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REVISED STEREOCHEMISTRY OF PIERICIDIN Al 
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On the basis of unequivocal optical rotation data for the 3,5-dinitrobenzoate of (SI-2-methyl 

3-pentanol (5a) the configuration of piericidin Al must be revised to 9R,lOR as depicted in 1. - 

The piericidins (e.g. piericidin A1 (1)) are well studied antibiotics and highly effective 

inhibitors 1) of mitochondrial electron transport . Recently we isolated the myxalamides (e.g. 

myxalamide B CL)), which exhibit striking similarities to the piericidins regarding not only 

the nature of their biological activity 2) but also a considerable part of their constitution 3) . 
Although the details of the side chain may be not so important for the inhibitory action of 

1) piericidins , it seems strange, that the myxalamides should possess the reverse configuration 

in the otherwise analogous structural element 4) . 
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3a R=H - 4 3 R=H 

3a R = p-bromophenacyl- 5b R z 3,5-DNBz - - 

The (12R,13R)-configuration in the myxalamides was unambigously deduced from X-ray structural 

analysis of the p-bromophenacyl ester 3b, obtained from acetylated myxalamide B (2) by ozonoly- 

sis and esterification of the intermediate y-keto acid 3a 4) . 
v The structure elucidation of the seventeen piericidins , isolated from several streptomyces 

species, is based on extensive spectroscopic, chemica16) and biosynthetic 7) studies resulting 

in the constitution of 

structural varieties, 

piericidin Al. The stereochemistry of both chiral centres, common to all 

was determined by ozone degradation of acetylated piericidin Al (A), 
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which afforded the key intermediate 3a. - On catalytic hydrogenation the y-keto acid 3a readily - 

cyclised to the y-lactone 4. Comparison of the piericidin derived lactone 4 with synthetic 
8) diastereomer,s. allowed the assignment of the 2,3-cis-configuration in lactone 4 . The absolute 

configuration of C-3 was deduced from stepwise reduction of the y-keto acid 3a to 2-methyl-3- 

pentanol (a), eventually characterised as the dextro rotatory (+)-3,5_dinzrobenzoate (5b) - 

([al;5 q + 7.70, c = 2.9 in CHC13). This was correlated with the known (-)-3,5_dinitrobenzoate 
9) of (S)-Z-methyl-3-pentanol (5a) , - thus identifying the degradation product 5a as R-alcohol and - 

attributing (2R,3S)-configuration to the y-keto acid 3a. Consequently (SS,lOS)-configuration - 
6) was assigned to piericidin Al (1) . 

Examination of the literature cited9) for this correlation revealed a serious ambiguity 

concerning the direction of the optical rotation ascribed to the 3,5_dinitrobenzoate of (S)-2- 

methyl-3-pentanol (2) (pages 2844 and 2853 in lit. 9)) . 

In order to resolve this ambiguity we prepared the acidic phthalate of racemic 2-methyl-3- 

pentanol (k), recrystalised its brucine salt several times from acetone and regenerated the 

acidic phthalate lo) (Lal;2 q + 1.6O, c = 2.8 in CH2C12). Basic hydrolysis and distillation 

yielded (-)-2-methyl-3-pentanol (%) of 48 X optical purity ([cxI~~ 3 - 4.10, 

lit.9) [ali 

c z 2.0 in CHC13; 

= - 8.5“, c = 3.3 in ethanol). Upon addition of Eu(hfbc)3 a resolution of the 

methyl signals in the 'H-nmr spectrum of alcohol 5a is observed with the expected ratio of - 

intensities 72:28. The 3,5-dinitrobenzoate of the S-enriched alkohol (3) exhibits a positive 

optical rotation ([ali q + 2.5O, c = 2.9 in CHC13; lit.9) [cy]i6 = + 4.9", c = 1.1 in CHC13). 

This result proves: The dextro rotatory 3,5_dinitrobenzoate 5b obtained from piericidin Al (1) 

indicates S-configuration for the alcohol 5a and it implies (2S,3R)-configuration for the - 

keto acid 3a. - Accordingly (R,R)-configuration results for piericidin Al (L), as for myxalamide 

B (2). 
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