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Among the m e m b r a n e - a c t i v e  compounds forming  complexes  with a lka l i -me ta l  cations and inc reas ing  
the cationic pe rmeab i l i t y  of m e m b r a n e s ,  a cen t ra l  posi t ion is occupied by the depsipeptide antibiotic va l ino-  
mycin (I) (see [1] and the r e f e r e n c e s  t he r e  given). The popular i ty  of this compound which is used as an 
ins t rument  for  the study of var ious  b iochemica l  p r o c e s s e s  connected with the t r a n s p o r t  of ions through 
m e m b r a n e s  is explained by the fact that  the ef fec t iveness  and se lec t iv i ty  of the act ion which it exe r t s  have 
no equals among compounds with s i m i l a r  biological  act iv i ty .  

We have p rev ious ly  [2] es tab l i shed  the conformat ion  of va l inomycin  and its K + complex  in solution 
(see [3]) and have shown the decis ive  ro le  of the conformat ional  c h a r a c t e r i s t i c s  of the molecule  of this dep-  
s ipeptide in the display of c o m p l e x - f o r m i n g  p r o p e r t i e s  and its effect  on the ionic pe rmeab i l i t y  of m e m -  
b r anes .  For  a m o r e  detai led invest igat ion of the var ious  aspec ts  of the mo lecu l a r  m e c h a n i s m  of the action 
of val inomycin  it appeared  des i r ab le ,  in addition to studying the m e m b r a n e  act ivi ty  of the antibiotic i t se l f  
[1, 4], to p e r f o r m  the synthes is  of var ious  analogs of it in o rde r ,  by  us ing  them,  to de te rmine  the role  of 
va r ious  s t ruc tu r a l  fac tors  both in the fo rmat ion  of the conformat ions  of va l inomycin  and i ts  complexes  and 
in the functioning of the cyclodepsipept ides  of the va l inomycin  group on ar t i f ic ia l  and biological  m e m b r a n e s .  

The p r e s e n t  p a p e r  de sc r ibe s  the p repa ra t ion  of seven new analogs of va l inomycin  [compounds (2)- 
(8), see  Fig. 1]. In con t ra s t  to the case  of the analogs obtained p rev ious ly  [5, 6], for  the synthes is  of c o m -  
pounds (2)-(8) we used  the topochemica l  pr inc ip le  of  modifying biological ly act ive compounds [7] which 
provides  not for  local changes in individual sec t ions  of the depsipept ide chain but the t r a n s f o r m a t i o n  of the 
initial  molecule  as a whole.  Thus,  of  the compounds synthes ized,  enant ioval inomycin (2) is dist inguished 
f r o m  (1) by the opposite configurat ion of all  the a s y m m e t r i c  cen te r s ,  r e t rova l inomycin  (3) by the r e v e r s e d  
d i rec t ion  of acylat ion,  and the so -ca l l ed  "pseudoval inomycin"  (5) by the fo rma l  r ep lacemen t  of all  the a m -  
ide groups by e s t e r  groups and of the e s t e r  groups by amide groups .  Finally,  the analogs (4), (6), (7), and 
(8) w e r e  obtained by a combinat ion of the fea tures  mentioned.  

The synthes is  of the analogs (2)-(8) was effected accord ing  to s chemes  (1)-(5) with the aid of the usual  
methods employed prev ious ly  for  obtaining a large n u m b e r  of d ive r s e  cyclodepsipept ides  [8]. The e s t e r  
bonds were  c rea ted  in the initial s tages  of the synthes is  by  the benzenesulfonyl  chlor ide  method; the e s t e r s  
fo rmed  in th is  p r o c e s s  with yields of 75-80% were  oils which were  pur i f ied by ch roma tog raphy  on a lumina.  
The fu r the r  extension of the chain and cycl iza t ion  were  effected by the fo rmat ion  of amide  bonds by  the acid 
chlor ide  method.  The p ro tec ted  l inear  depsipept ides  were  isolated with yields of 80-90% in the f o r m  of 
ch romatograph ica l ly  homogeneous oils o r  amorphous  powders  and did not requi re  fu r the r  pur i f ica t ion.  
The constants  of the in te rmedia te  compounds a r e  given in Table 1. The cycl izat ion of the l inear  dodeca-  
depsipept ides  was p e r f o r m e d  a f t e r  the e l iminat ion of the p ro tec t ive  groups under  conditions of high di lu-  
t ion,  and the final c rys t a l l i ne  cyclodepsipept ides  were  isolated a f t e r  ch romatography  on alumina with yields 
of 20-30%. The s t r u c t u r e s  and individuali ty of compounds (2)-(8) were  shown by t h i n - l a y e r  ch romatography  
on alumina,  m a s s  s p e c t r o m e t r i c  m e a s u r e m e n t  of mo lecu la r  weights,  IR and NMR spec t roscopy ,  and e le -  
m e n t a r y  ana lyses .  The i r  an t imic rob ia l  ac t iv i t ies  and some phys icochemica l  p r o p e r t i e s  ( c o m p l e x - f o r m a -  
t ion cons tants ,  etc.) a re  given in Tables  2 and 3; for  compar i son  the analogous c h a r a c t e r i s t i c s  of  va l inomy-  
cin a r e  a lso  given.  
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TABLE 1. Constants  of Der iva t ives  of  L i n e a r  Depsipept ides  

Com- mp [[ ,1C,l'I.O, Com -J 
pound [ JO. deg .c poun~ mp [a] CtHtOH c 

(11) 
(12) 
(13) 
04) 
(15) 
(16) 
(17) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(al) 
(32) 
(33) 
(34) 
(35) 
(40) 
(41) 
(42) 
(43) 
(44) 
(45) 
(40) 

AmorRhous 
Amolphous 
0il 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
72-78 ° 
73-7& 
Amorphous 
Amorphous 
92 -93 ~ 
92-93* 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Oil 
Oii 
Oil 
Oil 
105-106 ° 
104-105 ° 
Amorphous 

+ 0 , 8  
- -  4 , 3  
--36,2 
+ 2,0 
- -  2 , 7  
- -0 ,9  
- - 1 8  
+ 4.7 
- -  5,5 
--12,5 
+11,5 
+33,3 
--33,3 
+11,3 
--10,5 
- -  3 , 4  
+ 3  
+ 8,5 
- - 9  
+10,5 
- - 1 1 , 2  
--47 
+45 
--35 
+37 
+ 5,3 
- - 5  
- - 1 8  

0,2 
0,2 
0,2 
0,2 
1,0 
0,2 
0,2 
0,2 
1,0 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
1,0 
0,2 
1,0 
0,2 
0,2 
2,0 
2,0 
0,2 
0,2 
0,2 
0,2 
0,2 

(47) 
(48) i 
(49) 
(50) 
(51) 
(52) 
(53) 
(54) 
(55) 
(56) 
(57) 
(59) 
(60) 
(61) 
(62) 
(63) 
(64) 
(65) 
(66) 
(67) 
(69) 
fro) 
(71) 
(72) 
(73) 
(74)! 
(75) 

Amorphous 
101-I02" 
101-102 ° 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
Amorphous 
93 -94 ~ 
Amorphous 
Oil 
Amorphous 
Amorphous 
Amorphous 
Amorphous 

11 
oii 
Oil 
Amorphous 
Oil 
Amorphous 
Amorphous 
Amorphous 
Amorphous 

+ ! 9  
+20,9 
- - 2 1 , 7  
+ 2 , 2  
- -  2 , 9  
- - 7  
+ 7,5 
+ 3  
- -  3 , 4  
+ 9 , 4  
- -  8 , 8  
+ 8 , 4  
- -3 .9  
--26 
+ 0 . 1  
- -  0 , I  
+ 4 , 9  
--15,3 
- -  2 , 3  
+ 6,7 
- -  3 , 5  
- -  5 . 2  
- -  6 , 1  
+14,2 
- -  6 , 5  
- -  9 , 0  
- - I I , 4  

0,2 
0.2 
0,2 
0,1 
0,2 
0.1 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,1 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
2,0 
0,2 
0.2 
0,1 
0,2 
0,2 
0,2 

TABLE 2. An t imic rob ia l  Act iv i ty  of Compounds (1)-(8) 

Minimum concentration inhibiting growth 7/ml 
Cam- 

staph. Staph. Sir. Sarcina Bac. Bac. E. Mycob. Cand. Sac.cA. Botrytis Nigrosp. Sclerotinit 
pound a u r e u s  Bureus, faecalis lutea mycoides subtilis coil phlei albic~ms cerevtieae cinerete oryzae libertiana 

209P ov-s 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

>25 
>25 
> 25 
> 25 
>50 
>50 
> 25 
>25 

0,7--0,8 
0,7--0,8 

>25 
>25 
>50 
>50 
>25 
>25 

0,2--0,3 
0,2--0,3 

>25 
>25 
>50 
>50 
>25 
>25 

2 
2 

> 25 
>25 
>50 
>50 
> 25 
>25 

>25 
> 25 
>22 
>25 
>50 
>50 
> 25 
>25 

>25 
>25 
>25 
> 25 
>50 
>50 
> 25 
>25 

>25 
> 25 
>25 
>25 
>50 
>50 
>25 
>25 

0,3 
0,3 

>25 
>25 
>50 
>50 
> 25 
>25 

0,7 
0,7 

> 25 
> 25 
> 50 
>50 
> 25 
>25 

0,7 
0,7 

> 25 
>25 
>50 
>50 
>25 
>25 

1--1,5 

>25 
>50 
>50 
>25 
> 25 

T A B L E  3. P h y s i c o c h e m i c a l  Constants  of Compounds (1)-(8) 

I - - 1 , 5  

>25 
>50 
>50 
>25 
>25 

0 , 8 - I  
0,8--I 

>25 
>25 
>50 
>50 
>25 
>25 

Complex-for~a- Found, % Calculated, % 
Corn- °C tion constant ;~: 
pound mp, [~D'  deg (K" 10 -~Umole, 7 Formula 

KC1, EtOH, 25°C) c H N C H N 

(1) 190 [22], +32,8 (c 1,0; C6H6) 20 [1] 0,72 Cs~Hg0N~O18 58,36 8,16 7,56 
187 [16], 

(2) 187--188 --30,4 (c 0,2; C6H6) 20 [1] 0,72 58,60 8,31 7,57 CstH~0NsO~ 58,36] 8,16 7,56 
(3) 247--125"248 +13,0 (c 0,2; C~HsOH) <0,001 0,31 58,29 8,18 7,41 Cs,HgoN60,s 58,36 8,16 7,56 

(4) 125 --12,5 (c 0,2; C2HsOH) <0,001 0,31 58,21 8,25 7,38 Cs4Hg0NGOls 58.36 8,16 7,56 
245 -246 

(5) 278--279 +6,8 (c 0,2; C2HsOH) <0,001 0,32 58,40 8,20 7,56 Cs~Hg0N6Ols 58.36] 8,16 7,56 
(6) 2~0-281 --6,2 (c 0,2; C2HsOH) <0,001 0,32 I 58,21 8,23 7,62 C~H~0N6Oas 58.36[ 8.16 7,56 
(7) 283--234 --7,6 (c 0,2; C6H6) 26 0,71 58,26 8,22 7,60 C~Hg0N60~s 58.36 I 8,16 7,56 
(8) 233-244 +7,2 (c 0,2; C6H6) 26 0,71 58,24 8,19 7,71 C~Hg0N6018 58.361 8,16 7,56 

*The f i r s t  f igure  r e p r e s e n t s  the  sof ten ing  t e m p e r a t u r e ,  a ider  which the s u b s t a n c e  h a r d e n e d  again;  the s e c -  
ond f igure  is the  m e l t i n g  po in t .  
?The c o m p l e x - f o r m a t i o n  cons t an t  was  d e t e r m i n e d  by  the c o n d u c t o m e t r i c  method [1]. 

T h i n - l a y e r  c h r o m a t o g r a p h y  on  a l u m i n a  (ac t iv i ty  g rade  II) in  the b e n z e n e - e t h y l  a c e t a t e - m e t h a n o l  (40 : 
20 : 1) s y s t e m ,  tool. wt.  1111. 

As can  be  s e e n  f r o m  Tab le  2, compounds  (3), (4), (5), and (6) do not f o r m  complexes  with Na + and K + 
and do not p o s s e s s  a n t i m i c r o b i a l  ac t iv i ty .  P s e u d o r e t r o v a l i n o m y c i n  (7) and i ts  ant ipode (8) a l so  do not 
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s u p p r e s s  the  g rowth  o f  m i c r o o r g a n i s m s  u n d e r  s t a n d a r d  n u t r i t i o n a l  cond i t ions  [9]; h o w e v e r ,  t hey  f o r m  K + 
c o m p l e x e s  wi th  s t a b i l i t y  c o n s t a n t s  l a r g e r  than  t h o s e  of  v a l i n o m y c i n  and any  of  i t s  known ana logs°  B e c a u s e  
of  t h i s ,  compounds  (7) and  (8) a r e  of  c o n s i d e r a b l e  i n t e r e s t  f r o m  the  po in t  of  v i ew of s t u d i e s  b e i n g  c a r r i e d  
out at  the  p r e s e r $  t i m e  on the  r e l a t i o n s h i p  b e t w e e n  m e m b r a n e  a c t i v i t y ,  p h y s i c o c h e m i c a [  p r o p e r t i e s ,  and 
c o n f o r m a t i o n s  a m o n g  v a l i n o m y c i n  a n a l o g s .  So f a r  a s  c o n c e r n s  e n a n t i o v a l i n o m y c i n  (2), i t ,  l ike  e n a n t i o e n -  
n i a t i n s  A,  ]3, and  C [7, 10], does  not  d i f f e r  f r o m  the  i n i t i a l  a n t i b i o t i c  in i ts  p h y s i c o c h e m i c a l  and b i o l o g i c a l  
p r o p e r t i e s  ( apa r t  f r o m  i t s  o p t i c a l  r o t a t i o n ) .  Th is  f e a t u r e  of  the  c y c l o d e p s i p e p t i d e  a n t i b i o t i c s  p e r m i t s  the  
a s s u m p t i o n  tha t  t h e i r  func t ion ing  is  a p p a r e n t l y  not d e t e r m i n e d  by  t h e i r  i n t e r a c t i o n  wi th  a s y m m e t r i c  r e -  
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L--AIa D--Hylv D--Val 

OBu t too/ 

~OBu t Z 

I OH H L 

Scheme 4 

L--Hylv L--AIa 

I ) 
I 

Neudoretrovalinomycin 

D--Hylv D--Val 

OBu t (59) 

OBu t (61) 

--OBu t (62) 

--OH H -  

i 

(7) 

L--Hylv L--AIa D-Hylv 

,, OBu t (61) 

-OBu t (64) 

--'OH (65) 

l 
D--Val 

t I 1 t 
L--Hylv L--hla D--Hylv D--Val  L--Hylv L--AIa D--Hylv D--Val L--Hylv L-Ala D--Hylv 

D--AIa 1 

(37) Z==~O H 

i 

(67) Z, 

(69) Z 

(70) Z -~ - -  

Z m 

(73) Z ~  

Z, 

HBr. H~L,, 

~-, 

i 

L--Hvlv L-Val 

H '~OBu t (38) 

- - '  OBu t (66) 

OH H . . . . . . .  

D--Hylv 

- -  OBu t (68) 

OBu t Z 'i 

OH H- 

Scheme 5 

D--AIa L--H' Iv L--Val D--Hylv 

OBu 
t (69) 

!-oH H- 

Pseudoretroenantio va linomycin (8) 

D--AIa L--Hylv L--Val D--Hylv 

OBu t (71) 

'OBu t (74) 

OH (75) 

/ 
D--AIa L--Hylv L--Val D--Hylv D--AIa L--HyIv L--Val D--Hylv D-AIa L-Hylv L-Val D--Hytv 

c e p t o r s .  In this  r e s p e c t ,  the m e m b r a n e - a c t i v e  cyc lodeps ipep t ides  d i f fe r  m a r k e d l y  f r o m  o t h e r  b io log ica l ly  
ac t ive  pept ides  (for example ,  oxytoc in  [11], b r adyk in in  [12], Asn l -Va lS -ang io t ens in  II [13]) and deps ipep t ides  
( ac t inomyc in  Cl [14]) in which the i n v e r s i o n  o f  the  conf igura t ion  of  al l  the  c e n t e r s  is a c c o m p a n i e d  by a c o m -  
p le te  loss  of  ac t iv i ty .  
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In addition to compounds (2)-(8), we have also obtained an analog of valinomycin labeled with ISN in 
which one of the three L-val ine  residues has been replaced by [15N]-L-valine. The synthesis was car r ied  
out by analogy with the synthesis of valinomycin descr ibed previously [15, 16], s tar t ing f rom [15N]-L-valine 
obtained by the reaction of L-o~-bromoisovaler ic  acid with 15Nit3. The analog synthesized was used for the 
assignment of the signals f rom the L-  and D-valine residues in the NMR spect ra  of valinomycin [1, 2]. 
More detailed information on the phys ic ,chemica l  investigations of val inomycin and the compounds de-  
scr ibed in the present  paper,  together  with results  of a study of the i r  effect on membranes ,  will be pub- 
lished in subsequent papers .  

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

All the melting points are  uncor rec ted .  The individuality of the compounds obtained was checked by 
th in - layer  chromatography on a lumina  (activity grade II) or  si l ica gel. The e lementary  analyses of all the 
compounds agreed with the calculated C, H, and N contents.  

[15N]-L-Valine. A mixture  of 5.1 mmoles of L-o t -bromoisova le r ic  acid [17] and 33.5 ml of a 0.95 N 
solution of 15NH3 in absolute dioxane was shaken in a sealed tube at room tempera tu re  for 9 days.  The r e -  
action mixture was evaporated to dryness ,  the residue was dissolved in water ,  and the solution was passed 
through Dowex 50 x8 res in  (H + form) which was then washed with water  and with 3%, 5%, and 10% aqueous 
pyridine.  The ninhydrin-posit ive fraction was evaporated to dryness  and the residue was reprecipi tated 
f rom water  with acetone,  giving 0.2 g (34%) of [15N]-L-valine [o~]~3 + 1200 ° (c 0.5; H20) ; for  "Reanal" L-  
valine, [a]~3 + 1290° (c 0.5; H20). 

t e r t -Buty l  Es ters  of N-Benzyloxycarbonylaminoacyloxy Acids (40), (41), and (66). With s t i r r ing  
(-5°C, 15 min), 80 mmoles of benzylsulfonyl chloride was added to a solution of 80 mmoles of an N-benzyl-  
oxycarbonylamino acid (36) or  (37) [18] in 80 ml of anhydrous pyridine.  After 15 min, a solution of 80 
mmoles  of a te r t -buty l  e s t e r  of a hydroxy acid (38) or  (39) [19] in 40 ml of pyridine was added. The mix-  
ture  was s t i r red  at 0°C for 2 h and then at 20°C for 12 h and was poured into 400 ml of water  and extracted 
with ether; the extract  was washed with 10% HC1, with water ,  and with saturated NaHCO 3 solution, dried 
with MgSO4, and evaporated in vacuum. The residue was chromatographed on neutral alumina (activity 
grade II) in the benzene -e thy l  acetate sys t em {gradient elution), giving the te r t -buty l  es te rs  of the N- 
benzyloxycarbonylaminoacyloxy acids (40), (41), and (66) with a yield of 75-80%. 

The N-Benzyloxycarbonylaminoacyloxy Acids (42), (43), and (67). A solution of 40 mmoles  of a t e r t -  
butyl e s t e r  of an N-benzyloxycarbonylaminoacyloxy acid (40), (41), o r  (66) in 200 ml of absolute benzene 
was t rea ted  with 1.6 g of p-toluenesulfonic acid, and the mixture was boiled for  2 h, cooled, and extracted 
with saturated NaHCO 3 solution. The bicarbonate extract  was acidified with 10% HC1 and extracted with 
ether .  The ethereal  extract  was washed with water ,  dried with MgSO4, and evaporated.  The oil obtained 
was kept at 40°C/0.5 mm for 2 h. This gave the corresponding N-benzyloxycarbonylaminoacyloxy acid (42), 
(43), o r  (67) with a yield of 85-90~c. 

te r t -Buty l  Es ters  of the N-Benzyloxycarbonyltetradepsipeptides (11), (22), (23), (44), (45), (59), and 
(69). A solution of 20 mmoles  of a benzyloxycarbonylaminoacyloxy acid (9), (18), (19) [5], (42), (43), o r  
(67) in 12 ml of SOC12 was kept at 20°C for 40 min and then the excess of SOC12 was distilled off in vacuum 
and the residual  acid chloride was dissolved in 80 ml of absolute benzene. With s t i r r ing  and cooling to 
+5°C, half this solution was added to a solution of 20 mmoles of the corresponding amino es t e r  (10), (58) 
[5], (20), (21) [20], or  (68) [21] and 1.5 ml of dry  tr iethylamine in 60 ml of absolute benzene, and then an- 
other  1.5 ml of t r ie thylamine and the second half of the acid chloride solution were added. The reaction 
mixture was s t i r red  with cooling for 30 min and at 20°C for 3 h, and was washed with 1 N H2SO4, water,  
and saturated NaHCO 3 solution and dried with MgSO4, and the solvent was distilled off. This gave the p ro -  
tected tetradepsipeptides (11), (22), (23), (44), (45), (59), and (69) with yields of 80-90%. 

N-Benzyloxycarbonyltetradepsipept ides (12), (24), (25), (46), (47), {60), and {70). A solution of 10 
mmoles  of a protected tetradepsipeptide (11), (22), (23), (44), (45), (59), or  (69) in 30 ml of t r i f luoroacet ic  
acid was kept at 20°C for 40 min, and then the solvent was careful ly  distilled off in vacuum. The residue 
was dissolved in e ther  and the ethereal  solution was extracted with saturated NaHCO 3 solution. The b ica r -  
bonate extracts  were acidified with 10% HC1 and extracted with ether,  and the ethereal  extract  was dried 
with MgSO 4 and evaporated.  This gave the corresponding N-benzyloxycarbonyltetradepsipeptide (12), (24), 
(25), (46), {47), (60), o r  (70) in the form of a color tess  oil with a yield of 85-90%. 
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t e r t -Bu ty l  E s t e r s  of Te t radeps ipep t ides  (13), (26), (27), (48), (49), (61), and (71). The hydrogenat ion 
of 20 mmole s  of the t e r t -bu ty l  e s t e r  of a p ro tec ted  te t radeps ipep t ide  (11), (22), (23), (44), (45), (59), o r  (69) 
in solution in 50 ml  of methanol  was c a r r i e d  out in the p r e s e n c e  of a pal ladium ca ta lys t  ( f rom 0.12 g of 
PdO), a cu r ren t  of hydrogen being pa s s ed  through the solution for  4 h. The ca ta lys t  was f i l te red  off, the 
solvent  was dist i l led off in vacuum,  the res idue  was d isso lved  in e ther ,  and the solution was washed with 
sa tu ra ted  NaHCO 3 solution and with wa te r  and was then ex t rac ted  repea ted ly  with 10% c i t r ic  acid solution. 
The combined c i t r ic  acid ex t r ac t s  w e r e  neut ra l ized  with sodium b ica rbona te ,  a f t e r  which the oil that had 
deposi ted was ex t rac ted  with e the r  and dried with MgSO 4. Af ter  the solvent  had been dist i l led off, the c o r -  
responding amino e s t e r  (13), (26), (27), (48), (49), (61), o r  (71) was obtained with a yield of 70-80%. 

The t e r t - bu ty l  e thers  of N-benzyloxycarbonyloxyte t radeps ipep t ides  (14), (28), {29), (50), (51), (62), 
and (72) we re  i so la ted  f r o m  the t e r t - b u t y l  e s t e r s  of the t e t radeps ipep t ides  (13), (26), (27), (48), (49), (61), 
and (71), r e spec t ive ly ,  and the appropr ia te  N-benzy loxycarbonyl te t radeps ipep t ides  (12), (24), (25), (46), 
(47), (60), and (70) by the method desc r ibed  in expe r imen t  4 with yields of 85-90%. 

The N-benzyloxycarbonyloc tadeps ipept ides  (15), (30), (31), (52), (53), (63), and (74) were  obtained in 
the amorphous  s ta te  f rom the p ro tec ted  octadepsipept ides  (14), (28), (29), (50), (51), (62), and (72), r e s p e c -  
t i v e l y , b y t h e  method desc r ibed  in exper iment  5, with yields of 85-90%. 

The t e r t - bu ty l  e s t e r s  of N-benzyloxycarbonyldodecadeps ipept ides  (16), (32), (33), (54), (55), (64), 
and (74) were  obtained in the f o r m  of amorphous  powders  f r o m  the acid chlor ides  of the N-benzy lox y ca r -  
bonyloctadepsipept ides  {15), (30), (31), {52), (53), {63), and (73), r e spec t ive ly ,  and the appropr i a t e  t e t r a -  
depsipept ide t e r t - b u t y l  e s t e r s  (13), (26), (27), (48), (49), (61), and (71) by the method desc r ibed  in e x p e r i -  
ment  4, with yields of 90-95%. 

Dodecadepsipept ide Hydrobromides  (17), (34), (35), (56), (57), (65), and (75). A solution of 5 mmo le s  
of a p ro tec ted  dodecadepsipept ide  (16), (32), (33), (54), (55), (64), o r  (74) in 5 ml of glacia l  ace t ic  acid was 
t r e a t ed  with 30 ml  of a 35% solution of HBr  in glacia l  acet ic  acid.  The solution was left at 20°C for  1 h, 
the solvent  was ca re fu l ly  dis t i l led off in vacuum,  and the res idue  was washed s e v e r a l  t imes  with absolute  
e the r  and dried in vacuum ove r  P205. The co r respond ing  hydrobromide  (17), (34), (35), (56), (57), (65), o r  
(75) was  obtained in the f o r m  of an amorphous  powder .  Yield 85-90%. 

Cycl iza t ion of the L inea r  Dodecadepsipept ides .  A solution of 3 mmoles  of one of the dodecadeps ipep-  
t ide hyd rob romides  (17), (34), (35), (56), (57), (65), and (75) in 30 ml  of f resh ly  dis t i l led SOCI 2 was kept at 
20°C for  1 h, and then the excess  of SOC12 was ca re fu l ly  dis t i l led off in vacuum,  the res idue  was t r ea t ed  
with 20 ml  of absolute  benzene,  and the solution was again evapora ted  in vacuum.  The res idual  acid chlo-  
r i dewas  dissolved in 800 ml of absolute  benzene, and the resul t ing  solution was gradual ly  added s imul ta -  
neouslywith  a solution of 30 mmoles  of t r i e thy lamine  in 800 ml of absolute benzene to 2.5 l i te rs  of absolute 
benzene with continuous s t i r r i ng  (20°C, 12 h). Then the mix tu re  was left for  20 h and was evapora ted  to a 
volume of 500 ml.  The reac t ion  mix tu re  was washed with 5% HC1, wate r ,  and sa tu ra ted  NaHCO~ solution 
and was dr ied with MgSO 4 and evapora ted .  The res idue  was chromatographed  on a column of neut ra l  a lu-  
mina  {activity grade III), the cyclodecadepsipept ides  (2), (3), (4), (5), (6), (7), and (8) being isola ted by  
gradient  elution in the b e n z e n e - e t h y l  ace ta te  s y s t e m  with yields  of 20-30~.  
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S U M M A R Y  

The syn thes i s  of seven  topochemica l  analogs of the antibiotic va l inomycin  has  been  effected.  

The com pl ex - fo rm a t i on  and an t imic rob ia l  p rope r t i e s  of the analogs obtained have been  studied.  

The synthes is  of va l inomycin  enr iched with the isotope 15N in one L-va l ine  res idue  has been ef -  
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