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Study on the Syntheses and the Biological Activities of Fluorescent Labeled Analogs
of Spider Toxin NPTX-594

Masako SANO*, Kana NAKAGAWA**, Yoshihiro YAMAGUCHI**, Terumi NAKAJIMA***

and Tateaki WAKAMIYA**

The neurotoxic acylpolyamine NPTX-594 (1) was isolated from the venom of a Madagascar Joro spider. The
toxin is comprised of four constituents, ie., 2,4-dihydroxyphenylacetic acid (Dhpa), asparagine (Asn),

4,8-diaza-1,12-dodecanediamine (Dada) and lysine (Lys).

Although spider toxins are known to be strong and specific

blocker against the glutamate receptors (GluRs), the interaction between the toxins and the receptors has not been

clarified yet.

several fluorescent labeled analogs of NPTX-594 were carried out.

compounds are also described.

In order to confirm visually the complex formation between spider toxins and GluRs, the syntheses of

Furthermore, the biological activities of synthetic

Key words: Fluorescent label, Glutamate receptor, 7-Hydroxycoumarin-3-carbonyl (HCC), 4-Nitrobenzo-2-

oxa-1,3-diazole-7-yl (NBD), NPTX-594, Spider toxin
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NBD (2) B X' NPTX-594(NBD) (3) £ 7 %A » L7z
(Fig. 1).
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(Dhpa) BREZLOFFRILEHICERL T, FiExE
FansLi#EEINLD. £ZT, NPTX-594 @ Dhpa 5
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1 :R'=Dhpa, R?=H, R*=H (NPTX-594)

2 :R'=Dhpa, R%=NBD, R’=H (NPTX-594—NBD)

3 :R'=Dhpa, R’*=H, R>=NBD (NPTX-594(NBD))

4 :R'=NBD, R’=H, R’>=H (NBD-des-Dhpa-NPTX-594)

Fig. 1 NPTX-594 (1) and its fluorescent labeled analogs 2 ~ 4 designed at first for present study.
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Scheme 1  Synthesis of Dada residue with suitable protecting groups.
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Scheme 2 Preparation of Dhpa derivative.
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Scheme 3  Syntheses of the fluorescent labeled analogs 2 and 3.
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# MU 7 NA oEEER (TFA) TREL, ik o7 3
/ E&IZ Boc-Lys(Phth)-OH & %X Phth-Lys(Boc)-OH #5
WK D PEESSER. BohARTHE 23 BT
23b D Ns EiX, Z0ORIZITY Z BE2BRETHH-DHOR
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Scheme 4 Synthesis of the fluorescent labeled analog 4.
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Fig. 2 Injection part of toxin solution.
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Fig. 3 A newly designed fluorescent labeled analog of NPTX-5%94.
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Scheme 5 Synthesis of the HCC labeled analog of NPTX-594.
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NPTX-594 (9) %, 7 EF&H & GluRs & DHEAERCHEARE
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LB THd LRIz,
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R L7z, LirL, ZHDEEED o4 0 oxt4 2 B
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EBIZIXI AT I BT X D RIE R G o 5 BT
REBELNEEZ TS,
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