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(-)-salicylihalamide A (SA, 1): X=H (-)-salicylihalamide B (SB, 3): X =H
4-'%F-salicylihalamide A (F-SA, 2): X =F  4-'*F-salicylihalamide B (F-SB, 4): X = F

13-O-biotinated salicylihalamide B (5)

Table. Inhibition of H" Transport Activity of V-ATPase
(from Porcine Adrenal Glands) by Synthetic Salicylihalamides

ICsp/nM  SA(1) F-SA(2) SB(@3) F-SB(4)
0.7 2 30 10

Vacuolar typed (H'-)ATPase (V-ATPase) is a proton pump conjugated with ATP hydrolysis, and involved in various
physiological processes. The ATPase is widely regarded as a pharmacological target for some diseases due to its
excessively functional expression. Development of the target tissue-specific inhibitors against the ATPase is important,
since non-specific inhibition of ATPases leads to serious side effects.

Salicylihalamide A (SA, 1), an antitumor macrolide isolated from a marine sponge, is a specific inhibitor against
mammalian V-ATPase, whereas lacking the activity to microbial ATPases. This feature distinguishes SA from
conventional inhibitors such as bafiomycins and concanamycins. So, the elucidation of the inhibition mechanism of SA
will lead to development of the less toxic drugs for V-ATPase-related diseases related to.

Recent advance in NMR spectroscopy enables us to conduct the structural analysis of molecules embedded in lipid
membrane. For example, *C{'’F}REDOR is a useful solid state NMR technique for distance measurement between °C
atom and '°F one. Yet, for this experiment, the regioselectively labeled molecules with '>C and '°F atoms are required.
Particularly, '’F-labeled compounds, which are not obtainable from natural sources, is needed to prepare chemically;
synthesis of the natural product with its skeletal structure labeled with '°F atom will often be comparable to its total
synthesis, thus posing a scientific challenge. Moreover, the bioactivity of fluorinated compound must be equal to that of

an original natural product. In this rescarch, molecular probes of 1 were synthesized for the ultimate purpose of
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elucidation of its inhibition mechanism at the molecular level. Namely, 4-'°F-salicylialamide A (F-SA, 2) and B (F-SB, 4)
were synthesized for the use of solution and solid-state '’F-NMR measurements, and subjected to evaluation of their
bioactivities. In addition, the biotinated probe (5) was synthesized to elucidate the binding site of salicylihalamides.

Prior to synthesis of fluorinated probes, the practical synthetic methodology of natural for SA (1) and SB (3) was
established. Then, synthesis of F-SA (2) and F-SB (4) was accomplished by application of the same methodology. The
V-ATPase inhibitory activities of synthesized SAs were cvaluated by the inhibition of proton uptake into both acidic
organelles in the cultured cell and porcine chromaffin granule membrane vesicles upon monitoring fluorcscence intensity
of pH indicators. As a result, fluorinated SAs 2 and 4 were shown to possess potent inhibitory activity of V-ATPase, which
were comparable to that of natural SA 1. This result reveals that their fluorinated probes will serve as a useful probe for
investigating the inhibition mechanism by '*F-NMR. In addition, 13-O-biotinated derivative (5) was successfully prepared

from the chemically synthesized SA (1) and SB (3).
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