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Surmnary:The fullstructureofpalytoxin, apotentcoelenteratetoxin, is reported. 

The structural elucidation of palytoxin has involved some complicated and 

difficult problems because it is a non-crystalline, water soluble, unstable and 

novel molecule. 
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However, we could ultimately elucidate its total structure by 

overcoming those problems. As we expected, 
3 

palytoxin falls under the category 

of the polyketides but not the polysaccharides or peptides. So long as we know, 

palytoxin is one of the most complicated and largest molecules except for the 

naturally occurring polymers. Now, we wish to report herein the full structure 

of palytoxin, isolated from Palythoa tuberculosa which has been collected in 

Ishigaki Island in the southern part of Japan. 

In the previous report, 
4 

we described the partial structure (1) of palytoxin 

which was composed of 66 carbon atoms starting from the terminal amino group. 

The partial structure (1) and compound (2j3 possess six double bonds and two 

double bonds, respectively. Since eight double bonds are present in palytoxin, 
3 

it is possible to determine the full structure of palytoxin by elucidating 

the structure of the segment between the terminal double bond (trans) 3,s in1 and 

the trisubstituted double bond in 2. Though the corresponding degradationproduct 

was unstable, the structure was assigned by the careful spectral analysis of 

the fragment itself and further degraded products. Complete ozonolysis of N-(p- 

bromobenzoyl)palytoxin followed by immediate and careful reduction with NaBH4 

was carried out to give a mixture of two epimeric polyols (3) [FDMS, m/e 1069 

(M+N~)+], which were not separated each other. Since a signal appeared at 6101.9 

(s) in the l3 C-NMR spectrum of 3, the presence of the carbon bearing two oxygen 

atoms was suggested. This carbon may be assigned to the signal at 6100.3 (s) in 

palytoxin, which disappeared in the 
13 

C-NMR spectra of the products obtained 

from acetylation' of palytoxin or from treatment of palytoxin itself with various 

acids. In order to obtain the suitable derivatives for the 1 
H-NMR analysis, we 

attempted the acetylation of 3 with Ac20/py. We obtained the a,$-unsaturated 

ketones (4) in low yield instead of polyacetates of 3. The partial structure 
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around the ketonic carbon of 

the 
1 
H-NMR spectrum as shown 

4 was suggested by the assignment of each proton in 

in the figure (4). 
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Fig.1. The structure of palytoxin, C12gH223N3054, including the absolute configurationinpart. 
.3,7 
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In order to prepare derivatives with C-5 bearing geminal two oxygen atoms which 

was originally present in 3, compounds (3) were treated with 50% acetic acid. 

The resulting Spiro acetals (5) were immediately and smoothly acetylated togive 

the corresponding acetates (6). The analysis of the 1 H-NMR spectra of 6 with 

the aid of decoupling procedure suggested the partial structure around the Spiro 

moiety in 6. The presence of six-membered hemiacetal in the original compounds (3) 

was indicated by the following evidence. In the lH-NMR spectrum of 3 the signal 

at 64.40wasobserved asabroad doublet (J=9.9Hz). Irradiation at 61.86 (-Cg2-) 

caused this broad doublet to collapseintoa broad singlet. Furthermore,irradi- 

ation at 63.64 (-CHOH-) simplified the broad doublet at 64.40 into a double - 
doublet. The chemical shifts and coupling constants of each proton in the hemi- 

acetal moiety were shown in the figure (3). However, all protons could not be 

assigned in the 1 H-NMR spectra of 3, 4 and 6 because the existence of two epimers 

in those compounds was recognized. This problem was solved by'gentletreatment of 

3 with NaI04 followed by rapid reduction with NaBH4. Compounds (7) were obtained 

as a mixture of two epimers with respect to the carbon bearing theterminalmethyl 

group. Each proton of these acetates (8) which were derived from 7 with Ac2O/py 

was assigned in the 
1 
H-NMR spectrum by means of decoupling procedure.Thechemical 

shifts and coupling constants of each proton of one epimer (8) were showninthe 

picture (8). Periodate oxidation of 3 followed by reduction with NaBH4 gave the 

tetraol (9), the structure of which was unambiguously established previously. 
3 

From the aforementioned results, it is suggested thatthe structure of 3 is visu- 

alized as shown in 3, C H 0 
50 94 22' 

This molecular formula agreed with the result 

obtained by FDMS analysis of 3. On the other hand, we found that the previously 

reported structure (lO)4 of a periodate oxidation product was not correct. After 

reinvestigation 6 of this degradation product, we now regard itsacetate ascompound 

(11). Dotted lines in 1 indicate the moiety which is revised onthebasis of this 

fact. Therefore, the full structure of palytoxin is pictured as shown in Fig.1, 

including the absolute configuration in part. 7 The molecular formula [C129H223N3054 

(MW, 2680.168)] ofpalytoxin was consistent with results from elementary analysis 

of N-(p-bromobenzoyl)palytoxin and with the molecular weight determined by 252cf 

PDMS measurements. 
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