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Recently Hamill et al. (1) established the structure of a new depsipeptide -- 
antibiotic beauvericin the antimicrobial and mitochondrial activity of which 

had been reported somewhat earlier'(2,3). .The structure of beauvericin (I) was 
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Fig. 1 

found to be very similar to that of the membrane active cyclodepsipeptide anti- 

biotics enniatins A, B and C (II)- (4), differirq from them only in the na- 

ture of the I-meth$lamino acW(Fig. 1). 

Beauvericints chemical similaritj to the enni- 

atims and its wide spectrum of biological activitg 

indicated that it should complex with alkaline ca- 

tione and induce cation permeability of artificial 

and biological membranes. However Dorshner et al. -- 
(3) found that this antibiotic peculiarly had a re- 

latively weaker effect on mitochondria in the pre- 

sence of Na+ than in the presence of Li+ or K+ ions. 

As part of our studies an the chemistry of mem- 

brane active cyclodepsipeptides (4-8) we undertook 

investigation of the conformational and membrane 

properties of beauvericin and their comparison with 

those of enniatins A, B and C. The present report 

describes the synthesis of beauvericin and results 

of its preliminary physico-chemical study. 

Beauvericin was prepared accordiq tv the scheme starting with carbvbenzoxy- 

N-methyl-L- phenylalanine (V) and text.-butyl-D-oUydroxyisovalerate (VI) (9,lO) 

w the methods used previously for preparation of enniatins A, B, C and their 

analogs (W-14). Cyclizativn of the free hexadepsipeptide in benzene under 
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hi- dilute conditions bJr the chloride method gave the cyolodepsipeptide (I) 

which was isolated chromatographicelly on neutral alumina (grade III activitj 

in a benzezm-ethyl acetate egetem, the ethyl acetate concentration being in- 

:creaeed from 0 to 60%). 
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The yields and constante of the products are zummarized in the table 1. 

Synthetic beauvecicin ha6 the same specific rotation, IR-, UV-, NUB- and mazz- 

spectra a8 the natural product, the differences in the melting point are appa- 

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

hepigme while American authors ueed aqueous YeOH). 

TABLE? 
Constant6 of the Prepared Compounde 

CmpouPd: I V VII VIII IX X XI XII 

Yield (%) 25 85 75 90 70 85 87 85 

M.P. (OC) 147~148. 66-67 73-74 92-93 oil 105_106 amorph. 178-120 

b 
[&J;(c 0.7 C6s) +69.0’+* -21.8’ -23.4’ -44.5’ +22.6’ -38.5’ -29.50 -41.8’ 

\ 

*In (1) m.p. 93-94’ ie reported. l *c 0.1 CH30H 
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The synthetic beauvericin exhibited a high antimicrcbial activitg [table 2, 

cf.(2,4,16)]in a good agreement with it8 abililg we diacov8red to form I:? com- 

plexes with allraline cations. The conduotometrically detezlPined stability oons- 

tante in ethanol of the complexes (4,17) are 100 for Li+, 300 for Na+, 3100 for 

K+ and 3500 liter/ mole for Rb+ and Cs+. In general beauvericin is very similar 

to enniatti A and B [see (4,5,13)] in its complexating and antimicrobial acti- 
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Antimicrobial Activitg of 
B8auveriCi.n (a/ml> 

MinlmalGrcwth 
Miorccrganiam Inhibiting 

Concentration 
St.aureu8209P 2-4.5 
St. aureusUV3 2-4 
St. faecalie 2-4 
Ser. lutea 1 
Bat. sabtilie 2-3 
mcob. phlei l-2 
Cand. albicans 9-12 
E. coli 25 

Fig.2. ORD curve8 of beauvericin in 
different media. 1 Heptane; 2 Dioxen; 
3 Acetonitril; 4 Ethanol; 5 C-C2 ld 
KC1 in ethanol; 6 Trifluoroethanol. 

vity. 

Recently on the basis of ORD (5,7) and 

CD (18) we showed that enniatina A, B and C 

exist ae equilibrium mixture of the COnfOIc 

mera (a non-polar form R and polar form P), 

the composition of the mixture dep8nding on 

the polaritg of the medium and presence of 

cations. The ORD curve8 of beauvericin 

(Fig. 2) also show the existence of an R P 

equilibrium, the conformation of the complex 

resembling P conformation, which 8xiate in 

polar media (trifluoroethanol). A study of 

the R P trazLeition in the system dioxan- 

trifluoroethanol for enuiatina A, B, C and 

beauvericin indicated that beauvericin 

(Fig.3) is intermediate between enniatina A 
N q 
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Fig. 3. Solvent dependence of the 
relative conformer composition of 
tzuyricin and enniatina A, B 

. 
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and C in its tendency to assume the P conformation, beiug closer, however, to 

enuiatin A. This sisilaritg of the conformational characteristics apparent* 
can serve as explanation of the above mentioned parallelism of the complex for- 

mation and antimicrobial properties of these antibiotic& The effect of beauve- 

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