK S, 1% AICL, B A5, %5
X1 (365 nm) T 252 W OSSO CHE 0, EhRR-BEk S
ZLA SR A0 HE W B A S . mp. 158 ~ 159
°C, ESI-MS:m/z313[M+H]*,'"H NMR (500 MHz,
MeOD) 7.88 (2H,d,J = 8.5 Hz, H2',6"),6.94
(2H,d,J =9.0 Hz,H-3",5") ,6.66 (1H,d,J =2.0
Hz,H-8),6.64 (1H,s,H-3),6.35(1H,d,J =2.0
Hz,H-6),3.89(9H,s,5,7,4’-OMe) ,” C NMR (125
MHz,MeOD) §176.8 (C4),162.5(C-7),160. 8 ( C-
4'),159.6(C-5),156.3(C9),143.8(C-2),133.8
(C-3),127.8(C2",6"),123.8(C-1") ,114. 4(C-3',
5'),109. 1(C-10),96.8(C-6),93.3(C-8),55.8(7-
OMe) ,55.5(5-OMe) ,55. 4(4'-OMe) , #4E'H NMR
1 C NMR Bl i 4t SR, 3 5 30k o R 33 4
A —F B e G 8 5,7 4" - = H A LB
fifl (5,7 ,4'-trimethoxyflavone ) ,

wEWY WEACKHARK(HE), HEREZE
Mras SBAE HOGTT IR v (U BeE o5, W8 L T T2 6 - P ity
WA, AT (365 nm) T B K% (a2t k-
B SN R 2T 0, M) A HE T O A 2R G
Y. mp. 196 ~ 197 °C, ESI-MS: m/z 257 [ M +
H]*,'"H NMR(500 MHz,MeOD) 87.34 ~7.50(5H,
m,H-2",3",4",5",6"),5.94(1H,d,J =2.0 Hz, H-
8),5.90(1H,d,J=2.0 Hz,H-6) ,5.47(1H,dd, J =
3.0,12.5 Hz, H2),3.09 (1H,dd, J = 12.5,17. 1
Hz,H-3a),2.84 (1H,dd,J =3.0,17.1 Hz,H-3b),
“C NMR(125 MHz,MeOD) §194.6(C4),166.5(C-
7),163.2(C-5),162.5(C9),138.5(C-1"),128.6
(C-3",4",5"),126.5(C-2",6"),101.6(C-10),97.0
(C6),95.5(C8),78.5(C2),42.5(C-3), R
f5'H NMR #1° C NMR o4 45 52, If-45 ek
X BRI AR — B, e L B 9 MR R
( pinocembrin) ,

LEWI0  FE RS (PEE) | iR Z )2
P& 3R AE HOG T IR B (A o5, Mk LA T 79 6 - HH s
W A5, ZEAMT (365 nm) T & KK (428, Ehiz-
B RN R LT A0 MRl D HE T S 2R G

Y. mp.99 ~ 100 °C. ESI-MS: m/z 257 [ M +
H]*,'"H NMR (500 MHz , MeOD) 87.37 ~ 7.47
(5H,m,H-2",3",4",5",6"),6.08(1H,d,J=2.3 Hz,
H-8),6.07(1H,d,J=2.3 Hz,H-6),5.42(1H,dd, J
=3.0,13.0 Hz, H-2),3.88 (3H,s,7-OMe), 3.09
(1H,dd,J=13.0,17.2 Hz,H-3a) ,2.82(1H,dd, J =
3.0,17.2 Hz, H3b) .,” C NMR (125 MHz, MeOD )
5194.6(C4),167.8(C-7),164.3(C-5),162.6(C-
9),138.0(C-1"),128.8(C-3",4",5"),125.8(C=2",
6'),102.8(C-10),95.3(C-6),94.2(C-8),78.8(C-
2),43.1(C-3),55.7(7-OMe) , #3#&'H NMR F1°C
NMR $ 8 7 Hr 45 5L, 45 SR XoF B 20 33 i i 2
AR —Z, B 2 LA 10 g3k FA Z (pinostrobin )

LEW I RE KR (PEE) , fERHZZ 0T
ST HOG N IR e BT A, W DA PR BE- H B
AT, 22T (365 nm) T i K (42980, EhiR-5E
L RTR R AR € iz (s e Wy T f v Y/
mp. 210 ~212 °C, ESI-MS:m/z 265[M +H]*, 'H
NMR ( CDCl,,500 MHz) ,811.22(1H,s,5-OH) ,7. 55
(2H,d,J =7.0 Hz,H2",6"),7.45(2H,d,J =7.5
Hz,H-3',5"),6.07(1H,s,H-8),6.01 (1H,s,H-6),
5.09(1H,d,J =12.0 Hz,H2),4.56 (1H,d, ] =
12.0 Hz,H-3) ,”C NMR (125 MHz,CDClL,) $196.5
(C4),166.8 (C-7),163.8 (C-5),162.5(C9),
157.5(C4"),130.8(C-1"),127.9(C=2",6"),117.6
(C-3",5"),101.2(C-10),96.8(C-6),95.2(C-8),
82.5(C-2),70.6(C-3), f#:'H NMR f1" C NMR
KRR AT 45 JL, I 5 SCHRE® T R 3 K A —
/o etk A& 11 WA 1L 48 E ((dihydro-
kaempferol )

4 GRS

i O T [ U R R 24 22—, U HL A 96 Pl X B
JEN B R SE T B iR )7 B o 3 SCHik AR
B, g BRI AL A R LARESE RS | 57
PR A i R A . P s &
MEEAAMR B2F R  REZERX ML -4 -0-
Mgk AT N2 R 25 rh Ay B A 3] T 11 F
BEZAL S, B T AL I £ B RS A Y
4 PRI S Y LASN ik o B AR B T 5540 7 M
[LEE A7/ A (NE Sl PRy S NP e R AL
FeAl OUH AL AN = F AR A 3 4> SR B 26 Ak
W ETE AR AL S T B E RS Y
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