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(1. BTN\ —RERFEGRERARY R, BRI KK 163319; 2. s EBHARRHEBAEMB AT, FA3 R B E 2 5 5t
VR P SRR, Mg 571101)

WE: AT el (Aquilaria crassna) b2, ML UIE oy BE433) 10 Mead, KBk airr % ER: 6,8-
FEEE-2-(2- K L) (L), 6,8- FFEE-2-[2-(4-FEEIR) LA B (2), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-dihydroxy-5-
(2-phenylethyl)-7H-oxireno[f][1]benzopyran-7-one (3), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-dihydroxy-[2-(4-methoxyphenyl)-
ethyl]-7H-oxireno[f][1]benzopyran-7-one (4), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-dihydroxy-5-[2-(3-hydroxy-4-methoxyphenyl)-
ethyl]-7H-oxireno[f][1]benzopyran-7-one (5), oxidoagarochromone B (6), oxidoagarochromone C (7), (5S,6R,7S,8R)-2-[2-(3'-
hydroxy-4'-methoxyphenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-tetrahydrochromone (8), 6,7-cis-dihydroxy-2-(2-phenylethyl)-
5,6,7,8-tetrahydrochromone (9), N-trans-feruloyltyramine (10). fh&4) 3~5 f1 8~10 AN R M H iy E &858 . e
Y1, 3,6, 7, 9 F1 10 X ZWEIEGREREE B A — MGG E, (LEY 4 0 N PEREIR A R 4e ek K-562 NI B 8 41 i ik
SGC-7901 ¥ HATBUNAAIHIER, &% 1 A1 3 X A4tk BEL-7402 toA7 i 1k: -
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Abstract: In order to understand the chemical constituents of Aquilaria crassna, ten compounds were isolated
from its agarwood. On the basis of spectral data, they were identified as 6,8-dihydroxy-2-(2-phenylethyl)-
chromone (1), 6,8-dihydroxy-2-[2-(4-methoxyphenyl)ethyl]chromone (2), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-
2,3-dihydroxy-5-(2-phenylethyl)-7H-oxireno[f][1]benzopyran-7-one (3), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-
2,3-dihydroxy-[2-(4-methoxyphenyl)ethyl]-7H-oxireno[f][1]benzopyran-7-one (4), rel-(1aR,2R,3R,7bS)-1a,2,3,7b-
tetrahydro-2,3-dihydroxy-5-[2-(3-hydroxy-4-methoxyphenyl)ethyl]-7H-oxireno[f][1]benzopyran-7-one (5),
oxidoagarochromone B (6), oxidoagarochromone C (7), (5S,6R,7S,8R)-2-[2-(3"-hydroxy-4'-methoxyphenyl)ethyl]-
5,6,7,8-tetrahydroxy-5,6,7,8-tetranydrochromone (8), 6,7-cis-dihydroxy-2-(2phenylethyl)-5,6,7,8-tetrahydrochromone
(9), N-trans-feruloyltyramine (10). Compounds 1-5 and 8—11 were isolated from agarwood of A. crassna for the
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first time. Compounds 1, 3, 4, 6, 7 and 11 showed inhibitory activities against acetylcholinesterase. Compound 4

had weak inhibitory effect on K-562 and SGC-7901 carcinoma cell lines, and compounds 1 and 3 showed

inhibitory activity against BEL-7402 cells.

Key words: Agarwood; Aquilaria crassna; Chemical constituents; Cytotoxic activity; Acetylcholinesterase

inhibitory activity

DU NEG 7 BHThymelaeaceae) /L 7 J& (Aquilaria)
WY EARARRTESH, 2hEEHY, BT4
T, AT EE IR 25Nk, et
i 23 FhTAE B, IR I CR R 2RI ES, 2
El B JE 75 NV B K EELAR T ) LN S S 2 A AT,
Horp 5 8 (A. crassna) FE AT 25 Z=EH .
RIS e S E v TP (TN e s A (= 2
ML, H B TASHE IR LIEETE, ]
B0 L4 1 W B W fE i SR
T, MRGE, BAETAURR. BRI, 9= oG
ST, PEIRE, IR E B R 2R Ak
RIPIRE SR 2-Q-K O3 Bl R & . iE
%) 24 B PR RE 9 2 B L A R . BB U IE
R AR FYY o A5 R 2L 7 STt B 2 A
DUBA B 34T TR FE, RIIFRE T — R 51
flidersia JH ) 2-2-FK 2.3y etk &l Ak
6 24k 282 o) B AR A B TS U A £ A B 1 A i T
RIS 3 M LR LW A B 73 1R AT AL 57 i o it
Ft,  H BILE T R AT 38 T A v 00 A2 0 v M
g, IRTRLEAR IR I R S HER AR 3

1 BRI

1.1 #+8k

FERIE T 248, 2 B #is gl BB o A4
YIEORBE FOT A% E, HERAEY) A i
B (Aquilaria crassna), FrA(No. 20140909) /17T
] s AV AR 272 e Bty AR R R T

1.2 ACERAAFH]

Bruker AV-500 %475 557 5 A% R L 4R 0
X (A5 TMS); Polar-L #Jig A (CATACrO Co.
Ltd), Autospec300 Jiifi{¥; JiE#H 75 KA (Heidolph
Laborota); BSA-100A [ 3#870 A &% (e 7
PEAXEET7): CA-1111 A HIKIGIRSE B (52 B
RAMRAA); & EEAKE#(Sanyo); CO, B FR4H
(RS Biotech Ltd.); #E/i SephadexLH-20 1 RP-18

(Merck A 7]); ODS (20~45 pm)(Fuji A #]); HEH
FIRER(200~300 H, 60~80 H)(FE SlEEtbT) ),
DY FH LR M E (MTT). MEM A4 2357 PBS
(bR &E R A A, LI EE (Paclitaxel), AR 1X
(BioTek Instruments, Inc.); CBEIHBRERRG. WLk
ROWEIETR . —BiAR 2L K FHER(DNTB). b ik
(Sigma A F]); 4B AL S0HUAE (15 (SUMMIT
P680A) (DIONEX, USA), il % = R AH i
(Agilent 1260) (3£ H % #E16 Bl £ H R 2 A),
COSMOSIL i (rNAP, 10IDx250 mm). BEL-
7402 (N ATHEZHML) . SGC-7901 (A B ¥ 4H ) F1
K-562 (114 fifl J5E 1 ifiL s 41 i ) 35 0 - o B R 2 B
VA A B 2RI e 20 P

1.3 IR E

BT IRITE O (2.2 k)W, 3+ H 95% 1) L1
AR ENR A 3 K, BN ZEE 10 L, 8% FI
LR, 193 LR E(296. 8 2), K LEHR
B 7K 5 BRI, AR A g . LR TR
IE T EES AR 3 K, /0 R4 1A R (6.1 ).
LR LBRIR B (196.0 o) FIIE T EHRE (71.3 g)o

LR CEEAE(191.6 )& B tail, DIA
f5-FBE(L 2 0~0 @ DBREEVEML, /33 11 Mo (Fr.l ~
Fr.11).

Fr.3 (6.4 g)%4 Sephadex LH-20 (& { @ H i =
1 DEER AR, B3] 2 AN (Fr3-1~Fr.3-2),
Fr3-2 (3.5 )& ODS i, DIHFEE-/KGE @ 7~1:0)
WREESEL, 53] 8 A5 (Fr.3-2-1~Fr.3-2-8), Fr.3-2-3
(156.3 mg)4c 4 Sephadex LH-20 (&1)j © HEE=1:1)
BERAE i, PR © FEE=150 0 1),
REED) S (4.5 mg).

Fr.5 (48.5 )& At uil, DAS;-H
(1:0~0: DBREESEML, 193] 7 N5 (Fr.5-1~
Fr.5-7). Fr.5-2 (16.9 g)%4 ODS #:tait, LLHE-/K
(5:5~1:0)BREBEM, 53] 3 M (Fr.5-2-1~
Fr.5-2-3). Fr.5-2-3 Fi£: Sephadex LH-20 3 €& i (H
BB, 7351 3 N4 (Fr.5-2-3-1~Fr.5-2-3-3) Fr.5-
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2-3-3 (10.3 mg)ff il & SeiAH i, Sz
TREGEBUREE: 65% B, 35%/K; Fiik: 4 mL min;
R 210 nm)BEML, B2 EP 1 (2.7 mg, TRE
i E): 11.2 min) A1 2 (3.8 mg, FREFH[A]: 12.5 min).

Fr.6 (25.0 9)%4 ODS A i, DLFEL-/KQ2 : 8~
10 O)BRFELEML, 152 8 A 4H 43 (Fr.6-1~Fr.6-8).
Fr.6-7 (722.3 mg)4: FEEN) Sephadex LH-20 HE/KHE
i, B3 3 MRS (Fr6-7-1~Fr.6-7-3). Fr.6-7-3
(102.3 mg) & RER AL (B, PAGUG-FEE(100 @ 1)H
Ve, 53S0 6 (13.8 mg). Fr.6-4 (889.2 mg)
22 L) Sephadex LH-20 HEfcA: (0 il , FELRER
OIS, DUAMEE-TIER(10 & ) NPT, 2354k
A7 (5.1 mg). Fr. 6-5-4 (201.5 mg) &R 01,
LA - R (3 2 DBl A, [RS8
(3.0 mg).

Fr.8 (66.1 g)Zt ODS Ao i, DLHIEE-/K(S @ 5~
12 O)BRFEYE e, 43 2 8 AN 2H 4 (Fr.8-1~Fr.8-8),
Fr.8-3 (854.6 mg)%: Sephadex LH-20 (&) @ Wl =
12 bR, 4351 4 NS> (Fr.8-3-1~Fr.8-3-4).
Fr.8-3-3 (171.5 mg) & RERATE ik, LU K- 208 &
B4 - DGR, 15214654 10 (9.9 mg).

Fr.9 (5.0 g)%& ODS #:fil, DLHEE-/K(S @ 5~
12 O)VBEEVEME, /58] 7 A4 53 (Fr.9-1~Fr.9-7).
Fr.9-2 (80.7 mg)% Sephadex LH-20 (&) : =
12 DFEEREGER, £33 3 MR (Fr.9-2-1~Fr.9-2-3).
Fr.9-2-3 (300.3 mg)%: Sephadex LH-20 (75 )43 {3
Ve, 53 4 MR (Fr.9-2-3-1~Fr.9-2-3-4) . Fr.9-2-3-4
(67.6 mg) i =il 2% S LA, 225 BE A
(UEURRE: 60% HIE, 40%7K; Vik: 4 mL min '3 A&l
W 210 nm)BEML, HEILEY) 9 (11.2 mg, PREFRT
[]: 12.3 min).

AL R(6.1 @) S AT i, DLS)-H
BE(1 D 0~0 @ DERFZVEN, 193] 4 MRS (Fr.l~Fr4).
Fr.2 (963.9 mg)5 /54t Sephadex LH-20 A+ €& 1% (515 -
FIE#=1 : 1). Sephadex LH-20 A (& i (F ) B i, 15
3| 3 M Sr(Fr.2-1-1~Fr.2-1-3), Fr.2-1-3 (26.1 mg)
A8 FH - 1) % = BOBURE B AN, 25 R B T A (B T
JE: 60%HEE, 40%7K; Ji: 4 mL min "5 A&
210 nm)PEE, FEMAEY 3 (7.3 mg, R A
18.3 min) ! 4 (11.2 mg, FREAK[H: 20.5 min).

1.4 ¥EHERHRR

o e R MTT 1. iR

IOV FAPEXT FEZH(DMSO 7% REZE ) BH XS R ZH
(CEAZEE)F 5 ARV BE AR IIRE &, BN IREE TR 2
ANPAT o WEERT B A K S, B Sht-4, $%
AL 4500 MEA MR T 96 FLP IR 4H MR TR
i, BT 5% CO, MBE 90%Lh L. 37°CiafE s
Fro 24 h JFEUH NN — @ AR S, ghelhi R
3 d R E T BAE TR LARES, i
MM A BL, BEELIA 5 mg mL™ )
MTT %G TP AT %W PBS) 50 uL, 37°C B
4hJa, KA IR, LI 100 uL DMSO
ff Formazane 77 iEfE)E, Al E: FRE T
ELX-800 Bbr{X L, FH 490 nm J% K& FLAIR G
FE(A), $2% FHIAFORAEKINEIZ . 105 LA SR
REALRR, DA 2 WAL bR, AR BIFESR ] 2
N S0%IRE B IR FE (ICs0) » B i 1 DL B ik
JE(ICs))Fm o AR R =(1- AT A H/
X FRZHSF 38 A E) x 100%.

AL BERE R ERERE R SR Elman
A A1 1~10 ] DMSO 3T # . B 110 pL
IR M (pH 8.0). 10 uL FFIKEH (50 pg mL ™)
A1 40 uL ZBEAEARAEERE(0.02 pg mL )T 96 FLAR 1,
JAH 20 min (30°C)J5, I DTNB (2.48 mg mL )
MR FRAC Z BEAERS(1.81 mg mL )R FIE &)
20 uL, SRtk ZE3E 200 pL, 30 min J5, 405 nm
Kb BRSSO A TR DN o B X RO A e bR, e B 2%
WSE N 0.08 pg mL™', [HYEXT A DMSO, &k
KN 0.1%, RIEE 3 K. #EE(E-S)/Ex100%K it
S A VIR < Tk RE 6 G i 1 40 1) 26 (E Sy B 4 % HEE
PRI AAE, S RRFIRE & 1P ROEAE).

2 SRR

2.1 gtjkse

6,8- 52 H-2-2-KZ.E)BE [6,8-Dihydroxy-
2-(2-phenylethyl)chromone, 1] Tt R
(CH;0H), m.p. 218°C ~220°C; ESI-MS m/z: 2832 [M +
H]; 4>F= C17H404; 'H NMR (CD;0D, 500 MHz):
8 6.05 (1H, s, H-3), 6.79 (1H, d, J = 2.8 Hz, H-5), 6.71
(1H, d, J=2.8 Hz, H-7), 7.24 (4H, m, H-2", H-3', H-5,
H-6"), 7.16 (1H, m, H-4'), 3.10 (2H, m, H-7"), 3.00
(2H, m, H-8"); °C NMR (CD,0D, 125 MHz): § 170.7
(C-2), 109.6 (C-3), 181.0 (C-4), 98.2 (C-5), 156.5
(C-6), 110.0 (C-7), 150.5 (C-8), 141.5 (C-9), 125.8
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(C-10), 143.0 (C-1'), 129.4 (C-2', C-6"), 129.5 (C-3',
C-5'), 127.4 (C-4"), 34.0 (C-7"), 37.1 (C-8'). LA Ly
AR5 SCER[A3] N I — 5, e 6,8- k-
2-(2-K LR .

6,8- — R FE-2-[2-(4-FEIER)Z 2 AF {6,8-
Dihydroxy-2-[2-(4-methoxyphenyl)ethyllchromone,
2} T € &R IR (CH30H), m.p. 219°C~220°C;
ESI-MS m/z: 313.3 [M + H]"; 4+ T2\ C1gH1605; 'H
NMR (CD3OD, 500 MHz): & 6.03 (1H, s, H-3), 6.79
(1H, d, J = 2.5 Hz, H-5), 6.71 (1H, d, J = 2.5 Hz, H-7),
7.12 (2H, d, J = 8.2 Hz, H-2', H-6'), 6.80 (2H, d, J =
8.2 Hz, H-5, H-3", H-5'), 3.73 (3H, s, 4-OCHj), 3.01
(2H, m, H-7"), 2.95 (2H, m, H-8"); *C NMR (CD50D,
125 MHz): § 170.8 (C-2), 109.6 (C-3), 181.0 (C-4),
98.4 (C-5), 156.5 (C-6), 110.0 (C-7), 150.2 (C-8),
142.9 (C-9), 125.8 (C-10), 133.4 (C-1), 130.4 (C-2',
C-6), 114.9 (C-3', C-5"), 159.7 (C-4"), 33.2 (C-7"),
37.3(C-8'), 55.6 (4-OCHg). A i it 5 Ciik[14]
XA —B, WAEEN 6,8-FHE-2-[2-(4- A
B CEE AR o

Rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-
dihydroxy-5-(2-phenylethyl)-7H-oxireno[f][1]benzo-
pyran-7-one (3) F 476 € 8 K (CH30H);
[e]5=—21.3 (c 0.25, CHsOH); ESI-MS m/z: 301.3 [M +
H]": 437 C17H160s; *H NMR (CD30D, 500 MHz):
§6.18 (1H, s, H-3), 3.90 (1H, d, J = 4.2 Hz, H-5), 3.78
(1H, d, J = 4.2 Hz, H-6), 4.00 (1H, d, J = 7.4 Hz, H-7),
4,57 (1H, d, J = 7.4 Hz, H-8), 7.23~7.18 (3H, m, H-2’,
H-4', H-6", 7.27 (2H, t, J = 8.0 Hz, H-3, H-5'), 3.02
(2H, m, H-7), 2.96 (2H, m, H-8"); *C NMR (CD50D,
125 MHz): & 171.6 (C-2), 114.9 (C-3), 182.7 (C-4),
50.8 (C-5), 56.5 (C-6), 73.1(C-7), 70.0 (C-8), 161.5
(C-9), 121.5 (C-10), 141.0 (C-1'), 129.4 (C-2', C-6),
129.6 (C-3', C-5), 127.6(C-4), 33.8 (C-7"), 36.0 (C-
8. LA bk il 5 SCER[A] A R A — 3, i
€N rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-
dihydroxy-5-(2-phenylethyl)-7H-oxireno[f][1]benzo-
pyran-7-one.

Rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-
dihydroxy-[2-(4-methoxyphenyl)ethyl]-7H-oxireno-
[f][1]benzopyran-7-one (4) H A E B K
l«]F=+168 (c 0.30, CH30OH); ESI-MS m/z: 331.3 [M +
H]"; 4> 73X CisH1s06; 'H NMR (CD;OD, 500 MHz):

8 6.15 (1H, s, H-3), 3.89 (1H, d, J = 4.3 Hz, H-5), 3.77
(1H, d, J = 4.3 Hz, H-6), 3.99 (1H, d, J = 7.4 Hz, H-7),
457 (1H, d, J = 7.4 Hz, H-8), 7.12 (2H, d, J = 8.3 Hz,
H-2', H-6"), 6.83 (2H, d, J = 8.3 Hz, H-3', H-5'), 3.74
(4'-OCHj3), 2.94 (2H, m, H-7"), 2.88 (2H, m, H-8"); °C
NMR (CD;0OD, 125 MHz): § 171.8 (C-2), 114.9 (C-3),
182.7 (C-4), 50.8 (C-5), 55.6 (C-6), 73.1 (C-7), 70.0
(C-8), 161.4(C-9), 121.4 (C-10), 132.9 (C-1'), 130.4
(C-2', C-6'), 115.0 (C-3', C-5), 159.8 (C-4"), 33.0 (C-
7"), 36.3 (C-8'), 56.5 (4-OCHg). LA Eiit¥ik 5
BR[15] A —2, W% EA rel-(1aR,2R,3R,7bS)-1a,
2,3,7b-tetrahydro-2,3-dihydroxy-[2-(4-methoxyphenyl)
ethyl]-7H-oxireno[f][1]benzopyran-7-one.
Rel-(1aR,2R,3R,7bS)-1a,2,3,7b-tetrahydro-2,3-
dihydroxy-5-[2-(3-hydroxy-4-methoxyphenyl)ethyl]-
7H-oxireno[f][1]benzopyran-7-one (5) FR A
sERER: [@=+46.7 (c 0.15, CH;0H); ESI-MS m/z
347.2 [M + H]; 7373 CisHi07 'H NMR (CDs0D,
500 MHz): § 6.17 (1H, s, H-3), 3.91 (1H, d, J = 4.3 Hz,
H-5), 3.78 (1H, d, J = 4.3 Hz, H-6), 4.00 (1H, d, J =
7.4 Hz, H-7), 458 (1H, d, J = 7.4 Hz, H-8), 6.68 (1H,
d, J = 2.5 Hz, H-2'), 6.83 (1H, d, J = 8.2 Hz, H-5'),
6.63 (1H, dd, J = 2.5, 8.2 Hz, H-6), 2.90 (4H, m, H-7,
H-8'), 3.88 (s, 4-OCHs); *C NMR (CD50D, 125 MHz):
8 171.9 (C-2), 114.9 (C-3), 182.7 (C-4), 50.8 (C-5),
56.5 (C-6), 73.2 (C-7), 70.0 (C-8), 161.5 (C-9), 121.5
(C-10), 133.9 (C-1"), 116.4 (C-2'), 147.8 (C-3'), 147.7
(C-4%, 112.9 (C-5), 120.5 (C-6'), 33.3 (C-7'), 36.2
(C-8"), 56.5 (4-OCH3). LA F kit Edis 5 Cmk[15] 2%
A—5, W% E N rel-(1aR,2R,3R,7bS)-1a,2,3,7b-
tetrahydro-2,3-dihydroxy-5-[2-(3-hydroxy-4-methoxy-
phenyl)ethyl]-7H-oxireno[f][1]benzopyra-7-one.
Oxidoagarochromone B (6)  i% M #& {1 fi 44
(CHCIL): m.p. 142°C~144C; lal'=+16.4 (c 0.25,
CH30H); ESI-MS m/z: 3132 [M + H]"; 7+ 7=
C1sH160s; *H NMR (CDCls, 500 MHz):  6.13 (1H, s,
H-3), 4.30 (1H, d, J = 3.5 Hz, H-5), 3.95(1H, t, J = 3.5 Hz,
H-7), 3.81 (2H, d, J = 3.5 Hz, H-6, H-8), 7.07 (2H, d,
J = 85 Hz, H-2, H-6"), 6.82 (2H, d, J =8.5 Hz, H-3’,
H-5"), 3.76 (3H, s, 4-OCH3), 2.90 (2H, m, H-7), 2.81
(2H, m, H-8"); **C NMR (CDCl,, 125 MHz): § 168.4
(C-2), 114.1 (C-3), 177.7 (C-4), 46.9 (C-5), 46.5 (C-6),
48.7 (C-7), 47.7 (C-8), 161.3 (C-9), 120.7 (C-10),
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131.3 (C-1"), 129.2 (C-2', C-6"), 114.1 (C-3', C-5"),
158.3 (C-4'), 32.0 (C-7"), 35.6 (C-8), 55.3 (4'-OCHj3).
DA _E i i B0 5 SCHR[16]— 80, W N oxido-
agarochromone B,

Oxidoagarochromone C (7) & Ak
(CHCL); m.p. 69°C~72°C; leb'=-17.9 (¢ 0.20,
CH;0H); ESI-MS m/z: 3292 [M + H]; 2> 72
C1sH160¢; 'H NMR (CDCls, 500 MHz): & 6.15 (1H, s,
H-3), 4.33 (1H, d, J = 3.6 Hz, H-5), 3.83 (2H, d, J =
3.6 Hz, H-6, H-8), 3.97 (1H, t, J = 3.6 Hz, H-7), 6.75
(1H, d, J = 2.2 Hz, H-2"), 6.76 (1H, d, J = 8.6 Hz,
H-5'), 6.63 (1H, dd, J=2.2, 8.6 Hz, H-6"), 5.67 (1H, s,
3-OH), 3.87 (3H, s, 4-OCHj3), 2.88 (2H, m, H-7'),
2.82 (2H, m, H-8'); °C NMR (CDCl;, 125 MHz): &
168.3 (C-2), 114.3 (C-3), 177.7 (C-4), 47.0 (C-5), 46.6
(C-6), 48.8 (C-7), 47.9 (C-8), 161.3 (C-9), 120.9
(C-10), 132.5 (C-1"), 114.5 (C-2'), 145.9 (C-3'), 145.5
(C-4"), 110.9 (C-5"), 119.8 (C-6'), 32.4 (C-7"), 35.6
(C-8'), 56.1 (4'-OCH3). VA b iEids 5 Cik[16]—
#;, W% N oxidoagarochromone C.

(58,6R,7S,8R)-2-[2-(3'-Hydroxy-4'-methoxy-
phenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-tetra-
hydrochromone (8) H g R4S (DMSO);
mp. 190°C~191°C; l2b'=-24.6 (¢ 0.10, CH;0H);
ESI-MS m/z: 3652 [M + H]"; 20173 C1sHy0s; 'H
NMR (DMSO-d,, 500 MHz): & 6.25 (1H, s, H-3), 4.56
(1H, dd, J = 6.9, 3.6 Hz, H-5), 3.89 (1H, ddd, J = 6.9,
4.5, 4.5 Hz, H-6), 3.98 (1H, ddd, J = 6.9, 4.5, 4.5 Hz,

H-7), 438 (1H, dd, J = 6.9, 4.5 Hz, H-8), 6.66 (1H, d,
J=22Hz, H-2"), 6.81 (1H, d, J = 8.0 Hz, H-5), 6.60
(1H, dd, J = 8.0, 2.2 Hz, H-6"), 2.83 (4H, m, H-7',
H-8'), 3.72 (3H, s, 4-OCHj3), 5.40 (1H, d, J = 3.0 Hz,
5-OH), 5.74 (1H, d, J = 5.0 Hz, 6-OH), 5.45 (1H, d, J =
5.0 Hz, 7-OH), 5.85 (1H, d, J = 6.5 Hz, 8-OH), 8.31
(1H, s, 3-OH); C NMR (DMSO-d;, 125 MHz): &
169.3 (C-2), 113.6 (C-3), 180.0 (C-4), 68.3 (C-5), 73.4
(C-6), 73.8 (C-7), 70.5 (C-8),159.1 (C-9), 120.4
(C-10), 132.4 (C-1"), 115.6 (C-2'), 146.4 (C-3'), 146.1
(C-4"), 1122 (C-5"), 118.7 (C-6'), 31.2 (C-7'), 34.7
(C-8"), 55.6 (4'-OCHs). LA Ltk it 5 SCwk[17]—
0, #H% 5E N(5S,6R,7S,8R)-2-[2-(3'-hydroxy-4'-meth-
oxyphenyl)ethyl]-5,6,7,8-tetrahydroxy5,6,7,8-tetra-
hydrochromone
6,7-cis-Dihydroxy-2-(2phenylethyl)-5,6,7,8-tetra-
hydrochromone (9) Fr AN 2 BY [l 4(CH;0H);
[} =~ 17.3 (¢ 0.68, CH;OH); ESI-MS m/z: 287.1 [M +
H]"; 2+ 72 CsH,504; 'H NMR (CD;0D, 500 MHz):
8 6.06 (1H, s, H-3), 2.59 (2H, dd, J = 5.3, 17.2 Hz,
H-5A), 2.54 (2H, dd, J= 6.2, 17.2 Hz, H-5B), 3.98 (1H,
m, H-6), 4.03 (1H, m, H-7), 2.96 (2H, dd, J = 5.0,
10.2 Hz, H-8), 7.19 (2H, m, H-2", H-6"), 7.26 (2H, t, J =
7.6 Hz, H-3', H-5"), 7.16 (1H, m, H-4), 2.87 (2H, m,
H-7'), 2.78 (2H, m, H-8'); °C NMR (CD,0D, 125 MHz):
8 170.6 (C-2), 112.9 (C-3), 181.7 (C-4), 27.0 (C-5),
69.0 (C-6), 68.8 (C-7), 34.0 (C-8), 163.5 (C-9), 119.6
(C-10), 141.3 (C-1"), 129.5 (C-2"), 129.6 (C-3"), 127.5

3 R,=R;=H

4 R,=OCH,, R,=H

5 R,=OCH,. R,=OH

B 1 LAY 1~10 BIZ5H

Fig. 1 Structures of compounds 1-10
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(C-4"), 129.6 (C-5'), 129.5 (C-6'), 33.9 (C-7'), 36.2
(C-8). DL il #idls 5 3CR[A8] A — B, #%5E
“A 6,7-cis-dihydroxy-2-(2phenylethyl)-5,6,7,8-tetrahydro-
chromone.

N-trans-Feruloyltyramine (10) Tt 8 IR
(CHzOH); ESI-MS m/z: 314.1 [M + H]"; 4+ ¥
CisH1sNO4; *H NMR (CD30D, 500 MHz): & 7.09 (1H,
d, J = 2.2 Hz, H-2), 6.77 (1H, d, J = 8.1 Hz, H-5), 7.00
(1H, dd, J = 8.2, 2.2 Hz, H-6), 7.41 (1H, d, J = 15.7 Hz,
H-7), 6.38 (1H, d, J = 15.7 Hz, H-8), 7.03 (2H, d, J =
8.3 Hz, H-2', H-6'), 6.70 (1H, d, J = 8.3 Hz, H-3,
H-5%, 2.73 (2H, t, J = 7.7 Hz, H-7), 3.45 (2H, m, H-
8'), 3.85 (3H, s, 4-OCH3); *C NMR (CD;0D, 125 MHz):
§ 128.3 (C-1), 111.5 (C-2), 149.3 (C-3), 149.8 (C-4),
116.5 (C-5), 123.2 (C-6), 142.0 (C-7), 118.7 (C-8),
169.2 (C-9), 131.3 (C-1"), 130.7 (C-2), 116.3 (C-3"),
156.9 (C-4'), 116.3 (C-5"), 130.7 (C-6"), 35.8 (C-7"),
42.5 (C-8'), 56.4 (4'-OCHg). DA Lt 5 Ciik[19]
FEA—FL, % E N N-trans-feruloyltyramine.

2.2 FEHEWHK

SR Elman ¥EFT MTT VEIE TS
1~10 (1) T JIE ok IS Sl )3 1 A 1 20 B B v 12k
EPEMEE R, (& 1, 3,6,7,9 110 X
T R B il B AT — o BTS2, S 4 T
NS PERE JE s 4 Mk K-562 A1\ 1 i 41 il
Pk SGC-7901 B E A5 M HHIEN, L&YW 1
A3 6 N\ 98 41k BEL-7402 45 #0113 1 (%
1 /1 2).

%1 (B 1~10 (0.05 mg mL ) i 2t FH ke BE 37 1k
Table 1 Anti-acetylcholinesterase activities of compounds 1-10

(0.05 mgmL™)

wam TEES
Compound Inhibition rate (%)
1 11.440.4
<10
43.940.6
<10
<10
46.140.4
47.930.6
<10
14.440.6
10 27.830.4
flb Ak Tacrine 61.240.6

© 0 N o g~ W N

024 %
£ 2 B 1, 3T 4 (A s
Table 2 Cytotoxic activities of compounds 1, 3 and 4
W ICso (wmol L)
Compound K-562 SGC-7901 BEL-7402
1 - - 44.68
3 - - 421
4 44.88 47.03 -
T Taxol 1.9 7.4 6.3
A \/\
3 ik

I 2 ot nl AN s O s 5v2s, AT
HREF A= YA LB FE U A I B 2 G 4 N 28
BEACHGES 7 0 15 3 10 Mead, Hd 9 4~ 2-(2-
HIRYOEIZE(LEY 1~9), 1 DRSS &
10). AAMEDE AL KRR, ED 1. 34 6.
7~ 9 110 X LPBEARBREREE AT — & MRS, 1k
9 1 A0 3 % N 4H Ik BEL-7402 4555 140
WM LB 4 % NBHERE R (1 fp4E ik K-562 Al
N B4R SGC-7901 t1 A — & FHMHIE FH .

HHT, B PN AMEE T DT b BRI
H AR (A, sinensis)F L KT &M (A. malaccensis),
SIE 2-(2-78 L) B SRAN A WA T B A% 1) 45
FIRE SR 43 R 4 Fp2RAL: flidersia 2874 [ 2-(2-% 4,
FYOEE . PAE DU R-2-(2- K I (i . BUR -
P& -2-(2-7% 2.3 BB A 5,6,7,8-T0 5 -2-(2-45 2. 3%)
. FRATNEF AR DA EA8 T Bid
4 FRASTY[ 2-(2-2K ) i, by S AT 307 FRC
5 E U RGTAE I 2-(2-28 25 4R 1)
GEN SRR BEA 75 5. Yagura 2 MM MON Az
HVTEH 7 EAFE] 3 NI A-TUE-2-2-2K 2. ) &
2S5 FRATTRT X B A A iz 7 A0 i 2 A v 1
Z B R Ferh, HARiE 17— £ 41 flidersia 254!
() 2-(2-2 238 L Y, 124 M1k, Bk
DA T8 MART iz 357 0 30 2 v 4 B A4S B R - DY -
2-(2-FK L) Ml AN 5,6,7,8-DUS-2-(2- 7K 2. 3L (i,
FTLL, A& 3~5 F1 8~10 Jy i vk A 37 357 R0 &
1 EARE

K FAR N T E AR R TR ITE T 2-(2- K 4
BE) T R ST R AR, D o A e B T R
FFI PR HE T T S AR o
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