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Abstract: Ten compounds were isolated and purified from the dichloromethane extract of stems of Ephedra
intermedia by various chromatographic methods. Based on the analysis of physicochemical properties and spectral
data, the structures of the ten compounds were identified as 1-allyl-3,4-dimethoxy-benzene-5-O-f-D-glucopyrano-
side (1), lyoniresinol (2), secoisolariciresinol (3), 4,3',4-trihydroxy-3-methoxylignan-9,9'-diyldiacetate (4), dehydro-
coniferyl alcohol (5), isocubebin (6), balanophonin B (7), sesquipinsapol B (8), crataegifin A (9), 1-(2-(4-hydroxy-
3-methoxyphenyl)-3-(hydroxymethyl)-7-methoxy-2,3-dihydrobenzofuran-5-yl)ethan-1-one (10). Compound 1 is a
new compound, named as 1-allyl-3,4-dimethhoxy-benzene-5-O-f-D-glucopyranosyl, compounds 2-10 are lignans
and isolated from this plant for the first time. Compound 3, 4, 8 possess potentially anti-asthmatic activities.
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R AR FL (Ephedraceae) WK ¥ J& (Ephedra) 18
Wy B BK ¥ (Ephedra sinica Stapf.). H1 ik ¥ (Ephedra
intermedia Schrenket C. A. Meyer.) 1 A& I ik 3%
(Ephedra equisetina Bunge.) [T Ji & i 221, 52 4% T
(R AL ), 5 i, 25T SR8 A . HRF, il
o, 2, B R EE, T, R K
TR B B R A W R &, J5 1 B 20 R
BRI 20, R - 2 KO0 R ) PHC B 5 R
CRNT B, AEOR, AT, R K IE, R B
JE” o (AR BE 28 2 3 YRR RR B el i B, ULV AR L O
LN H OYPIZERT N LA B oAb AE TR 5 e H o5 i
I, K U 7 I L 7 4 o [R] I AR 24 B A B AT
K, BR BB R PR EZ Pl Y% Ay R 2 TP R S BT
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A PR A A Y, BRI 25 ) AR, AN
FoF v RR B S e 2 BRUET A6 R AT AL 7 B BIE AT, 49
F 10 MEEY, 43 5)8: 1-allyl-3,4-dimethoxy-benzene-
5-0-p-D-glucopyranoside (1)~ lyoniresinol (2) JF ¥ 57 7%
A Ig & (3).4,3',4"-trihydroxy-3-methoxylignan-9,9'-
diyldiacetate (4). dehydroconiferyl alcohol (5). isocube-
bin (6).balanophonin B (7).sesquipinsapol B (8).cratae-
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Figure 1 Chemical structures of compounds 1-10

gifin A (9) PL & 1-(2- (4-hydroxy-3-methoxyphenyl)-3-
(hydroxymethyl) -7-methoxy-2, 3-dihydrobenzofuran-5-
yl)ethan-1-one (10), £5t4 WK 1. H A& 1 88k
B, B 2~10 N R ANAZHEY) 2 B 45 2R R
JlG R BACEW; I X 5 B AR AL & Py BEAT 1A A1 470 122 iy
TR L, 45 SRR, LAY 3.4, 8 BEAS I A B- 2
e CURE T I (BRI, 2036 RBL-2H3 41 o fid 350K L %,
AT AE B0 B M Vi 1

FER5TTe
1 #HEE
k&1 EEEHME, 5HETHE. [«

-70.202 (c 0.040, CH,OH), £ HR-ESI-MS Jll 52 15 21| #
5> F B F & [M+Na]" m/z: 379.136 3 (C,H,,0,Na it 5
B4 379.138 9), Rz & 05> 1 N C H,, 040
UV (CH,OH) 2__ (loge): 204 (1.927); TR Y it i i 7% 1%
SER S RIE (3367 em™), ZKIF (1 409 em™) ZEHFAE
M S

7£'"H NMR (CD,0D, 500 MHz) i ', 75 75 % X,
8, 6.67 (1H, d, J = 1.3 Hz, H-2), 6.55 (1H, d,J = 1.3 Hz,
H-6) &3 PN E R 1155, 6,0 5.94 (1H, m, H-
8), 5.08 (1H, dd, J = 17.0, 1.7 Hz, H-9a), 5.03 (1H, dd,
J =17.0, 4.9 Hz, H-9b) N — A R XA 1155,
0, 4.87 (1H, d, J = 7.4 Hz, H-1") DL } 3.38~3.86 &b 1)
— R 2 HIE, 455 HSQC A ik i #4fs 6.0 102.9 (C-
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1), 75.0 (C-2"), 78.2 (C-3"), 71.3 (C-4"), 78.0 (C-5"), 62.5
(C-6"), ATHEM ZAL & W& — > H & i B, i R
I AR A 5 6 1R TR 20 K Y R D-#4 L (¢, = 16.8 min),
I B AR 4 i s S AR A 0T = 7.4 Hz HEWT N -1 2L,
8,:3.32 (2H, br s, H-7) N — M HHEEA(E T, 6,0 3.81
(3H, s, 3-OCH,), 3.78 (3H, s, 4OCH,) N ™ A5 5

#£°C NMR (CD,0OD, 125 MHz) i ', JL 45 i
17 A5 5, 55 & X, 6.0 137.8 (C-1)-110.9 (C-2).
154.5 (C-3).138.1 (C-4). 152.1 (C-5). 108.1 (C-6) Ak
I MRS S, 0.0 138.7 (C-8)+116.2 (C-9) N—A 3k
W E RIS S . 454 DEPT 135 A 41, J,.: 62.5 (C-7)
N ERE S, 6.0 56.5 (3-OCH,)61.6 (4-OCH,)
R A AR RS S . 7E'H-"H COSY i, H-8 5
H-9a.H-9b.H-7 73 54 AR K &, BV H-7/8/9 h— 1 H
S G R . £ HMBC B, H-1'5 C-5 A7 i f2
FHOC R R, PR~ 0% I BO 5 2838 B C-5 1 AH
H-75 C-1 BAZFEAH KK R, #2758 C,-C, i Bodid C-7
52K 1) C-1 62 M 3%E; 6, 3.81 (3-OCH,). 3.78 (4-
OCH,) 73 1 5 C-3.C-4 R IZ M KK R, $278 oy
3.81 (3-OCH,).3.78 (4-OCH,) 43 J 3% 7£ # 3k L) C-3
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Figure 2  Structure of compound 1
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Figure 3  Structure and key 'H-'H COSY and HMBC correla-

tions of compound 1
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JH I 2 57 C48/80 175 5 RBL-2H3 4 Jfd JId i s 44 41
A, S b R 3 S e AL A B 10 A F AL
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Table1 'H NMR (500 MHz in CD,0D) and "C NMR (125 MHz
in CD,0D) data of compound 1

No. oy O
1 137.8
2 6.67 (1H, d, /=1.3 Hz) 110.9
3 154.5
4 138.1
5 152.1
6 6.55 (1H, d, J=1.3 Hz) 108.1
7 3.32 (2H, brs) 413
8 5.94 (1H, m) 138.7
9 5.08 (1H, dd, J =17.0, 1.7 Hz) 116.2
5.03 (1H, dd, J = 17.0, 4.9 Hz)
1 4.87 (1H,d, J = 7.4 Hz) 102.9
2' 3.38-3.86 (4H, m) 75.0
3 78.2
4’ 71.3
5 78.0
6’ 3.86 (1H, m) 62.5
3.68 (1H, m)
3-OCH, 3.81 (3H,s) 56.5
4-OCH, 3.78 (3H, s) 61.6

4 Be iy WA -2 AL CORE T B ROREIL, (LB 3 A 8
RE B9 B I i) p- 2 5 S Mg ORI, (b &4 3.4.8
H 6 AN [ R 4 3% RBL-2H3 411 it Sk B 42 (3% 2).

Table 2  Effect of compounds on release of f-hexosaminidase

(B-Hex) in RBL-2H3 induced by C48/80. n =4, x+s. P <0.01 vs

normal group; “P < 0.05 vs model group

Group Dose/umol-L"! Release of f-Hex/%
Normal - 0.59 +£0.06
Model - 1.00 = 0.08"

1 10 1.08 £0.07

3 10 0.80 +0.03

4 10 0.69 £ 0.05"

5 10 1.05+£0.06

6 10 0.90 +0.02

8 10 0.87+0.12

SLIRER Y

It FHAX 4% 43 5l 2 Bruker AVANCE 11T 500 % 4% H
4R A Bruker maxis HD B! & A7 i 8] 53 3%, 4[5 £ &
oA ] BRI B L LCS2 Y v e ) A% VRAH (R (BRI
HLUE AL B A TR A F]); Thermo EVO300 45 4h 4366
J% it (Thermo Scientific, 32 ) B4 48 4l #5% ; Autopol
IV 4 H 36 (35 B S 18 KA F]); N-1001 B e £ 7%
RAX S A-10008 FL /KT IHL N-1111 R 74 VR K JE 34 3¢
B (L RYCERE IR A A); AT (L —
TERF AR A R A A]).

ft F R 23 5 N YMC-Pack ODS-A 8 i £
(250 mm x 20 mm, 5 um, H AR YMC & R A &]); A i
I %l Sephadex LH-20 ( i # Amersham Pharmacia
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Biotech 24 #); Toyopearl HW-40C ( H A& TOSOH 2
F]); ODS (40~60 um, H A& YMC A1 fR A #]); MCI gel
CHP-20. K FL# lg Diaion HP-20 (H 74< =354k 2 /A 7]);
2 0 i iR GF254. #F 83 5 X (100~200 H .
200~300 H, # B L)), HEE (tikal, REENY
KA A RA TR, L85 (i, £ E R
PR 22 ] ); oK B g 1 40 G 13 I 41 i PR (RBL-2H3)
(b gk A 1 AE P B AT B 7]); TrintonX-100 (465 :
1109F0518, 4t 5 % 3K = B 47 H R A 7]); EMEM 5 77
% (Gibco Invitrogen A #l); 2 F H & &= (Mt 5
3230426002). % 5 2 (i 5 : 5220726003). C48/80 ({it
51 0000220011)  4-fiFf 57 4 JE-N- £, Wt 5 - B-D- R i
BE (#5: 102547763, 4l 5 > 99%), 3£ H Sigma A 7 ;
JIT FH oAy 53 B 200 35 REAE A 2 iR A BR A 7

HHRR 5 I B 5 P IR 2 M T R AR A A,
25T B 5 24 K 2 2 2 o U W AR s s N RR R R
W rb R B B TSR B 2, B FR AR (NO.20201111) £
2T g R 25 R 24 5 Uy i =
1 RS E

BV 45.0 kg "R (1) TR B0 22, YT B, FH 50% &
KA ERIR M1 G, 2R R B 2 IR, ek 94 45 45 2
SR E 111 kg, K8 KICH & B ke SR &
g IE T BEACH 15 5 19 3 — & H B Az (185.0 g).
LR OB AL (1.37 kg)« IE T EE # AL (1.5 kg) Al K
HAL

TE B EAL (185.0 g) EEERGEE (100~200 H),
A B - 2R 216 (50:1.20:1.10:1.4:1.1:1) BLE
LR TE-FWE (20014105 1.5: 1) BEEEVENG, 210
J& & IR 13 2] 10 N4 43 (D1~10). D5 (20.1 g)
ZRERAE S (200~300 H), L& fe-F B (150:
1—10: 1) BEFEE VR, 753 9 N4 (D5-1~5-9). D5-3
(3.7 g) . MCI gel CHP-20 #F, DL H EE-7K (10:90—100:
0) B EVERLAS 5] 6 N> (D5-3-1~5-3-6), Hirf D5-3-2
22 2 £ HPLC (H EE-7K 44:56) 70 B 4L 15 24k &
)5 (t, = 28.6 min, 6.0 mg) FI{L &4 10 (¢, = 32.4 min,
2.5 mg); D5-3-3 & HE R A B3 (200~300 H), PL =5
B Joe — B (2500 1200 1) 86 B 26 I 5 L4 i 4%
HPLC (H BE-7K 25:75) 43 B 2i 015 4L &9 2 (1, =
30.4 min, 3.1 mg); D6 (11.8 g) £ ODS Sz A {4 it ¥ /3
B, LU E K (10:90—100:0) K /5 B i, 735 5 >4
73 (D6-1~6-5), D6-4 (1.6 g) £ 1k IR ¥ (200~300 H),
PLHBE-7K (35:1—5:1) BREE S i A3 2] 7 N4 0, Hor
D6-4-1 1 D6-4-6 43 7l 2 11l % HPLC 7 &5 44615 21 fk,
EW3 (L ME-7K 22178, t,= 37.8 min, 18.9 mg) ML &
W16 (L. 5-7K 45155, t, = 30.0 min, 9.3 mg); D8 (12.0 g)

- MCI gel CHP-20 £, A H iE-7K (10:90—100:0)
FE B, 5 5] 6 D45y (D8-1~8-6); D8-5 (1.4 g) LTk
Jie b 21 (200~300 H), PL & k- H EE (1302 1—
18: 1) B & e Wt 15 2 4 A4 4 (D8-5-1~8-5-4), H
D8-5-2 & £ 4 HPLC 2» B 4L 5 8k &4 4 (2
JiE-7K 34:66, t, = 30.2 min, 2.3 mg) ML &7 (LI -
7K 31:69, t, = 31.2 min, 4.2 mg); D10 (24.2 g) 4 ODS
SRR €8 R R 2 B, DUH K (10:90—100: 0) £ % ¥
A3 5] 104N 4y, Hib D10-5 (5.9 g) & REGH: (200~
300 H), LA S H e FHEE (100:1—15:1) BRI BERUE 15
3| 84~4H % (D10-5-1~10-5-8), HH1D10-5-1 I Sephadex
LH-20 %A (I EE-7K 70:30) LL K 28 3 2 ) %% (0,3
BEMEY 8 (A E-H B350 1, 6.4 mg); D10-5-2
I Sephadex LH-20 %% iz £, L2t F B P Bt ) 48 1 1) 4%
HPLC (H E-7K 53:47) 5> S 4itb B 2L EM 9 (1, =
35.6 min, 2.3 mg); D10-5-5 I Sephadex LH-20 % Ji 1,
DLali H I e B )G 42 2 ) & B R 2 G (2R
Flke—HEE 2501, 3.2 mg).

2 HFEHEE

EW1L EEEHAK, HETHE. [o):
-70.202 (c 0.040, CH,0H), & HR-ESI-MS | & 15 31| #E
5> T 8 F 1§ [M+Na]” m/z: 379.136 3 (C,,H,,O,Na i} 5
fH4379.138 9), #/R %A G W1 5> T XN C H,, 040
UV (CH,OH) /. (loge): 204 (1.927); IR v, 3 367,
1 409.1 032 ecm” % . 'H NMR (CD,OD, 500 MHz)
A1°C NMR (CD,OD, 125 MHz) %4 L3 1.

EW2  BERKR, 5T HEL ESI-MS m/z: 443
[M+Na] ", #& 7= &% 7> 7 308 C,H,,0,. 'H NMR
(CD,0D, 500 MHz), d,;: 6.57 (1H, s, H-2), 6.37 (2H, s,
H-2', 6"), 4.30 (1H, d, J = 5.7 Hz, H-7"), 3.59 (1H, dd,
J=10.8, 5.0 Hz, H-9a), 3.48 (1H, dd, J = 10.8, 8.6 Hz,
H-9b), 2.69 (1H, dd, J=15.1, 4.7 Hz, H-7a), 2.56 (1H, dd,
J=15.1, 11.5 Hz, H-7b), 1.95 (1H, m, H-8"), 1.61 (1H,
m, H-8), 3.85 (3H, s, 3-OCH,), 3.73 (6H, s, 3', 5'-OCH,),
3.36 (3H, s, 5-OCH,); "C NMR (CD,OD, 125 MHz), §..:
130.2 (C-1), 107.7 (C-2), 148.6 (C-3), 138.9 (C-4), 147.7
(C-5), 126.2 (C-6), 33.6 (C-7), 40.8 (C-8), 66.7 (C-9),
139.3 (C-1), 106.8 (C-2', 6"), 149.0 (C-3', 5'), 134.5 (C-
4", 42.3 (C-7'), 64.1 (C-9"), 56.7 (3-OCH,), 60.1 (5-
OCH,), 56.6 (3', 5'-OCH,). 4 & Lh F5 ¥ 7+ 2% X
B, #1524k & 908 lyoniresinol .

EW3  BERK, 5T HEL ESI-MS m/z: 385
[M+Na] ", $& 75 6 &%) 7> 7 3508 C,H,, O 'H NMR
(CD,0D, 500 MHz), 6,;: 6.65 (2H, d, J = 8.0 Hz, H-5, 5"),
6.58 (2H, d, J = 2.0 Hz, H-2, 2"), 6.53 (2H, dd, J = 8.0,
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2.0 Hz, H-6, 6'), 3.59 (4H, m, H-9, 9'), 2.65 (2H, dd, J =
13.8, 6.9 Hz, H-7a, 7'a), 2.54 (2H, dd, J = 13.8, 7.8 Hz,
H-7b, 7'b), 1.90 (2H, m, H-8, 8'), 3.73 (6H, s, 3, 3'-OCH,);
“C NMR (CD,0D, 125 MHz), d.: 133.9 (C-1, 1'), 113.4
(C-2,2"), 148.8 (C-3, 3"), 145.5 (C-4, 4"), 115.8 (C-5, 5"),
122.7(C-6,6'),36.0 (C-7,7"),44.1 (C-8,8"),62.1 (C-9,9"),
56.2 (3,3'-OCH,). #5i# LA E%#E 91225 S0k, e
WA R R IEFA R

t&Wa  TEMeRY, 5T HEE, ESI-MS m/z:
455 [M+Na]", &zt 5973 708 C,,H,,05. 'HNMR
(CD,0OD, 500 MHz), 6,: 6.67 (1H, d, J = 8.0 Hz, H-5),
6.64 (1H, d, J = 8.0 Hz, H-5"), 6.59 (1H, d, J = 2.0 Hz,
H-2), 6.53 (1H, d, J = 2.0 Hz, H-2"), 6.53 (1H, br s, H-
6), 6.39 (1H, dd, J = 8.0 Hz, H-6"), 4.13 (2H, m, H-9"),
4.00 (2H, m, H-9), 2.67 (1H, dd, J = 13.9, 7.1 Hz, H-7a),
2.61 (1H, dd, J = 12.5, 5.9 Hz, H-7'a), 2.57 (1H, dd, J =
12.5, 6.8 Hz, H-7'b), 2.53 (1H, dd, J = 13.9, 7.8 Hz, H-
7b), 2.13 (1H, m, H-8'), 2.08 (1H, m, H-8), 2.03 (6H, s,
H-12, 12"), 3.77 (3H, s, 3-OCH,); "C NMR (CD,0D,
125 MHz), d.: 132.8 (C-1), 113.3 (C-2), 148.9 (C-3),
146.2 (C-4), 116.0 (C-5), 122.5 (C-6), 35.8 (C-7), 41.5
(C-8), 65.7 (C-9), 173.0 (C-11, 11"), 20.9 (C-12, 12"),
132.7 (C-1"), 117.1 (C-2"), 145.8 (C-3"), 145.5 (C-4"),
116.3 (C-5"), 121.3 (C-6"), 35.5 (C-7"), 41.2 (C-8"), 65.7
(C-9"), 56.3 (3-OCH,). &h&r LA 204 71225 SCHk™, #
EA AW N 4,3, 4'-trihydroxy-3-methoxylignan-9, 9'-
diyldiacetate.

&S wOTLERKMAR, % T HEE, ESI-
MS m/z: 385 [M+Na]", #5497 7 XN C,H,,0,.
'H NMR (CD,0OD, 500 MHz), d,: 6.94 (1H, s, H-2),
6.81 (1H, overlap, H-6), 6.75 (1H, d, J = 8.1 Hz, H-5),
6.71 (2H, s, H-2', 6), 5.48 (1H, d, J = 6.3 Hz, H-7), 3.82
(1H, dd, J = 11.0, 9.2 Hz, H-9b), 3.74 (1H, dd, J = 11.0,
7.2 Hz, H-9a), 3.56 (2H, t, J = 6.4 Hz, H-9'), 3.46 (1H,
dd, J = 12.4, 6.2 Hz, H-8), 2.61 (2H, m, H-7"), 1.81 (2H,
m, H-8'), 3.84 (3H, s, 3'-OCH,), 3.80 (3H, s, 3-OCH,);
C NMR (CD,0D, 125 MHz), d,: 134.8 (C-1), 110.5 (C-
2), 149.1 (C-3), 147.5 (C-2', 4), 116.1 (C-5), 119.7 (C-6),
89.0 (C-7), 55.4 (C-8), 65.0 (C-9), 129.9 (C-1'),145.2 (C-
3%), 114.0 (C-4"), 136.9 (C-5"), 117.9 (C-6"), 32.9 (C-7"),
35.8 (C-8"), 62.2 (C-9"), 56.7 (3-OCH,), 56.3 (3'-OCH,).
g5 DL U IR 5 Gk, 1 8 & 0 dehydro-
coniferyl alcohol.

a6 HH MR, 5 T WL, ESI-MS
mlz 356 [M]", $&7- b &7 1 308 C,0H, 0. 'H NMR

(CD,0D, 500 MHz), ,;: 6.82 (1H, d, J = 1.2 Hz, H-2'),
6.78 (1H, dd, J = 8.0, 1.5 Hz, H-2), 6.75 (1H, dd, J =
8.0 Hz, H-5"), 6.72 (1H, br s, H-6), 6.71 (1H, d, J =
8.0 Hz, H-5), 6.65 (1H, dd, J = 8.0, 1.2 Hz, H-6"), 5.91
(2H, s, 10-OCH,0), 5.88 (2H, s, 10’-OCH,0), 4.75 (1H,
d, J = 6.6 Hz, H-7), 3.96 (1H, dd, J = 11.0, 6.5 Hz, H-
9a), 3.80 (1H, dd, J= 11.0, 7.5 Hz, H-9b), 3.69 (1H, dd,
J=11.0, 6.2 Hz, H-9'a), 3.61 (1H, dd, J = 11.0, 6.6 Hz,
H-9'b), 2.90 (1H, m, H-7'b), 2.68 (1H, m, H-8"), 2.50
(1H, dd, J = 13.5, 11.1 Hz, H-7'a), 2.30 (1H, m, H-8);
“C NMR (CD,0D, 125 MHz), §.: 138.5 (C-1), 108.8 (C-
2), 149.2 (C-3), 148.4 (C-4), 110.5 (C-5),120.6 (C-6),
84.0 (C-7), 54.1 (C-8), 60.4 (C-9), 102.3 (C-10), 135.8
(C-1"), 107.3 (C-2"), 149.3 (C-3"), 147.4 (C-4"), 109.1 (C-
5"), 120.4 (C-6"), 33.7 (C-7"), 43.8 (C-8"), 73.5 (C-9"),
102.1 (C-10"). 45i& UL EHHRIEZ % Gk, #e b &
¥)°N isocubebin .

a1 BBILEREK, 5% T HEE, ESI-
MS m/z 373 [M+H]", $&7n 6 & 15 7 8 C, H,,0,.
'H NMR (CD,0D, 500 MHz), 6,: 6.96 (1H, br s, H-3"),
6.93 (1H, br s, H-3), 6.84 (1H, overlap, H-5"), 6.82 (1H,
overlap, H-5), 6.81 (1H, br s, H-6"), 6.78 (1H, d, J =
8.1 Hz, H-6), 5.38 (1H, d, J = 3.8 Hz, H-7"), 5.22 (1H,
d, J = 3.8 Hz, H-7), 4.28 (1H, m, H-9a), 4.02 (1H, m,
H-9'b), 3.65 (1H, m, H-8"), 3.34 (1H, m, H-8), 3.86 (3H,
s, 2-OCH,), 3.85 (3H, s, 2-OCH,); "C NMR (CD,0D,
125 MHz), J.: 147.5 (C-1), 149.2 (C-2), 110.6 (C-3),
132.4 (C-4), 119.5 (C-5), 116.2 (C-6), 85.1 (C-7), 51.0
(C-8), 179.7 (C-9), (C-1"), 149.4 (C-2"), 110.7 (C-3"),
133.2 (C-4"), 119.8 (C-5"), 116.4 (C-6"), 87.2 (C-7"), 54.5
(C-8"), 73.8 (C-9"), 56.4 (2-OCH,), 56.5 (2'-OCH,). %
A L BB I 225 S0k, 1 g 4 & 9 24 balanopho-
nin B,

&8 BHEBLERNEK, 5% T Wi, ESI-
MS m/z 563 [M+Na]", fié st & ¥ 70 1 XN C, H, Oy
'"H NMR (CD,0D, 500 MHz), é,,: 6.96 (1H, d, J= 1.7 Hz,
H-2), 6.83 (1H, dd, J = 8.2, 1.7 Hz, H-6), 6.78 (1H, d,
J = 8.2 Hz, H-5), 6.65 (1H, d, J = 8.0 Hz, H-5"), 6.63
(1H, d, J = 1.6, H-2"), 6.58 (1H, s, H-6'), 6.54 (1H, dd,
J=18.0, 1.6 Hz, H-6"), 6.50 (1H, s, H-2"), 5.50 (1H, d,
J=6.4 Hz, H-7), 3.80 (1H, s, H-9a), 3.73 (1H, m, H-9b),
3.62 (2H, overlap, H-9'a, 9"a), 3.57 (2H, overlap, H-9'b,
9"b), 3.44 (1H, dd, J = 12.0, 6.3 Hz, H-8), 2.68 (2H, m,
H-7'a, 7"a), 2.57 (2H, m, H-7'b, 7"'b), 1.95 (1H, m, H-8"),
1.92 (1H, m, H-8"), 3.80 (3H, s, 3-OCH,), 3.76 (3H, s,
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3'-OCH,), 3.71 (3H, s, 3"-OCH,); "C NMR (CD,0D,
125 MHz), 6.: 133.9 (C-1), 110.6 (C-2), 149.0 (C-3),
147.4 (C-4, 4'), 116.1 (C-5), 119.7 (C-6), 88.9 (C-7),
55.3 (C-8), 64.7 (C-9), 135.7 (C-1"), 114.3 (C-2"), 145.1
(C-3"), 134.7 (C-5"), 118.4 (C-6"), 44.2 (C-8"), 62.1 (C-9’,
9", 130.0 (C-1"), 113.5 (C-2"), 148.7 (C-3"), 145.4 (C-
4", 115.8 (C-5"), 122.7 (C-6"), 36.0 (C-7"), 43.9 (C-8"),
56.4 (3-OCH,), 56.5 (3'-OCH,), 56.2 (3"-OCH,). 4 &
DA b 8 9F 2 2% SCBREY, #0E 4 & W 8 sesquipin-
sapol B,

WEme  ToEMARY, 5% T HEE, ESI-MS m/z
425 [M+Na]", et & 708 C,H,0,. 'HNMR
(CD,0D, 500 MHz), d,;: 6.94 (1H, d, J = 1.6 Hz, H-2"),
6.82 (1H,dd,J=8.1,1.6 Hz, H-6'), 6.77 (1H, d,J= 8.1 Hz,
H-5"), 6.74 (1H, s, H-2), 6.71 (1H, s, H-6), 5.43 (1H, d,
J=17.0 Hz, H-7"), 4.40 (1H, dd, J = 11.1, 5.2 Hz, H-9"a),
430 (1H, dd, J = 11.1, 7.6 Hz, H-9'b), 3.56 (2H, m, H-
9), 1.99 (3H, s, H-11"), 3.84 (3H, s, 3-OCH,), 3.81 (3H,
s, 3'-OCH,); "C NMR (CD,0D, 125 MHz), J.: 137.2
(C-1), 114.4 (C-2), 145.3 (C-3), 128.8 (C-4), 147.5 (C-5),
117.6 (C-6), 32.9 (C-7), 35.8(C-8), 62.2 (C-9), 133.9 (C-
1), 110.7 (C-2"), 149.2 (C-3"), 147.8 (C-4"), 116.2 (C-5"),
120.0 (C-6"), 89.6 (C-7"), 52.0 (C-8"), 66.8 (C-9"), 172.6
(C-10"),20.7 (C-11"), 56.7 (3-OCH,), 56.4 (3'-OCH,). %
UL B 52 SR, 152 1 S W0N crataegifin A .

a0 L EaRY, 5% T WEE, ESI-MS
m/z 344 M]", ot 5943 1708 CyH, 0 'H NMR
(CD,0OD, 500 MHz), 6,: 7.63 (1H, s, H-6"), 7.53 (1H, s,
H-2"), 6.94 (1H, d, J = 1.8 Hz, H-2), 6.82 (1H, dd, J =
8.0, 1.8 Hz, H-6), 6.77 (1H, d, J = 8.0 Hz, H-5), 5.63
(1H, d, J = 6.4 Hz, H-7), 3.85 (2H, dd, J = 5.9, 3.2 Hz,
H-9), 3.57 (1H, q, J = 6.1 Hz, H-8), 2.56 (3H, s, H-8'),
3.90 (3H, s, 3-OCH,), 3.81 (3H, s, 3-OCH,); "C NMR
(CD,OD, 125 MHz), d.: 133.8 (C-1), 110.6 (C-2), 149.2
(C-3, 3'), 147.8 (C-4), 116.3 (C-5), 119.8 (C-6), 90.4
(C-7), 54.6 (C-8), 64.6 (C-9), 130.5 (C-1"), 113.8 (C-2"),
154.5 (C-4"), 132.6 (C-5"), 120.5 (C-6"), 199.3 (C-7"),
26.5 (C-8"), 56.4 (3-OCH,), 56.7 (3'-OCH,). %4 LAk
s I 2 5 SOk, w1k & P 8 1-(2- (4-hydroxy-
3-methoxyphenyl)-3-(hydroxymethyl)-7-methoxy-2,3-
dihydrobenzofuran-5-yl)ethan-1-one-.
3 RN IE M FIE

222 SCHRUY, X BT AR AN G W a3k AT AR A0 0 i 0
fii ik . ¥ RBL-2H3 41l & T & 15% FBS ) EMEM
B IR H T 5% CO, (1) 37 °CH iff 15 77 46 £ 7% & %

B, 4 A P B R = T 3% 100 AN, AT
96 fLAR H', 24 h J5 43 N IE # 4 (NC). B 8 4 (M,
C48/80, 30 pg'mL™"). % 25 25 41 (10 umol- L™ + C48/80,
30 pg'mL™") B K & 2H (1% Trinton X-100). H 3%
30 min J5, X 50 pL 40 35, A 50 pL 1 mmol-L™ ]
B-E L CONET W, 37 °C % E 1 h, I 150 pL
Na,CO,/NaHCO, £ 13 ¢ 11 )2 b7, B b4 405 nm T
WG SGCRE, v -2k O R I (R)s R=(4, -
A) /(A= A4,) x 100%, R, A,: S5 EiE RO
Ay AL ETERROCRE; 4, Bl BB .

4 GUESWH

iz H1 SPSS 26.0 #1755 2 J7 % 73 #T (one-way
ANOVA) # AT G i A3, TR A AR B DL x + s RoR o
P<0.05FR R NEFEENER, P<0.01 RRAAGHE
EER,

{3 BT WHIL R A SC RS (R, TR
T4 5 s DA S 25 g S 2 O B X 5B i
() 1) R 2 F 35 BhRTHR 5, [E) IR B4R b L 1 AT 7 ST e R A
(A& L0, KRR IR B0 53 S A A ST B iy 3% 1 SR TR R 5 7 T
A AR ST IR T VR A A B A B e 2 R A AR .

FEE SR PTG 1E#H 2 AR R 5 R .
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