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hyperbar ic  oxygen  (MANAX et  al. ~) or  perfusion tech-  
niques  (HuMPHRIES et  al.~; HITCHCOCK et  al.~; DUNEA 
et  al. ~). The low tempera tu re  appears  to be the  i m p o r t a n t  
factor  s. 

Zusammenfassung. Es gel ingt  die normale  Nierenfunk-  
t ion  des 20 h bei 4°C t iefgeki ih l ten  Organs  durctx Per fu-  
sion mi t  Novoca in  und R e o m a c r o d e x  von  40°C wieder  
herzustellen.  
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S T U D I O R U M  P R O G R E S S U S  

The Structure-Antimicrobial  Relation for 
Valinomycin Depsipeptides 

We have  recent ly  s h o ~ n  by  to t a l  synthesis  t h a t  val ino-  
myc in  ~, d iscovered in 1955 by  BROCKMANN 2, is a cyclo- 
dodecadeps ipept ide  (I) compris ing 3 f ragments  of which 
each conta ins  a D-valine, L-tactic acid (L.Lac), L-valine 
and D-~-hydroxyisovaler ie  acid (D.HyV) residue. H a v i n g  
avai lable  a general  m e t h o d  for the  synthesis  of such cyclic 
depsipept ides  1,3-5 we were able to under take  the  p repara -  
t ion of var ious  va l inomycin  analogues  in order  to expand  
our  inves t iga t ions  in to  *he s t ruc tu re -ac t iv i ty  re la t ion of 
cyclodepsipept ides  and also, in coopera t ion  wi th  B. C. 
PRESSMAN (USA) ,  to  a t t e m p t  to  shed some l igh t  on the  
mode  of the i r  action.  

We  synthesized a n u m b e r  of l inear and cyclic analogues 
of va l inomyc in  differing in t he  chain  length  or r ing size 
and in the  nature ,  conf igurat ion and posi t ion of the  amino 
and h y d r o x y  acid residues ( I I - X X X V  in Table  I).  The  
an t imicrobia l  a c t i v i t y  of the  compounds  was inves t iga ted  
by  the  serial d i lu t ion t echn ique  on Gram-pos i t ive  and 
Gram-nega t ive  bac te r ia  and on yeas ts  (glucose-peptone 
medium),  on acid fast  bac ter ia  (Soton 's  medium)  and on 
phy topa thogen ic  fungi  (Chapek-Dox medium).  All the  
compounds  inves t iga ted  were dissolved in D M F  or 
Me2CO, and successively di lu ted wi th  wa te r  unt i l  a 2% 
aqueous  D M F  (Me,CO) solut ion was reached.  The  results 
of tes ts  of the  v a l i n o m y c i n  analogues are  g iven in Tables  
I I  and I I I  ~. Moreover  Table  I I I  presents  for c o m p a r a t i v e  
purposes d a t a  on the  syn the t ic  ennia t ins  A and  13 
( X X X V I  and X X X V I I I ) ,  the i r  analogues ( X X X I X  to 
XLI) ,  sporidesmolide I (XLI I )  and ser ra tamol ide  
(XLI I I ) ,  all of which had  prev ious ly  not  been  tes ted  wi th  
respect  to  the  a forement ioned  fungi.  

Contrary- to  va l inomyc in  (I), i ts  l inear tetra- ,  octa-,  
dodeca-  and hexadecadeps ipep t ide  analogues ( I I0¥)  are 
comple te ly  inact ive .  Regard ing  the  a c t i v i t y  of t he  cyclic 
analogues, this depends  upon a n u m b e r  of factors  which 
will be discussed in the  fol lowing: (1) Similar  to the  ennia-  
t in  cyclodepsipept ides  s, the  size of the  r ing is here also of 
essential  impor tance .  All the  cyc lo te t ra -  and cycloocta-  
depsipept ides (VI -XV)  we inves t iga ted  were found to be 

comple te ly  inact ive ,  whereas  m a n y  cyclododecadepsi-  
pept ides  ( X V I - X X I I I )  d isplayed considerable ac t iv i ty ,  
which disappears  again on passing over  to  the  cyclohexa-  
deeadepsipept ide  (XXXV) .  A marked  difference be tween  
the  va l inomyc in  and the  ennia t in  series is t h a t  o p t i m u m  
ac t i v i t y  in the  former  is observed  wi th  the  36-membered 
ring, whereas  in tt le l a t te r  i t  occurs wi th  the  18-membered 
ring. (2) The  s t ruc ture  of the  radicals  and the  configura-  
t ions of the  amino  acid residues in the  va l inomyc in  mole- 
cule can  undergo considerable  changes  (true, on a l imi ted 
sect ion of the  chain) w i thou t  considerable  loss in ac t iv i ty .  
Thus  if a D-vatine residue in va l inomyc in  is subs t i tu ted  
by  a D-alanine (XXI) ,  D-lencine (XX) or  D-alto-isolencine 
(XIX)  residue or  an  L-valine residue is subs t i tu ted  by  an 
L-allo-isoleueine (XVI I I )  residue, the  ac t i v i t y  and spec- 
t r u m  of the  compound  in general  change little. E v e n  in- 
vers ion of the  conf igura t ion  of one of the  val ine  residues 
(D to L or  L to D; compounds  X V I  and XVI I )  leads only 
to par t ia l  and no t  to t a l  inac t iva t ion .  Considerable reten-  
t ion of a c t i v i t y  is observed  also when,  in one of the  val ino-  
myc in  f ragments ,  the  D- and L-vatine residues are  s imul-  
t aneous ly  replaced by  D- and L-leucine ( X X I I )  or  D- and 
L-alanine ( X X I I I ) .  However ,  when  all  the  6 amino acid 
residues of the  va l inomycin  analogues are e i ther  only D- 
or L-valine ( X X X  and X X X I ) ,  or  3 D-valine residues are 
replaced by  D-allo-isoleucine ( X X X I I ) ,  the  compounds  

1 M. M. StiEMYAKIN, N. A. ALDANOVA, E. I. VINOGRADOVA) and 
M. Yu. FEIGINA, Tetrahedron Lett. 7963) 1921. 

2 H. BROCKMANN and G. SCHMIDT-KASTNER, Chem. Ber. 88, 57 
(1955). 
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ALDANOVA~ YU. A. OVCHINNIKOV~ and A. A. KIRYUSHKIN~ Zh. 
obshch. Khim. 3g, 1782 (1964). 

4 M. M. SHE~,~YAKIN, E. I. VINOGRADOVA, M. YL 1. FEIGINA, and 
N. A. ALDANOVA, Zh. obsheh. Khim. 34, 1798 (1964). 

5 l~I..~L SHEMYAKIN, N. A. ALDANOVA, E. I. VINOGRADOVA, and 
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6 M. M. SHI~.I~IYAKIN, XLZU. A. OVCnlNNIKOV, V. T.  IVANOV, A. A. 
KIRYUSHKIN, G. L. ZitDANOV, and I. D. RYABOVA, Exper. 79, 566 
(1963). 
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Table I 

Compound ~ M.p. °C [~]~o 
(solvent for eryst.) 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII  

XIII  

XIV 

XV 

XVI 

XVII 

XVIII  

XIX 

XX 

XXI  

XXII  

XXII I  

XXIV 

XXV 

XXVI 

XXVII  

XXVIII  

X X I X  

XXX 

X X X I  

X X X I I  

L(D.VaI_+L.Lac _+L.Val _~D.H yV)3_t t 

H-D.Val-L.Lac-L.Val-D,HyV-OH 3 

H-(D.Val-L.Lae-L.Val-D.HyV) z-OH 3 

H-(D.Val-L.Lae-L.Val-D.HyV)3-OH 

H-(D.Val-L.Lae-L.Val-D.HyV)4-OH 

LD.Val_+D.HyV _>D.Val _+D.HyV_I 4 

[_L.Val_+L.HyV _>L.Val _+L.HyV_I 4 

LD.Val-+L.Lac --~L.Val -->L.HyV-I 

]--D.Val~L Lac -+L.Val -+L.Lae- I 

L(D.Val_+L.Lac_+L.Val_+D.HyV)2_I 4 

1_( D.Val_+ m HyV_>D.Val_>D.HyV)2_] 4 

]_(LVal_+L.HyV_+L.Val_+L HyV)2_[ 4 

I-(L.VaI-~ LLac~L.Val-~D.HyV)~ j 

[--(D .Val-+L.HyV -+L.Val-+D.HyV),--] 

]-D.Val-+L.Lae-+L.Val--~L Lac-+LVal-+ D.HyV-+D.Val-+D.HyV -I 

LL.Val-+L.Lac~L.Val-+D.HyV(D.Val-+L Lac~uVal-+D.HyV)z -1 

I--D.Val-+LLac-->D.Val-+D.HyV(D.Val-->L.Lac-+L.Val-+D.HyV)a -1 

LD.Val-+L.Lac -~L.aIle --~D.HyV(D.Val --~L.Lae -->L.Val-+I~.H yV)~ -] 

LD.aIle-+L.Lac-+L.Val-+D.HyV(D.Val-+L.Lac-+L.Val-+D,HyV)2 -I 

LD.Leu --~L. Lac -->L.Val -+D.H yV(D.Val -+L.Lae-+L.Val -+D.HyV)2-1 

[-i~.Ala ---~ L. Lac -+L.Val --~D.HyV (D.Val-+L.Lac --~L.Val-+D.HyV),- I 

LD.Leu --~L. Lac -+ L.Leu -+D.HyV(D.Val-+L.Lae-+L.Val -->D.HyV)2-[ 

[-D.Ala --~ L.Lae -+L.Ala--~D.HyV( n.Val-+L.Lae --~L.Val -+D. HyV)2- ! 

L( D.Val-+L HyV --~L.Val--~D.HyV)a--] 

]--(D .Val -+L.Lac -+L.Val -+L.Lae)3-1 

]--D .Val-+L.HyV-+L.Val-~D.HyV( D.Val -->L.Lac--~L.Val -+D.HyV)2 -1 

[-(D.Val--> L.Lac--~L.Val-+L.HyV)~- ] 

]_D.Val_+L.Lac _+L.Val _>L HyV (D.Val _~L.Lac __~L.Val _~mHyV) 2 I 

I ( D.Val-+D.Lac-+L.Val-+D.HyV(D.Val-->L.Lac -->L.Val -->D.H yV)z-] 

i-( D.Val-->L. Lac-->-D .Val-->D .HyV)~ -[ 

]--(L.Val--> L.Lac --~L.Val-->D.HyV)3-1 

[--D.alle --~ L. Lac---~L.Val-~D. HyV) a-[ 

amorph. 

amorph. 

252 
(ethanol) 

246 
(ethanol) 

232 
(ethanol) 

241 
(pet. ether) 

222 
(benzene-ether) 

219 
(dipropyl ether) 

96; 187 s (pet. ether) 

176 (pet. ether) 

164 (ethanol) 

167 (pet. ether) 

173 (pet. ether) 

165 (pet. ether) 

amorph. 

274 (dipropyl ether) 

222 (dibutyl ether) 

210 (ethanol) 

223 (heptane) 

180 (hexane) 

122; 155 s (hexane) 

amorph. 

130 (dipropyl ether) 

70; 1738 (ethanol) 

+ 24 ° (c 1, EtOH) 

-- 12 ° (e 1. EtOH) 

--51 ° (c 2, CHC13) 

- -  73 ° (c 1, CHCIa) 

-- 37 ° (c 1, CHC13) 

0 ° (c 2, CHCI3) 

+ 2 ° (c2, CHC13) 

+240 (c 1, C6H6) 

+ 29 ° (c 0.6, EtOH) 

+ 33 ° (e 1, C6H6) 

+25 ° (e 1, EtOH) 

+ 4 0  ° (c 1,  C6HB) 

+ 36 ° (c 1, C6H6) 

+ 45 ° (e 1, C6H6) 

+ 34 ° (c 1, C6H6) 

0 ° (e 2, CHCI~) 

-- 23 ° (c 1, CHCla) 

+ 2 5  ° (c 1,  C6Ho) 

- -  3 5  ° (c 1,  CHC13) 

+ 2 ° (c 1, CoHe) 

+ 44 ° (c 1, CsH6) 

+ 60 ° (e 0.5, C6H ~) 

-- 36 ° (c 1, EtOH) 

+ 28 ° (e 1, C6He) 
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Tab le  I (continued) 

EXPER1ENTIA XXl/9 

Compound ~ M.p. °C [ ~ ] ~  
(solvent  for cryst.)  

X X X I I I  

X X X I V  

X X X V  

X X X V I  

X X X V I I  

X X X V I I I  

X X X I X  

X L  

X L I  

X L I t  

X L I I I  

X L I V  

XLV 

X LVI 

L-To.Val-+~.Lac ~ L V a l - ~  m Lac)a-I 

LI~.Vat -> L.Ala--~L.Val--~D.IlyV{D.Val-+L Lae -+L.VaI-->D.HyV)2--1 

L(  D.Val-+L.Lae -+L.Val ~ D .  HyV)4-{ 

L(L.N.Mealle_+D.HyV)z_I o, t0 

L( L.N_l~ieVal _+D.H yV(L.N_Mea Ile._~D.H yV)2_l lo 

L(L.N_MeVal_ + D.HyVia_l 11 

L(L .N_MeVal_  ~ D.HyVi4_J xl 

L<LN-MeLeu-~n .HyV£_I  *~ 

L(L.N_MeVal__ > D.HyV)aJ ta 

{--D.Val~n.Leu--~LHyV-~L.Val~LN-lUeLeu 2e.tt yVJ 1. 

LL.Ser-->D--~" H y D e e - + L i S e r - + D f l  • HyDec  -1 i~ 

L O C H , C O N H ( C H , ) n C 0 . ]  *6 

LO(CH=).CONH (CH=).COJ 1. 

i_o(cH=) co . (c.,),c0-1,0 

210 (dipropyl  ether) 0 ° (c 2, CHCIa) 

192 (pet. ether) + 40 ° (c I ,  E tOH)  

236 (ethanol) -- 23 ° (c 1, Ct tCl  a) 

117 (aq. methanol )  -- 94 ° (c 1, CHCla) 

Table  I I  

Compound  Minimal  g rowth  inh ib i t ing  concent ra t ion  (~,/ml) 

Staph. Staph. Sarcina B. 
aureus 209 P aureus UV-3 lutea mycoides 

B. E. coli Mycob. Cand. Sacch. 
subtilis phlei albicans cereviseae 

I > 50 0.8 1.5 2> 50 
I I - X I I I  S> 100 2> 100 2> 100 2> 100 
XIV,  XV 2> 50 50 2> 50 2> 50 
XVI  2> 50 8 20 2> 50 
X V l I  > 50 6 20 > 50 
X V I I I  2> 50 0.6 1.5 2> 50 
X I X  2> 50 0.8 1.5 2> 50 
X X  > 50 0.7 1.5 > 50 
X X I  2> 50 0.7 1.5 2> 50 
X X I I  2> 50 8 22 2> 50 
X X I I I  > 50 8 16 2> 50 
X X I V - X X X I I I  2> 50 2> 50 ~> 50 2> 50 
X X X I V  4.5 1 2 2> 50 
X X X V  2> 50 > 50 > 50 2> 50 
X L I I I  10 4.5 4.5 10 

50 ~ 50 0.3 0.8 0.8 
100 2> 100 2> 100 > 100 ~ 100 

50 2> 50 2> 50 > 50 2> 50 
2> 50 2> 50 1.5 8 8 
~- 50 7:> 50 I 8 8 
2> 50 2> 50 0.4 0.8 0.8 
2> 50 2> 50 0.3 0.8 0.8 
2> 50 2> 50 0.3 0.8 0.8 
2> 5 0  2> 50 0.4 0.8 0.8 
2> 50 2> 50 1 8 9 
2> 50 2> 50 1.3 8 8 
2> 50 ~ 50 2> 50 2> 50 2>50 
2> 50 2> 50 0.4 4.5 4 
2> 50 2> 50 2> 50 2> 50 2> 50 

10 2> 100 4.5 2> 100 2> 100 

The synthes is  of compounds  no t  descr ibed by  us  earl ier  wil l  be 
publ ished elsewhere. 

8 The f irst  f igure is the  sof tening t e m p e r a t u r e  wi th  ensu ing  re- 
sol idif icat ion;  the  second f igure is the  mel t ing  point .  

9 M. M. SHE~tYAKIN, Y r .  A. OVCmNNIKOV, A. A. KIRYUSlfKIN, and  
V. T. I v a ~ o v ,  Izv.  Akad.  N a u k  SSSR,  Otdel.  Khim. N a u k  1963, 
1148. 

10 M. M. SHEMYAKIN, YU. A. OVCHINNIKOV', A. A. KIRYUSHKIN, and 
V. T. IvA~rov, Izv.  Akad .  N a u k  SSSR,  Set. Khim.,  in press. 

11 M. M. SHEMYAKIN, Y r .  A. OVCHINNIKOV, A. i .  KIRYUSItKIN, and 
V. T. IVANOV, IZV. Akad.  N a u k  SSSR,  0 tde l .  Khim.  N a u k  1963, 
579; T~:trahedron Let t .  1963, 885. 

la YU. A. OVCHINNIKOV~ V. T. IVANOV, I. I. MtKIIALEVA, and  M. M. 
SHEMYAKIN, IZV. Akad.  N a u k  SSSR,  Set. Khim.,  196d, 1912. 

13 ~V[. M. SHEMYAKIN, Y r .  A. OVCHINNIKOV, A. A. KIRYUSHKIN, and 
V. T. IVANOV, IZV. Akad.  N a u k  SSSR,  Otdel.  Khim.  N a u k  1962, 
2154; Tc t r ahcd ron  Lct t .  1962, 301. 

1~ M. M. SHEMYAKIN, YU. A. OVGHINNIKOV, V. T. IVANOV, and A. A. 
KIRYUSI[KIN, lZV. Akad .  N a u k  SSSR,  Otdel.  Khim.  N a u k  7962, 
1699; Te t r ahedron  19, 995 (1953). 

15 H. H. WASSER~AI~N, J.  J .  KEGGI, and  J.  E. McK~oN, J .  Am. 
chem. Soc. 83, 4107 (1951) ; 84, 2978 (1962). - M. M. SREMY~KIX, 
YU. A. OVCHINNIKOV, V. K. ANTON0V, A. A. KIRYUSHKIN, V. T. 
IVANOV, V. I. SttCHELOKOV, and A. M. SHKROB, Tetrahedron Lett. 
196.l, 47. - V. K. ANTONOV, V. I. SHCHELOKOV, M. M. SHEMYAKIN, 
I .  I. TOVAROVA, and  O. A. KISELlgVA, Ant ib io t ik i  1955, 387. 

16 M. M. SHE,~IrAKIN and  V. K. AS~ONOV, Pure  appl .  Chem. 9, 75 
(19~). 
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Table I I I  

Compound 17 Minimal growth inhibiting concentration (7/ml) 

Alter- Bolrytis Botrytis Botrytis Cerco- Fusicla- Helminto- Helminto- Nigro- Sclero- Sclero- Rhizo- 
naria allii cinerea ]abae spora dium sporium sporium spora tinia tium ctonia 
mali beticola Oirinum sativum turcicum orysae libertiana bataticola aderhoIdii 

I 1.5 1 0.7 0.8 0.8 1.5 1.5 1.5 1.5 0.8 1.5 1 
V I I I - X  ~ 50 ~ 25 ~- 25 ~> 50 ~ 50 ~ 25 ~ 25 ~ 25 ~- 25 ~ 50 ~> 25 ~ 25 
XVI, XVII  - - 9 9 - 9 - - - 9 - 9 
XVIII ,  XX - 0.7 0.7 - 0.7 - - 0.7 - 0.7 
XIX - 0.7 - 0.7 - 0.7 - - 0.7 - 0.7 
X X I I I  - 0.7 0.7 . . . . .  1 - - 
XXVI,  XXVII I  > 50 - > 50 - > 50 - > 50 . . . .  
X X X I  - ~ 50 - ~ 50 - - ~ 50 . . . .  
XXXIV 2 2 2 2 2 3 2 2 2 2 2 
XXXV ~ 50 ~ 50 ~ 50 ~ 50 ;> 50 ~ 50 2> 50 ~ 50 - ~ 50 ~> 50 ~ 50 
XXXVI 4.5 12 4.5 10 6 9 9 5 4.5 5 6 9 
X X X V I I I  ~ 25 9 10 12 10 9 ~ 25 ~ 25 8 10 7.5 9 
XXXIX,  XLI ~ 25 ~ 25 ~ 50 ~ 25 ~ 50 ~ 25 :> 25 > 25 ~ 25 > 25 ~ 25 ~ 25 
XL ~ 25 ~- 25 ~> 25 :> 25 >- 25 :> 25 2> 25 ~ 25 >- 25 ~ 25 >, 25 2> 25 
XLII  - - ~ 50 - ~ 50 . . . .  ~> 50 - ~ 50 
X L I I I  > 25 3> 25 > 25 :> 25 9 9 9 ~> 25 => 25 9 > 25 9 

Table IV. Potassium ion transport induction properties of cyclodepsipeptides 21,2z 

Compound I XVI XXIX XXXI  X XXXVI XXXVII  X X X V I I I  X X X I X  XL XLI XLII  

Relative 
induction 100 13 2.2 0.00 0.00 0.61 0.46 1.3 0.23 0.15 0.00 0.01 
activity 

a re  p r a c t i c a l l y  inac t ive .  (3) Qu i t e  t h e  o p p o s i t e  is o b s e r v e d  
in t h e  h y d r o x y  acid r e s idues  of v a l i n o m y c i n ,  a c h a n g e  in 
t h e  r ad i ca l  s t r u c t u r e  or  in t h e  c o n f i g u r a t i o n  of w h i c h  is 
o r d i n a r i l y  a c c o m p a n i e d  b y  p r a c t i c a l l y  c o m p l e t e  loss  of 
a n t i m i c r o b i a l  a c t i v i t y .  T h u s  t h e  s u b s t i t u t i o n  in va l i no -  
m y c i n  of e v e n  one  L-lactic acid r e s idue  b y  L - a - h y d r o x y -  
i sova le r ic  acid ( X X V I ) ,  n o t  to  m e n t i o n  all 3 L-lactic acid 
r e s idues  ( X X I V ) ,  c ause s  t h e  c o m p l e t e  loss  of a c t i v i t y  of 
t h e  c o m p o u n d .  Also t h e  v a l i n o m y c i n  a n a l o g u e s  a r e  de-  
p r i v e d  of a c t i v i t y  in  w h i c h  n o t  o n l y  all t h r e e  b u t  even  a 
s ingle  D-cc-hydroxyisovaler ic  acid r e s idue  is r ep l aced  b y  
a n  L - ~ - h y d r o x y i s o v a l e r i c  acid ( X X V I I  a n d  X X V I I I )  or  
a n  L-lactic ac id  r e s idue  b y  a D-lactic ac id  r e s idue  ( X X I X ) .  
(4) I t  is of p a r t i c u l a r  i n t e r e s t  t h a t  t h e  s u b s t i t u t i o n  of a n  
e s t e r  g r o u p  b y  a n  a m i d e  g r o u p  in v a l i n o m y c i n  does  n o t  
lead to  a n y  a p p r e c i a b l e  c h a n g e  in  t h e  a n t i m i e r o b i a l  p r o p -  
e r t i e s  of  t h e  molecule .  T h u s ,  i t  w a s  f o u n d  t h a t  s u b s t i t u -  
t i o n  of one  of t h e  L-lactic ac id  r e s i d u e s  b y  L-a lan ine  
( X X X I V )  c h a n g e s  l i t t le  t h e  a c t i v i t y  of t he  c o m p o u n d .  

F r o m  a c o m p a r i s o n  of t h e  d a t a  o n  t h e  a n t i m i c r o b i a l  
a c t i v i t y  of t h e  v a l i n o m y c i n  a n d  e n n i a t i n  cyc lodeps i -  
p e p t i d e s  a n d  of  s e r r a t a m o l i d e ,  one  m a y  in fe r  t h a t  t h e  size 
of  t h e  r ing ,  wh i l e  i t  m u s t  be  con f ined  w i t h i n  c e r t a i n  l imi ts ,  
c a n  n e v e r t h e l e s s  v a r y  c o n s i d e r a b l y l S ;  u n d e r  c e r t a i n  con-  
d i t i ons  a n  e s t e r  g r o u p  m a y  be  s u b s t i t u t e d  b y  a n  a m i d e  
g r o u p ,  a n d  s o m e t i m e s  19 a m e t h y l  a m i d e  g r o u p  b y  a n  
a m i d e  g r o u p ;  i t  is a lso  n o t e w o r t h y  t h a t  t h e  a m i n o  acid  
r e s i d u e s  c a n  u n d e r g o  s t r u c t u r a l  a n d  c o n f i g u r a t i o n a l  
c h a n g e s  to  a g r e a t e r  e x t e n t  t h a n  t h e  h y d r o x y  acid resi-  
dues .  

T h e  a n t i b i o t i c  a c t i v i t y  of t he  d c p s i p e p t i d c s  we  h a v e  
s t u d i e d  is a p p a r e n t l y  a r e s u l t  of t h e i r  i n t e r a c t i o n  w i t h  t h e  
l i p o p r o t e i d s  of t h e  cell m e m b r a n e s  w h i c h  is m a n i f e s t e d  in 
t h e i r  c a p a c i t y  for  i n d u c i n g  ac t i ve  t r a n s p o r t  of  s o m e  
m o n o v a l e n t  ions  in m i t o c h o n d r i a .  

R e c e n t l y ,  PRESSMAN h a s  s h o w n  t h a t  v a l i n o m y c i n  
b r i n g s  a b o u t  a v e r y  s t r o n g  ac t ive  t r a n s p o r t  of  K +  b u t  
n o t  of N a  + ions  in a n i m a l  m i t o c h o n d r i a  2°. F u r t h e r ,  in  a 
c o o p e r a t e d  s t u d y  b y  PRESSMAN a n d  u s  of a n u m b e r  of  
s y n t h e t i c  v a l i n o m y c i n  a n d  e n n i a t i n  a n a l o g u e s ,  t h e  conc lu -  
s ion  w a s  d r a w n  t h a t  a p a r a l l e l i s m  ex i s t s  b e t w e e n  t h e  an t i -  
m i c r o b i a l  a c t i v i t y  of t h e  d e p s i p e p t i d e  a n t i b i o t i c s  a n d  t h e i r  
ion  t r a n s p o r t  i n d u c t i o n  p r o p e r t i e s .  A m o n g  t h e  v a l i n o m y -  
cin a n a l o g u e s  t h i s  p a r a l l e l i s m  is n o t  o n l y  q u a l i t a t i v e  (ac- 
t ive  K +, b u t  no  N a  + t r a n s p o r t ) ,  b u t ,  to  a f i r s t  a p p r o x i m a -  
t ion ,  also q u a n t i t a t i v e  (Tables  I I  a n d  I I I  w i t h  T a b l e  IV) .  

17 The compounds given in the Table do not inhibit growth of 
Denterophoma tracheiphila, F~'~sarium culn, orum, Fusarium oxy- 
sporum and Verticcillium dahliae. 

is According to preliminary data the 16-membered cyclodidepsi- 
pcptide (XLIV) possesses weak antimicrobial properties, but its 
analogues (XLV) and (XLVI) do not. 

19 R. O. STUDER, Report to the 6th European Peptide Symposium, 
Athens (1963). 

20 C. MOORE and B. C. PRESSMAN, Biochem. biophys. Res. Conlmun. 
15, 562 (1964). 

21 B. C. PRESSMAr¢, Proc. Nat. Acad. Sci., USA 53, 1076 (1965). 
22 B. C. PRESSMAN, private communication. 
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Thus ,  t he  a n t i m i c r o b i a l  a c t i v i t y  a n d  t he  ion t r a n s p o r t  in-  
duc t ion  capac i ty  of c o m p o u n d  (XVI)  are b o t h  a p p r o x i m a -  
t e ly  1 : 10 t h a t  of v a l i n o m y c i n  (I), a n d  b o t h  p rope r t i e s  are 
e i t he r  comple t e ly  or  a l m o s t  comple t e ly  a b s e n t  f rom com-  
p o u n d s  (X), ( X X I X )  a n d  ( X X X I ) .  A s imi l a r  p i c tu re  is to  
be  seen in t he  e n n i a t i n  ana logues :  c o m p o u n d s  ( X X X V I  to  
X X X V I I I )  dif fer ing c o m p a r a t i v e l y  l i t t l e  in  a n t i m i c r o b i a l  
p roper t i e s  h a v e  also closely r e l a t e d  ion t r a n s p o r t  induc-  
t ion  p roper t i e s ;  c o m p o u n d  ( X X X I X )  w i t h  n a r r o w  an t i -  
microbia l  s p e c t r u m  shows also d i m i n i s h e d  ion t r a n s p o r t  
i nduc t i on  ac t iv i ty ,  a n d  in  c o m p o u n d s  (XL)  a n d  (XLI)  
b o t h  these  p roper t i e s  are  e i t h e r  o n l y  v e r y  w e a k l y  m a n i -  
fes ted or  are  c o m p l e t e l y  a b s e n t  ~3. F ina l ly ,  as  h a s  been  
shown  earl ier ,  al l  c y c l o h e x a d e p s i p e p t i d e s  of t h e  spor ides-  
mol ide  series l ack  a n t i m i c r o b i a l  a c t i v i t y% a n d  t he  resu l t s  
of t he  t e s t s  ca r r i ed  o u t  on  spor idesmol ide  I ( X L I I )  b y  
PRESSMAN h a v e  s h o w n  t h a t  i t  is p rac t i ca l ly  devo id  of t h e  
ab i l i ty  to  i nduce  ion  t r a n s p o r t .  

A p p a r e n t l y  t he  deps ipep t ide  an t i b i o t i c s  are  inducers  of 
K+ ion  t r a n s p o r t  as  t he  r e su l t  of i n t e r a c t i o n  w i t h  a 
special ized m i t o c h o n d r i a l  r e c e p t o r  s i te  con t ro l l i ng  t h i s  
t r a n s p o r t .  I n  a g r e e m e n t  w i t h  PRESSMAN, we bel ieve  t h a t  
th i s  i n t e r a c t i o n  can  h a r d l y  be  due  m e r e l y  to  t h e  sur face  
ac t ive  p rope r t i e s  of t h e  molecules,  b u t  i t  is s t i l l  d i f f icul t  
to  m a k e  a n y  con jec tu re  as to  t he  s t r u c t u r a l  f ea tu re s  of 
these  c o m p o u n d s  wh ich  d e t e r m i n e  t h e i r  ab i l i t y  to  i n t e r a c t  
w i t h  t h e  recep tor ,  n o t  to  m e n t i o n  t he  n a t u r e  of t h i s  in t e r -  
ac t ion .  

Zusammen[assung. Auf  G r u n d  eines g rossen  Vergle ichs-  
m a t e r i a l s  w u r d e n  die S t r u k t u r e l e m e n t e ,  die fiir die an t i -  
mikrobie l le  Akt ivi t~i t  de r  Cyc lodeps ipep t ide  n 6 t i g  s led,  

e rmi t t e l t .  I n s b e s o n d e r e  w u r d e n  RinggrSsse,  E r s a t z  der  
E s t e r -  ode r  N - M e t h y l a m i d - G r u p p e  d u r c h  eine Amid -  
g ruppe ,  s t r uk tu r e l l e  u n d  k o n f i g u r a t i v e  A n d e r u n g  der  
Aminos~iure-  u n d  H y d r o x y s / i u r e r e s t e  s tud ie r t .  

M. M. SHEMYAKIN, E. I. VINOGRADOVA, 
M. YU. FEIGINA, N. A. ALDANOVA, 
IN'. F. LOGINOVA 25, I. D. I{YABOVA, 
a n d  I. A. PAVLENKO 26 

Institute [or Chemistry o] Natural Products, 
Academy of Sciences, Moscow (USSR), 
May 7, 1965. 

23 Naturally the valinomyciu depsipeptides, differing considerably in 
structure from the enniatiu depsipeptides differ also in the anti- 
microbial spectrum and especially in the degree (but not selectivity) 
of their ion trausport induction in mitochondria. Valinomycin dif- 
fers from the enniatins also in toxicity. Thus, according to K. A. 
SEnov, the toxicity of valinomycin on peroral administration 
(LDs0 2.5 ;ng/kg, mice) is practically the same as its toxicity on 
subcutaneous or interperitoneal administration 24, whereas like 
most cyclopeptides enniatin B is little toxic on peroral administra- 
tion {it gives no toxic effects even in doses of 1 glkg body weight). 

24 K. BROWN, J. BRENNAN, and CH. KELLEY, Antibiotics Chemother. 
12, 482 {1962). 

~ Laboratory for Chemistry of Antibiotics, Institute for Chemistry 
of Natura[ Products, Academy of Sciences, Moscow (USSR). 

2~ Laboratory of Microbiology, Institute for Chemistry of Natural 
Products, Academy of Sciences, Moscow (USSR). 

A D D E N D U M :  A. KREBS u n d  H. SCI~ALTEGGER, Expe r .  
27, 12S (1965). 

I n  unsereI1 Untersuchungen fiber den Wirkungsmeeha- 
nismus yon Chrysarobin und Dithranol bei Psoriasis ~mrde  
ausgef i ihr t ,  dass  wi r  u n t e r  Cy tos tase  n i c h t  n n r  ausschl iess-  
l ich C h e m o t h e r a p i e  m a l i g n e r  T u m o r e n  ve r s t ehen ,  s o n d e r n  
a l lgemein  H e m m u n g  de r  Ze l l t e i lung  d u r c h  verschiedene 
Mechanismen. So k 6 n n e n  z .B.  a n  de r  e p i d e r m a l e n  Re-  
g e n e r a t i o n  a u c h  n e u r o n a l e  S t e u e r e l e m e n t e  be te i l ig t  sein. 
W i t  k ~ n n e n  d a h e r  n u r  sagcn,  dass  D i t h r a n o l  in  e inen  
Regelkre is  e ingre i f t ,  we lcher  mSglichei~veise bei  Psor ias i s  
so ges t6 r t  ist,  dass  d a d u r c h  z .B .  die Z e l l t e i hm gs r a t e  seh r  
s t a r k  e r h 6 h t  wird.  De r  im zwei t en  A b s a t z  de r  ~ Schluss-  
folgerungem> ange f i ih r t e  Pas sus  ~spezifisch zel l te i lungs-  

h e m m e n d  ,) k b n n t e  zu r  e inse i t igen  Auf fas sung  f i ihren,  dass  
n u r  e ine d i r ek t e  Z e l l t e i l u n g s h e m m u n g  d u r c h  D i t h r a n o l  in  
B e t r a c h t  kiime. I m  i ib r igen  w i rd  das  B a k t e r i e n w a c h s t u m  
d u t c h  D i t h r a n o l  n i c h t  g e h e m m t  1. 

H. SCnALTEGGER und A. KREBS 

Organisch-chemisches Institut der Universitiit Bern und 
Dermatologische Universitiitsklinik, Bern (Schweiz), 
7. Juni 1965. 

1 W. PATZSCHKE, Arch. Derm. Syph. 747, 123 (1922). 


