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The apparent a s s o c i a t i o n  between muscar in i c  recep to rs  (mAChR) and c o g n i t i v e  
f u n c t i o n s  toge the r  w i t h  t h e  s t r o n g  a s s o c i a t i o n  o f  damage t o  muscar in i c  areas of 
t h e  b r a i n  and onset o f  c e r t a i n  deinentias such as Alzheimers has prompted an 
e f f o r t  t o  develop new mAChR imaging agents. Poten t  an tagon is t s  of mAChR, 
p a r t i c u l a r l y  p i p e r i d y l  and t ropany l  e s t e r s  o f  b e n z i l i c  a c i d  (1,2) were used t o  
genera te  a l i s t  o f  l i g a n d s  amenable t o  s t r a i g h t - f o r w a r d  l a b e l i n g  w i t h  h igh  
s p e c i f i c  a c t i v i t y  carbon-11. These l i g a n d s  were s e l e c t e d  f o r  f u r t h e r  
e v a l u a t i o n :  4-N-methyl piper idyl benzi  l a t e  (NMPR) , (+) - t ropany l  benzi  l a t e  
(TRB), scopolamine and q u i n u c l i d i n y l  b e n z i l a t e  (QNB). The "no r "  d e r i v a t i v e s  of  
NMPB, TRB and scopolamine (PB, nor-TRB, and nor-scopolamine) were a l s a  i nc luded  
t o  assess p o s s i b l e  me tabo l i t es .  

I n  o rde r  t o  avo id  r a d i o s y n t h e s i s  o f  each p rospec t i ve  l i gand ,  a p o t e n t i a l l y  t i m e  
consuming and expensive process, a sc reen ing  procedure which would p rov ide  
i n f o r m a t i o n  on bo th  b i n d i n g  a f f i n i t y  and i n  v i v o  d i s t r i b u t i o n  of t h e  l i g a n d s  
was sought. The procedure employed cons i  t e d  o f  two p a r t s :  1) a t r a d i t i o n a l  
i n  v i t r o  c o m p e t i t i v e  b i n d i n g  assay u s i n g  %-(IN6 and mouse b r a i n  homogenates and vE v i v o  assay i n  which t h e  a v a i l a b i l i t y  o f  recep to rs  was measured a f t e r  
i n  v i v o  i n j e c t i o n  o f  t h e  l i gand ,  s a c r i f i c e  and i n  v i t r o  b i n d i n g  o f  3H-QNB. 

Tab le  1 con ta ins  t h e  IC50 values ob ta ined  f o r  each compound. These values 
i n d i c a t e d  t h a t  QNB, scopolamine, NMPB, TRB and nor-TRB had p o t e n t i a l  as imaging 
agents.  Oemethylat ion reduces t h e  a f f i n i t y  f o r  scopolamine, TRB and NMPB bu t  
t h e  g red tes t  e f f e c t  was observed f o r  NMPB. 

To v a l i d a t e  t h e  use of t h e  ex v i v o  assay severa l  s t u d i e s  were completed. 
F i r s t ,  i t  was determined t h a t d i f f e r e n t  l i g a n d s  d i d  a f f e c t  t h e  degree o f  
r e c e p t o r  occupancy when equ imolar  s o l u t i o n s  were admin is te red .  
summarizes t h e  r e s u l t s  f o r  f o u r  o f  t he  l i gands :  TRB and nor-TRB were about 
t w i c e  as e f f e c t i v e  a t  b l o c k i n g  mAChR than  t h e  o t h e r  l igands .  Second, t h e  
e f f e c t  o f  v a r i a t i o n  o f  moles l i g a n d  i n j e c t e d  was determined. TRB occupies more 
recep to rs  than e i t h e r  scopoiamine o r  NMPB f rom 1 x 
l i g a n d / k g  body we igh t ) .  A t  1 x 10-7 M, no d i f f e r e n c e s  between c o n t r o l  ( s a l i n e )  
and exper imenta l  t i s s u e s  cou ld  he de tec ted  f o r  any o f  t h e  l igands .  Th i rd ,  t h e  
e f f e c t  o f  t ime on r e c e p t o r  occupancy was examined. Receptor occupancy f o r  QNB 
and TRB was determined i n  bo th  b r a i n  and hear t .  TRB, a t  2 min pos t  i n j e c t i o n ,  
occup ied  about t h e  same number o f  recep to rs  as QNB, however t h e  a v a i l a b i l i t y  o f  
recep to rs  f o r  3H-QNB b i n d i n g  i n  t h e  b r a i n  inc reased almost t w i c e  as f a s t  f o r  
TRB compared t o  QNB. I n  t h e  hear t ,  t h e  a v a i l a b i l i t y  inc reased almost f o u r  
t imes  f a s t e r  f o r  TRB compared t o  QNR. 

The combina t ion  o f  i n  v i t r o  c o m p e t i t i v e  b i n d i n g  assays and ex v i v o  b i n d i n g  
assays suggests t h a t  TRB has s i g n i f i c a n t  p o t e n t i a l  f o r  mAChR imaging: 1) t h e  
b i n d i n g  a f f i n i t y  o f  TRB i s  comparable t o  t h a t  o f  QNB, 2) TRB i s  more amenable 
t o  l a b e l i n g  w i t h  carbon-11 than  QNB, 3 )  t h e  inc reased r a t e  o f  washout f rom t h e  
b r a i n  may avo id  t h e  problems o f  l ong  r e t e n t i o n  assoc ia ted  w i t h  QNB. Based on 
these  s tud ies ,  carbon-11 TRB has been syn thes i zed  and evaluated. D e t a i l s  o f  
t h e  rad iosyn thes i s  and e v a l u a t i o n  o f  TRB w i l l  be repo r ted  elsewhere (3 ) .  

Tab le  2 

t o  1 x M (moles 
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Table 1. IC50 va lues  f o r  p o t e n t i a l  mAChR l i g a n d s  from c o m p e t i t i v e  b i n d i n g  
assays u s i n g  3H-QNB and mouse b r a i n  homogenates. 

L i  gand 

QNB 

Scopol ami ne 

Nor-scopolami ne 

NMPB 

PB 

TRB 

Nor-TRB 

IC50. nM 

0.8 f .2 

1.3 2 .3 

6.9 .9 

1.8 f .1 

17.3 t 2.7 

0.7 t .3 

1.3 r .4  

Table 2. Percentage o f  3H-QNB b i n d i n g  r e l a t i v e  t o  c o n t r o l s  a f t e r  i n  v i v 3  drug  
a d m i n i s t r a t i o n .  L igand c o n c e n t r a t i o n  was 1 x moles-se; 
s a c r i f i c e  a t  t = 45 min. 

L i  gand 

S a l i n e  

Scopolamine 

TRB 

Nor-TRB 

NMPB 

Percent o f  c o n t r o l  

100 

65 

35 

37 

74 
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