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Chiral column for separation of steroidal saponin analogs in
Asparagus cochinchinensis
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Abstract: Asparagus cochinchinensis is a commonly used traditional Chinese medicine with steroidal saponins
as its main active ingredients. Due to the structural similarity and size of the steroidal saponins, these compounds
cannot always be effectively separated by a combination of normal phase silica gel column chromatography and
reversed phase ODS column chromatography. In this experiment, chromatographic columns with different separation
mechanisms were systematically screened, and it was found that a chiral chromatographic cellulose column could
effectively separate these components. This column was used to separate 3 mixtures to obtain 6 single compounds
(1-6). Structural identification showed that the singular structural difference between these poorly separated
components resides in a terminal glycosyl group (xylose or rhamnose) in the C-3 glycosyl chain, and compounds 4
and 6 are two new steroidal saponins. Since the structures of compounds are often unknown during the isolation
and purification of natural products, chiral columns are rarely used. This study suggests that chiral chromatographic
columns are a valuable option for natural products that are difficult to separate by conventional means.

Key words: Asparagus cochinchinensis; steroidal saponin; separation; chiral chromatographic column
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Figure 1  Structures of compounds 1-6
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Figure 2 Column screening process of M1 and corresponding HPLC chromatograms
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(positive) & 7 (1) H PR & B v B T 0§ miz 873.7092
[M+H-H,0]*.741.631 9 [M+H-H,0-132]*.579.537 2
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0.87 (3H, s, CH,-19).0.99 (3H, d, J = 6.7 Hz, CH,-21)
M11.36 (3H, d, J = 7.1 Hz, CH,-27) L K 3 M1 (1) b
Ui B A5 5 0 4.83 (1H, d, J = 7.7 Hz).4.92 (1H, d, J =
7.8 Hz) M15.17 (1H, d, J = 7.7 Hz). 3C NMR 3t a]
WAAANTAE T, Horh 27 AN H 8 T SR 2 5 i T, 174
HJE T 3R . TE4HLL X1k &) 4 5 aspacochioside
AR B E e, PR G PSS AEE . *H NMR
T R 1) dd 1% 0 3.64 (Hb-26) 3t — 5 Rtk &4 4
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Figure 3 Key HMBC (H—C) correlations of compounds 4 and 6
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Tablel NMR data of 4 and 6 (600 MHz for *H NMR, 150 MHz for *C NMR; pyridine-d;)

No 4 - No. 6 -
Oc dy (Jin Hz) Oc oy (Jin Hz)
1 30.5 1.46m,1.70m 1 375 1.69m, 0.95m
2 27.0 1.54m,1.70 m 2 30.2 2.06 m, 1.69 m
3 74.6 425m 3 78.2 3.98m
4 30.9 1.88m,1.77m 4 39.0 2.83m,2.72m
5 37.0 1.45m 5 140.7
6 27.0 1.89m,1.67m 6 121.9 5.28 brs
7 26.8 153 m,1.28m 7 317 151m
8 355 1.48m 8 324 1.82m
9 404 0.95m 9 50.4 0.86 m
10 35.2 10 37.2
1 21.2 1.75m,1.26 m 11 21.1 141m
12 404 1.12m,1.24m 12 39.9 1.09m, 1.73m
13 41.2 13 40.7
14 56.4 1.07m 14 56.6 1.06 m
15 32.4 2.03m, 1.38 m 15 325 1.44m
16 81.2 498 m 16 81.1 4.98 m
17 64.2 1.95m 17 63.9 1.94m
18 16.7 0.90s 18 16.5 0.90s
19 23.9 0.87s 19 19.4 1.08s
20 40.7 222m 20 40.7 2.21dq (6.5, 7.5)
21 16.5 0.99d (6.7) 21 16.5 1.34d (6.8)
22 110.6 22 110.7
23 37.1 2.08m, 1.94m 23 37.1 2.04m,1.95m
24 28.3 2.07m,1.70 m 24 28.3 1.74m, 2.00 m
25 34.4 1.90m 25 345 191m
26 75.4 3.64 dd (9.6, 6.1), 3.94 overlap 26 75.4 3.51dd (9.2,7.1),4.06 m
27 175 1.36d (7.1) 27 17.5 1.04 d (6.6)
3-0-Glc-1' 103.0 4.92d (7.8) 3-0-Glc-1' 100.1 4.95d (7.1)
2 75.1 5.01m 2 775 4.25m
3 76.5 426 m 3 77.3 4.26 m
4 81.0 4.26m 4 81.5 423m
5' 76.6 4.27m 5' 76.3 3.86m
6' 61.9 453 m,4.47m 6 61.7 4.54m,4.47m
4'-0-Xyl-1" 105.6 5.17d (7.7) 2'-O-Rha-1" 102.0 6.29 brs
2" 75.0 4.06 m 2" 72.5 4.77m
3" 78.5 4.26 m 3" 72.8 4.55m
4" 70.8 4.19m 4" 74.2 3.32t(9.2)
5" 67.4 4.36m, 4.30m 5" 69.6 478m
26-0-Glc-1" 105.0 4.83d(7.7) 6" 18.7 1.80d (6.2)
2" 75.3 4.07m 4'-0-Xyl-1" 105.8 5.05d (7.7)
3" 78.6 4.13m 2" 75.0 4.00m
4" 71.7 4.26m 3" 78.4 3.89m
5" 78.4 3.97m 4" 70.8 418 m
6" 62.6 458 m, 4.42m 5" 67.4 4.30 dd (11.3, 5.3),
3.70t(10.8)
26-0-Glc-1"" 105.2 4.83d(7.8)
2" 75.3 4.07m
3™ 78.6 413m
4™ 71.7 4.26m
5" 78.5 3.97m
6" 62.8 458 m, 4.42m

14 il Bruker AVANCE 111 600 7Y 4% ff JE 4R S 5 5 40 Bt Technologies), Venusil ASB C,g (4.6 mmx250 mm, 5 um,
VR €53 A% B Agilent 1100 £ 4t (Bid % Alltech ELSD Agela Technologies), SilGreen HPLC C, (4.6 mmx
o I #%) A1 Thermo Vanquish Flex & 4t (AL % CAD k& 250 mm, 5 pum, SilGreen), XAmide (4.6 mmx250 mm,
W) 25 B AR a3 A VL 5 DU R NP-7000N 5 um, Acchrom), Kinetex EVO C,; (2.1 mmx100 mm,
FR LA Shodex RI-101 7 Z= 47 e il 25 43 2L ¢4 15 A 2.6 um, Phenomenex), Kinetex® C,; (4.6 mmx150mm,
f# Venusil XBP C,; (4.6 mmx250 mm, 5 pm, Agela 2.6 um, Phenomenex), DC pak® PTZ (4.6 mmx150 mm,
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3 um, DAICEL), CHIRALPAK® IC (4.6 mmx250 mm,
5 um, Daicel), Lux-i-Cellulose-5 (4.6 mmx250 mm, 5 um,
Phenomenex); il # % ¢4 3% k= {f F Venusil XBP Ciq
(10 mmx250 mm, 5 um, Agela Technologies), SilGreen
HPLC C;; (10 mmx250 mm, 5 um, SilGreen), SilGreen
HPLC C,, (20 mmx250 mm, 5 um, SilGreen), 3 &% 7]
WK & 48 (DAC-HB150, YL 75 I H RHG A BR 2 =1); AT
BT IR GF s, 1 )2 (01 AR (R BRERHE A IR A
#]); 200~300 H A i rE iR (F Sl L)), HA
=R MCIR IR B RS B R R A IR 2\ A 7
AB-8 B JIg; H A YMC 2 7= 4 43 ] ODS 3H AL, pr 1
WA o M Al Bt 4l

RADIMNE B 53 M 48 B AR o e 1 B 96 M it S
B 28 v [ e 2Rt B 24 F R D 0T 0 T 588 S AR E 5
YK NHAFHRITA R R 174 Asparagus cochi-
nchinensis (Lour.) Merr. {5 4R o
1 EBESE

KA 2 100 kg FH 8 fi5 1t 60% 1) L B2 N #A B Rt 12
U3 IR (BRIR 1 h), SR & 4 22 Rk, 30 )54
VBT AB-8 KL B B i A € R 4y B8, AR IR K
10% £, % . 45% .1 . 70% LT A1 90% £ k4786 B
it o 45% £ B% # A7 HE AT MCI A (43 43 55 (150 mm 3
A R4 R 40), H 25% 255 55 B e e 19 31 Fr.l~
Fr.11, ff H 80% & Ji bt if3 2 Fr.12. Fr.4.Fr.5f1Fr.10
53 il ELA% 150 mm 3 &5 B 1) R 48 R Geidk 47 Cog Mt
W4 55, F 23% £ 1E € B AR P45 B 4 Fr.4-1~
Fr.4-12. Fr.5-1~Fr.5-11 Al Fr.10-1~Fr.10-8. H: 1,
Fr.10-7 F R JRAT: 0%, s S0 - FI B (4:1.3.5:1,
3:1.2:1.100) B VR, TLC R & S &R A4, 153
Fr.10-7-1~8. Fr.10-7-5 % H Jx # C,g (15 #7725 £ 21
REPIMLIAIM2, MLFH TSR CHIRALPAK®
IC (4.6 mmx250 mm, 5 pm) £ 2 i %% & 200 3 5
B, 338 A 1 (5.3 mg) M2 (12.4 mg). M2 7T ke
HESEERAEY 3 (11.1 mg) 14 (9.8 mg). Fr.10-5
FIH S A Cog (L35 AT 153 2R S %) M3, M3 BRI F =M A
CHIRALPAK® IC (4.6 mmx250 mm, 5 pm) £ 241 4% 5
SRR B 4 2543 2016 A4 5 (9.0 mg) 16 (10.0 mg).
2 HEHEE

a4 ABTEMA; CuHyOu [o], —64.8
(c 0.053, CH,OH); *H NMR (pyridine-ds, 600 MHz F
3C NMR (pyridine-ds, 150 MHz) %i#fi 3% 1; HR-ESI-MS:
m/z 889.502 4 [M—-H] (Calcd. for C,,H,;0,4, 889.502 8).

B 6  FEET R A, CoHuOum; [oly —27.8
(c 0.054, CH,OH); *H NMR (pyridine-d;, 600 MHz)
A118C NMR (pyridine-ds, 150 MHz) % 4 . % 1; HR-

ESI-MS (negative): m/z 1 033.605 5 [M—H]~ (Calcd. for
CsoHg10,,, 1 033.606 0) .

Hugt: BOSRIEB Y TIEEOR (Big) BIRARET
P A T 2 L A SR AL A B
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