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Isariin was isolated in 1962 by Vining and Taber from the metabo l ic  products of the fungus Isarla c re tacea  [1]. The 
results of a study of the products of the chemica l  degradation and the physicochemical  data enable  the part ia l  formula 

(I)  to be assigned to this substance: 
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Isariin is a cyc l ic  hexadepsipept ide constructed of one residue of D-g  -hydroxydodecanoic acid and five amino acid re -  
sidues (g lyc ine ,  two L-val ine  residues, L-a lanine ,  and D- leuc ine) ,  the sequence of three of them being undetermined.  

t, ,L 

452 

It J, L 
ga9 

gO 
283 354 I 

L ° i 16 It, m, I ,,, h 
i e  +bo 

SZ3 

.I,° I, I I ,Ip h. 
e'eo 

$37M + 

m/$ 

Mass spectrum of isari in.  

In order to establish the sequence of the D- leuc ine ,  L-val ine ,  and L-a lanine  residues in the isari in molecule ,  we 
have made use of the method of mass spectrometry which, as we have shown previously, enables the sequence of amino 
acid residues in peptides and depsipeptides to be determined [2]. 

We may consider two independent routes of the degradat ion of the molecular  ion of isari in:  the CO s [3] and the 
imine  [4] types of f ragmentat ion ( f igure) .  The first mode of degradat ion begins with the e l imina t ion  of CO s, which leads 
to the appearance of the radical  ion ~1 ( m / e  593). Further degradat ion of the fragment ffl is associated with the suc-  
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cessive rupture of amide  bonds accompanied  by the split t ing off of amino acid residues and the formation of the frag- 
ments • 2-+8:  

-H -H ~'H 

Cl..tl_ (CH2)B.. d H _ ~ 0  ~_ N H _ C Hi" 'I " ' - l+ CO'[ NH-CH ~CO~'NH - C~ - CO-L NH - CH - COTNH = CH-CH (.CH~)~ 
' I | l I I 

I ~ CH~, I I / \  CH i! CIH 2 t 

CH 3 CH 3 1 CH(CH3)? I' 

Cb *~ *4 h I *'Z 'l ~), 
I ( 

r I I 
role 181 ~38 ]~0 4'10 I 523 ~ 593 

The rupture of the amide bonds may be accompanied  by the migrat ion of a hydrogen atom (+ H above an arrow denotes 
the migra t ion  of a hydrogen a tom to the residual fragment,  and - H  the reverse migrat ion) .  The fragment ~2 contains 
3 amino acid residues ( l eucy l ,  va ly l ,  and analyl)  whose sequence is to be de te rmined .  The mass spectrum of isariin has 
two peaks ( m / 3  410 and 542). Their  appearance may be explained by the e l imina t ion  from ~2 of residues of leucine 
( m / e  410) or of a lanine ( m / e  452). Taking into account Vining's results on the decomposi t ion of isariic acid by carboxy-  
peptidase [1], it must be assumed that leucine  is in fact e l imina ted  from ~ with the formation of the fragment ~3 
( m / e  410). The peak with m / e  452 corresponds to the fragment ~s; its structure is given below. The question of which 
amino acid residue ( that  of val ine  or that of alanine)  is connected with the leucine  residue (peaks with m / e  339 and 
310 are found in the mass spectrum) is decided by a consideration of the imine type of f ragmenta t ion.  The lat ter  begins 
with the removal  of the imine  fragment of va l ine  [ N H = C H - C H  (CHg)2], the residue of which is d i rect ly  bound to the 
residue of the B-hydroxydodecanoic acid .  This gives rise to the radica l  ion ~ 7 ( m / e  566). Its further decomposi t ion 

takes p lace  by the successive rupture of amide  bonds with the formation of the fragments ~s-~11:  
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If the alanine residue was at tached to the leucine residue, a peak with m / e  381 should correspond to the C, 9 fragment,  

but this is p rac t ica l ly  absent from the mass spectrum of isari ine (see  figure).  

Consequently, the following sequence is the most l ike ly :  leucyt  ~ valyl  ~ a lanyl ,  and therefore the structure of 

isari ine should correspond to formula (II):  

L - V a t - O - C H -  CH:- CO-6ty • ,, / 
D- L.eu-L 2 Yal-I..- 4~,t 

Summary 

On the basis of an analysis of the mass spectrum of isariin it has been shown that the la t ter  has the structure e x -  

pressed by fo rmula ( I I ) .  
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