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Recently Hamill et al. (1) established the structure of a new depsipeptide

antibiotic beauvericin the antimicrobial and mitochondriel sctivity of which
had been reported somewhat earlier (2,3). The structure of beauvericin (1) was
found to be very similar _to that of the membrane active cyclodepaipeptido anti-~
biotics enniatins 4, B and C (IT)-(IV) (4), differing from them only in the na-
ture of the N-methylamino acid (Fig. 1). ' '
 Beauvericin's chemical similarity to the emni~

CHICH, : . .
N \t k0 atins and its wide spectrum of biological activity
\/“’“"‘0\/‘% indicated that it should complex with alkaline ca-
«_ ./ D ® : ’ \
~ \q_/ tions and induce cation permeability of artificial
=z [N < ) )
"\lz \c):f" and biological membranes. However Dorshner et al.
,-;u\ - R 7 (3) found that this antibiotic peculiarly had a re-
%_% /%\ " /i?\ $ latively weaker effect on mitochondria in the pre-
o LY
\g\"s/“ \Qs\iQ sence of Na* than in the presence of Li* or X* ioms.
ol | ‘\\\5 As part of our studies on the chemistry of mem-
R ‘brane active cyclodepsipeptides (4-8) we undertook
{ Beauverioin - CH,CH, investigation of the conformational and membrane
1 Enniatin A ~ CH(GH,)C.H,
M Enniatin B -CH(CH,), properties of beauvericin and their comparison with
N Enniatin © ~ CH,GH(CH,),
those of enniatins A, B and C. The present report
Pig., 1 . describes the synthesis of beauvericin and results

of its preliminary physico-chemical study.

Beauvericin was prepared according to the scheme starting with carbobenzoxy-
N-methyl-L~- phenylalanine (V) and tert.-butyl-D-o~hydroxyisovalerate (VI) (9,10)
by the methods used previously for preparation of enniatins A, B, C and their
analogs (11-14). Cyclization of the free hexadepsipeptide in benzene under
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highly dilute conditioms by the chloride method gave the cyclodepsipeptide (I)
which was isolated chromstographically on neutral alumina (grade III activity

in e bensene-ethyl acetate system, the ethyl acetate concentration being in~
rereased from O to 60%).

L-MeFhe D-Hylv L-MePhe D-Hylv L-MeFhe D-HyIv
H—-Oﬂ(qs)
(V) Zedes O HemeteOBu®
(VI)
In,CO % t
(vii) z = OBu” z OBu
CP,COOK 0]
(VIII) 2 2 OF H ! OBu®
50CL, , Bt N ()
X) 2z = OBu
CP,COCH .
(X1) 2 o8 H OBu
§0C1,,Et;N (M)
(X11) 2 OBu
HBr/AcOH
HBr.H OH
SOCL,,Et,N
4!(, BEAUVERICIN (I) 1,27
I-MePhe  D-Hylv  IL-MéPhe  D-EJIv  IL-MePhe  D-HyIv

The yields and constants of the products are summarized in the table 1.

Synthetic beauvericin has the same specific rotation, IR-, UV-, NMR- and mass-

spectra as the natural product, the differences in the melting point are apps-

rently due to the different conditions of crystallization (in our case it was

heptane while

American suthors used aqueous Me(QH).

TABLE 1
Constants of the Prepared Compounds

Compound: I vV VII VIII IX X X1 XTI
Yield (%) 25 85 75 90 70 85 87 85

u.P. (%) 147-148" 66-67 73-7% 92-93 o0il 105-106 amorph. 118-120
Gd§°(c 0.7 CcHy) [469.0°"" -21.8° -23,4° —a4,5° 422.6° -38.5° -29.5° -41.8°

*In (1)

m.p. 93-94° is reported. ¢ 0.4 CHOR
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The synthetic beauvericin exhibited a high antimicrobial activity [table 2,
cte (2,4,16)] in a good agreement with its ability we discovered to form 1:1 com-
plexes with alkaline cations, The conductometrically determined stability cons-
tants in ethanol of the complexes (4,17) are 100 for Li*, 300 for Na*, 3100 for
Kt and 3500 litexr/ mole for BbY and Ccs*., In general beauvericin is very similar
to enniatins A and B [see (4,5,13)} in its complexating and antimicrobial acti-

TARLE 2 vity.
Antimicrobial Activity of Recently on the basis of ORD (5,7) and
Besuvericin (§/m1) CD (18) we showed that emniatins A, B and C
Minimal Growth
Microorganism Inhibiting exist as equilibrium mixture of the confor-
Concemtration
St. auveus 209 P 2.5 mers (a non-polar form N and poler form P),
St. aureus UV 3 2l the composition of the mixture depending on
St. faecalis 2-4 the polarity of the medium and presence of
Sar, lutea 1
Bac. subtilis 2-3 cations. The ORD curves of beauvericin
Mycob. phlei 1=-2 (Fig. 2) also show the existence of an N P
Cand. albicens 9-12 equilibrium, the conformation of the complex
E, coli 25
resembling P conformation, which exists in

polar media (trifluorcethanol)., A study of
the N P transition in the system dioxan-
trifluorcethanol for enniatins A, B, C and
beauvericin indicated that beauvericin
(F;Lgp.}) is intermediate between enniatins A
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Fig.2. ORD curves of beauvericin in Fig. 3. Solvent dependence of the
different media. 1 Heptane; 2 Dioxan; relative conformer composition of
3 Acetonitril; 4 Ethanol; 5 0.02 M beauvericin and enniatins A, B

KCl in ethanol; 6 Trifluoroethsnol. and C.
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and ¢ in its tendency to assume the P conformation, being closer, however, to

enniatin A. This similarity of the conformationsl characteristics apparently

can serve as explanation of the above mentioned parallelism of the complex for-

mation and antimicrobial properties of these antibiotics. The effect of beauve~

ricin on model and biological membranes is at present being investigated.
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