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Summarv. -- Eighteen long-chain aliphatic a,o-bisisothiocyanates were isolated from 
a marine sponge, Pseudaxinyssa sp. from Fiji. Eight compounds are di-, ten are 
monolefinic. Three additional constituents are a-isothiocyano-w-formyl compounds. 

Isothiocyanates are well-known natural products which occur as glycosinolates in a few 

families of terrestrial plants, principally the Cruciferae, and are known as mustard oils. 
1 

At basic pH’s the glycosinolates decompose into isothiocyanates. Marine-derived 

isothiocyanates have been isolated from sponges, where they have been found as sesqui- or 

diterpenes, almost always accompanied by isocyanides and formamides. 2 

From a Fijian sponge. Pseudoxinyssa sp., we have isolated a series of aliphatic 

a,o-bisisothiocyanates unaccompanied by isocyano or formamido analogs. Absence of isocyano 

analogs, which are the biosynthetic precursors of isothiocyanates in sponge sesquiterpenes 
3 

suggests a different biogenesis. 
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Pseudaxinyssa sp. (603 g. frozen), which is a red encrusting sponge that was collected 

outside Suva harbor in June. 1983, by SCUBA at -8 m, was blended thrice with ethanol. The 

crude extract showed prominent isothiocyanate absorption in its IR spectrum. The combined 

filtrates were concentrated and subjected to solvent partition. 
4 The hexane portion was 

separated first on silica gel (BioSil A. hexane to hexane/chloroform, 95:5). then on reversed 

phase HPLC (LiChrosorb 10 RP-18. MeCN). When refrigerated, the major constituent (55 mg) 

forms colorless needles from acetonitrile. mp * 15°C. Its spectral properties, 
5 
particularly 

IR absorption at 2150 cm -1, W maxima at 221 (70.000) and 265 (12,200) nm, two olefinic 

proton signals integrating for two protons each (6 5.85, dt, d = 7.6, 1.5 Hz and 6 5.46. q. J 

= 7.6 Hz) coupled to each other and to four allylic protons at 6 2.22 (dq. J = 7.6, 1.5 Hz), 

and a composition of C H N S fully described (Z.Z)-1,18-diisothiocyanooctadeca-1.17-diene 
20 32 2 2 

(1). Lesser amounts of all C 14-C21 homologs, in the range of 0.5-20 mg, were separated and 

their structures determined by comparison of their spectral data with those of 1. Table 1 

summarizes data for the diolefinic homologs (I-8). 

A series of bisisothiocyanate monolefins was eluted from silica gel following the dienes. 

The most abundant (21 mg) representative of this group was the C 2. homolog (Z)-1,18-diiso- 

thiocyanooctadec-I-ene (_9).6 The diagnostic feature of its 
1 
H NMR spectrum is a two-proton 

triplet at 6 3.52 coupled to methylene protons at 6 1.7 and assigned to the methylene group 

vicinal to the isothiocyano function. The data for the monolefines (Fs) are shown in Table 

1. The chloroform portion from the solvent partition after silica gel chromatography yielded 

in addition to a mixture of 5o,&c-epidioxysterols further isothiocyanates which could be 

separated by reversed phase HPLC (Whatman Magnum 9 ODS-3. MeCN/H20. 95:5). Small amounts 

(2.5 mg) of a C l8 monolefinic homolog (l5) were followed by three aliphatic aldehydes 

terminating in a vinylisothiocyano function. The major constituent (7 mg) was 

18-isothiocyanooctadec(Z)-18-enal (l9). An IR band at 1730 cm 
-1 

coupled with NMR signals at 

6 9.79 (1H. t. J = 1.9 Hz) and at 6 202.8 revealed the aldehyde function. Pertinent data are 

summarized in Table 1. 

Co-occurrence of mixed isothiocyano and aldehyde functions points to biogenetic 

similarity with the terrestrial glycosinolates. whose biosynthesis proceeds by chain 

elongation of methionine. 8 The biogenetic pathway of the marine isothiocyanates is not 

known, but presence in one animal of non-terpenoid aliphatic bisisothiocyanates and 

monoaldehydic isothiocyanates represents a significant departure from previously known 

secondary sponge metabolites. A recent report 9.10 that alkylene bisisothiocyanates 

selectively destroy spiracle-forming cells in Manduca sexta makes these compounds potential 

insect growth regulators. 

Acknowledgment. We thank Dr. Deborah Roll for collecting the sponge, Professor P. 

Bergquist for identification. and Mr. Mike Burger for determining the mass spectra. We are 

grateful for financial support from the National Science Foundation and the University of 

Hawaii Sea Grant College Program under Institutional Grant NA81AA-D-0070 from NOAA, Office of 

Sea Grant, U.S. Department of Commerce. 



4635 

Table 1. 

Yields, Retention Times, Compositions of Aliphatic 
Isothiocyanates from Pseudaxinyssa sp. 

Compound No. Yield. mg 

1 55 

2 20 

3 16 

4 5 

5 1 

6 6 

7 7 

8 0.5 

9 21 

10 7 

11 11 

12 1 

13 2 

14 2 

15 9 

16 1 

17 0.5 

18 0.5 

19 7 

20 4 

21 1 

R.T., min. 
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394 
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323 
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337 

0 From high resolution EIMS 
b LiChrosorb 10 RP18. 25x0.9 cm, 100% WeCN 
g Whatman OAS-3 Magnum, 50x0.9 cm. 106% MeCN 
d Whatman ODS-3 Magnum, 50x0.9 cm. acetonitrile/water, 95:5 
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