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In meiner etwas laienhaften Ubersetzung etwa: 
~Bernhard von Tours pflegte zu sagen, wir seien wie 
Zwerge, die auf den Schultern von Riesen s~issen ; dass 
wir mehr und entlegeneres als diese sehen, ist often- 
sichtlich nicht unserer besonderen Sehseh~irfe oder 
unserem hohen Wuchse zuzuschreiben, sondern der 
Tatsache, dass wir von ihrer gigantischen GrSsse in die 
HShe gefiihrt und emporgehoben wurden ~. Einer dieser 
Riesen ist PAUL KARRER. 

Summary. Polypeptides and proteins are compared 
with programmed machines capable of automatic 
functioning and of regulation. Among the regulatory 
processes, endocrine regulation is examined in more 
detail. Parallels are drawn to kybernetic devices, and 
concepts of organization and read out of information 
contained in polypeptide hormones are briefly dealt 

with. These views lead to recent work on a fluorescent 
derivative of ACTH, dansyllysine-21-AeTH-(1-24)- 
tetrakosipeptide, which is capable o}  binding to po- 
tential receptors. By  means of fluorescence polariza- 
tion it was discovered that this hormone derivative 
is specifically and strongly bound to glucose-6-phos- 
phate dehydrogenase from cow adrenals. 

Other work is described which pertains to the ques- 
tion of whether it is possible to write an original 
program in polypeptide language in order to Obtain 
molecules with new (biological) activities. We were 
able to construct a bicyclic peptide, S,S'-bis-cyclo- 
glycyl-hemicystyl-glycyl-glycyl-prolyl, capable of spe- 
cifically complexing potassium cations and trans- 
porting them through a lipophilic membrane. It is 
hoped to be able to achieve coupling of this transport 
to redox energy differences. 
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S y n t h e s i s  of  T y r o c i d i n e  B 1 

BATTERSBY and CRAIG 2 f rac t iona ted  in 1952 a mix ture  
of tvrocid ine  family  into 3 componen t s  des ignated  as 
tyrocid ine  A, B and C, using a t echn ique  of counter-  
cur ren t  d is t r ibut ion.  In  1955 KING and CRAIG 3 isolated a 
crystal l ine hydrochlor ide  of ty roc id ine  B (TB), and pro- 
posed the  s t ruc tu re  of TB to be a cyclic decapep t ide  
shown as II  in Figure 4. However ,  t hey  did not  men t ion  a 
quan t i t a t i ve  feature  of its an t ibac ter ia l  ac t iv i ty  and  da ta  
of some m e a s u r e m e n t s  such as mel t ing  po in t  and  specific 
ro ta t ion  a, 4. 

~_~ L-Val-L-Orn-L-Leu-D-I)he-L-pr~ - -~  

L-Tyr-L-Gln-L-ASn-D-Phe-L-X ,~-J 

Structure of tyrocidine A (I) and B (li). X represents an 
amino acid residue such as Phe (I) and Trp (Ii). 

We  repor ted  previously  the  synthes is  of ty roc id ine  A s 
and E e, and have  been a t t e m p t i n g  to synthes ize  o the r  
tyroeidines .  We  wish to repor t  here the  syn thes i s  of the  
cyclic decapep t ide  (II) des igna ted  as TB, and the  
chemical  and  biological proper t ies  of t he  syn the t i c  pro- 
duct  7. 

Z -Gln-Tyr -OEt  5 was hyd rogena t ed  in the  presence  of 
pa l lad ium black and an equiva len t  of hydrogen  chloride 
in a m ix tu r e  of e thanol  and D M F  to produce  H-Gln-Tyr-  
OEt .HC1 (III) s, 94%, mp  157-158 ~ [~ID + 22.40. Con- 
densa t ion  of Z(OMe)-Asn-ONp 9 wi th  I I I  gave Z(OMe)- 
Asn-Gln -Tyr -OEt  (IV), 63%, m p  213-214 ~ dec, ~=~D 
- -11 .0  ~ (DMF), which was t rea ted  wi th  hydraz ine  in 
D M F  to produce  Z(OMe)-Asn-Gln-Tyr -NHNH 2 (V), 95%, 
mp  243 ~ dec, [C~]D --, 11.0 o (d imethyl  sulfoxide). Condensa-  
t ion of the  azide der ived from V wi th  H-Val-Orn(&Z)-  

Leu-D-l 'he-Pro-OH.HC1 s gave Z(OMe)-Asn-Gln-Tyr-Val-  
Orn(&Z)-Len-D-Phe-Pro -OH (VI), 87%, mp  226-227 ~ 
[elD 22.2 ~ (DMF). (Anal. calcd, for C65Hs~O~7Nn.2H20: 
C, 58.77; H, 6.75; N, 11.60. Fo u n d :  C, 59.03; H, 6.88; N, 
11.67.) Remo v a l  of the  p - m e t h o x y b e n z y l o x y c a r b o n y l  
group f rom VI bv  t r e a t m e n t  wi th  t r i f luoroacet ic  acid 
yielded amorphous  H-Asn-Gln-Tyr-Val -Orn(&Z)-Leu-D-  
Phe -Pro -OH.CFaCOOH (VII) in q u a n t i t a t i v e  yield. 
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Z(OMe)-Typ-OH d i cyc lohexy lamine  sa l t  (VI I I )  was  
p r e p a r e d  in t he  usual  m a n n e r  1~ 71%,  m p  151-152 ~ [e]D 
+ 11.5 ~ The  c o n d e n s a t i o n  r eac t i on  of V I I I  w i t h  H-D-Phe-  
OBzl  b y  t he  DCC m e t h o d  gave  Z(OMe)-Trp-D-Phe-OBzl  
(IX),  82%, m p  137-139 ~ [(XlD + 3.6 ~ which  was saponi-  
l ied to Z(OMe)-Trp-D-Phe-OI t  (XI) ,  80%, m p  84-86 ~ 
[e~D -- 25.0 ~ X I  (1.2 equiv.)  in  e thy l  ace t a t e  was  t r e a t e d  
w i t h  H O S u  (1.4 equiv.)  a n d  t h e n  DCC (1.1. equiv.) a t  
0 ~ for 3 h. The  f i l t r a t e  f rom d icyc lohexy lu rea  was added  
to a so lu t ion  of t he  o c t a p e p t i d e  (vii) (1 equiv.)  and  t r i -  
e t h y l a m i n e  (1 equiv.)  in  DMF,  t h e  s t i r r ing  be ing  con- 
t i n u e d  a t  0 ~ for 5 h. This  t r e a t m e n t  11-14 gave  Z(OMe)- 
T r p - D - P h e - A s n - G l n - T y r - V a l - O r n ( ~ - Z ) - L e u - D - P h e - P r o -  
O H  (XII ) ,  70%, m p  215-216 ~ dec, laID - -33 .1~  (DMF). 
(Anal. calcd, for Cs~H104019Nla.2H20: C, 61.42; H, 6.55; 
N, 11.80. F o u n d :  C, 61.26; H, 6.42; N, 11.85.) 

T r e a t m e n t  of X I I  w i t h  10 equiv,  of d i - p - n i t r o p h e n y l  
sulf i te  gave  a m o r p h o u s  acy ldecapep t ide  p - n i t r o p h e n y l  
es ter  ( X I I I )  and  the  p - n i t r o p h e n y l  es ter  c o n t e n t  of X I I I  
was  e s t i m a t e d  to be  105% b y  means  of the  m e t h o d  de- 
scr ibed b y  SCHWYZER and  SIEBER 15. The  decapep t ide  p- 
n i t r o p h e n y l  es ter  t r i f luoroace ta te ,  o b t a i n e d  f rom X I I I  b y  
t h e  ac t ion  of t r i f luoroace t ic  acid,  was  t r e a t e d  w i t h  a large 
a m o u n t  of h o t  py r id ine  (55-60 ~ for the  cyc l iza t ion  re- 
ac t ion .  Pur i f i ca t ion  of t he  c rude  p r o d u c t  b y  pass ing  i t s  
aqueous  d i o x a n e - m e t h a n o l  so lu t ion  t h r o u g h  co lumns  of 
A m b e r l i t e  IRC-50 (H+ form) and  A m b e r l i t e  IR-45  ( O H -  
form) gave  cyc lo -Trp -D-Phe-Asn-Gln -Tyr -Va l -Orn(&Z) -  
Leu-D-Phe-Pro  (XIV),  43% (from X I I ) ,  m p  198-200 ~ 
Ea]D - -86 .9~ (Anal. calcd, for C~H,4015N14.2H20: C, 
61.68; H, 6.68; N, 13.25; tool. wt.,  1479. F o u n d :  C, 61.79; 
H,  6.58; N, 13.05; moI. wt. ,  1440.) R e m o v a l  of t he  benzyt -  
o x y c a r b o n y l  group f rom X I V  was a c h i e v e d  b y  ca t a ly t i c  
h y d r o g e n a t i o n  in t h e  presence  of a n  e q u i v a l e n t  of 
h y d r o g e n  chlor ide  in m e t h a n o l  to  p rov ide  t he  c rys ta l l ine  
cyclo - T rp  - D - Phe  - A s n  - G l n  - T y r -  V a l -  Orn  - Leu - D - Phe  - 
Pro .HC1.5H20 (II .HC1.SH20) as a des icca tor  (wi th  CaC12)- 
dr ied p r o d u c t ;  62%, m p  236-237 ~ dec, [e]D - -93 .0~  
(c 0.5, MeOH).  (Anal. calcd, for  C~sHssO13N14.HC1.5H~O: 
C, 56.87; H, 6.95; N, 13.66. F o u n d :  C, 56.71; H, 6.82; 
N, 13.62.) I t s  h o m o g e n e i t y  was  also a sce r t a ined  b y  th in -  
l ayer  and  p a p e r  ch roma tog raph i e s ,  p a p e r  e lec t rophores is  
and  ca rboxymethy lce l l u lo se  co lumn c h r o m a t o g r a p h y .  
Q u a n t i t a t i v e  a m i n o  acid d e t e r m i n a t i o n  gave  t he  fol lowing 
mo la r  r a t io :  T rp  1.06, P h e  1.86, Asp 1.01, Glu 1.02, T y r  
1.07, Val  0.97, Leu 0.97, P ro  0.96, Orn  1.00, N H  3 2.20 ~6. 

The  a n t i b a c t e r i a l  a c t i v i t y  t o w a r d  severa l  micro-  
o rgan i sms  was e x a m i n e d  17. I t  was  found  t h a t  levels of t he  
a c t i v i t y  of t he  s y n t h e t i c  pep t i de  {II.HC1) was  t h e  s ame  as 
t h a t  of t he  s y n t h e t i c  t y roc id ine  A 5 for the  G r a m  pos i t ive  
mic roo rgan i sms  (Staph. aureus a n d  B. subtilis) excep t  a 
microorgan ism,  Candida albicans; m i n i m u m  concen t ra -  
t ions  of g r o w t h - i n h i b i t i o n  for Candida albicans were 
found  to  be 12.5 ~xg/ml w i t h  t h e  T A  a n d  100 a g / m l  w i t h  I I .  
W o r k  on syn theses  of t h e  cyclic decapep t ide  cor respond-  
ing to t he  p roposed  s t r u c t u r e s  for t y roc id ine  C is and  D 19 
is in  progress  in  th i s  l abo ra to ry .  

ZusammenJassung. Die Syn these  yon  Tyroc id in  B du rch  
Zyk l i s i e rung  des a k t i v e n  Es te r s  des l inearen  Dekapep t i d s  
wird  beschr ieben .  
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A Nove l ,  Practical  Synthes i s  of 18 -Nors tero ids  

The  syn these s  of 18-nors tero ids  of p o t e n t i a l  med ic ina l  
i m p o r t a n c e  h a v e  been  r epo r t ed  b y  severa l  g roups l .  The  
p rocedures  are  b y  e i t he r  t o t a l  syn thes i s  or pa r t i a l  syn-  
thes is  wh ich  invo lve  mu l t i p l e  steps.  

The  a u t h o r  wishes  to  r epo r t  a new, p r ac t i c a l  p repa ra -  
t ion  of 18-nors teroids  f rom a n  a b u n d a n t  steroid,  heco- 
genin,  b y  a s imple  sequence,  wh ich  consis ts  of t he  de- 
c a r b o x y l a t i o n  of a 12-keto-18-oic acid,  a m e c h a n i s m  
p o s t u l a t e d  to t he  biogenesis  of fuku jusonorone ,  t h e  f i rs t  
n a t u r a l l y  occur ing  18-nors tero id  i so la ted  f rom Adonis 
amurensis b y  t he  a u t h o r  and  co-workers  2. 

3fi - Ace toxy  - 20fl - h y d r o x y  - 5e - p r e g n a n  - 12 - one ( I ), 
wh ich  is r ead i ly  accessible f rom hecogen in  3, was  t r e a t e d  
w i t h  lead t e t r a a c e t a t e  a n d  iodine  in cyc lohexane  expec t -  
ing t he  h e m i a c e t a l  ( I I I ) ,  or iodine  c o m p o u n d  (IV) 4 How-  
ever,  t he  maii1 p r o d u c t  d i r ec t ly  o b t a i n e d  in 50% yield 
was t he  p- lac tone  (II) 5, m p  209_211 o, vm~xNujol 1760 (p- 

lactone) ,  1730 (aceta te) ,  1705 (12CO) cm 1; ~ (in CDC13): 
8.93 (3H, s, 19-Me), 7.90 (3H, s, aceta te) ,  5.54 (1H, q, 
J = 6.5 Hz, 20-H), 5.25 (11.1, m, 3-H). The  reason  of th i s  
d i rec t  l ac tone  f o r m a t i o n  m a y  be  a t t r i b u t e d  to  a c t i v a t i o n  
of 18-methy l  g roup  b y  t h e  12-carbonyl  funct ion ,  t h o u g h  
i t  is a p a r t  b y  one c a r b o n  un i t .  However ,  t h e r e  are evi- 
dences  of the  f o r m a t i o n  of t he  h e m i a c e t a l  ( I I I )  or the  
iodine  d e r i v a t i v e  (IV), in  sma l l  amoun t s .  Thus ,  t he  
solvolysis  of t h e  m o t h e r  l iquor  in  aqueous  acet ic  acid fol- 
lowed b y  ch romic  acid ox ida t i on  gave  an  add i t i ona l  
a m o u n t  of t he  l ac tone  (II)  in 10% yield, and  also t r ea t -  
m e n t  of t he  m o t h e r  l iquor  w i t h  m e t h a n o l i c  sod ium hy-  
d rox ide  fol lowed b y  ch romic  acid ox ida t ion  afforded a 
m e t h o x y l  c o m p o u n d  (V), m p  209-210 ~ v ~ui~ 1710, 1700 ~n~x 
cm-~;  ~ (in CDC13) : 8.89 (31.1, s, 19-CH3), 8.70 (3H, d, J = 
7 Hz, 21-CH3), 6.60 (3H, s, OCH3), 5.89 (1H, q, J = 7 Hz, 
20-H), 5.05 (1H, s, 18-H). 


