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214-215°, laid --71.5°, c 2.5, DMF). The N-decarbo- 
benzoxylation of the latter by means of HBr  in acetic 
acid followed by step-by-step peptide synthesis, using 
each time the appropriate carbobenzoxy amino acid p- 
nitrophenyl ester ", afforded the fully protected nona- 
peptide I (m.p. 227-229 °, [=]D --64"5°, C 1, DMF). By a 
similar procedure, other fully protected nonapeptidesL 
having the same sequence of amino acids s, have been 
prepared, e.g. I I  (m.p. 224-226 °, [=3D --60"6°, C 1, DMF), 
II1 (m.p. 217-220% [=]D --55'2°, C 1, DMF), and IV (m.p. 
226-229°, [=~D --56"6°, C 1, DMF). Removal  of the S- 
protecting acyl groups from the protected nonapeptides I 
and II  by methmaolysis in the presence of sodium meth- 
oxide gave the N-carbobenzoxy-nonapeptide V with free 
- S H  groups (m.p. 234-235 °, [=~D --46"2°, C 1, DMF). The 
compound V may be called N-carbobenzoxy-oxytoceine 
according to the nomenclature proposed by du Vigneaud. 
Using as starting materials I I I  and IV, the N-t-butyloxy- 
carbonyl- and the N-o-nitrophenylsulphenyl-oxytoceines 
have been prepared in the same manner. 

The details of the synthesis of all the above compounds 
and their transformation to oxytocin will be described in 
a forthcoming publication 9 

Zusammen/assung. Es wird die Synthese yon N- 
substituierten Oxytoceinen beschrieben, in  einem Fall 

wurde die Synthese durch Benutzung des S-Benzoyl- und 
S-Carbobenzoxy-L-cysteins erm6glicht. 
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Konf igurat ion  und p h a r m a k o l o g i s c h e  Aktivit/ it  
bei  1 -phen/ i thylsubst i tu ierten  1 , 2 , 3 , 4 - T e t r a -  

hydr o i so c h ino l ine n  

Verschiedene im Phenylrest der PhenRthylseitenkette 
substituierte 1 -PhenXthyl-2-methyl-6,7-dimethoxy- 1,2, 3,4- 
tetrahydroisochinolinderivate zeichnen sich durch phar- 
makologische Aktivi t~t  aus. Als Analgetika beanspruchen 
die 4'-Chlor-(I) 1-3 und die 4 '-Nitroverbindung (II)% als 
Antitussiva die 3', 4'-Dichlor-(III)1 und die 2%4', 5'-Tri- 
chlorverbindung (IV) besonderes Interesse. Zur Abklii- 
rung der Zusammenhiinge zwischen Konfiguration und 
\Virkung wurden diese vier Racemate  in ihre optischen 
Antipoden gespalten. Die pharmakotogische Auswertung 
ergab, class praktisch die gesamte analgetische Aktivi t~t  ~ 
jeweils nur einem Antipoden zukommt% Der gleiche 
Antipode zeigt auch hustenlindernde Eigenschaften 7, 
wiihrend die analgetisch inaktiven Enantiomeren h6ch- 
stens schwach anti tussiv wirken s. Die analgetische Akti- 
vi t~t  n immt  in der Reihe IV < I I I  < I < II  zu, die anti- 
tussive dagegen in der Reihe I < I I I  < IV < II. 

y ' )  CHaO"~( il x 2N 

CHaO/~/~ / "~CH s 
I R I : R  s = H ,  R z = C 1  
II R x = R a ~ H, R a : NO~ 

/ R ,  III  R 1 = H, R e : R 3 = C1 
]V R I = R  2 = R  3 =  C1 

R a / " ~  " / /  V R x = R 2 = I~ 3 = H 

R 2 VI R I = R ~ = H ,  R 2 = N H  a 

Bei den Verbindungen I, I I  und I I I  war jeweils der im 
Na-Licht negativ drehende 0 Antipode der analgetisch und 
antitussiv wirksame Bestandteil;  im Falle yon IV erwies 

sich hingegen der positiv drehende Antipode als die aktive 
Komponente.  Es war deshalb yon Interesse, alle dieso 
optisch aktiven Substanzen durch chemische Reaktionen 
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m i t e i n a n d e r  zu ve rkn i ip fen ,  u m  ihre  a b s o l u t e n  Konf igu-  
ra t ionen  b e s t i m m e n  zu k b n n e n .  

Die n e g a t i v  d r e h e n d e n  A n t i p o d e n  y o n  I (Stop.  77-78 °, 
x]~ = - -17 ,4  ° 4- 0,5°) 1,x° u n d  I I I  (Smp.  55-56  °, [ , t ]~ = 

10,6 ° + 1,0 o) ~0 sowie de r  pos i t i v  d r e h e n d e  A n t i p o d e  
YOn I V  (Smp. 105-106 °, [ ~  = + 21,6 ° -1- 1,0 °) w u r d e n  
rnit  N a t r i u m  in  s i e d e n d e m  A t h a n o l  r e d u k t i v  deha logen i e r t  
und  l ie fer ten  das  g e m e i n s a m e  P r o d u k t  V (Sdp.  155-165 ° 
bei 0,05 Torr ,  [~]}~ = - -7 ,6  ° q- 0,7°; H y d r o b r o m i d :  Stop.  
169-171 °, [ e ]~  = _ 15,7 ° 4- 0,5°). 

Die t~eduk t ion  des n e g a t i v  d r e h e n d e n  A n t i p o d e n  yon  
II  (Stop. 114_115 o, [~]~ = _ 17,4 °) 4 m i t  PtO~ in M e t h a n o l  
zu VI  (t31, [ e ]~  = -- 29,5 °) u n d  die nach f o l gende  Deamin i -  
rung  y o n  V I  d u t c h  D ia zo t i e r en  u n d  R e d u k t i o n  m i t  HsPO~ 
Ii ihrte w i e d e r u m  zu V. S o m i t  weisen (-- ) I ,  ( - - ) I I ,  ( - ) I I I ,  
( + ) I V  und  ( - ) V  a m  A s y m m e t r i e z e n t r u m  C-1 die gleiche 
Konf igu ra t i on  auf.  Dies zeigt  s ich a u c h  im ghn l i chen  Ver-  
lauf der  R o t a t i o n s d i s p e r s i o n s k u r v e n  (Figur) .  N u r  bei  
gr6ssern WMlenIgngen  als  360 m/ ,  e r r e i ch t  die K u r v e  
des w i r k s a m e n  A n t i p o d e n  v o n  I V  pos i t ive  Drehwer t e .  

Da  die abso lu t e  K o n f i g u r a t i o n  ftir ( - - ) I  bere i t s  bewiesen 
Wurde n ,  be s i t z en  also a u c h  ( - - ) I I ,  ( - - ) I I I ,  ( + ) I V  u n d  
( ~ ) V  die in  de r  F i g u r  a n g e g e b e n e  1 R - K o n f i g u r a t i o n .  

Summary, T h e  abso lu t e  con f igu ra t i on  of four  p h a r m a -  
Cologically ac t ive  t e t r a h y d r o i s o q u i n o l i n e s  has  been  de te r -  
mined.  I t  was  s h o w n  t h a t  b o t h  t h e  l e v o r o t a t o r y  a n t i p o d e s  

of I, I I  a n d  I I I  a n d  t he  d e x t r o r o t a t o r y  e n a n t i o m e r  of I V  
possess R - c o n f i g u r a t i o n  a t  t he  a s y m m e t r i c  cen ter .  
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Structure and Pharmacological  Actions of Phys- 
alaernin, the Main Active Polypeptide of the Skin 

of Physalaemus fuscumaculatus 1 

I t  was  shown  ~ t h a t  m e t h a n o l  e x t r a c t s  of t h e  skin  of t he  
Sou th  A m e r i c a n  a m p h i b i a n  Physalaemus /uscumaculatus 
conta in  a n  eledois in- l ike p o l y p e p t i d e  which,  like ele- 
doisin, exe r t s  a power fu l  h y p o t e n s i v e  ac t ion  a n d  s t i m u -  
lates  e x t r a v a s c u l a r  s m o o t h  muscle .  T h i s  po lypep t ide ,  
called physalaemin, has  now  been  i so la ted  in  pu re  form 
and  iden t i f i ed  as t he  e n d e c a p e p t i d e  P y r - A l a - A s p ( O H ) -  
Pro-Asp ( N H 2 ) - L y s - P h e - T y r - G l y - L e u - M e t - N H v  

Syn thes i s  c o n f i r m e d  t h e  a b o v e  c o n s t i t u t i o n  ~, closely 
r e sembl ing  t h a t  of e tedois in  4,5. 

Isolation procedure and delermination o/ structure. 471 
fresh sk ins  of Physalaemus [uscumaculalus weighing  206 g 
and  323 dr ied  sk ins  we igh ing  32.8 g ( p h y s a l a e m i n  wi th -  
Stands d r y i n g  per fec t ly)  were  e x t r a c t e d  twice  w i t h  80% 
rae thanol .  T h e  c o m b i n e d  f i l tered e x t r a c t s  were  k e p t  in  
a re f r ige ra to r  and  se rved  as s t a n d a r d  c rude  e x t r a c t  for 
the  i so la t ion  of p h y s a l a e m i n .  

The  f i rs t  s t ep  in t he  pu r i f i ca t ion  of p h y s a l a e m i n  was 
the  a b s o r p t i o n  of t h e  c rude  p o l y p e p t i d e  d issolved in 95}~ 
e thano l  on  a lka l ine  a l u m i n a  a n d  s u b s e q u e n t  e lu t ion  w i th  
decreas ing c o n c e n t r a t i o n s  of e thano l .  P h y s a l a e m i n  was 
eluted b y  60% e thano l ,  whi l s t  one or two  m i n o r  ac t ive  
Po lypept ides  were e lu ted  w i t h  80 a n d  70% e thano l .  

F ina l  pu r i f i ca t i on  was  ach i eved  b y  s u b m i t t i n g  t h e  
pa r t i a l ly  pur i f ied  m a t e r i a l  to  a doub le  40 t r ans fe r s  
COUnter-current d i s t r i b u t i o n  us ing  two ,z -butanol  w a t e r  
sYStems wi th  p H  2 a n d  9 r e spec t ive ly  in t he  w a t e r  phase .  
The yield was 70 to  80%.  

Pu re  p h y s a l a e m i n  was  h o m o g e n e o u s  in  p a p e r  chro-  
r a a t o g r a p h y  a n d  e lec t rophores is ,  showing  a s ingle spo t  
With n i n h y d r i n ,  chlor ine ,  t he  i o d o p l a t i n a t e  r e a g e n t  of 
Sulphur a m i n o  acids 6 a n d  t he  c~-nitroso-fl-naphthol  re- 

a g e n t  of t y r o s i n e L  In  a s c e n d i n g  p a p e r  c h r o m a t o g r a m s  
w i t h  t he  s y s t e m  n - b u t a n o l :  acet ic  ac id  : w a t e r  (4 : 1 : 1), 
p h y s a l a e m i n  h a d  Rf  0.41. On e l e c t r o p h e r o g r a m s  i t  
m i g r a t e d  t o w a r d s  t h e  c a t h o d e  a t  acid p H  a n d  s h o w e d  no  
m o b i l i t y  a t  n e u t r a l  pH .  Acid  hydro lys i s  y ie lded g l u t a m i c  
a n d  a spa r t i c  acids,  a lan ine ,  prol ine ,  lysine,  p h e n y l a t a n i n e ,  
ty ros ine ,  glycine,  leucine a n d  me th ion ine .  Ten  o u t  of 
e leven  res idues  were p r e s e n t  in  a 1:1  mole  ra t io ,  a n d  
on ly  t h e  a s p a r t y t  res idue  was  f o u n d  to  be  p r e s e n t  in  a 2 : 1 
r a t i o  w i t h  r e spec t  to  the  o t h e r  a m i n o  acids.  

The  sequence  was e luc ida t ed  t h r o u g h  chemica l  a n d  
e n z y m a t i c  deg rada t i on .  P h y s a l a e m i n ,  like eledoisin,  was  
r e s i s t a n t  to  e n z y m a t i c  a t t a c k  a t  b o t h  t h e  C a n d  N t e rmi -  
nus .  T h e  Sange r  a n d  E d m a n  t e c h n i q u e s  fai led to  r evea l  a 
free N - t e r m i n a l  res idue.  U p o n  d iges t ion  w i t h  c h y m o -  
t ryps in ,  t he  consecu t ive  a p p e a r a n c e  of t h e  fol lowing frag-  
m e n t s  was  obse rved  in t he  r eac t i on  m i x t u r e s :  

C, [Glu, Ala, 2 Asp, Pro, Lys, Phe, Tyr], Co [Gty, Leu, Met], 
C a [Glu, Aia, 2 Asp, Pro], C a [Lys, Phe, T~a'], 
C B [Lys, Phe], C~ H-Tyr-OH, 
C 7 [Gly, Leu] and C s H-Met-NH 2 

I t  followed t h a t  c h y m o t r y p s i n  caused  a r a p i d  c l eavage  
a t  t h e  c a r b o x y l  b o n d  of t y r o s i n e  w i t h  re lease  of t b e  C- 
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