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ABSTRACT: AIM To study the low-polarity constituents from Siraitia grosvenorii ( Swingle) C. Jeffrey and
their a-glucosidase inhibitory activity. METHODS  Separation and purification were performed using silica gel,
ODS, MCI, Sephadex LH-20, Toyopearl HW-40F, semi-preparative MPLC, semi-preparative HPLC and
HSCCC, and the structures of obtained compounds were identified by physicochemical properties and spectral data.
The a-glucosidase inhibitory activity was evaluated by PNPG method and molecular docking. RESULTS
Eighteen compounds were isolated and identified as vanillic acid (1), 4-hydroxy-benzaldehyde (2), 3-hydroxy-4-
ethylketonepyridine (3), kaempferol-3-0-a-L-rhamnopyranoside-7-0-a-L-rhamnopyranoside (4), vanillin (5),
ceplignan (6 ), S5-hydroxymethylfurfural (7 ), 5-hydroxy-4-phenyl-2 ( 5H) -furanone (8), 6-methoxy-7-
hydroxycoumarin (9), isofraxidin (10), cyclo- ( S-Pro-R-Leu) (11), flazin (12), kaempferol-7-O-a-L-
rhamnopyranoside (13), 1H-indole-3-carbaldehyde (14), salicylic acid (15), fructusol A (16), glycosmisic
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acid (17), pinoresinol (18). The IC,, values of compounds 4, 12-13 were (0. 658+0. 068), (0.232+0.052),
(0.038+0.002) mmol/L, respectively. CONCLUSION Compounds 3, 6, 8§-10, 14, 16 and 18 are first
isolated from this plant. Compounds 4, 12—-13 have good a-glucosidase inhibitory activity.

KEY WORDS: Siraitia grosvenorii ( Swingle) C. Jeffrey; low-polarity constituents; «-glucosidase; inhibitory

activity ; molecular docking

B IUCSRR 8 R DR B A B IR Siraitia
grosvenorii (Swingle) C. Jeffrey B SC, FE 4040
FIREVE, WS, ENIRE R
JRZ544, B DURAT A LR 4 W i 1 8% = A ft
BRI Tz N T, AR SR SRR TR A e TR
B IERE, JC IS FH T W PRI FIE e AHE . AR,
PR GRUESE , BUCRESUE R RE, KA
BATECT T, W, WA, ATREIRE RS /N
BUOCKE) ks, mASSE, et = Akhr,
R, BAIE RS EIRES , IE XA R B S A
RIAWE R AT B R . R B DR k24 4
BB (RS 5 0 I ok i B R 4
F Ry, XA A=y — LR
TR A PR R W R s . RS KB T%
DURA 200 B A s e g ), FE R T AR
KL DUR A RS20 95% £ BEHR B 4 R AL
RO SRR, 20 LR LR EA
BEUT Y oo 20 M ol 00 0 5 R LA T Al
KRG, AWFFE B 7 [ B R AL 1) 24 5500 T L i,
DI 5 DU TR B o R P P i B S 4
1 &

EVELA Ji % 78 & AL ( F i 5% A A IR A
H]); TBE-300C /& # i i (4 3% 4% (HSCCC, i
[ A HE AR AR AT ) 5 Agilent 1260 - il 75 7Y |
S3HT AU e RO AR 35 A (HPLC) , W AR 43 B A
ZORBAX SB-C,; (4.6 mmx250 mm, 5 wm), A
Hil#54E SB-C,y (9.4 mmx250 mm, 5 um) ([
Agilent /A7) ) ; LCMS-IT-TOF i =5 808 M (3% - L 1%
Z5 I FHAY ( H A Shimadzu 23 7 ) ; Avance #8
FHEREILYRPIEIY 500 MHz ({5 [E Brucker A F]) 5
Tecan Spark 2 I) g i b5 1L ( Fii -+ Tecan 23 #))
HPD-100 RALFAE . MCI (I TEE T S BH AT FR
/NH)) 3 Sephadex LH-20 #j BMEEEN (35 GE 2
Al); BERE (300~400 H, HSEFEFEATAHRA
fl); BHE T IS IRA 400 ( bR & k5]
BIRAF) ; RERSHEIZ Fp, (TEEBRFIAF) , BT
W HE (#H5 RFS-A01402203017, 41 JF = 98% ,
B EG S AR A R AT 5 OSSR
1194

(HZAR YMC ~F]); o-F 217 B (32 Sigma-
Aldrich 22%]) ; PNPG ([ iR A W B A FR 2
H]); CD,0D, CDCl,, C,D,N ([ CIL A 7l);
ECkE, A T (abral, miEsR L 2E
AIRAR); WEE, Ab5 (riral, PUbeRba by
BIRAF); OB, LR (W, [E254E 7
eI A BRA D) 5 Alivgok (BUM s 4R A
FRAHD

PUFRAT TR KEBR RIS, &) Vi)
WFSE BT 5 RORAR 5T 53 45 28 S i = BL B DU s A %
R Siraitia grosvenorii ( Swingle) C. Jeffrey [ 5%
SE, AT T RIY DD RE S IR RS ) S S
TR A R TR
2 REEHNE

B 60 kg ZDURTEIRSE, BE, A 95% &
B, TS TR, EE 3K, &
FFPERGR, WA R (SG), & D101 K
LBE, 4K (SGW) . 20% Z B (SGEF20) |
60% L IE (SGF60) PR, Hr 60% & &AL 45
6000 g 2 H, ZiZHE L LM LB B3]
SGF60E (260 g), SGF60E (110 g) £ MPLC-C 4
HArEs, LIHEE-/K (20 : 80~90 : 10) BBEEBENL,
559 ANH4r (Fr.1~Fr.9),

Fr. 1 2 MPLC-C, 43 B, DL H EE-K (20 -
80~ 40 : 60) M FEVEML, 15 B H 5 Fr. 11 ~
Fr. 1.6, Fr. 1.5 i#id Sephadex LH-20 4lifk, LLHI s
VR, SEMEAY 1 (325 mg) . Fr. 1.6 LIIEC k-
LPRCTER-HEE-K (3:7:3:7) YENIUICERIA
&, W HSCCC #4140 8, MBMLEW 2 (90
mg) . Fr. 1.2 SRERHSE, ISP B, 15
FMEWT (24 mg),

Fr.2 & MPLC-C #7325, DL H EE-/K (20 -
80~ 40 : 60) K FEVEML, 15 A5 Fr.2.1 ~
Fr.2. 11, Fr.2.2 4 HSCCC #iifk, PIIEC kE-&
R E-H K (3:7:3:7) fENBFIKZR, 15
FMEAEW 3 (13 mg), Fr.2.1 2 MPLC-C (41435,
PLZE-K (13 : 87~23 = 77) BEEEWEML, 15514k
A5 (52 mg), Fr.2.3 4 HSCCC 438, LIIEE
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Be-LIROHE-HBE-K (4:6:4:6) Ve, 53
L&Y 8 (3.5 mg),

Fr.3 & MPLC-C ( #E70 &, DLW EE-/K (20 :
80~45 : 55) BHFEVEML, 5B H D Fr.3.1 ~
Fr.3.12, Fr. 3.8 SrERAE 0, DL G H e -
(80:1,70:1,60:1,50:1,30:1, 10: 1,
0: 100) &% B ¥t Wi, 1% 2 4H 4 Fr.3.8.1 ~
Fr.3.8.8, Fr.3.8.4 £ °F: il £ HPLC #lifk, LI
7K (34 :66) Ve, HEMLAEW 9 (7.1 mg,
tg=17 min) , 10 (8.7 mg, t;=18 min), Fr.3.8.6
Z2f % HPLC 2k, DAFTEE-K (32:68) PEML,
=AY 11 (8.7 mg, tg =14 min) ,

Fr. 4 22 MPLC-MCI #4085, DAHEE-/K (20 -
80 ~ 80 : 20) M FEUE ML, 15 FH 4> Fr.4.1 ~
Fr.4.18, Fr.4.3 ZE4 5, BB EW 4 (116
mg) . Fr. 4. 15 & Sephadex LH-20 #:4r 5, LI H
VemE, SR EW 13 (Smg), Fr.4. 10 &
Sephadex LH-20 43 &5, DLW vk B, 75 2 4 4
Fr.4.10.1 ~ Fr.4.10.8, Fr.4.10.5, Fr.4.10.6,
Fr.4.10.7 43514 HSCCC 438, LIIEC k-4 O
Be-HEE-7K (4:6:4:6) TERERIER, 730015
A 14 (23 mg), 15 (26 mg)., 16 (7.5
mg) . Fr.4.13 £ HSCCC 4iifk, VIIECkE-LR L
Bis-FEE-K (3:7:3:7) YENERER, B34
4y Fr.4.13.1 ~ Fr. 4.13.15, Fr.4.13.9 ¢ 6 &
HPLC #lifk, VAW EE-/K (37 : 63) BEME, 1534k
AW 6 (22 mg, t,=19 min),

Fr.5 28 MPLC-MCI #:40&, DLW EE-/K (30 -
70~ 80 : 20) A VR, 15 B4 5r Fr.501 ~
Fr.5.15, Fr.5.12 % Sephadex LH-20 #1535, LIH
Bk i, 15340 Fr.5.12. 1~Fr. 5. 12.7 A&
17 (15 mg), Fr.5.12.3 %4 HSCCC 4iifk, PIIEC
Be-LIBROTE-FEE-K (4:6:4:6) fENIFFIA
#, 18 % 4 4 Fr.5.12.3.1 ~ Fr.5.12.3.11,
Fr.5.12.3.8 &k A 0 8, DL @ W -0 s
(80:1,70:1,60:1,0:100) BEEEPEML, 753
ZH4% Fr.5.12.3.8.1~Fr.5.12.3.8.7, Fr.5.12.3.8.2
221445 HPLC 2lifk, DAHEE-ZK (37 @ 63) VB,
BEMEEY 18 (16 mg, 1,=11 min),

Fr. 6 28 MPLC-MCI #:40&, DLW EE-/K (40 -
60~ 90 : 10) #p ¥k, 15 24 5> Fro6.1 ~
Fr.6.17, Fr. 6.8, Fr. 6. 11 % Sephadex LH-20 ¥4}
B, DIPEERmG, SELS Malifth, SRk EY 12
(14 mg) .

A5 16l 25 HPLC A4 K 344 203 nm,
R E A 3 mL/min,
3 KR

&Y 1. IR B A 45 5, HR-ESI-MS m/z:
167.034 8 [ M-H] ,'"H-NMR (500 MHz, CD,0D)
8: 7.56 (2H, m, H-2, 6), 6.84 (1H, d, J=8.7
Hz, H-5), 3.89 (3H, s, -OCH;) ;" C-NMR (125
MHz, CD,0D) &: 170.0 (C-7), 152.7 (C-4),
148.6 (C-3), 125.3 (C-6), 123.0 (C-1), 115.8
(C-2), 113.8 (C-5), 56.3 (-OCH,), Fikikig%k
WSk [7] HoEEEA -2, WM EZEY
HEFIR

k&Y 2. A @B K, HR-ESI-MS m/z
123.044 5 [M+H]*,'"H-NMR (500 MHz, CD,0D)
8: 6.92 (1H, m, H-5), 6.93 (1H, m, H-3), 7.78
(1H, m, H-2), 7.79 (1H, m, H-6), 9.77 (1H,
s, H-7) ;" C-NMR (125 MHz, CD,OD) &. 115.8
(C-5), 116.9 (C-3), 129.0 (C-2), 130.5 (C-1),
133.4 (C-6), 165.2 (C-4), 192.9 (C-7), iRk
TEEE SOk (8] fRiEEA L, MMzt
BWR AR

&Y 3. & @45 5, HR-ESI-MS m/z:
152.071 3 [M+H]","H-NMR (500 MHz, CD,0D)
8: 1.15 (3H, t, J=7.3 Hz, H-9), 7.24 (1H, dd,
J=8.7,2.8 Hz, H-6), 8.16 (1H, d, J=2.8 Hz,
H-2), 3.13 (2H, q, J=7.3 Hz, H-8), 7.93 (1H,
d, J=8.6 Hz, H-5);"C-NMR (125 MHz, CD,0D)
5: 8.5(C9), 31.6 (C-8), 202.8 (C-7), 123.4
(C-6), 124.9 (C-5), 146.6 (C-3), 138.4 (C-2),
158.9 (C-4), baRyisgdls 5 3cmk [9] i i
A, MWM%EEZE YR 355 H-4-2 5T
MEAE

fb& Y 4. B RO 45 5, HR-ESI-MS m/z:
579.171 2 [M+H]*,"H-NMR (500 MHz, CD,0D)
8: 7.78 (2H, m, H-2', 6'), 6.95 (2H, m, H-3',
5'),6.46 (1H, d, J=2.2 Hz, H-6), 6.72 (1H,
d, J=2.2 Hz, H-8), 5.56 (1H, brs, H-1"), 5.40
(1H, brs, H-1"), 4.23 (1H, brs, H-2"), 4.02
(1H, brs, H-2"), 3.83 (1H, dd, J=9.5, 3.5 Hz,
H-3"), 3.72 (1H, dd, J=9.0, 3.4 Hz, H-3"),
3.60 (1H, m, H-5"), 3.48 (1H, t, J=9.5 Hz, H-
4"y, 3.35 (1H, m, H-4"), 3.33 (1H, m, H-5"),
1.26 (3H, d, J=6.2 Hz, H-6"), 0.93 (3H, d, J=
5.7 Hz, H-6");" C-NMR (125 MHz, CD,0D) &:
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180.0 (C-4), 163.7 (C-7), 163.2 (C-5), 161.9
(C-4"),160.0 (C-2), 158.3 (C-9), 136.7 (C-3),
132.2 (C-2', 6'), 122.6 (C-1'), 116.8 (C-3',
5'), 107.8 (C-1"), 103.7 (C-10), 100.7 (C-6),
100.1 (C-1"), 95.8 (C-8), 73.8 (C-4"), 73.4
(C-4"),72.3 (C-5"), 72.3 (C-2"), 72.3 (C-2"),
72.1 (C-3"), 71.9 (C-3"), 71.5 (C-5"), 18.2 (C-
6"), 17.8 (C-6") . bl sdia 5 cimk [10] iz
EHA S, NS 2 G R -3-0-a-L-
AL -7-0-a-L- MY

&Y 5. IR @45, HR-ESI-MS m/z.
153.0555 [M+H]*,'"H-NMR (500 MHz, CD,0D)
8: 9.75 (1H, s, -CHO), 7.44 (1H, m, H-5, 6),
6.95 (1H, d, J=7.9 Hz, H-2), 3.92 (3H, s,
-OCH,) ;" C-NMR (125 MHz, CD,0D) &: 193.1
(-CHO), 154.9 (C-4), 149.9 (C-3), 130.9 (C-
1), 128.0 (C-5), 111.6 (C-6), 116.5 (C-2),
56.6 (-OCH,) ., iR¥idsdh 53cmk [7] s s
A3, NI E XA YRR,

L&Y 6. Ik ¥ 3k, HR-ESI-MS m/z.
345.097 9 [ M-H] ,'H-NMR (500 MHz, CD,0D)
5: 3.84 (2H, m, H-9), 6.83 (1H, dd, J=8.1,
2.0 Hz, H-6'), 3.90 (3H, s, 7-OCH,), 7.57
(1H, brs, H-6), 7.63 (1H, brs, H-4), 3.55 (1H,
m, H-3), 5.62 (1H, d, J=6.5 Hz, H-2), 6.78
(1H, d, J=8.1 Hz, H-5"), 3.82 (3H, s, 3'-
OCH,), 6.95 (1H, d, J=2.0 Hz, H-2") ;"C-NMR
(125 MHz, CD,0D) 6: 65.0 (C-9), 170.3 (C-8),
154.2 (C-7a), 145.6 (C-7), 57.1 (7-OCH,),
115.8 (C-6), 125.8 (C-5), 121.1 (C-4), 55.0
(C-3), 130.7 (C-3a), 90.5 (C-2), 120.2 (C-6"),
116.6 (C-5"), 148.1 (C-4'), 149.5 (C-3"), 56.8
(3'-OCH,), 110.0 (C-2"), 134.4 (C-1"), iRy
WEHE S SR [11] WA A —2, N %
e &Y RE,

&% 7. ¥ @k, HR-ESI-MS m/z:
127.039 6 [M+H]*,"H-NMR (500 MHz, CD,0D)
5: 4.61 (2H, s, 7-CH,), 9.54 (1H, s, 6-CHO),
6.58 (1H, d, J=3.7 Hz, H-4), 7.38 (1H, d, J=
3.6 Hz, H-3);"” C-NMR (125 MHz, CD,0D) §:
57.6 (7-CH,), 179.4 (6-CHO), 110.9 (C-4),
163.2 (C-2), 153.8 (C-5), iRy sdi 5 cik
[12] B FEA -5, WM E iz &9h 5- %1
SRR
1196

k&Y 8. KM 045 &, HR-ESI-MS m/z:
175.039 3 [ M-H] ,'"H-NMR (500 MHz, CD,0D)
5. 7.80 (2H, dd, J=7.7, 2.0 Hz, H-2', 6'),
7.49 (3H, m, H-3'~5'), 6.54 (1H, s, H-2),
6.59 (1H, s, H-4) ;" C-NMR (125 MHz, CD,0D)
8: 131.0 (C-1"), 129.2 (C-2', 6'), 130.0 (C-3’,
5'), 132.5 (C-4"), 173.4 (C-1), 115.7 (C-2),
165.4 (C-3), 100.2 (C-4), iR RERIRE 5 SCik
[13] B FEA -2, WS ez &Yl 5-55-
4-F55E-2 (5H) WKW

&Y 9. BRSO 45 5, HR-ESI-MS m/z:
191.034 0 [ M-H] ,'"H-NMR (500 MHz, CD,0D)
8: 3.91 (3H, s, 6-OCH,), 6.21 (1H, d, J=9.4
Hz, H-3), 6.77 (1H, s, H-8), 7.11 (1H, s, H-
5),7.86 (1H, d, J=9.4 Hz, H-4) ;"C-NMR (125
MHz, CD,0D) &; 56.8 (6-OCH,), 104.0 (C-8),
110.0 (C-5), 112.6 (C-3, 10), 146.1 (C-4),
147.1 (C-6), 151.4 (C-9), 153.0 (C-7), 164.1
(C-2), bRl i85t 50k [14] i HEA —
H, WIS EIzeaYh 6-FEIL-7T-HEF TR,

L&Y 10, % B 4455, HR-ESI-MS m/z.
223.0602 [M+H]*,'"H-NMR (500 MHz, CD,0D)
8: 6.92 (1H, s, H-5), 3.96 (3H, s, 8-OCH,),
6.23 (1H, d, J=9.5 Hz, H-3), 3.91 (3H, s, 6-
OCH,), 7.85 (1H, d, J=9.4 Hz, H-4);"”C-NMR
(125 MHz, CD,0D) 8: 56.6 (6-OCH,) , 146.2 (C-
4), 61.3 (8-0CH,), 163.1 (C-2), 104.8 (C-5),
111.9 (C-10), 112.5 (C-3), 135.9 (C-8), 144.4
(C-7), 145.4 (C-9), 147.1 (C-6) , FiRIEIERHE
53R [15] B REA —F, MMEEZEY
h R B WE

b &% 11, A @8 K, HR-ESI-MS m/z.
233.126 9 [M+Na]*,'"H-NMR (500 MHz, CD,0D)
8. 4.27 (1H, t, J=7.3 Hz, H-6), 4.13 (1H, m,
H-9), 3.51 (2H, m, H-3), 2.31 (1H, m, H-5b),
2.05 (1H, m, H-5a), 2.01 (1H, m, H-4b), 1.95
(1H, m, H-4a), 1.92 (1H, m, H-10b), 1.88
(1H, m, H-11), 1.53 (1H, m, H-10a), 0.97
(3H, brd, J=3.1 Hz, H-12), 0.95 (3H, brd, J=
3.0 Hz, H-13);"”C-NMR (125 MHz, CD,0D) §:
172.7 (C-7), 168.9 (C-1), 60.2 (C-6), 54.6 (C-
9), 46.4 (C-3), 39.4 (C-10), 29.0 (C-5), 25.7
(C-11), 23.2 (C-12), 22.2 (C-13), 23.6 (C-4) .
IRPEERGE 5 Sk [16] RERA—F, M
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YAV AR (S-HERR-R-5EATR) .

&% 12, ¥ @ 8 K, HR-ESI-MS m/z;
309.087 9 [M+H]*,'"H-NMR (500 MHz, Pyr) &
4.78 (2H, s, -CH,0H), 12.60 (1H, s, -NH),
7.77 (1H, d, J=8.2 Hz, H-12), 7.57 (1H, t, J=
7.6 Hz, H-11), 7.39 (1H, t, J=7.5 Hz, H-10),
8.35 (1H, d, J=7.8 Hz, H-9), 9.34 (1H, s, H-
6),6.67 (1H, d, J=3.3 Hz, H-4"), 7.70 (1H,
d, J=3.3 Hz, H-3") ;"C-NMR (125 MHz, Pyr) &
169.0 (-COOH), 143.1 (C-13), 113.7 (C-12),
129.5 (C-11), 121.4 (C-10), 122.5 (C-9), 131.4
(C-8), 122.6 (C-7), 117.0 (C-6), 133.8 (C-5),
139.6 (C-3), 134.3 (C-2), 57.6 (C-6'), 158.6
(C-5"), 110.1 (C-4"), 111.8 (C-3"), 154.0 (C-
2'), AR S SCER [17] HREEEAR —FL,
TS 78 246 G A flazin,

&% 13. ¥ A 8 K, HR-ESI-MS m/z:
431.098 2 [ M-H] .'H-NMR (500 MHz, CD,0D)
8. 1.27 (3H, d, J=6.2 Hz, H-6"), 8.10 (2H, d,
J=8.9 Hz, H-2', 6'), 3.61 (1H, m, H-5"), 3.84
(1H, dd, J=9.5, 3.5 Hz, H-3"), 4.03 (1H, dd,
J=3.3,1.7 Hz, H-2"), 5.56 (1H, s, H-1"), 6.42
(1H, d, J=2.1 Hz, H-6), 6.74 (1H, d, J=2.1
Hz, H-8), 3.49 (1H, t, J=9.5 Hz, H-4"), 6.91
(2H, d, J=8.9 Hz, H-3", 5');” C-NMR (125
MHz, CD,0D) 6: 71.3 (C-5"), 71.8 (C-2"), 72. 1
(C-3"), 73.7 (C-4"), 95.4 (C-8), 99.9 (C-1"),
100.0 (C-6), 106.2 (C-10), 116.4 (C-3", 5'),
123.6 (C-1'), 130.9 (C-2', 6'), 137.5 (C-3),
148.8 (C-2), 157.8 (C-9), 160.8 (C-4'), 162.3
(C-7), 163.3 (C-5), 18.1 (C-6"), 177.5 (C-4),
IR EER G 5 ok (18] HRE A, M
YE A YA LA 1 -7-0-0-L- MY

& ¥ 14, 1 {8 45 &, HR-ESI-MS m/z.
144.045 0 [ M-H] ,'"H-NMR (500 MHz, CD,0D)
8: 7.26 (2H, m, H-5, 6), 7.47 (1H, d, J=8.2
Hz, H-7), 8.08 (1H, s, H-2), 8.16 (1H, d, J=
9.4 Hz, H-4), 9.8 (1H, s, -CHO) ;" C-NMR
(125 MHz, CD,0D) &: 187.4 (-CHO), 125.0 (C-
8), 113.1 (C-7), 122.4 (C-6), 123.6 (C-5),
139.7 (C-2), bR is % 53CHk [19] il
A, INIMEE XA YA 3-I bk HEE

& 15, 45 &, HR-ESI-MS m/z:
137.024 4 [ M-H] ,"H-NMR (500 MHz, CD,0D)

5: 6.86 (1H, m, H-3), 6.90 (1H, m, H-5), 7.45
(1H, ddd, J=8.7,7.2, 1.8 Hz, H-4), 7.85 (1H,
dd, J=7.9, 1.8 Hz, H-6) ;" C-NMR (125 MHz,
CD,0D) &: 173.5 (C-7), 131.5 (C-6), 119.6 (C-
5), 136.6 (C-4), 118.1 (C-3), 163.2 (C-2),
113.9 (C-1), FR¥E R 5 3cHk [20] s
A2, NI E XA KGR,

L&Y 16, IR B AR, HR-ESI-MS m/z.
257.079 0 [M+Na]*,'"H-NMR (500 MHz, CD,0D)
8: 7.67 (1H, s, H-2"), 7.28 (1H, s, H-4), 6.99
(1H, s, H-6), 6.68 (1H, d, J=15.9 Hz, H-7),
6.36 (1H, dt, J=15.8, 5.7 Hz, H-8), 4.72 (2H,
s, H-3"), 4.24 (2H, dd, J=5.8, 1.5 Hz, H9),
3.98 (3H, s, 1-OCH,);"” C-NMR (125 MHz,
CD,0D) 8 146.8 (C-1), 146.1 (C-2), 144.2 (C-
2'), 134.6 (C-5), 132.2 (C-7), 130.2 (C-1"),
129.0 (C-8), 122.5 (C-3), 111.8 (C-4), 106.2
(C-6), 55.6 (C-3"), 63.8 (C9), 56.6 (1-
OCH,) ., bR¥EEEE 530k [21] i HA—
B, MIMEEIZAEYIHN fructusol A,

k&Y 17. @k, HR-ESI-MS m/z:
371.113 6 [ M-H] ,'H-NMR (500 MHz, CD,0D)
8: 3.90 (3H, s, 7-OCH,), 6.78 (1H, d, J=8.1
Hz, H-5"), 3.82 (3H, s, 3'-OCH,), 6.95 (1H, d,
J=2.0 Hz, H-2"), 7.62 (1H, d, J=15.9 Hz, H-
10), 6.83 (1H, dd, J=8.2, 2.0 Hz, H-6"), 7.19
(1H, brs, H-6), 7.15 (1H, brs, H-4), 3.54 (1H,
m, H-3), 6.36 (1H, d, J=15.9 Hz, H-11), 3.85
(2H, m, H-3a), 5.58 (1H, d, J=6.3 Hz, H-2);
PC-NMR (125 MHz, CD,0D) §: 119.8 (C-6"),
116.2 (C-5'), 147.8 (C-4"), 56.4 (3'-OCH,),
149.1 (C-3"), 110.6 (C-2'), 134.2 (C-1"), 171.3
(C-12), 116.9 (C-11), 146.5 (C-10), 130.9 (C-
9), 151.8 (C-8), 56.8 (7-OCH;), 145.9 (C-7),
113.6 (C-6), 129.9 (C-5), 119.0 (C-4), 64.7
(C-3a), 54.8 (C-3), 89.8 (C-2), bR i%EIE
5ICHR [22] GEREAR -, ML Eizbaw
R IAEARRR

k& 18, & @ ik, HR-ESI-MS m/z:
381.131 1 [M+Na]*,'"H-NMR (500 MHz, CDCI,)
8: 6.90 (2H, d, J=1.7 Hz, H-2, 2'), 6.89 (2H,
d, J=8.5 Hz, H-5, 5"), 6.82 (2H, dd, J=8.3,
1.5 Hz, H-6, 6'), 5.70 (2H, s, 4, 4’-OH) , 4.74
(2H, d, J=4.1 Hz, H-7, 7'), 4.25 (2H, dd, J=
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9.0, 6.8 Hz, H-9a, 9'a), 3.89 (6H, s, 2x0OCH,) ,
3.87 (2H, m, H9b, 9'b), 3.10 (2H, m, H-8,
8');®C-NMR (125 MHz, CDCl,) &: 146.9 (C-3,
3'), 145.4 (C-4,4),133.1 (C-1,1"), 119.1 (C-
6,6), 114.5 (C-5, 5'), 108.8 (C-2, 2'), 86.0
(C-7,7"),71.8 (C-9,9"), 56.1 (2xOCH,) , 54.3
(C-8, 8"), iR EE 530k [23] il A
—E, WISz G AR .
4 o-FHEREHEEEEMRR

SR PNPG 3 B DUR B2 H (SG) | 45
T (SGW ., SGF20, SGF60, SGF60E) 545Kk
GV o1 208 H BRI Ve, 5 kS S0k
[24] HOEIFHATIE SR, 7E 96 fLAR A 50
pL BESL . FRMIA 20 wL 0.1 U/mL o~ %5 05 i,
37 CHIAMER S min, MIA 20 pL PNPG i (1
mmol/L), 37 C W EH 30 min J5, A 50 pL
Na,CO, # (0.2 mol/L) ZibJ i, [R5 E 2
I (B . 2 HIRAL (B2 H) 5 FHPEXS IR
(BT-RBHE), B FEA B E 3 NE AL, R
BT 405 nm BAKEIN E A LIRS (A) {H,
T a-MA BT R R R, AL MR E= [1-
R E 6.25 mg/mL JREWKE T, SG, SGW 5
SGF20 A 3R Bt oo~ 2 A HF Wl 410 ) /E HT. R
SPSS 26. 0 X IT5 1C5, {8, Tl %1 SGF60, SGF60E
9 1C, (234 (3.61420.057) . (1.146=0.178)
mg/ml, FH] SCFOOE il 1% M i by, 5 BHPEXT e

B[ B [1C, = (4.445+0.066) mmol/L] [t
B, AEAY 4, 12 A 13 X o 490 B A SR
A 6 M, O IC, (E 41 51 (0.658+£0.068) |
(0.232+0.052) . (0.038+0.002) mmol/L,
5 HFXTE

B3 A o FTARR T I A5 MR OR Y T P itk
oy PRz, S Bk [25-26], R AutoDock
Vina 1. 2. 7 AFHEAEY) 3D L5405 o1 25 B 11 i
AR ZE R HEAT 43 T X 4%, AN PubChem (3 2 3k
LAY 2D 4544, 7F ChemDraw3D 22. 2. 0 #f4:
T MM2 J3 37 N EATRE B R/ ME AR B, 3RS 3D 45
M, fEEEEEIEE (PDB) W3 o4 % B
fiti SR Z54 (PDB ID 3WY1), f§if] PyMol 2.6. 0.
AutoDock Tools 1. 5.7 5 o~ 26 18 1 By 25 F4 0 K
Vim0 K18 | 2 o e Ny [ =0 B N 7 = A ER 5
AbEE . FE PLIP W BUor BT ECAR-E AH BEAE A, f#
PyMol 2. 6. 0 F it A7 T IAL AL 3L

ME 1, B 1A, 3 MBS oAb
itz B FEA « MR (FH) . BUKHEEH. A
BT 4 R FE DD, BEATTERE AR 8 AL
EWMEARLALSE, HhEAERFENSES
Ko 3 MEEYIRTHELS G RESAMR T -5 keal/mol,
PR BTR TS A RE LR, KA S ER
ZAREAG R GEAEM T R, o A
T R PE S0t R 3K 3 ME A MR o 2 B
il 1 LA BRI IR, 50T X A AL

R1 EHUENS «HEREFBREEZHNESEHEREIEERS

Tab.1 Binding free energy and main forces between active compounds and the crystal structure of a-glucosidase

Fa=y A
oy A TR A S i R
(kJ-mol™") (fEH)

4 -8.99 VAL355, PRO230, ALA232 ASN301, GLY228, GLY399, GLU396, GLY402, — —

LYS398
12 -9.06 ARG437, ALA454, ARG450, ARG437, GLN438, HIS348, THR445, LYS352 LYS352, HIS348 HIS348
ASN443
13 -10.77 PRO442 ASN46, ARG450, ASN447, GLN439, PHE4S, — —

SER445, ARG437
ASN46, ARG450, ASN46, ASP441, GLN531,

B -7.89  ASN443

GLNS531

LYS352 —

6 Wit54R

DRI JB 5 2R 70 AN 1 5 R ) — A 2R L
PERIBN , I MO 2R =R R 2 —, %R
ARELOINE . MERGEE LA ER, H2
UWE PRI i Lo o R A 90% Y T,
7 2 BRI B2 A%, o sk 2y
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W21 o 2 W B 0] 2 2 06 . RAR
YN Z ARG PR . AN RO | SRS 1355
FRAMZ P EU, FEAR R RESAEY), AKX
RIS R A, AR BB R R
o PICRCHPNAERARREY A%, A
e P CHTRRT GEMIZGRE, XA X Bk 2R
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Fig. 1 Molecular docking diagrams

P TR BATEEA N, 2R IGE I — PR AR
OB, IR, Zaethem, EamRN SRS
BAREREE A . SR, BUA WL B2 rh TR
FIN oy, HABSEH NI 7 BAT AR AL 55 P 1 ke
ZARGEHV, MTHIRREA L, S Z
Jey BR TR R VR S i £ S I, e i 2 2R
PR IE AR, AR B B R RESE B M (BRI
XAE—E R L2 1 B OCR A g B AT Rk
K, MRZGBBIRERY, B IURZHE BN
SARSEICY Y 1 R Y R IG oo HA HRE FEA
LSRR MU T . ABTFEERER I, B DUR R

WP ZH 3 BT B RS 1, b o B 1 4 e 15
18 AMEEY, WFE 4 MARIEEZ (6, 16, 17,
18) . 3 MAEWHZE (3, 12, 14), 2 B
(4, 13) 2 PEHEZRE (9, 10), 2 DAHEHLRSE
(1,15), 5 D HAbZE (2, 5,7, 8, 11), Hrp
3.6, 8~10, 14, 16, 18 Jy & R MIZMH Y o085
A, LA 4. 12 F1 13 I AF 0 o 2
B TSP, A FXERS R WIS UE T & 4, 12
13 5 o-F A B A BORES B T

5% k.
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