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l e c u l a r  t o o l s  f o r  t h e  i d e n t i f i c a t i o n  o f  membrane-bound and  
s o l u b i l i z e d  d i h y d r o p y r i d i n e  r e c e p t o r s  a s s o c i a t e d  w i t h  c a l -  
cium c h a n n e l s  i n  r a b b i t  s k e l e t a l  musc le .  
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I N T R O D U C T I O N  

Over t h e  l a s t  5 y e a r s ,  a major  i n v e s t i g a t i v e   effort,^ have 

been f o c u s e d  on t h e  a p p l i c a t i o n  o f  c a l c i u m  a n t a g o n i s t s  f o r  i d e n t i -  

f i c h t i o n  and i s o l a t i o n  of t h e  r e s p e c t i v e  r e c e p t o r s  a s s o c i a t e d  w i t h  

t y p e  L ca l c ium c h a n n e l s  l o c a t e d  i n  membranes o f  v a r i o u s  n e r v e  and 

musc le  c e l l s  (7-3). Among t h e s e  a g e n t s ,  d i h y d r o p y r i d i n e  ( D H P )  c a l -  

cium e n t r y  b l o c k e r s  r e p r e s e n t  a u n i q u e  c l a s s  o f  Ca c h a n n e l  p r o b e s  

c a p a b l e  o f  i n t e r a c t i n g  w i t h  a s p e c i f i c  b i n d i n g  s i t e  a t  nanomolar  

c o n c e n t r a t i o n s  (4.5). Q u a n t i t a t i o n  o f  t h e s e  low c o n c e n t r a t i o n s  i s  

c o n v e n i e n t l y  pe r fo rmed  u s i n g  r a d i o i s o t o p e s .  S e v e r a l  t r i t i u m - l a b e -  

l e d  DHPs a r e  now commerc ia l ly  a v a i l a b l e  i n c l u d i n g  n i f e d i p i n e ,  n i -  

t r e n d i p i n e ,  n i m o d i p i n e  and  PN200-110. The most w ide ly  u s e d  method 

f o r  t h e  i s o t o p i c  l a b e l i n g  o f  DHPs i s  e s t e r i f i c a t i o n  o f  mono- o r  

d i c a r b o x y l i c  a c i d s  o b t a i n e d  by t h e  s a p o n i f i c a t i o n  o f  a l k o x y c a r b o -  

n y l  g r o u p s  a t  t h e  p o s i t i o n s  3 a n d / o r  5 o f  t h e  d i h y d r o p y r i d i n e  

r i n g  ( 6 ) .  However, t h e s e  methods  r e q u i r e  h i g h l y  r a d i o a c t i v e  subs-  

t i t u e n t s  t o  be u s e d ,  T h i s  s t e p  c o u l d  be  e l i m i n a t e d  i n  t h e  l a b e l i n g  

t e c h n i q u e  i n v o l v i n g  e x p o s u r e  o f  u n s a t u r a t e d  DHP d e r i v a t i v e s  t o  

c a t a l y t i c  t r i t i a t i o n  w i t h  c a r r i e r - f r e e  t r i t i u m  gas .  

I n  t h i s  p a p e r ,  we p r e s e n t  a t w o - s t e p  s y n t h e s i s  o f  n o v e l  ra-  

d i o a c t i v e  d e r i v a t i v e s  o f  r i o d i p i n e  (2,6-dimethyl-3,5-dimethoxycar- 

bonyl -4- (  2’ - d i f l u o r o m e t h o x y p h e n y l )  - 1 , 4 - d i h y d r o p y r i d i n e  ( 7) ) , based  

on t h e  c a t a l y t i c  t r i t i a t i o n  o f  mono- o r  d i ( a l l y l o x y c a r b o n y 1 )  con- 

g e n e r s  o f  r i o d i p i n e  p r o v i d e d  by t h e  H a n t z s c h - t y p e  c y c l i z a t i o n .  

The method h a s  t h e  a d v a n t a g e  of i n v o l v i n g  o n l y  one  r a d i o a c t i v e  

s y n t h e t i c  s t e p  i n  t h e  p r e p a r a t i o n  o f  DHPs w i t h  two o r  f o u r  t r i t i u m  

atoms p e r  molecu le .  These  d e r i v a t i v e s  were shown t o  be  a b l e  to r e -  

cogn ize  t h e  DHP b i n d i n g  s i t e s  i n  membrane-bound and  d e t e r g e n t - s o -  

I u b i l i z e d  r e c e p t o r  p r e p a r a t i o n s .  

RESU1,TS A N D  DISCUSSION 

O u r  s t , r a t e g y  w a s  t o  i n t r o d u c e  a l k e n o x y c a r b o n y l  g r o u p s  a t  t h e  

p o s i t i o n ( s )  3 o r  b o t h  3 and  5 o f  t h e  d i h y d r o p y r i d i n e  r i n g  f o l l o w e d  
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by t h e  c a t a l y t i c  t r i t i a t i o n  of  t h e  DHP congeners  ob ta ined .  T h i s  ap- 

p roach  was a p p l i e d  t o  d e r i v a t i v e s  o f  r i o d i p i n e  (1 and 2) as  summa- 

r i z e d  i n  Scheme. I t  i n v o l v e d  t h e  condensa t ion  of a l l y 1  a c e t o a c e t a t e  

9 OCHF2 

R’OOC $COOCH2CH3H-CHz3H OCHFZ 

H3C CH3 

3, R’- -CH3 

4, R’ = -CH2CH3H-CHZ3H 

Scheme. S y n t h e s i s  o f  t r i t i u m - l a b e l e d  d e r i v a t i v e s  
of  r i o d i p i n e .  

( 8 )  , methyl 2 - d i f l u o r o m c t h o x y h e n z y l i d e n e  a c e t o a c e t a t e  ( t h e  syn the -  

s i s  w i l l  be d e s c r i b e d  e l sewhere )  and ammonia, being p r i m a r i l y  d i -  

r e c t e d  t o  t h e  s y n t h e s i s  of  t h e  monoal lyloxycarbonyl  compound 1. 
However, 3 ,5 -d i subs t , i t , u t ed  d e r i v a t i v e  2 and r i o d i p i n e  were i s o l a -  

t e d  f r o m  t h e  r e a c t i o n  mix tu re  as w e l l .  T h i s  i s  supposed t o  be due 

t o  r e - e s t e r i f i c a t i o n  of e i t h e r  t h e  k a r g e t  compound 1, o r  s t a r t i n g  

compounds, o r  both.  Anyhow, compounds 1, 2 and r i o d i p i n e  were i s o -  

l a t e d  from t h e  r e a c t i o n  mix tu re  i n  t h e  r a t i o  2.55:1.05:1.00 (by t h e  

we igh t )  , r e s p e c t i v e l y .  The s t r u c t u r a l  ass ignment  of t h e s e  p r o d u c t s  
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was e s t a b l i s h e d  from t h e i r  s p e c t r a l  p r o p e r t i e s ,  as  p r e s e n t e d  i n  

Experimental  s e c t i o n .  The f o r m a t i o n  o f  t h e  compound 2 s imul t aneous -  

l y  w i t h  pr imary t a r g e t  1 l e d  u s  t o  p u r s u e  t h i s  seemingly u n d e s i r -  

a b l e  r e a c t i o n  s i n c e  i t  ex tended  t h e  number o f  DHP congene r s  up t o  

two d e r i v a t i v e s  s u i t a b l e  f o r  t r i t i a t i o n .  

Both compounds 1 and 2 o b v i o u s l y  a re  conven ien t  p r e c u r s o r s  of  

r a d i o l a b e l e d  d i h y d r o p y r i d i n e  calcium e n t r y  b l o c k e r s  s i n c e  t h e  

l e n g t h  of a lkoxyca rbony l  s i d e  c h a i n s  i n  DHP molecule  i s  n o t  c r i t i -  

ca l  f o r  b i o l o g i c a l  a c t i v i t y  of  t h e  d rug  ( c f .  n i s o l d i p i n e  (9)). Con- 

v e r s i o n  of 1 and 2 t o  t h e  co r re spond ing  t r i t i u m - l a b e l e d  d e r i v a t i v e s  

3 and 4 was c a r r i e d  o u t  u s i n g  e i t h e r  he t e rogeneous  (5% Pd/BaSO ) or 

homogeneous ( ( P h  P) RhC1) c a t a l y s t s .  I n  bo th  c a s e s ,  t r i t i a t i o n  was 

performed i n  d ioxane  w i t h  c a r r i e r - f r e e  t r i t i u m  g a s  a t  a t o t a l  p r e s -  

s u r e  of 400 hPa. When t h e  t r i t i a t i o n  c a t a l y z e d  by Pd/HaSO 

l i e d  t o  1, i n c o r p o r a t i o n  o f  two t r i t i u m  atoms p e r  molecule  occured ,  

and compound 2 was o b t a i n e d  i n  32% y i e l d .  Again,  t h e  t r i t i a t i o n  o f  

- 2 i n  t h e  p r e s e n c e  of  (Ph3Pl3RhC1 f o r  22 h r  p r o v i d e d  4 i n  53% y i e l d  

wi th  i n c o r p o r a t i o n  o f  f o u r  t r i t i u m  atoms p e r  molecule .  

4 - 
3 3  

4 was app- 

The r e s u l t s  are i n d i c a t i v e  o f  t h e  s e l e c t i v e  t r i t i a t i o n  of C = C  

double  bonds i n  2 and 2,  s i n c e  t h e  t h e o r e t i c a l  i n c o r p o r a t i o n  of 

t r i t i u m  i 3  ach ieved  i n  e i t h e r  case. E v i d e n t l y ,  t h i s  e l i m i n a t e s  t h e  

p o s s i b i l i t y  o f  t h e  involvement  of  d i f luo romethoxy  group i n  t h e  re- 

a c t i o n .  Indeed ,  t h e  f l u o r e s c e n t  spectrum o f  2 and 4 (wave long thes  

of  e x c i t a t i o n  and f l u o r e s c e n c e  emis s ion  maximum 370 and 430 nm, r o -  

s p e c t i v e l y )  , c h a r a c t e r i s t i c  f o r  r i o d i p i n o  d e r i v a t i v e s  ( 7 )  , remained 

unchanged a f t e r  t h e  t r i t i a t i o n ,  t h e r e b y  p r o v i d i n g  a conv jnc ing  e v i -  

dence f o r  t h e  r e t e n t i o n  of  t h e  chromophore s t r u c t u r e  of  t h e  compo- 

unds ob ta ined .  

R a d i o a c t i v e  d e r i v a t i v e s  2 and 4 were examined f o r  t h e i r  a b i l i -  

t y  t o  bind s p e c i f i c a l l y  t o  DHP r e c e p t o r  i n  r a b b i t  s k e l e t a l  muscle 

membranes. Binding a s s a y s  were performed r o u t i n e l y  under  d a y l i g h t  

s i n c e  both 2 and 4 remained s t a b l e  unde r  t h o s e  expe r imen ta l  condi-  
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t i o n s  as  h a s  been  shown by TLC.  Both r a d i o l i g a n d s  unde r  t h e  s t u d y  

bound r e v e r s i b l y  and  s a t u r a b l y  t o  t r a n s v e r s e  t u b u l e  membranes ( 1 0 )  

used  t o  e v a l u a t e  t h e  b i n d i n g  c h a r a c t e r i s t i c s .  

S p e c i f i c  b i n d i n g  o f  t h e  compound A a t  1 nM t o  membranes was 

l i n e a r l y  p r o p o r t i o n a l  t o  c o n c e n t r a t i o n  o f  p r o t e i n  i n  t h e  a s s a y  mix- 

t u r e  up t o  30 pg/ml; t h u s ,  all b i n d i n g  e x p e r i m e n t s  were c a r r i e d  o u t  

i n  t h e  l i n e a r  r a n g e .  K i n e t i c  b i n d i n g  s t u d i e s  made f o r  4 i n  t h e  p r e -  

s e n c e  o f  10  pM D - c i s - d i l t i a z e m  and 1 mM C a C 1 2  ( t o  m a i n t a i n  t h e  r e -  

c e p t o r  i n  h i g h - a f f i n i t y  c o n f o r m a t i o n  (1  1 ) ) r e v e a l e d  t h a t  a s s o c i a t i -  

on of t h e  r a d i o l i g a n d  w i t h  t h e  r e c e p t o r  i s  a p s e u d o - f i r s t  o r d e r  r e -  

a c t i o n ,  t h e  k., v a l u e  measiired a t  21 +IoC be ing  0.016 nM-lmin-l ( F i g .  

1 ) .  The d i s s o c i a t i o n  o f  t h e  l i g a n d - r e c e p t o r  complex f o l l o w e d  f i r s t ,  

20 ( 0  6 0  90 110 130 

Tile. .in 

F i g . 1 .  A s s o c i a t 4 i o n  ( o ) ,  and d i s s o c i a t i o n  ( 0 1 ,  k i n e t i c s  o f  t h e  ra- 
d i o l i z a n d  & s p e c i f i c  b i n d i n g  t o  t r a n s v e r s e  t u b u l e  membranes. 
P u l s e - c h a s e  e x p e r i m e n t s  were c a r r i e d  out, w i t h  1 . 0  nM & i n  t h e  
p r e s e n c e  o f  10  PM d i l t i a z e r n  and 1 m M  C a C 1 2  i n  t h e  b i n d i n g  a s s a y .  
Arrow i n d i c a t e s  t h e  t i m e  when 1 pM n i t r e n d i p i n e  was added .  The 
f o l l o w i n g  r a t e  c o n s t a n t s  were o b t a i n e d  a f t e r  l i n e a r  t r a n s f o r m a -  
t i o n  ( 1 2 )  o f  t h e  d a t a  from t h e  a s s o c i a t i o n  and d i s s o c i a t i o n  r e -  
a c t i o n s ,  r e ~ p e c t ~ i v e l y :  k - 0.0697 min-’, = 0.0537 min- 

( c o r r e l a t i o n  c o e f f i c i e n t ,  2 > 0 . 9 5 ) .  

1 
-0bs - 

o r d e r  k i n e t i c s .  and t h e  

s t a n t  (&- , /k l )  c a l c u l a t e d  from t h e s e  d a t a  was 3 . 3  nM which i s  con- 

s i s t e n t ,  w i t h  t h e  e s t i m a t e s  o f  Kd from e q u i l i b r i u m  b i n d i n g  e x p e r i -  

m e n t , ~  (Fig. 2 ) .  S c a t c h a r d  a n a l y s i s  y i e l d e d  a s i n g l e  c l a s s  o f  non- 

w a s  0.0537 min - I .  The d i s s o c i a t i o n  con- 
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f 10 . 
E 

P 

0 10 20 
Radialigand 1 specifically bound. pmol/mg protein 

F i g .  2 .  S c a t c h a r d  p l o t  o f  t h e  s p e c i f i c  e q u i l i b r i u m  b i n d i n g  of 

t o  t r a n s v e r s e  t u b u l e  membranes. B i n d i n g  a s s a y  was c a r r i e d  o u t  a t  
a p r o t e i n  c o n c e n t r a t i o n  o f  25 pg/ml .  

i n t e r a c t i n g  b i n d i n g  s i t e s  f o r  t h e  r a d i o l i g a n d  4. Mean Ed v a l u e  w a s  

1 . 7  0 . 9  nM. N o n s p e c i f i c  b i n d i n g ,  measu red  i n  t h e  p r e s e n c e  of  

1 pM n i t r e n d i p i n e ,  a c c o u n t e d  f o r  a b o u t  60% o f  t h e  t o t a l  b i n d i n g .  

t h u s  i n d i c a t i n g  a r e l a t i v e l y  h i g h  a b i l i t y  o f  4 t o  i n t e r a c t ,  w i t h  li- 

p i d  c o r e  o f  membrane v e s i c l e s .  N e v e r t h e l e s s ,  t h i s  r a d i o l i g a n d  ena -  

b l e s  t h e  q u a n t i t a t i o n  o f  t h e  DHP r e c e p t o r  at. l e v e l s  as  small a s  3-5 

f m o l / a s s a y .  

E q u i l i b r i u m  b i n d i n g  s t u d i e s  made for 2 have  d e m o n s t r a t e d  ( 1 3 )  

t h a t  i n  t h e  p r e s e n c e  o f  D - c i s - d i l t i a z e m  and  1 mM C a C 1 2  t h i s  r a d i o -  

l i g a n d ,  r e f e r r e d  t o  f u r t h e r  a s  [3H]PMD. i n t e r a c t e d  w i t h  a s i n g l e  

c l a s s  o f  i ndependen t ,  b i n d i n g  s i t e s .  t h e  Kd v a l u e  b e i n g  2 . 7  nM. Ap- 

p l i c a t i o n  o f  t . h i s  p r o b e  a l l o w e d  t o  d e t e c t  up t o  10  fmol  of t h e  DIlP 

r e c e p t o r  p e r  a s s a y .  N o n s p e c i f i c  b i n d i n g  o f  [ 3 HIPMD a c c o u n t e d  f o r  

l e s s  t h a n  1 5 %  o f  t h e  t o t a l  b i n d i n g .  These  c h a r a c t e r i s t i c s  r e m a i n e d  

v i r t u a l l y  unchanged f o r  membranes s o l u b i l i z e d  by d i g i t o n i n ,  s o  t h a t  

[3H]PMD was s u c c e s s f u l l y  a p p l i e d  f o r  t h e  i d e n t i f i c a t i o n  and  i e o l a -  

t i o n  of t h e  DHP r e c e p t o r  from r a b b i t  s k e l e t a l  musc le  ( 1 3 ) .  

I n  c o n c l u s i o n ,  t h e  r e s u l t s  d e s c r i b e d  above  c l e a r l y  d e m o n s t r a t e  

t h e  g e n e r a l  u t i l i t y  o f  t h e  c a t , a l y t , i c  t r i t . i a t i o n  o f  a l k e n o x y c a r b o n y l  
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c o n g e n e r s  o f  DHPs f o r  p r e p a r a t i o n  o f  r a d i o a c t i v e  p r o b e s  s u i t a b l e  

f o r  q u a n t i t a t i o n  o f  DHP r e c e p t o r s .  A p p l i c a t i o n  o f  t h i s  p r o c e d u r e  t o  

r i o d i p i n e  a n a l o g s  (1 and 2) p r o d u c e d  two n o v e l  r a d i o l i g a n d s  (2 and  

- 4) which  have  been  shown t o  be a p o k e n t  p h a r m a c o l o g i c a l  t o o l s  of 

t h e  DHP r e c e p t o r  i n v e s t i g a t i o n .  

EXPERIMENTAL 

‘H NMR s p e c t r a  were measured  i n  d e u t e r i o c h l o r o f o r m  on a Bruke r  

WM-250 NMR s p e c t r o m e t e r  a t  260 MHz. Chemica l  s h i f t s  a r e  r e p o r t e d  i n  

d u n i t s .  p a r t s  p e r  m i l l i o n ,  d o w n f i e l d  f rom ( C H  ) S i .  Mass s p e c t r o -  

m e t r y  w a s  pe r fo rmed  on Mat 4l+c a n a l y z e r .  U l t r a v i o l e t  s p e c t r a  were 

o b t a i n e d  on S p e c o r d  40 s p e c t r o p h o t o m e t e r .  A n a l y t i c a l  t h i n - l a y e r  

chromatography (TLC) was p e r f o r m e d  on a luminium s h e e t s  p r e c o a t e d  

w i t h  s i l i c a  g e l  (Merck, K i e s e l g e l  60 F254).  P l a t e s  were  v i s u a l i z e d  

unde r  UV l i g h t  a t  254 a n d  366 nm. D i s t r i b u t i o n  o f  r a d i o a c t i v i t y  on 

TLC p l a t e s  w a s  a n a l y z e d  w i t h  B e r t h o l d  L B  2832 a u t o m a t i c  l i n e a r  ana -  

l y z e r .  

3 4  

F o r  r a d i o a c t 3 v i t y  coiint , ing i n  dpm, samples  were  d i s s o l v e d  i n  

Beckman Ready-Solv N A  s c i n t i l l a t i o n  m i x t u r e  a n d  a n a l y z e d  on Beckman 

LS 9800 l i q u i d  s c i n t i l l a k i o n  s p e c t r o m e t e r  a t  a n  a p p r o p r i a t e  p r o c e s -  

s i n g  mode. F o r  r a d i o l i g a n d  b i n d i n g  s t u d i e s ,  s amples  were r o u t i n e l y  

t r e a t e d  w i t h  S u p e r s o l v e  X s c i n t i l l a t i o n  c o c k t a i l  (Koch-L igh t )  and  

c o u n t e d  on I n t e r t e c h n i q u e  s p e c t r o m e t e r .  

S y n t h e s i s  o f  2 ,6 -d ime thy l -3 -me thoxyca rbony l -5 -a l ly loxy~arbony1-4 -  

(2’-difluoromethoxyphenyl) - 1 . 4 - d i h y d r o p y r i d i n e  (1) and  2.6-dime- 

t h y 1  - 3 , 5 -  d i  a l l y l o x y c a r b o n y l -  4- ( 2’ - d i  f l u o r o m e t  hoxyphenyl  ) - 1 , 4 -  d ihyd-  

r o p y r i d i n e  ( 2 )  
A m i x t u r e  o f  a l ly ] .  a c e t o a c e t a t e  ( 8 )  ( 1 . 4 2  g ,  0.01 m o l l ,  methyl. 

2-difluoromethoxybenzylidene a c e t o a c e t a t e  ( 2 . 7 0  g ,  0.01 mol) a n d  

0.01 mol ammonium h y d r o x i d e  ( a s  a 25% aqueous  s o l u t i o n .  1 . 4  tr1) was 

r e f l u x e d  f o r  1 2  h r  w i t h  1 0  m l  i s o p r o p a n o l .  The so lvent ,  was removed 

on a r o t a r y  e v a p o r a t o r  and  t h e  y e l l o w  o i l y  r e s i d u e  w a s  washed w i t h  
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hexane. The t i t l e d  p r o d u c t s  were i s o l a t e d  by t h e  t w o - s t e p  p r e p a r a -  

t i v e - s c a l e  TLC p r o c e d u r e .  I n i t i a l l y ,  t h e  m i x t u r e  of 1, 2 and r i o d i -  

p i n e  was s e p a r a t e d  from t h e  c rude  p r o d u c t  by t h e  p r e p a r a t i v e  TLC on 

aluminium o x i d e  without.  b i n d e r  ( L  40/250, Chemapol) u s i n g  a c e t o n e /  

hexane ( 1 : l )  as  a deve lop ing  so lven t , .  T h i s  m i x t u r e  of compounds ex- 

t r a c t e d  by ch lo ro fo rm from t h e  s p o t  at, Rf ca .  0.5 was subsequ.ent ly  

s e p a r a t e d  by TLC on A l u f o l i e n  K i e s e l g e l  60 (Merck, 0.20-mm l z y e r )  

u s i n g  b e n z e n e / d i e t h y l  e t h e r  ( 1 : l )  a s  a s o l v e n t .  Under t h e s e  cond i -  

t i o n s ,  r i o d i p i n e ,  1 and 2 were s e p a r a t e d  i n t o  t h r e e  d i s t i n c t  f l u o -  

r e s c e n t  s p o t s  (Rf v a l u e s  0.44. 0.50 and 0.56,  r e s p e c t i v e l y )  v i s i b l e  

under  u l t r a v i o l e t ,  i l l u m i n a t i o n  a t  366 nm. 

Compound 1 w a s  i s o l a t e d  w i t h  an  o v e r a l l  y i e l d  23%. Mass-spect-  

2.28 ( s )  and 2.30 ( s )  ( 6  H ,  -CH3), 3 .60 r u m ,  g/e 393@lt).  ' H  NMR 

( s .  3 H ,  - O C H 3 ) ,  4.51 ( d .  2 H ,  - O G H 2 - ) ,  5 .12 ( d ,  2 H ,  =CH2), 5.28 

( s ,  1 H ,  C ( 4 ) - H I ,  5.67 ( s ,  1 H ,  N - H ) ,  5.85 ( m ,  1 H ,  - C H = ) ,  6.46 

( t .  1 H ,  -CHF2), 6 .97 ( d ,  1 H ,  Ph-HI, 7.06 ( t ,  1 H ,  Ph-H), 

1 H ,  Ph-H) and 7.35 ( d ,  1 H ,  Ph-HI. 

7.15 ( t ,  

Compound 2 w a s  o b t a i n e d  w i t h  t h e  y i e l d  9%.  Mass-spectrum, g/e 

419 ( M t ) .  ' H  NMR 6 2.30 ( s ,  6 H ,  -CH3), 4.52 ( d ,  4 H ,  - O C H 2 - ) ,  

5 .17 ( d ,  4 H, = C H 2 ) ,  5.29 ( s ,  1 H ,  C ( 4 ) - H ) ,  5 .64 ( s ,  1 H ,  N - H ) ,  

5.82 ( m ,  2 H ,  - C H = ) ,  6 . 4 5  (t,, 1 H ,  -CHF2), 6 .98  ( d ,  1 H ,  P h - H ) ,  

7 .05 ( t ,  1 H ,  Ph-H),  7 .13  ( t ,  1 H ,  Ph-H) and 7.36 ( d ,  1 H ,  P h - H ) .  

S y n t h e s i s  of 2.6- dimet h y l -  3-methoxycarbonyl- 5- ( c2.3- 3H2]-n-propoxy- 

c a r b o n y l )  - 4 - (  2' - d i f luo romethnxypheny l )  - 1 . 4 - d i h y d r o p y r i d i n e  ( 2 )  
10 mg of compound 1 d i s s o l v e d  i n  0.5 m l  d ioxane  w a s  mixed w i t h  

5% Pd /BaS04( (Se rva ,  10 mg) i n  15-cc.  Py rex  c e l l ,  t h e n  immersed i n  

l i q u i d  n i t r o g e n  and t h e  c e l l  degassed  up t o  a p r e s s u r e  o f  hPa. 

T r i t i u m  g a s  w a s  i n t r n d l l c e d  i n t o  t h e  c e l l  at. a t o t a l  p r e s s u r e  of 400 

h P a  and t h e  c o n t e n t  was b rough t  t,o ronm t e m p e r a t u r e .  The m i x t u r e  

was s t i r r e d  f o r  1 h r  and t h e r e a f t e r  t h e  c e l l  was f r o z e n  i n  l i q u i d  

n i t r o g e n .  r e p e a t e d l y  degassed  t o  remove t h e  e x c e s s  o f  t r i t i u m  and 
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1 f l a s h e d  w i t h  

r a t e d  by f i l t r a t i o n  and  t h e  so lvent .  was e v a p o r a t e d  i n  vacuo.  Ex- 

c h a n g e a b l e  t r i t i u m  w a s  removed by t h r e e  s u c c e s s i v e  e v a p o r a t i o n s  i n  

vacuo  o f  t h e  p r o d u c t  which had  been  d i s s o l v e d  i n  2 m l  methanol .  The 

t a r g e t  compound 3 rras p u r i f i e d  by TLC on A l u f o l i e n  K i e s e l g e l  60 

TLC-pla te  deve loped  wikh a m i x t u r e  of benzene  and  d i e t h y l  e t h e r  

( 1 : l ) .  Rf  0 . 5 3 ;  32% y i e l d .  The m o l a r  r a d i o a c t i v i t y  o f  3 was c s t i m a -  

t c d  t o  be 2.1-2.3 TBq/mmol a t  95-978 r a d i o c h e m i c a l  p u r i t y .  

H 2 .  A f t e r  t h e  c o n t e n t  was thawed,  c a t a l y s t  was sepa -  

I .  

S y n t h e s i s  of 2 , 6 - d i m e t h y l -  3.5- d i  ( [ 2 ,  ?-’H2] -2 -p ropoxyca rbony l )  - 4 -  

(2’-difluoromethoxyphenyl) - 1 . 4 - d i h y d r o p y r i d i n e  ( 4 )  
Compound 4 w a s  p r e p a r e d  i n  a s imilar  f a s h i o n  from d i a l l y l  d e r i -  

v a t i v e  2 u s i n g  (Ph3P)?RhC1 (Merck) as  a c a t a l y s t .  I n  s h o r t ,  a mix- 

t u r e  o f  2 mg 2. 3.5 me; (Ph,P)3RhC1 and  0.3 ml d i o x a n e  was exposed  

t o  t r i t i u m  g a s  i n  15 -cc .  c e l l  f o r  22 h r  a t  a t o t a l  p r e s s u r e  o f  400 

hPa. The t i t l e d  p r o d u c t  was i s o l a t e d  w i t h  53% y i e l d  by TLC on s i l i -  

ca g e l  p l a t e ,  Rf 0.58 (benzene /E t20 ,  1 : l ) .  The c o m p o ~ n d  4 had a mo- 

l a r  r a d i o a c t i v i t y  of 4 .1  -L. L TBq/mmol at. 9 5 - 9 7 8  r a d i o c h e m i c a l  p u r i -  

t y .  A l l  t h e  r a d i o a c t i v e  DIIPs o b t a i n e d  were s t o r e d  a t  -40°C a s  a s o -  

l u t i o n s  i n  me thano l .  

E i n d i n g  a s s a y s  

R a d i o l i g a n d  b i n d i n g  e x p e r i m e n t s  were pe r fo rmed  e s s e n t i a l l y  as  

d e s c r i b e d  ( 1  3 )  u s i n g  t r a n s v e r s e  t u b u l e  membranes f r o m  r a b b i t  ske -  

l e t a l  musc le  ( 1 0 ) .  Assay m i x t u r e s  c o n t a i n e d  20 mM T r i s - H C 1  (pH 7 . 4 ) ,  

10 pM D-.Ei>-diltiazem (Goedecke)  and  1 mM CaC1 , .  N o n s p e c i f i c  b i n -  

d i n g  w a s  measured i n  t h e  p r e s e n c e  o f  1 pM n i t r e n d i p i n o  ( I n s t i t u t e  

of  O r g a n i c  S y n t h e s i s ,  R iga ,  USSR). Measurements o f  bound and f r e e  

r a d i o l i g a n d s  were done by c o n v e n t i o n a l  l i q u i d  s c i n t i l l a t i o n  s p e c t -  

rome t ry .  B ind ing  of 2 and 4 t o  GF/C g l a s s  f i b e r  f i l t e r s  (Whatman) 

and  a s s a y  Lubes w a s  n e g l i g i b l e .  
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