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The method of chemical  modificat ion is  f requently used in bioorganic chemis t ry  fo r  de te rmin ing  the 
in te r re la t ionsh ip  between the s t ruc tu re  and function of biologically act ive  subs tances .  A compara t ive  study 
of var ious  de r iva t ives  of ho rmones  and ant ibiot ics  with the initial m a t e r i a l s  makes  it  poss ib le  to de te rmine  
the e l emen t s  of s t ruc tu re  respons ib le  for  the biological  action of the compound invest igated.  

In the p reced ing  paper ,  we gave the r e su l t s  of the chemical  modif icat ion of the f ree  amino group of 
the polypeptide ant ibiot ic  A-128-OP [1] and we a lso  showed that the amino group is  n e c e s s a r y  for  the m a n -  
i fes ta t ion of the ac t iv i ty  of the antibiotic and that i t s  modificat ion leads to a fall in i t s  action on a number  
of mic roorgan i  sins.  

Antibiotic A-128-OP is  a t r ipept ide-cyclooctapept idolac tone  [2] in posi t ions 9 and 10 of the cyc lo-  
peptide par t  of which there  a r e  r e s idues  of dehydrotryptophan and f l -methyl t ryptophan - two amino acids 
of nnonprotein" nature.  

The value of t ryptophan res idues  in the appearance  of the biological p r o p e r t i e s  of hormones  and en-  
z y m e s  is  genera l ly  known [3-7]. It is  quite l ikely that  in the antibiotic A-128-OP the /3-methyl t ryptophan 
and dehydrotryptophan res idues  m a y  play a definite role  in the manifes ta t ion  of antibiotic act ivi ty  by it. 

The p r e se n t  pape r  gives  the resu l t s  of an invest igat ion of the role  of the f l -methyl t ryptophan and de-  
hydrotryptophan res idues  in the antibiot ic  A-128-OP by the method of specif ic  chemical  modificat ion.  F o r  
the chemical  modificat ion of the antibiotic we se lec ted  three  reagents  highly specif ic  with r e s p e c t  to t r y p -  
tophan: anhydrous  fo rmic  acid sa tu ra ted  with gaseous  HCI [8], 2-ni t rophenylsulfenyl  chloride (NPS chlo- 
ride) [9], and 2 -hydroxy-5-n i t robenzy l  bromide (HNB bromide)  [10]. The f i r s t  two a re  capable  of replac ing  
the hydrogen a toms  in posi t ions 1 and 2, respec t ive ly ,  of the indole r ings  of the t ryptophan res idues ;  HNB 
bromide leads to subst i tut ion in posi t ions  3 of the indole r ings:  

-NH-CH-(3O- -NH- (;H-~,I]- - NH- (]H- CO- 
l i 

f ~  ~02 3 

H-r.=O 

The corresponding derivatives of the anti bioti o were obtained and isolated by the methods described 
in the l i t e r a tu r e  fo r  each of the reagents  with some modif icat ions.  These  three  reagents  a r e  in te res t ing  
by the fact  that when they en te r  the molecule  they change the UV spec t rum of the init ial  antibiotic and 
the reby  enable the comple teness  of the substitution react ion  to be followed. It  was es tab l i shed  by this 
method that both t ryptophan res idues  in the antibiotic undergo modificat ion.  

The r e su l t s  of a de terminat ion  of an t ibac ter ia l  act ivi ty  have shown that  the HNB and NPS der iva t ives  
of the antibiotic A-128-OP a r e  cons iderably  l e s s  (15- to 20-fold) ac t ive  than the init ial  antibiotic.  When 
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TABLE 1. Phys icochemica l  P roper t i e s  and Antibacterial Activities 
of Derivat ives  of the Antibiotic A-128-OP at the/3-Methyltryptophan 
and Dehydrotryptophan Residues 

Derivatives of the 
antibiotic rap, °C 

l-Formyl-A-128-OP .248-250 
(CeH~OH) 

NPS=A-128-OP I 218--220 
/ (C~H~OH-- 
I ether) 

HNB-A=I28-OP I 2 6 0 _ 2 6 5  ° 

(C2H:,OH-- 
I ether) 

[C£] 20, 
deg. (c gf in 
0.5; 
DMFA) 

systems* 

1 2 

--76,0 0,42 0,55 

--50,2 0,45 0,60 

--36,4 0,46 0,50 

I J Antibacterial ield, activity~f 

St. au- Bac. Bac. 
subtllls mega- 

r ~  ter 7241 

88 0,20 0,25 0,20 

76 0,17 0,02 0,04 

69 0,08 0,02 0,02 

* Chromatography in a thin l ayer  of si l ica gel in the sys tems:  1) 
b u t a n - l - o I - C H 3 C O O H - H 2 0  (4: 1: 1); and 2) b u t a n - 1 - o l - p y r i d i n e -  
CH3COOH-H20 (30 : 20 : 6 : 24). 
t Antibacterial  act ivi ty in relat ive units in comparison with the ac -  
t ivity of the antibiotic A-128-OP a rb i t r a r i ly  taken as i for  each 
type of bacterium. 

! 

l 
esg gzs soo ]25 350 d,nm 

Fig.  1. UV spec t ra  of the antibiotic A-128-  
OP (1), 1 - fo rmy l -A-128-OP  (2), HNB-A- 
128-OP (3), and NPS-A-128-OP (4). 

the hydrogen atom in position 1 of the indole ring of 
tryptophan was substituted (the product  of the reaction 
of the antibiotic with HCOOH/HC1) its activity fell 4- to 
5-fold. 

It may be assumed that the fl-methyltryptophan 
and dehydrotryptophan residues in the molecule of the 
antibiotic create  a specific "hydrophobic nucleus" which 
is responsible for  the sorption of the antibiotic in the 
surface of the bacterial  cell through a hydrophobic in ter -  
action with the e lements  of the cell coating or  the cyto-  
p lasmat ic  membrane.  The introduction into the mole-  
cule of the large HNB and NPS substituents evidently 
in ter feres  with the specific conformation of the anti-  
biotic molecule,  which leads to the inactivation of the 
substance. The small  formyl  radical  apparently does 
not in ter fere  with the overall  conformation of the mole-  

cule and therefore  the level of activi ty of the antibiotic falls only slightly. In our view, the decrease  in 
the activity of the formyl  derivat ive of the antibiotic shows a definite value for  the functioning of this prep-  
arat ion of the hydrogen atoms in position 1 of the indole rings of the fl-methyltryptophan and dehydrot ryp-  
tophan residues.  

F o r  a s t r i c t e r  interpretat ion of the resul ts  obtained, an additional study of the conformational fea-  
tures  of antibiotic A-128-OP and its der ivat ives  is necessary .  We shall consider  this question subsequently. 

E X P E R I M E N T A L  

Antibiotic A-128-OP was isolated by a procedure  descr ibed previously [11]. Paper  e lec t rophores is  
was pe r fo rmed  in ins t ruments  working on the principle of Dur rum ' s  humid chamber  [12]. Elec t rophores is  
was pe r fo rmed  on Fi l t rak  FN-4 chromatographic  paper.  Chromatography was per formed in a thin layer  
of KSK si l ica gel on glass plates (13 x 18 cm). The amino acid composit ions of the hydrolyzates  of the 
substances under investigation were determined on a Hitachi type KLA-3B amino acid analyzer .  

The UV spec t rum were taken on a Unicam SP-800 automatic spect rophotometer  (England) in the 
wavelength range f rom 230 to 450 nm using a cell 1 cm thick. The concentration of the substances under 
investigation was 4- 10 -5 M, and the solvent was MeOH--H20 (2 : 1). The analyses of the compounds agreed 
with the calculated f igures.  

Di(1- formyl t ryptophyl ) -A-128-OP (1 -Formyl -A-128-OP) ,  C61H?7021Ni3" HCI. 2H20;was obtained by a 
method s imi la r  to that of P r e v i e r o  et al. [8]. The completeness of the reaction was checked spectropho-  
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t omet r i ca l ly  f rom the disappearance of the absorpt ion band at 280 nm and the appearance of a new band at  
298 nm cha rac t e r i s t i c  fo r  the 1- formyl  der ivat ive  of tryptophan. 

Di(2-ni t rophenylsulfenyl)-A-128-OP (NPS-A-128-OP),  CT1HasO23NIsS 2 • 3CHsCOOH-3H~O, was obtained 
[9] with a tenfold excess  of 2-ni t rophenylsulfenyl  chloride.  The NPS-A-128-OP was isola ted by gel f i l t r a -  
tion on Sephadex G-15 with 0.2 N CI-I~COOH as eluent. 

The resu l t s  of a determinat ion of the number  of NPS res idues  in the molecule of the modified ant i -  
biotic pe r f o r med  by the method of Seoffone et  al. [9] showed that both tryptophan res idues  had undergone 
modi fi cati on. 

Di (2-hydroxy-5-n i t robenzyl ) -A-128-OP (HNB-A-128-OP)  was obtained by the method of Koshland 
et  al. [10] with a tenfold excess  of 2-hydroxy-5-n i t robenzyl  bromide.  The HNB-A-128-OP was purif ied on 
a column of Sephadex G-15, with elution by a 0.2 N solution of ammonia.  The quantitative amino acid com-  
posit ion of the HNB-A-128-OP (in residues)  was: t r ans -3 -hydroxypro l ine  (1), aspar t ic  acid (1), threonine 
(2), se r ine  (1), glycine (1), alanine (1), f i-hydroxyleucine (1). The number  of modified res idues  was found 
by the method of Horton and Koshland [13]. The resul ts  of the calculation showed that the HNB-A-128-OP 
molecule contained two HNB res idues .  

The physicochemical  and ant ibacter ia l  p roper t i e s  of the der iva t ives  of the antibiotic A-128-OP can 
be judged f rom the f igures  given in Table 1. 

The authors  thank A. N. Polin and Z. M. Pet rykina  for  determining the act ivi ty of the antibiotic and 
i ts  der ivat ives ,  and also workers  of the Chromatography Division of the Labora tory  of Bioorganic  Chem- 
i s t r y  fo r  pe r fo rming  the analyses  on the amino acid analyzer .  

SUMMARY 

1. Derivatives of the polypeptide antibiotic A-128-OP at positions 1, 2, and 3 of the indole rings of 
the fl-methyltryptophan and dehydrotryptophan residues have been obtained for the first time, and their 
physicoehemical properties have been studied. 

2. The introduction into the antibiotic molecule of a 2-hydroxy-5-nitrobenzyl or a 2-nitrophenyl- 
sulfenyl substituent lower its antibacterial activity 15- to 20-fold. The replacement of the hydrogen atoms 
in positions 1 of the indole rings of the fl-methyltryptophan and dehydrotryptophan residues leads to a 4- 
to 5-fold decrease in the activity of antibiotic A-128-OP. 
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