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D-Isoleucine, an Exceptional Amino-acid Residue of the Antibiotic, Monamycin 
By K. BEVAN, J. S. DAVIES, C. H. HASSALL,* and D. A. S. PHILLIPS 

(Defartment of Chemistry, University College of Swansea, Swansea, Glam., SA2 8PP) 

Stcmmary D-Isoleucine has been isolated from a natural detailed study of its properties. A comparison of the optical 
rotations of the pure amino-acid and its 2,4-dinitrophenyl 
derivative with those of the isoleucine isomers7~* established 

INVESTIGATIONS on the biosynthesis of valinomycin,l that our compound was either D-alloisoleucine or D-iso- 
triostinJ2 bacitracin,8 tyrocidin,* and other cyclic peptides6 leucine (Table). 

peptide, the antibiotic monamycin, for the first time. 

TABLE 

Characteristics of isomers of. isoleucine 

From monamycin L-Isoleucine 
[a]D2’ -31.78 + 36-78 + 40.7’ 

DNP- [a] D~~ - 87.0‘ + 84.80 

[solvents: a, IN-HCl; b, ~ N - H C ~ ;  c, IN-N~OH]. 

have established that the constituent D-amino-acids are not 
incorporated directly into these antibiotics. It has been 
suggested that these D-residues arise from C-2 epimerisation 
of the corresponding members of the L-series, although the 
stage at  which this occurs in the sequence of biosynthesis 
of the cyclic peptides has not been defined. A survey of 
amino-acids produced by micro-organisms was in accord 
with this suggestion.* For example, it was remarked that, as 
a consequence, “while there are many compounds which 
contain L-isoleucine or D-alloisoleucine , the two other iso- 
mers D-isoleucine and L-alloisoleucine did not occur in the 
peptides described so far. ” 

The constituents of the monamycin family of antibiotics 
are cyclohe~adepsipeptides~ with one a-hydroxy-acid residue 
-either L-2-hydroxy-3-methylpentanoic acid , or L-2- 
hydroxy-3-methylbutyric acid. Each compound contains 
one residue of either D-isoleucine or D-valine. The assign- 
ment of configuration to the D-isoleucine is based on a 

D-Isoleucine t-Alloisoleucine 
- 36*6& 
-40.7’ 

+ 34.98 + 386b + 87.50 

D-Alloisoleucine 
- 34.8s 
- 38.4’ 

The compound was identified as D-isoleucine through oxida- 
tion with chloramine-T to the corresponding enantiomer of a- 
methylbutyraldehyde [2,4-dinitrophenylhydrazoneJ C11H14- 
N,O,, m.p. 134-136”, [aIDa6 -29.8” (c, 1 in AcOH)]. The 
related product from D-alloisoleucine has [a], + 294°.10 
Moreover, there was evidence from amino-acid analyses 
(Beckman Model 12OC) for the assignment of our compound 
to the isoleucine series ; authentic isoleucine, alloisoleucine, 
and leucine were clearly differentiated.u 

According to the “a-epimerisation rule” ,6 D-isoleucine 
would be derived from L-alloisoleucine, an isomer which has 
not, itself, been observed in Nature. However, there is one 
example of a natural amino-acid with this configuration. 
N-Methyl-y-methyl-L-alloisoleucine has been obtained from 
both etamycin12 and triostin C.l3 
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