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I t  is well known t h a t  bufadienol ides  are several  t imes  
more  p o t e n t  t h a n  the  cardenol ide  homologs  15. This rela- 
t ionsh ip  is seen in guinea-pig a t r ia  in RP-va lues  for 
bufal in and  digi toxigenin,  gamabufo ta l i t ox in  and digi- 
toxigenin  3-suberoylarginine ester.  The same relation,  
however ,  was no t  found  in frog hear ts .  Since the  sensit i-  
v i t y  of frog hear t s  to  digi toxigenin is abou t  the  same as 
t h a t  of guinea-pig atria,  the  R P ' s  for the  4 bufadienol ide-  

compounds  are clearly larger in guinea-pig atr ia  t h a n  in 
frog hear ts .  This suggests  t h a t  the  frog hea r t  is less sensi- 
t ive to  bufadienolides,  b u t  no t  to cardenolides,  t h a n  the  
m a m m a l i a n  hear t .  

15 G. Baumgarten, in: Die herzwirksamen Glykoside, p. 231. VEB 
Georg Thieme, Leipzig 1963. 
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Summary. Metanephr ine ,  i so-metanephr ine ,  no rme t an ep h r i n e  and  i sonormetanephr ine  were tes ted  for ~- and  fl- 
ac t iv i ty  on var ious  t issues ob ta ined  f rom rats,  guinea-pigs and cats.  I t  was found t h a t  m e t h y l a t i o n  of the  h y d r o x y l  
groups of norep inephr ine  or ep inephr ine  in e i ther  the  3- or 4-posi t ion marked ly  reduces or abolishes ~- and/~-ac t iv i ty  
wi th  the  except ion  of the  n ic t i t a t ing  m e m b r a n e  of the  cat.  This receptor  seems to show a t issue difference. 

O-Methyla t ion  of norep inephr ine  or ep inephr ine  is gener-  
ally regarded  as an inac t iva t ion  process and the  me t ab -  
olites m e t a n e p h r i n e  and  n o r m e t a n e p h r i n e  are t h o u g h t  
to possess l i t t le or no ac t iv i ty  on ~- or fl-receptors ~-4. In  
contras t ,  Langer  and  Rubio  ~ found recent ly  t h a t  nor-  
me taneph r ine  and  m e t a n e p h r i n e  elicited responses  of the  
ca t ' s  n ic t i t a t ing  m e m b r a n e  equal  to t h a t  of norepine-  
phrine.  
Since i t  is possible t h a t  th is  d i sc repancy  is t he  resul t  of a 
species and /or  t issue difference, m e t a n e p h r i n e  and  nor-  
m e t a n e p h r i n e  were t e s t ed  on a va r i e ty  of t issues ob ta ined  
f rom rats ,  guinea-pigs and  cats.  In  addi t ion,  the  2 iso- 
mers  of m e t a n e p h r i n e  and  no rme tanephr ine ,  i so-metane-  
phr ine  or 3 - h y d r o x y - 4 - m e t h o x y - N - m e t h y l - p h e n y l e t h a -  
no lamine  and  i so -normetanephr ine  or 3-hydroxy-4-  
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Effect of O-methy]ated derivatives of norepinep~ine and epine- 
phrine on the nictitating membrane of the cat. The number of de- 
terminations was 6 in most instances. The curve for norepinephrine 
included for purposes of comparison is obtained from Trendelen- 
burg et a13. 

m e t h o x y p h e n y l e t h a n o l a m i n e ,  which had  no t  been tes ted  
previously,  were included in the  expe r imen t s  to ob ta in  
in format ion  on the  impor t ance  of the  me t h o x y -g ro u p  in 
the  3- and 4-position. 
Cats were anes the t ized  wi th  e the r  to ob ta in  the  n ic t i t a t ing  
m e m b r a n e  or were sacrificed wi th  an overdose of pen to -  
ba rb i t a l  to  ob ta in  vas deferens  and spleen. Ra t s  and 
guinea-pigs were s tunned  wi th  a blow to  the  head  and  
quickly  decap i ta ted .  The tes t ing  was per formed wi th  
convent iona l  me t h o d s  and the  exper imenta l  procedures  
have  been  descr ibed in detai l  6-8. Cumula t ive  dose- 
response  curves were ob ta ined  for auricles and n ic t i t a t ing  
m e m b r a n e s  whereas  all the  o ther  tes t s  were pe r fo rmed  
by  i n t e r m i t t e n t  admin i s t r a t ion  of the  tes t  compounds .  
The figure shows the  dose-response curves of the  deriv-  
a t ives  on the  n ic t i t a t ing  m e m b r a n e  of the  cat. All com- 
pounds  are act ive and the  curves  are pract ica l ly  parallel.  
I so -me tanephr ine  and  i so -normetanephr ine  were less 
p o t e n t  t h a n  the  cor responding  isomers. 
The table  shows a s u m m a r y  of the  t issues tested.  W i t h  
the  except ion  of the  n ic t i t a t ing  membrane ,  all o ther  tis- 
sues did no t  respond or r e sponded  by  less t han  20% of 
the  m a x i m u m  response to norep inephr ine  even when the  
h ighes t  concen t ra t ions  of the  der iva t ive  were used: 
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Vas deferens Spleen Nictitating Auricle 
membrane 

Guinea-pig Rat Cat Guinea-pig Rat Cat Cat Guinea-pig 

Norepinephrine 4.8 -t- 0.12 4.9 dc 0.13 6.1 =t- 0.22 5.1 4- 0.12 5.1 ~- 0.1 5.2 ~ 0.11 5.3 =]2 0.2 6.3 z~ 0.3 
Metanephrine <~ 3.7* < 3.7 < 3.7 < 3.7 ~ 3.7 < 3.7 5.5 =t= 0.1 < 5.0 
Normetanephrine <~ 3.7 ~ 3.7 < 3.7 < 3.7 < 3.7 < 3.7 4.7 =[: 0.2 < 5.0 
Iso-metanephrine < 3.7 < 3.7 < 3.7 < 3.7 < 3.7 < 3.7 4.0 ~ 0.2 ~ 5.0 
Iso-normetanephrine < 3.7 < 3.7 < 3.7 < 3.7 < 3.7 < 3.7 3.7 -[- 0.2 < 5.0 

Mean negative log molar E.D. 50 i S.E. Values are derived from at least 4 but in most cases from 6 independent determinations. * No re- 
sponse or less than 20% of maximum obtained with norepinephrine. 

The  resu l t s  of th i s  s t u d y  no t  on ly  conf i rm b u t  also e x t e n d  
p rev ious  f ind ings  and  ind ica te  t h a t  m e t h y l a t i o n  of t he  
h y d r o x y l - g r o u p  in e i the r  t he  3- or 4-posi t ion m a r k e d l y  
reduces  e- and  r - a c t i v i t y  of no rep inephr ine  and  epine-  
p h r i n e  w i t h  the  excep t ion  of t he  e- receptor  of the  n i c t i t a t -  
ing m e m b r a n e  of t he  cat .  On  th i s  o rgan  all de r iva t i ve s  
are ac t ive  an d  m e t a n e p h r i n e  is p e r h a p s  s l igh t ly  more  
p o t e n t  t h a n  n o r e p i n e p h r i n e  whereas  n o r m e t a n e p h r i n e  

looses some  agonis t ic  ac t iv i ty .  The  mi ld  increase  in 
p o t e n c y  of m e t a n e p h r i n e  seems  to be due  to t he  presence  
of the  m e t h o x y - g r o u p  in the  3-posi t ion on t he  benzene-  
r ing  since m e t h y l a t i o n  of t he  h y d r o x y l  g roup  in t he  4- 
pos i t ion  decreases  ac t iv i ty .  Since th i s  receptor  is t he  on ly  
recep tor  f ound  to  r e spond  to t he  m e t h y l a t e d  der iva t ives ,  
it  can  be a s s u m e d  t h a t  th i s  p r e se n t s  a t i s sue  r a t h e r  t h a n  
a species difference.  

Etude du m 6 t a b o l i s m e  de m e s c a l i n e s  f luor4es  par  P ier i s  b r a s s i c a e  ( Insec te ,  L4pidopt6re)  

M e t a b o l i s m  of  f luor inated  m e s c a l i n s  by P ier i s  b r a s s i c a e  ( Insec t ,  L e p i d o p t e r a )  
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Summary. The  ac t ion  of e - f luo r ina ted  mesca l ins  on i n d u c t i o n  of d i a pa use  in the  c a bba ge  bu t t e r f l y ,  Pieris  brass icae ,  
ha s  been s tud ied .  The  i n t r o d u c t i o n  of f luor ine  in to  mesca l in  ha s  no inf luence  on th i s  ac t iv i ty .  Th i s  r esu l t  sugges t s  
solvolysis  of f luor ine  and  in v ivo  fo rma t ion  of a c o m m o n  e t h y l i m i n e  i n t e rmed ia t e .  A c t i v i t y  decreases ,  however ,  w i th  
s u b s t i t u t i o n  of t h e  n i t rogen .  

I1 es t  c o u r a m m e n t  a d m i s  que  l ' i n t r o d u c t i o n  d ' u n  a t o m e  
de f luor  d an s  u n e  mol4cule  o rgan ique  b i o l o g i q u e m e n t  
ac t ive  en modif ie  les propri6t4s.  U n  exemple  f r a p p a n t  es t  
celui de l 'acide monof luo roac4 t ique  q ui s ' inser re  d a n s  le 
cycle de Kreb s  1. A u t r e m e n t  dit ,  darts ce cas,  le f luor  a 
4t6 int4gr6 5  ̀ d ivers  c o m p o s a n t s  du cycle a v a n t  de se 
r e t r o u v e r  et  d%tre identif i4 sous  forme d ' ac ide  f luoro-  
c i t r ique.  
Darts la s t ra t6gie  de recherche  que  nous  d6veloppons ,  il 
nous  a p a ru  i n t 6 r e s s a n t  de choisir  une  vote m 6 t a b o l i q u e  
oh, i n v e r s e m e n t ,  le s i te  fluor6 i n t e r v i e n t  d6s le d6but .  
Not re  choix  s ' e s t  por t6  sur  les d6riv4s de la p h 6 n y l 4 t h y l -  
amine ,  d o n t  u n  des  r ep r4 sen t an t s ,  la mescal ine ,  es t  un  
p s y c h o d y s l e p t i q u e  p u i s s a n t  ~. Les  t r a v a u x  de ~V. e t  K. 
Block  et  Paz ig  a i n d i q u e n t  q u ' u n e  in f ime p ropo r t i on  de 
mesca l ine  a t t e i n t  le ce rveau ,  la m a j e u r e  pa r t i e  6 t a n t  
s tock6e d an s  le foie. Ces r6 su l t a t s  sugg6ra i en t  que  la 
mesca l ine  est  i nac t ive  et  qu 'e l le  r6agi ra i t  in v ivo  p o u r  
d o n n e r  na i s sance  5  ̀u n  in t e rm6dia i r e  suscep t ib le  d ' a c t i v i t 6  
sur  le s y s t 6 m e  n e r v e u x  central4.  
Pa r  ailleurs,  les r 6 su l t a t s  de C h a p m a n  et  Tr iggle  ~, re la t i fs  

la so lvolyse  d 'ha log4no-2  a m i n e s  A a n t a g o n i s t e  de 
l ' ad r6na l ine  e t  la noradr~na l ine ,  i n d i q u e n t  que  l ' ac t iv i t~  
p h a r m a c o d y n a m i q u e  es t  li6e 5  ̀la f o r m a t i o n  in t e rm6d ia i r e  
du  cycle 6 th y l6 n e imine  B 

(9 
C6H~CHX CH2N(CHa) 2 ~ C6H~CH CH 2 q X | ~ C6Hs-CHCH2N 

\ /  (CHa) 2 + X c~ 
N A / \  

CH a CH a 

B 
X = C1, Br. 

E n  a d m e t t a n t  que  la p remi6re  6 tape  du  m 6 t a b o l i s m e  
t r a d u i s a n t  l 'actJon de la mesca l ine  fluor4e sur  le s y s t 6 m e  
n e r v e u x  cen t ra l  co r responde  5  ̀ ce sch6ma,  nous  d e v o n s  
observer  a priori  une  ac t iv i t6  spdcif ique s e n s i b l e m e n t  
iden t ique ,  l ' i n t e rm4dia i re  form6 6 t a n t  i n d @ e n d a n t  de ta 
n a t u r e  du s u b s t i t u a n t  X 41imin4. Cet te  ac t iv i t4  sous  
e n t e n d  la so lvolyse  du  f luor  qui  s ' e s t  r6v616e par t icul i6re-  
m e n t  difficile en mil ieu neu t r e ,  5  ̀ l ' i nverse  des  a u t r e s  
halog6nes .  On p e u t  tou te fo i s  a v a n c e r  un  m 6 c a n i s m e  
caract6r is6  pa r  la s u b s t i t u t i o n  i n t e rne  du  I luor pa r  l ' azo te  
selon un  s c h 4 m a  qui  r appe l l e ra i t  la solvolyse  ac idoca ta -  
tys4e de f luoro-2 alcools a r o m a t i q u e s  6, c o n d u i s a n t  a insi  

la f o r m a t i o n  in v ivo  d ' u n e  6 thy l6ne imine .  
P o u r  condui re  e t  d6ve lopper  ce t t e  ana lyse ,  nous  a v o n s  
uti l is6 u n  t e s t  b io logique bas6  su r  un  p h 6 n o m 6 n e  m6 ta -  
bol ique  r 6 c e m m e n t  mis  en va leur .  On  sa i t  qu'5` la t e m -  
p6 ra tu r e  de 20~ une  cour t e  p h o t o p h a s e  de 9 h /24  h 
fourn ie  p e n d a n t  la dur4e de la vie la rva i re  c o n d u i t  5, la 
d i a pa use  n y m p h a l e  d ' u n  insec te  Pier is  brass icae .  Le L S D  
et  le su l fa t e  de mesca l ine  in jec t6s  5  ̀des  doses  b ien  d6finies 
p e n d a n t  la p6riode la rva i re  pho to se ns ib l e  s u p p r i m e n t  
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