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Two new steroidal constituents from roots and rhizomes of Helleborus thibetanus
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Abstract: Objective To study the steroidal constituents from the roots and rhizomes of Helleborus thibetanus and their
cytotoxicity. Methods A variety of modern separation chromatography techniques were used for separation and purification, and
the structures of the new compounds were identified by MS, IR and NMR data, and their cytotoxic activities were screened by MTT
method. Results Two new steroidal components were obtained from n-butanol fraction of ethanol extract of H. thibetanus and
namely (255)-27-0-B-D-glucopyranosyl-3,25-dihydroxyspirost-5(6)-en-1B-yl-O-a-L-arabinopyranoside (1) and 3f,14B-dihydroxy-
3B-(lactate)-Sa-bufa-20,(22)-dienolide (2). The half inhibitory concentration (ICso) of compound 2 on human colon cancer HCT116
cells, human lung cancer A549 cells and human hepatocellular carcinoma HepG2 cells, respectively, was (10.8+0.4), A549 cells (4.8+0.7)
and HepG 2 cells (45.3£1.8) umol/L. Conclusion Compounds 1 and 2 are new compounds named thibetanoside M and
thibetanoside N, among which compound 2 exhibited moderate cytotoxicity.
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#x1 k&% 1H 'H-.NMR 1 BC-NMR ##E (400/100 MHz, CsDsN)
Table 1 'H-NMR and *C-NMR data of compound 1 (400/100 MHz, CsDsN)
DA dc O A dc on

1 83.7 3.92 (overlapped) 21 15.6 1.13 (3H, d, J=4.8 Hz)
2 38.1 2.13 (m, H-2ax), 2.82 (m, H-2eq) 22 1103
3 68.6 3.92 (overlapped) 23 27.7 2.46 (m, H-23ax), 1.58 (m, H-23eq)
4 443 2.62 (m, H-4ax), 2.67 (m, H-4eq) 24 29.7 2.26 (m, H-24a), 1.91 (m, H-24b)
5 140.1 25 69.0
6 125.2 5.61 (brs) 26 67.3 4.17 (overlapped, H-26ax), 4.02 (overlapped, H-26eq)
7 32.9 2.00 (m, H-7a), 1.55 (m, H-7b) 27 77.8 4.16 (overlapped, H-27a), 3.76 (overlapped, H-27b)
8 33.5 1.54 (m) 1-O-Ara
9 50.7 1.51 (m) 1 102.9 4.77 (d, J= 6.9 Hz)

10 434 2 732 4.43 (m)

11 24.3 1.50 (m, H-11ax), 2.92 (m, H-11eq) 3 75.6 4.05 (m)

12 40.8 1.29 (m, H-12ax), 1.61 (m, H-12eq) 4 70.2 428 (m)

13 40.7 5 68.1 3.72 (m), 4.32 (m)

14 573 1.12 (m) 27-0-Gle

15 32.5 1.90 (m, H-15a), 1.45 (m, H-15b) 1 106.2 4.9 (d,J=7.5Hz)

16 81.9 4.56 (m) 2 75.3 4.13 (m)

17 63.5 1.78 (m) 3 79.1 3.98 (m)

18 17.2 0.87 (3H, s) 4 72.1 425 (m)

19 153 1.24 (3H,s) 5 79.1 4.26 (m)

20 42.6 1.98 (m) 6 63.2 4.55(dd,J=12.7,5.7 Hz), 4.39 (m)

fifE 5 M, H-22 5 C-17, C-20, C-21, C-23 il C-24
FAE 5K, XHETEHZ Bt T 7IR)E. 7E
NOESY i+, H-3 5 H-2eq. H-4eq. H-5 #i%,

H-5 5 H-9 #13%, H-19 5 H-2ax. H-4ax. H-8 #15%,
H-5 il H-19 B2, WEH T H-3 F1 H-5 4 o-1
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4 MBI
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3 T i Je 2 B 1 2 £ 4 4 B2 Chalf inhibitory
concentration, ICso) E73 71179 (10.8£0.4). (4.8£0.7),

D
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Fig. 3 Key HMBC and NOESY correlations of compound 2
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#2 1L&4 2 # 'TH-NMR F0 BC-NMR #{4E (400/100 MHz, CsDsN)
Table2 'H-NMR and *C-NMR data of compound 2 (400/100 MHz, CsDsN)

AL dc OH /A dc o
1 37.5 0.99 (m, H-1ax), 1.62 (m, H-leq) 15 33.4 1.99 (m, H-15a), 1.87 (m, H-15b)
2 28.2 1.54 (m, H-2ax), 1.90 (m, H-2eq) 16 29.9 2.17 (overlapped, H-16a), 1.88 (overlapped, H-16b)
3 74.5 4.96 (overlapped) 17 51.9 2.48 (m)
4 34.7 1.37 (m, H-4ax), 1.67 (m, H-4eq) 18 17.7 0.91 (3H, s)
5 44.8 1.02 (m) 19 12.6 0.70 (3H, s)
6 294  1.14 (m, H- 6ax), 1.22 (m, H-6eq) 20 1239
7 28.4 1.17 (m, H-7ax), 2.38 (m, H-7eq) 21 149.9 7.49 (d,J=1.6 Hz)
8 42.5 1.72 (m) 22 148.1 8.26(dd,J=2.5,9.7 Hz)
9 50.4 0.88 (m) 23 115.8 6.38(d,/=9.7 Hz)
10 36.4 24 162.6
11 223 1.19 (m, H-11ax), 1.41 (m, H-11eq) Iy 175.9
12 41.1 1.28 (m, H-12ax), 1.44 (m, H-12eq) 2! 68.0 4.70 (q,J=6.8 Hz)
13 49.3 3/ 21.7 1.68 (d,J=6.8 Hz)
14 84.8

(45341.8) pmol/L; AW 1 Xt 3 FiiteE AR ICso
{E¥IRT 100 pmol/L;  5-FU % 3 FffiEi4HAIY 1Cso (L
3N (24.1£2.5). (18.9+2.8). (41.7£1.6) pmol/L.
5 g
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