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Cur rapidly expanding knowledge of marine natural products2 has been based almost entirely 

on a study of organisms accessible by snorkel or SCUBA. Some precious corals which are fashioned 

into jewelry are harvested in Hawaii by minisubmarine at depths of 350 m.' Thanks to this 

operation we have been able to examine the metabolites of gold coral, 4 Parazoanthus sp. 

(Coelenterata, Anthozoa, Zoantharia 5 Hexacorallia). 

Steeping the freshly collected animals (320 g) in EtOH overnight produced a strongly 

fluorescent extract, which after concentration and acidification to pH 1 was purified succes- 

sively by cation exchange (Dowex 5OW-4X), basification of the fluorescent fraction, extraction of 

the aq base with n-BuOH, then CHC13/MeOH (4:3), and chromatography of the combined organic 

extracts, first on silica gel (CHC13/MeOH/25% NH40H, 80:20:2), then on Sephadex LH-20 (CHC13/ 

MeOH, 4:3), resulting in an amorphous yellow powder, dec near 2OO'C (900 mg), C13H16N6,' further 

characterized as an orange monoacetate, mp 125-129'C, C15H18N60. 

The fluorescent nature of this compound and its biological origin from a zoantharian led us 

to suspect a structural relationship with a group of compounds first isolated from shallow water 

zoanthids by Prota and coworkers 
6a-e 

and later by a Japanese group. 
7 

These compounds are tetra- 

zacyclopentazulenes that have either the zoanthoxanthin (&) or the pseudoxoanthoxanthin (2) 
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skeleton. The zoanthoxanthins are further differentiated into para- and epizoanthoxanthins 

depending on the N-methylation pattern. One of the pseudozoanthoxanthins is also known as 

paragracine. y,a A representative of k and of $ has been synthesized by Braun and Biichi.' 

Comparison of our (2) uv spectral data with those reported for & and < (Table 1) suggests 

the gold coral metabolite tobeanew compound. The 'H nmr spectrum of 2 [CF,CO,D," 100 MHz: 

6 6.29 (1 Hd, J = 10 Hz), 8.04 (1 Hd, J = 10 Ha), 4.63 (3 Hs), 3.55 (6 Hs), 2.96 (3 Hs)] 
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Table 1. W 

& 427 (4.35), 293 

4 421 (3.93), 367 

(2 416 (4.18), 377 

further substantiated that 2 

Spectral Comparison (MeOH) of the Zoanthoxanthins 

(4.52$jb 

(4.07), 307 (4.67), 281 (4.48)6e 

(4.00), 317 sh (4.49), 306 (4.59), 261 (4.02), 226 (4.02). 

differed from the known soanthoxanthins. 6e Inspection of the 

tetrazacyclopentazulene skeleton shows that alkylation at any of the four nuclear nitrogens 

introduces subtledissymmetryin the molecule. 

Compound 3,was crystallized from EtOH/H20 (80:20) and its structure was shown to be P-amino- 

3,9-dimethyl-S-dimethylamino-311_1,3,4,6-tetrazacyclopent[e]azulene monohydrate by single crystal 

x-ray techniques. 
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The crystallographic structure determination was based on 757 reflections above background 

levtil (I > 20(I)) collected by counter methods. 

Crystal data are as follows. Space group p21/~, a = 11.111(5) 1, b = 16.567(12) 1, c= 

7.368(2) t, S = 98.32'(3), I= 1342.0(12) H3, z = 4, F(000) = 584. 

A structure model was found by use of the MULTAW-77programassembly 11 and refined to a 

conventional & of 0.096 (s = ClkF_bs-lF_alcI I/CkFbs, where k is the scale factor). The 

positions of the 18 hydrogen atoms were found in a difference Fourier synthesis, and these were 

included in the structure factor calculations with estimated isotropic temperature factors. 

Full-matrix least-squares refinement of positional and anisotropic thermal parameters of all 

nonhydrogen atoms converged to an & of 0.075 and an & of 0.058. 

Ex(sbs)2). 

(& = ~~(k~_~~-l~~l~l)~/ 

The molecular structure and atomic numbering is shown in Fig. 1, where also bond lengths 

and bond angles are listed. The molecule is planar, the maximum deviation from a least-squares 

plane through all 19 nonhydrogen atoms is only 0.1 1 for N17. The bond lengths and this 

planarity imply a totally aromatic system. The water molecule participates in three hydrogen 

bonds, as a hydrogen donor in bonds to two different N5 atoms and as an acceptor in a bond to 

N17. 

A full account of the crystallographic structure determination will be published elsewhere. 

afkno 1 dwent -- We thank Richard W. Grigg for identifying the animal, Debra Hamburg for her we 

valiant assistance with animal procurement, and the National Science Foundation for financial 

support. 
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1. Fig. Bond lengths (1) and bond angles ("). The estimated standard deviations in bond 

lengthsareO.O1 8, and in angles 0.8-1.0'. The ellipsoids are given for 50% probability, the 

hydrogens are drawn artificially small. 
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