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PRBVIOUSLY we have shown (l-5) that the mass spectrometric method can be 

successfully used for rapid determination of cyclic di-, tetra- end hexsdepei- 

peptide structures with various sequences of amino and hydroxy acid residues. 

Each of these cyclodepsip%ptide groups is characterized by a specific type of 

fragmentation which is usually a predominant one , thus facilitating elucidation 

of cyclodepsipeptide structure. At the aam% time mass spectra of sterically 

unhindered cyclodepsipeptides with larger rimg size, for example, cycloocta- 

and cyclododecadepsipeptides, are difficult to interpret (6). This is due to 

the practically equal probability of rupture of various ester and amide bonds 

under electron impact. Por the same reason the occurrence of various types of 

fragmentation often precludes or makes difficult amino acid sequence determina- 

tion of cyclic peptides (7). 

In our opinion, the mass spectrometric behavior of cyclic depsipeptidea 

containing only one ester bond should be quite different because in these 

cases one can expect the first act of fragmentation to be rupture of the ester 

bond. In order to verify this assumption we studied mass spectrometric 

behavior of staphylomycin S (I)* , in which there is a lone ester bond formed 

*We express our sincere gratitude to Dr. I-I. Vanderhaeghe who kindly sent 
to one of us (A.A.K.) the sample of staphylomycin S. 
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by the hydroxyl group of a threonine residue. In addition, the mass spectrum 

of this compound provides a further possibility for testing the universality 

of the amino acid type of fragmentation on which is based the amino acid 

sequence determination of peptides. This method had been studied heretofore 

mainly on peptides containing the ordinary amino acid residues (8) whereas 

four of the six amino acids in the staphylomycin S molecule (Cc-aminobutyric 

acid, N-methylphenylalsnine, 4-ketopipecolic acid and phenylglycine) are not 

found in proteins. 

The mass spectrum of staphylomycin S (FIG. I) exhibits a rather intense 

peak due to the molecular ion (m/e 823), whose first act of fragmentation is 

in fact elimination of the elements of the ester group (CO2 type of fragmenta- 

tion (4)). The resultant linear fragment is stabilized by elimination of a 

hydrogen atom from the threontie residue with its conversion into a 
d'P 

-un- 

saturated amino acid residue. This is followed by stepwise elimination of the 

amino acid residues: 

-C02, -H 

m/e 122 205 290 387 548 673 778 
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In this case the amino acid type of fragmentation is predominant confirming 

the structure (I) suggested for staphylomycin S (9). Of course, the amino acid 

type of fragmentation does not exhaust all the specific features of the mass 

spectrometric behavior of this antibiotic. A detailed analysis of the various 

types of fragmentation undergone by staphylomycin S and related antibiotics 

will be given elsewhere. 

The data presented here clearly show how the mass spectrometric method 

of the amino acid sequence determination can simplify and accelerate the 

structure elucidation of such compounds. 
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