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Abstract: The structure of neoisostegane, l_, a new bisbenzocyclooctadiene lignan lactone was 
elucidated from its 'H and 13C NMR spectra and by chemical correlation with known 
steganes. 

In the course of isolating known steganes from Steganotaenia araliacea Hochst. (Apiaceae)]" 

for use in another study, neoisostegane, I, a new bisbenzocyclooctadiene lignan lactone, was 

is01ated.~ Unlike the homologous lignans previously isolated by Kupchan and coworkers,' neoiso- 

stegane, 1, bears no functionality at C-5. Thus, it is the first naturally occurring stegane to 

be reported.4 

An ethanolic extract of 5. araliacea was prepared and fractionated according to previously 

established protocols.* Preparative thin-layer chromatography of a fraction derived from the 

chloroform partition layer yielded 1. as a crystalline solid, mp 107 - 108" (EtOH). High resolu- 

tion mass spectrometry established the molecular formula of 1. as C23H2607 (m/e 414.1702, calc'd. -- 

414.1679), and the IR spectrum displayed a band at 1776 cm-', indicating the presence of a lac- 

tone. The 90 MHz 'HNMR spectrum (CDC13)5 showed 3 one-proton singlets at 66.72, 6.69, and 6.52, 

3 three-proton singlets at 63.96, 3.89, and 3.86, and 1 six-proton singlet at 63.94. These data 

suggested that 1 was a bisbenzocyclooctadiene lignan lactone bearing five methoxyl groups rather 

than the more usual three methoxyl groups and one methylenedioxy moiety. 
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Examination of the 360 MHz 'HNMR spectrum (C6D6)5 indicated that the lactone must be trans- 

fused since the 6H, 7H.coupling constant was found to be 13.0 Hz. This is similar to the spec- 

tra of isostegane, 2, and stegane, 3, whereas in the spectra of picrostegane and isopicrostegane 

which have a cis-fused lactone the coupling constant is approximately 8 Hz.~-' The coupling 

constants between the 5a-H and the 6-H and the 8~H and the 7-H were both 0 Hz, indicating the 

presence of the iso-biaryl conformation.'j-* 

The positions of the methoxyl groups were inferred from the chemical shifts of the meth- 

oxyls, aromatic protons, %X-H, and 89-H signals. These was no upfield methoxyl singlet for a 

C-12 methoxyl (found at ca. 63.6 in other steganes). The aromatic protons all appeared as sin- 

glets, indicating that no two were ortho or meta to each other and, as a consequence, that one -- 

aromatic ring must bear two methoxyls while the other ring must bear three. The chemical shift 

of the C-l proton (66.38) was virtually identical to the equivalent signal in the spectrum of 

2, as was the chemical shift of the 5a-H (62.69) which implied that there was no methoxyl at 

C-l or C-4. There was a significant downfield shift of the 88-H (63.63) which was even more 

pronounced in C6D6 (64.05). This indicated that the 83-H was affected by the proximity of some 

other substituent, with the most likely explanation being the presence of a methoxyl at C-9. 

Similar structural conclusions were drawn from examination of the 13CNMR data.5 In the 

spectrum of stegane, 3_, the resonances for C-6 and C-7 appear at 40.1 and 43.2 ppm, respective- 

ly, while in the spectrum of isostegane, 2, these resonances occur at 47.1 and 50.1 ppm. The 

C-6 and C-7 resonances in the 13CNMR spectrum of 1 were located at 47.1 and 50.0 ppm, thus con- - 

firming that 1. had the same stereochemistry as isostegane, 1. The resonance for C-8 in the 

spectrum of 1 (24.3 ppm) was shifted upfield from the position found in the spectra of 2 and 3, 

again implying a slightly different environment for C-8. This could best be explained by a 

methoxyl substituent at C-9. 

In order to confirm the position of the methoxyl substituent at C-9, the pentamethoxy- 

stegane, ff, was synthesized from stegane, 3.' Treatment of ,l" with a mixture of phenol, phos- 

phoric acid, and glacial acetic. acid at 70" yielded diphenol 5, which was converted to 2 with 

ethereal diazomethane. The 'HNMR spectrum of Al3 exhibited a three-proton singlet at 63.60 

corresponding to the C-12 methoxyl. This, in conjunction with other resonances, confirmed that 

1 was not simply the homologue of stegane. Thermal isomerization of 2 at 195" under nitro- 

gen llyl* gave material that did not match 1 by analytical tic. To further confirm that 1 was 

not isopentamethoxystegane, 1 was also subjected to thermal isomerization conditions to yield 

neoisostegane, 6. The 'HNMR spectrum14 showed three methoxyl signals (63.93, 3.89, 3.85), but 

none at 63.60, thus confirming that the isomerized product was not pentamethoxystegane. As a 

result of this data, neoisostegane was assigned structure _I_. 

Neoisostegane, 1 was found to be weakly cytotoxic (ED 5o = 6.6 pg/ml) against the KB cell 

culture system.15 This again confirms the requirement for a substituent at C-5 in order for 

these lignans to exhibit significant cytotoxicity. 
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