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R AT DU E ML S T 5
LRE, 20, WA, BB, AREC, 2 A, REE

(1 RBEK2E 2 54220, =5 KB 671003; 2. ThEGF L BIE G #0H A4E YRI5,
Al TP W) AL ) 2 5 IR AR SRR T A SR %, ¥ 0 571101 )

& FE. LR ODS | B | Sephadex LH-20 45 A € 3 ¢ A | xif o€ 4ilf %€ B A A 4z 07 B 90 4 (Aquilaria
crassna) HEAT T WFGE . S5 AR BT . NSRS ZERTHLET A0 B = U0 1) £ B4R B vh 647 40 B L1 8 T 10 MG
Y, LG — XX BSR4 (9a/9b) o BRI TE AR AT 73 0] 45 08 Oy 6-H AR BE-2- [ 2-(3-Fdk-4- AU B ) 0 ] (T
(1) 6-F 4 BE-2- [2-(3-H A BE-4-2 008 ) £ 1 (A (2) \6,7- H 43k -2- (2R £ 3k ) (6 (3) \6-F2 Jk-2-
(2- R HE) (Ul (4) \6-F2HE-2- [ 2-(4-HAEHEAR) S B A (5) 8-F-6-F2HE-2- [ 2-(3-FAE-4- WA HAR) &
SRR (6) 8-5-6-F83-2- [2-(4-HI IR ) £ HE @ (7) | oxidoagarochromone B(8) 4’-demethoxyaqusis-
nenone D(9) . it L5467 F1 9 B E WMRTHLT IR B0 A vh 4 A5 3, 16 PR 4 R Bos b & 1
2 %k 20 Pk BB G Tl EL A — 2 3 R 1, AL B 2 %) AN P 5 1 L 40 i K562 JH A 458 A 1 sk 2
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Abstract: Ten compounds, including one pair of enantiomers (9a/9b) , were isolated from the ethanol extract of agar-

wood originating from Aquilaria crassna in Cambodia by comprehensive chromatographic techniques including ODS,
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silica gel and Sephadex LH-20. On the basis of spectroscopic data, they were identified as 6-methoxy-2- [ 2-(3-hydroxy-

4-methoxyphenyl) ethyl] chromone (1), 6-methoxy-2- [ 2-(3-methoxy-4-hydroxyphenyl) ethyl] chromone (2), 6,7-
dimethoxy-2-(2-phenylethyl ) chromone (3), 6-hydroxy-2-( 2-phenylethyl) chromone (4), 6-hydroxy-2- [ 2-(4-me-
thoxyphenyl) ethyl ] chromone(5), 8-chloro-6-hydroxy-2- [ 2- ( 3-hydroxy-4-methoxyphenyl) ethyl ] chromone (6), 8-

chloro-6-hydroxy-2- [ 2- (4-methoxyphenyl) ethyl] chromone (7), oxidoagarochromone B (8), 4’-demethoxyaqusis-

nenone D (9). Compounds 6, 7 and 9 were isolated from agarwood of A. crassna for the first time. Among those, com-

pounds 1 and 2 showed inhibitory activities against acetylcholinesterase. Compound 2 had weak inhibitory effect on K562

cell lines.

Key words; Cambodia, agarwood, Aquilaria crassna, chemical constituents, acetylcholinesterase inhibitory activity,

cytotoxic activity

VLA A #ii 7 BE ( Thymelaeaceae ) VT J& ( Aqui-
laria)) BAUTLH & ( Gyrinops ) FHY) 75 A 4 Jig 1 T 1
WA (R EZG I B 4 2015) , DIHREESNA
il REZT Ly S N e 6 R 7 G = W S e W
i T IR X g8 SO e AE TR, B IR T IR
K PO | R X BB R R g A
22 51 4 2015) , BACZG B2 0F 98 & 90, UL
Fr HABUS BE PR PUEL U A0
B B PUAMAR S 25 PR (R, 20174
A ,2016; REHESE,2017) . HETRIE DI S
LA 23 B, FE A T E R E L g
) CERE RO SE TRV B R VY WA AR I
52 (4 5 RN SCAT L 2015) o [ N A2 X T
F A2 B BFIT UG T 20 42 50 4R4%, BRTE %
FE T 300 A0 2E RS, EBRAE L SER 2-
(2-K 238 (AL 54 (Chen et al., 2012 ; Bk
& ,2017; Naef, 2015; fif T 5%, 2015; Shao et al.,
2016 ; M} W55, 2017 ; Xiang et al., 2017)

WIPEETASTLEFER (A, crassna) 85040 T 53
ZERE N WS E R (S A SR,
2015) ,  H & F AT R 57 08 0T A 14 Ak 2 B 43 A A=
Wi PRI 5% 40T g A UL w0 P A R
R R T AR UL AT T WESY, B T A w4
PR 2-(2- AR 23 ) BT & W, #6531k & P 2
A 1 2 Tk IR B A it 41 161 355 A R ol b T
(R %, 2017; ELLIB % ,2016; #4755 ,2016;
Yang et al., 2017) , ASHIF 5% 35 FH O 3 28 7 A fl b7
BB UTA N Ak, NI B PR R oy B S e T
10 4> 2-(2- R 288 Bl ik &9 (B 1), ik

6.7 F19 K0 B MR L AR LA Hh oy A
B W AB R T R B AR U0 A 1 AL 5
a3, 2D IT R M AR T AR

[ RN

1.1 ##4

UURAEAL T 2017 48 11 A TR, 4
o [ R RO B 27 B BT A W H R WF 5 BT £ S
=+ % g HILIEAE Y AR BT IR (Aquilaria crassna)
PRA GRS A (JPZ20171101) , PRAF T r B R Al
Bl e Ry A= W BOR DT 5T A
1.2 {25 F0i 7

I A ZHTRERE G(200~300 H,60~80 H)
(T &M EAL L)) s e #% 78 & AL (18 E Heidolph
Laborota ) ; Sephadex LH-20 ( & Merck 2y &) ) ;
ODS(20~45 £F SymbolmA@ m) ( H 7K Fuji 24 7)) ;
T RO R 8154 ( Agilent 1260) (35 H 2 HEE R
HBR A 3 AiEH: (C g ,250 mmx4.6 mm,ID) ( H
7K Nacalai Tesque 23 7)) ; Rudolph Autopol III polar-
imeter( 3¢ [ Rudolph Research Analytical ) ; 2 il £
T RO HE 5,3 AL ( SUMMIT P680A ) ( 3£ [ Dionex
NE]) 2B IR (C g, 250 mmx10.0 mm, ID)
( HZA COSMOSIL 24 #] ) ; ELX-800 Fhr X ( 38 [ 5
FEH]) 5 Bruker AV-500 HU 5 A% 1 3 4R Dk % 4%
TMS N FR

[ P YR T A e LR 1
WS — A4 4 W R ( DNTB) At 52 bk ( 25 [ Sigma
N 5 NSRRI I 40 i AR K562 (b R
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1 R]:H, R2:OH, R3:OCH3
2 R]:H, Rz:OCH3, R3:OH

6 R]ZOH, Rz:OCH3
7 R,=H, R,=OCH,

9a 5R,6S,7R.8S
9b 55,6R,7S,8R

K1 fead 1~9 4514
Fig. 1 Structures of compounds 1-9

B 13 /E AR BT B A )
2 BB ELH

A4 ) BRI ZE AT P IR T A A & (928.0 )
F 95% < m# L4 E 3 W (AEYK 3 h, BN
ANCEES L) WS, 15 O FERE 375.2 g, FK
W CBEREIUCY) 3 0T BB MU, FH A v g AT AR
B, 15512 B 440.0 mg, ol 4% 5B 7 28 Dk He A £ 3%
DI -HEE(L: 0~0: 1) BhEEVERL, 155 20 4~
Wy (Fr.1~Fr.20) .

Fr.9 (6.9 g) 4 Sephadex LH-20 ( f71iHf# : &
P c WEE =21 1) M, 755 3 M (Fr.9-
1~Fr.9-3), Fr.9-3(5.0 g) & fE A (i, U4
Bk~ MR MR (50 = 1) PR, 743 9 DA (Fr.9-
3-1~Fr.9-3-9), Fr.9-3-6(306.5 mg) £ B i
Rk, LA k- S0 - I (100 @ 10 ¢ 1) PR,
23] 14 A (Fr.9-3-6-1~Fr.9-3-6-14)
Fr.9-3-6-14(41.0 mg) i iz 2 il 45 = S08OR (6%

I C #E,35% L MEK, T 4 mL + min™, 4500 3
K 244 nm) YERL 13 EIL A 8(4.5 mg, P B B ]
12.8 min) .

Fr.12 £ ODS # @ 3%, DL fE-K (3 7 ~
1 0) BB REVENE , 75580 12 N (Fr.12-1 ~Fr.12-
12), Fr.12-7(1.5 g) #3543 A @ B 4 KR
Ay ST PR O E R AR A R 172.0
mg , A RE A A3, DL - H B2 (200 1 1~0 ¢
D) BEEEVEM, 43 8] 4 DA (Fr12-7-1~Fr. 12—
7-4), Fr.12-7-4(42.0 mg) i 3 2 1 4 5 20 A
IEAL(C o HE,65% H K, ik 4 mL + min” | K
WP 222 nm) Ve, S BMEE P 6 (5.9 mg, {1
WFE] 11.0 min) . Fr.12-7-2(29.4 mg) @ i 2 il £
RO AT (C HE,32% 27K, K 4 ml -
min™ R K 242 nm) e, S B E W) 5(4.0
mg, PR EFE] 41.7 min) FIILEY 4(4.4 mg, £
WFE] 47.2 min) . Fr.12-10(1.9 g) 26k FE (03
LG — H Sy o o 500 A 82 R, 15 31 5 A T AR
(Fr.12-10-1~Fr.12-10-5) , Fr.12-10-1(552.7
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mg) Z: ODS, LIH B -/K (3 : 7~1:0) BREEBEMN,
B3] 7 A FA (Fr.12-10-1-1~Fr.12-10-1-7) ,
Fr.12-10-1-3(139.4 mg) i izt 2 ] % 5 20 HH €5,
THEAL(C o HE,32% G K, Wi 4 mL « min™, £ U
PR 222 nm) Pl , 53] 4 SR (Fr.12-10-1-3
-1~Fr.12-10-1-3-4) , Fr.12-10-1-3-3(19.0
mg ) 38 12 24 i) £ B RO AR B AL (C 1, 32%
KL 4 mL - min R 222 nm) PRI, 15
FMLAY 7(1.9 mg, (R BTE] 21.2 min) , Fr.12-
10-1-6(36.3 mg) i i 2 il 28 = 0B AH 35 1
(C ot ,45% CHE K, I E 4 mL - min™ |, A0 3 &
244 nm) P i, B A 9(7.0 mg, £ B I [A]
12.8 min) .

A EEAE B (440.0 mg) 242 Sephadex LH-20
(A 153] 3 N (Fr.21 ~Fr.23) . Fr.22(321.2
mg) 45 ODS( HIEE-7K ,3 = 7~1: 0) BRIV, 195 6
Ay (Fr.22-1~Fr.22-6) , Fr.22-5(90.8 mg) &
RECHE 235, LA il ik - R (80 « 1) BeME, 155 4
Ay (Fr.22-5-1~Fr.22-5-4) , Fr.22-5-4(20.0
mg ) 281l A 1R MO 835X (C g FE, 609% FHBEK
P 4 mL - min” KK 198 nm) VRN, 15 24k
AW 1(1.5 mg, B WHE] 11.5 min) ALEH 2(1.7
mg, B AFE] 13.3 min) . Fr.22-5-3(15.0 mg) il it
2 T £ RORAH LA (C o b, 58% HIBEK , L 4
mL - min™, KK 232 nm) BEMR, 5 24L& 3
(1.1 mg, PREARTE] 21.6 min) ,

3 Sk

k&Y 1 &G E K, ESI-MS m/z: 349.3
[M+Na]", 2> F+®& C,H,,0,,'H NMR (CD,OD,
500 MHz) : 8, 2.99 (2H, m, H-8'), 3.00 (2H,
m, H-7'), 6.15 (1H, s, H-3), 6.64 (1H, dd,
J =8.0,20Hz, H6), 6.68 (1H, d, J = 8.0
Hz, H-5'), 6.76 (1H, d, J = 2.0 Hz, H-2"),
7.37 (1H, dd, J = 9.2, 3.1 Hz, H-7), 7.50 (1H,
d, J =3.1Hz, H5), 7.54 (1H, d, J = 9.2 Hz,
H-8), 3.74 (3H, s, 4'-OMe), 3.89 (3H, s, 6-
OMe); °C NMR (CD,0D, 125 MHz): 8. 171.7

(C-2), 110.1 (C-3), 180.4 (C-4), 105.6 (C-5),
158.6 (C-6), 124.9 (C-7), 120.7 (C-8), 152.9
(C-9), 124.9 (C-10), 132.7 (C-1"), 113.1 (C-
2'), 148.9 (C-3"), 146.7 (C-4"), 116.2 (C-5"),
121.9 (C-6"), 33.8 (C-7"), 37.4 (C-8'), 56.3
(6-OMe) , 56.3 (4'-OMe) , L% EEY 1K 6-
FHAR(JE-2- [2-(3 B dk-4-F LK) &3k ] (i (2=
,2014) .

k& 2 H@E K, ESI-MS m/z: 349.4
[M+Na]*, 5+ FX C,H,O0,,'H NMR ( DMSO-d,,
500 MHz) ;: &, 2.83 (2H, m, H-8'), 2.84 (2H,
m, H-7'), 6.10 (1H, s, H-3), 6.72 (1H, d, J =
2.0 Hz, H-2'), 6.57 (1H, d, J = 8.0 Hz, H-5"),
6.53 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.29
(1H, d, J = 9.0 Hz, H-8), 7.30 (2H, dd, J =
9.0, 3.0 Hz, H-7), 7.52 (1H, d, J = 3.0 Hz, H-
8), 3.59 (3H, s, 3’-OMe), 3.76 (3H, s, 6-
OMe) ; “C NMR (DMSO-d,, 125 MHz) ; . 168.9
(C-2),109.0 (C-3), 176.6 (C-4), 104.8 (C-5),
156.4 (C-6), 123.1 (C-7), 119.8 (C-8), 150.7
(C-9), 123.8 (C-10), 130.8 (C-1"), 112.6 (C-
2'), 144.9 (C-3"), 147.5 (C-4"), 115.4 (C-5"),
120.5 (C-6"), 31.9 (C-7'), 35.3 (C-8"), 55.8
(6-OMe) , 55.5 (3'-OMe) , Z%EMEY 2 H 6-
HAR JE-2- [2-(3-H R H4-1 1K) 2 %] 6 i
(Konishi et al., 2002)

k&8 3 @ IR, ESI-MS m/z: 333.3
[M+Na]",%F C,,H,0,,"H NMR (CD,0D, 500
MHz) : 6,,2.97 (2H, m, H-8'), 3.05 (2H, m, H-
7'y, 6.07 (1H, s, H-3), 7.10 (1H, s, H-8),
7.19 (1H, m, H-2' ~ 6'), 7.41 (1H, s, H-5),
3.87 (3H, s, 6-OMe), 3.94 (3H, s, 7-OMe) ; “C
NMR (CD,0OD, 125 MHz) ; 6.170.7 (C-2), 110.0
(C-3),179.9 (C-4), 104.8 (C-5), 149.4 (C-6) ,
156.7 (C-7), 101.1 (C-8), 154.5 (C-9), 127.5
(C-10), 141.3 (C-1"), 129.6 (C-2", C-6'),
129.4 (C-3", C-5"), 127.5 (C-4"), 34.1 (C-7"),
37.0 (C-8'), 57.6 (6-OMe), 57.0 (7-OMe) , £
KB EW 3 R 6,7 ZHAEIEL-2-(2-K 3 {4
(Alkhathlan & Al-Hazimi,2005)
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k&Y 4 LM, ESI-MS m/z; 267.2
[M+H]", 4+ ¥ C,H,0,.,"H NMR ( DMSO-d,,
500 MHz) . 6, 2.93 (4H, overlapped, H-7", H-
8'), 6.10 (1H, s, H-3), 7.16 (2H, overlapped,
H-7, H-8), 7.24 (5H, overlapped, H-2" ~ 6"),
7.40 (1H, d, J = 9.0 Hz, H-5); "C NMR
(DMSO-d,, 125 MHz): 8, 168.3 (C-2), 108.6
(C-3), 176.7 (C-4), 119.4 (C-5), 150.0 (C-6) ,
126.2 (C-7), 119.4 (C-8), 149.5 (C-9), 124.0
(C-10), 140.0 ( C-1"), 128.3 (C-2", C-6'),
128.4 (C-3", C-5'), 126.2 (C-4"), 32.1 (C-7"),
34.8 (C-8'), ZUFEMAY 4 h 6-FF2-(2-H
CEE) i (A SCHT A ,2010)

fk&W S HEK AR, ESI-MS m/z: 297.3
[M+H]", 4+ F X C4H,0,.,'H NMR (CD, 0D,
500 MHz) : 8, 2.92 (2H, m, H-8'), 2.98 (2H,
m, H-7"), 6.05 (1H, s, H-3), 6.78 (2H, m, H-
3, H-5'), 7.08 (2H, m, H-2', H-6'), 7.20
(1H, dd, J = 9.0, 3.0 Hz, H-7), 7.33 (1H, d,
J = 3.0 Hz, H-5), 7.42 (1H, d, J = 9.0 Hz, H-
8), 3.70 (3H, s, 4'-OMe); “C NMR (CD,0D,
125 MHz) ; 8. 171.4 (C-2), 109.8 (C-3), 180.6
(C-4), 108.7 (C-5), 156.5 (C-6), 124.5 (C-7),
120.5(C-8), 152.0 (C-9), 123.1 (C-10), 133.2
(C-1"), 114.9 (C-2', C-6"), 130.4 (C-3', C-
5'), 159.8(C-4"), 33.2 (C-7"), 37.3 (C-8'),
55.6 (4'-OMe) , &I EMGW 5 J 6-72H-2- [ 2-
(4-FEILR) 2L TR (IR 1045, 1989)

k&Y 6 i@k K, ESI-MS m/z; 347.2
[M+H]*, %3 C 4 H,;Cl0,,"H NMR ( DMSO-d,,
500 MHz) : 8,,2.89 (2H, m, H-8'), 2.92 (2H,
m, H-7'), 6.16 (1H, s, H-3), 6.59 (1H, dd,
J=8.2,2.1Hz, H6'), 6.65 (1H, d, J = 2.1
Hz, H-2"), 6.78 (1H, d, J = 8.2 Hz, H-5'),
7.19 (1H, d, J = 2.9 Hz, H-7), 7.34 (1H, d,
J =29 Hz, H-5), 3.70 (3H, s, 4’-OMe) ; “C
NMR ( DMSO-d,, 125 MHz): 8. 168.4 (C-2),
108.9 (C-3), 176.2 (C-4), 107.2 (C-5), 146.3
(C-6), 122.6 (C-7), 122.2 (C-8), 146.1 (C-9),
125.1 (C-10), 132.4 (C-1"), 115.6 (C-2"),

146.1 (C-3"), 146.3 (C-4'), 112.2 (C-5'),
118.7 (C-6"), 31.3 (C-7"), 35.0 (C-8"), 55.6
(4'-OMe) , Z%ENEY 6 Jy 8-H-6-F8H-2- [ 2-
(3-F2 3E-4-F | FE K ) £ F ] @ i (Liao et al.,
2016) .

k&Y 7 FEEK K, ESI-MS m/z; 331.4
[M+H]*, 4T3 € H,;Cl0,.,'"H NMR ( DMSO-d,,
500 MHz) : 8,2.99 (2H, m, H-8'), 3.04 (2H,
m, H-7"), 3.73 (3H, s, 4’-OMe), 6.05 (1H, s,
H-3), 6.81 (2H, d, J = 8.7 Hz, H-3', H-5"),
7.12 (2H, d, J = 8.7 Hz, H-2', H-6'), 7.18
(1H, d, J = 2.9 Hz, H-7), 7.20 (1H, d, J =
2.9 Hz, H-5); “C NMR (DMSO-d,, 125 MHz)
8.170.7 (C-2), 109.7 (C-3), 180.2 (C-4),
126.3 (C-5), 159.8 (C-6), 109.2 (C-7), 123.9
(C-8), 145.9 (C-9), 126.3 (C-10), 133.2 (C-
1), 130.4 (C-2", C-6'), 115.0 (C-3", C-5'),
159.8 (C-4"), 33.1 (C-7"), 37.2 (C-8"), 55.6
(4'-OMe) , Z%EMEY T I 8-H-6-F8H-2- [ 2-
(4-PF A EIR) ZE A (Gao et al., 2012) .

k&Y 8 M@k K, ESI-MS m/z: 313.2
[M+H]*, % F3 C4H,,0,,'H NMR (CDCl,, 500
MHz) : 8,,2.92 (2H, m, H-7"), 2.82 (2H, m, H-
8'),3.83 (2H, t, J = 3.8 Hz, H-6, H-8), 3.97
(1H, t, J = 3.1 Hz, H-7), 4.34 (1H, d, J = 3.5
Hz, H-5), 6.15 (1H, s, H-3), 6.84 (2H, d, J =
8.6 Hz, H-3', H-5'), 7.08 (2H, d, J = 8.6 Hz,
H-2', H-6'), 3.79 (3H, s, 4'-OMe); "“C NMR
(CDCl,, 125 MHz) : 8, 168.4 (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),
131.3 (C-1"), 129.3 (C-2', C-6"), 114.2 (C-3’,
C-5"), 158.5 (C-4"), 32.2 (C-7'), 35.7 (C-8'),
55.4 (4'-OMe), £ % E LG 8 i Oxidoagaro-
chromone B( #7£%,2016) .,

RGP 9 (9a F19b)  HERE K, ESI-MS m/
2: 609.2 [M+H]", 5+ ¥ CyH,, 0,,' H NMR
(CD,0D, 500 MHz): 6, 2.87 (2H, m, H-8'),
2.92 (2H, m, H-8"), 2.97 (2H, m, H-7'), 3.08
(2H, m, H-7"), 4.32 (1H, dd, H-6), 4.46



4 4] B 5  ROB BRI DU 1 17 L F 5T 545

(1H, d, H-8), 4.49 (1H, dd, H-5), 4.73 (1H,
d, H-7), 6.06 (1H, s, H-3), 6.17 (1H, s, H-
3"y, 6.69 (1H, d, J = 8.3 Hz, H-6"), 6.75
(1H, d, J = 8.3 Hz, H-5"),7.18 (5H, m, H-
2" ~ H-6"),7.36 (1H, dd, J = 9.2, 3.1 Hz, H-
7"y, 7.50 (1H, d, J = 3.1 Hz, H-5"), 7.54 (1H,
d, J = 9.2 Hz, H-8"), 3.76 (3H, s, 4”"-OMe) ,
3.89 (3H, s, 6”-OMe); “C NMR (CD,0D, 125
MHz) . 6. 170.5 (C-2), 113.7 (C-3), 180.9 (C-
4),33.4 (C-5), 655 (C-6), 75.8 (C-7), 70.3
(C-8), 164.3 (C-9), 122.8 (C-10), 141.2 (C-
1), 129.4 (C-2", C-6"), 129.5 (C-3', C-5"),
127.4 (C-4"), 33.9 (C-7"), 36.2 (C-8"), 171.8
(C-2"), 110.0 (C-3"), 180.4 (C-4"), 105.6 (C-
5"), 158.5 (C-6"), 124.9 (C-7"), 120.9 (C-8"),
152.9 (C-9"), 124.9 (C-10"), 131.8 (C-1"),
123.9 (C-2"), 142.8 (C-3"), 148.0 (C-4"),
112.4 (C-5"), 122.6 (C-6"), 29.9 (C-7"), 37.5
(C-8"), 56.3 (6"-OMe), 56.5 (4"-OMe) , 4%
EAL AW 9 1 45 ¥4 4 47 -demethoxyaqusisnenone
D(Huo et al., 2018) ,

P SCHR P RGE | S 1145 #4) A 47 -demethoxyaqusis-
nenone D (LA Y18 DL — X X B A0 14 43 25 15 2],
25 NMR Al ke BUASAIT S B A 19 46 & 0 A AR [ 1Y
FrEE IR (H 2 et I it B0 R A 35 SR A
NPT SEAE, BP [« ]25 D = 0.07 (¢ 0.56, MeOH) ,
HT SH A BRI T R — X ) B S AR | 28 T (8 1
IR EOR R HO e S W RIR G, RIE &
Y1 9af9b(E 2),

4 E MR

LG5 1.2.4 1 5 2 8 Ellman 75 ( Ellman et
al., 1961 ;Yang et al., 2014) #E47 T Z BERHBaliBis dfg 411
WS PRI, AR S R R A 1 2 B
A—EM OB EE EEMHEHE (R D), &0k
5, A AT 5 0] HR A 22 558 B S5 KT (P<0.05) . b
Y112 4 F15 20 MTT 7% ( Mosmann, 1983 ) #1474
JEEIE I, AR SRR AT 2 X S M
Ji L5 4 A K562 ELA # s /e, (b &
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Fig. 2 Resolution of mixture of 9a/9b by chiral column

1.4 F15 LI, tbEW 2 19 1C, 2 43.65 pg -
mL™" | PHPEXT IR N 1IC, 0 1.9 pg - mL', &4
K A A 2 FE RV 2R EE R 100,50 25 ,12.5 pg -
ml." A 5506 R ) 25 57k I K (P<0.05) (£ 2)

®1 WEW1.2.475 K ZBAEEEESHDH)
EMEMILER (W 50 pg - mL7)
Table 1 AChE inhibitory activity of compounds

1,2, 4and 5 (at 50 pg - mL™")

1+l 322 14| 522
et MEE MEE
C d Inhibition ratio C q Inhibition ratio
ompoun (%) ompoun (%)
=Py 0 4 <10 =*
Control
1 28.570 + 0.026 * 5 <10 *
2 22.000 = 0.039 % fil1sEik 73.350 + 0.057
Tacrine'

W, # Fom P<0.05; "o BN

Note: * means P<0.05; ' means positive control.

s i

164 A 1k, 5 T BRI 28 Jr 7= TR Ak 2 W o B
FESCHRARGE A — 55, B R AR 8] T LA & S
2-(2-AR L) A T AN AT 2 i 25 4k & P ( Alkhathlan
& Al-Hazimi,2005) , AW 53 % FH £ Fh @i £ AR,
BRI ZERT R R U L AR B b 2 B 45 31 10
A2-(2- R H) B &, Hoh k&6 .
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Table 2 Inhibitory activity of Compound 2 against K562
S i O i

(pg-mL") (%)
25 0 1.285+0.075 —

2 100 0.404+0.009 = 64.149

50 0.607+0.115 = 52.673

25 0.916+0.063 * 31.972

12.5 1.044+0.009 = 23.159

6.25 1.295+0.023 1.183

3.125 1.230+0.004 4.358

i # KR P<0.05,
Note: * means P<0.05.

7 M9 S E MR AR IR h o AR R, w7
WA T P DU B AL 8o HA, DT b 23
B B A AR 2-(2-0K £ 5L ) R A 2-
(- H) (o] — AR & 5 /> ( Yagura et al. |
2003 ; Liao et al., 2016 ;Gao et al., 2012; Wu et al.,
2012 ; #{4f & ,2017 ; Huo et al., 2018; Xiang et al.,
2017;Yang et al., 2017) ., ABFFEEF] T HADEH
WARH 2-(2-H 238 ) IR P A 2-(2-5K 20 ) 8
B — A 8-G-6-48 BE-2- [ 2-(3-4% Hh-4-HT | A
H) CHE] A (6)  8-5-6-F2HE-2- [ 2-(4-H &
2K) 2 FH TR (7) Al 4'-demethoxyaqusisnenone D
(9) , FWFFEA R TR (A2 il or 22 S 4 it T
— MG, ABFREENLS R ER AP 1
2 X5 £ Tt N B AR B A — € i s v kA
Py 2 XF AR T 1 0005 4 A B A A 55 0 4 o
P, A SR 28 Aol iz 3 I8 T A 1 itk — 2 W ST AT
FHSRAE T — s i BRI

SE K.
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