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[Abstract] Objective: To study triterpenoid saponins in the leaves of Astragalus membranaceus. Methods: The
chemical constituents in leaves of 4. membranaceus were isolated by silica gel and ODS chromatography, and the
compounds were identified by 'D-NMR and *D-NMR. Results: Fifteen compounds were isolated and identified from the
extract of 4. membranaceus leaves, which were huangqiyenin B (1), huangqiyenin L (2) and cyclounifolioside D (3), 3-O-[a-
L-rhamnopyranosyl-(1—2)-B-D-xylopyranosyl]-6-O-B-D-glucopyranosyl-24-O-a -L-arabinopyranosyl-16-O-acetoxy-3f3, 6a,
168,24(S),25-pentahydroxycycloartane (4), huangqiyenin K (5), huangqiyenin A (6), astraverrucin I (7), cycloaraloside A
(8), huangqiyenin D (9), astralanosaponin D (10), soyasapogenol E (11), 38,21«a,24-trihydroxy-oleantho-12-ene (12), 33,2283,
24,29-tetrahydroxy oleantho-12-ene (13), pisumsaponins [ (14), and soyasapogenol B-3-O-B-D-glucopyranosyl-(1—2)-8-
D-glucopyranoside-(1—4)-a-L-rhamnopyranosyl (15). Conclusion: Compounds 3, 4, 7, and 8 were isolated from leaves of
A. membranaceus for the first time and 11-15 were isolated from the genus Astragalus for the first time.
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& 3 B B Astragalus membranaceus (Fish. )
Bge. J& T 5.8l (Leguminosae) )& (Astragalus
Linn. ) ZAEARAMY), HET (MRARLE),
HARE R, FERHM . RUR . DL DR,
(R REFH) X 28 ks A (BB,
Hoadsg 2Rt B 7R WA, ik, R
PERS, (R N RILFIEZ5H) 2020 45 M B
B 1Y Ok IR A SR W) 5l B S A. membranaceus
(Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao BY 32
T & A. membranaceus (Fisch. ) Bge. 1Y T I #RY,
Bt 8 EC I PR N A 3G I, B AR B R A 2R
WA 35 T i 0 R b B3R i AT oY, FF AN
H oy B AR B Z R sy, R U A
B AT D 2B D AT MR
JEH I AR T I3 E IR A Y, Hh s
3MEEYE RN S T o B AR 3] . AT
JEH b2 i TR SY , R B AR R 154 =
i BRI A Y, T 10020 28 e B =g 2 1
FS AN FEECR e R =i R, O R B R Y i —
RIS

1 #F#l
1.1 {8 5FEH

2695 R 73 B B v 0 A 8354 (35 [ Waters 24
F]); LC-6AD il £ 1 & 50 AR (1% . RID 7R
ZPOtRm g (HARRHEAF); QTOF™ 5600 7 it
WAL (3L [E AB Sciex v H] ) ; DPX-600 %Y F A% i
PRUIETEAL . DPX-400 Y48 T4 i L AR e i A (i +=
Bruker A 7)) ; Z3#r % Sunfire™ C,, 354 (150 mmx
4.6 mm, 5 pm). fifil &% Sunfire Prep™ C,, A 1541
(250 mmx10 mm, 10 wm). #fil#57%! Sunfire Prep™ C,,
@ iEAE (250 mmx19 mm, 10 pm); 1EAHF: @3 H
kR (200~300, 80~100 H, HEHEFFETT ); A-HG
R MR -/ e kb Ak (ODS, 50 um,
H 7 YMC 23 7)) 5 Silicagel60 F., # 2 (03 ik i Hx
( f8 [ Merck 2~ A ) ; Sephadex LH-20 ( 3 [
Pharmacia /A ] ) .

1.2 ikzy

RS B BT 2017 4F 8 A 78 B VT A K242
M IXCR AR, 28 B VT s 24 R 2 2l AT ) 00T = 2
B R AR K E S OB R A R
Astragalus membranaceus (Fish. ) Bge. B, A

MR TREBEILPELKRELEE (BAS .
2017W101); HIEE (faigali, dbm | R R AR
oA s FEE (sl PEBERFERY AR A .

2 RERE5AE

W 2 B B TR 10,0 kg, A 1S5 75% &
BEMIA R AR 3 K, MR 2 h, JER, A IFFRERL
W o PRGBS ), SR 1395.0g, A
HIE RN 14. 0%, 2EMK6 LIRERM, KK
AEE (6 Lx31K) . SRR (6 Lx3¥K) . /KMLAI
IETEE (6 Lx3¥K) ZEHL, 43 s He DG 77145 4
fik #< 0L 50. 0 g LPR S PRAEHUY) 190. 0 g 1 T P
FEEYI195.0 go 1 T AR HUY) 28 0 AR A A €6 335 2
B DA E-PE (20: 1210 125 193 1—
20110 1) BREEGERE, BIFAHRIR M Fr. 1~Fr. 11,
Fr.1 (13.0¢) Z /M ODS#: o755, DLW Bk
B, HEARfkaY 1 (5.3 mg) . 12 (6.8 mg)
13 (7.1mg). Fr.2 (26.9g) £/ AHODS H: (A
B, 50%~90% MRS BE BRI, A O A R 15
Fr. 2. 1~Fr. 2. 15, Fr. 2. 11 222 5 80 w2 8500 M (3%
% (HPLC) /3%, DAHEE-7K (80 :20) W, 5
FMLEYS5 (168.2 mg, £,=30.8min), Fr.3 (17.6g)
22 [ AH ODS A 43573 B, 10%~90% H BAh 5 e i,
& M R 2015 Fr. 3. 1~Fr. 3. 10, Fr. 3. 6 gk— 40
il & A HPLC 20, LAFEE-K (20 : 80) YEME, 4%
B8 84S w14 (11.5 mg, £,=24.9 min) F115
(8.3 mg, £=28.3min), Fr.4 (9.0g) £ H ODS
@SB, 60%~90% FEEEE FEVER, & IF A E
33 Fr. 4. 1~Fr. 4. 8, Fr. 4. 3 2251457 HPLC 23 55,
DI EE-JK (80 : 20) VEME, e 3LEY3
(12. 7mg, t,=27.0min) 19 (30.0mg, #=31.1min),

Fr.5 (12.3 g) £ ODSH: A 7355, 50%-~
80% M BV , 45 JF AH [ 3k 43 4% Fr. 5. 1~Fr. 5. 13,
Fr. 5. 10 £l & % HPLC 7305, AR EE-/K (65 @ 35)
YEWE, 5RkESY 6 (364.2 mg, £,=27.5 min) .
Fr.6 (21.9 g) Z A ODS KB4 55, 40%~70%
FH R BE VR BE , A IR AH R4 2945 3] Fr. 6. 1~Fr. 6. 10,
Fr. 6.5 24l % A HPLC 43 %, DAHEE-7K (65 : 35)
vem, SRS ®1 (121.0 mg, £,=28.0 min) .
Fr. 6.9 28 % A1 HPLC /3 25, PAHIEE-7K (75 : 25)
vEL, SEMkEW4 (7.9 mg, £=23.2min); Fr.7
(12.4 g) A ODS H 153 BS, 40%~85% H it

« 23 .
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FEEEVENE, & IFAH IR 4150455 Fr. 7. 1~7. 15, Fr.7.5
LM% R HPLC /3 8, LA EE-K (64 : 36) EA,
a7 (187.3 mg, ,=28.7 min) .
Fr. 7. 11 il % B HPLC 43 25, DIHEE-7K (80 @ 20)
Ve, BEMEE10 (59.2 mg, £,=24.0 min) FI18
(16.2 mg, £=29.2 min), Fr. 9 (29.2 g) £ Jx M
ODS F: {6 i 43 B, 40%~70% H B f v i, 15 51
Fr. 9. 1~Fr. 9. 11, Fr. 9.7 &4 A1 HPLC, L) H -
K (55 :45) Yel, e RifkGY 2 (256 mg,
£,=28. 0 min) .

3 HHERE

a1 ABIE R BAK; ESI-MS m/z 651
[M - H] ; 'H-NMR (600 MHz, C,D.N) &: 5. 67 (1H,
brs, H-3), 4. 94 (1H, d, J=7. 6 Hz, H-1"), 4. 71 (1H, m,
H-16), 4. 60 (1H, d, J=11.5 Hz, H-6"), 4. 42 (1H, dd,
J=11.5,5.2 Hz, H-6"), 4. 24 (1H, m, H-3"), 4. 24 (1H,
m, H-4"), 4. 05 (1H, m, H-2"), 3. 91 (2H, d, J=10. 9 Hz,
H-5"), 3.58 (1H, br s, H-24), 3.50 (1H, d, J=11.6,
7.8 Hz, H-7), 2.60 (1H, d, J=11.6, 7.8 Hz, H-7),
2.47 (1H, br s, H-17), 2.29 (2H, m, H-2), 2. 24 (1H,
m, H-8), 2.21 (1H, s, H-5), 2. 13 (2H, m, H-15), 1. 97
(1H, m, H-20), 1. 88 (2H, m, H-23), 1. 83 (3H, s, H-
26), 1.73 (2H, m, H-22), 1.70 (2H, m, H-11), 1.68
(2H, m, H-12), 1. 55 (2H, m, H-1), 1. 47 (3H, s, H-27),
1. 44 (3H, s, H-28), 1. 33 (3H, s, H-29), 1. 24 (3H, s, H-
30), 1. 05 (3H, d, J=6. 1 Hz, H-21), 0. 94 (3H, s, H-18),
0. 66 (1H, d, J=4. 6 Hz, H-19b), 0. 07 (1H, d, J=4. 6 Hz,
H-19a); "“C-NMR (150 MHz, C.D.N) &: 29.0 (C-1),
30.2 (C-2), 87. 8 (C-3), 41.2 (C-4), 57.7 (C-5), 211. 4
(C-6), 41.5 (C-7), 42.6 (C-8), 21.6 (C-9), 29.9 (C-
10), 26. 6 (C-11), 33. 1 (C-12), 45.7 (C-13), 47.7 (C-
14), 45.9 (C-15), 71. 3 (C-16), 56.5 (C-17), 18. 4 (C-
18), 21. 6 (C-19), 28.7 (C-20), 15. 6 (C-21), 32.7 (C-
22), 27. 8 (C-23), 77.2 (C-24), 72. 4 (C-25), 25.7 (C-
26), 26.3 (C-27), 18.9 (C-28), 26.9 (C-29), 15.3 (C-
30), 106. 8 (C-1"),75.7 (C-2"), 78.6 (C-3"), 71. 7 (C-
4"),78.2(C-5"), 63.0 (C-6"). ZAb&WEd 5 3k
(814 1A Y Bl Fe A — 2, WS E A1 e et
1 B.

kG2 AEITEEHAK; ESI-MS m/z 811
[M+H]"; 'H-NMR (600 MHz, C.D.N) §: 5.73 (1H, d,

e 24 -

J=6.0 Hz, H-24), 5.00 (1H, m, H-6), 4.95 (1H, d, J=
7.8 Hz, H-1"), 4.89 (1H, d, J=7.5 Hz, H-1"), 4.57
(1H, m, H-16), 4.57 (1H, d, J=11.0 Hz, H-6"), 4. 44
(1H, dd, J=11.0, 5.0 Hz, H-6"), 4.38 (1H, dd, J=
11.0, 5.0 Hz, H-5"), 4. 25 (2H, s, H-26), 4. 22 (1H, m,
H-4'), 4.22 (1H, m, H-2"), 4. 22 (1H, m, H-3"), 4.22
(1H, m, H-4"), 4.06 (1H, m, H-3"), 4.01 (1H, m, H-
2'), 3.95 (IH, m, H-5"), 3.74 (1H, dd, J=11.0,
10.1 Hz, H-5"), 3. 55 (1H, m, H-3), 2. 17 (2H, m, H-
23), 2.27 (1H, m, H-20), 1. 97 (1H, m, H-8), 1. 96 (2H,
m, H-2), 1. 86 (1H, d, H-5), 1. 80 (1H, m, H-17), 1. 78
(3H, s, H-27), 1.70 (2H, m, H-15), 1. 63 (2H, m, H-
12), 1. 53 (2H, m, H-7), 1. 44 (3H, s, H-29), 1. 32 (3H,
s, H-18), 1.25 (2H, m, H-11), 1.24 (2H, m, H-22),
1.21 (2H, m, H-1), 1. 18 (3H, s, H-28), 1. 04 (3H, d, J=
6.6 Hz, H-21), 0.97 (3H, s, H-30), 0.49 (1H, d, J=
6.0 Hz, H-19b), 0. 18 (1H, d, J=6. 6 Hz, H-19a); "“C-
NMR (150 MHz, C.D,N) &: 31.9 (C-1), 29.8 (C-2),
87.8 (C-3), 42.1 (C-4), 50. 0 (C-5), 70. 7 (C-6), 33.3
(C-7), 45. 4 (C-8), 20.9 (C-9), 28.2 (C-10), 25.9 (C-
11), 32.9 (C-12), 45.7 (C-13), 46. 6 (C-14), 48. 8 (C-
15), 71. 0 (C-16), 56.7 (C-17), 18. 6 (C-18), 28. 4 (C-
19), 30. 6 (C-20), 18. 1 (C-21), 36.5 (C-22), 25.5 (C-
23), 129.4 (C-24), 131.8 (C-25), 14.1 (C-26), 75. 1
(C-27), 26.9 (C-28), 16.5 (C-29), 19.9 (C-30), 21.7
(6-CH,CO), 170. 2 (6-CH,CO), 106. 9 (C-1"), 75. 7 (C-
2'),78.7(C-3"),71.0 (C-4"), 62.8 (C-5"), 103. 4 (C-
1"), 75.2 (C-2"), 78.6 (C-3"), 71.7 (C-4"), 78. 4 (C-
5"), 62.9 (C-6"). ZALA WEIRE 5 SCHR 91418 (1 %k
PEHA 2, W E A2 MM L,
k&3 AETEEHAK; ESI-MS m/iz 741
[M+HCOO] ; 'H-NMR (600 MHz, C.D.N) &: 5. 51
(1H, m, H-16), 4.99 (1H, d, J=7.5 Hz, H-1"), 4.55
(1H, m, H-6"), 4.42 (1H, m, H-6"), 4.26 (1H, m, H-
3'), 4.24 (1H, m, H-4"), 4.10 (1H, m, H-2"), 3. 96
(1H, m, H-6), 3. 95 (1H, m, H-3), 3.95 (1H, m, H-5"),
3.62 (1H, m, H-24), 2.25 (1H, m, H-23b), 2. 12 (2H,
m, H-15), 2.07 (3H, s, 16-CH,CO), 2. 06 (1H, m, H-
22b), 2.01 (3H, s, H-26), 1.91 (1H, m, H-20), 1.90
(1H, m, H-17), 1. 84 (1H, m, H-8), 1.81 (1H, m, H-
11b), 1. 74 (1H, m, H-5), 1. 64 (2H, m, H-7), 1. 64 (1H,
m, H-12b), 1.58 (2H, m, H-1), 1.49 (2H, m, H-2),
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1.47 (1H, m, H-23a), 1. 39 (3H, s, H-27), 1. 38 (1H, m,
H-12a), 1. 31 (3H, s, H-29), 1. 26 (1H, m, H-11a), 1. 25
(3H, s, H-18), 1.25 (3H, s, H-30), 1.08 (1H, m, H-
22a), 1.03 (3H, d, J=7.0 Hz, H-21), 0.98 (3H, s, H-
28), 0. 56 (1H, d, J=4. 6 Hz, H-19b), 0. 30 (1H, d, J=
4.6 Hz, H-19a); “C-NMR (150 MHz, C,D.N) &: 32.7
(C-1), 30. 9 (C-2), 88.4 (C-3), 42. 4 (C-4), 50. 5 (C-5),
70. 4 (C-6), 34.0 (C-7), 46. 1 (C-8), 20. 4 (C-9), 29.
(C-10), 26.4 (C-11), 33.4 (C-12), 46.2 (C-13), 46.
(C-14), 46. 1 (C-15), 75. 6 (C-16), 57.1 (C-17), 18.
(C-18), 27.8 (C-19), 31.5 (C-20), 19. 1 (C-21), 32.
(C-22), 27.8 (C-23), 79.0 (C-24), 72.0 (C-25), 26.
(C-26), 26.4 (C-27), 19.2 (C-28), 29. 6 (C-29), 16.
(C-30), 104.0 (C-1"), 75.6 (C-2"), 78.9 (C-3"), 71.
(C-4"),77.7(C-5"),63.1(C-6")., ZibEWEIES L
BR 1014 18 () B dls A — 3, M EhEw3I N
cyclounifolioside D,

tkEWa. AETEEA; ESI-MS m/z 1129
[M+Na]"; 'H-NMR (600 MHz, C.D.N) &: 5. 08 (1H, d,
J=1.9 Hz, H-16), 5. 08 (1H, d, J=1.9 Hz, H-1"), 4.97
(1H, d, J=7. 8 Hz, H-1"), 4.87 (2H, m, H-5"), 4. 62
(1H, m, H-4"), 4.45 (2H, m, H-6"), 4.42 (1H, d, J=
7.6Hz,H-1"),4. 41 (1H, m, H-2""), 4. 41 (1H, m, H-3"),
4.33 (1H, d, J=7.1 Hz, H-1"), 4.24 (1H, m, H-2"),
4.24 (1H, m, H-3"), 4. 08 (1H, m, H-5"), 4. 08 (1H, m,
H-5"), 3.96 (1H, m, H-2"), 3. 96 (1H, m, H-4""), 3. 94
(2H, m, H-5"), 3.79 (1H, m, H-3"), 3. 62 (1H, m, H-
24), 3. 57 (1H, m, H-6), 3. 57 (1H, m, H-2"), 3. 57 (1H,
m, H-3"), 3.55 (1H, m, H-4"), 3.55 (1H, m, H-4"),
3.21 (1H, m, H-3), 2. 45 (1H, dd, J=16. 0, 6.2 Hz, H-
15), 2.05 (3H, s, 16-CH,CO), 2.03 (1H, m, H-22a),
2.00 (1H, m, H-8), 1.99 (1H, m, H-2b), 1.92 (1H, m,
H-17), 1. 89 (1H, m, H-11b), 1. 84 (1H, m, H-7b), 1. 82
(2H, m, H-12), 1. 80 (1H, m, H-23b), 1. 77 (1H, m, H-
7a), 1.70 (1H, m, H-2a), 1. 62 (1H, m, H-5), 1. 59 (1H,
m, H-1b), 1. 45 (3H, s, H-28), 1. 43 (3H, s, H-27), 1. 34
(3H, s, H-26), 1.32 (1H, m, H-11a), 1. 31 (1H, m, H-
la), 1.31 (1H, dd, J=16.0, 8.4 Hz, H-15), 1.26 (3H,
d, J=3.2 Hz, H-6"), 1. 16 (3H, s, H-18), 1. 15 (1H, m,
H-23a), 1. 07 (3H, s, H-30), 1. 05 (3H, d, J=6. 4 Hz, H-
21), 0.99 (1H, m, H-22b), 0.97 (3H, s, H-29), 0. 51
(1H, d, J=4. 1 Hz, H-19b), 0. 18 (1H, d, J=4. 1 Hz, H-

~N B~ bR 9 0 W W

19a); “C-NMR (150 MHz, C.D,N) &: 32.7 (C-1),
30. 4 (C-2), 88.3 (C-3), 42. 6 (C-4), 50. 4 (C-5), 79.2
(C-6), 33.5 (C-7), 45.7 (C-8), 21.4 (C-9), 29.7 (C-
10), 26.4 (C-11), 33. 6 (C-12), 46.2 (C-13), 47.1 (C-
14), 46.2 (C-15), 76.1 (C-16), 57.6 (C-17), 18.1 (C-
18), 27.3 (C-19), 33.6 (C-20), 18.9 (C-21), 33.7 (C-
22), 29.7 (C-23), 90.7 (C-24), 75. 6 (C-25), 25.3 (C-
26), 22.1 (C-27), 28.5 (C-28), 16.9 (C-29), 20. 3 (C-
30), 108. 1 (C-1"), 78.7 (C-2"), 78.7 (C-3"), 71.35
(C-4"), 67.3 (C-5"), 105.9 (C-1"), 72.0 (C-2"), 71. 6
(C-3"), 72.9 (C-4"), 71.1 (C-5"), 19. 0 (C-6"), 106. 3
(C-1"), 75.8 (C-2"), 78.8 (C-3"), 71.6 (C-4™), 78.9
(C-5"), 62.9 (C-6"), 107.3 (C-1"), 72.9 (C-2"), 72. 8
(C-3"), 69. 9 (C-4™), 63.4 (C-5"). ZiLEWEIE S
SCHRTLLARGE A AR — 3, s e b B4 4 3-
O-[ ac-L- M TR Bl 2% 0 B -(1—2)-B-D- M g A B 5 -6-
O-B-D- N 1R 75 2 M i -24- O-u- L - M R B 37 AP B L - 16-
T HE-3B,600,16B,24(8),25- IR FEIA I 5 26 4t .
k55 HETCEEK K; ESI-MS m/z 665
[M+H]"; 'H-NMR (600 MHz, C,D.N) &: 5. 00 (1H, m,
H-6), 4.85 (1H, d, J=7.5 Hz, H-1"), 4. 73 (1H, dd, J=
12.5, 6.9 Hz, H-16), 4. 38 (1H, dd, J=11. 0, 5. 0 Hz, H-
5'b), 4.23 (1H, m, H-4"), 4. 16 (1H, m, H-3"), 4. 10
(1H, dd, J=10. 6, 5.7 Hz, H-24), 4.03 (1H, m, H-2"),
3.77 (1H, dd, J=11.0, 10. 1 Hz, H-5"a), 3. 53 (1H, dd,
J=11.3, 3.3 Hz, H-3), 2. 62 (1H, m, H-22b), 2. 39 (1H,
m, H-2b), 2. 28 (1H, d, J=7. 7 Hz, H-17), 2. 15 (1H, m,
H-23b), 2. 14 (1H, m, H-11b), 2. 08 (1H, m, H-15b),
2.05 (3H, s, 6-CH,CO), 1. 99 (1H, dd, J=10. 7, 6. 2 Hz,
H-8), 1.97 (1H, m, H-2a), 1.90 (1H, m, H-23a), 1. 86
(1H, m, H-11a), 1. 84 (1H, m, H-22a), 1. 82 (1H, d, J=
9.3 Hz, H-5), 1. 78 (1H, m, H-15a), 1.75 (1H, m, H-
7b), 1.75 (1H, m, H-12b), 1.65 (1H, m, H-1b), 1.51
(3H, s, H-18), 1.44 (1H, m, H-7a), 1.44 (1H, m, H-
12a), 1.42 (3H, d, J=5.1 Hz, H-21), 1. 41 (3H, s, H-
27), 1.39 (3H, s, H-29), 1. 29 (3H, s, H-26), 1. 24 (1H,
m, H-1a), 1. 17 (3H, s, H-28), 0. 98 (3H, s, H-30), 0. 54
(1H, d, J=4. 0 Hz, H-19b), 0. 25 (1H, d, J=4. 0 Hz, H-
19a); “C-NMR (150 MHz, C,D.N) &: 32.3 (C-1),
30.2 (C-2), 87.7 (C-3), 42.5 (C-4), 50. 4 (C-5), 70.9
(C-6), 33.5 (C-7), 45.6 (C-8), 21.0 (C-9), 28.7 (C-
10), 25.7 (C-11), 33.6 (C-12), 46. 6 (C-13), 46.9 (C-
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14), 49. 0 (C-15), 73.1 (C-16), 56. 8 (C-17), 21.0 (C-
18), 29. 2 (C-19), 87.7 (C-20), 29. 5 (C-21), 38.6 (C-
22), 26.3 (C-23), 87.9 (C-24), 70. 4 (C-25), 26.5 (C-
26), 27.4 (C-27), 27.2 (C-28), 16.7 (C-29), 20.3 (C-
30), 107.9 (C-1"),75.7 (C-2"), 78.9 (C-3"), 71. 4 (C-
47),67.4(C-5"). ZALAYEEE S SCHR[10]14HE 194X
A —2, B Y S MR K,

fkEWe: METEILHAK; ESI-MS m/z 651
[M+H]"; 'H-NMR (600 MHz, C,D.N) &: 5. 78 (1H, br
s, H-3), 5. 04 (1H, m, H-16), 4. 96 (1H, d, J=7. 7 Hz, H-
17), 4.95 (1H, m, H-6'b), 4. 62 (1H, m, H-6"a), 4. 24
(1H, m, H-3"), 4. 24 (1H, m, H-4"), 4. 04 (1H, m, H-
2'),3.88 (IH, m, H-5"), 3.48 (1H, d, J=11. 5 Hz, H-
24), 3. 05 (1H, m, H-5), 2. 64 (1H, m, H-8), 2. 55 (1H,
m, H-22b), 2. 44 (1H, m, H-2b), 2.25 (2H, m, H-7),
2.25 (1H, m, H-17), 2. 13 (1H, m, H-11b), 2. 04 (2H,
m, H-23), 1.96 (1H, m, H-2a), 1. 90 (1H, m, H-15b),
1.86 (1H, m, H-11a), 1. 85 (1H, m, H-15a), 1. 84 (1H,
m, H-22a), 1. 81 (3H, s, H-29), 1.65 (1H, m, H-1b),
1. 65 (1H, m, H-12b), 1. 55 (3H, s, H-21), 1. 55 (3H, s,
H-28), 1. 45 (1H, m, H-12a), 1. 33 (3H, s, H-18), 1. 31
(3H, s, H-27), 1.29 (3H, s, H-26), 1. 21 (1H, m, H-1a),
0.97 (3H, s, H-30), 0.65 (1H, d, J=5. 1 Hz, H-19b),
0.08 (1H, d, J=5. 1 Hz, H-19a); “C-NMR (150 MHz,
C,D.N) 8: 29. 4 (C-1), 30. 5 (C-2), 88. 1 (C-3), 41. 5 (C-
4), 58.1 (C-5), 211.6 (C-6), 41.8 (C-7), 43.0 (C-8),
21.9 (C-9), 30.6 (C-10), 26.8 (C-11), 33.6 (C-12),
45.6 (C-13), 47.5 (C-14), 44.6 (C-15), 73.3 (C-16),
58.0 (C-17), 18.8 (C-18), 22.3 (C-19), 87.5 (C-20),
28.9 (C-21), 35.3 (C-22), 27.2 (C-23), 82.0 (C-24),
71.7 (C-25), 27.4 (C-26), 28.5 (C-27), 19.5 (C-28),
26.9 (C-29), 15. 6 (C-30), 107.3 (C-1"), 76.2 (C-2"),
79.1 (C-3"), 72.2 (C-4"), 78.7 (C-5"), 63.5 (C-6" )
ZAL A YIBEE S SCHR[S TR A B AR — B,
EILAY) 6 HETEM AL

k&7 ABILEKEK; ESI-MS m/z 653
[M+H]"; 'H-NMR (600 MHz, C,.D,N) §: 5. 00 (1H, m,
H-16), 5. 00 (1H, d, J=7.5 Hz, H-1"), 4. 57 (2H, m, H-
6'), 4.41 (1H, dd, J=11.7, 5.1 Hz, H-4"), 4. 25 (1H,
d, /=8.2 Hz, H-3"), 4.08 (I1H, d, J=7.7 Hz, H-2"),
3.96 (1H, m, H-5"), 3. 87 (1H, dd, J=8. 5, 5. 6 Hz, H-
24), 3. 64 (1H, dd, J=15. 8, 4. 1 Hz, H-3), 3. 09 (1H, m,
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H-6), 2. 52 (1H, d, J=7. 7 Hz, H-5), 2. 52 (1H, d, J=7. 6
Hz, H-17), 2. 30 (1H, m, H-12b), 2. 10 (1H, m, H-12a),
2.10 (1H, m, H-15b), 2. 05 (2H, m, H-23), 2. 01 (3H, s,
H-28), 1. 81 (2H, m, H-11), 1. 75 (1H, m, H-1b), 1. 75
(1H, m, H-8), 1.75 (1H, m, H-15a), 1. 65 (1H, m, H-
2b), 1. 65 (2H, m, H-22), 1. 60 (2H, m, H-7), 1. 57 (3H,
s, H-26), 1.40 (3H, s, H-18), 1. 33 (3H, s, H-29), 1. 30
(3H, s, H-27), 1. 28 (3H, s, H-21), 1. 15 (1H, m, H-1a),
1. 10 (1H, m, H-2a), 0.99 (3H, s, H-30), 0. 54 (1H, d,
J=3.5 Hz, H-19b), 0.21 (1H, d, J=3.5 Hz, H-19a);
BC-NMR (150 MHz, C.D.N) 8: 32. 3 (C-1), 30. 1 (C-2),
88.9 (C-3), 42.5 (C-4), 53.9 (C-5), 67.9 (C-6), 38. 5
(C-7), 46.9 (C-8), 20.8 (C-9), 29. 4 (C-11), 33.3 (C-
12), 44.9 (C-13), 46. 0 (C-14), 46. 5 (C-15), 73.3 (C-
16), 58.2 (C-17), 21. 4 (C-18), 30. 4 (C-19), 87.1 (C-
20), 27. 0 (C-21), 34. 8 (C-22), 26.3 (C-23), 81. 6 (C-
24), 71.2 (C-25), 28. 1 (C-26), 28.5 (C-27), 28.9 (C-
28), 16. 6 (C-29), 20. 1 (C-30), 106.9 (C-1"), 75. 8 (C-
27),78.6 (C-3"), 71.7 (C-4"), 78. 1 (C-5"), 62. 94 (C-
6')o ZAGWEE S SCER 121418 £ P A — 3K,
W E LG T R astraverrucin |

G 8: HETEIEHAK; ESI-MS m/z 651
[M - H] ; 'H-NMR (600 MHz, C,D.N) &: 5. 01 (1H,
m, H-16), 5. 01 (1H, d, J=7. 5 Hz, H-1"), 4. 57 (1H, m,
H-6'b), 4.42 (1H, m, H-6'a), 4.24(1H, m, H-3"),
4.08 (1H, m, H-2"), 3.97 (1H, m, H-5"), 3. 87 (1H, d,
J=5.9 Hz, H-24), 3. 74 (1H, m, H-6), 3. 65 (1H, m, H-
3), 3.59 (1H, m, H-8), 3. 10 (2H, m, H-22), 2. 53 (1H,
d, J=7. 4 Hz, H-17), 2. 47 (2H, m, H-23), 2. 30 (1H, m,
H-2b), 2. 24 (1H, m, H-4"), 2. 10 (1H, m, H-15b), 2. 01
(3H, s, H-28), 1. 81 (2H, m, H-11), 1. 74 (1H, m, H-5),
1.70 (1H, m, H-2a), 1. 65 (1H, m, H-12b), 1. 64 (1H,
m, H-7b), 1.60 (1H, m, H-1b), 1.57 (3H, s, H-26),
1.41 (3H, s, H-18), 1. 39 (1H, m, H-12a), 1. 33 (3H, s,
H-29), 1.31 (1H, m, H-15a), 1. 30 (3H, s, H-27), 1. 28
(3H, s, H-21), 1. 20 (1H, m, H-7a), 1. 15 (1H, m, H-1a),
0.99 (3H, s, H-30), 0.55 (1H, d, J=3.9 Hz, H-19b),
0.22 (1H, d, /=3. 9 Hz, H-192); “C-NMR (150 MHz,
C.D.N) 8: 32. 4 (C-1), 30. 1 (C-2), 87. 6 (C-3), 42. 5 (C-
4), 53.9 (C-5), 67.9 (C-6), 38.5 (C-7), 46.9 (C-8),
20.9 (C-9), 29.4 (C-10), 26.3 (C-11), 33.3 (C-12),
44.9 (C-13), 45.9 (C-14), 46.0 (C-15), 73.4 (C-16),



20234F 1 H 25

FEIEH2S Mod Chin Med

Jan. 2023 Vol.25 No.1

58.3 (C-17), 21.4 (C-18), 30.4 (C-19), 87.1 (C-20),
27.0 (C-21), 34.8 (C-22), 26.3 (C-23), 81.6 (C-24),
71.2 (C-25), 28.1 (C-26), 28.5 (C-27), 28.9 (C-28),
16. 6 (C-29), 20. 1 (C-30), 106.9 (C-1"), 75.9 (C-2"),
78.7 (C-3"), 71.7 (C-4"), 78.1 (C-5"), 62.9 (C-6").
AL Y BURE S SCER[13- 14150 3 A — B, e
1tE %) 8 A cycloaraloside A,

kEW9: HETERKAK; ESI-MS m/z 693
[M - H] ; 'H-NMR (600 MHz, C.D.N) &: 4.99 (1H,
m, H-16), 4.97 (1H, d, J=7. 5 Hz, H-1"), 4. 60 (1H, m,
H-6'b), 4. 59 (1H, m, H-6), 4. 42 (1H, m, H-6"a), 4. 24
(1H, m, H-3"), 4. 24 (1H, m, H-4"), 4. 05 (1H, m, H-
2'),3.87 (1H, d, J=9. 1, 5. 4 Hz, H-24), 3. 87 (1H, m,
H-5"), 3. 58 (1H, m, H-3), 3. 08 (1H, m, H-22b), 2. 51
(1H, m, H-17), 2. 43 (2H, m, H-2), 2. 29 (1H, m, H-8),
2.29 (1H, m, H-23b), 2. 10 (1H, m, H-11b), 2. 03 (3H,
s, 6-CH,CO), 2.00 (1H, m, H-23a), 1.94 (1H, m, H-
15b), 1.80 (1H, m, H-11a), 1. 79 (1H, m, H-5), 1.75
(1H, m, H-7b), 1. 75 (1H, m, H-15a), 1. 70 (1H, m, H-
12b), 1. 65 (1H, m, H-1b), 1. 60 (1H, m, H-22a), 1. 56
(3H, s, H-29), 1.45 (1H, m, H-7a), 1.45 (1H, m, H-
12a), 1.41 (3H, s, H-21), 1.34 (3H, s, H-28), 1.32
(3H, s, H-27), 1. 30 (3H, s, H-26), 1. 21 (1H, m, H-1a),
1. 17 (3H, s, H-18), 0. 97 (3H, s, H-30), 0. 48 (1H, d, J=
4.4 Hz, H-19b), 0. 17 (1H, d, J=4. 4 Hz, H-19a); “C-
NMR (150 MHz, C.D,N) &: 28.8 (C-1), 29.7 (C-2),
87.7 (C-3), 42.0 (C-4), 49.9 (C-5), 70. 6 (C-6), 33. 1
(C-7), 45.2 (C-8), 20. 6 (C-9), 29.7 (C-10), 25.8 (C-
11), 33.3 (C-12), 44.9 (C-13), 45.9 (C-14), 46.2 (C-
15), 73.2 (C-16), 58. 1 (C-17), 21.7 (C-18), 31. 8 (C-
19), 87.1 (C-20), 28.5 (C-21), 34. 8 (C-22), 26. 4 (C-
23), 81.6 (C-24), 71.2 (C-25), 27.0 (C-26), 28. 1 (C-
27), 19. 8 (C-28), 26. 9 (C-29), 16. 5 (C-30), 106. 9 (C-
17),75.7 (C-2"), 78.7 (C-3"), 71.7 (C-4"), 78. 3 (C-
5'),62.9 (C-6"), 170. 2 (CH,CO), 21. 0 (CH,CO). %
b G WU 5 SCHR (151408 1 5ls A — 2, Bl
ELA Y9 M AT D,

HAEW10: HETEIEH A ; ESI-MS m/z 697
[M+HCOO] " ; 'H-NMR (600 MHz, C,D.N) &: 4. 89
(1H, d, J=8.0Hz, H-1"), 4. 69 (1H, dd, J=13. 1,7. 7 Hz,
H-16), 4. 48 (2H, m, H-6"), 4. 46 (1H, m, H-5"), 4. 29
(1H, m, H-3"), 4. 19 (1H, m, H-4"), 4. 12 (1H, dd, J=

10.5, 6.0 Hz, H-24), 4. 01 (1H, d, J=9. 0, 8. 0 Hz, H-
2"),3.67 (1H, ddd, J=11.5, 9.0, 3.0 Hz, H-6), 3. 58
(1H, dd, J=11.0, 4.5 Hz, H-3), 2. 53 (1H, m, H-22b),
2.41 (2H, m, H-2), 2.20 (1H, d, J=7.5 Hz, H-17),
2.18 (1H, m, H-15b), 2. 07 (1H, m, H-23b), 2. 02 (3H,
s, H-28), 1.98 (1H, dd, J=11.0, 4.5 Hz, H-8), 1. 96
(1H, m, H-11b), 1.93 (3H, s, H-18), 1. 86 (1H, m, H-
23a), 1. 85 (1H, m, H-7b), 1. 84 (1H, m, H-22a), 1. 82
(1H, m, H-15a), 1. 77 (1H, m, H-5), 1. 77 (1H, m, H-
12b), 1. 72 (1H, m, H-12a), 1. 59 (1H, m, H-7a), 1. 50
(1H, m, H-1b), 1.48 (3H, s, H-21), 1. 37 (3H, s, H-27),
1.35 (3H, s, H-29), 1.27 (3H, s, H-26), 1. 21 (1H, m,
H-11a), 1. 14 (1H, m, H-1a), 0. 88 (3H, s, H-30), 0. 42
(1H, d, J=4. 0 Hz, H-19b), 0. 14 (1H, d, J=4. 0 Hz, H-
19a); “C-NMR (150 MHz, CD\N) &: 32.4 (C-1),
30. 1 (C-2), 89. 1 (C-3), 42. 6 (C-4), 53.9 (C-5), 68.3
(C-6), 38.4 (C-7), 47.2 (C-8), 21.1 (C-9), 29.5 (C-
10), 26. 4 (C-11), 33.4 (C-12), 46.5 (C-13), 46.7 (C-
14), 49. 6 (C-15), 73.3 (C-16), 56. 6 (C-17), 21.3 (C-
18), 30. 8 (C-19), 87.7 (C-20), 29. 1 (C-21), 38.4 (C-
22), 25.7 (C-23), 87.8 (C-24), 70.7 (C-25), 26.2 (C-
26), 26. 8 (C-27), 28.9 (C-28), 16.7 (C-29), 20. 4 (C-
30), 106.7 (C-1"), 75. 8 (C-2"), 78.5 (C-3"), 71. 7 (C-
4"),77.9(C-5"), 62.8 (C-6"). ZAL&WEIRE 5 CHk
[16-19]4 1 A B P AR — B, MUk 5910 °h
astralanosaponin D,

&Y 1. HETEILH K ESI-MS m/z 457
[M+H]"; 'H-NMR (400 MHz, CD,0D) &: 5.32 (1H,
dd, J=7.0, 4. 0 Hz, H-12), 4. 10 (1H, d, J=11. 0 Hz, H-
24b), 3.40 (1H, d, J=11.0 Hz, H-24a), 3. 30 (1H, dd,
J=7.0, 4.0 Hz, H-3), 2.00 (1H, d, J=3.0 Hz, H-5),
1.26 (3H, s, H-27), 1. 20 (3H, s, H-23), 1. 00 (3H, s, H-
29), 0. 98 (3H, s, H-26), 0. 97 (3H, s, H-30), 0. 96 (3H,
s, H-25), 0.87 (3H, s, H-28); "“C-NMR (100 MHz,
CD,0D) &: 39.6 (C-1), 28.4 (C-2), 81.2 (C-3), 43.6
(C-4), 57.2 (C-5), 19. 8 (C-6), 34.2 (C-7), 40. 9 (C-8),
48.8 (C-9), 37.9 (C-10), 24.8 (C-11), 125.1 (C-12),
142.8 (C-13), 43.0 (C-14), 26. 2 (C-15), 28. 3 (C-16),
48.4 (C-17), 48.6 (C-18), 47.6 (C-19), 35. 1 (C-20),
51.7 (C-21), 219.7 (C-22), 23.2 (C-23), 65. 3 (C-24),
16.5 (C-25), 17.3 (C-26), 25.8 (C-27), 25.6 (C-28),
32.2(C-29), 21. 1 (C-30). Z%fk& ¥ ¥dE 5 SCik[19]
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B A2, e A 11 KT BEEE,

& 12 LOEHIRSS & (CHCL); ESI-MS
m/z 459 [M+H] ; 'H-NMR (400 MHz, DMSO-d,) &
5.17 (1H, m, H-12), 5. 00 (1H, m, H-3), 3. 80 (1H, dd,
J=11.0,2. 8 Hz, H-24b), 3. 28 (1H, dd, J=11. 0, 2. 8 Hz,
H-24a), 3.25 (1H, m, H-21), 1. 07 (3H, s, H-23), 1. 06
(3H, s, H-30), 0. 98 (3H, s, H-29), 0. 89 (3H, s, H-26),
0. 88 (3H, s, H-25), 0. 85 (3H, s, H-28), 0. 76 (3H, s, H-
27); “C-NMR (100 MHz, DMSO-d,) §: 38.0 (C-1),
27.1 (C-2), 78.5 (C-3), 41.5 (C-4), 55.2 (C-5), 18.5
(C-6), 32.7 (C-7), 38.7 (C-8), 47.0 (C-9), 36.2 (C-
10), 23.1 (C-11), 121.4 (C-12), 144.0 (C-13), 42.0
(C-14), 25.4 (C-15), 30.1 (C-16), 32.5 (C-17), 45.9
(C-18), 44. 4 (C-19), 36.8 (C-20), 73.9 (C-21), 41. 1
(C-22), 22.7 (C-23), 62.9 (C-24), 15.5 (C-25), 16.4
(C-26), 20.2 (C-27), 27.7 (C-28), 28.2 (C-29), 24.9
(C-30). ZAA WA 5 SCHR 201412 38 /Y Ficdls A —
B, BUEEA Y12 4 36,21a,24- = FR SRR -
12-4 o

EW13: HEAREIEH A ; ESI-MS m/z 475
[M+H]"; 'H-NMR (400 MHz, C,D.N) &: 5. 17 (1H, dd,
J=7.0, 3.0 Hz, H-12), 4.50 (1H, d, J=11.0 Hz, H-
24b), 3.70 (1H, d, J=11. 0 Hz, H-24a), 3. 60 (1H, m, H-
22), 1. 55 (3H, s, H-23), 1. 47 (3H, s, H-29), 1. 27 (3H,
s, H-28), 1. 25 (3H, s, H-27), 1. 02 (3H, s, H-26), 0. 94
(3H, s, H-25); "C-NMR (100 MHz, C,D,N) &: 39.0
(C-1), 28.5 (C-2), 80. 1 (C-3), 43. 2 (C-4), 56. 4 (C-5),
19.2 (C-6), 33. 6 (C-7), 40. 0 (C-8), 48.2 (C-9), 37. 1
(C-10), 24. 1 (C-11), 122. 5 (C-12), 145. 0 (C-13), 42. 4
(C-14), 26.5 (C-15), 29.0 (C-16), 38.3 (C-17), 44.9
(C-18), 41. 6 (C-19), 36.6 (C-20), 37.4 (C-21), 75.7
(C-22), 23.6 (C-23), 64.6 (C-24), 16.3 (C-25), 17. 1
(C-26), 25.6 (C-27), 21.2 (C-28), 73.1 (C-29), 24.5
(C-30). ZAE WA 5 SCHR[2 1140 PR A —
H, BOSEE Y13 38,228,24,29- VU5 KL U -
12-0

L& 14 HEKA; ESI-MS m/z 1029 [M+
H]'; 'H-NMR (400 MHz, C,.D.N) &: 6. 43 (1H, br s, H-
1), 5.90 (1H, d, J=7.8 Hz, H-1"), 5.16 (1H, d, J=
3.0 Hz, H-12), 5.00 (1H, d, J=7.7 Hz, H-1"), 4.25
(1H, d, J=11.0 Hz, H-24b), 3.80 (2H, br s, H-2""),
3.35 (1H, m, H-3), 3.30 (1H, d, J=11. 0 Hz, H-24a),
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1.85 (3H, m, H-6"), 1.45 (3H, s, H-23), 1.22 (3H, s,
H-27), 1. 12 (3H, s, H-30), 1.02 (3H, s, H-28), 0. 88
(3H, s, H-29), 0. 82 (3H, s, H-26), 0. 62 (3H, s, H-25);
“C-NMR (100 MHz, C,D,N) &: 38. 5 (C-1), 26. 6 (C-2),
91. 6 (C-3), 43.7 (C-4), 56. 1 (C-5), 18.5 (C-6), 32.9
(C-7), 40.0 (C-8), 47. 6 (C-9), 36.3 (C-10), 24.0 (C-
11), 123.0 (C-12), 144.0 (C-13), 41.9 (C-14), 26.
(C-15), 27.2 (C-16), 36.8 (C-17), 44.7 (C-18), 46.
(C-19), 30. 6 (C-20), 38.5 (C-21), 79.5 (C-22), 22.
(C-23), 63.4 (C-24), 15.6 (C-25), 17.0 (C-26), 26.
(C-27), 21. 0 (C-28), 33. 6 (C-29), 27.2 (C-30), 105.
(C-1"),79.2 (C-2"), 78.1 (C-3"), 73.8 (C-4"), 78.
(C-5"), 172. 4 (C-6"), 102. 0 (C-1"), 78.7 (C-2"), 77.
(C-3"), 72.4 (C-4"), 77.5 (C-5"), 61. 4 (C-6"), 102.
(C-1"), 72.8 (C-2"), 72.9 (C-3"), 4.4 (C-4™), 69.
(C-5"),19.0 (C-6"), ZAL& Y E s 5 STk [22] 80
BB, WEERAY 14 B R T,

L& 15: FEBAK; ESI-MS m/z 943 [M+
H]'; 'H-NMR (400 MHz, C,D.N) &: 6. 42 (1H, br s, H-
1), 5.89 (1H, d, J=7.7 Hz, H-1"), 5. 27 (1H, br s, H-
12), 5.00 (1H, d, J=7.9 Hz, H-1"), 4.25 (1H, d, J=
11. 0 Hz, H-24b), 3. 70 (1H, m, H-22), 3. 38 (1H, d, J=
11. 0 Hz, H-24a), 3. 37 (1H, dd, J=12. 5, 8. 0 Hz, H-3),
1.78 (3H, s, H-6"), 1. 46 (3H, s, H-23), 1. 27 (3H, s, H-
30), 1. 26 (3H, s, H-27), 1. 20 (3H, s, H-28), 0. 97 (3H,
s, H-29), 0. 92 (3H, s, H-26), 0. 66 (3H, s, H-25); "C-
NMR (100 MHz, C.D.N) &: 38.6 (C-1), 26.5 (C-2),
91. 6 (C-3), 44.4 (C-4), 56.3 (C-5), 18.6 (C-6), 33. 4
(C-7), 40. 0 (C-8), 47.8 (C-9), 36.5 (C-10), 24.1 (C-
11), 122.4 (C-12), 144.9 (C-13), 43.7 (C-14), 26.
(C-15), 33.3 (C-16), 38.0 (C-17), 45.3 (C-18), 46.
(C-19), 30.9 (C-20), 42.4 (C-21), 75.6 (C-22), 22.
(C-23), 63.5 (C-24), 15.7 (C-25), 17.0 (C-26), 25.
(C-27), 21. 2 (C-28), 33. 3 (C-29), 28. 7 (C-30); 105.
(C-1"), 74.4 (C-2"), 77.5 (C-3"), 79.2 (C-4"), 77.
(C-5"), 172.6 (C-6"), 102. 0 (C-1"), 78. 5 (C-2"), 78.
(C-3"), 69. 8 (C-4"), 78.7 (C-5"), 61. 4 (C-6"), 102.
(C-1), 72.4 (C-2"), 72.8 (C-3"), 73.8 (C-4"), 69. 5
(C-5"), 19.0 (C-6"). %Ak A W5 5 SCiik [23]4k 38
MBEFEA — B, MU IZ A Yo K H R B-3-
OB-D-H AR SE-(1—2)B-D-FH i E-(1—4)-a-L-
R

L = 0 K W D 0 N D

—_— = O W 3 O 0
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