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Abstract: 

The stereostructures of the ti newexceptionalditerpenedialdehydes frunthe 

livervrzt, Tr7XwcoZeop8is saccuZata:sacculatal (L), responsible for the characteristic 

pungent taste, ardisosacculatal (2) havebeendetenninedbythe spectral evidenceandby 

cavparison with polygodial Q), isopolygcdial (A), and drimanediol (5) of m relative 

configurations. 

The liverworts, Porella aernicosa complex, display skin irritant 

properties and a particularly intense pungent taste. Recently, we have 

described that the pungency of Porella is due to the sesquiterpene-dial 1 1) . 

Characteristic pungent substances were also obtained from another liverwort, 

Trichocoleopsis saccutata. We now wish to report the structures of the two 

novel diterpene-dialdehydes, sacculatal (l_) and isosacculatal (z), the former 

of which is responsible for the pungency of this plant. 

Column and preparative thin layer chromatographies on silica gel of 

the combined ether extracts of the air-dried material (40.6 g) resulted in 

the isolation of the dialdehydes 1 (3.62 % dry weight of liverwort), 

mp 65-66"C, (a), -31.4' (c, 3.5), and 2 (0.12 %), liquid, (a), -145' 

(c, 1.4), together with the known sesquiterpenes, pinguisone 2) and 
3) deoxopinguisone . 

Sacculatal 1. '20H3002 : High resolution mass spectrometry and 

microanalysis. The UV (XfsH 231 run, E, 11256) and IR bands (2710, 1715, 

1670, 1640 and 820 cm 
-1 ) and the signals in the NMR spectrum at 6 9.42 (6, lH), 

9.50 (d, J=4 Hz, 1H) and 7.08 ppm (m, 1H) suggested the presence of a 
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Isosacculatal (2). The physical properties of the less polar 

diterpene dialdehyde are listed below. C2OH3002 (M+ 302) ; A;;:” 228 nm 

(E, 7861), IR 2710, 1720 and 1680 cm-' (a,t3-unsaturated aldehyde and simple 

aldehyde), 1650 and 840 cm -' (trisubstituted double bond) ; 0.93 (s, 3H), 

0.98 (s, 3H), 1.59 and 1.67 (bs, each 3H, allylic methyls), 1.77 (m, H-161, 

2.2-2.3 (complex m, H-5), 2.4-2.6 (complex m, 2H, H-61, 3.22 (bs, H-8), 5.02 

(bt, H-17), 7.04 (q, J=5 Hz, H-71, 9.38 (s, 1H) and 9.83 ppm (d, J=2.5 Hz, 1H). 

The UV, IR, NMR and mass spectra are quite similar to those of sacculatal (1). 

This suggests that the compound 2 may be a stereoisomer of 1. The NMR signals 6) 

of the simple aldehyde group and one proton on carbon bearing aldehyde group 

are located down-field to those of sacculatal. This indicated that compound 

2 was the C-9 epimer of 1. and that the simple aldehyde group was oriented 

axially,as in isopolygodial (4). The correctness of this conclusion was also 

confirmed by the direct transformation of 1. to 2. Treatment of 1 with con- 

centrated sulfuric acid gave a non-pungent component, the spectra data of 

which were completely identical to those of isosacculatal (2). 

The sacculatals (1. and 2) are interesting from a biogenetic view- 

point. The ring system is known in drimane-type sesquiterpenes and an iso- 

prene unit has been added. Diterpenes, in general, are formed from geranyl- 

geranyl pyrophosphate. Sacculatals could be derived from such precursor by 

a cyclization analogous of that of farnesyl pyrophosphate in drimane-type 

sesquiterpenes (Scheme 1). Pachydictyol 7) and related compounds 8) are also 

exceptional diterpenes, and a similar biogenetic hypothesis has been proposed 

for them7). 
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SCHEME 1 

Some minor related diterpene dialdehydes possessing a hydroxyl 

group have been isolated and are now currently investigated. 
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