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1 

OHC 

4 

OHC 

5 

CHO CHO 

6 7 

was assigned as a trisnorditerpcnoid in which the terminal three carbons (C-15, -19, and -20) of the 

diterpene were removed4 

Noraspcrenal A has three double bonds at the AZ, Ah and A12 positions, and three asymmetric methine centers (C-l, 

-10, and -11). The high field shifts of the C-16 carbon (8 16.7) and the C-17 protons (6 1.18) revealed 4 to possess the 

E configurations for both the A2 and A6 double bonds. The stereochemistries of other centers were assigned by lH NMR 

NOEDS methods (see Figure below). Thus, the relative stereochemistry of norasperketal A was unambiguously 

determined as 2(E), 6(E), 12(Z), lS*, lOR*, and llR*. 

8.2 

9.4 

8.0 

Results of a ‘H NMR NOEDS Experiment for Norasperenals A (4) and B (5). Numbers are 9% Enhancements. 

Norasperenal B (5) was isolated as a white solid; mp 123-124.50, and analyzed for Cr7H2402.4 Spectral analyses 

readily indicated 5 to possess the same a,P_unsaturated aldehyde as 4; carbons at 6 188.0 (d) and 102.6 (d), an aldehyde 

proton at 6 10.47 (lH, d, 8.3), and an IR absorption at 1655 cm-l. The structure of the remaining part was also 

determined by similar NMR analyses. Several signals in the 13C NMR spectrum of 5 were very similar with those of the 
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previously reported asperketal F (3).3 Proton NMR COSY experiments revealed 5 to possess the same 

divinylcyclohexane ring as found in this latter metabolite. Thus, compound 5 was identified as an analogous 

trisnorditerpenoid possessing the “elemane” type carbon skeleton. The stereochemistry of the asymmetric centers were 

again determined by ‘H NMR NOEDS methods (see previous Figure), leading to assignments of the relative 

configurations as 12(Z), lS*, 2S*, 7S*, lOR*, and llR*. 

Two highly unstable metabolites, norasperenals C (6) and D (7) were also isolated as oils. The ‘H and 13C NMR (6 

only) and COSY NMR data for 6 and 7 were highly compatible with 4 and 5, respectively. The only significant 

differences were downfield shifts of the C- 11, - 13, and - 18 protons and the upfield shift of the C- 14 proton in the ‘H 

NMR spectra (Table), indicating the alternative E configurations for the A12 double bonds. Norasperenals C and D (6, 

7) were confirmed as the geometrical isomers of 4 and 5 by the observation of their slow geometrical isomerization to 

mixtures of 4 and 6, and 5 and 7 even at -200 in benzene. Norasperenals C and D were highly unstable metabolites 

which precluded their complete characterization. 

The norasperenals appear to be produced by the loss of a C3 fragment from a precursor closely related to the 

asperketals. One plausable explanation is the epoxidation of the C13-Cl4 olefin in asperketal B followed by multiple ring 

cleavage as shown below. 
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