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A convenient enantioselective synthesis of natural
(1R,3S)-amidinomycin
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Abstract: Natural (1R,35)-amidinomycin, an antiviral metabolite isolated from Strep-
tomyces species, has been synthesized conveniently from (+)-norcamphor in an enantio-
selective manner. © 1997 Published by Elsevier Science Ltd

(1R,3S)-Amidinomycin 1 is an antiviral antibiotic metabolite isolated in Japan from the culture
filtrate of Streptomyces species.! Its absolute structure was determined by X-ray crystallographic
analysis? and was confirmed by the enantioselective synthesis.? Since its first enantioselective synthesis
by Chenevert and co-workers,? two enantioselective syntheses, one formal by Trost and co-workers*
and one total by Sung and Frahm,’ have so far been reported. In connection with our synthetic project®
utilizing optically active norcamphor 2 for the enantiocontrolled construction of natural products, we
explored the synthesis of amidinomycin 1 using optical active norcamphor 2. Herein, we would like
to report a convenient enantioselective synthesis of natural (1R,3S)-amidinomycin 1 starting from
(+)-norcamphor (+)-2 (Scheme 1).
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Treatment of (+)-norcamphor’ (+)-2 with trimethylene dithiotosylate? in the presence of potassium
tert-butoxide furnished the x-diketone monothioketal 3, [x}p?” +147.1 (c 1.0, CHCl3), in 62% yield
(Scheme 2). Exposure of 3 to potassium hydroxide in warm fer-butanol initiated cleavage®? of the
a-diketone monothioketal functionality to give the dithiane acid 4 which was immediately reacted
with diphenylphosphoryl azide'® (DPPA) in refluxing benzene containing triethylamine followed by
benzyl alcohol to afford the benzyl carbamate 6, mp 104-106°C, («]p? —11.1 (¢ 1.1, CHCL:), via
the transient isocyanate 5. Overall yield of the carbamate 6 from the acid 4 was 75%. Hydrolysis
of 6 with mercury(II) perchlorate in aqueous tetrahydrofuran (THF) containing calcium carbonate!!
gave the aldehyde 7 which without purification was oxidized with aqueous sodium perchlorate in
the presence of 2-methyl-2-butene'? to give the carboxylic acid 8, mp 64-65°C, [®]p? —1.9 (¢ 1.1,
CHCls), in 79% overall yield. The acid 8 was condensed with 3-aminopropionitrile in the presence
of 1—(3—dimethylaminopropyl)-3-ethy1carbodiimide3 (EDC) in dichloromethane to give the amide 9,
mp 136-138°C, [&]p3! +10.3 (c 1.2, CHCl3), having the requisite carbon framework, in 62% yield.
In order to obtain the target molecule, 9 was first treated with methanolic hydrogen chloride®” to
form the iminoether hydrochloride 10 which then was exposed to ammonia gas to give the amidine
hydrochioride 11. Finally, the hydrochloride 11 was subjected to hydrogenolysis on palladized charcoal
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under medium pressure of .hydrogen (5 atm) to remove the carbamate group to afford (1R,3S)-
amidinomycin'® 1 as sulfate, mp 289-291°C (decomp.), [®]p?® —3.5 (¢ 0.5, H,O) {natural:'¢ mp
289-291°C (decomp.), [at]p2! —3.9 (¢ 3.0, H,0)}, after purification using ion exchange resin® (Dowex
I, sulfate form), followed by recrystallization from aqueous methanol. Spectral data (IR and !H NMR)
of the product were identical with those reported for the synthetic (1R,3S)-amidinomycin 1 sulfate.’
Overall yield of (1R,3S5)-amidinomycin 1 sulfate from the amide 9 was 42%.
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In summary, we have developed a convenient synthesis of natural (1R,3S)-amidinomycin starting
from (+)-norcamphor in 9.6% overall yield involving six isolation stages.
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