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Chemical Constituents of Agarwood Originating from Gyrinops salicifolia
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Abstract: Eight 2-(2-phenylethyl) chromones derivatives were isolated from agarwood originating from the root of Gyri-
nops salicifolia using ODS ,silica gel and Sephadex LH-20 column chromatographies, then structurally identified by spec-
tral analysis. The isolated compounds were identified as 2-(2-phenylethyl) chromone (1) ,5,8-dihydroxy-2-(2-phenyle-
thyl) chromone (2) ,5, 8-dihydroxy-2-[ 2-( 4-methoxyphenyl ) ethyl | chromone (3),6, 8-dihydroxy-2-( 2-phenylethyl )
chromone (4) ,6-hydroxy-7-methoxy-2-[ 2-( 4-hydroxyphenyl ) ethyl ] chromone (5) ,6-methoxy-7-hydroxy-2-[ 2-( 3-hy-
droxy-4-methoxyphenyl) ethyl ] chromone (6 ), 6-hydroxy-7-methoxy-2-[ 2-( 3- hydroxy-4-methoxyphenyl ) ethyl ]
chromone (7) and 6-hydroxy-2-[ 2-(3-methoxy-4-hydroxyphenyl ) ethyl ] chromone (8). All the compounds were isolated
from agarwood originating from G. salicifolia for the first time. All the isolated compounds were tested for acetylcholinest-
erase inhibitory activity using Ellman colorimetric method. The results indicated that compounds 2-4 and 7 exhibited in-
hibitory activity against acetylcholinesterase.

Key words : Gyrinops salicifolia ;chemical constituents ;2-(2-phenylethyl ) chromones ; AChE inhibitory activity
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adex LH20 ( HIi%) , Fi28 ODS( HIfiE-7Kk =3:7 ~1:0)
B FEVEMG, 4533 19 N3 (Fr.3-1 ~ Fr.3-19), Fr.
3-5(143.4 mg) £ Sephadex LH20( B lE) , lF&8 ) &
FECHE (200 ~300 H ) a3 (S 05-H i = 100: 1) ¥
i, 5201k 4(10.4 mg) , Fr.3-6(99.3 mg) &
Sephadex LH20( I i) , 45 F| Fr. 3-6-1(66.0 mg) .,
Fr.3-6-1(66.0 mg) F-£5 )7 &2 1k i 4 (200 ~ 300 H)
i (A7- P BE =200: 1) YEME, 15 21654 8(5. 3
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25 ODS(HIEE-/K =3:7 ~1:0) BREEVEML, 1532 11 4
Wy (Fr.4-1 ~ Fr.4-11), Fr. 4-3(180.9 mg) £
Sephadex LH-20( FIfE) |, 48 ) & fk e A4 (200 ~ 300
H) ik (G 05- T BE =100: 1.80: 1) PEJi, 15 24k &
P15(4.1 mg), 6(4.0 mg) F7(6.3 mg) .
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a1 T R; ESI-MS m/z 273 [M +
Nal*; Xk C,H,0,;'H NMR ( CDCL,, 500
MHz) §:8.21 (1H,dd,J =8.0,2.0 Hz,H-5),7.68
(1H,dd,J =7.7,6.0 Hz,H-7),7.46 (1H,d,J =
8.4 Hz,H-8),7.41 (1H,t,J =7.6 Hz,H-6),7.28
(5H,m,H-2" H-3',H4' ,H-5' ,H6"),6.18 (1H,s,
H-3),3.09 (2H,m,H-7'),2.97 (2H,m,H-8");"C
NMR (CDCI,,125 MHz) 8:168.5 (C-2),110.4 (C-
3),178.4 (C4),125.1 (C-5),125.9 (C-6),133.7
(C-7),118.0 (C-8),156.6 (C9),123.9 (C-10),
139.9 (C-1"),128.8 (C-2',C-6"),128.4 (C-3',C-
5'),126.7 (C4"),33.1 (C-7"),36.3 (C-8") ., LU
DR S Sk R A — B, B %A
Yk 2-(2-R 5L ) (Al

a2 ek ESI-MS m/z 305 [M +
Na]*,281 [M-H] ;2% k C,H,0,;'H NMR
(CDCL,,500 MHz) §: 7.19 (5H, m,H-2’ H-3' H-
4' H-5' ,H6'),7.09 (1H,d,J =8.8 Hz,H-7),6. 59
(1H,dd,J =8.8,1.2 Hz,H-6) ,6.02 (1H,s,H-3),
3.04 (2H,m,H-7"),2.94 (2H,m,H-8"); “C NMR
(CDCl,,125 MHz) §:170.1 (C-2),108.6 (C-3),
183.7 (C4),139.6 (C-5),110.2 (C-6),121.8 (C-
7),137.1 (C8),152.1 (C9),110.8 (C-10),
144.8 (C-1"),128.7 (C-2',C-6"),128.3 (C-3',C-
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5'),126.6 (C4'),32.8 (C-7"),35.9 (C-8"), L4
Dl R S Sk R AR — B, B %A
Yk 5,8- 52 (2- K KL ) (i,

wawm3 EEBAR; ESI-MS m/z 335 [M +
Nal*,311 [M-H] ;2> %3k C4H,,0,;'H NMR
(CD,0D,500 MHz) §: 7.40 (1H,d,J =9.2 Hz, H-
7),7.37 (2H,d,J =9.2 Hz, H2' K H6"),7.07
(2H,d,J =8.6 Hz,H-3" /H-5"),6.88 (1H,d,J =
8.8 Hz,H-6),6.29 (1H,s,H-3),4.02 (3H,s,4'-
OCH,),3.30(2H,m,H-8") ,3.23 (2H,m,H-7");"C
NMR ( CD,0D, 125 MHz) §:171.3 (C-2),109. 1
(C-3),184.4 (C4),152.4 (C-5),110.6 (C-6),
122.4 (C-7),138.0 (C-8),145.6 (C9),111.3 (C-
10),132.3 (C-1"),129.8 (C-2',C-6"),114.5 (C-
3,C-5"),158.8 (C4'),55.5 (4'-0CH,) ,32.4 (C-
7'),36.8 (C-8"), LA b Pl Hcd 5 ekt ™ xh e o
A B, e ARG R 5, 8- AE-2-[ 2-(4-H
FIER) L A

wEWe REEK A ESI-MS m/z 305 [ M +
Na]*,281 [M-H] ;4 F:% C,,H,0,;'H NMR
(CD,0D,500 MHz) §:7.25 (4H,m,H-2" H-3' H-
5',H6"),7.17 (1H,m,H4") ,6.87 (1H,d,J =2.8
Hz,H-5),6.77 (1H,d,J =2.6 Hz, H-7),6.06
(1H,s,H-3),3.10 (2H,m,H-7'),2.98 (2H, m, H-
8);"C NMR (CD,0D,125 MHz) §: 170.7 (C-2),
109.6 (C-3),180.7 (C4),99.1 (C-5),156.2 (C-
6),109.6 (C-7),148.9 (C-8),142.2 (C9),125.7
(C-10),141.3 (C-1"),129.5 (C2',C-6"),129.4
(C-3",C-5"),127.3 (C4'),33.9 (C-7"),37.2 (C-
8') o VLI B 5 SCk T X IR AR — B, ik
EZAE YR 6,8-"FFH-2-(2-R 43 (afif,

wEWS  TamAR; ESI-MS m/z 335 [M +
Na]*,311 [M-H] ;2> +5k C4H,,O,;'H NMR
(DMSO-d, ,500 MHz) §:9.72 (1H,s,4’-OH),9.21
(1H,s,6-OH),7.24 (1H,s,H-5),7.13 (1H,s, H-
8),7.03 (2H,d,J =8.4 Hz, H2', H-6'),6.66
(2H,d,J =8.4 Hz,H3',H5'),6.03 (1H, s, H-
3,),3.90 (3H,s,7-0CH,),2.87 (4H,m,H-7" H-
8);"C NMR (DMSO-d,, 125 MHz) §:167.8 (C-
2),108.8 (C-3),176.1 (C4),107.2 (C-5),144.9
(C-6),153.5 (C-7),100.4 (C-8),151.0 (C-9),
116.5 (C-10),130.2 (C-1'),129.2 (C-2",C-6"),
115.2 (C3",C-5"),155.7 (C4'),31.4 (C-7"),

35.3 (C-8'),56.2 (7-0CH;), DL b % 5 3¢
Bk X HR AR — B, B AL S Y 65 3T
FHARE2-[ 2-(4-52550K) 23 ] 8,

wEW6 Rtk K;ESI-MS m/z 365 [ M +
Na]*,341 [M-H] ;2> F3k CoH Oy;'H NMR
(CDCl, ,500 MHz) §:7.63 (1H,s,H-5),7.37 (1H,
s,H-8),7.02 (1H,d,J =1.87 Hz, H2'),6.96
(1H,d,J =8.00 Hz, H6'),6.91 (1H,dd,J =
8.03,1.94 Hz,H-5") ,6.34 (1H,s,H-3) ,4.27 (3H,
s,6-OCH,) ,4.01 (3H,s,4’-0CH,),3.26 (2H,m,
H-7"),3.22 (2H,m,H-8") ;" C NMR (CDCl,, 125
MHz) §:170.9 (C-2),109.9 (C-3),180.1 (C4),
108.4 (C-5),148.9 (C-6),155.6 (C-7),100.8 (C-
8),153.7 (C9),117.8 (C-10),132.9 (C-1"),
116.2 (C-2"),146.6 (C-3"),146.0 (C4"), 113.2
(C-5'),121.9 (C-6"),33.9 (C-7'),37.4 (C8"),
57.0 (6-OCH,) ,56.3 (4'-OCH,) . D\ I J¥i%di
5k B AR — B, O B AL S 6-F A
FT-FRHE2-[ 2-(3- PR A-H A HR) B A,

WEWT IRE AR ESI-MS m/z 365 [ M +
Na]*,341 [M-H] ;4 F XK C,yHO5;'H NMR
(CDCl, ,500 MHz) §:7.65 (1H,s,H-5),6.89 (1H,
s,H-8),6.81 (1H,d,J =2,4 Hz,H-2"),6.78 (1H,
d,J] =8.2 Hz,H5"),6.67 (1H,dd,J =8.2,2.4
Hz,H-6'),6.10 (1H, s, H3),4.03 (3H, s, 7-
OCH,),3.88 (3H,s,4'-0CH,),2.97 (2H,t,J] =
2.8 Hz,H-7"),2.87 (2H,t,J =3.3 Hz,H-8");"C
NMR (CDCl,,125 MHz) §:167.9 (C-2),109.7 (C-
3),177.9 (C4),108.4 (C-5),145.8 (C-6),152. 1
(C-7),99.2 (C-8),152.1 (C9),117.9 (C-10),
133.2 (C-1"),114.6 (C-2"),144.0 (C-3"),145.4
(C4'),110.9 (C-5"),119.8 (C-6"),32.6 (C-7"),
36.3 (C-8"),56.6 (7-OCH,),56.1 (4’-OCH,) ., L) L3k
TR Sk o AR — 0, O AR S 6-
FRELT- R E-2-[ 2- (3-JR 54 AR BN ) Sk i

WEMS IREECH K ;ESI-MS m/z 335 [M +
Na]*,311 [M-H] ;4 F5k C H,, O,;'H NMR
(CD,0D,500 MHz) 6:7.44 (1H,d,J =9.0 Hz, H-
8),7.40 (1H,dd,J =3.1,1.7 Hz,H-5),7.24 (1H,
ddd,J =9.1,3.0,1.5 Hz,H-7),6.79 (1H,d,J =
2.2 Hz,H-2"),6.70 (1H,d,J =8.2 Hz,H-5") ,6. 64
(1H,ddd,J =8.2,4.1,2.0 Hz,H-6") ,6.11 (1H,s,
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H-3),3.82 (3H,s,3’-OCH,) ,2.96 (4H,m,H-7" H-
8);"C NMR (CD,0D,125 MHz) §: 171.0 (C-2),
109.6 (C-3),180.5 (C-4),108.7 (C-5),155.9 (C-
6),124.3 (C-7),120.3 (C-8),151.8 (C9),124.9
(C-10),133.8 (C-1"),112.6 (C2"),147.2 (C-
3),147.3 (C4'),116.2 (C-5"),120.2 (C-6"),
33.2 (C-7"),37.1 (C-8"),56.4 (3'-OCH,), Ll I
P RO 5 SOk IR AR — B B AR A
R 6-F2H-2-[ 2-(3-H 42K 3L i,

4 EER

A Elman 2= E S 1 ~8 MR LR
I PL < T AR SRR G 1 o RN AE & 35 F DMSO
HEFTHS AR . U110 pL BERR 22 v (pH 8.0) ,10 pL
FFIRE S (50 pg/mL) F140 Wl Z W AH B R RGE (0. 02
pg/mL) T 96 fLik 1, i F 20 min(30 °C), Z 5/
A DTNB(2.48 mg/mL) FBUALELL £ WEARAH (1. 81
mg/mL) FE R FUR A 20 pL, R & &4 200
pL,30 min J5,405 nm AbEEARASGIEATAGIN FHAE X
HR At EAR, BB 243k B 4y 0. 08 g/ mL, B 14 Xof i
3 DMSO, LW W E N 0. 1% , 5256 3 IR .
H(E-S)/ E x 100% kItEAA Y%t 2wt I8 e g
T A 2R (B A B 6 BRSO, S Ry i IR
B ) o TIRKEE S (LR 1) R, LR L
BEAE B AL A8 2 ~ 4.7 X 2 T R0 a1k i 2 A —
FE RS T
*1 ZEHRZEEBYMSWKEY 18 #Z BAE BB HIiE 4

(R EE:50 pg/mL)

Table 1 ~ AChE inhibitory activity of EtOAc extract and com-
pounds 1-8 at 50 pg/mL
BEfh i Heh i
Sample nhibition Sample Inhibition
rate (% ) rate (% )
1 <10 6 <10
2 38.0 = 1.0 7 21.6 = 0.9
3 24.0 = 0.6 8 <10
4 11.4 = 0.5 BE 11.4 £ 0.5
5 <10 Tacrine® 51.0 = 0.8

[ :BE: ZFR BRI FHIEXT IR (0. 08 pg/mL) .
Note:BE: EtOAc extract; * Positive control (0. 08 wg/mL).
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