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Abstract-From the brown alga Cystoseira balearica we have isolated, in addition to previously repotted acyclic 
diterpenoids, two new compounds (eleganonal and iso-eleganonal). Their structures have been elucidated by spectral 
analysis and chemical correlation. 

INTRODUCl’ION 

In the course of our continuing phytochemical investiga- 
tion of the marine genus Cystoseiru [l] we recently 
became aware that an alga previously class&d as 
C. balearica (which had yielded two polycyclic meroter- 
penoids, balearone [2] and cystoketal [3]) is instead a 
local form of C. stricta, a widespread Mediterranean 
seaweed. An authentic specimen of C. balearica Sauv., 

collected near Trapani, Sicily, revealed a totally different 
chemical composition, which we wish to report in the 
present paper. 

METHODS AND RESULTS 

Seven acyclic diterpenoids have been isolated and 
characterized from C. baleurica; five have been positively 
identified, by comparison with reference samples, with 
known compounds, namely geranylgeraniol [4] and its 
acetate [5], eleganolone [6,7] and its acetate [5], and 
ctinitol [8]. 

A sixth metabolite (1). that we propose to call el- 
eganonal, is an optically inactive oil, molecular formula 
C,,H,,O,. Its ‘)C NMR spectrum (Table 1) indicated the 
presence of four trisubstituti olefin bonds, five vinyl 
methyls and two conjugated carbonyls. From the 
‘H NMR spectrum (Table 2) it was apparent that one of 
the carbonyls is embodied in a formyl group (S9.98), 
which was established by double resonance to be adjacent 
to an olefin proton, which was in turn allylically coupled 
with the methyl resonating at 62.17. On the other hand, 
the characteristic chemical shifts of 2H-12 (63.12) and H- 
14 (66.11) identified the two groups a to the second 
carbonyl. This and the long-range couplings of H-10 and 
2H-12 with 3H-18, and of H-14 with both 3H-16and 3H- 
20, as well as the vicinal coupling of H-IO with 2H-9, 
defined the structure of the two terminal isoprene units. 
These data suggest the novel metabolite to be an oxidation 
product of a known hydroxyketone, eleganolone (3), in 
which the primary alcohol group is replaced by an 
aldehyde function. This inference was supported by the 
comparison of both ‘H and 13C NMR spectra of the novel 
metabolite with those of 3, and definitely proved by 

sodium borohydtide reduction of 1, which gave a product 
indistinguishable from eleganolone. 

The last metabolite isolated, isoeleganonal 2, is an 
isomer of 1, to which it resembles closely in the mass 
fragmentation (see Experimental). Also the ‘H NMR 

Table 1. lJCNMR of compounds I-3 
(75.5 MHz, CDCIJ, TMS as int. standardp 

Position 1 2 W 

C-l 191.2d 190.2 d 59.4 f 
c-2 127.4 da 128.8 dm 124.4 d 

c-3 163.6 s 163.6 s 139.4 s 
C-4 40.0 Ib 32.6 t 39.7 I 
c-5 25.5 Ic 26.7 t b 26.4 I 
C-6 122.6 dd 122.6 d 124.1 d 

c-7 136.2 s 136.2 s 135.3 s 
C-8 39.2 rb 40.0 f 39.4 t 
c-9 26.6 rc 26.5 tb 26.9 t 
C-IO 122.8 dd 122.6 d 123.2 d 

c-11 129.8 s 129.8 s 129.8 s 
c-12 55.4 t 55.4 I 55.5 I 
c-13 199.4s 199.4 s 199.9 s 
c-14 128.8 d’ 127.4 da 129.7d 
c-15 155.4 s 155.4 s 155.8 s 
C-16 27.6 q 27.6 q 27.7 q 

c-17 17.7q 25.2 q 16.0 q 

C-18 16.0 qc 16.0 qc 16.0 q 

c-19 16.4 q= 17.7 qc 16.4 q 

C-20 20.8 q 20.8 q 20.7 q 

*Multiplicities were obtained by off- 
resonance decoupling experiments; resonance 
values of C-16 and C-20 as reported in ref. [q 
have beerr interchanged on the baais of spe&c 
proton-carbon decoupling experiments. 

tAd&d for comparison. 
.*Vahu!s with identical supmcripts within a 

column can be interchanged. 
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Abstract-The leaves of B. glomeruzu afforded three new labdane diterpenes. Their structures and stereochemistry were 
established by spectroscopic methods and chemical transfo~tions. 

In continuation of our chemical studies of members of the 
genus Brickellia (Eupatorieae) [l-4], we have undertaken 
the study of 8. glomerata and have isolated in addition to 
the known lambertianic acid, three new labdane type 
diterpenes whose structures were established as cnantio- 
oliveric acid (la), 12-oxolambertianic acid (2b) and de- 
methyl pinusoiide (3a). 

RESULTS AND DISCUSSION 

Compound Ia was the major constituent of the leaves 
of B. glonretatu, C20H320d. [M J’ at m/z 336, was isolated 
as a gum. The presence in In of carboxylic acid group(s) 
were shown by IR absorption8 at 3500-2380 and 
1695 cm-‘, and by the formation of the dimethyl ester 
(lb) upon treatment with excess of diazomethanc. It also 
contained an exocyclic methyiene group (IR absorptions 
at 1640 and 89Ocm-I). The ‘HNMR spectrum of lr 
showed signals due to two tertiary methyl groups (60.55 
and 1.27) and one secondary methyl group (b0.95, d, J 

= 6.5 Hz). The presence of the exocycJic methylene group 
was contirmed by absorptions at 64.47 and 4.80 (br s, 1 H 
each). 

The hindered nature of one of the carboxylic groups in 
la followed from the formation of the mono ester le, 
obtained by Fischer esterilication, while alkaline hydro- 

*Contribution No. 844 from Instituto de Quimica, UNAM. 

lysis of lb gave the isomeric mono-ester ld. Additions 
proof for the axial configuration of the carboxyl group at 
C-4 was provided by reduction of Is with lithium 
aluminium hydride to the diol le. The ‘H NMR spectrum 
of le. showed two doublets at S3.36 and 3.75 (AB system) 
characteristic of an axial hydroxy methylene group at C-4 
P-+1. 

IP R - It’ = COOH 

lb R * R’ = COOMe 
k R - COOH, R’ - COOMe 

Id R * COOMe, R’ = COOH 

h! R - R’ - C&OH 

2@ R - Ii, 

2b R-O 

3& R-H 

3b R - Me 


