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The study of the interconnection between the chemical s t ructure  and biological proper t ies  of anti-  
biotics, and also the investigation of the mechanism of their  action at the m o l e c u l a r l e v e l , i s  one of the 
main direct ions of the modern chemis t ry  and biochemistry  of biologically active substances.  A fruitful 
approach to the solution of these problems is the chemical  modification of the functional groups of the mol -  
ecule of an antibiotic followed by a compar ison of the biological proper t ies  of the derivat ives  obtained and 
of the initial mater ia l .  

Consequently, we found it neces sa ry  to study the interrelat ionship between the chemical  s t ruc ture  
and the antibacterial  act ivi ty of the Soviet polypeptide antibiotic A-128-OP by the method of specific chem- 
ical modification. 

The antibiotic A-128-OP,  the s t ruc ture  of which was established in our labora tory  [1], is an octa-  
cyclopeptidolactone with a tripeptide side chain which begins with aspar t ic  acid, having a free ¢~-amino 
group: 
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Thr-+ Ala -+ (]ly - t3HyP - e3HyLe -+ ~MeTrp - -~Trp . c3Hy P--C= O. 
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The presen t  paper  gives the resul ts  of the chemical modification of the amine group of the antibiotic 
A-128-OP with var ious  acylating and alkylating agents.  As acylating agents we selected acid chlorides 
and anhydrides differing in size and hydrophobic proper t ies :  benzyl chloroformate ,  benzoyl chloride, and 
acet ic  anhydride. In the modification of the amino group of antibiotic A-128-OP we were a t t racted by the 
possibil i ty of introducing an additional carboxy group into its molecule.  This would have enabled us to 
determine how an enhancement of the acidic proper t ies  of its molecule would affect the activity of this 
mater ia l .  As an N-acyl  derivative of such a type we used the N-succinyl  derivative of the antibiotic A- 
128-OP. It is known [9.] that under certain conditions succinic anhydride can react  not only with amine but 
also with other  functional groups and, in par t icular ,  with the OH groups of hydroxy amino acids.  In view 
of this, in the modification of the amino group of antibiotic A-128-OP, which contains several  hydroxy-  
amino acid residues,  those conditions were selected under which the possibil i ty of O-succinylat ion was 
completely excluded. 

Another method of changing the basieity of moleeules  of polypeptides and proteins is the carboxy-  
methylation of the free amino groups with bromoacet ic  or  iodoacetic acid [3]. The resul ts  of the analysis  
of an acid hydrolyzate  of the CM* der iva~ve of the antibiotic A-128-OP per formed on an amino acid ana-  

* Here and below the following abbreviat ions are  used: CM - carboxymethyl;  D N S -  1-dimethylamino-  
naphthalene-5-sulfonyl  derivative; DNSP - 3,5-dinitrosulfophenyl derivative; and Cbz - benzyloxycarbonyl 
derivative.  
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l y z e r  and by pape r  ch romatography  showed the p r e sence  of m o n o - C M - a s p a r t i c  acid in it. The fo rmat ion  
of a mono-CM der iva t ive  of A-128-OP in place of the possible  mix tu re  of mono-  and di-CM der iva t ives  is  
p robably  due to the influence of the propinquity to the a - a m i n e  group of the a - c a r b o x y  group of a spa r t i c  
acid, which p reven t s  the introduction of an additional carboxymethyl  res idue .  

In addition to the de r iva t ives  of the antibiot ic  a t  the amino group desc r ibed  above, we obtained f lu-  
o resc ing  N-DNS and s t rongly  ye l low-co lo red  N-DNSP der iva t ives  of the antibiotic A-128-OP.  These com-  
pounds were  used as  convenient ~tools ~ in the study of the in teract ion of the antibiotic and i ts  de r iva t ives  
with the bac ter ia l  cell .  

The an t ibac te r ia l  ac t iv i ty  of the subs tances  obtained was de te rmined  in the Facul ty  of Soil Biology of 
Moscow State Univers i ty  by A. N. Polin and Z. M. Pet rykina .  

The resu l t s  of the biological t e s t s  showed (Table 1) that  al l  the der iva t ives  of antibiot ic  A-128-OP at  
the a - a m i n o  group of the D - a s p a r t i c  acid p o s s e s s  a lower  ant ibac ter ia l  ac t iv i ty  than the initial  m a t e r i a l .  
Der iva t ives  of the antibiot ic  in which the NH 2 group was modif ied by reagents  containing an additional c a r -  
boxy group (N-succ iny l -A-128-OP and N-mono-CM-A-128-OP)  or  a sulfo group (N-DNSP-A-128-OP)  had 
a cons iderably  (5- to 7-fold) lower  biological act iv i ty  than der iva t ives  of the antibiotic with hydrophobic 
subst i tuents  of l a r g e r  v o l u m e -  N-DNS-A-128-OP,  N - C b z - A - 1 2 8 - O P , a n d  N-benzoy l -A-128-OP.  

Thus, the chemica l  modificat ion of the amine  group of antibiotic A-128-OP with acylat ing and a l -  
kylat ing agents  of d i f ferent  na tures  leads to a reduction in i ts  an t ibac ter ia l  act ivi ty,  which shows the i m -  
por tan t  role  of the f ree  amino group for  the functioning of the antibiotic.  

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

Antibiotic A-128-OP was i so la ted  by a p rocedure  descr ibed  p rev ious ly  [4]. P a p e r  e l ec t ropho re s i s  
was p e r f o r m e d  in in s t rumen t s  working on the pr inciple  of D u r r u m ' s  humid chamber  [5]. Chromatography  
was p e r f o r m e d  in a thin l aye r  of type KSK si l ica  gel on 13 x 18-cm glass  plates .  The de r iva t ives  of the 
antibiotic were  de te rmined  with the C12-benzidine reagent  [6] and with a 0.00570 solution of f luoresce in  in 
methanol  followed by the examinat ion of the c h r o m a t o g r a m s  in UV light [7]. The ana lyses  of all  the com-  
pounds cor responded  to the calculated f igures .  

N-Benzy loxycarbony l -A-128-OP,  C67H8302iNt3,was obtained by a published method [Sa] with a 70- 
fold excess  of benzyl ch lo roformate  at  pH 9.0 and 0°C. 

N-Benzoy l -A-128-OP,  CssHstO20Ni3-H20, was obtained by a method s i m i l a r  to that  given by G r e e n -  
stein and Winitz [8b] with a 20-fold excess  of benzoyl chloride at  pH 9.0. 

N - A c e t y l - A - 1 2 8 - O P  was obtained by a modif icat ion of a known method [9] using a 50-fold excess  of 
ace t ic  anhydride a t - 1 5 ° C  (for the phys icochemica l  constants  of N-ace ty l -A-128-OP ,  see Table 1). 

P r e p a r a t i o n  of N-succ iny l -A-128-OP,  Cs3HstO22Nt3.4H20. At 0°C, 0.8 mmole  of succinic anhydride 
was added to a solution of 0.1 mmole  of the antibiotic A-128-OP in 3 ml  of CH3OH and 3 ml  of 370 NaHCO 3 
solution, and for  the next hour, with s t i r r ing ,  the pH was mainta ined at 8.0 by means  of 0.1 N NaOH. After  
acidif icat ion with 1 N HCI to pH 2.0, the prec ip i ta te  of N- succ iny l -A-128 -OP  was sepa ra t ed  off and washed 
with e the r  and absolute CHC13. 

N-Carboxyme thy l -A-128 -OP ,  C61HygO2tNi3" HCI" H20,was  obtained by a modificat ion of the method 
of Korman  and Cla rke  [3], us ing a 40-fold excess  of ICH2COOH at pH 8.0 followed by the isolat ion of the 
N - C M - A - 1 2 8 - O P  on a column of Sephadex G-15 using 5070 ethanol as the eluent. 

N- ( l -Dime thy laminonaph tha lene -5 - su l fony l ) -A-128-OP was obtained as  desc r ibed  by Tr i fonova e t  
al.  [10]. The N-DNS der iva t ive  of A-128-OP was pur i f ied on a column (2 x 5 era) of Dowex 2 x 8 (CI- form) 
(for the p r o p e r t i e s  of the N-DNS-A-128-OP see  Table  1). 

N-(3 ,5-Dini t rosul fophenyl) -A-128-OP,  C6sHTgO~sNlsS. 3H20,was obtained by a modif icat ion of the m e t h -  
od of Katrukha et al.  [11] with a 30-fold excess  of po tass ium 4-ch loro-3 ,5-d in i t robenzenesu l fonafe  in 7070 
aqueous acetone  at pH 8.5 and 37°C. The N-DNSP-A-128-OP was purif ied on a column of Sephadex G-15 
using 30% CH3COOH as  eluent. 

The phys icochemica l  and antibiotic p rope r t i e s  of the de r iva t ives  of the antibiotic A-128-OP obtained 
a r e  given in Table  1. 
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SUMMARY 

1. Seven different derivatives of the polypeptide antibiotic A-128-OP at its s-amino group have been 
obtained for the first time, and their physicochemical and antibiotic properties have been studied. 

2. It has been shown that modification of the amino group lowers the antibacterial activity of the 
antibiotic. Derivatives with an additional acid grouping have one fifth to one seventh of the biological ac- 
tivity of derivatives of the antibiotic with voluminous hydrophobic substituents. 
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