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Abstract: Two new ciguatoxin analogs, 2.3-dihvdroxyCTXAC and S1-hyvdroxyCTX3C . were isolated
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from the moray eel Gymnothorax juvanicus. Their structures including relative configurations were
elucidated on the basis of lH-NMR data. © 1998 Elsevier Scicnce Ltd. All rights rescrved.

Ciguatera is the name of seafood poisoning prevalent in tropical areas. Previously, we determined the

structure of four causative toxins, ciguatoxin (CTX), 1Y CTX3C,2 CTX4B ! and
toxic fish or the epiphytic dinoflagellate Gambierdiscus toxicus. In this study we report the isolation and
structural determination of two new analogs of CTX3C, 2,3-dihydroxyCTX3C (1) and 51-hydroxyCTX3C (2).

HPLC purification of methanolic extracts of the viscera of the moray eel Gymnothorax javanicus was

a & A <
MLl Vur Uy S

J
min) and 2 (15.0-18.2 min) on
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n Asahipak ODP-50 column (4.6 x 150 mm) with MeCN/H,0 (6:4) indicated
that the two analogs were more polar than CTX3C (44.8-48.1 min). Separation of toxins was monitored with a
UV monitor at 210 nm and by mouse bioassays.

The yield of 1 was 0.19 mg: HR-FABMS, (M+Na)+1079.5510 (calcd. for Cs7Hg4OgNa is 1079.5560),
mouse lethality: ca. 1.8 pg/kg. The molecular formula deduced from the HR-FABMS data indicated that 1 was

15) by two hvdroxyl groups. 'H-NMR signals of 1 closely
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CTX3C in CsD;sN, but two olefinic proton signals due to H-2 and H-3 in CTX3C were replaced by new
oximethylene and oximethine signals at around 4.3 ppm in 1. These signals were assigned to H,-1, H-2 and
H-3. Connectivities from H»-1 to H-29, H-31 to H-48, and H,-50 to H 3-52 in 1 were easily assigned by 'H-
'H COSY and TOCSY measured at 20 °C and -10 °C. Cross peaks from H-2 to C2-OH (6.82 ppm) and from
H-3 to C3-OH (6.49 ppm) were also observed. Chemical shifts, coupling constants and NOE correlations of
protons from H-6 to H-29, H-31 to H-48 and H,-50 to H,-52 and chemical shifts of five methyls were virtually
unchanged between 1 and CTX3C. These results indicated that the partial structure from ring B to ring M of 1
was identical with that of CTX3C including the relative stereostructure. NOE correlations from H-2 to both
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Fig. Structures and 'H chemical shifts (8) of CTX3C, 2,3-dihydroxyCTX3C (1) and 51-hydroxyCTX3C (2).
NMR spectra were measured in CsDsN at 20 °C and -10 °C. Numbers in parenthesis on rings L and M
indicate 1H chemical shifts of 2.

H-4¢ and H-6, and from H-3 to H-5 inferred that the configurations of C2-OH and C3-OH were B and a,
respectively. Thus, 1 was concluded to be 2, 3-dihydroxyCTX3C.

The analog 2 (0.08 mg) was isolated as a colorless amorphous solid; HR-FABMS, (M+Na)*+ 1061.5460
(calcd. for Cs57HgpO)7Na is 1061.5450), mouse lethality: 0.27 pg/kg. Obviously, 2 was larger than CTX3C by
one oxygen atom. The structure of 2 was determined by comparing the 'H-NMR data with those of CTX and
CTX3C. Proton connectivities of 2 agreed well with those of CTX3C except for that of a new signal assignable
to an oximethine proton at H-51 (4.86 ppm). The chemical shifts and the coupling patterns of protons on rings
L and M were identical with those of CTX, implying that the stereostructure of rings L. and M in 2 was identical
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at of CTX. Therefore, the analog 2 was deduced to

X 51-hydroxyCTX3C.
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This study is the first to report the analogs of CTX
implies that CTX3C produced by the dinoflagellate was oxidized in fish to 1 and 2, and thus supports our
previous theory for oxidative modification of ciguatera toxins during the food chain transmission. Knowledge

ortant n 1 developing an immunoassay method but

ity of ciguatera toxins4 is important n
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