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We have prev ious ly  descr ibed  the synthes is  of a l inea r  p ro tec ted  decapeptide formin~g a lysine analog 
of polymyxin M, the hydrazide of N ~ -pe l  - N e - Z - L y s - T h r - N  £ - Z - L y s - N  - (N -BOC-N - Z - L y s - D - L e u -  
N e -  Z- L y s - T h r ) :  L y s - N  ~- Z -Lys -Thr  (I). 

In the p re sen t  pape r  we repor t  the resu l t s  of the cycl iza t ion of the decapeptide (I) by the azide method.  

The lysine analog of polymixin M that has been  synthesized,  which was identified in the f o r m  of the 
pentahydrochlor ide  (IV) p o s s e s s e d  a high ant ibac ter ia l  act ivi ty in re la t ion  to Brucel la  bronchisept ica .  

Hydrochloride of the Hydrazide of the Decapeptide N ~ - p e l - N e - Z - L y s - T h r - N a - Z - L y s - N  £ - (N'e-Z - 
L y s - D - L e u - N  v - Z - L y s - T h r - ) - L y s - N  £ - Z - L y s - T h r  (H). To 400 mg of (I) was added 25 ml  of a 2 N solution 
of hydrogen chloride in dioxane. After  the solution had been kept at 20°C for an hour  and worked up subse-  
quently in the usual  way, 270 mg (69%) of (II) was  obtained with mp 194-195°C, [ ~ ] ~ - 2 0 . 0  (c 0.8; methanol).  

The following ra t io  of the amino acids was found: Leu 1.00 : Th r  2.92 : Lys 5.94. The substance was 
e lec t rophore t icaUy and chromatograph ica l ly  homogeneous.  

N~-pel -  N£-  Z-  L y s - T h r -  N~ - Z - L y s -  N~-cyclo ( -Lys -  N ~ - Z - L y s - T h r -  N ~ - Z- L y s - D - L e u -  N e - Z - L y s -  
Thr - )  (III). A solution of 200 m g  of the hydrochlor ide  of the hydraz ide  of the  decapeptide (II) in 
1.7 ml  of CHaCOOH and 0.55 ml  of 1 N hydrochlor ic  acid was cooled to -5°C and, with s t i r r ing,  a solution 
of 9.4 mg of NaNO 2 in 0.5 ml  of wa te r  was added. The mix ture  was s t i r r ed  for  20 rain at -5°C and was 
diluted with 420 ml  of 5070 aqueous d imethy l fo rmamide .  Then the reac t ion  mix ture  was brought  to pH 8.3 
by the addition of 1 N NaOH solution and was left  at +2°C for  five days.  The solution with the prec ip i ta te  
that  had fo rmed  was acidified with 1 N hydrochlor ic  acid to pH 6 and evapora ted  to d ryness  in vacuum. 
The residue was t rea ted  with 20 ml  of 1 N hydrochlor ic  acid. The insoluble f rac t ion  was f i l tered off and 
washed with water ,  3% NaHCO 3 solution, and wa te r  again. The cyclopeptide was purif ied f r o m  contamina-  
tion with the initial l i nea r  peptide on Dowex 50 × 2 ion-exchange r e s in  in the H + fo rm.  

The yield of (III) was 83 mg (43%), mp 122-125°C, [cz]~-15.6 (c 1; methanol) .  The following amino-  
acid ra t io  was found: Leu 1.00: Thr  3.08: Lys 6.13. The substance was chromatograph ica l ly  and e l e c t r o -  
phore t ica l ly  homogeneous.  The molecu la r  weight of the cyclopeptide (III) de te rmined  by i so the rmal  d is -  
t i l la t ion was 1957, the calculated mo lecu l a r  weight being 1994. 

Pentahydrochlor ide  of I ~ - p e l - L y s - T h r - L y s - l ~ - c y c l o -  ( L y s ~ L y s ~ T h r - D - L e u - L y s - T h r - )  (IV). To 
39 mg of the p ro tec ted  cyclopeptide (III) was added 1.5 ml  of a 1 N solution of hydrogen chloride in me th -  
anol and 2 ml  of absolute methanol .  The solution was hydrogenated over  Pd black with shaking for  20 h. 
After  two reprec ip i ta t ions  f r o m  absolute methanol  with absolute e ther ,  (IV) was obtained: 13 mg (52%) 
with mp 210°C (decomp.), [ ~ ] ~ - 2 1 . 2  ° (c 0.48; methanol) .  The amino-ac id  ra t io  found was:  Leu 1o00: Thr  
3.01: Lys 5.87. The substance was chromatograph ica l ly  and e lec t rophore t i ea l ly  homogeneous.  By par t ia l  
dinitrophenylation,  five f ree  amino groups were  found. The absence of a f ree  carboxy group was shown by 
hydraz inolys is .  

*pel - Pe la rgonyl .  
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Thus, a lys ine  analog of the antibiotic polymyxin M, the pentahydrochloride of l~ -pe l~Lys -Thr -Lys -  
N~-cyclo-(-Lys-Lys-Thr-D--Leu-Lys-Thr-) ,  possessing a high antibacterial activity against Brucella 
bronchiseptica has been synthesized. 
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