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Fik SEECRHRER, Toyopearl HW-40c. Sephadex LH-20 %5l & A (il 5 F Bt 47 /0 55 2lith, FER A 'H-NMR.
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Chemical constituents from leaves of Acer tataricum subsp. ginnala and their
anti-a-glucosidase activities
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Abstract: Objective To isolate and identify the chemical constituents with anti-a-glucosidase activities from the 80% ethanol
extract in the leaves of Acer tataricum subsp. ginnala. Methods The chemical constituents were isolated and purified by silica gel,
Toyopearl HW-40c, Sephadex LH-20 gel and high performance liquid chromatography. The structures of these compounds were
identified by spectroscopic methods ('H-, 3C-NMR and MS). The anti-a-glucosidase activities of the compounds were also

evaluated in vitro. Results Twenty-three compounds were isolated from the ethyl acetate and n-butanol parts from the leaves of A.
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tataricum subsp. ginnala and were identified as maplexin B (1), 3"-O-galloyl-benzyl-O-a-L-rhamnopyranosyl-(1—6)-B-D-
glucopyranoside (2), methyl gallate (3) , gallic acid (4), quercetin-3-O-B-D-galatopyranoside (5), quercetin-3-O-B-D-glucopyranoside
(6), quercetin-3-O-B-D-lyxoside (7), quercetin-3-O-(2"-galloyl)-a-L-rhamnoside (8), quercetin-3-O-(2"-galloyl)-p-D-glucoside (9),
quercetin-3-O-(6"-galloyl)-B-D-galatopyranoside (10), quercetin-3-O-o-L-rhamnoside (11), quercetin-3-O-(2",6"-digalloyl)-B-D-
galatopyranoside ~ (12),  3,6-di-O-galloyl-1,5-anhydro-D-glucitol ~ (13),
kaempferol-3-O-(2"-galloyl)-a-L-thamnoside  (15), kaempferol-3-O-(6"-galloyl)-B-D-galatopyranoside (16), quercetin (17),
kaempferol (18), ginnalin B (20), ginnalin C (21), ginnalin A (22),
quercetin-3-O-(2"-galloyl)-B-D-galatopyranoside (23). Conclusion Compounds 1, 2, 10, 12, 16, 19 are isolated from 4. tataricum

quercetin-3-O-(2"-galloyl)-a-L-arabinoside ~ (14),
1-p-coumaroyl-B-D-glucopyranoside (19),
subsp. ginnala for the first time, and compounds 2, 10, 12, 16, 19 are isolated from the genus Acer/ family Aceraceae for the first

time. Compounds 8, 12, 14-16 showed the strong anti-a-glucosidase activities.

Key words: Acer tataricum subsp. ginnala (Maximowicz) Wesmael;a-glucosidase; quercetin-3-O-(2",6"-digalloyl)- -D-galatopyranoside;

kaempferol-3-O-(6"-galloyl)-B-D-galatopyranoside; 1-p-coumaroyl-p-D-glucopyranoside

X % WK Acer tataricum subsp. ginnala
(Maximowicz) Wesmael B Fl (Aceraceae) /s
Acer LZSZMA (Sect. ginnala) TY), EESAT
WEHEM WAk, BBV, W, A5 TP F
s WEH . TEL B IR LS.
HAL BE. b WP HRE0A a2 ER
, Zeoetm AR MR A, Ve .
5E, A, BATERBIAKIIRG Fim XA,
JEEE ARy P EAEERERT. BhAh, BRI RIR
KR, BASARER DI, hE. sEMEHA
P X 2R SR AL oy B2 B M ORI A, (E )
HAT A1k, RS2 AR 2 A 30
A, FEEERAERIIEE, I B R 2 a1
FEAHEAN TUME . BEREATE R AR, (5
NAILHIRIGARIE,  FAE R P TR AT A B 1

N T HE— D B AU 2R S 25 AN, AR
LLAE RTINS M 2 T BV A T 5 2
SRR AL b, HE— DS AR AR 2 B SR
M2 CWE AN IE T PR AL B AT T RITSE, iy
EFE) 23 MEEW, 43 % 2N maplexin B (1),
3"-0-galloyl-benzyl-O-a-L-rhamnopyranosyl-(1—6)-

B-D-glucopyranoside (2). % & T F i (methyl
gallate, 3). WE T (gallic acid, 4). Hft)%-
3-0--D- Wt W - F. #% & ( quercetin-3-O-B-D-
galatopyranoside, 5). il JZ 2% -3-0-B-D-#i &j ¥ F
( quercetin-3-O-B-D-glucopyranoside, 6). Hfl &7 % -
3-0-B-D-FK 7 ¥EFF (quercetin-3-O-B-D-lyxoside, 7)-
Wit B & -3-0-2"- ¥ B T W % )-o-L- B 2= B
[quercetin-3-O-(2"-galloyl)-a-L-rhamnoside, 8] #f
K& -3-0-2"-0- 3% & 1 Bk 5 )--D- i & ¥ 1
[quercetin-3-O-(2"-galloyl)-B-D-glucoside, 9]. # 7

F-3-0-(6"- 1% B T Wt 2)-B-D- - FLBEH  [quercetin-
3-O-(6"-galloyl)-B-D-galatopyranoside, 10]. #t 57 % -
3-O-a-L-FRZHETFF (quercetin-3-O-a-L-rhamnoside,
1. i e K -3-0-2",6"- —-0- B & T BEHE)-B-D-F- 5
B tF  [quercetin-3-O-(2",6"-digalloyl)-B-D-galato-
pyranoside, 12]. 3,6-di-O-B & FWE%E-1,5 Wik %
FEE (3,6-di-O-galloyl-1,5-anhydro-D-glucitol, 13)-.
1t B2 2 -3-0-(2"-0- ¥ & 1 It 3% )-o-L- B 437 471 4% 17
[quercetin-3-O-(2"-galloyl)-o-L-arabinoside, 14]. 1l
X By -3-0-2"- W ' T Bt )-o-L- W2 BE
[kaempferol-3-O-(2"-galloyl)-a-L-rhamnoside , 15] .
tr 2% W -3-0-(6"- ¥ 1 ¥ B 2 )-p-D- - 3L ¥ 1F
[kaempferol-3-O-(6"-galloyl)- B-D-galatopyranoside,
16]. #itZ & (quercetin, 17). 114/} (kaempferol,
18) . 1-p- & 5 Bt -B-D- 1 & ¥EH ( 1p-
coumaroyl-B-D-glucopyranoside, 19). #X%M&E B
(ginnalin B, 20). 723 C (ginnalin C, 21D,
Z&MZ A (ginnalin A, 22). #i{ % %-3-0-2"-0-
W B T B JE)-B-D- °F A BE 1 [quercetin-3-0-(2"-
galloyl)-B-D-galatopyranoside, 23]. L& 1. 2.
10, 12, 16, 19 NERNAKEY 2 BEFE], LED)
2. 10, 12, 16. 19 FRCAARIE R B35, B
B INEPETR SRR LG D) 8. 12, 14, 15 H
ARSI o- I ETREEBEMETEE . AHE 7T ] AL
TE R FERETE PR 1 7> B2 B F SRR R 2%
1 =5

Bruker AVANCE III 600 % 4% fif 3L 41 I8 1 A%
(TMS AW#5), UPLC Synapt G2 Q-TOF =4 ¥
JigA (£ Waters A F]D, &gt LC-8A a4 &
BRI CRLEE SPD-20A #5MEIIES, CBM 20A
Communications Bus Module, HZAX ShiMADZU A
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A]). Eclipse XDB-C18 A4 (250 mm X 9.4 mm,
5umd. AL204 ZUMGHRREN-FER 2 T R°F, e 7%
RAL CHAZR AL . DZF6030 B B4 448 (b
HRE 2R A RAF]D, IKA C-MAG HP10 %Y
iR (FEE)D, mHVER X T (DGG9070B
B, BHERAE SERAERA PR AR ). BioRad 550 7Y
AR R (32 BioTek AH] ).

TERE (200~300. 300~400 H, &gl T
J743) ), Sephadex LH-20 %/ (¥t 8t Pharmacia 24
], Toyopearl HW-40C %/ (50~10 pm, TOSOH
AR AR, HA), MCILEHK (CHP20P, 70~
150 um, Mitsubishi Chemical Industries Ltd.). GF2s4
M OISR (B BE ) 4 ).

. f5. BEROE. ETE. HEE. &
BEAE E b s T Il (i) IWEER
FIRAHA, L5 (Eigai) WH Fisher Scientific 23
A, ZETFKKA Milli-Q BaiKk RS (EH
Millipore A H] ).

XTI S IR R (iS5 B20853, LifgJErt
EMFRHEERARD . ILZER (itS B21126, kil
AR A TR AT D it £ -3-0-B-D-7 % bl
H (5 B610203, IR ARAARA D, a-
1 %] B % Ca-glucosidase, G5003-100UN, 3 [F Sigma
NF]D, A-FHFE IR -0- DML R 3] 2] B (4-nitrophenyl-
a-D-glucopyranoside, PNPG, N1377-1G, 32 [# Sigma
A, BT-RYEHE (4EE Bayer Af]).

FATM T FE SR A5G, & B R
Bt 24 F R it 5 1 AR T 9 00 48 5 B R HE 42)
HEMR A. tataricum subsp. ginnala (Maximowicz)
Wesmael [T HHIFRA (2012-KIC-09) /AT
Hh ] [ AR B 24 PRI O TSR k2 O s B6 =5
2 Rk
21 REHSSE

T THEM 2.4 kg, 5 f5E 80% LA IR
FEHL 4 IR, PERURR TR A = TORER, i B K AR
BB, . 5. BERCER. IET
B UG TR, A3 SIS B A MEEEAL (77.6 2) &
fHERAL (89.7 g BEHR L e AL (189 gD+ IE T BE(309.8
@) MUKHEAL (238.6g) LAKASFNITIE 25 g.

BE PR L ERI I 42 Toyopearl HW-40c BEfH:
B, FEK (10%~70%) FREESENL, 53] 8 M
73 (Fr. 1~8), Fr.2 & Toyopearl HW-40c &AL (8
W, FEEK (10%~70%) FREESEmL, 7533) 3 A4

7y (Fr.2.1~2.3). Fr2.2 % MCI ek i, FEs
7K (10%~70%) Bh LG, 155 5 AN 5 (Fr2.2.1~
22300 Fr.2.2.3 &l & WAH B (HEE-K 4 06,
R 280 nm) fHEILAY 1 (4.3 mg) F12 (3.9
mg). Fr.3 & Toyopearl HW-40c Bt/ i, HIEE
7K (10%~70%) BHFEBEML, 133 4 N5 (Fr. 3.1~
3.4). Fr. 3.3 4 Sephadex LH-20 #ERAE (it HIfE
K (10%~70%) 6 FE B ML, 15 B4 E4 3(12.8 mg).
Fr4 % Toyopearl HW-40c #E & AE i, HEE /K
(10%~70%) HhHEEGENL, 1924 N5 (Fr. 4.1~
4.4), Fr. 42 % Sephadex LH-20 %EIH: (i, FIEE
7K (10%~70% ) 6 B e i, 13 B E4) 4(13.7 mg) .
Fr.5 4 Sephadex LH-20 &/ AT (5 1%, FAEE/K (10%~
70%) FEEEVENL, 1SEMLEY S (5.8 mg). Fr6 &
Sephadex LH-20 & fF i, FHEEK (10%~70%)
BEEEGEL, 3% 4 AN (Fr. 6.1~6.4) F{LED)
6 (6.9 mg). Fr. 6.2 4 Sephadex LH-20 Jti A (01,
FEEIK (10%~70%) #EFEBEML, 32IE 7 (12.4
mg). 8 (10.5 mg) 19 (5.3 mg). Fr. 6.4 %4 Sephadex
LH-20 &EfcAE s, HEEK (10%~70%) 165
i, BE1EEY 10 (6.3 mg). Fr.7 4 MCI EEiH:
ek, FEEK (10%~70%) FHETEm, 52 5 4
2H4y (Fr. 7.1~7.5), Fr. 7.2 24 Sephadex LH-20 #%¢/i
FERE, HEEK (10%~70%) BREEVEm, 5311k
AP 11(13.6 mg)A112(12.7 mg) . Fr.7.3 4 Toyopearl
HW-40c &R A, HEEK (10%~70%) BiEEDE
fii, 7555 NHS (Fr7.3.1~7.3.5), Fr.7.3.4 424
BWHFAERE (REEIK 6 ¢ 4, KB 280 nm) 435S
BELEY 13 (5.1 mg). 14 (10.5mg). 15 (13.2 mg)
F116 (114 mg). Fr7.4 4 Sephadex LH-20 &t/iAt: (4
B, FEEK (10%~70%) BEREDENL, SEMEY 17
(49mg) F118 (5.5mg).
1E T A28 Toyopearl HW-40c #E A A 1,

FEEK (10%~70%) BEFEGENL, 1931 5 NS5 (Fr.
1~5). Fr. 1 & MCI B A, FEK (10%~
70%) A EEVEME, £33 4 N5 (Fr. 1.1~1.4), Fr.1.3
£ Sephadex LH-20 #ERA: AL, HEEK (10%~
70%) BEEEBEML, 53] 4 A4 (Fr. 1.3.1~1.3.3),
Fr. 1.3.3 SRR A, A IlEE-HiR OB (30%~
90%) FHELEIAEIMLEY) 19 (6.3 mg). Fr2 &
Sephadex LH-20 &AL (1%, FEEK (10%~70%)
BEEEVE, 1533 M4 (Fr.2.1~23), Fr.22 4
Fetfi AR R CHEE-/K 5 05, A K 280 nm)
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SRR A 20 (7.1 mg) 121 (82mg). Frd
JEIT J5 4 Sephadex LH-20 #EARH: (i, HEE/K
(10%~70%) BHEEBEML, F2MEY) 22 (17.6 mg)
123 (14.8 mg).
22 o-EEEEEEHISIEEANE

K FHE B o= 27 B B S 1R 00 5 7V, X ar
B 1) 1 BA S PAT T o5 20 B L T A1 35 2 1
TR, 5 BT HR 2GR = b AT L. B d
VBB IR WS 2 SCRRARIED) . MR R 43 AIREL 0.1
mol/L HIBERR Eh 22 (pH 6.8) 40 pL AIEFIIEE &
W10 pL, JOA 2 mmol/L ] PNPG A1 0.1 U/mL
() - B HELFEES 50 uL, B4, £ 37 CIREX
¥ 20 min 5, M 0.2 mol/L BREZENIAR 100 pL £
1B P, T 405 nm FRBEWOCEE (4). FEATH
R EL AR B B E = A R, R 3 IR, U
PIME, RN = AR 3L (p-nitrophenol ,
PNP) & &R o A FEEBEEE, 193055
DU S R 1) 28

R = (Am—Ay)/Am
Am -5 AR 5 HWRAS R CRIBRA LA )5 Ay AN
N5 S S S IR B CHTIBR AL D)

RrAE VIR — RAIA R TR, WS
& EDHIZR , 585 DAL AP o8 &R B R AL b
2R HPALFR I, 15 2] 50% 512 0 1L &)
W JE R A P I 2 2 - (median inhibition

concentration, ICsg)o

3 #£R
31 HHEE
wEY 1. AR (BEE). ESI-MS m/z:

315.071 5 [M—H] = 'H-NMR (600 MHz, DMSO-ds)
0: 6.99 (2H, s, H-2', 6"), 4.87 (1H, t, J = 9.0 Hz, H-4),
3.80 (1H, dd, J = 10.8, 5.0 Hz, H-1), 3.65 (3H, m,
H-2, 5, 6), 3.47 (1H, m, H-3); 3C-NMR (150 MHz,
DMSO-ds) : 61.0 (C-6), 69.5 (C-1), 68.2 (C-4), 68.1
(C-2), 79.7 (C-3), 81.5 (C-5), 108.8 (C-2, 6), 119.2
(C-1'), 138.5 (C-4"), 145.5 (C-3', 5), 165.4 (C-7"). LA
S SOk E B A2, BRI ENEY 1
A maplexin B.

WwEY 2. BERKR (FEE. ESIMS m/z
591.168 7 [M+Na]", '"H-NMR (600 MHz, CDs0D) ¢:
7.17 (2H, s, H-2", 6}, 7.09 (2H, s, H-3, 5), 4.95 (1H,
dd, 7= 9.6, 8.4 Hz, H-3"), 457 (1H, d, J = 12.6 Hz,
H-7), 4.54 (1H, d, J = 7.8 Hz, H-1"), 4.01 (1H, d, J =

7.8 Hz, H-6'), 3.30~3.45 (4H, m, H-2'~5") 1.27 (3H,
d, J=6.0 Hz, H-6"); 3C-NMR (150 MHz, CD;0D) ¢:
139.7 (C-1), 129.1 (C-2, 6), 128.7 (C-3, 5), 128.6
(C-4), 72.1 (C-7), 102.2 (Glc C-1'), 75.3 (Glc C-2'),
77.9 (Gle C-3"), 71.7 (Gle C-4"), 76.9 (Glc C-5"), 67.9
(Gle C-6'), 101.2 (Rha C-1"), 71.7 (Rha C-2"), 75.3
(Rha C-3"), 71.5 (Rha C-4"), 69.8 (Rha C-5"), 18.0
(Rha C-6"), 121.5 (Galloyl C-1""), 110.4 (Galloyl
C-2"", 6", 138.4 (Galloyl C-4"), 146.3 (Galloyl
C-3"",5'), 167.5 (Galloyl C-7""). A% 5 TRk 4R
TERA—H, HIEEhEaY 2 N 37-0-galloyl-
benzyl-O-a-L-rhamnopyranosyl-(1—6)-B-D-glucopy-
ranoside.

& 3: AR (ZED. & Z01E%5),
H RESEE TR S 26 &R0t
i S0 o, AR BT R & UV G —3.
RS e 50 3 N 1R F S .

e 4: A s (LB . ESI-MS miz
169.013 3 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
7.07 (2H, s, H-2, 6); '3C-NMR (150 MHz, CD;0D) ¢:
170.4 (C-7), 146.4 (C-3, 5), 139.6 (C-4), 121.9 (C-1),
110.3 (C-2, 6). LA FHE 5 SOk i B A — 208, K
L EIEY) 4 NEE TR

&Y 5. wEMK (FE. ESI-MS m/z:
463.089 2 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
536 (1H, d, J= 1.8 Hz, H-1"), 6.19 (1H, d, J = 2.4
Hz, H-6), 6.40 (1H, d, J = 2.4 Hz, H-8), 6.80 (1H, d,
J=2.4Hz, H-5"), 7.51 (1H, d, J = 1.8 Hz, H-2'), 7.65
(1H, dd, J = 8.4, 2.4 Hz, H-6'), 12.63 (1H, s, 5-OH);
BC-NMR (150 MHz, CD;0OD) §: 60.1 (C-6"), 67.9
(C-4"), 71.2 (C-2"), 73.1 (C-3"), 75.8 (C-5"), 93.5
(C-8), 98.6 (C-6), 101.7 (C-1"), 103.9 (C-10), 115.1
(C-2"), 115.9 (C-5"), 121.1 (C-6"), 122.0 (C-1"), 133.5
(C-3), 144.8 (C-3"), 148.4 (C-4"), 156.2 (C-9), 156.3
(C-2), 161.2 (C-5), 164.1 (C-7), 177.5 (C-4). VL L3k
5 R IRIE T AR — ), R e a5 ot
J #-3-0-B-D-ME R 2= FLAETF

wEY 6: HEMAK (HE. ESI-MS mi/z:
463.096 0 [M—H] - &¥#Z%5], H ReE 55 %-
3-O-B-D-H & M 0T RS — 5 48 0GR (i A
UPLC-QTOF-ESI-MS 5%t i bexs,  FLAR R i)
UV GG SR AR 7> B8 — 3. BRI % e
HW 6 FHfi e R -3-0-B-D-H &
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e 7. wEMK (FE. ESI-MS m/z:
433.079 7 [M—H] . 'H-NMR (600 MHz, DMSO-ds)
8:5.26 (1H, d, J= 5.4 Hz, H-1"), 6.19 (1H, d, J= 1.8
Hz, H-6), 6.39 (1H, d, J = 1.8 Hz, H-8), 6.84 (1H, d,
J = 8.4 Hz, H-6'), 7.50 (1H, d, J = 2.4 Hz, H-5"), 7.66
(1H, dd, J = 8.4, 2.4 Hz, H-2"), 12.63 (1H, s, 5-OH);
BC-NMR (150 MHz, DMSO-ds) 0: 64.2 (C-5"), 66.0
(C-4"), 70.7 (C-2"), 71.6 (C-3"), 93.4 (C-8), 98.7
(C-6), 101.4 (C-1"), 103.9 (C-10), 115.3 (C-2'), 115.7
(C-5"), 120.9 (C-6), 122.1 (C-1"), 133.7 (C-3), 145.0
(C-3"), 148.6 (C-4'), 156.2 (C-2), 161.2 (C-9), 164.2
(C-5), 177.5 (C-4). VA EER 5 SCkRoE A —F,
RIS e B T FMi R 3-3-O-B-D- KI5

&Y 8: WEMK (FE. ESI-MS m/z:
623.068 4 [M~+Na]*. 'H-NMR (600 MHz, DMSO-ds)
8: 0.93 (1H, d, J = 6.0 Hz, H-6"), 5.47 (1H, dd, J =
18.8, 1.8 Hz, H-2"), 6.22 (1H, d, J = 2.4 Hz, H-6),
6.41 (1H, d, J=2.4 Hz, H-8), 6.90 (1H, d, J= 8.4 Hz,
H-2'), 6.96 (2H, s, H-2"", 6'"), 6.99 (1H, d, J = 8.4 Hz,
H-5),7.10 (1H, dd, J = 8.4, 1.8 Hz, H-6"). A %
SR E R A0, R E a8 ik
F-3-0-Q"-K BT H)-o-L-FR 2R

e 9: wEMK (FE. ESI-MS m/z:
639.097 2 [M+Na]*. 'TH-NMR (600 MHz, CD;0D) ¢:
3.44 (1H, dd, J = 9.0, 8.4 Hz, H-4"), 3.60 (1H, dd, J =
12.0, 5.4 Hz, H-6"), 3.65 (1H, t, J = 9.0 Hz, H-3"),
3.78 (1H, dd, J = 12.0, 2.4 Hz, H-6"), 5.13 (1H, dd,
J=9.6,7.8 Hz, H-2"), 5.74 (1H, d, J = 8.4 Hz, H-1"),
6.16 (1H, d, J= 1.8 Hz, H-6), 6.33 (1H, d, J= 2.4 Hz,
H-8), 6.81 (1H, d, J = 8.4 Hz, H-5'), 7.13 (2H, s,
H-2"", 6'"), 7.53 (1H, dd, J = 8.4, 2.4 Hz, H-6') , 7.56
(1H, d, J = 2.4 Hz, H-2"); BC-NMR (150 MHz,
CD;0D) d: 62.5 (C-6"), 71.6 (C-4"), 76.0 (C-2"), 76.4
(C-3"), 78.7 (C-5"), 94.5 (C-8), 99.7 (C-6), 100.5
(C-1"), 105.9 (C-10), 110.6 (C-2"", 6'"), 116.1 (C-5"),
117.1 (C-2'), 121.5 (C-1'"), 123.2 (C-6"), 123.4 (C-1),
134.9 (C-3), 139.9 (C-4""), 146.0 (C-3'), 146.3 (C-3"",
5, 149.7 (C-4"), 1582 (C-2), 1583 (C-9), 163.1
(C-5), 165.7 (C-7), 167.8 (C-7""), 179.1 (C-4). LA %
5 SRR E B AR — U0, RIS B A 9 i
FEH-3-0-(2"-0-% & T 52)-B-D- & b

E 10: wEHRAKRK (FEE. ESI-MS m/z:
617.096 8 [M+H]*. 'H-NMR (600 MHz, DMSO-ds)

5:7.58 (1H, dd, J= 8.4, 2.4 Hz, H-6), 7.51 (1H, d, J =
3.6 Hz, H-2'), 7.02 (2H, s, H-2"", 6'"), 6.82 (1H, d, J =
8.4 Hz, H-5"), 6.34 (1H, d, J = 1.8 Hz, H-8), 6.14 (1H,
d, J = 1.8 Hz, H-6), 5.77 (1H, d, J = 8.4 Hz, H-1");
BC-NMR (150 MHz, DMSO-ds) 0: 60.8 (C-6"), 70.2
(C-4"), 742 (C-2"), 743 (C-5"), 77.8 (C-3"), 93.6
(C-8), 98.2 (C-6), 98.8 (C-1"), 103.7 (C-10), 108.9
(C-2", 6'), 115.2 (C-2'), 115.6 (C-5"), 119.6 (C-1""),
120.9 (C-1'), 121.9 (C-6'), 132.6 (C-3), 138.4 (C-4"),
144.9 (C-3"), 145.5 (C-3"", 5'"), 148.7 (C-4"), 156.1
(C-2), 156.3 (C-9), 161.2 (C-5), 164.9 (C-7), 165.1
(C-7""), 176.9 (C-4). LA L H#E 5 SC ki 8 It A —
O, F %A 10 A R-3-0-(6"- K& T
Pk 8)-B-D-2F- FLFE T

&Y 1: Bk R (HED. ESI-MS m/z:
447.092 7 [M—H] . 'H-NMR (600 MHz, DMSO-ds)
5:0.81 (3H, d, J = 6.0 Hz, H-6"), 5.24 (1H, d, J= 1.8
Hz, H-1"), 6.19 (1H, d, J = 1.8 Hz, H-6), 6.37 (1H, d,
J =2.4 Hz, H-8), 6.86 (1H, d, J = 8.4 Hz, H-5"), 7.24
(1H, dd, J = 8.4, 1.8 Hz, H-6), 7.29 (1H, d, J = 2.4
Hz, H-2'), 12.63 (1H, s, 5-OH); '3C-NMR (150 MHz,
DMSO-ds) : 17.5 (C-6"), 70.4 (C-5"), 70.6 (C-2"),
71.2 (C-4"), 93.7 (C-8), 98.8 (C-6), 101.8 (C-1"),
104.0 (C-10), 115.5 (C-2"), 115.6 (C-5"), 120.7 (C-6"),
121.1 (C-1"), 1342 (C-3), 145.2 (C-3"), 148.5 (C-4"),
156.5 (C-2), 157.3 (C-9), 161.3 (C-5), 164.5 (C-7),
177.7 (C-4). VA EE¥E 5 30k HiE A — 302,
IS E WA 11 I 3R -3-0-0-L- R R

&Y 12: EEHRK (FEE). ESI-MS m/z:
769.124 9 [M+H]". 'H-NMR (600 MHz, CD;0D) 6:
3.86 (1H, dd, J = 10.2, 3.6 Hz, H-3"), 3.91 (1H, t, J =
6.6 Hz, H-5"), 3.95 (1H, t, J = 3.0 Hz, H-4"), 4.26(1H,
dd, J=11.4, 6.0 Hz, H-6"), 4.44 (1H, dd, J=11.4, 7.2
Hz, H-6"), 5.46 (1H, dd, J = 9.6, 7.8 Hz, H-2"), 5.62
(1H, d, J = 8.4 Hz, H-1"), 6.12 (1H, d, J = 1.8 Hz,
H-6), 6.27 (1H, d, J = 1.8 Hz, H-8), 6.76 (1H, d, J =
8.4 Hz, H-5), 6.92 (2H, s, H-2"", 6""), 7.15 (2H, s,
H-2"", 6'"), 7.45 (1H, dd, J = 8.4, 2.4 Hz, H-6'), 7.60
(1H, d, J = 2.4 Hz, H-2"); BC-NMR (150 MHz,
CD;0D) d: 63.6 (C-6"), 70.4 (C-4"), 73.3 (C-3"), 74.3
(C-2"), 74.6 (C-5"), 94.7 (C-8), 99.8 (C-6), 101.2
(C-1"), 105.6 (C-10), 110.0 (C-2"", 6""), 110.6 (C-2"",
6'"), 116.2 (C-5"), 117.2 (C-2), 121.1 (C-1""), 121.6
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(C-1'"), 123.0 (C-1"), 123.2 (C-6"), 134.8 (C-3), 139.8
(C-4""), 139.9(C-4""), 145.9 (C-3"), 146.3 (C-3"", 5'"),
146.3 (C-3"", 5""), 149.7 (C-4), 158.2 (C-2), 158.2
(C-9), 162.9 (C-5), 165.8 (C-7), 168.0 (C=0), 168.1
(C=0), 179.1 (C-4). LA F3¥5 5 SChfARaE A —F13],
RIS e &9 12 9 26-3-0-(2",6"-—-0-1% &
FIEIE)-B-D--FLRE

&Y 13 AR (FEE. ESI-MS m/z:
467.082 3 [M—H] . 'H-NMR (600 MHz, CD;0OD) ¢:
3.34 (1H, t, J = 10.8 Hz, H-1ax), 3.57 (1H, m, H-5),
3.63 (1H, t, J= 9.0 Hz, H-4), 3.75 (1H, m, H-2), 3.99
(1H, dd, J = 11.4, 5.4 Hz, H-leq), 4.37(1H, dd, J =
12.0, 5.4 Hz, H-6b), 4.54 (1H, dd, J = 12.0, 2.4 Hz,
H-6a), 5.08 (1H, t, J= 9.0 Hz, H-3), 7.08 (2H, s, H-2’,
6'), 7.14 (2H, s, H-2", 6"); BC-NMR (150 MHz,
CD;0D) 6: 63.5 (C-6), 68.4 (C-2), 68.7 (C-4), 69.7
(C-1), 78.8 (C-5), 79.6 (C-3), 108.8 (C-2', 6'), 109.0
(C-2", 6"), 120.0 (C-1"), 120.4 (C-1"), 138.3 (C-4"),
138.5 (C-4"), 145.0 (C-3, 5), 145.1 (C-3", 5"), 166.9
(C-7"), 167.1 (C-7"). LA L H4 5 STk 8 A —
e, RSt &Y 13 8 3,6- -0-F% B Tk E-
1,5 Wi /K 2% E I o

EY 14: wWEHRAK (FE. ESI-MS m/z:
587.104 3 [M+H]*. 'H-NMR (600 MHz, DMSO-ds)
5: 3.70~3.78 (3H, m, H-4"~6"), 5.34 (1H, dd, J =
7.8, 2.4 Hz, H-2"), 560 (1H, d, J = 6.0 Hz, H-1"),
6.20 (1H, d, J= 1.8 Hz, H-6), 6.41 (1H, d, J= 1.8 Hz,
H-8), 6.86 (1H, d, J = 8.4 Hz, H-5'), 7.04 (2H, s,
H-2"", 6"), 7.50 (1H, d, J = 2.4 Hz, H-2'), 7.71 (1H,
dd, J = 8.4, 2.4 Hz, H-6'), 12.56 (I1H, s, 5-OH);
BC-NMR (150 MHz, DMSO-ds) 0: 65.7 (C-5"), 67.5
(C-4"), 70.3 (C-3"), 72.7 (C-2"), 94.0 (C-8), 99.1
(C-6), 99.2 (C-1"), 104.3 (C-10), 109.3 (C-2", 6"),
115.8 (C-2"), 116.0 (C-5"), 119.9 (C-1""), 121.2 (C-1"),
122.8 (C-6"), 133.4 (C-3), 138.9 (C-4""), 145.5 (C-3""),
145.9 (C-5""), 149.2 (C-4"), 156.7 (C-2), 156.7 (C-9),
161.6 (C-5), 164.6 (C-7""), 165.5 (C-7), 177.6 (C-4).
DA 5 SCmkRaE S AR — 20, RS et A 14
B 25-3-0-2"-0- W & T -o-L- B R AF B 1

&Y 15 EEMAK (FEE). ESI-MS m/z:
583.108 9 [M—H] . 'H-NMR (600 MHz, DMSO-ds)
5:0.93 (3H, d, J = 6.0 Hz, H-6"), 3.75 (2H, d, J= 6.0
Hz, H-3"), 5.47 (1H, t, J = 2.4 Hz, H-2"), 5.50 (1H, s,

H-1"), 6.22 (1H, d, J = 2.4 Hz, H-6), 6.44 (1H, d, J =
1.8 Hz, H-8), 6.94 (2H, d, J = 6.0 Hz, H-3', 5'), 6.96
(2H, s, H-2", 6'"), 7.81 (2H, d, J= 1.8 Hz, H-2', 6');
13C-NMR (150 MHz, DMSO-ds) J: 18.0 (C-6"), 69.1
(C-3"), 71.2 (C-5"), 72.1 (C-4"), 72.2 (C-2"), 94.3
(C-8), 99.0 (C-6), 99.3 (C-1"), 104.5 (C-10), 109.3
(C-2'""), 109.3 (C-6"), 116.0 (C-3"), 116.0 (C-5"),
119.7 (C-1""), 120.8 (C-1"), 131.0 (C-2"), 131.0 (C-6"),
134.0 (C-3), 139.1 (C-4"), 1459 (C-3'"), 145.9
(C-5'), 157.0 (C-2), 157.7 (C-9), 160.6 (C-4'), 161.7
(C-5), 164.8 (C-7), 165.4 (C-7'""), 177.9 (C-4). UL 3k
I SEARE R A — 3, RS 15 A
25 1-3-0-2"-1% B T AL)-o-L- R AEHE 1
EY 16: HEEMAK (HEE). ESI-MS m/z
599.087 9 [M—H] . 'H-NMR (600 MHz, DMSO-ds)
5:5.32 (1H, d, J= 8.4 Hz, H-1"), 6.17 (1H, d, J = 2.4
Hz, H-6), 6.40 (1H, d, J = 1.8 Hz, H-8), 6.87 (2H, d,
J=42Hz, H-3', 5", 7.05 (2H, s, H-2"", 6'"), 8.04 (2H,
d, J = 9.0 Hz, H-2', 6¢'); C-NMR (150 MHz,
DMSO-ds) d: 62.3 (C-6"), 68.4 (C-4"), 71.1 (C-2"),
72.7 (C-5"), 72.8 (C-3"), 94.2 (C-8), 99.1 (C-6), 99.4
(C-1"), 104.3 (C-10), 109.0 (C-2""), 109.4 (C-6"),
115.6 (C-3', 5", 119.5 (C-1'"), 121.1 (C-1"), 131.4
(C-2', 6), 133.0 (C-3), 139.0 (C-4'"), 145.9 (C-3""),
146.0 (C-5""), 156.7 (C-2), 156.9 (C-9), 160.5 (C-4"),
161.6 (C-5), 164.6 (C-7), 165.9 (C-7""), 177.5 (C-4).
P2 5 ko B AR — 00, RS et &9
16 1L 25 -3-0-(6"-B & T B L) -B-D-1- FLBEH
&Y 17: EEMmK (FEE). ESI-MS m/z:
447.093 1 [M—H] . "H-NMR (600 MHz, DMSO-ds)
8:6.17 (1H, d, J = 1.8 Hz, H-6), 6.39 (1H, d, J=2.4
Hz, H-8), 6.86 (1H, d, J = 8.4 Hz, H-5"), 7.52 (1H, dd,
J = 8.4, 2.4 Hz, H-6"), 7.66 (1H, d, J = 2.4 Hz, H-2"),
9.28~9.56 (3H, s, 3, 3', 4'-OH), 12.48 (1H, s, 5-OH);
BC-NMR (150 MHz, DMSO-ds) d: 93.3 (C-8), 98.2
(C-6), 103.0 (C-10), 115.0 (C-2"), 115.6 (C-5"),
119.9 (C-6"), 121.9 (C-1"), 135.7 (C-3), 145.3 (C-3"),
146.8 (C-2), 147.7 (C-4"), 156.1 (C-9), 160.7 (C-5),
163.9 (C-7), 175.8 (C-4). LA -%0¥s 5 STk i 3
AR—g0217, RHSE E A G 17 i R .
&Y 18: wEHARK (FHEE). ESI-MS m/z:
285.059 8 [M—H] . &uJZ 0% 5], H Refli 510
22 M0t f i — 30 48 v SORUHE 3% A UPLC-QTOF-



* 6386 °

FE B 20226F 108 £53% B2 Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20

ESI-MS 5x R 5t buxt, FHARFARR, UV 61 Jors
BART > F IR B AR — 8. ket e 18
RSB

tEY 19: Ltfik (HFEE). ESI-MS m/z
327.109 4 [M+H]*. 'H-NMR (600 MHz, DMSO-ds)
5: 5.46 (1H, d, J = 12.0 Hz, H-1"), 6.40 (1H, d, J =
12.0 Hz, H-8), 6.81 (2H, d, J = 6.0 Hz, H-3, 5), 7.58
(2H, d, J = 12.0 Hz, H-2, 6), 7.64 (1H, d, J = 18.0 Hz,
H-7); BC-NMR (150 MHz, DMSO-ds) J: 165.4 (C-9),
160.1 (C-4), 146.1 (C-7), 130.6 (C-2, 6), 125.0 (C-1),
115.9 (C-3, 5), 113.6 (C-8), 94.3 (C-1"), 77.8 (C-3"),
76.5 (C-5"), 72.5 (C-2'), 69.5 (C-4"), 60.6 (C-6"). LA I
e 5 SR E A — 208, RIS E A 19
N 1-p-F G IE-B-D-H T

tEY 20. HEBMK (FEE. ESI-MS m/z:
315.071 3 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
6.94 (2H, s, H-2', ), 441 (1H, dd, J = 11.4, 2.4 Hz,
H-6a), 4.13 (1H, dd, J = 12.0, 6.0 Hz, H-6b), 3.73 (1H,
dd, J=10.8, 4.8 Hz, H-1eq), 3.26~3.32 (1H, m, H-4, 5),
3.11~3.16 (1H, m, H-2, 3), 3.03 (IH, t, J = 10.8 Hz,
H-lax); *C-NMR (150 MHz, CD;OD) ¢: 64.0 (C-6),
69.6 (C-1), 69.7 (C-4), 70.2 (C-2), 78.2 (C-3), 78.4 (C-5),
108.6 (C-2, 6'), 119.4 (C-1'), 138.5 (C-4'), 145.5 (C-3’,
5%, 165.8 (C-7")» LA - Hd -5 SCikkiE F A — 30,
IR e AL A0 20 N AS 56 B

tED 21 HERAR (FEE. ESI-MS m/z:
315.071 5 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
6.96 (2H, s, H-2', 6"), 4.65 (1H, m, H-2), 3.88 (1H, dd,
J =108, 5.4 Hz, H-leq), 3.67 (1H, dd, J = 12.0, 1.8
Hz, H-6a), 3.41~3.47 (1H, m, H-3), 3.09~3.17 (1H,
m, H-5); 13C-NMR (150 MHz, CD;0D) ¢: 61.2 (C-6),
66.0 (C-1), 70.5 (C-4), 71.9 (C-2), 75.1 (C-3), 81.7
(C-5), 108.8 (C-2, 6"), 119.2 (C-1"), 138.5 (C-4"),
145.5 (C-3", 5"), 165.4 (C-7"). LA _E3¥5 5 SCR AR a8 3
A3, HL S A 21 NAEFZME C.

tEY 22: HEHMAKR (HEE. ESI-MS m/z:
467.082 7 [M—H] . 'H-NMR (600 MHz, CD;0D) §:
335 (IH, t, J = 10.8 Hz, H-lax), 3.51 (IH,
overlapped, H-4), 3.52 (1H, overlapped, H-5), 3.70
(1H, t, J = 9.0 Hz, H-3), 4.09 (1H, dd, J = 5.4, 10.8
Hz, H-leq), 437 (1H, dd, J = 4.8, 12.0 Hz, H-6b),
4.54 (1H, d, J = 12.0 Hz, H-6a), 4.89 (1H, dt, J= 5.4,
10.0 Hz, H-2), 7.08 (2H, s, H-2', 6'), 7.09 (2H, s, H-2",

6"); BC-NMR (150 MHz, CD;0D) d: 65.1 (C-6), 68.2
(C-2), 72.1 (C-4), 73.4 (C-1), 77.2 (C-5), 80.4 (C-3),
110.4 (C-2', 6'), 110.5 (C-2", 6"), 121.4 (C-1"), 121.6
(C-1"), 140.1 (C-4), 140.2 (C-4"), 146.7 (C-3', 5'),
146.7 (C-3", 5", 168.0 (C-7"), 168.6 (C-7"). LA b %
LSRR E B A0, RS EY) 22 A
FE Al

& 23: 3tk K (HEE) . ESI-MS m/z:
615.098 6 [M—H] . 'H-NMR (600 MHz, CD;0D) 6:
7.65 (1H, d, J = 1.8 Hz, H-2"), 7.49 (1H, dd, J = 8.4,
2.4 Hz, H-6'), 7.14 (2H, s, H-2, 6), 6.78 (1H, d, J = 8.4
Hz, H-5"), 6.32 (1H, d, J = 1.2 Hz, H-8), 6.16 (1H, d,
J=1.8 Hz, H-6), 5.69 (1H, d, J = 7.8 Hz, H-1"), 5.44
(1H, dd, J = 9.6, 7.8 Hz, H-2"), 3.93 (1H, d, J = 3.0
Hz, H-4"), 3.82 (1H, dd, J = 9.6, 3.2 Hz, H-3"), 3.69
(2H, dd, J = 6.0, 12.0 Hz, H-6"), 3.59 (1H, d, J = 6.6
Hz, H-5"); BC-NMR (150 MHz, CD;OD) J: 62.0
(C-6"), 70.5 (C-4"), 73.4 (C-3"), 74.5 (C-2"), 77.4
(C-5"), 94.5 (C-8), 99.7 (C-6), 101.2 (C-1"), 105.8
(C-10), 110.6 (galloyl C-2, 6), 116.2 (C-5'), 117.2
(C-2), 121.6 (galloyl C-1), 123.0 (C-6'), 123.1 (C-1"),
135.0 (C-3), 139.8 (galloyl C-4), 145.9 (C-3'), 146.3
(galloyl C-3, 5), 149.7 (C-4"), 158.0 (C-2), 158.2
(C-9), 163.1 (C-5), 165.6 (C-7), 168.1 (galloyl, C=0),
179.1 (C-4). LA EERE 5 SChRARiE Fe AR — 5013,
WS EWEY) 23 AL R -3-0-Q"-0-1% 8 T %
F)-B-D-F-FLHE
32 o-EEEEERAIEEMS

X2 SRR o B AR B E K AT T a-
A PR RIS TR . MESE R (R D

®1 FFEEMEZRSX o-BEVEEEEEAIIHIER
Table 1 Anti-a-glucosidase activities of several compounds

from leaves of Acer tataricum subsp. ginnala

AN ICs0/(mg-mL™")

7 1.9440.13
8 0.3440.03
1 2.07+0.26
12 0.0510.01
14 0.1840.08
15 0.3940.22

16 0.0240.003
22 5.2540.68
23 2.3240.03
R 3 b 1.38+0.05
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LW, MRkt o SR SIS A R AR
UFI o 0 BEE BRGNS . Hodr, a4 12 F
16 [ ICso 4354 0.05. 0.02 mg/mL, & FKTFHTE
S B R oE . A S 11 F) o~ & B R AT
PEASTRHMEX R, X5 3CHkE — 3 (A& 8
AT 22 1) o 2 47 T It A P U o 5 R 5 SRR
EA—H, X] g5 M A BRSO R A
Ko WIPHIMBK R ITER, (EEEE 3-FERNE
i, S TR EY (8. 12, 14~
16. 23) 5AEZFBERILEY) (7. 1D ML,
HA AR R o 78] 2 B8 7 B0 v M, AR5 67
BE BB EY (12, 16) o-Fi &) i
I G = O R s 3 AW B S L VA
AT BEXRT BB 3-BE AN A W) o881 260 W I 119
HA—E R, R — B 5.
4 g

2R BPTR, R SRS IR RN IE T BER AL 2
HARANMEMEERZIH RSy, KPR URET
P L B B B o R, 5 A 0 Dl
EEEABIZ IR & TR URAHER Y, X5 A
ik 3057 DA = 1l A B8 P 0y = SR il oy AN R 221 gtk
Ab, ARSMEE AR I 0 S AR RS R AR
) o 3] 260 0 T AT 5 12 o 25 2R B E B 2R
F5, HEARAKAGEMANE, SH70 K
G FIZTEE MR TP R, 55 2R B ZE BT VE B R
T R ek e T80T 45 7 T B A AR I T 4, R —
WIIZIRIFRANTE KA, A2 FOER ARy PR
PN BReAg R ) b i
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