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Abstract

A new highly conjugated alkaloid of veratramine type, 22S,25S,5a-veratramine-7(8),12(14)-diene-3b,13b,23b-triol-6-one (1),

was isolated from the bulbs of Fritillaria hupehensis Hsiao et K.C. Hsia. Its structure was determined on the basis of spectroscopic

evidences.
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Fritillaria hupehensis Hsiao et K.C. Hsia, a well-known medicinal plant grown in Northwest of Hubei province,

China, is used as antitussive in local folk. It has been recorded in the Pharmacopoeia of the People’s Republic of China,

named Hubeibeimu [1]. Phytochemical investigations had led to the isolation of 11 C-nor-D-homo steroidal alkaloids

[2]. As a continuation of our research on the bioactive constituents from Fritillaria species, we reinvestigated the

chemical constituents of F. hupehensis collected from Enshi district of Hubei Province, recently. As a result, a new

highly conjugated veratramine alkaloid, named 22S,25S,5a-veratramine-7(8),12(14)-diene-3b,13b,23b-triol-6-one

(1), was obtained.

Compound 1, white amorphous powder from MeOH, ½a�20
D �0.006 (c 0.001, CHCl3), m.p. 132.0–133.1 8C,

possessed a molecular formula of C27H41NO4 concluded from its HRFABMS (calcd. 443.3035, found 443.3042),

which was consistent with the NMR data. The UVabsorption peaks at 242 (4.28), 348 (3.56) nm indicated the presence

of a, b-unsaturated ketene group. The IR spectrum exhibited strong absorptions due to hydroxy (3392 cm�1) and

carbonyl (1608 cm�1) functions. The NMR spectra of 1 indicated the presence of six quaternary carbons (including

one ketonic carbon, one oxygenated carbon and three olefinic carbons), nine tertiary carbons (including two

oxygenated carbons and one olefinic carbons), eight secondary carbons and four primary carbons. Analysis of NMR

spectra of 1, combining with the correlation of biosynthesis between the natural products in the same plant, led to the

conclusion that 1 was a C-nor-D-homo-steroidal alkaloid of veratramine group [3,4]. The HMBC experiment revealed

www.elsevier.com/locate/cclet

Chinese Chemical Letters 18 (2007) 175–177

* Corresponding author.

E-mail address: ywjz@mails.tjmu.edu.cn (J.Z. Wu).

1001-8417/$ – see front matter # 2007 Ji Zhou Wu. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.

doi:10.1016/j.cclet.2006.12.037

mailto:ywjz@mails.tjmu.edu.cn
http://dx.doi.org/10.1016/j.cclet.2006.12.037


Y.H. Zhang et al. / Chinese Chemical Letters 18 (2007) 175–177176

Table 1

The 1H, 13C NMR data and HMBC, 1H–1H COSY, ROESY correlations of 1 (400 MHz, in CDCl3)

No. dH dC HMBC H–H COSY ROESY

1a 1.32 (m) 37.5 C-2, 3, 10, 19 H-1b, 2a H-2a, 3, 5, 9

1b 1.61a (m) C-2, 3, 5, 10 H-1a, 2b H-2b, 19

2a 2.01a (m) 31.3 C-1, 3, 4, 10 H-1a, 2b, 3 H-1a, 3

2b 2.35a (m) C-1, 3, 4, 10 H-1b, 2a H-1b

3 3.88 (m) 70.6 C-1, 2, 4, 5 H-2a, 4a, 4b H-1a, 2a, 4a, 5

4a 2.88a (m) 31.9 C-2, 3, 5, 6, 10 H-3, 4b, 5 H-3, 4b, 5

4b 1.73 (m) C-3 H-3, 4a, 5 –

5 2.29 (dd, 2.7, 8.8) 54.9 C-4, 6, 7, 10, 19 H-4a, 4b H-1a, 3, 4a, 9

6 – 199.3 – – –

7 5.96 (s) 114.5 C-5, 6, 8, 9, 14 H-9 H-15a

8 – 171.0 – – –

9 2.81 (br.s) 53.8 C-8, 10, 11, 14, 19 H-7, 11a H-1a, 5

10 – 40.3 – – –

11a 2.73 (br.s) 30.9 C-9, 12, 14 H-9, 11b H-18, 19

11b 2.19a (br.s) C-9, 12 H-11a –

12 – 163.0 – – –

13 – 73.4 – – –

14 – 135.4 – – –

15a 2.23a (m) 22.8 C-8, 12, 14, 16, 17 H-15b, 16a H-16a

15b 1.15a (m) C-14, 16, 17 H-15a, 16b H-16b

16a 2.02 (m) 24.1 C-13, 15, 17 H-15a, 16b,17 H-15a, 17

16b 1.61a (m) C-13, 15, 17 H-15b, 16a H-15b

17 2.37 (m) 43.1 C-13, 15, 16, 18, 20, 21, 22 H-16a, 22 H-16a, 20, 23

18 1.50 (s) 21.5 C-12, 13, 17 – H-11a, 20

19 0.59 (s) 12.3 C-1, 5, 9, 10 – H-1, 11a

20 2.91 (m) 29.5 C-13, 16, 17, 21, 22 H-21 H-17, 18, 21, 22

21 1.18 (d, 7.3) 15.4 C-17, 20, 22 H-20 H-20

22 2.51(dd, 2.1, 7.4) 71.0 C-20, 21, 23, 24, 26 H-17, 23 H-20, 21, 24a

23 3.74 (m) 68.6 C-20, 22, 24, 25 H-22, 24a, 24b H-17

24a 2.20a (m) 43.1 C-22, 23, 25, 26, 27 H-23, 24b, 25 H-24b

24b 1.30 (m) C-23, 25 H-23, 24a H-24a

25 1.62a (m) 32.4 C-23, 24, 26, 27 H-24a, 26a, 26b, 27 H-26a, 27

26a 3.05(dd, 2.4, 8.2) 55.3 C-22, 24, 25, 27 H-25, 26b H-25, 26b

26b 2.21a (br.d) C-22, 24, 25 H-25, 26a H-26a, 27

27 0.72 (d, 8.2) 19.2 C-24, 25, 26 H-25 H-25, 26b

a Overlapped.

Fig. 1. The structure of compound 1.



indicating the existence of the veratramine-7(8),12(14)-diene-6-one fragment (the correlations of H-4a/C-6, H-5/C-6,

H-7/C-6, H-5/C-7, H-9/C-8, H-9/C-14, H-11a, b/C-12, H-11a/C-14, H-15a, b/C-14 and H-15a/C-12). The absence

of H-17/H-23 COSY correlation and the absence of C-17/H-23, H-17/C-23 HMBC correlations suggested the 17, 23-

seco group. The chemical shifts of C-13 (d 73.4) indicated that C-13 connected a hydroxyl group. The relative

stereochemistry of 1 was assigned on the base of ROESY spectrum. The protons at C-3, 5, 9, 17, 20, 22, 23 and 25 were

determined to be a, a, a, b, b, b, a and a oriented, respectively. The NMR data and the correlations of HMBC, H–H

COSY and ROESY were listed in Table 1. Thus, the structure of 1 was elucidated as 22S,25S,5a-veratramine-

7(8),12(14)-diene-3b,13b,23b-triol-6-one (Fig. 1).
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