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DL-4-HTP,53-55mgaf ter500mgDL-4-HTP,  a n d  2 2 - 2 4 m g  
a f t e r  200 m g  D L - 4 - H T P .  T he  exc re t i on  c u r v e  of 4 - H I A A  
in ur ine  is s h o w n  in t he  a c c o m p a n y i n g  Figure .  (e) On ly  a 
v e r y  smal l  a l i quo t  (1 .3 -2 .2%)  of t he  a d m i n i s t e r e d  a m i n o  
acid was  r ecove red  u n c h a n g e d  in t h e  ur ine ,  a n d  less t h a n  
1% as 4 -HT.  Th i s  is in c o n t r a s t  w i t h  t he  r e l a t i ve ly  h i g h  
a m o u n t s  of  4 - H T  found  in  r a t  u r i n e  u n d e r  s imi la r  ex-  
p e r i m e n t a l  cond i t ions .  T h e  presence  of O-g lucuronides  of 
4 - H T P ,  4 -HT,  a n d  4 - H I A A ,  as well as  of t h e  O - s u l p h a t e  
of 4 -HT,  is ques t ionab le .  (d) I n  a d d i t i o n  to  t h e  a b o v e  
m e t a b o l i t e s ,  h u m a n  u r ine  c o n t a i n e d  la rge  a m o u n t s  of  
a n o t h e r  i m p o r t a n t  4 - H T P  m e t a b o l i t e ,  pos s ib ly  a n  ac id  
c o n j u g a t e ,  t he  i d e n t i f i c a t i o n  of w h i c h  is in  progress .  

T h e  a b o v e  re su l t s  sugges t  t h a t  o ra l  4 - H T P  a n d  t h e  
4 - H T  o r ig ina t i ng  f rom i t  a re  a l r e a d y  m e t a b o l i z e d  to  a 
g r ea t  e x t e n t  in  t h e  i n t e s t i n a l  wal l  a n d  in  t h e  l iver .  Ve ry  
l i t t l e  4 - H T P  seems to  be  a v a i l a b l e  for  t h e  r e n a l  de-  
ca rboxy lase ,  as s h o w n  b y  t h e  smal l  a m o u n t  of 4 - H T  f o u n d  
in u r ine  4. 

.Riassunto. ~, s t a t o  s t u d i a t o  n e l l ' u o m o  il de s t ino  del  
4 - id ross i t r ip to fano  (4 -HTP)  s o m m i n i s t r a t o  pe r  bocca.  F r a  
i m e t a b o l i t i  u r i na r i  de l l ' aminoae ido  quel lo di g r a n  l u n g a  
pifi i m p o r t a n t e  ~ r i su l t a to  l ' ac ido  4- idross i indolace t ico  
( 1 0 - 1 2 %  f i fer i to  al  D L - 4 - H T P ) .  Sca r sa  ~ s t a t a  l 'e l imi-  
naz ione  u r i n a r i a  di 4 - H T P  i n a l t e r a t o  (1 ,3 -2 ,2%)  e a n c o r a  
pifi s ca r sa  que l l a  de l la  4 - i d r o s s i t r i p t a m i n a  (meno  d e l l ' 1 % ) .  
U n  u l t e r io re  i m p o r t a n t e  m e t a b o l i t a  del  4 - H T P ,  pre-  
s u m i b i l m e n t e  u n  e o n i u g a t o  a, cido, ~ in  corso di  iden t i f i ca -  
zione. 

V. ERSPAMER a n d  M. B. NOBILI 

Istituto di Farmacologia, Universith di Parma (Italy), 
Apr i l  28, 1961. 

4 The 4-hydroxyindoles used in the present investigation were syn- 
thetized at the Farmitalia S.p.A. Research Laboratories, Milan, 
by Dr. C. PASlNI and Dr. V. COLb. 

Rat Serum para-Phenylene Diamine Oxidase 
Reaction During Azo Dye Carcinogenesis 

NEmH 1 r epo r t ed  t h a t  t h e  para-pheny lene  d i a m i n e  
ox idase  (copper  oxidase)  a c t i v i t y  of r a t  se rum,  as eva lu-  
a t e d  b y  t h e  m e t h o d  of RAVIN ~, was  g r e a t l y  d i m i n i s h e d  
for  a pe r iod  of four  days  a f t e r  in j ec t ions  of t h e  s t r o n g  
h e p a t o c a r c i n o g e n s  3 ' - m e t h y l  a n d  4 ' - e t h y l - d i m e t h y l -  
a m i n o a z o b e n z e n e  ( 5 ' - M e D M A A B  a n d  4"-e t -DMAAB).  
T h e  feeble ca rc inogen  4 ' - M e D M A A B  d id  n o t  h a v e  t h i s  
ef fec t  a n d  i n j ec t i on  of 16 rag/100 g r a t  in  0.6 m l  a r ach i s  oil  
c aused  a n  increase  o v e r  a 2 - 4  d a y  per iod.  H e  also showed  
t h a t  t h e  i n j ec t i on  of  power fu l  ca rc inogen ic  azo dyes  
g r e a t l y  r educed  t h e  c o p p e r  levels  in  t h e  r a t  s e r u m  a f t e r  
72 h.  F r o m  a f u r t h e r  s t u d y  NEISH 3 conc luded  t h a t  a n y  
c o m p o u n d  w h i c h  is found  to  suppres s  t h e  coppe r  ox idase  
u n d e r  t h e  e x p e r i m e n t a l  cond i t i ons  descr ibed  m a y  be  
suspec t  as a p o t e n t i a l l i v e r  carc inogen .  

I n  ou r  l a b o r a t o r y  HOWELL ~ showed  t h a t  feeding c o p p e r  
a c e t a t e  to  r a t s  {6 m g / d a y  in t he  c a n c e r - i n d u c i n g  d ie t  con-  
t a i n i n g  D M A A B )  g r ea t l y  i n h i b i t e d  t h e  p r o d u c t i o n  of l iver  
t u rnou t s .  Because  of t h e  r e l evance  of t h i s  f ind ing  to  t he  
work  of NEIS~I we h a v e  c o n d u c t e d  e x p e r i m e n t s  on  t h e  
effects  of l o n g - t e r m  feeding of t h e  dye  a n d  coppe r  ace t a t e ,  
s e p a r a t e l y  a n d  in  c o m b i n a t i o n ,  on  t h e  s e r u m  coppe r  oxi-  
dase,  a n d  also on  t h e  effects  of a d m i n i s t e r i n g  t he  p r i m a r y  
m e t a b o l i c  p roduc t s ,  viz ; m o n o m e t h y l a m i n a z o b e n z e n e  
a n d  a m i n o a z o b e n z e n e ,  a n d  of t he  f u r t h e r  me tabo l i t e s ,  
p - a m i n o p h e n o l  a n d  p - p h e n y l e n e  d iamine .  

P r e l i m i n a r y  t e s t s  c o n f i r m e d  NEISH'S o b s e r v a t i o n s  on  
t h e  effects  of  azo dye  i n j ec t i on  in a rach i s  oil. 

D u r i n g  t h e  course  of these  i nves t i ga t i ons  i t  was  ob-  
s e r v e d  t h a t  t he  e n z y m e  r e a c t i o n  was  v e r y  sens i t i ve  to  t h e  
c o n c e n t r a t i o n  of a c e t a t e  in  t h e  buffer .  Thus ,  a t  c o n s t a n t  
p H  5.5, a c h a n g e  in  t he  c o n c e n t r a t i o n  of t h e  s o d i u m  a c e t a t e  
f r o m  4 .15% to  0 .95% re su l t ed  in  t h e  decrease  of  t h e  
op t i ca l  d e n s i t y  f rom 0.43 to  0.21 a t  530 m v ,  a l t h o u g h  a n  
a l t e r a t i o n  in  t h e  p H  w i t h  t h i s  buf fe r  s y s t e m  f r o m  p H  6.1 
to  5.1 m a d e  p r ac t i c a l l y  no  d i f ference  to  t h e  e n z y m e  
ac t i v i t y .  I t  was  i m p o r t a n t ,  the re fore ,  in  t h e  long  t e r m  
e x p e r i m e n t s  to  check  t h e  p rope r t i e s  of new buf fe r  so lu t ions  
a g a i n s t  t h e  ex i s t i ng  s tock,  

Long term azo dye ]ceding tests. I n  one  e x p e r i m e n t  
3 g roups  of 5 r a t s  were  employed .  One  g roup  w as  fed a 
bas ic  maize  d ie t  s imi la r  to  t h a t  u t i l ized b y  I-[OWELL 4, t h e  
second  g roup  was  fed D M A A B ,  6 m g / d a y  in th i s  diet ,  a n d  
t he  t h i r d  g roup  was  g iven  t he  same  a m o u n t  of dye  w i t h  

t he  a d d i t i o n  of 6 m g  coppe r  a c e t a t e / d a y .  A carefu l  c h e c k  
on  t he  da i ly  c o n s u m p t i o n  of t h e  food, a n d  per iod ic  
weigh ing  of t h e  an imals ,  w h i c h  were  120-160 g w e i g h t  
in i t ia l ly ,  d e m o n s t r a t e d  t h a t  t h e  chemica l s  were  sa t i s -  
fac tor i ly  c o n s u m e d  a n d  t h a t  t h e r e  was no  u n d u e  i n h i b i t i o n  
of t h e  g r o w t h  of t he  an imal s ,  al l  of w h i c h  s u r v i v e d  more  
t h a n  20 weeks. 

I t  was  found  t h a t  a f t e r  one  week,  a n d  t h e r e a f t e r  o v e r  
t he  whole  per iod,  t he  s e r u m  ox idase  va lues  were con-  
s i s t e n t l y  lower  in  t he  dye- fed  g roup  t h a n  in t h e  c o n t r o l  
maize- fed  a n i m a l s  a n d  t h a t  t h e  coppe r  a c e t a t e  opposed  
t he  effect  of t h e  ca rc inogen ic  dye  on  t h e  ox idase  so t h a t  
t h e  e n z y m e  vMues  were  n e a r  no rma l .  T h e  re su l t s  a re  
g iven . in  F i g u r e  1, whe re  the  levels  of t h e  ox idase  a b o v e  or  
be low t h e  va lues  p r io r  to  t h e  dye  feeding are  expressed  in 
a r b i t r a r y  u n i t s  de r ived  f rom t h e  op t i ca l  d e n s i t y  of t h e  
coloured  so lu t ions  e s t i m a t e d  a t  530 m ~  as desc r ibed  b y  
NEIStt. These  va lues  are  t h e  a v e r a g e s  for  5 a n i m a l s  in  each  
g r o a p  a t  i n t e rva l s  ot  4 weeks  b u t  t h e  effects  were  r egu la r ly  
found  in  e v e r y  i n d i v i d u a l  a n i m a l  of t he  e x p e r i m e n t a l  
groups .  

I n  a second e x p e r i m e n t  t h r e e  g roups  of 5 r a t s  were  fed 
N N - d i m e t h y l a m i n o a z o b e n z e n e  (DMAAB),  t he  N - m e t h y l  
d e r i v a t i v e  a n d  p - a m i n o a z o b e n z e n e ,  respec t ive ly .  T h e  
re su l t s  a re  s h o w n  in  F igu re  2 f rom w h i c h  i t  is e v i d e n t  t h a t  
t he  m o n o m e t h y l  c o m p o u n d ,  w h i c h  is r ega rded  as s imi la r  
in ca rc inogen ic i ty  to  t h e  d i m e t h y l  c o m p o u n d ,  also pro-  
duced  lower  va lues  in  t h e  s e r u m  oxidase  r eac t i on  d u r i n g  
t he  whole  per iod,  whi le  t h e  effect  of t h e  n o n - m e t h y l a t e d ,  
non -ca r c inogen i c  c o m p o u n d  was m u c h  less ma rked .  

F r o m  e x p e r i m e n t s  in  w h i c h  D M A A B  was  fed to  r a t s  
a long  w i t h  a second  azo dye,  w h i c h  i n h i b i t e d  t h e  c a n c e r  
p r o d u c i n g  ef fec t  of t h e  b u t t e r  yellow, CRABTREE 5 con-  
c luded  t h a t  t h i s  was  a t t r i b u t a b l e  to  t he  m e t a b o l i c  pro-  
d u c t i o n  of p - a m i n o a z o b e n z o i c  ac id  in t h e  l ive r  b y  b r e a k -  
d o w n  of  t h e  second  dye.  H e  p o i n t e d  o u t  t h a t  p - a m i n o -  
benzo ic  ac id  i tsel f  d id  n o t  i n h i b i t  azo dye  ca rc inogenes i s  
b u t  t h a t  azo dyes  c a p a b l e  of f o rming  p - t o l u i d i n e  or  p -  
a m i n o b e n z o i c  acid were i n h i b i t o r y .  

I t  was  t h u s  of i n t e r e s t  to  see w h e t h e r  t he se  two  com- 
p o u n d s  would  i n h i b i t  t h e  s e r u m  oxidase.  T h e y  were  g i v e n  

1 W. J. P. NEISH, Exper. 14, 287 (1958). 
H. A. RAVIN, Lancet 1956, 726. 

a W. J. P. NEISH, Exper. 15, 20 (1959). 
4 j .  S. HOWELL, Brit. J. Cancer 12, 594 (1958). 

H. G. CRABTREE, Brit. J. Cancer 9, 310 (1955). 
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Fig. I. Phenylene diamine oxidase: changes in rat serum during 
dietary treatment with DMAAB ( - - ) ,  DMAAB + CuAe ( . . . .  ). 

Compared with basic maize diet ( . . . . .  ). (Average of 5 rats.) 
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Fig. 2. Phenylene diamine oxidase: changes in rat serum during 
dietary treatment with~DMAAB ( - - ) ,  N-methyl AAB ( . . . .  ), AAB 

( . . . . .  ). (Average of 5 rats.) 

0.04~/o in  t h e  food  to  g r o u p s  o f  5 r a t s  a l o n g  w i t h  t h e  
D M A A B .  B i o o d  a s s a y s  w e r e  c a r r i e d  o u t  b e f o r e  c o m m e n c -  
i ng  t h e  d y e  f e e d i n g  a n d  a f t e r  1 a n d  4 week s .  T h e  o x i d a s e  
v a l u e s  w e r e  s i g n i f i c a n t l y  l o w e r  a f t e r  o n e  w e e k  a n d  c o n -  
s i d e r a b l y  d e c r e a s e d  a f t e r  f o u r  w e e k s  to  as  g r e a t  a n  e x t e n t  
as  w a s  p r o d u c e d  b y  g iv i n g  t h e  c a r c i n o g e n i c  d y e  on ly .  
T h u s  t h e  c a n c e r - i n h i b i t i n g  a c t i o n  o f  t h e s e  d y e  m e t a b o l i t e s  
d o e s  n o t  a p p e a r  t o  b e  a s s o c i a t e d  w i t h  s y s t e m s  c o n n e c t e d  
w i t h  c o p p e r  o x i d a s e .  

Short term tests. Metabolic products o/ azo dyes. T h e  
f o l l o w i n g  m e t a b o l i t e s  o f  D M A A B  p - a m i n o p h e n o l ,  p -  
p h e n y l e n e  d i a m i n e ,  N - m e t h y l a m i n o a z o b e n z e n e ,  a n d  p -  
a m i n o a z o b e n z e n e  w e r e  i n v e s t i g a t e d  for  t h e i r  e f f e c t s  u s i n g  
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Fig. 4. Effect of sing'e injection of N-methyl AAB ( . . . . .  ) and AAB 
( . . . .  ) compared with DMAAB. In araehis oil 0.3 ml/100 g rat body 

weight. (Average of ~ rats.) 
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Fig. 3. Effect of single arachis oil injection on rat serum phenylene 
diamine bxidase 0.6 m]/100 g body weight ( - - ) .  0.3 ml/100 g ( . . . .  ). 

(Average of 2 rats.) 
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Fig. 5. EIfect of single injections of p-amino phenol ( - - ) .  p-phenyl- 
ene diamine ( . . . .  ). In araehis oil 0.3 ml/I00 g rat body weight. 

Aqueous p-amino benzoic acid ( . . . . .  ). (Average of '2 rats.) 
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t h e  i n j ec t i on  t e c h n i q u e  w i t h  t he  s l igh t  m o d i f i c a t i o n  t h a t  
on ly  0.3 mg /100  g r a t  of  a rach i s  oil was  used as  vehic le .  I t  
h a s  been  n o t e d  p rev ious ly  t h a t  t h e  i n j ec t i on  of t h i s  
q u a n t i t y  of a r ach i s  oil  d id  n o t  p r o d u c e  as  g r e a t  a n  inc rease  
in t h e  s e r u m  ox idase  v a l u e s  of o the rwi se  u n t r e a t e d  
an ima l s ,  as  does  t h e  a m o u n t  (0.6 ml /100  g r a t )  i n j ec t ed  b y  
NEISH x so t h a t  t he  m a i n  ef fec t  of  t h e  chemica l  u n d e r  t e s t  
cou ld  b e  m o r e  a c c u r a t e l y  assessed (F igure  3). T h e  effect  
of p - a m i n o b e n z o i e  ac id  was  also t e s t e d  b u t  was  g iven  in 
aqueous  so lu t ion .  

T h e  a m o u n t s  of t h e  va r ious  c o m p o u n d s  in j ec t ion  pe r  
100 g r a t  were :  p - a m i n o p h e n o l  3.6 mg, p - p h e n y l e n e  
d i a m i n e  4.0 mg, p - a m i n o b e n z o i e  acid 1.5 mg, D M A A B  
(for compar i son )  7.8 rag. T he  resu l t s  of t yp i ca l  t e s t s  are  
g iven  in t h e  F igures  4 a n d  5. 

I t  will be  n o t e d  t h a t  N - m e t h y l a m i n o a z o b e n z e n e  caused  
less depress ion  t h a n  D M A A B  whi le  p - a m i n o a z o b e n z e n e  
i n d u c e d  a t e m p o r a r y  depress ion  fol lowed b y  a m a r k e d  
r ise  w i t h  a s u b s e q u e n t  fal l  t o  t h e  or ig ina l  v a l u e  a t  96 h.  
On  t h e  whole ,  p - a m i n o  p h e n o l  a n d  p - p h e n y l e n e  d i a m i n e  
caused  inc reased  va lues  d u r i n g  t h e  96 h o b s e r v a t i o n  
per iod ,  a n d  p - a m i n o b e n z o i c  ac id  caused  s l igh t ly  r a i sed  
va lues  ~. 

Rdsumd. D a n s  le s6 rum sanguin ,  on  a cons t a t6  une  
d i m i n u t i o n  de  t ' a c t iv i t6  de la p - p h 6 n y l ~ n e d i a m i n e - o x y d a s e  
p e n d a n t  l ' a d m i n i s t r a t i o n  per os de  d i m 6 t h y l a m i n o a z o -  
benz~ne.  E n  a j o u t a n t  de  l ' a c 6 t a t e  de  cu iv re  darts  l 'a l i -  
m e n t a t i o n ,  l '6f fe t  su r  le s 6 r u m  s a n g u i n  es t  mo ind re .  Le  
m o n o m d t h y t a m i n o a z o b e n z ~ n e ,  qu i  es t  auss i  cancdr ig~ne  
su r  le tote, a p r o d u i t  u n e  oxydase  r6dui te ,  ma t s  la  a m i n o -  
azobenz~ne  n o n  canc6r ig~ne  n ' a  p r o v o q u 6  q u ' u n e  d imi -  
n u t i o n  t r~s  peu  sensible .  

Chez les r a t s  nour r i s  avee  de l ' ac ide  p - a m i n o b e n z o i q u e  
ou p - t o lu id ine  a d d i t i o n n 6  d ' azo ique ,  le s6 rum s a n g u i n  a 
c o n t i n u 6  d 'o f f r i r  u n  p o u r e e n t a g e  m o i n d r  e d ' oxydase .  Les  
m6 tabo l i t e s  des azoiques,  p - a m i n o p h 6 n o l  e t  p -ph6ny l~ne -  
d iamine ,  p r o v o q u e n t  une  a u g m e n t a t i o n  de  l ' o x y d a s e  
apr~s  i n j e c t i o n  in t r a -p6 r i t on6a le  d a n s  l 'hu i le  d ' a r a e h i d e .  

D. L. WOODHOUSE 

Cancer Research Laboratories, Department o/ Pathology, 
Medical School, Birmingham (England), December 12, 1960. 

Thc~e investigations were carried out with the financial support of 
the Birmingham Branch of the British Empire Cancer Campaign. 

V i n c a n o r i n  u n d  V i n c a r e i n ,  z w e i  n e u e  A l k a l o i d e  
a u s  Vinca minor L. 

I n  Vinca minor w u r d e n  b i s h e r  7 Alka lo ide  festge-  
s te l l t  x-*. W i r  h a b e n  aus  de r  g a n z e n  Pf l anze  (Stengel ,  
B l i t t t e r  u n d  Wurze ln )  m i t  d e m  Won SCHEINDLIN u n d  
RUBIN 4 b e s c h r i e b e n e n  V e r f a h r e n  zwei neue  Alka lo ide  
isol ier t .  Be i  d e r  C h r o m a t o g r a p h i e  a n  A t u m i n i u m o x y d  
w u r d e  e ine  m i t  /~ ther  e lu i e rba re  F r a k t i o n  e r h a l t e n ,  d ie  
b e i m  E i n e n g e n  e in  k r i s t a l t i s i e r t e s  G e m i s c h  y o n  Alka lo iden  
( F r a k t i o n  A, 0 ,015% bezogen  a u f  g e t r o c k n e t e  Droge)  
n e b e n  a m o r p h e r  M u t t e r l a u g e  ( F r a k t i o n  B, 0, 01%)  l ieferte.  
Die  F r a k t i o n  A zeigte  i m  P a p i e r e h r o m a t o g r a m m  n e b e n  
e i n e m  Flecken ,  de r  V i n c a m i n  u n d  I s o v i n c a m i n  e n t s p r a c h ,  
e inen  so lchen  m i t  k l e ine rem R f - W e r t  (0,37 im S y s t e m  
I s o b u t y l a l k o h o l / 0 , 2  M KH,PO4) .  Z u r  p r / i p a r a t i v e n  Iso- 
l i e rung  w u r d e  die F r a k t i o n  A m i t  Hi l fe  de r  G e g e n s t r o m -  
v e r t e i l u n g  im S y s t e m  Benzol/n-Butanol/85% Ameisen-  
s / iu re /MeI lva ins  Pu f fe r  p H  = 3,5 (Verhi~ltnis 25 : 5 : 1 : 31) 
zerlegt ,  wobei  das  b i she r  u n b e k a n n t e  Alka lo id  Vincarein 
in  F o r m  e inhe i t l i che r  Kr i s t a l l e  (1,5% der  F r a k t i o n  A) ge- 
fass t  wurde .  

Die  G e g e n s t r o m v e r t e i l u n g  de r  F r a k t i o n  B im S y s t e m  
]3enzol/0,1 M Zi t ronens~iure  l iefer te  n e b e n  a m o r p h e n  
F r a k t i o n e n  e in  wei te res  neues  Alka lo id  in  k r i s t a t l i n e r  
F o r m ,  das  wi r  Vincanorin n e n n e n .  D a s  neue  Alka lo id  
u n t e r s c h e i d e t  s ich  yo re  i someren  V i n c a m i n  ausse r  d u r c h  

d e n  S c h m e l z p u n k t  s u c h  im P a p i e r c h r o m a t o g r a m m  (im 
se lben  Sys tem,  das  fiir die G e g e n s t r o m v e r t e i l u n g  de r  
F r a k t i o n  A v e r w e n d e t  wurde) .  

I n  de r  Tabe l le  s ind  die E i g e n s c h a f t e n  de r  b e i d e n  Alka -  
loide z u s a m m e n g e s t e l l t .  

Summary.  T h e  i so la t ion  of two  new a lka lo ids  f rom 
Vinca minor L. (Apocynaceae)  is descr ibed .  Vincare in ,  
C21H2~N~Oa, a n d  V i n c a n o r i n ,  CI~H~2NzO, b o t h  p r o b a b l y  
b e l o n g  to  t h e  g r o u p  of indol  a lkaloids .  

J. MOKR~', I. KOMPIg, O. BAUEROV~, 
J .  TOMKO u n d  S. BAUER 

A bteilung/i~r Chemic der Natursto//e des Chemischen Insti- 
tutes der Slowakischen Ahademie der Wissenscha/ten, Brati- 
slava (Tschechoslowakei), 13. Mdrz 1961. 

1 E. S. ZABOLOTNAJA, Trudy Vilara 10, 29 (1950). 
E.SCHLXTTI.ERundA.FURLENMEIER, Helv.chim.Acta36,2017(1953). 

a M. PAILER und L. BELOHLAV, Monatsh. der Chem. 85, 1056 (1954). 
a S.ScnEINDL1N und N.RuBtu, J.Amer.pharmac.Assoc:44,330 (1955). 
5 M.M. JANOT, XV. Congr. de Chimie pure et appliqu~e (Zfirich 1955). 
, J. TROJXNEg, J. HOFFMANNOV/~, O. ~TROUF und Z. ~EKAN, Coll. 

Czechoslovak. Chem. Comm. 24, 526 (1959). 
J. TROJXNEK, O. ~TROUF, K. KAVKOV£ und Z. ~EKAN, Coll. 
Czechoslovak. Chem. Comm. 25, 2045 (1960). 

s j .  MOKR~" und I. Ko.~il, i§, I. Konferenz fiber kardiovaskul~ir wir- 
kende Stoffe (Somolenice 1959). 

9 Z. ~EKAN, J. TROJXNEK und E. S. ZABOLOTNAJA, Tctrahedron 
Letters Nr. 18, t l  (1959). 

UV a IR b Summen- Analysen Salze 
Stop. [c¢]~ ° 2max ~inflex ~mix in Nujol formel C H N 

loge loge loge ber. get. ber. get. ber. get. 

Vincarein c 205-206 ° --28,2~2 ° :~e7 ~86 250 5,71 ~t CzIH24N~O4 68,46 68,70 6,57 6,60 7,60 7,89 Methojodid 
aus Aceton c = 1,48 4,35 3,66 3,41 5,83 y. Smp. 221-222 ° 

CHCl, ez4 
3,76 
227 256 5,86 d 
4,49 3,41 
287 292 
3,89 3,85 
294 
3,87 

Vineanorin 201-202,5 ° 0 + 2 ° 
ausMethanol c = 1,02 

cHct~ 

C~gJH~N~O 77,52 77,65 7,53 7,70 9,52 9,51 Perchlorat 
Stop. 243-245 ° 

a Vincarein in Methanol, Vincanorin in •thanol. b C=O-Streckschwingungsgebiet. c Mit konz. H2SO 4 wird schwach gelborange, mit Vanillin 
in konz. H~SO 4 gelbe, mit K,Cr~O 7 in konz. H2SO 4 rotbraune und mit NH4VO a in konz. H,SO 4 gr(inbraune F/irbung erhalten; das UV-Spektrum 
ist typisch fiir ein Indolderivat. a Sechsgliedriges, eventuell offenes Keton, ausserdem deutet eine Bande bet 14,5 [z auf ein 1, 2-disubstituiertes 

Benzolderivat. 


