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THE SYNTHESIS OF THE (-)-ENANTIOMER OF (+)-ANHYDROMYRIOCIN {15}, THE Y-LACTONE
DERIVED FROM MYRIOCIN (THERMOZYMOCIDIN).

George Just and Daniel R. Payettel
Department of Chemistry, McGill University, Montreal, Quebec, Canada H3A 2K6

The optical antipode of the Lactone derdved §rom myriceln on thenmozymocidin has been syn-
thesized grom L-arabinose.

Myriocin and thermozymocidin were isclated from Myriococcum albomyces NRRL 38582 and

Albomyces 20,3493 respectively, They were guickly shown to have the same gross structure4'5

and were always suspected of being identical. Conflicting reports concerning their relative
configuration have appeared 4,6a but the y-lactone derived from natural thermozymocidin was
definitely assigned the relative stereochemistry 13 by X-ray diffractioneb. The absolute con-
figuration of neither myriocin nor thermozymocidin has ever been reported, We wish to
describe a synthesis, from L-arabinose, of the optical antipode of anhydromyriocin, which proves
its absolute configuration as 15 and therefore 16 for myriocin and at the same time confirms
the identity of myriocin and thermozymocidin.

The L-arabinose derivative i-" was tritylateda, and then silylatedg to provide the t-butyl-
dimethylsilyl ether 2, m.p. 91.5-92.5°C. Reaction with HgClZ/Hgo in 95% aqg. acetone gave
aldehyde 3, which was transformed into the nitro compound 4 by the method described by
Wollenberg and Millerlo, Treatment with 1.2 equiv. EtONa in ethanol followed by ozonolysis of

the nitronate salt at ~70°C and immediate reductive work-up with NaBH, gave _5_11. Oxidation of

4
2, - :
S with ZPCC1 in CH2C12 gave the base sensitive aldehyde 6 in 66% yield, based on 2.
Reaction of cyclooctancne with n-hexylmagnesium bromide and dehydration of the resulting
tertiary alcohol with iodine in refluxing xylenel3 gave l-hexylcocyclooctens, O=zonolysis in

ethanol at -70°C, followed by reductive work-up with NaBH, gave 1,8-tetradecanediocl,

m.p. 47.5-48.5°C. gSelective oxidation of the secondary a;%cchol with Brz,/'}lMP’.l‘L4 gave ]l-hydroxy-
8-tetradecanone, m.p. 52-53°C (72%), which was ketalized with 2,2-dimethyl~-1,3-propanediol in
refluxing benzene {TsOH). The primary alcohol function was then converted to the corresponding
bromide iNBS-Ph3PfDME‘15, 87%] vhich was treated with 1.5 equiv. Ph3P in a boiling mixture of
acetonitrile and trimethyl orthoformate (4:1) for 14 hours to give the phosphonium salt 7 as
a glass.

2 solution of 1.3 eguiv. 7 in dry THF under argon was treated with 1.1 eduiv. n~Buli in

hexane at 25°C for 10 min., then cooled to -70°C. A THF sclution of the freshly prepared
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aldehyde 6 was added dropwise. After stirring at -70°C for 5 min., 1 ml t-BuOH in THF was
added and the mixture was allowed to warm up to 20°C. The olefin 8 (>920% ciszo'zl), obtained
in 86% yield, was converted to its trans isomer 2 in 90% yield by epoxidation with m-chloro-
perbenzoic acid in cyclohexane followed by successive treatment with PhZPLi/THF and MeIl7.
Desilylation (NBuZF_)9 and oxidation with DMSO--Aczo18 gave ketone 10. Reaction of 10 with 1,5
equiv. NaCN and 1.5 equiv. NH401 in MeOH saturated with NH3 for 8 days at 20-25°C gave cyano-

amines 11 and 12 in a 4:5 ratio (75% total yield] which were separated by flash chromatogra-
phyle. The more polar cyanoamine 11 was heated in MeOH/HZO (97/3) saturated with HCl gas foa

3 hours at 45°C. Neutralization with ag. K_CO_ and extraction with CHCl3 gave, after chroma-

832

]D ~24° (¢ 3.0, MeCH) and -38° (c 0.55, 0.037 N HC]
in MeOH). Its 200 MHz pmr, ir and mass spectra were superimposable with that of the lactone
;4 +33.4;5(c 0.718, MeOH)S. TE; rotation
reported for anhydrothermozymocidin hydrochloride was [{1]D +33° (¢ 1.0, MeOH) . The less

tography, lactone 13, m.p. 79.5-80.0°C, [&
derived from natural myriocin, m.p. 76-77°C, [al

polar cyanoamine 12 was likewise transformed inte the lactone 14, m.p. 76-76.5°C, [u];3 -54°
(c 2.7, MeOH). TIts spectra, while confirming the structure, showed significant differences
with that of 13.

This synthesis therefore coanfirms 15 as the structure of anhydromyriocin and anhydrotherm

zymocidin.
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