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neuer Weg zu dieser synthetisch bisher nicht gut zugAng- 
lichen Alkaloidklasse. 

1, 2, 3, 4-Tetrahydro-6, 7-dimethoxy-isochinolin-1-essig- 
s/~ure-/~thylester (I), der aus Homoveratrylamin leicht er- 
hAltlich ist 10, n, wird durch Methylieren mit  Formaldehyd- 
Ameisens/~ure und anschliessende Verseifung in 1, 2, 3,4- 
Tetrahydro- 2-methyl- 6, 7- dimethoxy -isochinolin - 1-essig- 
s/~ure(II) (Smp. des Hydrochlorids 217-218 °, Zers.) umge- 
wandelt. Cyclisierung yon I I m i t  PolyphosphorsAure liefert 
1-Methyl-I, 2, 3, 7, 8, 8a-hexahydro-5, 6-dimethoxy-7-oxo- 
cyclopent[ij]isochinolin (III) (Smp. 102_104o; .)EtOH.max 259 
mIz, log e 3,90; 334 miz, tog ~ 3,56; IR-Carbonylbande 
(KBr) bei 5,88 B). Aus I I I  entsteht mit  Chloressigsiture- 
methylester und Natr iumamid in ~ther  der Glycidester 
IV (Stop. 158-159°), der durch siedende iithanolisch- 
w/issrige Kalilauge in den Aldehyd V (im Hochvakuum 
destillierbares 01; IR-Aldehydbanden (Film) bei 3,62 und 
5,83 tz) tibergefiihrt wird. V reagiert in Gegenwart von 
Natr iumhydrid oder Kal ium-t-butyla t  mit  Methylitthinyl- 
keton unter  Bildung yon D,L-Pronuciferin (VI) (Stop. 
148-151 °). Die synthetische Verbindung s t immt hinsicht- 

lich UV-Spektrum (Athanol), IR-Spektrum (Chloroform) 
und NMR-Spektrum (Deuterochloroform) mit  natiirli- 
chem (+)-Pronuciferin iiberein. Durch Reduktion mit  
Li thiumalanat  und nachfolgende S/~urebehandlung ent- 
steht aus VI D,L-Nuciferin (vii) (Smp. 136-138°), iden- 
tisch mit  einem durch Pschorr-Synthese erhaltenen Pr~L- 
parat 12. 

Summary. A synthesis of the alkaloid Pronuciferine 
(VI) is described. 
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T h e  Stab i l i ty  of  A n g i o t e n s i n a m i d e  in the  
P r e s e n c e  of U r e a  

I t  has been reported that  incubation of 5-L-isoleucyl 
angiotensin I I  with high concentrations of either urea or 
arginine results in a considerable loss of the oxytocic ac- 
t ivi ty of the polypeptide (BuMPUS et al. 1). The results of 
optical rotary dispersion studies on 5-L-isoleucyl angio- 
tensin I I ,  in the presence and absence of urea, were inter- 
preted as indicative of secondary order in the octapeptide; 
additional physical data led to the hypothesis of a helical 
conformation for the molecule stabilized by intra-chain 
hydrogen bonds (SMEBV et al. 2). Urea decreased the oxy- 
tocic activity of 5-L-isoleucyl angiotensin II  presumably 
by  rupturing the hydrogen bonds, thus destroying the 
helical conformation which was considered essential for 
biological activity (BoMPUS et al. 1). 

PAIVA et al. 8 reported that  the optical rotary dispersion 
of 1-L-asparaginyl-5-L-valyl angiotensin I I  (angiotensin- 
amide) is not affected by the presence of urea and, in 
addition, presented other physical data which indicate 
tha t  the octapeptide is not involved with intra-chain 
hydrogen bonds. This latter work was published while I 
was studying an unrelated polypeptide suspected of being 
involved in hydrogen bonding; in connection with this 
study attempts were made to inactivate angiotensinamide 
by incubation with urea - but  without success. The failure 
to inactivate angiotensinamide in this manner  constitutes 
evidence which supports the conclusions of PAIVA et. al. 
and is the subject of this report. 

~Iethods. (1) Isolated rat  uterus. Virgin Wistar  strain 
rats (180-200 g) were injected intramuscularly with di- 
ethylstilbesterol, 0.1 mg/kg, 20 h before being sacrificed. 
Uterine strips were suspended in 40 mI of modified Tyrode 
solution ('Tyrode II ' ,  SCHWARZ et al. 4) maintained at 
30°C, and aerated with a mixture of 95% O 3 and 5% COy 

(2) Isolated guinea-pig ileum: Segments of terminal  
ileum, 4 cm long, were excised from male Hart ley strain 

guinea-pigs (290-310 g) and suspended in 40 ml of Tyrode 
solution maintained at 38°C and aerated with 95% 0 2 
and 5% COy 

Solutions of angidtensinamide (Hypertensin-Ciba) 
were prepared in the appropriate tissue bathing medium, 
and introduced into the baths at  5 rain intervals in a 
volume of 0.4 ml by means of a 1 ml syringe. Bath concen- 
trations of angiotensinamide were 0.2 ng/ml for uterus, 
and 2,0 ng/ml for ileum. For the incubation mixtures a 
30% solution of urea was mixed with equal volumes of 
40 ng/ml, and with 400 ng/ml solutions of angiotensin- 
amide for uterus and ileum, respectively; the mixtures 
remained at room temperature (25°C) for 10 min before 
introduction into the baths in volumes of 0.4 ml each. 
Angiotensinamide solutions were left in contact with the 
tissues unti l  the start  of relaxation after which, the baths 
were flushed three times with fresh bathing medium. All 
contractions were recorded on a smoked drum by means 
of isotonic levers. A total of 10 uterine strips (5 rats) and 
9 ileal strips (9 guinea-pigs) were used. 

Results. Figures 1 and 2 show contractions of rat 
uterus and guinea-pig ileum, respectively, to angiotensin- 
amide and to mixtures of the polypeptide with urea. The 
contractions of both tissues were submaximal. For each 
tissue a control injection of 15% urea (bath concentration 
0.15%), left in contact with the tissue for 2 rain, did not  
influence a subsequent angiotensinamide-induced con- 
traction. A second control injection of a mixture of the 
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p o l y p e p t i d e  a n d  u r e a  i n t r o d u c e d  in to  t h e  b a t h  w i t h i n  5 
see of m i x i n g  r e su l t ed  in  a n o r m a l  response  of b o t h  t issues.  
T h e  m i x t u r e  of a n g i o t e n s i n a m i d e  a n d  urea ,  i n c u b a t e d  for  
10 rain,  r e su l t ed  in  c o n t r a c t i o n s  of i l eum a n d  u te rus ,  t h e  
a m p l i t u d e  of wh ich  was  no  d i f f e ren t  f rom t h e  c o n t r a c t i o n s  
of these  t i ssues  i nduced  b y  t h e  s a m e  c o n c e n t r a t i o n s  of 
a n g i o t e n s i n a m i d e  alone.  F u r t h e r m o r e ,  i t  is e v i d e n t  f rom 
t h e  f igures  t h a t  t he  i n c u b a t e d  m i x t u r e s  d id  n o t  increase  
e i t he r  t h e  l a t e n t  pe r iod  or  t h e  c o n t r a c t i o n  t i m e  of t h e  
t issues.  

Discussion. I t  h a s  been  d e m o n s t r a t e d  t h a t  a n y  s ignif i -  
c a n t  degree  of pressor  or oxy toc ic  a c t i v i t y  of 5-L-isoleucyl 
ang io t ens in  I I  r equ i res  t h e  p resence  of t h e  c a r b o x y l  a n d  
p h e n y l  g roups  of r~-phenylalanine a n d  t h e  phenol ic  g roup  
of L-tyrosine.  T h e  r e p o r t e d  decrease  in  t h e  oxy toc ic  ac- 
t i v i t y  of 5-L-isoleucyl ang io t ens in  I I  p r o d u c e d  b y  urea ,  
even  t h o u g h  t h e  necessa ry  g roups  were  i n t ac t ,  led to  t h e  
conc lus ion  t h a t  t h e  p o l y p e p t i d e  c o n s t i t u e n t s  are  spa t i a l ly  
o r i en t ed  in  a p a r t i c u l a r  m a n n e r .  I t  was  p o s t u l a t e d  t h a t  
a n  imper fec t  a-hel ical  c o n f o r m a t i o n ,  s t ab i l i zed  b y  h y d r o -  
gen  bonds ,  would  r e s u l t  i n  t h e  close p r o x i m i t y  of t h e  t h r e e  
essen t ia l  g roups  a n d  so f ac i l i t a t e  t h e i r  c o m b i n a t i o n  w i t h  
r e a c t i v e  t i ssue  s i tes  (BuMX, U S e t  al. 1). 

Th i s  a r g u m e n t  impl ies  t h a t  t he  o c t a p e p t i d e  exis ts  in  a 
p a r t i c u l a r  c o n f o r m a t i o n  w h i c h  is necessa ry  for i ts  com-  
b i n a t i o n  w i t h  t he  r e a c t i v e  t i ssue  s i te  p r io r  to  such  com- 
b i n a t i o n .  I t  is possible,  however ,  t h a t  a p a r t i c u l a r  s p a t i a l  
c o n f i g u r a t i o n  w h i c h  m a y  be  assoc ia ted  w i t h  a c t i v i t y  is 
a s s u m e d  b y  t h e  p o l y p e p t i d e  as a r e su l t  of a c o m b i n a t i o n  
w i t h  t he  t i ssue  s i te  a t  one or  more  loci of t h e  molecule .  
I n  a n y  case, t h e  e x p e r i m e n t s  r e p o r t e d  here  i nd i ca t e  t h a t  
n e i t h e r  t he  oxy toc i c  n o r  t he  i n t e s t i n a l  s m o o t h  musc le  
s t i m u l a t i n g  a c t i v i t y  of a n g i o t e n s i n a m i d e  is dec reased  in 
t h e  p resence  of urea.  I t  is e s t ab l i shed  t h a t  a n g i o t e n s i n  I I  
h a s  b o t h  a d i r ec t  a n d  ind i r ec t  e x c i t a t o r y  ef fec t  on  gu inea -  
pig  i leum, a n d  t h a t  t h e  l a t t e r  a c t i v i t y  is p r e d o m i n a n t  a n d  

is m e d i a t e d  b y  p a r a s y m p a t h e t i c  n e r v e  t i s sue  (KHAIRAL- 
LAH a n d  PAGE 5, ROSS e t  aL e, I~OBERTSON a n d  RUBIN?). 
T h e  d e m o n s t r a t i o n  t h a t  u r e a  does  n o t  d i m i n i s h  t h e  ac- 
t i v i t y  of a n g i o t e n s i n a m i d e  o n  e i t h e r  r a t  u t e r u s  or  gu inea-  
pig  i l eum sugges ts  t h a t  a c o n f o r m a t i o n  s t ab i l i zed  b y  
h y d r o g e n  b o n d s  is n o t  a p r e r eq u i s i t e  for  t h e  i n t e r a c t i o n  of 
a n g i o t e n s i n a m i d e  w i t h  e i t h e r  t h e  m u s c u l a r  or  n e r v o u s  
t i ssue  r eac t i ve  s i tes  of t he se  p r e p a r a t i o n s .  O n  t h e  bas is  of 
phys i ca l  m e a s u r e m e n t s ,  PAIVA e t  al. 3 h a v e  c o n c l u d e d  
t h a t  n e i t h e r  a n g i o t e n s i n a m i d e  n o r  5-L-valyl  a n g i o t e n s i n  
I I  ex is t  in  a n  a-hel ical  c o n f o r m a t i o n  s tab i l i zed  b y  h y d r o -  
gen  bonds .  W i t h  r ega rd  to  a n g i o t e n s i n a m i d e ,  t h e  exper i -  
m e n t s  r e p o r t e d  he re  s u p p o r t  t h i s  conc lus ion  a n d  se rve  to 
emphas i ze  t h a t  t h e  t a c i t  a s s u m p t i o n  of a n  a-hel ica l  con-  
f o r m a t i o n  for t h e  a n g i o t e n s i n  I I  o c t a p e p t i d e s  is n o t  
jus t i f ied .  
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Fig. 2. Responses of isolated guinea-pig ileum to angiotensinamide. 
A - angiotensinamide, 2.0 nglml; U - urea, 0.15% ; A 1 - angiotensin- 
amide incubated 5 sec with urea; A s - angiotensinamide incubated 

10 min with urea; time marks l/rain, drum speed 4 mm]min. 
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Fig..1. Responses of isolated rat uterus to angiotensinamlde. A - 
angiotensinamide, 0.2 nglml; U - urea, 0.15% ; A 1 - angiotensinamide 
incubated 5 sec with urea; A 2 - angiotensinamide incubated 10 rain 

with urea; time marks 1]min, drum speed 2 mm/min. 

Zusammen[assung. I n k u b a t i o n  v o n  1-L-Asparaginyl -5-  
L-va ly l -ang io tens in  I I  (Ang io t ens inamid )  m i t  H a r n s t o f f  
v e r m i n d e r t  die s p a s mo l y t i s ch e  A k t i v i t g t  des  P o l y p e p t i d e s  
weder  a m  M e e r s c h w e i n c h e n i l e u m  n o c h  a m  U t e r u s  de r  
R a t t e .  E i n e  d u t c h  \ ¥ a s s e r s t o f f b r f i c k e n b i n d u n g e n  s t ab i l i -  
s ie r te  rAumliche K o n f i g u r a t i o n  des  P o l y p e p t i d s  i s t  d a h e r  
a n s c h e i n e n d  n i c h t  V o r a u s s e t z u n g  ffir b io logische  Ak t i -  
vitAt. 
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