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Abstract. Trikendiol2, an unusual nd pigment, has been isolated fkom the sponge Triknt?ion ibeve. The 
structure was determined by the interpmtation of spectral data. Trikendiol was shown to be anti-HIV-l. 

Chemical studies of sponges belonging to the genus Trikmfrion (AxineUide. family Euryponidae) have 

previously led to the isolation of original compounds : T. helium furnished a carotenoid aikenaiorhodin l, 

T. jlabellifonne, contained the trikentrins, a series of cyclopcntanoindoles 2a. From T. la?~e, aiLcnaamine 

1. an unusual pyrrole derivative 4 and a new glycolipid 5 were previously isolated_ Here, we report the 

structure of a deep red pigment, trikendiol2 fmm the same species. 

Trikentrion lavc Carter was collected along the C088t of @tegal. The dichWome~ extract of air- 

dried sponges was bright red and TLC analysis (C!HCl3/MeoH 95/5) revealed the presence of several red 

pigments. Successive chromatographic separations on a silicagel column using C&C&ac~to~ (9/l) and 

LH 20 (MeOH-CH2Cl2 6/4) followed by another silicagel column (C&Cl2-acetone 9/l) furnished triLiendid 

6869 



2 as the major pigment, 0.025 96 dry weight. Trikendiol2 crystallized from acetone, m,p. 160-162°C. [a]~ 

+102 (c; 0.02. CHCl3), U.V. & (E): 210 (37390). 265 (8047). 337 (sh.). 510 (8360). LR. v ,,,ax : 1677. 

3400 cm-l. 

The molecular formula was established as C3&&04 by HR-FABMS : [h&H]+ @cak at m/z 

595.3436 (calculated for C3&H47N204 : 595.3534, A &Olmu). 

The 13C NMR spectrum (table 1) displayed signals for 19 carbon atoms which conjugated with the MS 

data suggested a dinzzic structure. 

Analysis of 1H and 1% (table I) and 2D NMR (COSY, HMQC) data together with long-range tH-13C 

NMR comlations (HMBC) enabled us to propose structure 2 for trikendiol and unambiiuously assign all 

protons and carbons. *H and 1% signals corresponding to an aromatic ring (C-4a-C-7a) with the same 

substitution pattern as that found in trikentramin lwue con&orated by HMBC! experiments. A deshielded 

signal at 6 1.61 ppm (s, 3H) suggested the presence of a methyl group attached to a carbon bearing an 

hydmxyl group. The methyl group at 6 1.30 ppm as a doublet was coupled to a pmton itself coupled with 

the two protons of a methylene group (& 52.2 ppm). These two methyl groups showed long range 

correlations (HMBC) with the carbon at 8 52.2 and respectively with the carbons at 8 146.3 (C-7a) and 

144.3 (C-&I) ppm. which gave good evidence for an indanol structure dezived l?om trikenaamine 1. 

Table - IH (300 MHz) and 1% (75.5 MHz) NMR data of trikendiol2 in CDCl3 

msition 

1 

z 
3 

: 

: 

77, 
8 

190 
I1 
12 
13 

;: 

3’ 
A’ 
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~ 1.82 (dd, J = 13.5, 5), 1H 
2.48 (dd, J = 13.2,8.3), 1H 
3.13 (ddq. J=8.7, 3), 1H 

1.61 (s), 3H 
1.3 (d. J = 7), 1H 
2.23 (s), 3H 
2.65 (q, J = 7.5), 2H) 
1.11 (tJ = 7.5), 3H 
2.47 (s), 3H 

6.78 (s, br)*, 1H 

6.72 (d, J =2), 1H 

* Exchangeable l&O 

6 1X! @pm) HMBC (‘W) 

JS.2 9.8, 3, 1.4a 
9, 8, 3 

35.4 
130.9 
144.3 
130.5 
141.4 
131.4 
146.3 
28.2 2, 1. 7a 

3, 2. 4a 
4% 4,s 

:: 6 
6, >a, 7 

22.1 
16.7 
24.1 
15.6 
14.0 
170.7 

129.3 
104.1 
148.9 

3’. 1’. 5’ 

The remaining W signals were assigned as followes: the occurrence of a signal at 6 170.7 ppm, 

together with an IR band at 1677 cm-t favoured the presence of an amide fonction. The proton at 8 6.72 

ppm displayed a weak coupling constant with the DzO exchangeable proton at 6 6.78 and long-range 

comzlations with the carbon signals at 6 148.9, 170.7, 129.3 ppm. Only strucnue 2 including a bis-pyrmle- 

2-one-yliden is compatible with these observations. 



Fig. Long range IH-13C correlations (HMBC) and nOe for trikendiol2. 

Literature data provided only few examples of such structures. We found that 13C N’MR data of the 

natural pigments viola&n 3 6 and trichotomine I 4 7 showed good similarities with the values observed for 

trikendiol2. 

Viola&n 3 Trichotomine 4 

In an attempt to establish the relative configuration of substituents of the indanol ring, nOe difference 

experiments were performed. Irradiation of CH3-8 causes enhancement of the H-3 signal (and Me-13). but 

irradiation of the H-3 causes enhancement of CH3-9. CH3- 10 and Hb only. NMF! data of 2 were compared 

to those given for the synthetic cis- 6-amine-1,3-dimethylindan-l-015 7. The values described : 3.0 (H-3). 

2.45 and 1.66 (H-2) were similar to those observed for 2, however NMR data of the rral~~ isomer were not 

available. Hence the relative stereochemistry of the methyl groups at 1 and 3 positions was tentatively 

assigned to be tram . Work is in progress to establish the absolute configuration of the indanol moiety, so 

the enantlomer shown represents an arbitrary choke. 



When stored (some hours) in CDC13, trikendio12 led to 6, another red pigment ; EIMS : m/z : 558 

(M+). lH NMR data of 6 differs from those of 2 by the presence of an additional ethylenic praton at 6 6.18 

ppm, disappearance of the methyl doublet ( 1.3 ppm) and presence of a methyl (s) at 6 2.35 ppm8. Such an 

easy dehydration of ti indanol to the corresponding indent was previously repor& in a recently published 

synthesis of ttikentrin A 9. In our case we attributed the transfom&on of 2 into 6 to the slight acidity of 

cDQ3. 

In out continuous effort to detect bioactive molecules, aikendiol2 was found to be active in a CEM-4 

HIV-l infection assay (It& 2pg/ml) as measured by inhibition of the cytopathogenic effect of the virus, but 

caused no inhibition of the HIV- 1 aspartyl pmtease at 10-S M. 
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