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Abstract-A major new metabolite was isolated from the tropical red seaweed O&odes secumfirumea and its structure 
determined on the basis of spectral features as Z-chloro-1,6(S*),8-tribromo-3-(8)(Z)-ochtodene. 

The isolation of an abundance of halogenated secondary 
metabolites is a notable feature of red algal biochem- 
istry, in particular in the Rhodomelaceae, Plocamiaceae 
and Bonnemaisomaceae [ 11. Ochtodes secundrramea 
(Montagne) Howe (Cryptonemiales, Rhizophyllidaceae) 
is a common seaweed of shallow and exposed coasts in the 
Caribbean, and terpenes are easily detected in the fresh 
plants by their sickly sweet smell. Examination of this alga 
from Bacolet Reef, Tobago, has revealed a major new 
metabohte (1) with a novel arrangement of halogen atoms, 
the structure of which is reported herein. 

Silica gel chromatography of the chloroform-methanol 
extract gave non-polar fractions rich in terpene odour. 
The major component of several of these fractions, 1 was 
purified to a colorless oil by repeated HPLC. This 
distinctively acid-charring metabohte on TLC (yellow to 
blue to red) showed Jcc]n + 55” (~0.74, CHC13) and 
analysed for CloHi4’ Br335C11 by HRMS. The two 
degrees of unsaturation inherent m this molecular for- 
mula were accounted for by one tetrasubstituted olefin 
[13CNMR (125MHz, d-6-bz) 134.5 S, 131.5 S] and one 
ring. 

High field ‘HNMR (5OOMHz, d-6-bz) indicated that 
four of the ten carbon atoms were exocyclic to the ring, 
two as singlet methyl groups (6 1.06 and 1.26) and two as a 
1,2-dihaloethylene substituent (6 5.34, lH, dd, J = 7.0, 
10.0 coupled exclusively to a second order ABX pattern 
centered at 6 3.05,2H, m; 13C NMR 6 62.2d, 31.8 t;carbon 
assignments on basis of J values m Table 1). The two 
methyl groups were present as a gem-dimethyl constel- 
lation (13C NMR 28.3 q, 27.3 q, 44.2 s; IR 1382cm- ‘). The 
remaining carbons were most logically grouped into a 
cyclohexene ring bearing these substituents and two 
additional halides. 

Three of the ring carbons contained five protons 
(6 61.1 d, 28.5 t, 23.9 t) which were positioned on adjacent 
carbon atoms by spin decoupling (6 3.74, lH, dd, J = 6.5, 
50Hz; 1.75, 2H, m; 1.92, 2H, dd, J = 5.5, 5.5Hz). The 
constraint that three sequential carbon atoms possess 
hydrogens, and therefore, that three do not, is best 
accommodated for by the ochtodane ring system [2] with 

the substitution pattern shown below in partial 
structure a. 

Location of a bromine atom at C-l was made via 
spectroscopic arguments (13CNMR: 6 31.8, gated de- 
couple td, J = 156.2, 4.2 Hz) [3] and location of a 
pseudoequitorial bromine at C-6 secured by comparison 
of carbon chemical shifts (661.1, gated decouple dd, J 
= 154.0, 4.0Hz) with known compounds [2,4] and 
coupling constant analysis of the corresponding proton 
peak multiplicity [dd, J = 6.5,5.0 Hz; in CDC13 (90 MHz) 
1 shows the C-6 methine proton at 64.36, dd, J = 7.3, 
3.9 Hz]. 

Resolution of the remaining halogen pattern at C-2 and 
C-8 was accomplished via treatment of 1 with Zn-HOAc 
to yield the diene 2. LRMS gave a molecular formula for 2 
of CioHi4Brz identifying the vinyl halide (C-8) as 
bromine and the allylic halide (C-2) as chlorine, as shown 
for 1. The stereochemistry at C-2 has not been determined. 
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