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At the p resen t  t ime  a la rge  amount of informat ion is avai lable according to which the action of ant i -  
biot ics  with a cyclodepsipept ide s t ruc tu re  such as,  for  example ,  val inomycin and the enniatins,  on the cel ls  
of l iving o rgan i sms  is connected with an i n c r ea se  in the flows of po tass ium ions through biological  (mito- 
chondrial ,  etc.)  m e m b r a n e s  [1]. This effect  is also obse rved  with synthetic  double - layer  m e m b r a n e s  [2].  
It has been shown [3] that the antibiotic act ivi ty of these  cyclodepsipept ides  is c lose ly  connected with the i r  
capaci ty  for  fo rming  in solutions complexes  with the cor responding  cat ions,  the ef fec t iveness  and ionic 
se lec t iv i ty  of complex  fo rmat ion  depending to a cons iderable  extent  on the conformat ion  of the depsipeptide 
under  the given condit ions.  It has been es tab l i shed  that the capaci ty  of cyclodepsipept ides  for  se lec t ive ly  
increas ing  the K+pe rmeab i l i t y  of model  m e m b r a n e s  is a n e c e s s a r y  but not sufficient condition for  the i r  ex-  
hibition of antibiotic act ivi ty.  Thus,  many  m e m b r a n e - a c t i v e  analogs of val inomycin not differ ing f rom the 
natura l  antibiotic in r e s p e c t  of ionic se lec t iv i ty  a re  incapable of suppress ing  the growth of m i c r o o r g a n i s m s .  
Among them,  pa r t i cu l a r  attention is a t t rac ted  by the so -ca l l ed  "meso  analogs" of val inomycin  (compounds 
IXa-d,  see Table  11) which, thanks to the high s y m m e t r y  of the i r  molecu les ,  are  pa r t i cu la r ly  convenient 
subjects  for  conformat ional  inves t iga t ions .  The study of the conformat ional  s ta tes  of the cyclodepsipept ides  
under  var ious  conditions p e r m i t s  a deeper  invest igat ion of the nature  of the i r  in terac t ion  with the ions 
which they t r a n s p o r t  through m e m b r a n e s  and the behav ior  of these  compounds in the m e m b r a n e s .  F o r  this 
purpose  we have synthes ized  the above-ment ioned  m e s o  analogs of val inomycin  and analogs of compound 
(XIa) in the molecule  of which one or  m o r e  amino acid or  hydroxy acid res idues  has been rep laced  by the 
cor responding  res idue  with the opposite configurat ion (compounds XIe-1, see Table 11). The synthes is  of 
compound XIa was effected in accordance  with Scheme 1, and that  of compounds XIb -m in accordance with 
Scheme 2. To c rea t e  the e s t e r  l inkages we employed the mixed-anhydride method using benzenesulfonyl  
chloride,  and the amide l inkages,  including those leading to cycl izat ion,  were  c r ea t ed  by the acid chloride 
and dicyclohexylcarbodi imide  methods in the p resence  of N-hydroxysucc in imide .  The benzyloxycarbonyl  
and t e r t -bu ty l  groups  were  used  to p ro tec t  amino and ca rboxy  groups,  r e spec t ive ly .  

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

The cyclodeps ipept ides  in the pure  fo rm were  i so l a t ed  by ch roma tog raphy  on columns of neutral  
alumina (activity grade  III) by gradient  elution with mix tu re s  of benzene and ethyl aceta te ,  the p r o c e s s  b e -  
ing moni to red  on a PYe gas- l iqu id  ch romatograph  with an argon ionization de tec tor .  The individuali t ies of 
the compounds were  checked by th in - l aye r  ch roma tog raphy  on alumina or  s i l ica  gel .  The yields and c h a r -  
ac t e r i s t i c s  of all the in te rmedia te  and final compounds are  given in Tables  1-11. The e l e m e n t a r y  analysis  
of these  compounds co r re sponded  to the ca lcula ted  f igures .  

1. t e r t -Bu ty l  E s t e r s  of N-Benzyloxycarbonylaminoacyloxy Acids (compounds Ia-h ,  Table 1). With 
s t i r r ing  (0°C, 10 rain), 0.02 mole  of benzenesulfonyl  chlor ide and, a f ter  15 rain, 0.02 mole  of the t e r t -bu ty l  
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T A B L E  1. t e r t - B u t y l  E s t e r s  of  N - B e n z y l o x y c a r b o n y l a m i n o a c y l o x y  
Acids  

No. Compound Yield, % l=]~ °. deg 

Ia 
Ib 
le 
Id 
le 
If 

Z-D. Val-L. HylvoOBu t [4] 
Z-L. Val-D. Hylv-OBu t [51 
Z-L. Val-L. HyIv-OBu t [6] 
Z-D. VaI-D. HyIv-OBu t [6] 
Z-D. Ala-L. HvIv-OBu t 
Z-L. AIa-D. HyIv-OBu t [4] 
Z-D. Val-Glyc-OBu t 
Z-L. Val-Glyc-OBu t 

90 (c 2;ethanol) 
77 (c 2;ethanol) 
78 +24 (c 0,1;benzene) 
85 T7 (c 0,2;benzene) 
78 ÷3=87 (c 0,2 ethanol) 
84 (c O,1;henzene) 
82 -34 (c O,1;benzene) 

T A B L E  2. N - B e n z y l o x y c a r b o n y l a m i n o a c y l o x y  Acids  
I / 

[~1~°, deg 
I / 

l l a  
lib 
lle 
lid 
lie 

I 
Z-D. VaI-L. HyIv-OH [4] I 77 +2+30 (e 1; benzene) 
Z-L. VaI-L. Hylv-OH [6] ] 79 (c 1; ethanol) 
Z-D. Val-D. Hylv-OH [6] 76 +37 (c 1; ethanol) 
Z-D. Ala-L. Hylv-OH 75 +5,2 (c 0,1; ethanol) 
Z-D. VaI-Glyc-OH* 82 +40 (c 0,1; benzene) 

*rap 78-80°C ( b e n z e n e - h e x a n e ) .  

T A B L E  3. t e r t - B u t y l  E s t e r s  of A m i u o a c y l o x y  Acids  

No. Compound Yield, % I:l~ °, deg 

Ilia 
lllb 
llle 
l l ld  
l l l e  

H-L. VaI-D. Hylv-OBu t [4, 5] 
H-L. Ala-D. Hylv-OBu t [4 ]  
H-L. Val-Glyc-OBu ~ 
H-D. Vat-D. Hylv-OBu t [6] 
H-L. Val-L. Hylv-OBu t [6] 

I 75 +40 (c 0.5; benzene) 
72 +43 (c 0,3; ethanol) 
71 +33 (c 0,1;benzene) 
73 +20 (c l; ethanol) 
76 --16 (c 0,12; benzene) 

e s t e r  of the c o r r e s p o n d i n g  hyd roxy  acid  in 15 ml  of anhydrous  pyr id ine  w e r e  added to a solut ion of 0.02 
m o l e  of  a N - b e n z y l o x y c a r b o n y l a m i n o  acid  in 20 ml  of anhydrous  pyr id ine .  The mix tu r e  was  s t i r r e d  at 0°C 
for  2 h and at 20°C fo r  2 h and was  then poured  into 100 ml  of water ,  and the oil  that  s e p a r a t e d  out was  e x -  
t r a c t e d  with e t h e r .  The e t h e r e a l  e x t r a c t  was  washed  with 10% h y d r o c h l o r i c  acid,  wa te r ,  s a t u r a t e d  sodium 
b i ca rbona t e  solut ion,  and w a t e r  again,  and was  d r i ed  with m a g n e s i u m  sul fa te .  The so lvent  was  d is t i l led  off 
and the r e s idue  was  c h r o m a t o g r a p h e d  on a co lumn of neu t ra l  a lumina  (activity g r ade  III), e lut ion in the 
b e n z e n e - e t h y l  ace ta te  (20 : 1) s y s t e m  giving compounds  I a - h .  

2. N - B e n z y l o x y c a r b o n y l a m i n o a c y l o x y  Acids  (compounds Ha-e ,  Table  2). A solut ion of 0.03 mole  of  
the app rop r i a t e  t e r t - b u t y l  e s t e r  of a N - b e n z y l o x y c a r b o n y l a m i n o a c y l o x y  acid (see Table  1) in 140 ml  of a b -  
solute  benzene  was  t r e a t e d  with 1.4 g of p - to luenesu l fon ic  ac id  and the mix tu r e  was  boi led  f o r  1 h, cooled,  
washed  with wa te r  to neu t r a l i t y  to Congo red ,  and e x t r a c t e d  with 5% sodium b i ca rbona t e  solut ion.  The b i -  
c a rbona t e  solut ion was  ac idi f ied  with 5% h y d r o c h l o r i c  acid ,and the oil that  s e p a r a t e d  out was  e x t r a c t e d  with 
e t h e r .  The e the rea l  e x t r a c t  was  washed  with wa te r  to a neu t ra l  r e a c t i o n  to Congo red ,  and d r i ed  with m a g -  
ne s ium sulfa te ,  and the so lvent  was  d is t i l led  off. Compounds  I I a - e  w e r e  obtained.  

3. t e r t - B u t y l  E s t e r s  of A m inoacy loxy  Acids  (compounds I I I a - e ,  Table  3). A so lu t ion  of 0.02 mole  of 
a t e r t - b u t y l  e s t e r  of  a N - b e n z y l o x y c a r b o n y l a m i n o a c y l o x y  acid  (see Tab le  1) and 0.02 mole  of c i t r i c  o r  
t a r t a r i c  acid in 50 ml  of  me thano l  was  hyd rogena t ed  in the p r e s e n c e  of 1 g, of pa l lad ium b lack  in a c u r r e n t  
of  h y d r o g e n .  A f t e r  the  end of hydrogena t ion ,  the c a t a l y s t  was  f i l t e red  off, the solvent  was  d is t i l led  off in 
vacuum,  the r e s idue  was  d i s so lved  in wa t e r ,  the solut ion was  e x t r a c t e d  with e the r ,  and the e x t r a c t  was  
cooled  and r e - e x t r a c t e d  s e v e r a l  t i m e s  with 10% c i t r i c  acid solut ion.  The c i t r i c  acid solut ion was  washed  
with e t h e r ,  coo led  to 0-5°C, and n e u t r a l i z e d  with sod ium b ica rbona te .  The oil that  s e p a r a t e d  out was  e x -  
t r a c t e d  with e the r ,  and the e t h e r e a l  e x t r a c t  was  washed  with w a t e r  and d r i ed  with m a g n e s i u m  sul fa te .  D i s -  
t i l l a t ion  of  the so lvent  y ie lded  the t e r t - b u t y l  e s t e r  of the c o r r e s p o n d i n g  aminoacy loxy  acid .  
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T A B L E  4, t e r t - B u t y l  E s t e r s  of N - B e n z y l o x y c a r b o n y l t e t r a d e p s i p e p t i d e s  

No. Compound Yield, a/~ mp, *C I~]~, deg 
I 

IVa 

{Vb 

IVc 

IVd 

IVe 

IVf 

[Vg 

[Vh 

IVi 

Z-D. VaI-L. HyIv-L. Val.D. HyIv-OBu t 

Z-D. AIa-L. HyIv-L. AIa-D. HyIv-OBu t 

Z-D. Val-GIyc-L. Val-Glyc-OBu t 

Z-L. VaI-L. HyIv-L. VaI-D. HyIv-OBu t 

Z-D. VaI-L. H~Xv-D. Va|-D. Hylv-OBu t 

Z-L. VaI-L. HyIv-D. Val-D. Hylv-OBw t 

Z-D. Val-L. HyIv-L. VaI-L. Hylv-OBu t 

Z-D. VaI-D. HY[v-L. VaI-D HyIv-OBu t 

Z-D. Val-D. HyIv-L. Val-L. Hylv-OBu t 

81 

70 

50 

83 

80 

89 

88 

90 

84 

79--80 (pe~oleumether) 

Oil 

98--99 (hexane) 

Oil 

93--94 (hexane) 

Oil 

94--95 (pe~oleumether) 

+6 (c 0,12; ethanol) 

--3 c 0,1; ethanol) 

--2,5 (c 0,1; ethanol) 

--25 (c 1; ethanol) 

+28 (c 1; ethanol) 

+3 (c 2; ethanol) 

--32 (c 0,16; methanol) 

+30 (c 0,2; ethanol) 

--1 (e 0,17; ethanol) 

T A B L E  5. N - B e n z y l o x y c a r b o n y l t e t r a d e p s i p e p t i d e s  

No. Compound Yield, ~ [~1~, deg 
! 

Va 
Vb 
Vc 
Vd 
Ve 
Vf 

Z-D. Val-L. HyIv-L. Val-D. HyIv-OH [4] 
Z-D. Ala-L HyIv-L. Ala-D. HyIv-OH 
Z-D. Val-L. HyIv-L. VaI-L. HyIv-OH 
Z-L. Val-L. Hylv-L. Val-D. Hylv-OH 
Z-L. Val-L. HyIv-D. Val-D. HyIv-OH 
Z-D. Val-Glyc-L. Val-Glyc-OH 

01 
85 (c 0,1; ethanol) 

/ =36 I: 0'16; methan°l) 
2; ethanol) 

90 (c ; ethanol) 
90 1+3 (c 0,I; ethanol) 

T A B L E  6. t e r t - B u t y l  E s t e r s  of T e t r a d e p s i p e p t i d e  

No. Compound Yield, % [,I~,deg 

Via 
Vlb 
VIc 
VId 
Vie 
Vlf 
VI vxt~ 

H-D-Val-L. HyIv-L. Val-D. HyIv-OBu t [4] 
H-D. AIa-L. HyIv-L. Ala-D. HyIv-OBu ~ 
H-D. Val-D. Hylv-L. VaI-L. HyIv-OBC 
H-L. Val-L. Hylv-L. VaI-D. HyIv-OBu ~ 
H-D. Val-L HyIv-D. VaI-D. HyIv-OBu ~ 
H-D. VaI-L. Hylv-L. VaI-L. Hylv-OBu~ 
H-D. VaI-D. Hylv-L. VaI-D. HyIy-OBu ~ 
H-D. Val-Glyc-L. Val-Glyc-OBu t 

81 
70 
78 
87 
60 
79 
85 
60 

-16 (c oO.ILethanol) 
--27 (e , ~; ethanol) 
- -  6 (c 1;ethanol) 
+25 (c 1;ethanol) 
--47 (c 0,2 methanol) 
+19 (e 0,19;ethanol) 
--27 (c 0,1; ethanol) 

4.  t e r t - B u t y l  E s t e r s  of N - B e n z y l o x y c a r b o n y l t e t r a d e p s i p e p t i d e s  (compounds  I V a - i ,  T a b l e  4). A s o l u -  
t ion  of 0.01 m o l e  of  the  a p p r o p r i a t e  N - b e n z y l o x y c a r b o n y l a m i n o a c y l o x y  ac id  (see T a b l e  2) in  15-20 m l  of 
t h iony l  c h l o r i d e  was  kep t  a t  30-35°C fo r  30 ra in ,  and the  e x c e s s  of th iony l  c h l o r i d e  was  c a r e f u l l y  d i s t i l l e d  
off in  v a c u u m .  The  r e s u l t i n g  a c i d  c h l o r i d e  was  d i s s o l v e d  in 40 m l  of a b s o l u t e  benzene  and,  wi th  s t i r r i n g  
and coo l ing  (3-5°C), was  t r e a t e d  s i m u l t a n e o u s l y ,  d r o p w i s e ,  wi th  a s o l u t i o n  of  0.015 m o l e  of t r i e t h y l a m i n e  
in 30 m l  of a b s o l u t e  b e n z e n e  and a s o l u t i o n  of 0.01 m o l e  of a t e r t - b u t y l  e s t e r  of  an a m i n o a c y l o x y  ac id  (see 
T a b l e  3) in 30 m l  of a b s o l u t e  b e n z e n e .  The  r e a c t i o n  m i x t u r e  was  s t i r r e d  at  18-20°C f o r  2 h, w a s h e d  wi th  
5% h y d r o c h l o r i c  ac id ,  w a t e r ,  s a t u r a t e d  s o d i u m  b i c a r b o n a t e  so lu t ion ,  and w a t e r  aga in ,  and d r i e d  with  m a g -  
n e s i u m  s u l f a t e ,  and the  benzene  was  d i s t i l l e d  off.  The  r e s i d u e  was  c h r o m a t o g r a p h e d  on a c o l u m n  of  n e u t r a l  
a l u m i n a ,  the  t e r t - b u t y l  e s t e r  of  the  N - b e n z y l o x y c a r b o n y l t e t r a d e p s i p e p t i d e  be ing  i s o l a t e d  by  g r a d i e n t  e l u -  
t ion  in  the  b e n z e n e - e t h y l  a c e t a t e  s y s t e m .  

5. N - B e n z y l o x y c a r b o n y l t u t r a d e p s i p e p t i d e s  (compounds  V a - f ,  T a b l e  5). A s o l u t i o n  of 0.01 m o l e  of 
the  a p p r o p r i a t e  t e E - b u t y l  e s t e r  of  a N - b e n z y l o x y c a r b o n y l t e t r a d e p s i p e p t i d e  (see  T a b l e  4) in  30 m l  of t r i -  
f l u o r o a c e t i c  a c id  was  kep t  at  25-30°C f o r  20 ra in ,  and the  t r i f l u o r o a c e t i c  a c id  was  c a r e f u l l y  d i s t i l l e d  off in 
v a c u u m  at 30-35°C.  The  r e s i d u e  was  d i s s o l v e d  in  e t h e r  and the  r e s u l t i n g  s o l u t i o n  was  w a s h e d  wi th  w a t e r  
un t i l  i t  was  n e u t r a l  to  Congo r e d  and was  then  e x t r a c t e d  wi th  s a t u r a t e d  s o d i u m  b i c a r b o n a t e  so lu t i on .  The 
b i c a r b o n a t e  e x t r a c t s  w e r e  a c i d i f i e d  wi th  10% h y d r o c h l o r i c  ac id ,  the  o i l  tha t  s e p a r a t e d  out  was  e x t r a c t e d  
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with e ther ,  and the e therea l  ex t rac t  was washed 
with wa te r  until it was neutra l  to Congo red and 
was dried with magnes ium sulfate .  Dist i l la t ion 
of the solvent  yielded the cor responding  c o m -  
pound (V). 

6. t e r t -Bu ty l  e s t e r s  of t e t radeps ipept ides  
(compounds Via-h,  Table  67 were  obtained by the 
hydrogenolys is  of the cor responding  t e r t -bu ty l  
e s t e r s  of the N-benzyloxycarbonyl te t radeps ipep-  
t ides (see Table  4) under  the conditions of e x p e r i -  
ment  3. 

7. t e r t -Bu ty l  e s t e r s  of N-benzy loxyca r -  
bonyloctadepsipept ides  (compounds VIIa-h,  
Table  7) were  obtained by the condensat ion of the 
acid chloride der iva t ives  of compounds of type (V) 
(see Table 5) with the t e r t -bu ty l  e s t e r s  of type 
(VI) (see Table  67 under  the conditions of expe r i -  
ment  4. 

8. t e r t -Bu ty l  Es t e r  of the N-Benzy loxy-  
carbonyloctadepsipept ide  Viii (Table 7). A solu-  
tion of 2.33 g (0.005 m01e) of compound (Vf) (see 
Table  5) and 1.04 g (0.005 mole) of compound 
(VIh) (see Table 6) in 20 ml  of t e t r ahydro fu ran  
was t r ea t ed  with 1.14 g of N-hydroxysuccin imide  
in 5 ml  of t e t r ahydrofuran .  The reac t ion  mix tu re  
was cooled to -10°C, t r ea t ed  with a cooled solution 
of 1.03 (0.005 mole) of d icyclohexylcarbodi imide  
in 5 ml of t e t r ahydrofu ran  and left  at -10°C for  
2 h and then at 20°C for  48 h. The dicyclohexyl-  
u r ea  that had deposi ted was f i l te red  off and the 
solvent  was evapora ted  off to d rynes s .  The r e s i -  
due was dissolved in ethyl aceta te  and the solution 
was washed with 5% hydrochlor ic  acid, water ,  and 
5% sodium bicarbonate  solution and was dr ied 
with magnes ium sulfate .  Dist i l lat ion of the so l -  
vent yielded compound (VII) in the amorphous  s ta te .  

9. N-Benzyloxycarbonyloctadeps ipept ide  s 
(compounds VIIIa- i ,  Table 8) were  obtained f rom 
the co r re spond ing  t e r t -bu ty l  e s t e r s  of N-benzy l -  
oxycarbonyloctadepsipept ides  (VIIa-i,  see  Table  7) 
under  the conditions of exper iment  5. 

10. t e r t -Bu ty l  e s t e r  of N-benzy loxyca r -  
bonyldodecadepsipeptides (compounds IXa-i ,  
Table 9) were  obtained by condensing the acid 
chloride de r iva t ives  of the N-benzy loxycarbonyl -  
octadepsipept ides  (VIIIa-h) (see Table 8) with the 
t e r t -bu ty l  e s t e r s  of t e t radeps ipep t ides  (Via-c, f) 
(see Table  6) under  the conditions of exper iment  4. 

11. The N-benzyloxycarbonyldodecadeps i -  
peptide t e r t -bu ty l  e s t e r  IXj (Table 9) was obtained 
f rom the N-benzyloxycarbonyloctadeps ipept ide  
WIIIi) (see Table 8) and the te t radeps ipept ide  t e r t -  
butyl e s t e r  (V]h) (see Table  6) under  the conditions 
of exper iment  8. 
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12. Hydrobromides  of the T e t r a -  and Dodecadepsipept ides  (compounds Xa-k,  Table 10). A solution 
of 0.002 mole  of the N-benzyloxycarbonyl te t radeps ipept ide  t e r t -bu ty l  e s t e r  (IVa) (see Table  4) o r  a t e r t -  
butyl e s t e r  of a N-benzyloxycarbonyldodecadepsipept ide  (IXa-j) (see Table 9) in 15-20 ml  of a 30% solution 
of hydrogen bromide  in glacia l  acet ic  acid was kept at 20-25°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 with absolute pe t ro leum e ther  and dried in vacuum over  phospho- 
rus  pentoxide. The cor responding  compounds X were  obtained. 

13. The Cyclododecadepsipept ide (XIa) {Table 11). A solution of 0.99 g (0.002 mole) of the t e t r a -  
depsipeptide hydrobromide  (Xa) (see Table  10) in 10 ml  of thionyl chloride was kept at 30°C for  30 min,  and 
then the excess  of thionyl chlor ide was carefu l ly  dis t i l led off in vacuum at 30-35°C. The acid chloride r e -  
maining was dissolved in 120 ml  of absolute benzene,  and the solution was added with s t i r r ing  (20°C, 5 h) 
s imul taneous ly  with a solution of 0.004-0.005 mole  of t r i e thy lamine  in 100 ml  of absolute benzene to 700 ml  
of absolute benzene.  Af ter  24 h, the benzene was dis t i l led off f r o m  the reac t ion  mix ture ,  which contained 
the cor responding  cyc lo t e t r a - ,  cyc looc ta - ,  and cyclododecadepsipept ides  fo rmed ,  to a volume of 300 ml;  the 
cyclo te t radeps ipept ide  (XII) (see Scheme 1) par t i a l ly  prec ip i ta ted .  The suspension fo rmed  was washed with 
a 5% solution of hydrochlor ic  acid, water ,  sodium bicarbonate  solution, and wate r  again. The reac t ion  m i x -  
ture  was left  at 20°C for  3-4 h, whereupon the cyc lo te t radeps ipept ide  prec ip i ta ted  complete ly ;  it was f i l te red  
off, the f i l t ra te  was dr ied  with magnes ium sulfate,  and the solvent was dis t i l led off. The res idual  mix tu re  
of cyc looc ta -  and cyclododecadepsipept ides  was t r ea t ed  with 10 ml  of boiling ethanol.  The cyc looc tadeps i -  
peptide (XIII) pas sed  into solution, f r o m  which it p rec ip i ta ted  on cooling, and the cyclododecadepsipept ide 
(XIa) r ema ined  in the res idue .  The l a t t e r  was f i l te red  off, washed seve ra l  t imes  with hot ethanol, and r e -  
c rys t a l l i zed  f r o m  dipropyl e the r  [5]. 

14. Cyctododecadepsipept ides ,  Compounds (XIc, e- l )  (Table 11). A solution of 0.001 mole  of the 
hydrobromide  of the appropr ia te  dodecadepsipeptide (see Table 10) in 15 m l  of thionyl chloride was kept at 
30°C for  30 min,  and the excess  of thionyl chloride was carefu l ly  dist i l led off in vacuum at 30°C. The 
res idual  acid chlor ide was dissolved in 300 ml  of absolute benzene and added with s t i r r ing  (20°C, 10 h) 
s imul taneously  with a solution of 0.004 mole  of t r ie thylamine  in 200 ml  of absolute benzene to 1500 ml  of 
absolute benzene.  The reac t ion  mix ture  was left overnight,  the solvent was dist i l led off in vacuum to a 
volume of 300 ml ,  the solution was washed with 5% hydrochlor ic  acid, water ,  sa tu ra ted  sodium bicarbonate  
solution, and wa te r  again, and was dr ied with magnes ium sulfate,  and the solvent was dis t i l led off. The 
res idue  was ch romatographed  on a column of neutra t  alumina (activity grade  III), the cyclodepsipept ides  be-  
ing isola ted by gradient  elution in the b e n z e n e - e t h y l  aceta te  sys t em.  

15. The Cyclododecadepsipept ide (XId) (Table 11). A solution of 0.0005 mole of the dodecadepsipep-  
t i dehydrobromide  (Xk) (see Table 10) in 300 ml  of t e t rahydrofuran  was t r ea t ed  with 0.00075 mole  of t r i -  
e thylamine and, a f te r  30 rain,with a solution of 0.002 mole  of N-hydroxysuccin imide  in 10 ml  of t e t r a h y d r o -  
furan.  Then the solution was cooled to -10°C,  and to it was added a solution of 0.001 mole  of dicyclohexyi-  
carbodi imide  in 20 ml  of t e t rahydrofuran .  The resul t ing mix ture  was left  at -10°C for  2 h and then at 20°C 
for  48 h. The solvent  was evapora ted  to a volume of 30 ml,  and the dicyclohexylurea  that prec ip i ta ted  was 
f i l te red  off. The mothe r  solution was evapora ted  to d ryness ,  the res idue  was dissolved in ethyl acetate ,  
and the solution was washed with 5~ hydrochlor ic  acid and with wa te r  and was dried with magnes ium su l -  
fate. Af te r the  solvent had been dist i l led off, compound (XId) remained ,  and it was r ec ry s t a l l i z ed  f rom 
ethanol.  

S U M M A R Y  

The synthes is  of the "meso  analogs" of val inomycin,  

L (D-a iany l -L-c~-hydroxy i sova le ry l -L-a lany l -D-c~-hydroxy i sova le ry l )  3 -] , 

L(D-valylglycolyl-L-valylglycolyl)3-]  , and 

L(D-va ly l -L -~ -hydroxy i sova l e  ry l -L-va ly l -D-~-hydroxy i sova le ry l )3 - J  , 

and also of a s e r i e s  of d i a s t e r e o i s o m e r s  of the l as t -ment ioned  meso  compound has  been descr ibed .  
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