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Chemical constituents from Alpinia oxyphylla
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Abstract: Objective To study the chemical constituents of Alpinia oxyphylla. Methods The ethyl acetate fraction of 95% ethanol
extract from 4. oxphylla was isolated and purified by silica, MCI, Sephadex LH-20 and semi-preparative HPLC, then the structures of
obtained compounds were identified by physicochemical properties and spectral data. Results Sixteen compounds were isolated and
their chemical structures were identified as phthalic acid-bis (2'-ethyl heptanyl) easter (1), (E)-1-(4"-hydroxy-3'-methoxyphenyl)-7-
(4"-hydroxy-phenyl)-hept-4-en-3-one  (2), 5-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl)-1-phenyl-3-heptanone (3), 1B.,4pB,7B-
trihydroxyeudesmane (4), bullatantriol (5), 1,5-epoxy-3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-7-(4-hydroxy-3-methoxy-
phenyl) heptanes (6), 1-tetratriacontanol (7), dihydrogingerenone B (8), tectochrysin (9), chrysin (10), oxyphyllenone B (11),
(1R, 4R,10R)-1B,40-dihydroxy-11,12,13-trinor-5,6-eudesmen-7-one (12), daucosterol (13), 1-(4’-hydroxyphenyl)-7-(3"-methoxy-
4"-hydroxyphenyl)-4-ene-3-heptanone (14), yakuchinone A (15) and 5-dehydroxy-hexahydro-demethoxycurcumin B (16).
Conclusion A total of 16 compounds were isolated and identified. The compounds 1—2, 4—8 are isolated from the genus for the first
time, and compounds 3 were isolated from the plant for the first time.
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A EZEFR} (Zingiberaceae) 1IZJ& Alpinia
Roxb. 1Yz Alpinia oxyphylla Miq. IG5 R
RS, FEAT) R . mESt. mEs
NHEFFIEMZNS, B, M. EECORE MM
) “ DU KB 270 HCEAT IR VE SR 1 B [ RS
Ai PRIG TR . ATk 5T W 2 A B S
Fo TIRELPEER. WKLy, HAPUA
PURR . DRI PR R EICIZ SRR
TR TR AT B 2R TR A, AR SRR
B 95% CIF SR BV BE TR LI B AL BEAT R GE0T
TC, PEIFREE T 16 MLEW, 73R MAE
FR-X (2'-Z. 3L Bedt) g [phthalic acid-bis (2'-ethyl
heptanyl) easter, 1]. (£)-1-(4'-hydroxy-3'-methoxy-
phenyl)-7-(4"-hydroxyphenyl)-hept-4-en-3-one (2).
5-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl)-1-pheny
1-3-heptanone (3 ). 1pB,4B,7B-trihydroxyeudesmane
(4) . bullatantriol (5) .
(4-hydroxy-3,5-dimethoxyphenyl)-7-(4-hydroxy-3-me

1,5-epoxy-3-hydroxy-1-

thoxyphenyl) heptanes (6). I-tetratriacontanol (7).
dihydrogingerenone B (8). # % # % (tectochrysin,
9). H#M% (chrysin, 10). oxyphyllenone B (11).
(1R,4R,10R)-1B,40a-dihydroxy-11,12,13-trinor-5,6-
eudesmen-7-one (12). #% M (daucosterol, 13).
1-(4-F2 A IL)-7-(3"- F S8 Bk -4 - F2 FE A I )-4- 0 - 3-
e [1-(4’-hydroxyphenyl)-7-(3"-methoxy-4"-
hydroxyphenyl)-4-ene-3-heptanone, 14]. & %4 i H
( yakuchinone A, 15) . 5-dehydroxy-hexahydro-
demethoxycurcumin B (16). HH{LEH 1. 2. 4~8
NETRMNZEED T ERE], a3 NERMNZ
Y EAE].
1 FESHHR

RE-52AA Jie % 78 R AX (BT ZRAEALER) ;s
ZF-2 =AM (highi 2= B AR )
DRX-400 i# BRI (Fit Bruker 2A7]);
APEX II ) FT-ICR Jiii{X ({&[F Bruker 2 7]);
LTQ-Obitrap XL ¥ i ¢ FH{X (Thermo Fisher A 7] );
MCI fAtE (HA =32 AF]); Sephadex LH-20 #
Jiett (Pharmacia A FRAF] ;5 H il & UAH 4
GEEBUBRHEAARATRD; #= O Rk A
TERES (5 B FRAL T A 2R A B A CR
BT E TR AR A F]D M Eikal CREETIIA =
BRHLE R A7,

AT 2016 4F 10 AR AL E 24T

WS, R AR, H A K5 2 S B i
B A e NERHEY) 25 8 Alpinia oxyphylla Miq.
() AR R AR 5
2 RESHE

28 B ) M Bt SR SRR, 0 95% ) &
R [l 3 VK, SR 3 he & T IETRE IR 4615 2
BE (12602, BREMEKPRMREE, 77l
Al BERR CBR. IR T BEARIREERL, & AL
AR IR AR 012 8 A EERTAL (260 g). B
R CEEHRAL (550 @) IE T EEHERAL (270 g) AIZKHE
fir (180 g). BEFR LERHSAIHIIRE 550 g, H & H
Fi-FEERS (10 0—0: 1) BEREVEM, LB BRI
ANFI 10 N5 A~

A #5936 g, SRR EE-BE IR LR R 5
(911515 BREEMEMIAS 5 AN THS (A-1~5).
A-2 ZRERAF AN CamiE- &5 101, A
iR . F5 6 - 4) 1 Sephadex LH-20 &k (FIEE)
IR 2 (8mg) A9 (15mg); A-4 4
RERAE (& H KRR 9 0 1. A i EE-BS R £ B
6 : 4) Al Sephadex LH-20 BEfH: (FHEE) 4> B 4lift
HEM1 (5mg) F114 (9mg). BHE4r 16g, &
RERE AT 3, A EE-FEIR 418 (9 0 1—3 1 7) BiE
Ve, 186 M4 (B-1~6), B-2 &Rk ik
AU -BERR 28 20 1 1. ST BE-TER 25 1 1)
PR B4 A3 &0 10 (21 mg); B-3 SREH:
WA -BER R 9 ¢ 1. A EE-BE R 2.1 7
3. A iifE-TA B 20 0 1) 1 Sephadex LH-20 &t
(HEE) nBEaABHeE”m 3 (Tmg). 8 (18 mg).
15 (11 mg) 16 (5mg). C &5y 18g, LHEMHE
R e, K- (7330 7) BREETRM
55 MM (C-1~5). C-3 ZREH: A (=&
FLe-BERR B8 4 0 1. & W k- 8 : 1) Al
Sephadex LH-20 &/t (B 4 S aifb &)
6 (16 mg); C-4%4 MCI# OK-4BET 2 0—>0: 1.
TR ( & E-E R 4185 4 5D+ Sephadex LH-20
BRI CRIEED AP 2 A (1 (R /K
65:35. 55:45 &, #RAMLEY 11 (20 mg).
12 (17mg). D #i5r 42 g, SRS E, =
A RE-NEA (7 1321 8) BREWLE, 53 7 4N
Hor (D-1~7). D-1 ELEBLED T (20 mg);
D-3 4 MCI ¥, FERAE il (& - 25 & 1.
TS W BE-PIER 3 1 2) A1 Sephadex LH-20 ¥Rk (H
W) B A 4 (Tmg); D-4 BRERH:
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WA 20 0 1 AP BRI 10 1.
A -BE R 2.6 3 0 7) A1 Sephadex LH-20 %k
il (R 2 saifb 364 5 (6mg): D-6 4
RERAE (P RE-BEIR OlE 10 1. & K-
3:2) MESSSUEY 13 (16 mg).

3 SHEE

&Y 1: FEEHIRY), EI-MS m/z: 418 [M]',
7 F 3N CasHaxO4. 'H-NMR (400 MHz, CDCls) 6:
7.71 (2H, dd, J = 3.2, 5.6 Hz, H-3, 6), 7.53 (2H, dd,
J=132,5.6 Hz, H-4, 5), 430 (4H, m, H-1', 1"), 1.72
(2H, m, H-2', 2"), 1.39 (20H, m, 10X CH,), 0.96 (6H,
t, J= 7.6 Hz, H-b', b"), 0.90 (6H, t, J = 6.4 Hz, H-7',
7"); BC-NMR (100 MHz, CDCls) 6: 167.7 (2XC = 0),
132.3 (C-1, 2), 130.9 (C-3, 6), 128.8 (C-4, 5), 65.6
(C-1, 1), 38.7 (C-2', 2"), 30.6 (C-3', 3"), 29.7 (C-4',
4"), 28.9 (C-5', 5"), 23.7 (C-6', 6"), 19.2 (C-a’, a"),
13.7 (C-7',7"), 11.0 (C-b", b"). LA L Ed 5 Sk
— 300, MU TEA A 1 AR ZHR-X (2'-4.5%
Pedk) M.

& 2. BEEMRY), ESI-MS m/z: 327 [M+
H]", 23 72N CaoH204. 'H-NMR (400 MHz, CDCl3)
5:7.45 (2H, d, J = 7.6 Hz, H-2", 6"), 7.19 (2H, d, J =
7.6 Hz, H-3", 5"), 7.08 (3H, m, H-2', 5', 6'), 6.93 (1H,
d, J= 8.0 Hz, H-6), 6.61 (1H, d, J = 16 Hz, H-4), 3.93
(3H, s, 3'-OCH3), 2.78 (2H, m, H-2), 2.67 (2H, t, J =
7.6 Hz, H-1), 2.64 (2H, m, H-7), 2.56 (2H, m, H-6);
BC.NMR (100 MHz, CDCls) §: 200.4 (C-3), 148.2
(C-5), 146.8 (C-3'), 142.7 (C-4"), 142.3 (C-1"), 128.4
(C-1"), 128.3 (C-4), 127.1 (C-2", 6"), 125.8 (C-6"),
124.1 (C-3", 5"), 123.4 (C-4"), 114.8 (C-5'), 109.5
(C-2"), 56.0 (3'-OCH3), 40.5 (C-2), 35.8 (C-7), 31.1
(C-6), 24.2 (C-1). PAFHdE 5 SCikfoE —3%,
BEWNEY 2 N (E)-1-(4-hydroxy-3'-methoxy-
phenyl)-7-(4"-hydroxyphenyl)-hept-4-en-3-one.

&9 3. FEOMRYY, ESI-MS m/z: 329 [M+
H]", 2 F 3N Ca0H2404. 'H-NMR (400 MHz, CDCl3)
9:7.27 (2H, t,J = 8.4 Hz, H-3',5"), 7.19 (1H, t, J= 6.0
Hz, H-4'), 7.10 (2H, d, J = 8.4 Hz, H-2', 6'), 6.82 (1H,
d, J=8.0 Hz, H-5"), 6.67 (2H, m, H-2", 6"), 4.04 (1H,
m, H-5), 3.85 (3H, s, 3"-OCH3), 2.90 (2H, t, J = 7.2
Hz, H-1), 2.80 (2H, t, J = 7.2 Hz, H-2), 2.71 (2H, m,
H-7), 2.55 (2H, t, J = 7.6 Hz, H-4), 1.65 2H, m,
H-6); '3C-NMR (100 MHz, CDCl3) 6: 211.4 (C-3),

146.5 (C-3"), 144.0 (C-4"), 141.8 (C-1"), 132.6 (C-1"),
128.6 (C-5"), 128.5 (C-3"), 128.4 (C-6"), 128.3 (C-2"),
125.9 (C-4'), 120.7 (C-6"), 114.4 (C-5"), 110.0 (C-2"),
66.9 (C-5), 55.9 (3"-OCHs), 49.3 (C-4), 45.4 (C-2),
38.0 (C-6), 31.7 (C-1), 29.3 (C-7). LA_E %3 5 kiR
TE—3, s EY) 3 4 S-hydroxy-7-(4"-hydroxy-
3"-methoxyphenyl)-1-phenyl-3-heptanone.

&Y 4: TEMRYD, ESI-MS m/z: 279 [M+
Na]*, 4 F 3N CisHyO03. 'H-NMR (400 MHz,
CDCl) d: 3.17 (1H, dd, J = 4.4, 12.0 Hz, H-1), 1.93
(1H, m, H-11), 1.85 (1H, m, H-6p), 1.83 (1H, m,
H-2p), 1.79 (1H, m, H-8pB), 1.67 (1H, m, H-3p), 1.65
(1H, m, H-9B), 1.53 (1H, m, H-2a), 1.45 (1H, m,
H-6a), 1.43 (1H, m, H-80), 1.41 (1H, m, H-3a), 1.18
(1H, m, H-9a), 1.09 (3H, s, H-15), 1.05 (3H, s, H-14),
0.95 (1H, m, H-5), 0.84 (3H, s, H-12), 0.83 (3H, s,
H-13); *C-NMR (100 MHz, CDCl;) J: 78.8 (C-1),
73.2 (C-7), 70.4 (C-4), 45.7 (C-5), 38.5 (C-3), 38.0
(C-10), 35.3 (C-9), 30.8 (C-6), 28.9 (C-14), 28.7
(C-11), 27.8 (C-2), 26.0 (C-8), 15.2 (C-13), 14.9
(C-12), 13.1 (C-15). Vh_l-%d 5 scmkfiiE — 5,
W e AW 4 4 1B,4B,7B-trihydroxyeudesmane.

EY 5. TLEMRY), ESI-MS m/z: 257 M+
H]', 23 72N CisHagOs. 'TH-NMR (400 MHz, CDCl5)
8: 3.40 (1H, m, H-1), 2.18 (1H, m, H-60), 2.04 (2H,
m, H-7a, 8a), 1.75 (1H, m, H-2a), 1.65 (1H, m, H-3a),
1.57 (1H, m, H-100), 1.49 (1H, m, H-2p), 1.35 (1H,
m, H-3p), 1.31 (1H, m, H-8B), 1.23 (2H, m, H-7p,
10B), 1.18 (6H, s, H-12, 13), 1.09 (3H, s, H-15), 1.00
(3H, s, H-14), 0.96 (1H, s, H-5); '3C-NMR (100 MHz,
CDCl3) d: 79.8 (C-1), 71.9 (C-4), 71.9 (C-11), 58.7
(C-5), 50.5 (C-7), 46.9 (C-10), 40.9 (C-3), 38.8 (C-9),
32.7 (C-15), 31.5 (C-8), 31.0 (C-6), 29.7 (C-13), 29.6
(C-12),27.9 (C-2), 14.3 (C-14). L _E ¥ ¥ 5 SCih i iE
— U0, k&% 5 4 bullatantriol .

&Y 6: FEIMARY), ESI-MS m/z: 405 [M+
H]", 43 F 3N CnHsO7. 'H-NMR (400 MHz,
CD;0D) 6: 6.76 (1H, d, J= 1.6 Hz, H-2"), 6.69 (1H, s,
H-5"), 6.67 (2H, s, H-2', 6), 6.63 (1H, dd, J = 2.0, 4.8
Hz, H-6"), 4.69 (1H, dd, J = 2.0, 9.6 Hz, H-1), 4.29
(1H, t, J = 6.4 Hz, H-3), 3.90 (1H, m, H-5), 3.85 (6H,
s, 3', 5'-“OCH3), 3.78 (3H, s, 3"-OCH3), 2.67 (2H, m,
H-7), 1.81 (2H, m, H-2), 1.70 (2H, m, H-6), 1.50 (2H,
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m, H-4); BC-NMR (100 MHz, CD;OD) ¢: 149.1
(C-3"), 149.1 (C-5'), 148.8 (C-3"), 145.0 (C-4"), 135.3
(C-4"), 135.1 (C-1"), 135.1 (C-1"), 121.9 (C-6"), 116.1
(C-5"), 113.3 (C-2"), 104.6 (C-6"), 104.6 (C-2), 75.4
(C-1), 72.7 (C-5), 56.8 (3'-OCH3), 56.8 (5'-OCHj3),
56.3 (3"-OCHj3), 65.6 (C-3), 41.3 (C-2), 39.4 (C-4),
39.4 (C-6), 32.3 (C-7). LA - %¥s 5 sch s — gy,
M EEW) 6 4 1,5-epoxy-3-hydroxy-1-(4-hydroxy-
3,5-dimethoxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)
heptanes.

& 7: AR A, ESI-MS m/z: 495 [M+H],
7 F 3N CasHeOH. 'H-NMR (400 MHz, CDCls) 6:
3.64 (2H, t, J = 6.4 Hz, H-1), 2.34 (1H, s, -OH), 1.55
(2H, m, H-2), 1.33~1.25 (62H, brs, 31 X CH,), 0.88
(3H, t, J = 7.0 Hz, H-34); *C-NMR (100 MHz,
CDCl3) 6: 63.1 (C-1), 33.7 (C-2), 32.8 (C-4), 32.0
(C-3), 30.2~126.7 (C-5~31), 25.8 (C-32), 22.7
(C-33), 14.1 (C-34). LA -Hu 5 SckdiiE —31,
WS B E W) T N 1-tetratriacontanol .

A 8: BRI, ESI-MS m/z: 375 M+
H]", 23 72N Ca1Ha606. 'H-NMR (400 MHz, CDCl5)
J: 6.82 (1H, s, H-2), 6.80 (1H, s, H-6"), 6.67 (1H, d,
J=28.0 Hz, H-5"), 6.64 (1H, d, J= 2.0 Hz, H-2"), 6.63
(1H, dd, J = 2.0, 6.4 Hz, H-6"), 3.87 (3H, s, 3'-OCH3),
3.85 (3H, s, 5-OCH3), 2.81 (2H, t, J = 7.6 Hz, H-1),
2.69 (2H, t, J = 7.6 Hz, H-2), 2.52 (2H, m, H-4), 2.37
(2H, m, H-7), 2.29 (2H, m, H-6), 1.57 (2H, m, H-5);
BC.NMR (100 MHz, CDCls) 6: 210.3 (C-3), 146.4
(C-3"), 146.3 (C-5'), 143.9 (C-3"), 143.6 (C-4"), 134.2
(C-4"), 133.1 (C-1"), 120.9 (C-1"), 120.8 (C-6"), 114.3
(C-2"), 114.1 (C-5"), 111.0 (C-6"), 110.9 (C-2'), 56.5
(3'-OCH3), 55.9 (5'-OCHs), 44.6 (C-2), 42.9 (C-4),
35.4 (C-7), 31.3 (C-6), 29.7 (C-1), 24.2 (C-5). LA L%
a5 ocuR ol — %M, MEENEY 8 A
dihydrogingerenone B.

&M 9. mOEIRG & (FED, ESI-MS m/z:
269 [M+H]", 7 F AN CigHi2040 'H-NMR (400
MHz, acetone-ds) J: 12.86 (1H, s, 5-OH), 8.08 (2H,
dd, J = 1.6, 8.0 Hz, H-2', 6), 7.62 (3H, m, H-3'~5"),
6.83 (1H, s, H-3), 6.74 (1H, d, J = 2.4 Hz, H-8), 6.36
(1H, d, J = 2.4 Hz, H-6), 3.94 (3H, s, 7-OCH3);
BC-NMR (100 MHz, acetone-ds) J: 188.3 (C-4),
166.8 (C-7), 164.9 (C-2), 163.1 (C-5), 158.8 (C-9),

132.8 (C-2', 6'), 132.2 (C-1'), 130.0 (C-3', 5"), 127.3
(C-4"), 106.3 (C-3), 106.2 (C-10), 98.9 (C-6), 93.4
(C-8), 56.5 (7-OCHs). LA & %#s 5 sk E — ',
WS ENEY 9 AR,

&M 10: 15 0 SUIRES dib (IR, ESI-MS mi/z:
255 [M+H]", 37~ CisHioOs. 'H-NMR (400
MHz, DMSO-ds) 6: 12.83 (1H, s, 5-OH), 10.93 (1H, s,
7-OH), 8.07 (2H, dd, J = 1.6, 8.0 Hz, H-2', 6'), 7.60
(3H, m, H-3'~5"), 6.98 (1H, s, H-3), 6.53 (1H, d, J =
2.0 Hz, H-8), 6.23 (1H, d, J=2.0 Hz, H-6); '3C-NMR
(100 MHz, DMSO-dg) J: 181.8 (C-4), 164.4 (C-7),
163.1 (C-2), 161.4 (C-5), 157.4 (C-9), 132.0 (C-4"),
130.7 (C-1'), 129.1 (C-3"), 128.7 (C-5), 128.2 (C-2"),
126.4 (C-6"), 105.2 (C-3), 103.9 (C-10), 99.0 (C-6),
94.1 (C-8). LA LEdl 5 cmfdiis — ), # et
HEM10 NEAME.

WA 11: O, ESI-MS m/z: 233 [M+
Na]*, TN CipHi3s05. 'H-NMR (400 MHz,
CD;0D) ¢: 6.35 (1H, s, H-6), 3.57 (1H, dd, J = 4.8,
10.0 Hz, H-3), 2.34 (1H, m, H-8p), 2.30 (1H, m,
H-8a), 1.89 (1H, m, H-2B), 1.86 (1H, m, H-9a), 1.81
(1H, m, H-9B), 1.73 (1H, m, H-2a), 1.69 (1H, m,
H-1p), 1.46 (1H, m, H-1a), 1.36 (3H, s, H-15), 1.35
(3H, s, H-14); '3C-NMR (100 MHz, CD;OD) §: 203.0
(C-7), 177.9 (C-5), 124.2 (C-6), 78.0 (C-3), 77.0
(C-4), 41.7 (C-9), 39.0 (C-1), 37.2 (C-10), 34.4 (C-8),
28.1 (C-2), 24.8 (C-14), 23.3 (C-15). LA _E%# 5 ik
il — ), W e A 11 24 oxyphyllenone B.

AW 12: GEHERBIE, ESI-MS m/z: 233 [M+
Na]", 73RN CiH;305. 'H-NMR (400 MHz,
CD;0D) ¢: 6.04 (1H, s, H-6), 3.43 (1H, dd, J = 4.4,
11.6 Hz, H-1), 2.53 (1H, ddd, J = 2.4, 4.8, 14.8 Hz,
H-8B), 2.44 (1H, ddd, J = 2.4, 4.8, 18.0 Hz, H-80),
2.24 (1H, ddd, J = 2.8, 4.8, 7.6 Hz, H-9B), 2.21 (1H,
ddd, J = 2.4, 4.4, 7.2 Hz, H-2p), 1.98 (1H, ddd, J =
3.6, 10.8, 14.4 Hz, H-3B), 1.82 (1H, ddd, J = 3.6, 9.2,
14.0 Hz, H-9a), 1.71 (1H, ddd, J = 3.6, 8.0, 12.8 Hz,
H-2a), 1.57 (1H, ddd, J = 4.0, 8.6, 13.6 Hz, H-3a),
1.42 (3H, s, H-14), 1.41 (3H, s, H-15); '*C-NMR (100
MHz, CD;OD) d: 201.0 (C-7), 168.7 (C-5), 124.6
(C-6), 78.1 (C-3), 71.0 (C-4), 41.2 (C-9), 37.1 (C-1),
36.3 (C-10), 33.6 (C-8), 28.5 (C-15), 26.0 (C-2), 17.6
(C-14). LA Bl 5 ScmihoE — 35U, S e s
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) 12 N (1R4R,10R)-1B,4a-dihydroxy-11,12,13-trinor-
5,6-eudesmen-7-one.

& 13: AORBRCRE & (AED, ESI-MS
m/z: 577 [M+H]", 73 F 3N C3sHgO0s. 'H-NMR (400
MHz, DMSO-ds) d: 5.33 (1H, s, H-6), 4.42 (1H, t, J =
5.6 Hz, H-3), 4.22 (1H, d, J = 8.0 Hz, H-1"), 3.42 (2H,
m, H-6a’, 6B'), 3.06 (3H, m, H-2'~4'), 0.95 (3H, s,
H-19), 0.91 (3H, d, J = 6.4 Hz, H-21), 0.84 (3H, s,
H-16), 0.82 (3H, s, H-29), 0.80 (3H, s, H-27), 0.78
(3H, s, H-26), 0.65 (3H, s, H-18); *C-NMR (100
MHz, DMSO-ds) o: 140.4 (C-5), 121.1 (C-6), 100.8
(C-1"), 76.9 (C-3"), 76.7 (C-3), 76.7 (C-5"), 73.4 (C-2"),
70.1 (C-4"), 61.1 (C-6"), 56.2 (C-17), 55.4 (C-14), 49.6
(C-9), 45.1 (C-24), 41.8 (C-13), 41.8 (C-12), 38.3
(C-4), 36.8 (C-1), 36.2 (C-10), 35.5 (C-20), 33.3
(C-23), 31.4 (C-8), 31.4 (C-7), 29.2 (C-22), 28.7
(C-25), 27.8 (C-16), 25.4 (C-2), 23.8 (C-15), 22.6
(C-28), 20.6 (C-11), 19.7 (C-29), 19.1 (C-27), 18.9
(C-26), 18.6 (C-21), 11.8 (C-19), 11.6 (C-18). Ll L
w5 ik aE — U, S e &Y 13 Y
N,

WEY 14: BEHARAE, ESI-MS m/z: 326
M]*, 2> 3N CyHpOs. 'H-NMR (400 MHz,
CDCl3) 6: 7.05 (2H, d, J = 8.4 Hz, H-2', 6'), 6.84 (1H,
d, J = 6.0 Hz, H-5"), 6.82 (1H, d, J = 14.0 Hz, H-5),
6.75 (2H, d, J = 8.4 Hz, H-3', 5"), 6.73 (1H, s, H-2"),
6.65 (1H, d, J = 5.6 Hz, H-6"), 6.09 (1H, d, J = 14.0
Hz, H-4), 3.86 (3H, s, 3"-OCHj3), 2.85 (2H, m, H-1),
2.71 2H, t, J = 7.2 Hz, H-2), 2.68 (2H, t, J = 7.2 Hz,
H-7), 2.48 (2H, m, H-6); '3C-NMR (100 MHz, CDCl5)
9: 199.7 (C-3), 153.9 (C-4'), 146.4 (C-3"), 146.4
(C-5), 144.0 (C-4"), 133.4 (C-1), 132.6 (C-1"), 130.7
(C-4), 129.5 (C-2'), 129.4 (C-6"), 120.9 (C-6"), 115.3
(C-3',5"), 114.4 (C-5"), 110.9 (C-2"), 55.9 (3"-OCHj3),
42.0 (C-2), 34.5 (C-6), 34.1 (C-7),29.3 (C-1). PL_E%f
I 5 ORIk E — 5, WS EA Y 14 8 1-4-5R
FORIE)-7-(3"- F AR Hk -4 FR ORI )-4- 475 -3- B

AP 15: TEEMAR, ESI-MS m/z: 335 [M+
Na]", 4 F 3N CaH2u03. 'H-NMR (400 MHz,
CDCl3) 0: 7.26 (2H, m, H-3", 5", 7.15 (3H, m, H-2",
4",6"),6.82 (1H, d, J= 1.6 Hz, H-2), 6.67 (1H, d, J =
8.0 Hz, H-5"), 6.64 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
5.85 (1H, s, 4'-OH), 3.85 (3H, s, 3'-OCH3), 2.81 (2H,

t,J=7.6 Hz, H-1), 2.67 (2H, t, J = 7.6 Hz, H-2), 2.59
(2H, t, J=7.2 Hz, H-7), 2.39 (2H, t, J = 7.2 Hz, H-4),
1.50 (4H, m, H-5, 6); '3C-NMR (100 MHz, CDCl;) §:
210.9 (C-3), 146.4 (C-3'), 143.9 (C-4"), 142.2 (C-1"),
133.1 (C-1'), 128.4 (C-3", 5"), 128.3 (C-2", 6"), 125.8
(C-4"), 120.8 (C-6), 114.3 (C-5"), 111.0 (C-2), 55.9
(3'-OCH3), 44.6 (C-2), 42.9 (C-4), 35.7 (C-7), 31.0
(C-6),29.7 (C-1), 23.4 (C-5). LA L& ¥E 5 R 4RiE —
0, WA 15 N B

& 16: EEAMARMBEAAE, ESI-MS m/z: 329
[M+H]", 73 F 3N CaoH24040 "H-NMR (400 MHz,
CDCls) d: 7.01 (2H, d, J = 8.4 Hz, H-2', 6'), 6.82 (1H,
d, J=8.0 Hz, H-5"), 6.75 (2H, d, J = 8.4 Hz, H-3', 5),
6.67 (1H, d, J = 4.0 Hz, H-2"), 6.64 (1H, d, J = 6.4
Hz, H-6"), 3.85 (3H, s, 3"-OCH3), 2.82 (2H, m, H-1),
2.69 (2H, m, H-2), 2.54 (2H, m, H-7), 2.40 2H, t, J =
6.4 Hz, H-4), 1.63 (2H, m, H-5), 1.55 (2H, m, H-6);
BC-NMR (100 MHz, CDCl;) d: 210.3 (C-3), 153.7
(C-4"), 146.4 (C-3"), 143.9 (C-4"), 134.3 (C-1"), 133.1
(C-1"), 129.4 (C-2, 6"), 120.8 (C-6"), 115.1 (C-3', 5"),
1143 (C-5"), 111.1 (C-2"), 55.9 (3"-OCH;), 44.6
(C-2), 43.0 (C-4), 34.8 (C-7), 31.2 (C-6),29.5 (C-1),23.3
(C-5)o VAR5 kol — 22, e aw
16 >~ 5-dehydroxy-hexahydro-demethoxycurcumin B.
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