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ON THE STRUCTURE OF ESPERIN. 1. ESPERINIC ACID
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In the beginning of the 1950-°% Japanese chemists isolated
a new highly potent antibiotic, esperin, from the cultural

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

On mild alkaline hydrolysis this antibiotic forms a tri-
basic acid (m.p. 199°,[o(]g+12.5". c 1.6, GIIBCR) called
esperinic acid. Esperinic acid displays less antibiotic
activity than esperin and is also less toxic. Based on the
results of its compiete and partial acid hydrolyxis,
hydrazinoiysis and terminal aminv aciu aetermication in
cunjuncuvion witch molecular weight and IR data, esperinic acid
was ascribed the formula of the hydroxyacylpeptide (X) (3=5).

CH OH OH
L~ or D.CHB( CH2)9&HCHZCO—L.('}lu-L.ksp-L.Val—L.Leu—D.Lcu—OH
(D

The configuration of the P-hydroxytridecanoic acid
remained unelucidated, becouse in the acid hydrolysis of
eéperin and esperinic acid dehydration takes place, leading
only to trans-2-tridecensic 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.
c{CHZCO-L.Glu-QH

I~ or D.CH3(0H2)9
' Ol ASp-L, Val-L, Leu-D. Leu-0H

(1D

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. Becouse the
synthesis of compound (II) with its trifunctional amino acids
and the strained 11-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 acia
(and esperin) it was necessary to synthesize both forms of
esperinic acid (with I- and D-hydroxyacid residues).

The two forms of the acid were synthesized by stepwise
building up of the peptide chain beginning with the
N-terminus, according to Scheme 1. The yields and constants

of the compounds synthesized are given in Table 1%,

- DL-P ~hydroxytridecanoic acid (6) was prepared by
hydrogenation or ethyl 3-ketotridec-12-enocate (/) in presence
or Raney Ni, foliowed by saponification of the hydrogenation
product, Its resolution was achieved by means ot (+) and
(=)-phenytethylamines, the less soluble (++) salt (XVL) being
precipitated from Et,0-CHCl, mixture with (+)-phenylethyl-
amine and the corresponding (- -) salt (XVII) with (-)-phenyl-
ethylamine. A comparison of the ORD curves for (+)-p-hyd.roxy-
tridecanoic (XVIII), (-)-[5 -hydroxytridecanoic (XIX) and
D-p =hydroxydecanoic (8) acids showed that (XVIII) has the
L-configuration and (XIX) the D-configuration,
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TABLE 1

i o,
Compound YJ(‘;';d M.p. (°C) [((]D
v 72 |113-114, CoHgOH +5.3% ¢ 1.0, C H5OH
VI 99 [103-105, CHOl3-n.CgH,, +#0° ¢ 3,0, CHCl,
VIII | 90 [162-163, C,HOH -33° ¢ 1.7, CHOl,
= 90 [132-134, CHCl3-n.CgHyy, | =17.5° ¢ 2.0, CHCl4
II 80 |172-173, CHy0H ~22° ¢ 1.0, CHCl4
XII 90 [185-189, CHC13-n.CgBq, -13° ¢ 1.0, CH,0H
XIV 93 [197-198, CH,0H -50° ¢ 2,0, CHCl,
v 90 [197-202, CHCl3-n.CgH,, -20° ¢ 1.7, CHC1,
XvI 48 66, OHCl3-Et,0 +8% ¢ 3.0, CHO1,
xvir | 51 66,  CHCl;-Et,0 -17° ¢ 3.0, CHC1,
XVIII | 95 79, DeCcHy, +16° ¢ 2.0, CHCl,
XX |99 | 79, nCgHy -15° ¢ 2.0, CHCl,
xx 75 [212-213, CH,0H -14° ¢ 3.6, CHC1,
IXI 74 [213-214, CH,O0H -23° ¢ 5.0, CHCl,
XII | 75 [181-182, CH,O0H-H,0 -30° ¢ 1.6, CHy0H
XXIII | 75 [181-182, CH,OH-H,0 -46° ¢ 1.6, CHyH
IXIV |85 [234-235, CHOl;-n.CcH,, -20° ¢ 4,0, CHCl,

%15 all cases the analytical data correspond to the
required values.

The hydroxyacylpeptides (XXII) and (XXIII) are individual
compounds, as was shown by their thin layer chromatography in
ditferent solvent systems., For greater assurance of the
correctness of the assigned structures one of the compounds
synthesized, namely, (XXII), was subjected to a variety of
reactions, the behavior of this compound being in accord with
the proposed structure: Its complete acid hydrolysis showed
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it to be composed of valine, leucine, aspartic and 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 oL,P ~diaminopropionic acid and o(,f ~diaminobutyric
acid. This indicated the presence in (XXII) of free W -car-
boxyl groups in the aspartic and glutamic acid residues.
Finally the structure of (XXII) and of its diastereoisomer
(XXIII) was confirmed by their IR and NMR spectra.

At the same time both compounds had constants differing
from attributed to esperinic acid by Japanese investigators
and moreover, in contrast to esperinic acid they were totally
devoid of antimicrobial activity against all the micro-
organisms investigated. Hence one must arrive at ivhe conclu-
sion that the esperinic acia formed in the aikalinme 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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