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In the beginning of the 19_50ies Japanese chemists isolated 

a new highly potent antibiotic, esperin, from the cultural 

fluid of certain strains of Bacillus mesentericus (1,2). 

On mild alkaline hydr;lysis this antibiotic forms a tri- 

basic acid (m.p. 19,qq) *I2.5”, c 1.6, cH30B) calbd 

esperinic acid. Esperinic acid displays 1068 antibiotic 

activity than esperin and is also less todc. Based on the 

results of its complete and partial acid &y&c-m, 

hydrazinolysis and terminal amino aciu aeterrmnation in 

con~unc~xon witn molecular weight and IR data, -0 Md 

was ascribed the formula of the hydroxyacylpeptide (I) (H). 

OR 

IP or D.CB3(CF12)9!XCF12CO-~.Glu-L. YR tp-L&l-L&e*-W-OR 

(I) 

The configuration of the 
B 
-hydroxytridecanoic acid 

remained unelucidated, because in the acid hydrolysis of 

esperin and esperinic acid dehydration takes place, leading 

only to trans-2-tridecenoic acid. 

On the basis of the above facts esperin was formulated as 

an eleven-membered cyclodepsipeptide with a tripeptidic side 
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chain (II). Compounds of such cyclotridepsipeptide structure 

had not been encoutered earlier in nature. 

a$ 

CH2CO-L.Glu-OH 

L- or D.CH3(C"2)9 
\ 

I 
U.Asp-L.Val-L.Leu-D.Leu-OH 

(II) 

In view of the fact that certain data of the Japanese 

authors appeared not very convincing we undertook a synthetic 

study of the structure of this antibiotic. Because the 

synthesis of compound (II) with its trifunctional amino acids 

and the strained II-membered ring is of considerable 

difficulty, we decided to attack the structural problem, by 

first synthesizing esperinic acid rather than esperin. In 

order to select the correct structure for esperinic acid 

(and esperin) it was necessary to synthesize both forms of 

esperinic acid (with L- and D-hydrozyacid residues). 

The two forms of the acid were synthesized by stepwiee 

building up of the peptide chain beginning with the 

H-terminus, according to Scheme I. The yields and constants 

of t&e compounds synthesized are given in Table 1". 

i DL-p -hydroqy-tridecanoic acid (6) was prepared by 

hydrogenation or ethyl 3_ketotridec-IE-enoate ('/> in presence 

of Baney Ni, followed by saponification of the hydrogenation 

product. Its resolution was achieved by means or (+) and 

(-)-pheny3ethylsmines, the less soluble (++) salt (XVI) being 

precipitated from Et20-CHC13 mixture with (+)-phenylethyl- 

amine and the corresponding (- -) salt (XVII) with (-)-phenyl- 

ethylamine. A comparison of the ODD curves for (+)-/&ydrozy- 

triaecenoic (XVIII), (-)-P-hydroqrtridecenoic (XIX) and 

D- 
B 
4qdroxydecenoic (8) acids showed that (XVIII) has the 

L-configuration end (XIX) the D-configuration. 
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it to be composed of valine, leucine, aEpiFtiC aId glUtamiC 

acid residues. Methylation of (XXII) with diazomethane gave 

a cristalline triester (XXIV) which on hydrazinolysis was 

converted to the corresponding trihydrazide. Curtius reaction 

of the latter and complete hydrolysis of the reaction product 

gave d, /$-diaminoproi)ionic acid and d!,$-disminobutyric 

acid. This indicated the presence in (XXII) of free W-car- 

boxy1 groups in the aspartic and glutamic acid residues. 

Finally the structure of (XXII) and of its diastereoisomer 

(XXIII) was confirmed by their Iii and RMR spectra. 

At the same time both compounds had constants differing 

from attributed to esperinic acid by Japanese investigators 

and moLeover, in contrast to esperinic acid they were totally 

devoid of antimicrobial activity against all the micro- 

organisms investigated. Hence one mus.c arrive at the conclu- 

sion that the esperinx acia formed in the alkali- hydrolysis 

of esperin possesses another structure than that of (I), 

which raises grave doubts as to the correctness of formula 

(II) for esperin, itself. 
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