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In the s t ruc tu ra l  fo rmula  for  polymyxin M proposed  prev ious ly  [1, 2], 

1 2 3 4 5 6 7 8 9 10 
6--Moc ~ Dab ~ T h r-~ Dab~ Dab~ Dab-+ X~Y ~ Dab~ Dab~Thr* 

I 

the mutual posi t ions  of the leucine and threonine were  not s t r i c t l y  proved,  although they must  be between the 
fifth and eighth [~, T -d i aminobu ty r i c  acid (~, 3 / -DABA)] r e s idues .  To de te rmine  the s t ruc tu re  of polymyxin 
M defini t ively we have under taken the speci f ic  c leavage of the antibiotic at the res idues  of the hydroxyamino  
acid threonine.  According to an amino-ac id  analys is  [1], polymyxin M contains only th ree  threonine r e s i -  
dues. Complete  and speci f ic  c leavage should the re fo re  give only th ree  pept ides ,  an analys is  of which should 
accu ra t e ly  e s t ab l i sh  the posi t ion of the threonine and the leucine in the r ing.  We used two different  methods 
fo r  the specif ic  c leavage of polymyxin M which enabled peptides to be obtained with the threonine only at the 
C end o r  only at the N end. 

Method 1. Oxidation of the threonine res idues  in pentabenzyloxycarbonylpolymyxin  M with a mixture  
of CrO3, pyr id ine ,  and CH3COOH (20°C, 8 h) t,) an oxo acid with subsequent  t r e a t m e n t  of the oxidation p rod-  
uct with hydroxylamine  (or phenylhydrazine)  in 70% CH3COOH (60°C, 1 h) leads to the specif ic  c leav-  
age of the molecule  at the ca rboxy  group of threonine [3]. P a p e r  e l e c t ropho re s i s  showed the p resence  of 
four  products  of the c leavage of the antibiotic,  the dini t rophenylat ion of which gave only a -  and ~/-DN'P de-  
r iva t ives  of ¢~, T-DABA. There  was no DNP-leucine in the hydrolyzate ,  which shows the c leavage of the 
peptide bonds between amino acids 2 --*3, 7 -*8, and 10--~4. Thus,  the threonine must  occupy posit ion 7 in the 
molecule .  

Method 2. F o r  a s t r i c t e r  p roof  of the posi t ion of the leucine,  pen ta -DNP-po lymyxin  M was c leaved at 
the threonine amino groups  by means  of a mix ture  of HCOOH and BF 3 (50°C 24 h) [4]. As a r e su l t  of the 
hl-43 acyl  migra t ion  taking place to the extent  of 90-95% under these conditions,  the hiH 2 group of each  of 
the th ree  threonine r e s idues  of polymyxin M was l ibe ra ted  with the fo rmat ion  of an e s t e r  bend at the OH 
groups  of the threonine r e s idues .  Af te r  the deaminat ion of the three  hiH 2 groups ,  mild c leavage of the e s t e r  
groupings with a 0.25 N solution of NaHCO 3 (30°C, 24 h), and subsequent  hydraz inolys is ,  f r ee  ¢~,T-DABA and 
leucine were  detected by e l e c t r o p h o r e s i s  and ch roma tog raphy  in a thin l a y e r  of cel lulose.  C - t e r m i n a l  leu-  
cine could be f o r m e d  only if it occupied posi t ion 6. Consequently,  polymyxin M has the following s t ruc tu re :  

1 2 3 4 5 i~ 7 8 9 10 
6--Moc- Dab-~ Thr ~ Dab~ Dab-* Dab ~ Lcu .* Thr~ Dab-* Dab-* T h r 

The c leavage of the antibiotic at the Thr  r es idues  by the methods of F. D'Angeli  [3] and T. Kaneko [5] didnot  
give s a t i s f a c t o r y  r e su l t s  because  of the low degree  of spec i f ic i ty  of the c leavage of the molecule .  The use 
of anhydrous HF [6] led to 90-95% N--*O migra t ion ,  but the reac t ion  requ i red  a long t ime  (24-30 days) which 
is e x t r e m e l y  undes i rab le .  

*Here  and below, 6-Moc r e p r e s e n t s  (+)-6-methyloctanoic  acid, DAB a ,T-d iaminobutyry l ,  Thr  threonine,  
Leu leucine,  and DNP 2,4-dini t rophenyl .  
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