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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 

Institute/or Protein Research, Osaka University, 
Osaka (Japan), April l, 1965. 

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 -  

1 Den Herren K.-O. ALT und Dr. H. WAGNER und ihren Mitarbeitern 
danken wir Ifir Spektren und Analysen. 

2 M. BECKE-GoEHmNG und H. P. LATSCHA, Angew. Chemic 7d, 695 
(1962). 

8 R. APPEL und H. RITTERSBACHER, Cheln. Ber. 97, 852 (1964). 
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RR•/se_o® R 
+ _ _ ~  R~>" S-O 

I I 
N--C-X @ @ 

N=C-X 

R 
S-O R 

R ]@l@ R>S-O/I R~'S 
N-C-X / R II 

N-C-X N @ X @ 
+ ~ R I I ~ R II 

: ~ S _ O  O R > S - O  R > S  

+ COs 

R = CH t 
X = Br, CI 

sulfoxid zu Sulfuryl-sulf iminen unter  Entwicklung von 
CO s . 

Die Umse tzung  yon  Halogencyan  mi t  Dimethyl-  
sulfoxid wird un t e r  Feuchtigkeitsausschluss bei einer 
Reak t ions tempera tu r  yon  20-30 Q in Gegenwart  oder Ab- 
wesenheit eines I~sungsmi t t e l s  (Benzol, Acetonitril) 
durchgeftihrt.  Der Verlauf der Reakt ion kann  auf Grund  
der COi-Entwic tdung leicht verfolgt werden. Die Salze I 
sind hygroskopisch u n d  zersetzen sich bei h6herer Tem- 
peratur.  Sie sind 15slich in  Wasser, Alkoholen, Dimethyl-  
sulfoxid, N*Methylformamicl u n d  Acetonitril,  unl6slich in 
Aceton, Benzol und  Petroli~ther. Ihr  Molekulargewieht 

wurde nach Verseifung mi t  alkoholischem Alkali  durch  
Riickt i t rat ion mit  HCI gegen Phenolphta le in  bes t immt .  
Bei der Hydrolyse zerfallen sie in Dimethylsulfoxid und  
Ammoniumhalogenid:  

2 HOH 
[(CHt)zSNS{CHt)t]~X @ ~ 2(CHt)ISO + NH, X 

Bei der katalyt isehen Hydr ie rung  ents tehen Dimethyl -  
sulfid und Ammoniumhalogenid :  

Hi 
[(CHa)tSNS(CHI)sJSX e I~ 2(CH¢)zS + NH,  X 

PdlC(CH.COOH) 
I 

Das IR-Spek t rum (Figur) weist eine starke, charak-  
teristische Absorpt ionsbande bei ca. 10,8-10,9 p a u f .  I m  
Einklang mi t  der v o r g e s c h l a g e n e n S t r u k t u r  zeigt das 
60 MHz-Protonenresonanzspektrum eine einzige Linie bei 
T ----- 6,94 (in CDCIa) flit das Chlorderivat  und  bei T ffi 7,16 
(in (CDs)tSO) fiir das Bromderivat .  

Chlorid des TeV/amethyl-dischwe/el (I V)-nitrids : In  einer  
Apparatur,  die mi t  einem auf  -- 5 ° bis 0* geki ihl ten Rtick- 
flussktihler versehen ist, werden un te r  staxkem Rt ihren  
bei 22-28 ° etwa 90-120 g gasf6rmiges Chlorcyan in 156 g 
Dimethylsulfoxid eingeleitet. Man rtihrt solange bei der  
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a n g e g e b e n e n  T e m p e r a t u r  wet ter ,  bis  das  R e a k t i o n s -  
gemisch  zu e inem Kr i s t a l l b r e i  e r s t a r r t  ist,  s a u g t  a b  u n d  
wi i sch t  die Kr i s taUe m i t  Aceton .  D as  R o h p r o d u k t  k a n n  
aus  Acetonitril/Aceton, A t h y l e n c h l o r i d  ode r  Pe t ro l -  
/ i ther /~kthanol  umkr i s t a l l i s i e r t  werden .  F a r b l o s e  Nade ln .  
F. ca. 170-180 °, Zers. (Kofler  H e i z b a n k ) .  R o h a u s b e u t e :  
120-145 g. 

C,HI~C1NS 2 ]3er. C 27,65 H 6,96 CI 20,41 N 8,06 S 36,91% 
Get. ,, 27,55 ,, 7,08 ,, 20,39 ,, 8,09 ,, 36,36% 

MG Ber. 173,73 
Get. 174 

Bromid des Tetramethyl-dischwe/el (IV)-nitrids: 31,2 g 
D i m e t h y l s u l f o x i d  w e r d e n  m i t  15,9 g B r o m c y a n  v e r s e t z t  
u n d  m i t  e i n c m  V i b r o m i s c h e r  w~.hrend 120 h bet  26-30 ° 
i n t e n s i v  d u r c h m i s c h t .  Die  e n t s t a n d e n e n  Kr i s t a l l e  w e r d e n  

ab f i l t r i e r t  u n d  m i t  A c e t o n  u n d  ~ t h e r  gewaschen.  U m -  
kr i s ta l l i s ie ren  aus  Ace ton i t r i l /Ace ton .  F. ca. 170-180 °, 
Zers. (Kofler  H e i z b a n k ) .  R o h a u s b e u t e :  11-13 g. 

C,HI~BrNS ~ ]3er. Br 36,63 N 6,42% 
Get. ,, 36,57 ,, 6,40% 

MG Ber. 218,18 
Get. 219 

Rdsum~. L o r s q u ' o n  fa i t  agi r  des ha log6nures  de cyano-  
g~ne sur  le d im6thy l su l fox ide ,  on  obse rve  le d 6 g a g e m e n t  
d ' ac ide  c a r b o n i q u e  e t  la f o r m a t i o n  de n i t r u r e s  de soufre 
subs t i tu~s .  

P.  Y.  BLANC 

Forschungslaboratorien der J. R. Geigy AG, Basel 
(Schweiz), I. Miirz [965. 

O n  the  B i o s y n t h e s i s  of  T e s t i c u l a r  S t e r o i d s  in  
v i t ro  and  i ts  I n h i b i t i o n  

I n  t h e  course of our  s tud ies  on  t he  se lec t ive  i n h i b i t i o n  
of va r i ous  s teps  in  t he  a d r e n a l  b i o s y n t h e s i s  of s te ro ids  b y  
3- a n d  4 - s u b s t i t u t e d  p y r i d i n e  d e r i v a t i v e s  ~-3, f u r t h e r  
ques t i ons  h a v e  ar isen ,  i nc lud ing  in p a r t i c u l a r  t he  follow- 
ing:  Is  i t  poss ible  to  d e m o n s t r a t e  s imi la r  example s  of 
i n h i b i t i o n  in o t h e r  species a n d  in o t h e r  t ypes  of endoc r ine  
t issue,  s u c h  as t h e  g o n a d s  or  t h e  p l a c e n t a  ? Are  t h e r e  a n y  
s u b s t a n c e s  c a p a b l e  of b l o c k i n g  p r e f e r e n t i a l l y  t h e  b io-  
syn thes i s  of a n d r o g e n s  a n d / o r  oes t rogens  w i t h o u t  in te r -  
fer ing w i t h  t h e  a d r e n a l  17a- a n d  l l f i - h y d r o x y l a s e s  ? I n  
o t h e r  words,  are  t h e r e  a n y  s u b s t a n c e s  w h i c h  d i r ec t ly  
i n h i b i t  e i t h e r  t he  s ide -cha in  sp l i t t i ng  of 1 7 ~ - h y d r o x y t a t e d  
C2~ s te ro ids  i n to  C19 s te ro ids  or  t h e  a r o m a t i s a t i o n  of 19- 
h y d r o x y l a t e d  C~9 s t e ro ids  in to  oes t rogens ,  t h e r e b y  exer t -  
ing a n  in f luence  on  fe r t i l i ty  ? 

Desc r ibed  be low are  t h e  r e su l t s  of e x p e r i m e n t s  in  
w h i c h  a n  a t t e m p t  was  m a d e  to  i n h i b i t  t h e  s ide -cha in  
sp l i t t i ng  of a p p r o p r i a t e  r a d i o a c t i v e  C21 s te ro ids  in  r a t  
t e s t i cu l a r  t i ssue  in v i t ro  4. 

Methods. F o r  a ser ies  of 12 i n c u b a t i o n s ,  13 g of f resh 
t e s t e s  t a k e n  f rom n o r m a l  r a t s  (aged 2 m o n t h s )  were  
h o m o g e n i z e d  for  4 ra in  a t  0°C in  220 ml  buf fe r - sa l ine  
so lu t ionS;  for  e ach  i n c u b a t i o n ,  17 ml  ( co r respond ing  to  
1 g t issue)  were  t h e n  a d d e d  in a specia l  f lask to  17 ml  
i n c u b a t i o n  so lu t ion  ~ t o g e t h e r  w i t h  t h e  r a d i o a c t i v e  pre-  
cursor .  Af t e r  t h e  t e s t  subs t ances ,  d i sso lved  in  0.25-0.5 m l  
w a t e r  or e t h a n o l ,  h a d  b e e n  added ,  t h e  i n c u b a t e  was  
gassed  for  2 h a t  35°C w i t h  O J C O  2 ( 95 / 5%;  0.5 l / rain)  
a t  p H  7.1-7.25.  T h e  c o m p o s i t i o n  of each  i n c u b a t e  was  
as  fol lows:  vo l  34 ml,  f resh  t i ssue  1 g, N A D P  14 .5 / ,moles ,  
49.3 m M  NaC1, 14.7 miV/KC1, 5.9 m M  Na~HCO4, 10 m M  
NaHCO3,  20 m M  K - f u m a r a t e ,  4 m M  MgSO 4, 59 m M  
sucrose,  0 .12-2.0  /*C s t e ro id  precursor ,  i.e. for r ou t i ne  
p r o c e d u r e  0.12/*C 4-14C-17-hydroxyproges terone ,  sp.  ac t .  
35.9 m C / m m o l e ,  w e i g h t  r a t i o  s t e ro id / t i s sue  2 . 6 - 1 0 - %  
Af te r  h a v i n g  b e e n  w o r k e d  u p  as desc r ibed  in 5, t h e  ace tone-  
soluble  p o r t i o n  of t h e  CHC13 e x t r a c t  was  p a p e r c h r o m a t o -  
g r a p h e d  e i t h e r  free or  fol lowing a c e t y l a t i o n ;  for  r o u t i n e  
p r o c e d u r e  1/40 of t h e  a c e t y l a t e d  e x t r a c t  was  r u n  on  
s t r ips  in  t h e  ' D e c a n i t '  s y s t e m  n; t he  p a p e r  c h r o m a t o g r a m s  
were q u a n t i t a t e d  e i t he r  in  t he  P a c k a r d  T R I C A R B  l iquid  
scint ,  c o u n t e r  Model  314 E x  or  in  t h e  P a c k a r d  Rad io -  

c h r o m a t o g r a m  s c a n n e r  Model  7201. I f  t h e  n e t  rad io-  
a c t i v i t y  (NRA)  of t h e  p e a k s  of a n d r o s t e n e d i o n e  a n d  
t e s t o s t e r o n e  in o/ of t he  N R A  of t h e  t oa l  s t r i p  = U, a n d  /O 
t h e  r e m a i n i n g  p e r c e n t a g e  of t h e  N R A  of t he  p recur -  
sor = V, t h e n  t h e  degree oi  t he  s ide -cha in  sp l i t  D cor- 
r e sponds  to  ( U - - V ) / U  • 100 (D = 100 in  t h e  con t ro l  ex-  
p e r i m e n t s  w i t h o u t  a d d i t i o n  of b lockers) .  A s ign i f i can t  
i n h i b i t i o n  is t h o u g h t  to  h a v e  a v a l u e  of 25-50,  a n d  is 
expressed  as t h e  ' e f fec t ive  c o n c e n t r a t i o n '  in  #g  sub-  
s t a n c e / m l  i n c u b a t e :  EC~5-50. 

A t  a w e i g h t  r a t i o  to  t i ssue  of 10 -~, 17 -hyd roxyp ro -  
ges te rone  was  c o m p l e t e l y  used  up,  y ie ld ing  5 0 - 8 0 %  
t e s t o s t e r o n e  a n d  5 - 2 5 %  a n d r o s t e n e d i o n e ,  as well  as l l -  
deoxycor t i so l ,  i t s  20 -d ihydro  d e r i v a t i v e  (20~) a n d  p regn-  
4-ene-17, 20a-diol-3-one in  a yie ld  of app rox .  0 . 2 - 2 % ;  no  
l l f l - h y d r o x y l a t e d  d e r i v a t i v e s  or  t e s to lo l ac tone  were 
found.  Q u a l i t a t i v e l y  s imi la r  resu l t s  were  o b t a i n e d  f rom 
the  t r a n s f o r m a t i o n  of 4-14C-progesterone, w h i c h  y ie lded 
1 7 - h y d r o x y p r o g e s t e r o n e  in  add i t ion .  W h e n  t r i t i a t e d  
p regneno lone ,  17 -hyd roxypregneno lone ,  a n d  and ros t -5 -  
ene-3fl, 17fl-diol were  i n c u b a t e d ,  t h e  m a i n  p r o d u c t  ob-  
t a i n e d  was aga in  t e s tos t e rone ,  w i t h  some a n d r o s t e n e d i o n e  
a n d  d e h y d r o e p i a n d r o s t e r o n e ;  b y - p r o d u c t s  cons i s t ing  
p a r t l y  of 20-d ihydro  d e r i v a t i v e s  (20x) a n d  p a r t l y  of z14-3 - 
ke to  ana logues  occu r red  in  v e r y  m u c h  lower  c o n c e n t r a -  
t i ons ;  for  t h e i r  i den t i f i c a t i on  see 5. To t h i s  e x t e n t  our  
resu l t s  were  in acco rdance  w i t h  those  r e p o r t e d  in  t he  
l i t e r a t u r e  6-s a n d  i n d i c a t e d  t h a t  in  ou r  s e t -up  t he  t e s t i cu l a r  

1 F. W. KAHNT and R. NEHER, Exper. t8, 499 (1962). 
R. NEHER and F. W. I{AHNT, Internat. Pharmacol. Meeting, 
Prague (August 1963), in R. ~ApF.~<, Ed., Drugs and Enzymes 
(Pergamon Press, 1965). 
F. W. KAHNT and R. NEHER, in preparation. 

* A short account of some of these results was given at the 2nd 
Intemat. Congress of Endocrinol., London (August 1964). 

5 R. NEHER, F. "~V. KAHNT, G.-D. ROVERSI, and A. BOMPIANI, 
Acta endocrinol., in press (1965). 

6 R. I. DORFMAN, E. I~ORCHIELLI, and M. GUT, Rec. Progr. Hormone 
Res. t9, 251 (1963). 

7 H. F. ACEVEDO, L. R. AXELROD, E. ISHIKAWA~ and F. TAKAKI, 
J. clin. Endocr. Metab. 23, 885 (1963). - J. M. ROS~ER, S. HORITA, 
and P. H. FORSHAM, Endocrinee 75, 299 (1964). 

s L. L. GROSSO and F. UNGAR, Steroids 3, 67 (1964). 


