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Abstract: A new linear monofuranosesterterpene, pabminln, ha6 been isolated from the Caribbean sponge 
lrcinh sp. On the basis of physical and chemical evidence structure 1 is suggested for palominin. 

In spite of the fact that sesterterpenes continue to be regarded as a rare group of natural products, 

their occurrence in marine sponges of the order Dlctyoceratida ha6 been known for almost two decades 

particularly in specimens belonging to the family Thorectldae. * Within this latter group Is the genus lrcinia 

whii stand6 out because at least nfne described specie6 have been recogntzed as sources of a variety of ecydic 

sesterterpenes, polyprenyl qulnones, carbocyclic furans and lactones. 3 Lfnear sesterterpenes characterized 

by a furan ring at one end and by a conjugated tetronic acid at the other, have frequently been encountered in 

sponge6 of the genus InMa. Less common are those example6 of this class of compounds in which the tetronic 

add molety Is unconjugated.4 As part of an ongoing effort In search for potential antibiotic agents from marlne 

invertebrates we wish to report the Isolation of a new sesterterpene, pabminin (1) from an undescribed 

Caribbean sponge of the genus lrdnie . This novel furanoterpene which contains an unconjugated tetronic acid 

moiety, was found to coexist with variabilin (4) first described from lrcinia variabilis 5 and 6Ub6eqUently 

found in other species of kinia. 6 

A methanol extract of the sponge was partitbned between hexane and water and the aqueous phase was 

subsequently extracted with chloroform. Silica gel chromatography of half of the chloroform partition yielded 

three sesterterpene-containing fractions, the first of which consisted of pure varlabilin (4) (identified by Rs 

UV, IR, ‘HNMR. lsCNMR, and ma6s spectra). The next fraction, which consisted largely of a mixture of 1 and 

4, could not be separated by HPLC and the last fraction consisted of pure pabminin (1). Although we managed 

to secure some spectroscopic data, the peculiar unstable nature of natural product 1 made its structure 

elucidation impos6ible.7 In order to overcome this impediment the second hall of the chloroform extract was 

eluted through a column of Sephadex LH-20 (1:l MeOH-CHCl3) and the mixture of sesterterpenes was 

methylated quickly with diazomethane. Upon derfvatization we eliminated the shortcomings posed by 

premature decomposition and also decreased the overall molecular polarity of the natural products. Separation 

of the methylated derivatives was achieved readily by column chromatography on silica gel followed by 

reverse-phase HPLC. 

The least polar of the methylated derivatives, a stable light-yellow oil wfth molecular formula 

C26Hs60.t as determined by LRMS and 13CNMR was identlfied a6 22-0-methylpalominin (2). The t HNMR 

spectrum displayed resonances con6istent with the presence of four oleftnic methyls (6 1.64, s; 1.65, s; 1.94, 

s: 1.99. s), one methoxy methyl (5 4.05, s), a furan3-yl rlng (6 6.24, br s; 7.17, br s: 7.30. br s) and 

three trisubstituted double bonds (6 5.23, 1: 5.15, 1; 5.10, 1). This information, together with a comparison 

of the 13CNMR spectrum of palominin (Table 1) with those of known sesterterpene tetrontc acids from lrcinia 

SPP. (i.e. 6 and 7) established the structure a6 shown, with the exception of the position and stereochemistry 
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Table 1. ‘3C-NMR Chemical Shift Assignments for Compounds (l)-(7)% 

CAR6ON (1) ’ (2) ’ (31 ’ (4) (5) (6) (7) 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

142.5 

111.1 

124.9 

138.8 

28.4 

25.3 C 

124.7 d 

135.7 e 

23.3 h 

32.3 f 

26.8 C 

125.3 d 

135.0 Ia 

23.3 h 

31.6 f 

26.3 

129.0 

129.8 

16.6 

41.9 

77.2 

176.4 b 

97.6 
174.6 b 

5.8 

142.5 142.4 

111.0 110.8 

124.9 124.8 

138.8 138.6 

28.3 28.3 

25.2 C 25.1 C 

124.6 d 124.5 d 

135.7 e 135.5 Q 

23.4 B 23.2 h 

32.2 f 32.1 ’ 

26.7 C 28.6 C 

125.1 d 125.1 d 

135.1 B 134.9 0 

23.3 0 23.2 h 

31.6 ’ 31.5 ’ 

26.3 26.2 

128.8 127.9 

129.6 129.9 

16.6 16.2 

41.9 41.0 

77.1 85.6 

174.8 b 198.1 

97.4 88.3 
173.2 b 180.3 

8.3 3.7 

58.6 55.6 

142.3 

110.9 

124.8 

138.6 

28.2 

24.8 C 

123.5 d 

135.5 @ 

15.6 

39.5 ’ 

26.3 c 

124.2 d 

134.6 e 

15.8 

39.4 ’ 

25.5 

36.4 

30.7 

20.4 

116.1 

142.9 

162.7 b 

98.7 
172.6 b 

5.9 

142.5 142.5 

111.1 111.1 

125.0 125.1 

138.8 138.8 

28.5 28.3 

25.1 C 25.3 c 

123.7 d 123.9 d 

135.8 0 135.8 e 

15.8 23.3 h 

39.6 ’ 32.3 ' 

26.7 C 26.3 C 

124.3 d 124.7 d 

134.9 0 135.2 e 

16.0 23.3 h 

39.6 ’ 31.5 ' 

25.7 25.7 C 

36.7 36.8 

30.8 31.1 

20.6 20.6 

115.2 116.4 

142.7 142.6 

161.9 b 168.6 b 

98.8 114.8 

171.1 b 154.4 b 

8.5 8.3 

58.8 165.4 b 

142.5 

110.9 

124.9 

138.7 

24.4 

28.2 

39.3 

135.7 

16.7 c 

125.3 

125.2 

137.8 

36.9 

20.8 

37.1 

26.0 

129.3 

129.0 

16.5 C 

41.6 

78.4 

177.9 b 

96.8 
176.1" 

5.9 

a CDCl3 solutions; shift in ppm downfield of TMS. 
b-g Assignments with the same superscript in the same vertical column may be interchanged. 
h overlapping signals. 
i Carbon-13 multiplicities were determined by an Attached Proton Test (APT) sequence in our NMR facilities. 
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of the isoprenoid double bonds.* Their kcatlon within the polylsoprenokt chain was determined by ozonolysls of 

2 followed by oxidative work-up, treatment with ethereal diazomethane solution and GLC-MS to obtain 

dlmetiyl suazinate and methyl levullnate. e Each component was shown to be Mentkal (GLC retentbn time and 

mass spectrum) to authentic samples. 

An useful and unambfguous relatknshlp can be set between the ‘8CNMR chemkal shlft of alpha group8 

(methyl and methylene) to the quatematy carbons of lsoprenoid double bonds and their stereochemistry. The 

13CNMR chemical shifts of methyl group8 on trlsubstltuted double bonds In lsoprenoid chains appear more 

upfleld in E double bonds than in 2 double bonds. lo Table 1 shows that the koprenold vinyl methyls of 

variabllin (4) appear at 15.6 and 15.6 ppm. On the other hand 6, which differs only from varlabilln In its 

stereochemistry about the isoprenold double bonds, shows two overlapplng quartets at 23.3 ppm. Moreover, 

the signals at 39.5 and 39.4 ppm asslgned to the C-10 and C-15 methylenes in varlabilln are shifted upfield 

to 32.3 and 31.5 ppm In 6. On the basis of these spectroscopk grounds together with a comparison of the 

‘8CNMR spectrum of pabminin with those of 4 and 6, we conclude that two of the isoprenoid double bonds in 

pabmlnln must be 2 and the remaining must have E stereochemistry. Finally, of the vartous stereochemkal 

combinations possible for such polylsoprenoid triene, we chose the one depicted In 1 (i.e. 72. 122, 17E) from 

its lH-l8C heteronuclear chemical shlft correlation (HETCOR) spectrum. Of all the methylene carbons 

which are alpha to the quaternary carbon of an isoprenold double bond (C-10, C-15 and C-20), the one 

absorbing at 41.9 (assigned to the C-20 methylene carbon) Is the only one that conelates to two distinct 

diastereotopic proton signals. This can be ratbnalized only if C-20 is alpha to both an asymmetric center (C- 

21) and a quaternary carbon of a trlsubstltuted double bond with E stereochemistry. The absolute 

stereochemistry at C-21 remalns unassigned. 

The methylated derlvative Isolated next was Identified as 22-0-methylvariabllln (5) by its UV. 

‘HNMR, ~~CNMR, IR and mass spectra. This oily derivative was followed by a stable light-yellow oil 

(C28H3804 by LRMS and %NMR) Wh0Se IR, uv, ‘HNhdR. 13CNMR and mass spectra argued for structure 3. 

This ketene ketal Is no doubt an artifact formed during the methylation of pabminin due 10 the introduction of 

isomerization within the lactone molety. This very closely resembles behavbr reported previously for the 

reaction of dlazomethane with tetronk acid derivatives. l1 Both 1 and 3 are cytotoxk to Arfemia salina (bine 

shrimp)12 a1 a concentration of 1 pg/mL. l3 On screening for antimicrobial activity both compounds were 

found to inhibit the growth of Gram negative bacteria (Profeus vulgaris and Shipella flexnerf ) in a standard 

paper disk assay. 

EXPERIMENTAL 

GENERAL EXPERIMENTAL PROCEDURES. IR (liquid film) and UV (MeOH) spectra were recorded on a Nicolet 

600 Ff-IR and a Hewlett-Packard Chem Statlon 8452A spectrometers. respectively. All 1 H and t8C (Table 1, 

structures 1,2 and 3) NMR data were recorded on a General Electric Multlnuclear QE-300. Mass spectra 

were recorded on a Hewlett-Packard 5995A spectrometer. GLC-MS analyses were performed uslng a colled 

OV-101 column programmed from 90% 10 260°C (lO“C/mln). Reverse phase HPLC was carried out on a 

Be&man Instrument System Gold chromatograph equipped with Ultravblet (Model 167) and Refracttve Index 

(Model 156) detectors uslng a C-16 silka column (Beckman). 
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