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Summary The constltutlon and stereochemistry of _1, a yellow trlterpenold pigment isolated 
from a Somallan collection of the sponge Stelletta 9., has been unequivocally 
established by spectral and x-ray crystallographic methods. The assignment of 
trans-T-trans stereochemistry to the trlcycllc nucleus of 1 suggests that the -- 
structures of several recently described trlterpenolds from japsls stelllfera 
be reassigned. 

Marine sponges continue to be a fruitful source of unusual terpenolds. Recently we examined 

a brown sponge (internal color yellow) of the genus Stelletta and 

tural elucldatlon of an unstable yellow trlterpenold pigment as 1 

o#- 

H 

1 

we now wish to report the struc- 

Fresh, wet sponge, collected off Mogadishu, Somalia, was extracted with acetone, and the 

aqueous suspension obtained after removal of acetone was extracted three times with ethyl ether. 

Chromatography (silica gel, benzene with increasing EtOAc) of the ether soluble material afforded 

an unstable yellow pigment (20% EtOAc) which preclpltated upon addition of ethyl ether to the 

concentrated fractions. Crystallization from CH2C12-ethyl ether gave 1 as yellow prisms, in ca. - 

0 1% dry weight yield, m.p. 258-260, [a]:" +87' (c, 

a formula of C30H3804 based on MS1 and 13C-NMR.2 

0.8, CHC13, freshly prepared solution), and 
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The c39 
formula combined with seven 

nary carbons (6 0.86, 1.06, 1.12 and 1 41 

1 
H-NMR signals asslgned to methyls, four on sp3 quater- 

singlets) and three oleflnlc methyls (6 2.03, 2.07 and 

2.12, all s), suggested an lsoprenold material. The UV absorptions at 417s (E 23,800), 396 

(29,600), 314 (8,780) and 302s (6,200) nm suggested a ConJugated polyene system. The 13C-NMR 

spectrum lndlcated five double bonds with five off-resonance doublets at 102.5, 129 5, 131.3, 137 0 

and 139.6 ppm and five singlets at 124 0, 125.4, 141 4, 147.0 and 159.6. It also showed two 

ketonlc carbonyl functions at 205.7 and 218.9 ppm and one enol ester at 163.3 ppm for the carbonyl 

carbon 

‘H-NMR 

gested 

and no signals in the region of sp3 carbons bearing oxygen The oleflnlc region of the 

spectrum was particularly lnformatlve and when combined with the 
13 

C-NMR information sug- 

partial structure 9. The ‘H-NMR methyl resonances at 6 2.12, 2 07 and 2.03 also correlate 

H3 Ha 
8.26 

Hb 6.97 Jab = 15 Hz 
H, 7.26 Jbc = 11 Hz 

e Hd 6.22 Jde = 6 6 Hz 

CH3 Hb CH3 Hd He 7.14 

well with this part structure as do the 13 
C-NMR resonances at 6 163.3s (c=O), 159.6s (0-C=CH-) and - 

102.5d (0-C=cH-) . The carbon skeleton of the remaining half of the molecule must therefore be 

trlcycllc with two ketones and four tert-methyls In order to clarify the entlre structure a 

single crystal x-ray study was carried out. 

Crystals suitable for single crystal x-ray diffraction work were grown from a benzene- 

methylene chloride-dllsopropyl ether solution by slow evaporation. Preliminary x-ray photographs 

showed monoclinic symmetry and accurate lattice constants of a = 14.464(g), b = 13.609(6), 

c = 13.737(4)i and 8 = 104.53(4)’ were obtained. The systematic extlnctlons, presence of 

chlrallty, and a rough density measurement were uniquely accommodated by space group P21 with “0 

molecules of composition C30 H 0 forming the asymmetric unit. 38 4 All unique diffraction maxima with 

28 < 100’ were collected on a computer controlled four circle diffractometer using CuKa radiation - 

(1.54178;) and a variable speed, 1’ w-scan. A total of 3048 unique reflectlons were measured in 

this manner and after correction for Lorentz, polarlzatlon and background effects, only 1742 (57%) 

were Judged observed ( IF01 2 3a(Fo)). A phasing model was eventually achieved by direct methods 

An E-synthesis calculated for the best set of phases from MULTAN 783 showed promising nine and 

twelve atom fragments but these could not be extended by tangent formula recycling. However when 

these fragments were used to modify the original E’s and the new phase sets examined by the nega- 

tive quartets criterion an E-synthesis for the best set displayed a twenty atom fragment. 

Tangent formula recycling led to 34 atoms in two fragments and F-syntheses and partial refinement 

finally showed all 68 nonhydrogen atoms In the asymmetrlc unit After lncluslon of hydrogens at 

calculated posltlons, block diagonal least-squares refinement with anlsotroplc nonhydrogen atoms 

converged to the current crystallographic residual of 0.074. 4 

A computer generated perspective drawing of the final x-ray model 1s shown In Figure 1. 

Both independent molecules have the same structure and only one 1s shown. The absolute conflgura- 

tlon shown was chosen to have the methyl at Cl0 in the B-orlentatlon. The syn stereochemistry - 
at ClO-C9 forces both cyclohexane rings into the twist chair confonnatlon 
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Figure 1. A computer generated perspective drawing of _1. Hydrogens are omitted for clarity and 
the absolute conflguratlon was assumed. 

Shortly after this work was flnlshed a paper by Rave, Wells and Croft' descrlblng the 

occurrence of three novel trlterpenes from the sponge Japsis stelllfera appeared. On the basis 

of spectral data and chemzcal degradations they were asslgned structures 2- 4, with the trans- - ., 
antl-trans stereochemistry of the trlcycllc nucleus already encountered in the terrestrial -- 

malabarlcane trlterpenes. 
6 

The data reported by Rave et al. -- for compound 3 are in close agree- 

ment with those of _1 and we believe that the Stelletta 9 and Japsis stelllfera enol lactone 

are ldentlcal. Thus we suggest that the trans-c-trans stereochemistry, unambiguously estab- -- 

lashed for the Stelletta 2 trlterpene 1, be reassigned to 4 and also to the carboxylic acids _ 

2 and 3. 
4 

&R=O 

3, R = H, OAc 

That the three Japsis 

chemical Interrelation' and 

agreement wrth those of the 

for 2-4 are not consistent 

‘C02H / 

- 

& 

- 

ii 

%,Ii 

4 

stelllfera metabolltes have the same stereochemistry was shown by 

in addition the 
13 
C-NMR and 'H-NMR chemical shifts of 1 are in close 

corresponding atoms in compounds 2 and 3. The 13C NMR-spectra - reported 

with the trans-anti-trans stereochemistry suggested. In model com- --- 
pounds, with trans-anti-trans stereochemistry, --- the brldgehead carbon resonance (CS) 1s always at 

255 ppm.7 There are no reported resonances In this region for 2 - 4 ' _ - 
As noted by Rave et al.' -- this 1s the first occurrence of cycllzed trlterpenes (orlglnatlng 

from a squalene-derived precursor) In sponges although sponges have proven to be a rich source of 

sesquz-, dl-, and sesterterpenes as well as higher head-to-tail lsoprenozds. 8 

The structures of the first trlterpenes isolated from sponges represent a new skeleton for 

which we propose the name "Iso-malabarlcane." - 
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