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Eremophilane-type sesquiterpenoids have been found in Compositae, ~ especially Petasites japonicus 2~, 

Ligularia, 3~ or Senecio 4~ species and its related plants studied by Naya, Takahashi, or Bohlmann, respectively. 

P. japonicus (Sieb. et Zucc.) Maxim. is a common plant in the mountain area in Japan and quite recently 

Yaoita and Kikuchi reported a number of compounds from its dried rhizome, ~ which prompted us to report 

our preliminary results on the isolation and structure determination of novel sesquiterpenoids from the methanol 

extracts of its fresh rhizomes. 

The MeOH extracts (66 g from 860 g of dried rhizomes) were partitioned between EtOAc and water. 

The EtOAc soluble fraction (16 g) was separated by silica-gel and Sephadex LH-20 chromatography as well 

as normal- and reversed-phase HPLC, repeatedly, to isolate eremopetasitenins A1 (14.1 mg), A2 (11.7 mg), 

B1 (4.0 mg), andB2 (4.1 mg) (1 - 4). 
The molecular formula of eremopetasitenin A I (I)P' C~,I-1280 6, [cz] D -23.2 °, was determined by HRMS. 

The presence of a hydroxyl group was indicated by the IR (3400 cm ~) spectrum and the ~3C NMR spectrum 

showed the presence of two carbonyl groups (~c 175.9 and 166.5) and one double bond (8 c 141.8 and 126.4) 

as well as four carbons attached to oxygen functions (Table 1 ). There were two sec-methyl (~H 0.95 and 1.29), 

one tea-methyl (8 H 1.03), and two olefinic methyl (6, 1.99 and 2.11) groups, one of which resonated as 

doublet in the lower field ( ~  2.11) and coupled with the proton at 8 H 6.30 (q). These observation and the 

HMBC spectrum (Fig. 1) suggested an eremophilane skeleton lor this compound. The presence of the epoxide 

ring was inferred by the chemical shifts (8 c 65.4 and 86.9) 7's~ and seven degrees of unsaturation. The 

stereochemistry was determined by the NOESY correlations as shown in Fig.2. The angerate moiety was also 

shown by the NOE between H-3" and H-5". The position of this ester moiety was determined by the 

correlation of H-6cx and C- 1" in the HMBC spectrum. The structure of Eremopetasitenin A 1 was established 

as depicted in the formula 1. 

This compound is probably identical with the one isolated by Bohlmann in 1979. 9~ Although the tH 

NMR, IR, and MS data were reported, the stereochemistry was not determined. 

The ~H NMR of eremopetasitenin A2 (2), t°' C20H2~O~S (HRMS), [cz]t~ -27.8 °, indicated the presence of 

SMe (8 n 2,40 and 8c 19.2) and OMe (~i, 3.74 and 8c: 62.5) groups and other signals were similar to those of 1. 
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Table 1. '3C NMR data for 1-4. 
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Fig. 1. HMBC correlations found for 1. 

C 1 2 3 4 
1 27.5 27.3 28.2 29.0 
2 29.3 26.2 28.6 25.4 
3 68.0 71.2 68.3 71.3 
4 39.0 35.5 39.7 36.6 
5 41.3 42.4 41.0 41.0 
6 67.0 76.6 68.2 68.0 
7 65.4 67.0 63.6 63.7 
8 86.9 86.9 87.8 87.6 
9 25.0 25.0 26.7 26.7 

10 33.9 33.4 35.7 35.5 
11 40.7 40.3 43.0 43.0 
12 175.9 1 7 6 . 7  1 7 5 . 8  176.0 
13 10.9 11.5 11.2 11.2 
14 20.4 19.3 19.6 19.3 
15 6.8 7.7 6.4 8.1 
1' 165.9 - 165.5 
2' 113.3 - 113.2 
3' 151.7 - 151.7 
1" 166.5 167.7 167.2 
2" 126.4 126.8 127.0 
3" 141.8 140.8 140.1 
4" 16.1 16.0 15.9 
5" 20.6 20.6 20.5 

OMe 62.5 
SMe 19.2 19.3 

o. 

Fig.2. NOESY correlations detected for 1. 

Fig.3. NOESY correlations detected for 4. 
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The HMBC spectrum of this compound also indicated an eremophilane skeleton with the SMe group attached 

to acrylate side chain, connecting to C-3, and with the OMe group substituted at C-6. The presence of the 

epoxide ring was suggested by the chemical shifts (8 c 67.0 and 86.9) TM and seven degrees of unsaturation. 

The stereochemistry was suggested by the similar arguments on the NOESY spectrum. Thus the structure of 

eremopetasitenin A2 was determined as depicted in the formula 2. 

The third compound, eremopetasitenin B 1 (3), ~" C~0H_~O 6 (HRMS), [Ot]D -55"6°, showed very similar 

~H NMR spectrum to that of eremopetasitenin AI (1). The presence of a hydroxyl group (3400 cm-~), a 

lactone (1800 cm-~), and angerate moiety (1690 cm -~) was indicated by the IR spectrum. The HMQC and 

HMBC spectra also indicted an eremophilane skeleton having an epoxide ring at C-7 and C-8 positions (8 c 

63.6 and 87.8) TM (see Table 1) for this compound. However, the proton at 8 5.76 assigned to H-6ot of 

eremopetasitenin A1 (1) shifted to 5.09 in the case of eremopetasitenin BI (3), suggesting that 3 was the 

isomer of 1 concerning the lactone part. The NOESY spectrum clearly showed the following correlations; 

between H-O:t and 3ot, H-6ot and H-4~, H-6ot and H-1 l s  H-14 and H-15, H-14 and H-10 B, and H-3" and 

H-5". From these evidence the structure of eremopetasitenin B I was established as displayed in the formula3. 

Eremopetasitenin B2 (4), ~2~ C2,tH32075 (HRMS), [aid -66-9°, had Z-3'-methylthiopropenoyl moiety at 

the 3-position and angerate ester at the 6-position of the eremophilane skeleton, revealed by the 2D NMR 

spectra. This compound also had an epoxide ring at C-7 and C-8 positions, suggested by the chemical shifts 

(8 c 63.7 and 87.6) TM and nine degrees of unsaturation. The stereochemistry was inferred by the NOESY 

spectrum. NOE's between H-6~ and H-I lot, H-6ot and H-3Gt, H-14 and H-10~, H-14 and H-15, H-14 and 

H-4ot, H-2' and H-3', and H-3" and H-5" clearly suggested that this compound had A/B cis juncture, an 

epoxide ring orienting 13 direction, and the geometry of two ester side chains as shown in Fig. 3. Therefore 

structure of eremopetasitenin B2 was established as depicted in the formula 4. 
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pathway to eremopetasitenins. 

It is very important to note that the biosynthesis of these compounds presumably derived from oxidation 

of such as furans followed by rearrangement into diepoxides and epoxylactones (Fig. 4), as discussed in the 

case of fusicoccane diterpenoids. ~3~ Although this is the third case to isolate epoxy lactones having eremophilane 

skeleton, namely Bohlmann first isolated the compound very similar to eremopetasitenin AI 9~ and later the 

diepoxide from Senecio species, ~4~ it is not very often that such compounds are found in the nature. 
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