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AMINODESOXYTETRODOTOXIN
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IN the previous communication (1), we deduced the structure of tetro-
dotoxin (I) and aminodesoxytetrodotoxin (II) as Ia and Ila, respec—
tively. However, Tsuda et al. (2) recently reported that tetrodamino-
toxin, which must be identical with II, exists in a dimeric form IIb,
622H33014N7, and suggested also a dimeric form Ib for tetrodotoxin
itself for the reason that they have similar physical properties (NMR,

IR, X-ray powder diffraction, etc.).
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Previously we reported that tetrodotoxin exists in a monomeric form
(Cll—compound) at least in solutions (1). In this communioation, we
give evidence indicating that aminodesoxytetrodotoxin is also mono-
meric Cll—compound. Then, there remains no reason to consider tetro-

dotoxin as the dimeric form Ib even in a solid state.

fminodesoxytetrodotoxin, which is obtained by treatment of penta-
acetylanhydroepitetrodotoxin p-toluenesulfonate (3) with concd. aque-
ous ammonia, exists in two forms, IIA and IIB, which are convertible
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#o each other by dissolving it in aoid and precipitating it with am-
monia, and can be distinguished by their infrared spectra; the for-
mer spectrum being very similar to that of the toxin (I).
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FIG. 1.
Infrared spectra of aminodesoxy-
tetrodotoxin (IIA) and (IIB) in XBr

Analysis of IT* (dried in vacuo at 80° for 20 hrs.).

Found (IIA): C, 40.46,40.77; H, 5.93, 5.953 ¥, 17.20, 17.14.
Found (IIB): C, 41.02, 41.01; H, 5.97, 5.88; W, 16.79, 17.08.
Caled. for 011H1807N4.1/2320: ¢, 40.36;3 H, 5.85; N, 17.12.
Calod. for CpoH330 N 3 C, 42.415 H, 5.33; N, 15.83.

Amino derivative II has two pKa' values at 4.01 and 8.66 corres-
ponding to the amino and the acidic ortho-ester group, respec*tively‘.“t
The titration equivalents of these two groups were equal (ca. 340)
indicating that II is the monomeric C;;-compound (M.W. 327.29) and
not the dimeric 022-fom, since it were the dimeric form, the titra-
tion equivalent correspo‘x‘nding to the pKa' 8.66 must be iwice as much
as that for the pKa' 4.01. The titration curve fits well a theoret-
ioal ourve for the structure IIa (Fig. 2).

* The difference between the reaction conditions for preparation of
aminodesoxytetrodotoxin and anhydroepitetrodotoxin is very slight
(1) and the former is often contaminated by the latter, that
Jowers the nitrogen content of the former; for example, a sample
showed the following analytical values: C, 40.61, 40.82; H, 6.24,
6.40; N, 15.96, 16.09.

#* A pKa for the guanidine group must be present, but insolubility of
II in basic solutions prevented the titration above pH 9.
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FIG. 2.
Titration curve of aminodesoxytetrodotoxin (IIA)*

Though Tsuda et al- (2) reported that tetrodaminotoxin can be con-
verted to tetrodotoxin by heating with 10% hydrochloric acid, amino-
desoxytetrodotoxin was recovered unchanged when having been refluxed
with 2 N sulfuric acid or hydrochloric acid for 2 hrs.

* 3.201 mg. of IIA in 2.00 ml. of 0.020 N HCl was titrated with
0.100 N KOH. ITB showed a curve identical with that of IIA.
The pKas were calculated from the observed values (black dots).
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3. Also from other derivatives of tetrodotoxin; see ref. 1.





