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s m o o t h  musc le  p rov ides  a u n i q u e  m e t h o d  for  d e t e r m i n i n g  
t he  ac t ion  of suspec ted  v a s o d i l a t i n g  agents .  T he  m e t h o d  
ha s  p a r t i c u l a r  m e r i t  for e v a l u a t i n g  agen t s  w i t h  l imi ted  
aqueous  solubi l i ty .  

Rdsumd. Des sect ions  de muscle  lisse d ' a o r t e  de l ap in  
ou  d ' a r t+ re  f6morale  de ch ien  r 6 p o n d e n t  ~ une  s t i m u l a t i o n  
de  c h a m p  (AC) p a r  une  c o n t r a c t i o n  due  en  p a r t i e  ~ la  
l i b6 ra t ion  de ca t6cholamines ,  c o n t r a c t i o n  p o u v a n t  6tre  
relgch6e Sous l 'e f fe t  de d ivers  m 6 d i c a m e n t s .  D ' a u t r e  par t ,  
I 'AC man i f e s t e  une  ac t ion  au n i v e a u  de la  m e m b r a n e  
exc i t ab le  e t  au-de l~  de ce t t e  m e m b r a n e .  I1 en a peu t -6 t r e  
auss i  sur  le couplage  exc i t a t i on -con t r ac t i on .  L 'AC offre 

une  m ~ t h o d e  u n i q u e  p o u r  l ' 6 tude  des agen t s  suscept ib les  
d ' a v o i r  une  ac t ion  vaso-d i la ta t r i ce .  
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A n  A s s a y  P r o c e d u r e  for  M e s c a l i n e  and i ts  D e t e r m i n a t i o n  in Rat  Bra in ,  Liver and P l a s m a  

T r i m e t h o x y p h e n y l e t h y l a m i n e  or mesca l ine  is a k n o w n  
ha l luc inogen ic  c o m p o u n d  in m a n  1 a n d  p roduces  ab-  
n o r m a l  b e h a v i o r  in  an i m a l s  2. R e c e n t l y  t he  b e h a v i o r a l  
effects  of mesca l ine  were  c o m p a r e d  w i t h  those  o b t a i n e d  
a f t e r  t h e  a d m i n i s t r a t i o n  of s imi la r  m e t h o x y l a t e d  pheny l -  
e t h y l a m i n e s  3, 4. Since t he  c o n c e n t r a t i o n s  of m o s t  of these  
c o m p o u n d s  in t he  CNS are u n k n o w n  these  s t ruc tu re -  
a c t i v i t y  r e l a t ionsh ips  h a d  to  be  based  on  q u a n t i t i e s  
in jec ted .  I n  order  to  measu re  t h e  c o n c e n t r a t i o n s  of 
mesca l ine  in t he  CNS a f t e r  i n j ec t ion  of t he  c o m p o u n d ,  
a r ap id  assay  p rocedure  was deve loped  and  t he  b ra in ,  
l iver,  a n d  p l a s m a  levels  of t h i s  c o m p o u n d  were  de te r -  
m i n e d  as a f unc t i on  of t i m e  a n d  dose in ma le  Sprague-  
D a w l e y  r a t s  weighing  a p p r o x i m a t e l y  200 g. 

The  as say  p rocedu re  is ba sed  on  t he  e x t r a c t i o n  of 
mesca l ine  f rom biological  t i ssues  a n d  f luids and  on  i ts  
r e ac t i on  w i t h  d a n s y l  chloride.  T he  t i ssue  ( a p p r o x i m a t e l y  
1-2 g) was  homogen i zed  in 3 vo l um es  of 1 N  HC1. To t he  
h o m o g e n a t e  or p l a s m a  (1.0 ml  of p l a s m a  a n d  3 ml  of 
1 N  HC1), 1.5 ml  of 5 N  N a O H  a n d  30 ml  of to luene  were 
added .  Af te r  s h a k i n g  and  cen t r i f uga t i on  for  1 0 m i n ,  
25 ml  of to luene  were  r e m o v e d  a n d  s h a k e n  w i t h  1.5 m l  
of 0 . 5 M  boric  acid for 10 rain.  Af te r  c e n t r i f u g a t i o n  for 
10 min ,  1 ml  of t he  bor ic  acid was c o m b i n e d  w i t h  1 ml  
of 0 . 1 M  b o r a x  so lu t ion  a n d  0.02 ml  of d a n s y l  ch lor ide  
(10 m g / m l  of ace tone)  'and h e a t e d  in a boi l ing  w a t e r  b a t h  
for  15 min .  Af te r  cool ing t he  samples  were s h a k e n  w i t h  
1.5 ml  of ch lo ro fo rm f o r  10 rain,  a n d  t he  organic  phase  
was  r ead  in a n  A m i n c o - B o w m a n  S p e c t r o f l u o r o p h o t o m e t e r  
a t  4 9 0 n m  (ac t iva t ion  3 3 8 n m ) .  Tissue  samples  f rom 
u n t r e a t e d  an ima l s  w i t h  and  w i t h o u t  t he  add i t i on  of a 
k n o w n  a m o u n t  of mesca l ine  se rved  as i n t e r n a l  s t a n d a r d s  
or  b lanks ,  respect ively .  

The  s ens i t i v i t y  of the  p rocedure  is a p p r o x i m a t e l y  
0.5 ag /g  or ml  of sample  a n d  t he  r ecove ry  is b e t w e e n  

65 and  80%.  F luorescence  of e x t r a c t s  o b t a i n e d  f rom 
u n t r e a t e d  a n i m a l s  was  on ly  s l igh t ly  h ighe r  t h a n  t h a t  of 
'wa te r '  b lanks .  Ver i f i ca t ion  of t he  speci f ic i ty  of t he  
metlaod was o b t a i n e d  b y  t h i n  l ayer  c h r o m a t o g r a p h y  5 
a n d  b y  t he  BRODIE d i s t r ibu t ion% 

Af te r  i.p. i n j ec t ion  of mesca l ine  (Table  I), t h e  c o m p o u n d  
appea red  r ap id ly  in p l a s m a  a n d  l iver  a n d  mos t  of i t  
d i s appea red  w i t h i n  2 h. Mescal ine en t e red  t h e  b ra in  
slowly, shouted p e a k  levels a t  30 min,  and  could st i l l  be  
de t ec t ed  a f te r  210 min.  The  ra t io  of t h e  c o n c e n t r a t i o n s  
in  b r a i n  and  p l a s m a  a t  p e a k  levels was a p p r o x i m a t e l y  0.6. 
A n  increase  in t h e  dose in j ec t ed  (Tab te  I I )  p roduced  
h igher  p l a s m a  a n d  t i ssue  levels w i t h  t h e  excep t ion  of 
b r a i n  in  which  s a t u r a t i o n  was r eached  a t  a dose of 
40 mg/kg .  I n  s epa ra t e  e x p e r i m e n t s  i t  was  s h o w n  t h a t  
b r a i n  levels of mesca l ine  did  no t  exceed 2.7 mg /g  60 ra in  
a f t e r  in j ec t ion  of 80 mg/kg.  These  resu l t s  m i g h t  i nd i ca t e  
t h a t  mesca l ine  does no t  cross t h e  b l o o d - b r a i n - b a r r i e r  
easi ly  and  is s tored  in t h e  CNS a t  specific si tes w i t h  a 
l imi ted  capac i ty .  

Our  d a t a  agree  w i t h  those  of DENBER a n d  TELLER 7 
who  found  cor t ica l  p e a k  levels  of a p p r o x i m a t e l y  1 vtg/g 
40 m i n  a f te r  t he  in jec t ion  of 10-18 m g / k g  in to  female  
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TabIe I. Concentrations of mescaline in rat brain liver, and plasma as a function of time 

Min after injectioI1 

5 15 30 60 120 210 

~xg/g or ml 
Brain n.d. 2.1 4- 0.4 3.2 i 0.7 1.5 • 0.9 1.25 4- 0.5 1.4 -4- 0.8 

Liver 35.5 :~ 6.8 31.3 4- 5.9 22.1 4- 2.1 6.8 4- 2.2 3.0 4- 0.3 - 

Plasma 3.5 =~ 0.3 3.1 -l= 0.8 4.9 4- 2.0 1.9 -t= 1.0 n.d. - 

Each value is the mean 4- the standard deviation from at least 3 animals. Rats received 40 mg/kg of mescaline • hemisulfate i.p.n.d., not 
detectable. 
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rats.  In  contras t ,  the  in jec t ion  of 25 mg/kg  of mescMine 
in to  cats  p roduced  peak  levels in t he  bra in  of 4 ag/g  
af ter  30-60 min and  the  b ra in -p lasma  rat io  was approxi -  
ma t e ly  4 s. In jec t ion  of the  same q u a n t i t y  of mescal ine 
into dogs p roduced  cort ical  levels of 13 ag/g af ter  4 h 
and  the  b ra in -p la sma  rat io was a p p r o x i m a t e l y  29. These 
da t a  could indica te  a species di f ference in t he  accumula-  
t ion of mescal ine in t he  CNS. 

The physiological  disposi t ion of 4 -me thoxypheny] -  
e thy lamine  (M-l) and 3 , 4 - d i m e t h o x y p h e n y l e t h y l a m i n e  
(M-2) in the  r a t  is known1~ n.  A compar i son  of these  
da t a  w i th  those  ob ta ined  wi th  3, 4, 5 - t r ime thoxypheny l -  
e thy lamine  (M-3) or mescal ine  in th is  paper  shows the  
following differences:  First ,  af ter  t he  in ject ion of c o m -  
parable  amounts ,  M- l ,  M-2, and  M-3 can be de tec ted  in 
t he  bra in  for app rox ima te ly  30, 45, and a t  least  210 rain. 
Second,  the  in jec t ion  of increasing doses of M-1 and M-2 
produces  an increase in bra in  levels, whereas  M-3 shows 
sa tura t ion  in t he  CNS. Third,  peak  levels af ter  the  
in ject ion of 40 mg/kg  i.p. of M-l ,  M-2, and  M-3 are 
app rox ima te ly  17, 8, and  3 ~,g/g, respect ively.  Ra t ios  of 
the  concen t ra t ions  in the  bra in  and  p l a sma  are approxi -  
ma t e ly  4, 2, and  0.6, respect ively.  The number  of m e t h o x y  
groups seems to decrease the  pene t r a t i on  of these  com- 
pounds  into the  CNS. Four th ,  the presence  of M-1 and 
M-2 in the  CNS correlates  fairly well wi th  the  t ime  of 

Table II. Concentrations of mescaline in rat brain, liver and plasma 
as a function of dose injected 

ab n o rma l  behav ior  whereas  no such correlat ion is a p p a r e n t  
for M-3; ra ts  appea r  normal  af ter  a p p r o x i m a t e l y  2 h  4 
a l though  bra in  levels of M-3 are still  as h igh as a t  t imes  
of abnorma l  behavior .  Final ly,  the  smal les t  doses of M-l ,  
M-2, and M-3 which  will show abnormal  behavior  in ra t s  
are a p p r o x i m a t e l y  40, 25, and  12.5 mg/kg,  respect ively.  
At  these  doses bra in  levels of M-l ,  M-2, and M-3 are 
a p p r o x i m a t e l y  17, 3, and 0.5 ~g/g, respect ively.  A com- 
par i son  of the  in jec ted  doses of M-1 and  M-3 shows t h a t  
M-3 is ap p ro x i ma t e l y  3 t imes  more  p o t e n t  t h a n  M-1. How- 
ever, a compar i son  of the  bra in  levels of bo th  compounds  
a t  these  doses reveals  t h a t  M-3 produces  abnorma l  be- 
hav ior  a t  1/34 the  concen t ra t ion  at  which  M-1 is effec- 
t ive  ~2. 

Zusammen/assung. Eine  Schne l lme thode  zur Best im- 
mung  yon Meskalin in Geweben und  biologischen Fliissig- 
kei ten  wird beschr ieben.  Nach  der  In jek t ion  (40 mg/kg,  
i.p.) s inken die K o n z e n t r a t i o n e n  yon  Meskalin i n  Leber  
und  P l a s ma  w~hrend der  folgenden 2 h rasch ab, w~Lhrend 
die Ve rb indung  im Gehirn (ca. 1,5 ~g/g) bis zu 3,5 h 
u n v e d i n d e r t  verble ibt .  E in  Vergleich zwischen Meskalin 
und zwei v e r w a n d t e n  Ve rb indungen  wurde  anges t e l l t  
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Dose (mg/kg) 
20 40 80 

~g/g or ml 
Brain 0.9 ~ 0.4 3.2 4- 0.7 2.7 4- 0.6 
Liver 6.1 =L 4.2 22.1 4- 2.1 52.5 4- 13.8 
Plasma 2.6 4- 1.0 4.9 4- 2.0 10.2 4- 1.9 

Each value is the mean 4- the standard deviation from at least 
3 animals. Rats were killed 30 rain after i.p. administration of 
mescaline • hemisulfate. 
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N - ( t - A m i n o a l k y n y l ) - S u b s t i t u t e d  P y r r o l i d o n e s  a s  O x o t r e m o r i n e  A n t a g o n i s t s  

The high degree of muscar in ic  p o t e n c y  of oxot remor ine ,  
1- (2-oxopyrrol idino)-4-pyrrol idino-2-butyne,  per iphera l ly  1 
as well as cent ra l ly  2 has s t imula ted  the  in te res t  in struc-  
tu ra l  modif ica t ions  of th is  agent .  A n u m b e r  of compounds  
closely re la ted  to  oxo t remor ine  have  been synthes ized  
by  BEBBIN~TON et al. 3 and  NEYMEYER et al.% b u t  it  was 
found  t h a t  all s t ruc tu ra l  changes  resul ted  in compounds  
which  were  e i ther  less act ive  t h a n  oxo t remor ine  or inact ive.  

In  1966 we observed  t h a t  r ep lacemen t  of the  2-oxo- 
pyrrol id ino moie ty  of t he  oxo t remor ine  molecule by  a 
succinimide group led to compounds  wi th  an tagonis t ic  
proper t ies  5, s, and  it was found  la ter  t h a t  s l ight  modif ica-  
t ions  in the  2 -bu tyne  chain could lead to compounds  
which  were abou t  one h u n d r e d  t imes  more  act ive as 
an tagon i s t s  t h a n  the  p a r e n t  compound  v. We  found i t  of 
in te res t  to inves t iga te  how similar  modif ica t ions  of t he  
2-butyne  chain of oxo t remor ine  would influence the  
pharmacologica l  proper t ies ,  and  we now wish to  r epor t  
on the  synthes is  and pharmacologica l  proper t ies  of a 

series of compounds  closeIy re la ted  to oxot remor ine  in 
which  the  2-butyne  chain has been  b ranched  wi th  1 or 
2 me t h y l  groups or l eng thened  wi th  1 me thy l ene  
group be tween  the  acetylenic  bond  and the  l ac tam 
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