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r '~(I L't/~]r~ oi,s of ( - ) - l / 2 - cyc lohexaned io I  = (1 ~/) J, (2 ~) = 

- A = - 11.73{(n+ + 2 ) / 3 } ¢ + . -  [M]~(W) of (--)-l /2- 

cyclohexanediol ,  + 54,0 ° .'. ~ H  = 4.6036 {3/(n ~ + 2)} 

(6) 

This value is near ly  equal  to the value in Equat ion 5. 
This fact  indica tes  t h a t  the  values in Equat ions  5 and 6 
are bo th  fair ly  reliable. The values of A and B for 
[#~°obs in the  square  brackets  in the  Note of Table II,  can 
be ob ta ined  b y  mul t ip ly ing  those for [/+~caica {3/(n ~ + 2)} 
by  the  value of ¢~H {( n++ 2)/3)}, 4.7340. Of course, when 
using E q u a t i o n  5, new values of 27~/2]~obs of polyhydroxy-  
cyc lohexanes  of C 1 conformat ion  which are shown in 
Table I of t he  previous  paper  ~ are apparent ly  different  
f rom t h e  observed  values of [M]D(W ). This fact can, 
however,  be expla ined  reasonably by  the  probable as- 
s u m p t i o n  t h a t  each  of those polyhydroxycyclohexanes  
exis ts  in t he  equi l ibr ium mixture  of C 1- and 1 C-con- 
formers  in i ts  wa te r  solution. In  this  article, bo th  of the  
series of va lues  of A and  B which are given in the Note 
of Table  II ,  are  used.  W h e n  using these values in Equa-  
t ions  I and  2, ~ 2~[/*~:o obs of (--)-1, 2/3, 4-cyclohexanetetrol  
is ca lcula ted  as 71.8 ~or 93.2] ~ (C 1 conformation anti 
- -  141.7 ~or --  184.3] ~ (1 C conformation).  The observed 
value of ~M]~('~V), --109.2 °, of (--)- l ,2/3,4-cyclohex- 
anete t ro l  indica tes  the  presence of 15.3% [or 27.1%] 9 
of C 1 con fo rma t ion  and  84.7% for 72.9%]* of 1 C con- 
format ion  in the  equi l ibr ium state.  F rom these concen- 
t ra t ions ,  one m a y  calculate t~ the conformational  equilib- 
r ium cons t an t ,  K,  and  f rom this  the free energy dif- 
ference, A F  °, be tween  the  two conformations (i.e. the 
s t r eng th  of t he  ad jacen t  trans hydrogen bonding forcc 
be tween  (OH)~# - and  (OH) ~ -  plus the diffcrcnce in 

solvation energy between the solvent ,  water ,  and  each of 
the  two conformers) may be calculated as below: 

K = [1 C]]tC 1] =: 84.7/15.3 == 5.54 

for, K = 72.9/27.1 = 2.69] 

A1 :° = - R T I n K =  - 2.303 R T 1og(5.541 = 

-- 1.0 keal /mole 

[or, A F ° =  - 2.303 R T Iog(2.69) = - -0 .6  kcal/mole] 

This wdue seems to be comparable  wi th  - 1.1 kcal /mole tz  
the usu,'fl value of the corresponding hydrogen  bonding  
force (O-H ..O) in CCI~ solution s. 

Zusammen/assung. Mit Hilfe tler PM-Methode  ist  die 
molekulare Rotat ion wm ( -  )-l , 2/3, 4-Cyclohexante t ro l  
untersucht  worden, l )araus geht  hervor,  dass  diese Ver- 
bindung in wiisscriger l+6sung als Gemisch tier C 1- und 
1 C-Konstel lat ionen w>rliegt. 
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C h e m i c a l  S t r u c t u r e  o f  C i r c u l i n  A 

In  the  course of our  work in the  colistin ~ and polymyxin  
series ~ we inves t iga ted  the  s t ruc ture  of circulin A s, 
ano the r  an t ib io t ic  exer t ing  high ac t iv i ty  against  gram 
negat ive  bacter ia .  KOFFLt~R and KOBAYASHI ~ deduced 
the chemical  s t ruc tu re  of th is  ant ibiot ic  tenta t ively  as a 
cyclic decapep t ide .  This  seemed to be very unusual in 
view of the  close biological and chemical relationship 
be tween circulin A, the  po lymyxins  and the colistins. The 
result  of our r e -examina t ion  now proves the  s tructure of 
circulin A to  be t h a t  shown in Figure 1 ~, confirming tha t  
circulin A def in i te ly  belongs to  the  po lymyxin  family. 

Circulin A p roduced  by  Bacillus circulans ATCC 14040 
grown accord ing  to  NELSON et  al. ~ was isolated from the 

(c~)L-Dab-->- D-Leu-->- L-Ile 

Moa--~ (e)~-Dab+ ~-Thr-~ (~)L-Dab--~ L-Dab 
0') 

¢ " 

L-Thr -6- ~-Dab(~) ..~- L-Dab 

Fig, 1. Full structure for circulin A. 

culture fluid mainly by ion exchange chr t )matography  
(Amberlite IRC-50, H+-form) and  CI~AIC,'S counter -  
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4 1 le--N (e)Dab 
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8 T h r - ~  (y)Dab--~ (~)Dab---~ D-Leu 

] Thr--~ (y)Dab--N (¢x)Dab-->- D-Leu-~ lie-->- (~)Dab--~ (~z)Dab [ 
- - - -  + (~) 

Dab 

Fig. 2 

c u r r e n t  d i s t r i b u t i o n  us ing  t he  s y s t em s  n - b u t a n o l / s e c  b u -  
t a n o l / 2 N  acet ic  acid 2 :1  : 5 (v/v) a n d  n - b u t a n o l / 2 %  di- 
ehloro  acet ic  acid 1 : 1 (v/v) .  W e  were able  to  con f i r m  t he  
c o n s t i t u e n t  a m i n o  acids L-Dab,  L-Thr,  L-Ile, D-Leu in  t h e  
m o l a r  r a t io  6 : 2 : 1 : 1  a l r e ady  r epo r t ed  4 as well  as the  
p resence  of ( + ) - 6 - m e t h y l  oc tano ic  acid (gas c h r o m a t o -  
g raphy) .  

Us ing  our  t e c h n i q u e  w i t h  Nagarse  i (subt i lo  pep t i da se  A 
[EC 3 . 4 . 4 . 1 6 ] )  we o b t a i n e d  t h e  fol lowing f r a g m e n t s :  
(1) Moa + ( ~ ) D a b  --> Thr ,  (II)  Moa + (~ )Dab  + T h r  
--~ (~)Dab ,  ( I I I )  x, 7 - d i a m i n o b u t y r i c  acid a n d  (IV) a cyclic 
pep t i de  h a v i n g  t h e  a m i n o  acid mo la r  r a t i o  of 4 : 1 : 1 : 1 of 
~, y - d i a m i n o b u t y r i c  acid : t h r e o n i n e  : leucine : isoleucine.  
U p o n  d i n i t r o p h e n y l a t i o n  of (IV) a n d  hydro lys i s  of t he  
r e su l t i ng  D N P - c y c l i c  pep t ide ,  we d e t e c t e d  ~ - D N P - D a b ,  
wh ich  could n o t  be  found  in comple t e ly  d i n i t r o p h e n y l a t e d  
c i rcul in  A. Cons ider ing  t he  a b o v e  resul ts ,  t h e  s t r u c t u r e  of 
c i rcul in  A was deduced  to be  M o a - >  ( ~ ) D a b - - > T h r  
- ~  (~ )Dab  cyclic h e p t a p e p t i d e .  

The  cyclic p a r t  was no t  h y d r o l y s e d  b y  Nagarse .  How-  
ever ,  i n f o r m a t i o n  on  i t s  s t r u c t u r e  r e su l t ed  f rom pa r t i a l  
ac id  hydro lys i s  of t he  u n d e g r a d e d  an t ib io t i c .  T he  frag- 
m e n t s  1-11 (Figure  2) were o b t a i n e d  besides  ]Dab, 
Moa --> (~) D a b  a n d  o t h e r  f r agments .  F r o m  t he  s t r u c t u r e  
of t he  pep t ides  1-11 t he  ex is tence  of t he  open  c h a i n  nona -  
pep t i de  V sequence  was deduced .  

On t he  bas is  of these  resu l t s  c i rcul in  A m u s t  h a v e  t h e  
s t r u c t u r e  as shown  in F igure  1. 

Thus  c i rcul in  A has  a s imi la r  s t r u c t u r e  to  p o l y m y x i n  Bt  
a n d  col is t in  A. Circul in  A differs  f rom p o l y m y x i n  B 1 in 
h a v i n g  D-Lea --> t - I l e  in  place of D-Phe --> L-Lea a n d  
f rom col is t in  A in h a v i n g  L-Ile in  place of L-Leu v. 

Zusarnmen/assung. Es wird fiber die S t ruk tu rau fk lX-  
r u n g  yon  Circul in  A, e inem A n t i b i o t i c u m  aus  Bacillus 
circulans ATCC 14040, be r i ch te t ,  d e m  die F o r m e l  de r  
F i g u r  1 z u k o m m t .  S o m i t  gehGrt  a u c h  Circul in  A zur  
P o l y m y x i n f a m i l i e .  

I{. FUJIKAXVA, Y.  SUKETA, 
K.  HAYASHI, a n d  T. SUZUKI 
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7 According to a personal communication from Dr. K. VOGLER of 
F. Hoffnlann-La Roche & Co. Ltd., Basel (Switzerland), the op- 
tical rotatory curve of the purified circulin A is very similar with 
that  of colistin A. This fact also suggested that  circulin A had a 
structure sinlilar to colistin A. We wish to express our thanks to 
Dr. K. VOGLER for valuable discussions about this study. 

B i l d u n g  y o n  s u b s t i t u i e r t e n  D i s c h w e f e l - N i t r i d e n  
a u s  H a l o g e n c y a n e n  u n d  D i m e t h y l s u l f o x i d  ~ 

Bei  de r  E i n w i r k u n g  yon  Ch lo rcyan  oder  B r o m c y a n  
auf  D i m e t h y l s u l f o x i d  b e o b a c h t e t  m a n  die E n t w i c k l u n g  
yon  CO~ a n d  es e n t s t e h e n  dabe i  farblose,  k r i s ta l l i s ie r te  
Salze. Sic k o n n t e n  als s u b s t i t u i e r t e  Dischwefe ln i t r ide  (I) 2 
iden t i f i z ie r t  w e r d e n  u n d  bes i t zen  die d u r c h  folgende 
G r e n z f o r m e n  u m s c h r i e b e n e  S t r u k t u r  : 

® 
[(CHa)2S=N S®(CH3)z]X ~ ~- 1) [(CHz)2S--N-S(CHa)2]X@ 

® 
~F----~ [(CH3)~S N__'_ S (CH3)2]X ® I 

X - Br, CI 

Der R e a k t i o n s m e c h a n i s m u s  b e r u h t  v e r m u t l i c h  au f  der  
B i l d u n g  eines A d d u k t e s  aus  zwei Moleki i len D i m e t h y l -  
sul foxid  u n d  e i n e m  Molekti l  H a l o g e n c y a n  u n d  anschl ies-  
s e n d e m  Zerfa l l  der  lab i len  A d d i t i o n s v e r b i n d u n g  u n t e r  
A b s p a l t u n g  yon  CO~ (siehe F o r m e l n  Sei te  309). 

I n  i ihn l icher  Weise  ve r l~u f t  die kfirzl ich ge fundene  3 
R e a k t i o n  yon  Schwefe l s / iu re - i socyana ten  m i t  D i m e t h y l -  
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