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Two new trinorcycloartane triterpenoids from stems and leaves of Astragalus
membranaceus
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Abstract: Objective To investigate trinorcycloartane triterpenoids from the stems and leaves of Astragalus membranaceus
(AMSL). Methods Comprehensive separation and purification were performed using silica gel, ODS column chromatography,
and high-performance liquid chromatography (HPLC). The structures of the compounds were identified by modern spectroscopic
techniques. The cytotoxic activities of the compounds against PC12 cells were assessed using the MTT assay. Results Two
trinorcycloartane triterpenoids were isolated from the n-butanol fraction of the 70% ethanol extract of AMSL, namely
1a,3B,12,16B-tetrahydroxy-25,26,27-trinorcycloartan-24-oic  acid methyl ester (1) and 1a,3p,12B-trihydroxy-25,26,27-
trinorcycloartan-24,163-olide (2). The MTT assay showed that compounds 1 and 2 exhibited varying degrees of cytotoxicity against
PC12 cells within the concentration range of 5—100 pumol/L. Conclusions Compounds 1 and 2 are identified as new
trinorcycloartane triterpenoids, named cyclastraine K (1) and cyclastraine L (2), respectively. Both compounds 1 and 2 demonstrate
cytotoxicity against PC12 cells.
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®R=29.7 min) 12 (4.8 mg, =rR=29.4min),
3 #ikE
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0.94 (3H, s, H3-30). 7Emi7 Xt MELH] oy 1.17 3H,
overlapped, H3-21) AL 55 . Lok, K
IR 4 ANMESER ERI TS S on349 (1H,t,J=
2.7 Hz, H-1), 3.66 (1H, overlapped, H-3), 3.81 (1H, d,
J=17.6 Hz, H-12 Hz), 4.45 (1H, m, H-16), FFi&min]
DLIRBA ZR S Je 28 = il R AE 1 1) Ho-19 P55 [(Jn
0.68 (1H, d, J = 4.5, H-19a), 0.59 (1H, d, J = 4.5, H-
19b)]. tL&40 1 (1) 3C-NMR (100 MHz, CD;0D) i
(R 1 IR 28 MikfE S, 454 DEPT 135 Fl HSQC
EATHZEA: 6 NHE (B 1L AHERE. 8 ME
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Table 1 'H-NMR and *C-NMR data of compounds 1 and 2
. 1 2
L oc OH Jc OH

1 741 3.49(t,J=2.7Hz) 740 351(tJ=2.7Hz)

2 38.0 1.81 (overlapped) 38.0 1.82 (overlapped)

3 745 3.66 (overlapped) 744 3.68(dd,J=10.2, 6.4 Hz)

4 41.6 41.6

5 40.7 1.86 (m) 40.6 1.88(dd,J=12.6,4.6 Hz)

6 22.0 1.68(m), 0.86 (m) 219 1.69 (m), 0.90 (m)

7 26.7 1.33 (m), 1.12 (overlapped) 26.6 1.36 (m), 1.15 (m)

8 49.0 1.49 (m) 48.4  1.57 (overlapped)

9 21.7 216
10 30.2 304
11 40.0 2.97 (dd, J=15.8, 8.4 Hz), 1.16 (overlapped) 39.9 2.99 (overlapped), 1.20 (m)
12 735 3.81(d,J=7.6Hz) 73.1 3.86 (m)
13 51.7 52.0
14 48.8 48.8
15 49.1 2.00 (dd,J=13.2,8.2 Hz), 1.44 (m) 455 2.07 (dd,J=13.3,8.4 Hz),1.73 (dd, J =13.3,5.2 Hz)
16 73.2  4.45(m) 82.8 5.10(dd,J=13.3,7.8 Hz)
17 58.7 1.81 (overlapped) 58.5 2.00 (m)
18 13.1 1.12 (overlapped) 129 1.12(s)
19 30.7 0.68(d,J=4.5Hz),0.59 (d, J=4.5Hz) 30.6 0.73(d,J=4.5Hz),0.61(d, J=4.5Hz)
20 31.0 1.71(m) 30.2 1.57 (overlapped)
21 18.9 1.17 (overlapped) 21.7 1.24(d,J=59Hz)
22 32.8 2.07 (m), 1.31 (m) 31.2 1.82 (overlapped), 1.57 (overlapped)
23 324 242 (m) 32.0 2.99 (overlapped), 2.43 (dd, J = 13.9, 9.8 Hz)
24 177.4 177.2
28 259 0.97 (s) 259 0.98(s)
29 138 0.78 (s) 138 0.79(s)
30 209 0.94(s) 204 1.01(s)

1 52.1 3.66 (overlapped)
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[riEsmit T A

* HEBRANE -

ANEAR

& N 5% % ft Dendrobium cretaceum B 363 H 7% G ¢ W 7 4%
BZRERBAY, TEHATELEBERR, KB, &b, @
v EREF A A, BF ERLAHK 800~1500 m 49 F L b Ak
MAEANFRE B L, BTHRBGHGFHAEZ, ERER, R,
F ORI, EARBRIMGEY, BLRTE, KBOHAGAH,
KEBFA 15~30 cm, "t A LA F EAF L3, BAHIKMAH,
R, 4t. EAFTEIRESTT 2R REeHET, L5 AET
g E N L, AAMEFAL 1~3 %, RELERAAkGE, L
MER, EWHAHAGE, Th, BHALRRTE, BHEKX,
RN K, LHBHERGASKRmE,

Mode WG 69EA, BT R

H—4EBANREEERERR, —HAXEMNERE, BREBEAMERGS L, CNEZALFETLD G~6 A), HiAE

EK,

JEAR, BEBRAGRRE, AR,

MT TR 2~3 B, AA KGO MELFBGHMN L, & N i RN 5 369 KON HUR T4 TR F 1 &

(K& @A R & | a3



