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Abstract: Objective To investigate the chemical constituents of Buddleja asiatica. Methods The compounds were obtained by
silica gel, MCI, Sephadex LH-20, and prep-HPLC column chromatography. Their structures were identified by 1D-, 2D NMR, and
MS analysis. The isolates were assayed for their o-glucosidase inhibitory activities by spectrophotography. Results Nine
compounds were isolated from 90% MeOH extract of B. asiatica. The structures were identified as (S5)-1,4-di(benzo
[d][1,3]dioxol-5-y1)-3-(hydroxymethyl)butan-2-one (1), meridinol (2), 3,3"-bis(3,4-dihydro-4-hydroxy-6-methoxy-2H-1-benzopyran)
(3), protocatechualdehyde (4), syringaldehyde (5), 3,4-dimethoxycinnamic acid (6), 4-methoxycinnamic acid (7), isoscopoletin (8),
coniferaldehyde (9). Compound 3 exhibited moderate o-glucosidase inhibitory activity with an ICso value of 41.3 pmol/L.
Conclusion Compound 1 was a new norlignan and named as (—)-asiaticaone. Compounds 1—5, 7—9 were isolated from B.
asiatica for the first time. Compound 3 exhibited moderate a-glucosidase inhibitory activity.
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1,4-di(benzo[d][1,3]dioxol-5-yl)-3-(hydroxymethyl)
butan-2-one (1) meridinol (2)- 3,3"-bis (3,4-dihydro-
4-hydroxy-6-methoxy-2H-1-benzopyran, 3). proto-

' 7 9

catechualdehyde (4). T &% (syringaldehyde, 5).
3,4- " HEIEEE IR (3,4-dimethoxycinnamic acid,
6). 4-FHEAIHEKER (4-methoxycinnamic acid, 7)-
AR E # WS (isoscopoletin, 8) . a4 &
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Fig.1 Structures of compounds 1—9
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7). HPLC ;9 Aglilent 1260 21| 45 A it A (3
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THEAE PR (9.5 kg) ¥R E,H 8 155
I 90% FHEE-7K (90 & 10) FIRHEEL 3 ¥, AR 2 h,
HIRBRIR AR E 1.5 kg. BEBRETEE
Ik, R A ThEE . S B RS AR,
BEAMBNRE 165 g, —STIRIEE 117 g B
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HE—2P 4 2F 4% HPLC GRtshAH: FEE-/K 76 © 24)
A 3B EY 5 (k=145 min, 8 mg). 7 (=
18.5 min, 11 mg). 8 (k=239 min, 2 mg). Fr.2.4
(1 g) &M Cis HEEE, DIHE-/K (70 :
30100 : 0) BREEEGENL, P&l HPLC 75
GRBhAH: WEE-/K 68 & 32) 4ifbBEILEY 9 (r=
17.6 min, 5 mg).
3 ZEE

WEY 1: BT ERM A [a]y'-19.5° (¢ 0.04,
MeOH). £ HRESIMS (-) 7E m/z341.102 4 [M—H]"
(TFHAE 341.102 5, CioH1706) AbZAH F250E TI%,
PR H TN CioHis06, AMARIEEAN 11, 1LED
1 M4sh QR) ik BRsr 7 EERIE (3 506
em D). FRIEE (1692 cem™) FIFFFR (1607, 1496,
1443 cm™) ZEE#HEM]. 'H-NMR (600 MHz, CDCl5)
(£ 1, 7£6n6.50 (1H, dd, J = 8.0, 1.9 Hz), 6.51
(1H, d, J = 1.8 Hz), 6.71 (1H, d, J = 8.0 Hz) 1 Ju
6.55 (1H, dd, J = 7.9, 1.6 Hz), 6.57 (1H, d, J = 1.6
Hz), 6.71 (1H, d, J= 8.0 Hz) Ab%5H 2 HI530 0 15
5, ARG MHAETE 2 D 1,3, 4-=BURIIRIE s
R 1IHEH 19 MREFES, O 1AL, 2
AT Q2 AT F) 5 AT FIER 1 AR
F, Hrb o 101.2 AT 101.1 A4 i 2 A =4
B R FE 5 SN 4 I 8T R TE
B, BEANETE on 5.934 Al 5.929 AEM LR 2 A 4K,
I FF LR 15 5 . 2L BC-NMR (150 MHz, CDCl3) %
BSMAF, H—BUEsL 7oA EE 2 A 2580 H
FEEREH]. AFAXT AL S 1 FUARHE T4 A5 2 1)
SRR E B E Y meridinol (2) P10 IR,
2 MEEIRITSE EIBAEEERE AL, PR
A FRR RS R EZRUR . AFZAMETEY) 1 K
Yoy 2 0 1 AN ISR E TE S, R T 1 AN
Pk, AT LR R T L meridinol /b T 1
A, FORMEEY L ATREN | MEARTERIMNEY.

NT B A 1 g, MR T 3L 2D AR
K an b 2 Firo, A &40 1 ) HMBC 3 7R, 61 5.934
W AW R TE S0 A PR C-3
(5¢c 147.9) F1 C-4 (dc 146.8) #HF, 1 on 5.929 ALK
THITFREFIRTESS B HAH C-3" (6c 147.8)
C-4'" (6c 146.3) tHK, KHMLED 1 HFAES
meridinol AH[AZEFER) 2 AT H . H HMBC
i rPiR s Y Ha-7 (0 3.54, d, J=15.7 Hz; 3.49, d, J =
15.7Hz) 5#3E (5c 211.8) F1 C-1 (dc 126.9), C-2

=1 1L&4 189 'H-F1 BC-NMR #3E (600/150 MHz,

CDCl)
Table 1 'H- and 3C-NMR data of compound 1 (600/150
MHz, CDCl3)
BRAL dc OH
1 126.9 (C)
2 1100 (CH)  6.51 (1H,d,J=1.8)
3 147.9 (C)
4 146.8 (C)
5 1084 (CH) 671 (1H, d,J=8.0 Hz)
6 1229(CH)  6.50 (1H, dd,J= 8.0, 1.9 Hz)
7 51.0(CH2)  3.54 (1H,d,J=15.7 Hz)
3.49 (1H, d, J=15.7 Hz)
8 211.8 (C)
i 132.4(C)
2 1093 (CH)  6.57 (1H,d,J= 1.6 Hz)
3 147.8 (C)
4 146.3 (C)
5 108.5(CH)  6.70 (1H,d,J="7.8 Hz)
6 1220(CH)  6.55(1H, dd,J =79, 1.6 Hz)
7 34.5 (CHr) 2.80 (1H, dd,/=13.7, 8.2 Hz)
2.68 (1H, dd, J= 13.7, 7.0 Hz)
8 544(CH)  3.08 (1H, m)
9 63.2(CH:)  3.71 (2H, m)
OCH:0-A 3 101.1(CH)  5.934 (2H, s)
OCH.0-B¥  101.2(CH)  5.929 (2H, s)

HMBC H ¢
H-'THCOSY  H~H

2 k&Y 1 895 HMBC F1 COSY %

Fig.2 Key HMBC and COSY correlations of compound 1
(0c 110.0) F C-6 (d¢c 122.9) #iZ%, $#R C-7 5I73F
A FIERIEAHIE . JEAMEMEZE] Ha-7' (01 2.80, dd, J =
13.7,8.2 Hz; 2.68,dd,J=13.7,7.0 Hz) %l5 C-1'
(0c 132.4), C-2' (6c 109.3), C-6' (6c 122.0) FIIZLFEAH
XK, $Eon C-1'5 058 B AHIE. [FI, 7£ 'H-'H COSY
(2> HiEmHhes H Ho-77H-8", H-8/H-9 WA,

e 27 HAELE C-778"79"7 B o R4 HMBC (& 2)
ARG H,-7' H-8' H-9" 5 ¥ FE (6c 211.8) #H
K, LK H-8'5 C-7 MG, TR BEE S C-8'
FHIE; @ EIRAHSCEE br, RARAEY 1 1)
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SERSEE NI 1 FoR, A TSR TRER .

WA 1 FAUELE 1 ASFPEk C-8', I ILSE
6 e Y AE T LAE A A5 M B B AR v . it
P2, HArRLSHED | FHEpEEAIT
EYSCHRIRIE, MO B SOk S L B 1 2
XA, R TP EIAA Y 1 C-8" XY
R, TR TR R T A IR,
SEREIR, Y C-8MAENIESN S i, HERE N
FUE (-5.16°), LI E N AE (-19.5°), &
HAEP1H C-8 K S.

AU, BEBIED 1 IS E N
w1 R, A NEEIER [(Hasiaticaone, 1].

&Y 2: ABTEMH K. ESI-MS m/z: 371
[M+H]". 'H-NMR (600 MHz, CDCl3) 6: 6.75 (1H, d,
J = 8.0 Hz, H-5), 6.74 (1H, d, J = 8.0 Hz, H-5"), 6.68
(1H, d, J = 1.5 Hz, H-2"), 6.61 (1H, dd, J = 1.6, 7.9
Hz, H-6'), 6.60 (1H, d, J = 1.4 Hz, H-2), 6.58 (1H, dd,
J =14, 7.9 Hz, H-6), 3.98~4.04 (2H, m, H-9), 3.05
(2H, d, J = 13.8 Hz, H-7'a), 2.92 (2H, d, J = 13.8 Hz,
H-7'b), 2.87 (1H, m, H-8), 2.48~2.52 (2H, m, H-7);
BC-NMR (150 MHz, CDCl;) 6: 132.3 (C-1), 108.5
(C-2), 148.0 (C-3), 147.1 (C-4), 109.3 (C-5), 121.9 (C-6),
31.8 (C-7), 44.1 (C-8), 70.1 (C-9), 101.2 (OCH,0),
127.9 (C-1"), 108.6 (C-2"), 148.0 (C-3"), 146.4 (C-4),
110.5 (C-5"), 123.5 (C-6"), 42.3 (C-7"), 76.4 (C-8'), 178.5
(C-9"), 101.1 (OCH20). iR 44 5 SCik i —
o101, % A AW 2 SN meridinol.

WEY 3: AT K. ESI-MS m/z: 357
[M—H] . 'H-NMR (600 MHz, CDCl;) 6: 6.90 (2H, d,
J=2.1Hz, H-5,5'), 6.89 (2H, d, J = 8.1 Hz, H-8, 8'),
6.82 (2H, dd, J=2.1, 8.1 Hz, H-7, 7'), 4.74 (2H, d, J =
4.3 Hz, H-4, 4), 425 (2H, dd, J = 6.9, 9.1 Hz, H-2a,
2'a), 3.90 (6H, s, -OCH3), 3.88 (2H, dd, J = 3.7, 9.2
Hz, H-2e, 2'¢ ), 3.10 (2H, m, H-3, 3"); 13C-NMR (150
MHz, CDCls) §: 71.8 (C-2, 2'), 54.3 (C-3, 3'), 86.0
(C-4, 4, 114.4 (C-5, 5), 146.8 (C-6, 6"), 119.1 (C-7,
7", 108.7 (C-8, 8'), 145.4 (C-9, 9'), 133.0 (C-10, 10),
56.1 (OCHs). iyl Bdis 5 Sk kaE — g, g
YKE N EY 3 A 3,3-bis(3,4-dihydro-4-hydroxy-
6-methoxy-2H-1-benzopyran).

WA 4: R ETCEIIN K - ESI-MS m/z: 137
[M—H] . 'H-NMR (600 MHz, CD;0D) d: 9.69 (1H,
s, -CHO), 7.31 (1H, d, J = 2.4 Hz, H-2), 7.30 (1H, dd,

J=2.4,83 Hz, H-6), 6.90 (1H, d, J = 7.9 Hz, H-5);
13C-NMR (150 MHz, CD;OD) ¢: 130.8 (C-1), 115.4
(C-2), 147.2 (C-3), 153.8 (C-4), 116.3(C-5), 126.4 (C-6),
193.1 (C-7)o iR 5 S ClifhoE — 2012, #s
E NEY) 4 4 protocatechualdehyde .

EYS: BETEMH K. ESI-MS m/z: 205
[M+Na]*. 'H-NMR (600 MHz, CDCl;) §: 9.80 (1H,
s, -CHO), 7.13 (2H, s, H-2, 6), 3.94 (6H, s, -OCH3);
BC-NMR (150 MHz, CDCls) 6: 190.9 (CHO), 128.5
(C-1), 106.8 (C-2, 6), 147.5 (C-3, 5), 141.0 (C-4), 56.6
(3,5-OCHs). iR tilk i 5 SClkaE — 83, iy
YKE RN EY) 5 N T EE.

&Y 6: AT EMH K. ESI-MS m/z: 231
[M-+Na]*. 'H-NMR (600 MHz, CsDsN) 6: 8.11 (1H,
d, J = 16.0 Hz, H-7), 7.34 (1H, d, J = 1.8 Hz, H-2),
7.27 (1H, dd, J = 1.8, 8.4 Hz, H-6), 6.94 (1H, d, J =
8.4 Hz, H-5), 6.92 (1H, d, J = 16.0 Hz , H-8), 3.80,
3.76, (% 3H, s, CH;0X2); BC-NMR (150 MHz,
CsDsN) o: 128.7 (C-1), 111.4 (C-2), 150.6 (C-3),
1522 (C-4), 112.5 (C-5), 123.2 (C-6), 118.7 (C-7),
144.9 (C-8), 169.9 (COOH). iR ik it 4z 15 Sk
friE— Y, W ERNEY) 6 3,4- T HIAE
FER R

a7 LsHREAE (FEL. ESI-MS m/z:
201 [M+Na]*. 'H-NMR (600 MHz, CD;0D) §: 7.62
(1H, d, J = 15.9 Hz, H-7), 7.54 (2H, d, J = 8.7 Hz,
H-2, 6), 6.95 (2H, d, J = 8.8 Hz, H-3, 5), 6.33 (1H, d,
J =159 Hz, H-8), 3.83 (3H, s, 4-OCH3); 3C-NMR
(150 MHz, CD;0OD) d: 128.6 (C-1), 130.9 (C-2,6),
115.4 (C-3,5), 163.1 (C-4), 146.3 (C-7), 116.6 (C-8),
170.8 (C-9), 55.8 (CH30). ik e i 4t 5 S ik &
— S, WA T N A- R

&) 8: s (HEE. ESI-MS m/z: 215
[M+Na]". 'H-NMR (600 MHz, CD;0OD) ¢: 7.82 (1H,
d, J = 9.4 Hz, H-4), 6.98 (1H, s, H-5), 6.97 (1H, s,
H-8), 6.24 (1H, d, J = 9.4 Hz, H-3), 3. 95 (3H, s,
-OCH3); BC-NMR (150 MHz, CD;OD) o: 164.0
(C-2), 113.5 (C-3), 145.9 (C-4), 110.6 (C-5), 153.5
(C-6), 145.3 (C-7), 112.9 (C-8), 150.3 (C-9), 113.4
(C-10), 56.9 (OCH3). 3 it B 5 SCiik ik —
e, MUEENEY) 8 MR AR M.

WE9: R EAMRY . ESI-MS m/z: 179.07
[M+H]" . 'TH-NMR (600 MHz, CDCl3) 6: 9.65 (1H, d,
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J="1.7Hz, H-9), 7.40 (1H, d, /= 15.7 Hz, H-7), 7.12
(1H, dd, J= 1.5, 8.1 Hz, H-5), 7.07 (1H, d, J = 1.5 Hz,
H-3), 6.96 (1H, d, J = 8.2 Hz, H-6), 6.59 (1H, dd, J =
7.8, 15.8 Hz, H-8), 5.95 (1H, s, -OH), 3.95 (3H, s,
-OCH3); *C-NMR (150 MHz, CDCI3) d: 149.1 (C-1),
147.1 (C-2), 109.6 (C-3), 126.8 (C-4), 124.2(C-5),
115.1 (C-6), 153.3 (C-7), 126.6 (C-8), 193.8 (C-9). I
MR S5 SO —E0T), WA 9
NFATARE -

4 o-BEHEEHEINEIEME
K AT FELE A RGBS 20 06 T, BAR

RWHEAFAPERIE, XA 7 B AFE] 5 mg LA

FRIED 1 3y 5~7. 9T T o A BE T R

FIEVERTRE . 25 R EoR, WEY) 3 X o-F EHEE

AT —E IHHIE, 1Cso 4 41.3 umol/L, AL

SRR BRI TR LR
FBAR ALY ERTAAA B R
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