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Hr B = RELPLUTE S 2 HTH) 5,6,7- =5 5-2-2-7F
Z.5)-5,6,7,8- 01 = E i

RARE VL ZRE L AXL L, ER L FR L, REE L BXA T
fRAEE

(1. P E G R AR B B AP BRI ST i & B PR A 0 T oL, MR B A RIS R AWt s SF T fsEs =, W0 5711015 2. R K%
MR, L 570228)

WE: N T MR B 2 R RIE LB (Aquilaria walla) 7 I RS, SRFIREIGEE (A3 . Sephadex LH-20 AL (3 K -] %%
TR 8 R AL ISR A 4y B AR 3 2 A 2-Q- K LR (G E Y, TR . R R S IARE  VE )
5E AN(5R,6S,75)-5,6,7- =5 5:-2-(2-F £, 3£)-5,6,7,8- WU A (il (1)FI(5R,68,7S)-5,6,7- = F53E-2-[2-(4-F E ) F 2, 3£]-5,6,7,8- DU A
Ol (2), ¥RFEY. (EW 1 2 XIEZ RS 3/ B A% BRI RAW264.7 774 NO TTHIHIER, MTT WER WX 5
PR R 20 AN BAT RS A K AHIME A, 200 pg/mL MAL-ED) 2 X BS Z BRBE R A S5 HI(EA, #1508 (21.67+1.67)%.
K FLAUIA; 5,6,7-=FKk-2-2- 2K L) IUA Bl RS Bk &
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Two New 5,6,7-Trihydroxy-2-(2-phenylethyl)-5,6,7,8-tetrahydro-4H-
chromones from Agarwood of Aquilaria walla from Sri Lanka

CHEN Leyao'?, GAI Cuijuan', CAI Caihong!, WANG Hao!, LI Wei!, DAI Haofu!, MEI Wenli!",
CHEN Huigin'"

(1. International Joint Research Center of Agarwood, Institute of Tropical Bioscience and Biotechnology, Hainan Key Laboratory of Natural Products
Research and Development of Li Folk Medicine, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China; 2. School of Forestry, Hainan
University, Haikou 570228, China)

Abstract: To investigate the chemical constituents from agarwood of Aquilaria walla from Sri Lanka, two new
2-(2-phenylethyl)chromone compounds were isolated from the ethanol extract by silica gel column chroma-
tography, Sephadex LH-20 gel column chromatography and semi preparative high performance liquid chromate-
graphy (HPLC). Based on spectral data, their structures were identified as (5R,6S,75)-5,6,7-trihydroxy-5,6,7,8-
tetrahydro-2-(2-phenylethyl)chromone (1) and (5R,6S,75)-5,6,7-trihydroxy-5,6,7,8-tetrahydro-2-[2-(4-methoxy-
phenyl)ethyl]chromone (2). Compounds 1 and 2 did not show inhibitory on the NO production induced by
lipopolysaccharide (LPS) in mouse mononuclear macrophages RAW264.7, and cytotoxic activity against five
common human cancer cell lines by MTT method. There was weak inhibitory effect of compound 2 on tyrosinase,
with an inhibitory rate of (21.67+£1.67)% at a concentration of 200 xg/mL.
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U 72 5 & £H Thymelaeaceae) 1T & J& (Aquilaria)
AN & (Gyrinops) BN AE 2 B 7 545 5 5 % 1k
&G RARIARM o« T BN E N = H I bR &
SREAWY K, K LLRAH JC S5 P 52 5 iRk
B, DA B 2R ARV AR AW R I SN
i e B A shAE Y M E BR 52 2 A 29) (CITES) Fff 5% 11,
H Al CkIEIA 21 FhyiE EEY A 9 P B
MU, AR &30 B2
NH, J&—h a4 Bt AL GG R R IR B, B i 2k
P2 BB R SR AR 2 R, (R EZ
) Al BITE R A AT SRR, i\ bR, g8
S AR ™. 1935—2020 4R, MPTE H 95
U5 8 A Y A 2-(2-2K 235 ) B i 7 K SRR A 1 4y
H 400 RA, A5 1 ZA M L LSS
Joaell S i NI i SRt O 3 R YAy STRAE I = P STEALN
RS BRI FTIR A e Y 8 2K, 2-(2-2K L8k i 3= 22
434 flindersia B 2-(2-2K 2. %%) (i, 5,6,7,8-VUA(-2-
Q-K LIt HA-5,6,7,8- V1A -2-2- 2K L5
FR A 2-(2-2K £ 0k i 5 P A ) IR 24 B 72 3R
B, DU B B R . g, b
P A B ER BB S AR ),

FLHi(Aquilaria walla) /&5 & FHTE EBHEY), &
TR, K2 15m, BHEAERKEFEEWNE
IR PR HE R X, 2 i B2 R B AR AR K i —
DUEHEIFAEY), WA HOEPRAE B EE VS v 1 L bk e g
RIVET A TCR AR AR L, R L 22 R, T
MR ER R, BEE] 2012 4F 7 A @i EA
P47 FL 2 H IR OK & BL AR AT 51 R AT 26
He ZYMEUFZHE, Subasinghe #H7 1 X% FLFE
PR EEAT S 5, i SAH SN 2 N L 6
FRELFLM g o #r i 6 NUUER LA Ry, s~k
REMTEE BRI R s A e B A P msTel

AW T FT IR R F (A. sinensis)s 22P1F(A.
filaria) MIMIE(G salicifolia) R AT
(4. crassna)ZER Y AT T KRG F, KT —
RN R M2 I E i 2-2- K £ 5%)
R AT, R TLRTE S B T 7 2E
SEFEA . H FTE N AT BB IR AL S B B AT
RIER D, AT E IR LR TE o S5 E 2 A4
B 2-2-28 S O ERRANE Y, R RLhiTE KvE

bt R AR S0 7 2
1 AR

1.1 %

LA UEFES T 2014 4E 8 HIWTREZS, &
H [ R RO B B BCHE A ) R T A P S
BF AL 53 % 5 LI D A ) 2 Bl 5 R & BL s (A qui-
laria walla), FEIFARAR(201408SLLK)ELAT LT
iy A B 2= Bt A R AL -

/N BRLBAAZ [V 4 L (RAW264.7) 1) T [ ) 2
B T4mpE; ANHHEgni R (BEL-7402). A B4
fl R(SGC-7901) AFFELML R (A-549). A\HER
1555 4 B 2 (K-562) F N B 2500 41 i 3 (Hela) 19 T
FEl o} 2 e L i 40 P A 4 2 T 5 T 400 i 2 2 Y % 9%
. DMEM #5753, 2R IfiE . RPMI1640 ¥577 )
(GEERCHRBHL A A B2 B (lipopolysaccharide,
LPS). Griess i/l Mt 3= BIEz=. PYH M
e (3 [E Sigma A A FUARRA(E B85 iR
HAMWRAR), HH AR ZANARFICRE T FERHER
FARAA).
1.2 {3

ZHEI 1260 0BT AL = ROBAR A Z4E 18 1260
el T S OB (A (36 [E Agilent 22 F]); Bruker
AV-500 ZUEE SAZ LA (12 E Bruker 23 7]); 14X Bruker
amazon SL v 1]); ARG (UV-2550 Shimadzu);
2L MG REA (Nicolet 380 3 [ $E 8K K i /K Thermo 24
A]); BEYEAY MCP 5100 (BLH:F] Anton Paar A R A
Al); CA-1111 AHIKIEH 5 B (2 I AR A
]); BSA-100A [ 338 /- IS 2% (EHg T P38
I, el 2% R AX (155 Heidolph Laborota); METTLER
TOLEDO ME204 ¥5% MM KF[Jisr 2 —, MHRE
- 2 AR AT BE TES(HEEIR
SOl A PR A BT84 ) ELX-800 i br A (35 H
FHREAT]); BRI G, HENTEER G (200~300
F160~80 H, H)(FF Sy FEAL T ); &EMX Sephadex
LH-20 (8% Merck 2 #]).
1.3 REFN4 5

FH Tk ¥4 12 768 75 4 UKD 5 8 I 00 L DA
FEMN(384.0 g), FIRFRIEZL 3.0 L Tk LB # =]
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PRI 5 IR, W0 A4 J5 15 2 FUHL DT R il CBESZ
BU(129.0 g), HUHR B Z B3R EUIE4T UHPLC-
MS F3Hr A AE P i P DT B A o AR BLhr A
1) CEESE U FE R N2, P 3.0 L 4R 4K
A3 IR, mAAFBITLHIUTEFE M CR LRI
(107.8 g), HUHES> 1R BRI EU#E4T UHPLC-
MS F3 b A AE D i A DA B R . )R B 2R S
R R AT (i AT 0, DUE-FEE R
Gr(GN: I EE=200:1~15: 1) BEEE e/, 531 11 AN
(Frs. 1~Frs. 11). Fr. 5 (3.2 g)Z4 ODS o i (H K=
3:7~1:0)BRFE VMG, 193] 14 NS (Frs. 5-1~Frs. 14),
Fr. 5-1 (40.0 mg)%: Sephadex LH-20 /5 k: (FF %) Bk
i, 753 Fr. 5-1-1 A Fr. 5-1-2 iy« Fr. 5-1-1 ity
(30.0 mg)Ze el 2% AU Bl (C s P A, 16%
G- BAF R A 1 (4.5 mg, %:=43.3 min)
F1 2 (2.6 mg, tr=47.0 min).
1.4 g%

wEY 1 TR, [a]p+12.0 (¢ 0.10,
MeOH); HR-ESI-MS m/z: 325.1005 [M + Na]" (it
& C17H sNaOs, 325.104 6), HEWr7r+ X~ C17H150s,
AHFIEN 9. RIS 1 1) TH 1 1°C NMR %
BI(& DT RLE W, 4 A 3 MR E[Oe 67.0/0u
474 (1H, d, J = 3.6 Hz, H-5), dc 73.6/0n 3.93 (1H, dd,
J=3.6,2.3 Hz, H-6), dc 65.9/04 4.19 (1H, dt, J = 8.4,
2.1 Hz, H-7)], 3 MIHIE[5c 32.4/6n 2.77 (2H, m,
H-8), dc 34.0/01 2.98 (2H, m, H-7"), 36.1/0i 2.89 (2H,
m, H-8)], 1 NHHURIEIR[5c 141.2 (C-1"), b¢ 129.6/
ou 7.27 (2H, m, H-2, H-6'), dc 129.4/0n 7.20 (2H, m,
H-3', H-5"), dc 127.5/0n 7.20 (1H, m, H-4")], 2 /> X4zt
[0c 170.8 (C-2), dc 113.9/0n 6.11 (1H, s, H-3)]HI[dc
165.8 (C-9), oc 121.3 (C-10)], LI 1 NERIE(E S oc
181.7 (C-4)]- HMBC & H1( 1), H-3 5 C-4 (6¢c 181.7)
I C-10 (oc 121.3)HHHRAT S, Ui WL I i 455 4 1)
FAE. A4 HMBC i+ H-3 5 C-10. H-5 5 C-3.
H-6 5 C-10. H-7 5 C-9 HMKXMES, 44 'H-'H
COSY it H-5/H-6/H-7/Hy-8 %15 5 AELE,
SET 5,6,7-—$3E-5,6,7,8- DU R 450 . FEARTE
'H-"H COSY M KA5E5 Ho-7/Ho-8', LA HMBC #H
K55 H-3/C-8'. H-2//C-T1HHibEW 1 1P ImZ
(B 2).

I (5R,68,78)-5,6,7- = F2 FE-2-(4-F2 HE-3-FH 4R
Fok 2.38)-5,6,7,8- WA A& H B ss (4.5 Hz)
F1 3775 (6.0 Hz)1 M1 CD HZEH #7 Cotton RXM[CD (c

0.5 mg/mL, MeOH), Amax(Ag) 206 (+6.96), 246
(—13.58), 302 (+1.30) nm] S5tk &5 1 WL &
[*Js6(3.6 Hz)« *Js7(2.2 Hz)F1 > J75(8.4 Hz)[ Al CD £k
HH I Cotton ZUM[CD (¢ 0.5 mg/mL, MeOH), Amax(A¢)
206 (+3.53), 239 (—12.15), 298 (+4.43) nm](F 3)#EA4T
X, SR B AR & 20 Cotton RIR),
TR E A 1 XS R 8L (5R,6S,7S) - 25 1 T
A, WEY 1 NHEY, w4 N(5R,6S,75)-5,6,7-
—HRE-2-(2- 7K 2.38)-5,6,7,8- DU A B il .

&2 LR, [ap>+13.0 (¢ 0.10,
MeOH); HR-ESI-MS: m/z 355.1152 [M + Na]' (it
{8 Ci1sHxNaOg, 355.1110), H#EWT 7+ A CisHaOe,
ANHIFIEE N 9 6 LhAL A9 2 F 1 1) TH AT 13C NMR

8 HMBC >

HO 0
L*\lj " Whcosy —
HO” N S

OH O
B 1 ARE) 1 1258 2D NMR (55

Fig. 1 Key 2D NMR correlations of compound 1

B2 fLaW 1 2 g i

Fig. 2 Structures of compounds 1 and 2

Exp.CD of 1
Exp.CD of 2
10
5 -
© 0 [\/\ [ R A ) " ”l
~
pli] 5 250 /275 300 325 350 375 400

Wave length (nm)

B3 Ao 1 A 2 fsEill CD i

Fig. 3 Measured CD spectra of compounds 1 and 2
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HBIREE 1), W =FH HAML R, XAE TR
W BRI gt 2 7 1 AN (a2
1 "TH NMR H 23 H 7 818 ) AABB RIS 5 [0u
6.82 (2H, d, J= 7.7 Hz, H-2', H-6"), 6 7.10 2H, d, J =
7.7 Hz, H-3', H-5")], 454 HMBC i (K 4)+ H-OCH;
(0u 3.76)5 C-4' (159.8)FHXAES, VLAY 2

[PIZRIR 4 A gl RS . @ Xy k&4 2 il
A5G 50 CD #hZR (A 3), RIL 3 A MK
A H BUR Cotton RN, B 38 LA AR [ 465 4
B, b, WA 2 G, fr % N(5R.6S,7S)-
5,6,7- =3 3k-2-[2-(4- A FE IR I ) 2, 9%)-5,6,7,8-DU AL
T

F 1 4bE¥ 1 A1 2 1 'H (500 MHz, CD;OD)F1 '*C NMR (125 MHz, CD;0D) ¥4/

Table 1 'H (500 MHz) and '3C (125 MHz) NMR spectral data of compounds 1 and 2 in CD;0D

Position dc O oc on
2 170.8, C 1709, C
3 113.9, CH 6.11,s 114.0, CH 6.08, s
4 181.7,C 181.7,C
5 67.0, CH 4.74,d (3.6) 67.1, CH 4.73,d (3.2)
6 73.6, CH 3.93,dd (3.6, 2.3) 73.7,CH 3.93,brs
7 65.9, CH 4.19dt (8.4,2.1) 65.9, CH 4.19,1(8.0)
8 32.4,CH, 277, m 32.4,CH, 277, m
9 165.8,C 165.8, C
10 121.3,C 121.3,C
1 141.2,C 133.1,C
2 129.6, CH 7.27, m 130.4, CH 7.10,d (7.7)
3 129.4, CH 7.20, m 115.0, CH 6.82,d(7.7)
4 127.5, CH 7.20, m 159.8,C
5 129.4, CH 720, m 115.0, CH 6.82,d (7.7)
6 129.6, CH 727, m 130.4, CH 7.10,d (7.7)
7 34.0, CH, 2.98,m 33.1, CH, 291, m
8 36.1, CH, 2.89, m 36.4, CH, 2.84,m
4'-OCHj 55.7,C 3.74,s

HMBC ~——>
'H-"H COSY

OH O

4 L& 2 5k 2D NMR HHRME

Fig. 4 Key 2D NMR correlations of compound 2

1.5 EYiE IR
1.5.1 ] LPS 5 S RAW264.7 7= NO 35 i
K H LPS 5 5/ iR A% B4 il RAW264.7
BRI AL A P A S BT 25 8 & 10%
FBS /] DMEM 578 T 37 ‘C. 5% CO, 55546
W HLREIE RAW264.7 40l . ¥ 1x10° CFU/mL 4 Y
BT 96 fLARH, Rl Ax 4. LPS S
. BHVEM B = A2, A AT 3 K.
BT 37 'C.5% CO» 4l a5 7248 h L BE 24 h Ji5, HX
100 uL b 3% W% 8 Griess ¥ & 3% W NO )
R, U NO BT B SR (1Cso) . 4

LKA 1 A 2 JeHPf] LPS 55 RAW264.7 7=
A NO HITE .
1.5.2 MTT 3544 1 8 200 o 2 K400t 3 A 00k

S 110 P32 A1 2 e 2 b 92 010200k T 4
il R(BEL-7402). A B4 R (SGC-7901) AJifi
A M R (A-549) N BE & I 40 i 5 (K-562) A
NE B R (Hela) AT BN 2 . K59 IEH 4
KRR an i, & 10%06 4 M5 1) RPMI1640 £5
FRRC R A A B, B 5%10% CFU/mL /12 96
FLAR (AL 200 L), T 37 'C. 5% CO, Br = 4h
BEFE 24 h 5, IR ZPI(WITHIKFE 5 ug/mL), LA
NIGEA A BE X IR, DMSO SR PENT IR, &Rk B8N
5 ug/mL, FUVAT 3. B8RS d, REF
B RO ERE L), BFLMA 0.04% MTT {7
100 uL, [FIRESAF FREFE 4 ho FEES IRV BN B
L), AN DMSO 150 uL/5L, A5G T8
K 570 nm. S LK 655 nm T E Ab B R AN SRR
TSRS, TF 525 455 b 98 At A 2 K ) i o) e =
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(A srA w)/A xx100%. S5 RRLED) 1 F1 2 %)
DA b5 BRR g0 A B A K E R .
1.5.3 i R g 00 i

HY 130 uL ¥&F 50 mmol/L MR £h 22 (PBS,
pH=6.8) I R IR 5 20 uL 1T DMSO HIFE M (F]
R 200 ug/mL)IR & G %3] 96 LR, 7E
37 CAEIRIE A E 5 min J5, 04U
50 1L 2 mmol/L B&Z BRI, £ 37 “C FNJHE 20 min.
R A PHPEXTIE, DMSO SABHPEXT IR, PBS AU R
YIWE NS AXTIR, %4 4 IREHE . 76 475 nm
BRI & BEAS LR BEAE, THE A 2 =[OD p—
(OD #5~OD 4:))/(OD gi—OD #7)x100%. 25 R, 7E
WEEN 200 ug/mL B, 1bAEH) 2 XA FRRE R A 5540
FIVER, HIRN21.67+1.67)%, L&Y 1 ANEA
OV FE T BE X6 R 1Cs50=(24.68+0.30) umol/L].

2 FPRAITE

H A #38 TR0 & ) B Bl ) e o 4k
2012 SEE RKIRIE )G, 2014 4E Subasinghe <52l it
GC-MS X 3 AN FLRLR BER A1 16 DMEABEAT 707
RIT 19 MEEY. 2018 45, AHFFLLALN P H N
i B 22 R LR DA AT T RS S 15 4 AT,
1 GC-MS 70 #1 H LB EUY) 45 58 tH 26 ML &,
BLHG 23 ANMEHBEI AP A 1A 2-(2-28 2,35 (i 2
oA, e RRSAS BT A5 2R A 39 A,
2-(2-7K L3R B FAZAL AW 20 B30, iR RIS,
6,7- = F2H-2-(2- 2K £ H%)- DU A i o AHTF 70 AT B
ZRTRIIER B EEH 24 5,6,7-=F2HE-2-(2-
K CHE)- WA AT A S5 E e &9, i —5
F & T EFIUE R G AL

HETMTS 5,6,7-=F3-2-(2-7 £.3)- U & A i
FUEYEAEYNETERRE, AT 2 MG
WIHEAT 3 PSR, &5 RPN BA RGN
F R AH M FE VR 1, A A 1 JE I R A
M, A& 2 X B R B A 99 HIEH . A7
N LRI R ) E— D ORI B At T 4 o 2
I HE/
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