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Abstract: The absolute stereochemistry of amphidinolide B (1), a potent cytotoxic 26-membered macrolide
1solated from the cultured marine dinoflageltate Amphidinium sp., has been established as 85, 95, 11R, 16R,
185, 21R, 225, 23R, and 255, on the basis of enantiospecific synthesis of a degradation product (2).

Amphidinolide B (1) is a potent cytotoxic 26-membered macrocyclic lactone, first isolated from a
cultured marine dinoflagellate of the genus Amphidinium, which was originally living inside of Okinawan
marine flatworms of the genus Amphiscolops.! We previously reported the planar structure of amphidinolide
B (1) on the basis of extensive analysis of the 2D NMR data? Recently, Shimizu er al isolated three
macrolides belonging to the amphidinolide B group (amphidinolides B;, B2, and B3) from a free-swimming
dinoflagellate Amphidinium sp. and reported their relative stereochemistry on the basis of X-ray crystal
structure of amphidinolide B;.3 Identity of amphidinolides B and B was unambiguously established by direct
comparison of HPLC and 'H NMR data® using each authentic sample. This communication describes
determination of the absolute stereochemistry of amphidinolide B (1) based on synthesis of a degradation
product (2) and chiral HPLC analysis.

To investigate the absolute configurations of 1, we prepared both enantiomers of C-22 ~ C-26 fragment
(2) as shown in Scheme 1. Tosylation of one of hydroxyl groups of (25,4S5)-(+)-pentanediol (3)> with TsCl
in pyridine (19 h, rt) afforded a monotosylate (4), which was converted into the cyanide (§) with inversion of
configuration by treatment with sodium cyanide in DMSO.6 Alkaline hydrolysis of the cyano group of §
followed by acidic work-up afforded the y -lactone (6).7 which was reduced with LiAlH4 and the resulting diol
(7)7 was acetylated to give the diacetate (+)-2.8 The enantiomer (-)-2 was prepared from (2R,4R)-(-)-
pentanediol® by the same procedures as those for (+)-2. The enantiomers (+)- and (-)-2 were analyzed by
chiral HPLC [CHIRALCEL OD, Daicel Chemical Ind., Ltd.; 4.6 x 250 mm; flow rate: 1.0 mL/min; eluent:
hexane/2-propanol (500:1); UV detection at 215 nm) and found to be separable [(+)-2, g 23.2 min; (-)-2, R
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Scheme 1. Preparation of (+)-2. (a) TsCl, pyridine, 37%; (b) NaCN, DMSO; (c) (1) NaOH, H»O», EtOH; (2) 2N
HCI; (d) LiAlH4, Et2O, 12% from 4; (e) Ac20, pyndme, 72%.
22.3 min].

A MeOH adduct of amphidinolide B (1), which was obtained as an artifact of isolation and have a
structure with a methoxyl and a hydroxyl groups at C-8 and C-9, respectively,2 was treated with NalOy4
followed by NaBH4 reduction and acetylation (Ac20/pyridine) to give the C-22 ~ C-26 fragment (2) after
separation by normal-phase HPLC [YMC-Pack SIL-06; 4.6 x 250 mm; flow rate: 1.0 mi/min; eluent:
hexane/EtOAc (3:1); RI detection; rp 6.6 min]. This fragment thus obtained from natural compound (1) was
subjected to chiral HPLC analysis (the same conditions as above) and proved to be identical with (+)-2 (frr
23.2 min), thus revealing that the C-22 ~ C-26 fragment (2) derived from 1 has (23R, 255)-configurations.
Since the relative stereochemistry of amphidinolide B; identical with 1 is known,3 the absolute configurations
of amphidinolide B (1) were concluded as 85, 95, 11R, 16R, 185, 21R, 225, 23R, and 258, which was in
agreement with our recent results on the absolute configurations of amphidinolide L.%
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