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Chemical constituents in zymolyte of Aesculi Semen extract

ZHAO Na-xia, XIA Guang-ping, HAN Ying-mei
Tianjin Key Laboratory of Molecular Design and Drug Discovery, Tianjin Institute of Pharmaceutical Research, Tianjin 300193,
China

Abstract: Objective To prepare new derivatives of aescine. Methods The biotransformation of Aesculi Semen extract was
conducted with B-glucosidase. The macroporous adsorption resin and reverse phase silica gel column chromatography were used to
isolate the zymolyte, and the structures of the monomer compounds were elucidated by MS and NMR. Results Four compounds were
identified as 21B-0O-tigloyl-22a-O-acetylprotoaescigenin-33-O-[ B-D-glucopyranosyl (1—2)]-B-D-glucopyranosiduronic acid (1), 213-
O-angeloyl-22a-0O-acetylprotoaescigenin-33-O-[ B-D-glucopyranosyl(1—2)]-p-D-glucopyranosiduronic acid (2), 21B-O-tigloyl-28-O-
acetylprotoaescigenin-33-O-[B-D-glucopyranosyl (1—2)]-B-D-glucopyranosiduronic acid (3), and 21B-O-angeloyl-28-O- acetylprotoaescigenin-
3B-O-[B-D-glucopyranosyl(1—2)]-p-D-glucopyranosiduronic acid (4), and named escin Ie, escin If, isoescin Ie, and isoescin If,
respectively. Conclusion Compound 1 —4 are new products.
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Fig. 1 Structures of compounds 1—4
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wEW 1. AT EEMA, HR-ESI-MS m/z:
969.505 2 [M~+H]", 7> T3\, C49H76019, 'H-NMR (400
MHz, CsDsN) §: 0.60 (3H, s, CH;3-25), 0.77 (3H,
s, CH3-26), 1.05 (3H, s, CH;-29), 1.27 (3H, s,
CH3-30), 1.38 (3H, s, CH3-23), 1.64 (3H, d,
J=12Hz, T-4), 1.78 (3H, s, CH;-27), 1.90 (3H,
s, CHs-Acetyl), 1.95 (3H, s, T-5), 3.03 (1H, s,
H-18), 3.35 (2H, m, H-24), 3.36 (1H, dd, H-3),
489 (1H, d, J=8.0Hz, GlcA-1"), 538 (1H, s,
H-12), 5.58 (1H, d, J=7.6 Hz, Glc-1"), 6.20 (1H,
d, J=10.0 Hz, H-22), 6.39 (1H, d, J=10.4 Hz,
H-21), 740 (1H, g-like, T-3). “C-NMR ¥4/
W 1. o4 'He PC-NMR 54 5 bt 21 Ta
B RRD 5, W g g MR R, 5
DX AIFE T HRESE 2> . "H-NMR % 6 4.89. 5.58 1]
2 AL R WIZAL A AR . PC-NMR
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PR 5 BEA 3 A O 8 o /F HMBC 1S rh 3 4h—
ANBEIE [ RS 0 5.58 (1H, d, J=7.6 Hz, Glc-1")
L Glc A [ C-2' (5 81.8) fFAEMIC, Wfisg iztb &
Yk 21B-0-E G B E-220-0- LB 5B 24 -
3B-O-[B-D-HI 4 B A (1—-2)]-B-D-H A BB IR - 1L
W EEY), ad B R Te.

wEY 2: AGIEERMA, ESI-MS m/z:
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=1 EYW1~4 1 PC-NMR ZHHE (100 MHz, CsDsN)
Table1 “C-NMR data of compounds 1—4 (100 MHz, CsDsN)

AL 1 kG2 WEW3 Em4e | BRI el e A3 a4
1 38.6 38.6 38.7 38.7 26 16.8 16.8 16.9 16.9
2 26.7 26.7 26.6 26.6 27 275 275 275 275
3 90.8 90.8 90.8 90.9 28 63.8 63.9 66.5 66.5
4 43.8 43.8 43.8 43.8 29 29.6 29.5 29.8 29.7
5 56.2 56.2 56.3 56.3 30 20.2 20.3 20.2 20.2
6 18.6 18.6 18.6 18.6 TorA-1  168.1 167.9 168.7 168.8
7 333 333 333 333 TorA2 1295 129.0 129.9 129.5
8 40.0 40.0 40.0 40.0 TorA-3 1369 137.2 136.5 136.4
9 46.8 46.8 46.8 46.8 T or A-4 143 16.0 14.2 15.7

10 36.5 36.5 36.5 36.5 TorA-5 12.5 21.1 12.5 21.1
11 24.1 24.1 242 24.1 Acetyl-1 171.1 171.0 170.8 170.7
12 123.6 123.6 123.6 123.6 Acetyl-2 20.9 20.9 20.8 20.7
13 142.9 142.9 142.8 142.7 G 104.8 104.9 104.6 104.7
14 41.7 41.7 41.9 41.8 2 81.8 81.8 81.9 81.9
15 347 347 34.7 34.7 3! 78.3 78.3 78.3 78.2
16 68.1 68.1 67.7 67.6 4 73.0 73.0 73.2 73.1
17 48.0 48.1 47.1 47.1 5 77.8 77.8 77.1 77.1
18 40.1 40.2 40.6 40.5 6' 172.4 172.4 170.8 170.7
19 473 473 473 473 1" 105.2 105.2 105.1 105.1
20 36.4 36.3 36.3 36.1 2" 75.9 75.9 75.8 75.8
21 79.4 79.0 81.7 81.3 3" 78.3 78.3 78.3 78.4
22 74.4 74.4 71.3 71.2 4" 69.9 69.9 70.0 70.0
23 22.6 22.6 22.7 22.6 5" 78.5 78.5 78.5 78.5
24 63.4 63.4 63.4 63.4 6" 61.6 61.7 61.7 61.7
25 15.6 15.6 15.7 15.9

TARRETHIE, A R4 AREIE

T represents tigloyl and A represents angeloyl

969.505 7 [M+H]", 4T 2\ C49H76019, 'H-NMR (400
MHz, CsDsN) é: 0.60 (3H, s, CH3-25), 0.75 (3H,
s, CH3-26), 1.05 (3H, s, CH3-29), 1.28 (3H, s,
CHs-30), 1.37 (3H, s, CH;-23), 1.79 (3H, s,

CHs-27), 1.92 (3H, s, CHs-Acetyl), 2.01 (3H,

s, A-5), 2.09 (3H, d, J=7.4Hz, A-4), 3.00 (1H,
s, H-18), 3.34 (2H, m, H-24), 3.36 (1H, dd,
H-3), 4.86 (1H, d, J=7.6 Hz, Glc A-1"), 5.37 (1H,
s, H-12), 5.56 (1H, d, J=7.6 Hz, Glc-1"), 5.97
(1H, q-like, A-3), 6.19 (1H, d, J=10.0 Hz, H-22),
6.40 (1H, d, J=10.4 Hz, H-21). “C-NMR ¥
W 1. 5-EH 2 Ib (PSR L, 42—

YRR IEARIEIOAE, W2 24 Sk 218-0-24 A1k
$5-220-0- £ 19 3 bt -G 52 ¥ I6 -3B-0-[B-D- 1l % Bl
H(1-2)]-B-D- % HERE IR 1 - 51 2 &),
[EZp RO =N I

wEY 3. A LE A, ESIMS m/z:
969.505 7 [M~+H]", 7> T3\, C49H76019, 'H-NMR (400
MHz, CsDsN) §: 0.62 (3H, s, CH3-25), 0.91 (3H,
s, CH3-26), 1.07 (3H, s, CH;-29), 1.27 (3H, s,
CH;-23), 1.30 (3H, s, CH3-30), 1.59 (3H, d,
J=12Hz, T-4), 1.81 (3H, s, CH;-27), 1.84 (3H,
s, T-5), 2.02 (3H, s, CHs-Acetyl), 2.83 (1H, d,
J=11.5Hz, H-18), 3.29 (1H, m, H-24), 3.33 (1H,
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d-like, H-3), 4.74 (1H, brs, H-16), 4.80 (1H,
d, J=8.0Hz, GlcA-1"), 5.45 (1H, brs, H-12),
555 (1H, d, J=7.6 Hz, Gle-1"), 6.41 (1H, d,
J=9.6 Hz, H-21), 7.01 (1H, g-like, T-3). *C-NMR
TR L 1. 5 57-Er 2 Ta MEGEERDAR
b, 24 - 4Em RIS 0RAE, W %tk a Wl
21B-0- [ 5 Wk 55 -28-0- 2 Wt 45 Jqt -+ w2 e -
3B-O-[B-D-H 2 B I (1-2)]-p-D-Hi 2 HERE IR 1 . 1k
B3 e E Y, ok Ra AT Te.
wEY 4. BOLEHR A, ESIMS m/z:

969.505 3 [M+H]", 473 CyHz010, 'H-NMR
(400 MHz, CsDsN) 6: 0.58 (3H, s, CH3-25), 0.86
(3H, s, CH326), 1.07 (3H, s, CH3-29), 1.25
(3H, s, CH;23), 126 (3H, s, CH3-30), 1.80
(3H, s, CH3-27), 1.93 (3H, s, CHj-AcetyD), 1.95
(3H, s, A-5), 2.01 (3H, d, J=6.0 Hz, A-4), 2.81
(1H, d-like, H-18), 3.25 (2H, d-like, H-24), 3.34
(1H, d-like, H-3), 4.69 (1H, brs, H-16), 4.76
(1H, d, J=72 Hz, Glc A-1"), 5.41 (1H, brs,
H-12), 5.50 (1H, d, J=7.2 Hz, Glc-1"), 5.87 (1H,
q-like, A-3), 6.42(1H, d, J=9.6 Hz, H-21). "C-NMR
R K 1. 55-EH 21 b (90 5P
b, & 4l mi LRI 0 AE, e ksl
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