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Abstract: Chemical investigation on the ethanol extract from the roots of Spiraea japonica var.
acuta resulted in the isolation of two new diterpene alkaloids named spiratines A and B (1-2),
respectively.
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Spiraea japonica L. (Rosaceae) is widely distributed in Yunnan Provence, P. R. China.
Previous chemical investigations on S. japonica and its varieties have led to the report of
7 new atisane-type diterpenoids and 38 new diterpene alkaloids of atisine- and hetisine-
type'™. This paper describes the isolation and structure elucidation of two new
diterpene alkaloids named spiratines A and B (1-2). Their structures were elucidated on
the basis of 1D and 2D NMR experiments (HMQC, HMBC, *H-'H COSY).

Figure 1 The Structure of spiratines A (1) and B (2)

Compound 1 was determined to have the molecular formula C,,H33sNO; based on
high resolution EIMS (at m/z 359.2448 [M]", calcd: 359.2460). The inspection of the
NMR data (proton, carbon, DEPT, HMQC, HMBC and H - 'H COSY) revealed an
atisine-type alkaloid™®. The **C NMR and DEPT spectra of 1 showed twenty-two carbon
signals including one methyl, eleven methylene, six methine, and four quaternary
carbons. The *C NMR signal at 5 110.2 (t) revealed a double bond methylene. In the
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HMBC, this methylene &, 5.05, 4.04 showed correlations with & 36.5 (C-12), 80.1 (C-
15) and 154.8 (C-16), suggesting a hydroxyl at C-15. The 'H - *C long-range
correlations between &y 8.73 (H-22) and & 60.5 (C-19) and 65.0 (C-21), and between &y
3.81 (H-19) and &c 24.8 (C-18), 34.2 (C-4), 41.6 (C-3), 65.0 (C-21), 182.9 (C-22)
indicated an aldehyde at C-22, which also was supported by its IR data (1746 cm™).
Based on those analyses, the structure of 1 was identified as shown in (Figure 1), and
named spiratine A.

The HREIMS determined the formula of compound 2 to be C,4H33NOs (at m/z
415.2359 [M]", calcd: 415.2359). lts *H and **C NMR spectra were similar to those of
spiramine Z", suggesting 2 an atisine-type alkaloid'®. The difference between the **C
NMR spectra of 2 and spiramine Z was the missing of the hydroxyethyl signals in 2,
indicating that 2 was an analogue of spiramine Z. The assignment of the R-configuration
for C-19 of 2 was carried out on the base of the *C NMR signal at & 87.8 (& 95 for C-
19 in S-form and & 91 for C-19 in R-form)™. Thus 2 was characterized to be spiratine B.

All proton and carbon resonances of 1 and 2 were assigned by analyzing the *H - *H
COSY, HMQC and HMBC data.
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