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Abstract: Objective To study the chemical constituents of the underground parts of Astragalus tatsienensis var. incanus. Methods
The compounds were separated and purified by RP;5, Sephadex LH-20 column chromatography, as well as preparative liquid
chromatography. The structures of the isolated compounds were determined by means of modern spectroscopic analysis and
physicochemical properties. Results Four compounds were isolated from the methanol extract of the underground part of A.
tatsienensis var. incanus, and identified as 3B-O-a-L-rhamnopyranosyl (1—2)-p-D-galactopyranosyl (1—2)-p-D-glucuronopyranosyl-
22f-hydroxy-11-oxo-olean-12-ene (1), hyperoside (2), wighteone (3), and 4-hydroxybenzoic acid (4). Conclusion ~Compounds 2—4
are isolated from this plant for the first time, and compound 1 is a new triterpene glycosides compound, named astratatincoside A.
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HEEH R RN FLikiE. AL s
A BB B AR T, AN URBUE A TR 4 000~
4 300 m HIKEREHE A tatsienensis Bur. et
Franch. var. incanus (Peter-Stibal) Y. C. Ho JHF 5%
R, ZHEMN AT = AL AR AR B
S, o3 A T AR R A M . BT R IR
R 7 B H AR 15 o B F B, X H 2 E A
I3 IEAT 53 0T o 45 ML AR D b T 5 43 F RS B

ERE 4 MMEE, 2R EN 3B-0-a-L-MLE
BERE (1—>2)-B-D-ME MR - FLRE  (1—>2)-B-D- Ntk IR
1 WE I TR -22B- 8 B -11- AR -5 U e - 12-
(1 — 2)-p-D-galacto-
pyranosyl (1— 2)-p-D-glucuronopyranosyl-223-hydroxy-
11-oxo-olean-12-ene, 1] & #kE (hyperoside,
2). wighteone (3). 4-F2J: K HER (4-hydroxy-
benzoicacid, 4), HHWEY 1 AFEY, Wk
NIKERETRE, EW 2~4 BAE XM ZHEY)
oy R Rl S ILE 1.
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Fig. 1 Structures of compounds 1—4
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Bruker AM-400 #3LIRIEGE X (TMS WAR);
YR Bk FAX (Bruker Daltonics MS Jii it & 4t , Dionex
Ultimate 3000 & & 80BAR (35430 LC-20 AP il %
TR AR %A . YMC Pack-ODS-A il % tai k(250
mmX20 mm, 5um), HAEEAF; Agilent 1260
B RS A . Agilent ZORBAX SB-Cig /M7 €4
R (250 mm X 4.6 mm; 5 um), FEEZFEGRHL
BIRAR]; PR, O, e CH/RRBHE (b
ED ARAF; EERRISALFK CREERS A
RAFD; RPig (HA Fuji A7, Fiff 40~75 pm);
Sephadex LH-20 ( Amersham Biosciences A 7] );
BSA224S HL7 T K1, 382 MRS (EHD
ARATF: B OHE. HRESEA NG 8 Tl gk
WA, EZASEMEH: ETE. WA,

ASLIGFT A T 201429 H R B =Rl
WHEYSF W, ZRERZH N2 B A4 A
BT = KA 4 R 808% 25 08 KBRS Astragalus
tatsienensis Bur. et Franch. var. incanus (Peter-Stibal)

Y. C. Ho, H¥krAs (20140320-4) 0T KBE K%

25 T Z AL B R A
2 REHSESE

IR 8 B RS T 5 (163.00 @) i 5
FF R A HR I S IR, SRR & H LRIk 46 5 13
BIRIRE (26.12 @), 4 ECT KA, KRIKFBSER 1
IE T REAE RS BIBE R O BRE0 A (1.54 g IR T EEH
1 (2.19 g)v KEBHAL (22.90 g)o EERR ZHEHAIL
RPys ROHRERATE 3, HIEE-7K (0~100%) FHFE¥E
Jit, A E8 o M B v AR A I SR 1R 2 3 AN
(A~C). A #H53% Sephadex LH-20 (80% FHEZE-7K)
Ll 8 B9 (30% F E-0.1% 27K, 2 mL/min,
r=37.8 min) HEEEEEY 4 (1.1 mg); B4
434 Sephadex LH-20 (80% FHEE-/K) 5 i 4% U 3iAH
(75%HEE-0.1%F FZ/K, 2 mL/min, =32.3 min)
BRI AEY) 3 (44 mg). 1IET AL RPg
SRR R (B3, FEE-7K (0~100%) 6 Be i A3
Ftb &1 (24.8 mg) 12 (15.1 mg).
3 Hm%KE

a 1. Eass i (60%HEE-K), K4k
W K4 252 nm, HR-ESI-MS SR> T8 TR Fr
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& m/z939.514 2 [M—H] (iHEAE 939.517 0), XK
(17372 CasHrOr50 THERAMIRIE A 110
'H-NMR (400 MHz, CsDsN) S/ fE7E 8 N Ay
IERHFREEES (R 1), 2518 1.38 (3H, s), 1.37
(3H, s), 1.20 (3H, s), 1.19 (3H, s), 1.17 (3H, s), 1.11
(3H, s), 1.08 (3H, s), 0.93 (3H, s), 4 LLHEMI AT e 5%
B =R A Y. PC-NMR (100 MHz,
CsDsN) il DEPT i I BoR iZAL S W13 48 ANk,
55 94 CHz. 94 CHy. 21 M CHF19 A Co H
LA RELE 6c 60~ 110 AbA74E 18/~ CH K 1 A
CH,, #HEMLLEYITREAEAE 3 MhE. B, &

Y1 SR AT BE DN T R BB =% H 3 MR T
W= 2 H RS .

A 1 AR K 5 SR i 1k
&%) 3B-0-0-L-rhamnopyranosyl (1—2)-B-D-galacto-
pyranosyl (1—2)-B-D-glucuronopyranosyl complogenin
FR U P B AR AR, AN FALAE T SCER T B AL &4
f) C-24 firJ& CH,OH (¢ 63.5), Mith&41 i) C-24
f7 4 CH; (¢ 16.9). HMBC % & 75 0, 0.75 (1H, d,
J = 11.5 Hz, H-5) 7375 6c 90.0 (C-3), 62.1 (C-9),
16.9 (C-24), 28.4 (C-23), 16.8 (C-25) AL, HEM C-3
PG AR5, 1T C-23 ML ARER AL oy 2.46

#£1 L4418 '"H-.NMR (400 MHz, CsDsN) F1 *C-NMR (100 MHz, CsD;N) HiL#iE
Table 1 'H-NMR (400M Hz, CsDsN) and *C-NMR (100 MHz, CsD;sN) data for compound 1

teir Ou e 720 Ou ¢
1 3.00 (1H, m) 39.6(t) | 22 3.69 (1H,t,J=4.9 Hz) 75.0 (d)
1.05 (1H, overlap) 23 1.37 (3H, s) 28.4(q)
2 2.18 (1H, m) 267 () | 24 1.17 (3H, s) 16.9 (q)
2.01 (1H, m) 25 1.20 (3H, s) 16.8 (q)
3 3.29 (1H, dd, J=11.5, 4.1 Hz) 90.0(d) | 26 1.08 (3H, s) 19.0 (q)
4 402 (s) | 27 1.38 (3H, s) 23.1(q)
5 0.75 (1H, d, J=11.5 Hz) 55.6(d) | 28 1.11 (3H, s) 21.7(q)
6 1.52 (1H, overlap) 17.8(t) | 29 0.93 (3H, s) 33.2(q)
1.30 (1H, overlap) 30 1.19 (3H, s) 28.4(q)
7 1.57 (1H, overlap) 33201 |1 5.00 (1H, d, J=7.4 Hz) 105.5 (d)
1.28 (1H, overlap) 2! 4.47 (1H, overlap) 79.1 (d)
8 456(s) | 3 4.60 (1H, overlap) 77.6 (d)
9 2.46 (1H, s) 62.1(d) | 4 4.44 (1H, overlap) 73.6 (d)
10 374(6) |5 4.60 (1H, overlap) 78.8 (d)
11 200.0(s) | o6 172.8 (s)
12 5.76 (1H, s) 128.6(d) | 1” 5.65 (1H, d, J=17.6 Hz) 102.8 (d)
13 170.0 (s) | 2" 4.60 (1H, overlap) 76.8 (d)
14 44.1(s) | 3" 4.12 (1H, dd, J=9.3, 3.1 Hz) 76.2 (d)
15 1.84 (1H, overlap) 26.7 (t) 4" 4.41 (1H, overlap) 70.6 (d)
1.73 (1H, overlap) 5" 3.87 (1H, t,J=5.7 Hz) 76.5 (d)
16 1.40 (2H, overlap) 280(t) | 6" 4.39 (2H, overlap) 62.1 ()
17 379(6s) | 1™ 6.24 (1H, s) 102.2 (d)
18 2.43 (1H, overlap) 456(d) | 2™ 4.74 (1H, brs) 72.5 (d)
19 1.76 (1H, overlap) 4521 | 3" 4.71 (1H, dd, J=9.1, 3.1 Hz) 72.8 (d)
0.94 (1H, overlap) 4m 430 (1H,t,J=9.1 Hz) 74.5 (d)
20 31.0(s) | 5™ 5.03 (1H, m) 69.5 (d)
21 1.70 (1H, overlap) 4210 | 6" 1.74 (3H, d, J=6.1 Hz) 19.0 (q)

1.59 (1H, overlap)
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(1H, s, H-9) 2515 dc 200.0 (C-11), 16.8 (C-25) #H
s 0y 5.76 (1H, s, H-12) 7351 5¢c 62.1 (C-9), 44.1
(C-14), 45.6 (C-18) &, EH] C-11 A2 FREE, C-12
55 C-13 REAFLEXE .oy 1.11 (3H, s, H-28) 5 6¢ 75.0
(C-22) #3%; 04 3.69 (1H, t,J=4.9 Hz, H-22) 5 o¢
31.0 (C-20) F1 5 45.6 (C-18) %, UESK C-22 i
A%, BN, 04329 (1H, dd, J=11.5, 4.1 Hz, H-3)
56 105.5 (C-1") AHIK, Ui WIFF R B A =i i C-3
RGNS BRI el — 4 'H-"H cOoSY
W8 5 HMBC 3 e (& 2). 'H-"H COSY &
7R 04 5.00 (1H, d, J=7.4 Hz, H-1") 5 6y 4.47 (1H,
m, H-2") #H5¢, HMBC i%EUEH H-2'5 5c 102.8
(C-1") H%, UiBA C-2'067 556 2 MHiAHE; Sk
N H-2"5 6c 73.6 (C-4") #HK, 1 dn 4.44 (1H, m,
H-4") X5 6c 172.8 (C-6") M, ERH C-6'f7 2R
3, B C-3 AL EBHER SRR . [, 'H-'H
COSY & 6y 5.65 (1H, d, J=7.6 Hz, H-1") 5 dy
4.60 (1H, overlapped, H-2") #H2%, 1 HMBC &
H-2"5 6¢ 102.2 (C-1"") #H2%, WEB C-2"AiEAEE 3
ANBE . [FFE, HMBC % B 6y 6.24 (1H, s, H-1"") Al
dc 69.5 (C-5"") #3%, TM "H-"H COSY & &l 6y 5.03
(1H, m, H-5"") 5 oy 1.74 3H, d, J = 6.1 Hz, H-6"")
FHOG, ULEIULRE R 6-2 %00 . i 5 SOk Ik 4
Pa OO L H B A 11 3 SRR B-D-MH R
&I PEIE R . B-D-MH e~ FUBEAN o-L-ML I PR 2=
LT N a-L-ME BRZEHE (152)-B-D-k R > 7L,
Wi (1—2)-B-D- N 6 %7 B I 1

AP 1 H 0 B A X 7 AR B n] 0 o 4
ROESY & #iE. #WNE 5 AL HAN a-H, AR

HMBC (H—>C) ——
'H-'H COSY

NOERY

El2 &% 1 X HMBC. 'H-'H COSY #1 ROESY #H%
Fig. 2 Key HMBC, 'H-'"H COSY, and ROESY correlations

of compound 1

#% ROESY %A, 6 0.75 (1H, d, J= 11.5 Hz, H-5) 4
W5 6y 3.29 (1H, dd, J= 11.5, 4.1 Hz, H-3), 2.46 (1H,
s, H-9) AHICULH] C-3 AL &2 o-H, MIMIER] C-3
PEERERIEMT B AL AT 18 A2f B-H 5 oy 1.19
(3H, s, H-30) #H%, 5 6y 3.69 (1H, t, J = 4.9 Hz,
H-22) AHHK, 1fi H-22 5 0y 0.93 (3H, s, H-29) 17
TEARDEME, UER H-22 N o-H, B C-22 ALEEREHI#E
B4 B-OH, M € £ o AN SLARFI AL, 534k,
5457 1 inflfitb &4 3p-0-a-L-thamnopyranosyl
(1-2)-B-D-galactopyranosyl  (1—2)-B-D-glucurono-
pyranosyl complogenin f£7E [l J@ i) % = 95101 5
A. suberi L. "', AR A PEIEHIBAL S0 1 4
3B-0-a-L- Mk W 53 25 B (1—2)-B-D- Mt e 2 L BE
(1—2)-B-D- N e 747 225 4 18 2 -22- 72 e - 11- S AR - 5%
BOREE-12-, A MK BRI . S ILE 2.

WEY 2: BEHAR, 57 CyHypOp. UV
(MeOH-H,0) Amax: 256, 355 nm, HR-ESI-MS m/z
463.096 6 [M—H] . 'H-NMR (400 MHz, CsDsN) ¢:
13.18 (1H, s, 5-OH), 8.46 (1H, d, J = 1.7 Hz, H-2'),
8.11 (1H, dd, J = 8.4, 1.7 Hz, H-6'), 7.26 (1H, d, J =
8.4 Hz, H-5"), 6.69 (1H, d, J = 1.5 Hz, H-8), 6.63 (1H,
d, J = 1.5 Hz, H-6), 6.07 (1H, d, J = 7.7 Hz, H-1"),
4.18~4.83 (5H, m, H-2"~6"); “C-NMR (100 MHz,
CsDsN) o0: 157.4 (C-2), 135.5 (C-3), 178.7 (C-4),
162.5 (C-5), 99.6 (C-6), 165.8 (C-7), 94.4 (C-8), 157.6
(C-9), 105.2 (C-10), 122.1 (C-1"), 116.1 (C-2'), 146.6
(C-3), 150.6 (C-4"), 117.7 (C-5"), 122.6 (C-6'), 105.0
(C-1"), 73.2 (C-2"), 75.3 (C-3"), 69.6 (C-4"), 77.5
(C-5"), 61.7 (C-6")o LA il Hdi 5 Sk i HE A
— g, MO A 2 N ARk

EM 3. BEBAR, 7730 CypHis0s. UV
(MeOH-H,0) Amax: 212, 265 nm, HR-ESI-MS m/z
337.118 5 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
8.03 (1H, s, H-2), 7.37 (2H, d, J = 8.6 Hz, H-2', 6),
6.85 (2H, d, J = 8.6 Hz, H-3', 5'), 6.39 (1H, s, H-8),
5.25 (IH, t, J = 7.0 Hz, H-2"), 3.36 (2H, overlap,
H-1"), 1.79 (1H, s, H-4"), 1.67 (1H, s, H-5");
BC-NMR (100 MHz, CD;0D) ¢: 154.5 (C-2), 124.6
(C-3), 182.3 (C-4), 160.5 (C-5), 113.1 (C-6), 163.7
(C-7), 93.9 (C-8), 157.6 (C-9), 106.1 (C-10), 123.5
(C-1"), 131.4 (C-2', 6'), 158.8 (C-4"), 116.2 (C-3, 5"),
22.3 (C-1"), 123.4 (C-2"), 132.1 (C-3"), 17.9 (C-4"),
26.0 (C-5"). LA b3 i ds 5 somr o A — 5,
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WS AW 3 4 wighteone .

WwEY 4: AR, FK CHO;. UV

(MeOH-H,0) /ma: 255 nm, HR-ESI-MS mi/z: 137.029 8
[M—H] . 'H-NMR (400 MHz, CD;0D) 5: 7.87 (2H,
d, J=17.0 Hz, H-2, 6), 6.77 (2H, d, J = 7.0 Hz, H-3,
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