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NOVEL SECO- AND SECONORSESQUITERPENRS HAVING A CYCLOPROPANE RING 

FROM THE OKINAWAN ACTINIA ANTZZOPLEURA PACZFZCA UCHIDA 

Guo-Chi Zheng, Masako Hatano, Midori 0. Ishitsuka, Takenori Kusumi and Hiroshi Kakisawa* 

Department of Chemistry, The University of Tsukda, Tsukuba, Ibar& 305, Japan 

Abstract - Two new seco- and seconorsesquiterpenes, which do not obey the isoprene rule, have been 

isolated from the Okinawan acdnia, and their strucmres and cytotoxicities have been investigated. 

Recently, we have isolated bicyclotrans-germacrenes such as 5hydroperoxylepidoza- 1(10),4( 14)- 

diene and l,lO-epoxy-14-hydroperoxy-4-lepidoxene, which exhibited potent cytotoxicities against murine 

melanoma cells, from the Okinawan actinia Anthopleura pacifica. 1 This report describes the isolation of two 

cytotoxic seco-sesquiterpenes that are biogenetlcally related with the bicycle-rrm-germacrenes. 

Anthoplalone (1),2 Ct5H24O2, [a]~ -4.4 o (c 0.09, CHC13), exhibited lR absorptions due to two 

carbonyl groups at 1712 and 1694 cm-t. The t%XlMR spectrum shows the carbonyl carbon signals at 6 201.8 

(d) and 208.8 (s) together with the olefinic carbon signals at 6 123.6 (d) and 135.5 (s), which accounts for three 

of four degrees of unsaturation of 1, and, therefore, suggests a monocyclic natnre of anthoplalone. The 

extensive NMR (500 MHz for tH) works (H-H and H-C COSY spectra) implied the presence of 4-methyl-3- 

octen-7-on-l-y1 chain, indicating that 1 is composed of a cyclopropane ring. The tram relationship of the 

cyclopropane protons (H-2 and 3) was determined by their coupling constant (J = 6.0 Hz)3 and the E 

configuration of the olefinic bond was deduced by the 13C chemical shift of the olefinic methyl (S 16.0; H-12). 

The rather low wave number (1694 cm-l) of the IR absorption was consistent with the aldehyde group 

conjugated with the cyclopropane ring, and the coupling constant (J = 6.0 Hz) between the aldehyde proton (6 

9.27, d; H-15) and the cyclopropane methine (6 1.36, m; H-2), which is rather large for ordinary C(sp3)HCHO 

system,4 was also compatible with the cyclopropanecarbaldehyde moiety. On the basis of these findings the 

structure 1 was assigned for anthoplalone.5 
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Flg.1 A possibIe Mosynthetic pathway from lepidozene 
to anthoplatone (1) and noranthoplone (2). 
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Noranthoplone (~),e Ct&.40, [a]D -10.5“ (c 0.56, CHCl3), showed an intense IR absorption at 1720 

cm-l due to an acetyl group [lH-NMR; 6 2.10 (3H, s)]. The lack of an aldehyde function in this compound is 

obvious from the lH-NMR specm~n, although it revealed the presence of the geminal methyls and the methyl- 

octenone chain found in 1, and consideration of the molecular formula suggested the structure 2 for 

noranthoplone. In fact, the spectmm shows the highly shielded signals chsracteristic of cyclopropane protons at 

6 -0.15 (dd, J = 4.5,5.4 Hz) and 0.33 (d, J = 4.5, 8.6 Hz) assignable as H-2a and H-2b besides the signal at S 

0.40 (m) ascribable to H-3. 

Apparently structure 1 is act in accord with the isoprene rule. A possible biosynthetic pathway of 1 and 

2 from lepklozene is shown in Figure 1. Since the absolute configurations of the lepidozanes in this actinia have 

been confirmed1 to be identical with those of lepidozanes found in a terrestrial livenvort,l*7 we suppose that the 

present terpenoids should have the absolute stereochemistry as shown in the respective structures. Meanwhile 

we propose secolepidozane and seconorlepidozane as the designation of the carbon frameworks of 1 and 2, 

respectively. 

Cytotoxicity of 1 and 2 against B-16 murine melanoma cells is as follows; 1: 22 &ml, 2: 16 ug/ml. 
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