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S Y N T H E S I S  O F  ["C] P L A T E L E T - A C T I V A T I N G  F A C T O R  ( P A F )  

A N A L O G S  F O R  I N  V I V O  I M A G I N G  O F  P A F  R E C E P T O R S  

S a s a k i ,  T.a.  K a r a s a w a ,  K . b ,  I s h i w a t a ,  K . a ,  S a t o h ,  N . b ,  I s h i i ,  S . a ,  

O g a w a  K.', N o z a k i ,  T.', S e t a k a ,  M . b ,  N o j i m a ,  S . b  a n d  S e n d a ,  M . a  

a P o s i t r o n  M e d i c a l  C e n t e r .  T o k y o  M e t r o p o l i t a n  I n s t i t u t e  o f  G e r o n t o l o g y ,  

3 5 - 2  S a k a e - c h o ,  I t a b a s h i ,  T o k y o  , b F a c u l t y  of P h a r m a c e u t i c a l  

S c i e n c e s ,  T e i k y o  U n i v e r s i t y ,  K a n a g a w a  1 9 9 - 0 1 ,  a n d  ' F a c u l t y  of 

H y g i e n i c  S c i e n c e s ,  K i t a s a t o  U n i v e r s i t y ,  K a n a g a w a  2 2  8 ( J a p a n ) .  

S U M M A R Y  

1 - 0 - H e x a d e c y l - 2 - 0 - N ,  N - d i m e t h y l c a r b a m o y l  - s  n - g l y c e r o -  3 -  

p h o s p h o c h o l i n e [ c h o l i n e  m e t h y l - " C ]  ( [ '  lC]dimethylcarbamoyl-PAF) 

a n d  I-O-Hexadecyl-2-O-acetyl-sn-glycero-3-phosphocholine[choline 

~ n e t h y l - ~ ~ C ]  ( [ 1 1 C ] C 1 6 - P A F )  w e r e  s y n t h e s i z e d  as f o l l o w s ;  E a c h  o f  

n o n - l a b e l e d  d i m e t h y l c a r b a m o y l - P A F  a n d  C I 6 - P A F  w a s  t r e a t e d  w i t h  

s o d i u m  b e n z e n e  t h i o l a t e  t o  d e r i v e  t h e i r  d e s m e t h y l - p r e c u r s  o r s  

c o n t a i n i n g  a d i m e t h y l p h o s p  h o e t h a n o l a m i n e  a t  s n - 3 .  " C - L a b e l e d  

d i m e t h y l c a r b a m o y l - P A F  a n d  C I 6 - P A F  w e r e  s y n t h e s i z e d  by  m e t h y l a t i o n  

o f  t h e  r e s p e c t i v e  d e s m e t h y l - p r e c u r s o r s  u s i n g  [' ' C ] C H  31. T h e  

r a d i o c h e m i c a l  y i e l d  of m e t h y l a t i o n  i n  [ '  ' C l d i m e t h y l c a r  b a m o y l - P A F  a n d  

[ 1 1 C ] C 1 6 - P A F  w a s  a b o u t  1 5  a n d  10 % ( d e c a y  c o r r e c t e d ) ,  r e s p e c t i v e l y .  

T h e  l o w e r  y i e l d  o f  [ 1 1 C ] C 1 6 - P A F  c o m p a r e d  w i t h  t h a t  o f  

[ llC]dimethyIcarbamoyl-PAF w a s  a t t r i b u t e d  to h y d r o l y s i s  o f  t h e  2 -  

a c e t y l  g r o u p  of [ " C ] C 1 6 - P A F  d u r i n g  m e t h y l a t i o n .  To s t u d y  t h e  

s t a b i l i t y  t o  e n z y m a t i c  h y d r o l y s i s ,  [ I  l C ] d i m e t h y l c a r b a r n o y l - P A F  o r  

[ 1 1 C ] C 1 6 - P A F  w a s  i n c u b a t e d  w i t h  m o u s e  p l a s m a  a t  3 7  "c. 
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I '  l C ] D i m e t h y l c a r b a m o y l - P A F  r e m a i n e d  i n t a c t  f o r  60  m i n .  On t h e  o t h e r  

h a n d ,  a l m o s t  a l l  t h e  r a d i o a c t i v i t y  of [ 1 1 C ] C 1 6 - P A F  w a s  c o n v e r t e d  i n t o  

[ '  i ~ ~ ~ 1 6 - ~ y s ~ - ~ ~ ~  i n  5 m i n .  

T h e s e  o b s e r v a t i o n s  i n d i c a t e  t h a t  [ ' '  C ] d i m e t h y l c a r b a m o y l - P A F  c a n  b e  

a s u i t a b l e  p r o b e  f o r  i n  v i v o  i m a g i n g  of P A F  r e c e p t o r s .  

K e y  w o r d s :  I I C - P A F ,  * C - P A F  A n a l o g s ,  S y n t h e s i s ,  P A F - r e c e p t o r s ,  

P E T  

I N T R O D U C T I O N  

P l a t e l e t - a c t i v a t i n g  f a c t o r  ( l - O - a l k y l - 2 - a c e t y l - s n - g l y c e r o - 3 -  

p h o s p h o c h o l i n e ,  P A F )  i s  a c l a s s  o f  p h o s p h o l i p i d s ,  a n d  i t  h a s  a p o t e n t  

b i o l o g i c a l  a c t i v i t y  (1). P A F  h a s  b e e n  s u g g e s t e d  t o  b e  a m e d i a t o r  o f  

v a r i o u s  i n f l a m m a t o r y  a n d  a l l e r g i c  r e a c t i o n s  ( 1 ) .  R e c e n t l y ,  i n t e r e s t i n g  

r o l e s  of  P A F  i n  s t r o k e  a n d  b r a i n  i n j u r y  a n d  p r e s e n c e  of  P A F  r e c e p t o r s  

i n  b r a i n  h a v e  b e e n  r e p o r t e d  ( 2 ) .  I t  i s  a l s o  r e p o r t e d  t h a t  t h e  l e v e l  of  

P A F  p r e c u r s o r  ( l y s o - P A F )  i s  h i g h  i n  t h e  h i p p o c u m p u s  a n d  t h a t  t h e  h i g h  

s e n s i t i v i t y  o f  h i p p o c u m p u s  t o  i s c h e m i a  c o u l d  b e  d u e  t o  t h e  b i n d i n g  o f  

P A F  to i t s  r e c e p t o r s  i n  t h i s  b r a i n  r e g i o n  ( 3 ) .  F o r  t h e  p u r p o s e  o f  i n  v i v o  

i m a g i n g  f o r  P A F  r e c e p t o r s  i n  b r a i n  a n d  o t h e r  t i s s u e ,  s y n t h e s i s  o f  " C -  

P A F  w a s  p l a n n e d .  H o w e v e r ,  i t  i s  p r o b a b l y  i m p o s s i b l e  t o  i m a g e  t h e  P A F  . .  
r e c e p t o r s  i n  v i v o  b y  u s i n g  " C - n a t i v e  P A F ,  b e c a u s e  n a t i v e  P A F  i s  

e a s i l y  h y d r o l y z e d  b y  P A F  a c e t y l h y d r o l a s e  i n  p l a s m a  a n d  t i s s u e s  ( 4 ,  5 ) .  

K a r a s a w a  a n d  c o - w o r k e r s  r a i s e d  a n t i b o d y  to P A F  by  i n j e c t i o n  o f  

c o n j u g a t e  b e t w e e n  s y n t h e t i c  P A F  a n a l o g s  w i t h  s u b s t i t u e n t s  a t  t h e  s n - 2  

p o s i t i o n  a n d  b o v i n e  s e r u m  a l b u m i n  i n t o  r a b b i t s .  T h e y  h a v e  d e v e l o p e d  a 

r a d i o i m m u n o a s s a y  f o r  m e a s u r i n g  t h e  v e r y  l o w  c o n c e n t r a t i o n s  o f  PAF i n  

p l a s m a  a n d  o t h e r  t i s s u e s  ( 6 - 8 ) .  T h i s  s y n t h e t i c  h a p t e n  , 1 - 0 - h e x a d e c y l -  

2 - 0- N ,  N - d i m e  t h  y l c a r  b a m  o y 1 -  s n  - g l y  c e r  0 -  3 - p  h o s p h o c  h o l i n e  

( d i m e t h y l c a r b  a m o y l - P A F ) ,  h a s  a r e s i s t a n c e  to P A F  a c e t y l h y d r o l a s e  a n d  

a l s o  h a s  a s i m i l a r  l e v e l  o f  b i o l o g i c a l  a c t i v i t y  a s  t h e  n a t i v e  P A F  ( 8 ) .  We 

t r i e d  " C - l a b e l i n g  o f  d i n i e t h y l c a r b a m o y l - P A F  w h i c h  w a s  e x p e c t e d  t o  be  

r e s i s t a n t  to m e t a b o l i s  m i n  v i v o .  I t s  d e s m e t h y l - p r e c u r s o r  c o n t a i n i n g  a 

d i m e t h y l p h o s p h o e t h a n o l a m i n e  a t  s n - 3  w a s  l a b e l e d  w i t h  [ " C ] C H 3 1 .  
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T h i s  p a p e r  g i v e s  t h e  c o n d i t i o n s  s u i t a b l e  f o r  l a b e l i n g  a n d  for  

p u r i f i c a t i o n  of t h e  [llC]dimethyIcarbamoyl-PAF a n d  [ 1 1 C ] C 1 6 - P A F ,  

t o g e t h e r  w i t h  a c o m p a r i s o n  of t h e i r  s t a b i l i t y  to e n z y m a t i c  h y d r o l y s i s  

i n  v i t r o .  

E X P E R I M E N T A L  

S y n t h e s i s  o f  d e s m e t h y l - p r e c u r s o r s  

S y n t h e s i s  o f  d e s m e t h y l - p r e c u r s o r s  o f  [ '  l C ] d i m e t h y l c a r  b a m o y l - P A F  

a n d  [ I 1 C ] C I 6 - P A F  w e r e  c a r r i e d  ou t  by  t h e  m o d i f i e d  m e t h o d  o f  S t o f f e l  

W. ( 9 ,  1 0 ) ( F i g  1 ) .  T h a t  i s ,  e a c h  50 m g  o f  n o n - l a b e l e d  

d i m e t h y l c a r b a m o y l - P A F  s y n t h e s i z e d  by  t h e  m e t h o d  o f  K a r a s a w a  e t  

a l . ( l l ) ,  a n d  C I 6 - P A F  p u r c h a s e d  f r o m  B a c h e m  C o .  L t d . ,  w a s  d i s s o l v e d  

i n  10 m L  o f  f r e s h l y  d i s t i l l e d  d i o x a n e ,  a n d  10 m g  o f  s o d i u m  b e n z e n e  

t h i o l a t e  w a s  a d d e d  to t h e  s o l u t i o n .  T h e  r e a c t i o n  m i x t u r e  w a s  h e a t e d  

u n d e r  a s t r e a m  o f  n i t r o g e n  a t  9 5  "C f o r  6 0  m i n  w i t h  s t i r r i n g .  T h e  

r e a c t i o n  w a s  q u e n c h e d  by  a d d i n g  10 m L  o f  a n  i c e - c o l d  2 N - H C I  s o l u t i o n  

i n t o  a c o o l e d  r e a c t i o n  m i x t u r e .  T h e  r e a c t i o n  p r o d u c t  w a s  e x t r a c t e d  w i t h  

50  m L  of c h l o r o f o r m  a n d  d r i e d  o v e r  N a 2 S 0 4  b e f o r e  t h e  s o l v e n t  w a s  

e v a p o r a t e d  to d r y n e s s  u n d e r  v a c u u m .  T h e  r e s i d u e  w a s  d i s s o l v e d  i n  a 

s m a l l  p o r t i o n  o f  e l u t i n g  s o l u t i o n  a n d  a p p l i e d  t o  p r e p a r a t i v e  H P L C  

s y s t e m  e q u i p p e d  w i t h  a p u m p  L C - g A ,  a U V  d e t e c t o r  S P D - 6 A V  

( S h i m a d z u )  a n d  a s i l i c a  c o l u m n  ( M e g a p a k  S I L , l O  mm I . D .  x 2 5 0  m m ,  

N i h o n  B u n k o  C o .  L t d ) .  T h e  d e s m e t h y l - p r e c u r s o r s  w e r e  e l u t e d  w i t h  5 

m L / m i n  o f  m o b i l e  p h a s e  (isopropanol:hexane:water=l10:100:20; V / V )  

a n d  m o n i t o r e d  f o r  a b s o r b a n c e  a t  2 0 5  n m .  P u r i f i e d  d e s m e t h y l - p r e c u r s o r s  

c o r r e s p o n d i n g  t o  d i m e t h y l c a r b  a m o y l - P A F  a n d  C 1  6 - P A F  w e r e  c o n f i r m e d  

b y  T L C  ( s i l i c a  ge l  6 0 A ;  W h a t m a n  Co.  L t d . ,  s o l v e n t  s y s t e m ;  

c h l o r o f o r m : m e t h a n o l : w a t e r =  1 0 0 : 5 0 : 2 0 ;  V/V) a n d  ' H - n u c l e a r  m a g n e t i c  

r e s o n a n c e  s p e c t r u m  ( J E O L ,  G S X - 4 0 0 V . ; ' H - N M R ;  4 0 0  M H Z ,  s o l v e n t :  

C D C 1 3 ) .  C h e m i c a l  p u r i t i e s  of d e s m e t h y l - p r e c u r s o r s  w e r e  d e t e r m i n e d  

u s i n g  a n  a n a l y t i c a l  H P L C  ( F i n e p a k  S I L ,  4 . 6  mm x 2 5 0  m m ;  N i h o n  

B u n k o  C o .  L t d . )  e l u t e d  w i t h  t h e  s a m e  e l u t i n g  s o l u t i o n  a s  p r e p a r a t i v e  

H P L C  a t  a f l o w  r a t e  o f  1 . 5  m l / m i n . a n d  m o n i t o r e d  f o r  a b s o r b a n c e  a t  

205 n m  
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S y n t h e s i s  o f  [llC]dimethylcarbamoyl-PAF a n d  [ '  C ] C 1 6 - P A F  

[llC]Dimethylcarbamoyl-PAF a n d  [ 1 1 C ] C 1 6 - P A F  w e r e  s y n t h e s i z e d  a s  

s h o w n  i n  F i g .  1. [ 1 1 C ] C 0 2  w a s  p r o d u c e d  a c c o r d i n g  t o  t h e  p r o c e d u r e s  

p r e v i o u s l y  d e s c r i b e d  ( 1 2 ) .  T h e  c o n c e n t r a t e d  [' ' C ] C 0 2  i n  l i q u i d  a r g o n  

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

c o n t a i n i n g  a s o l u t i o n  o f  L i A I H 4  (10 U m o l ;  A l d r i c h  C o .  L t d . )  i n  1 0 0  p L  

o f  t e t r a h y d r o f u r a n  ( T H F ,  A l d r i c h  C o .  L t d . ) .  T h e  f i r s t  v e s s e l  w a s  

h e a t e d  a n d  THF w a s  r e m o v e d  u n d e r  N 2 .  T h e n ,  0 . 5  m L  o f  H I  ( W a k o  

P u r e  C h e m i c a l  I n d u s t r i e s  C o .  L t d . )  w a s  a d d e d  t o  t h e  s a m e  v e s s e l  w h i c h  

w a s  h e a t e d  a t  120°C , a n d  1 1 C H 3 1  w a s  t r a n s f e r r e d  i n t o  a s e c o n d  v e s s e l  

w i t h  N 2  a t  150 m L / m i n .  T h e  s e c o n d  v e s s e l  c o n t a i n e d  d e s m e t h y l -  

p r e c u r s o r  ( 1  m g )  a n d  c y c l o h e x y l a m i n e  (1-10  u L )  i n  100 U L  o f  

a b s o l u t e  m e t h a n o l .  T h e  s e c o n d  v e s s e l  w a s  t h e n  h e a t e d  a t  6 0  "C f o r  10 

m i n  i n  a n  a l u m i n u m  h e a t  b l o c k .  

R e a c t i o n  p r o d u c t s  w e r e  a n a l y z e d  u s i n g  an a n a l y t i c a l  H P L C  s y s t e m  

e q u i p p e d  w i t h  a p u m p  L C - 9 A ,  a U V  d e t e c t o r  S P D - 6 A V  ( S h i m a d z u ) ,  a 

r a d i o d e t e c t o r  ( R a d i o m a t i c  A - 2 0 0 ;  C a n b e r r a  C o .  L t d . )  a n d  a s i l i c a  

c o l u m n  ( F i n e p a k  S I L ,  4 . 6  mm I . D .  x 250 m m ;  N i h o n  B u n k o  C o .  L t d . )  

e l u t e d  w i t h  1. 5 m L / m i n  o f  e l u t i n g  s o l u t i o n  ( i s o p r o p a n o l : h e x a n e : w a t e r =  

1 1 0 : 1 0 0 : 2 0 ;  V / V ) .  [' l C ] D i m e t h y l c a r b a m o y l - P A F  a n d  [ '  1 C ] c 1 6 - P A F  

w e r e  p u r i f i e d  b y  a p r e p a r a t i v e  H P L C  s y s t e m  e q u i p p e d  w i t h  a p u m p  L C -  

9 A ,  a U V  d e t e c t o r  S P D - 6 A V  ( S h i m a d z u )  a n d  a s i l i c a  c o l u m n  ( M e g a p a k  

SIL,IO mm I . D .  x 2 5 0  m m ,  N i h o n  B u n k o  C o .  L t d ) .  T h e  c o l u m n  w a s  

e l u t e d  w i t h  10  m L / m i n  o f  e l u t i n g  s o l u t i o n  ( i s o p r o p a n o l : h e x a n e : w a t e r =  

1 1 0 : 1 0 0 : 2 0 ;  V/V) a n d  m o n i t o r e d  f o r  b o t h  r a d i o a c t i v i t y  a n d  a b s o r b a n c e  

a t  2 0 5  n m .  P e a k s  o f  [llC]dimethylcarbamoyl-PAF, [ 1 1 C ] c 1 6 - P A F  a n d  

[ '  1 C ] C 1 6 - l y s o - P A F  i n  a n a l y t i c a l  a n d  p r e p a r a t i v e  H P L C  w e r e  c o n f i r m e d  

by  c o m p a r i s o n  w i t h  t h e  c o r r e s p o n d i n g  n o n - l a b e l e d  a u t h e n t i c  s a m p l e s .  

To d e t e r m i n e  t h e  m a s s  o f  [llC]dimethylcarbamoyl-PAF a n d  [ 1 1 C ] C 1 6 -  

P A F ,  a b s o r b a n c e  of U V  d e t e c t o r  (205  n m )  i n  t h e  p r e p a r a t i v e  H P L C  w a s  

p r e - c a l i b r a t e d  w i t h  c o r r e s p o n d i n g  m a s s  of  c o l d  d i m e t h y l c a r b a m o y l - P A F  

a n d  C 1 6 - P A F .  E a c h  o f  [ '  lC]dimethylcarbamoyl-PAF a n d  [ 1 1 C ] c 1 6 - P A F  
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s p e c i f i c  ac t iv i ty  w a s  c a l c u l a t e d  f r o m  d e t e r m i n e d  r a d i o a c t i v i t y  by  a d o s e  

c a l i b r a t o r  ( C a p i n t e c )  and  m a s s .  

[ llC]Dimethylcarbamoyl-PAF a n d  [ 1 1 C ] C 1 6 - P A F  t h u s  o b t a i n e d  were  

e v a p o r a t e d  to  d r y n e s s  a n d  s o l u b i l i z e d  wi th  0 . 2 5 %  h u m a n  s e r u m  

a l b u m i n  ( H S A )  c o n t a i n i n g  0 . 9  % NaC1. 

S t a b i l i t y  of [llC]dimethylcarbamoyl-PAF and  [ l 1  C ] C 1 6 - P A F  in m o u s e  

p l a s m a  

Each  of  [llC]dimethylcarbamoyl-PAF ( 3 . 7  M B q ,  0 . 2 3  u g )  and 

[ l 1 C ] c 1 6 - ~ ~ ~  ( 3 . 7  M B q ,  0 . 4 0  u g )  in 0 . 2 5  % H S A  c o n t a i n i n g  0 . 9  % 

N a C l ,  was  i n c u b a t e d  wi th  0 . 5  mL of m o u s e  p l a s m a  a t  37  "C f o r  5 ,  3 0  o r  

6 0  min .  T h e  i n c u b a t i o n  w a s  s t o p p e d  b y  a d d i n g  1 . 2 5  mL of 2 % a c e t i c  

ac id  c o n t a i n i n g  me thano l  a n d  0 . 6 2 5  mL c h l o r o f o r m .  T h e n ,  0 . 6 2 5  mL of 

c h l o r o f o r m  a n d  0 . 6 2 5  mL of  w a t e r  w e r e  a d d e d .  T h e  m i x t u r e  was  

c e n t r i f u g e d  a t  6 0 0 x g  fo r  5 m i n ,  a n d  t h e  r a d i o a c t i v i t y  in  o r g a n i c ,  

a q u e o u s  a n d  p r e c i p i t a t e  f r a c t i o n s  was  c o u n t e d .  D u r i n g  a l l  e x p e r i m e n t s ,  

t h e  e x t r a c t i o n  e f f i c i e n c y  in an o r g a n i c  l aye r  of  a d d e d  r a d i o a c t i v i t y  was  

9 1  % ([llC]dimethylcarbamoyl-PAF) a n d  8 1  % ( [ " C ] C 1 6 - P A F ) ,  

r e s p e c t i v e l y .  T h e  r a d i o a c t i v i t y  i n  an o r g a n i c  l aye r  was  a n a l y z e d  b y  the  

a n a l y t i c a l  H P L C  as  d e s c r i b e d  a b o v e .  R a d i o a c t i v i t y  a p p l i e d  to t h i s  

H P L C  was  q u a n t i t a t i v e l y  r e c o v e r e d  ( > 9 8  % ) .  

R E S U L T S  A N D  D I S C U S S I O N  

D e s m e t h y l - p r e c u r s o r s  o f  d i m e t h y l c a r b a m o y l - P A F  and  C 1 6 - P A F  were  

s y n t h e s i z e d  u s i n g  s o d i u m  benzene  t h i o l a t e ,  a n d  y i e l d s  of  d e m e t h y l a t i o n  

w e r e  4 6  a n d  53 %, r e s p e c t i v e l y .  T h e  f o l l o w i n g  N M R  s p e c t r a  (CDC13) 

o f  desmethyl-dimethylcarbamoyl-PAF ( a )  and  d e s m e t h y l - C 1 6 - P A F  ( b )  

i n d i c a t e d  t h e  s t r u c t u r e s  o f  t he  sn-3-dimethylethanolamine d e r i v a t i v e s .  

( a ) :  6 ppm 5.05 ( q u i n t e t ,  I H ,  - C H - ) ,  4 . 2 0  ( b r o a d  m u l t i p l e t ,  2 H ,  - P - 0 -  

C H 2 - ) ,  4 . 0 5  ( m u l t i p l e t ,  2 H ,  - C H 2 - 0 - P - ) ,  3 . 6 0  ( q u i n t e t ,  2 H ,  - C H 2 -  

N'), 3 . 4 5  ( m u l t i p l e t ,  2 H ,  - C H z - O - ) ,  2 . 9 2  ( s i n g l e t ,  6 H ,  ( C H 3 ) 2 - N - ) ,  

2 . 8 3  ( s i n g l e t ,  6 H ,  + N ( C H 3 ) 2 ) ,  1 . 2 6  ( s i n g l e t ,  2 8 H ,  - ( C H 2 ) 1 4 - )  a n d  

0 . 8 6  ( t r i p l e t ,  3 H ,  - C H 3 ) ,  ( b ) :  6 ppm 5 .  17 ( q u i n t e t ,  l H ,  - C H - ) ,  4 . 2 0  
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( b r o a d  mul t ip l e t ,  2 H ,  - P - 0 - C H 2 - ) ,  4 . 0 4  (mul t ip l e t ,  2 H ,  - C H 2 - 0 - P - ) ,  

3 . 5 9  ( q u i n t e t ,  2 H ,  - C H 2 - N + ) ,  3 . 4 5  ( m u l t i p l e t ,  2 H ,  - C H 2 - 0 - ) ,  2 . 8 4  

( s i n g l e t ,  6 H ,  ( C H 3 ) 2 - N - ) ,  2 . 0 8  ( s i n g l e t ,  3 H ,  - C O - C H 3 ) ,  1 . 2 5  ( s i n g l e t ,  

2 8 H ,  - ( C H 2 ) 1 4 - )  and  0 . 8 8  ( t r i p l e t ,  3 H ,  - C H 3 ) .  T h e i r  R f  va lues  

de t e rmined  by TLC were  a s  f o l l o w s :  desmethyl-dimethylcarbamoyl-PAF 

( 0 . 1 9 ) .  d e s m e t h y l - C 1 6 - P A F  (0.2l),dimethylcarbamoyl-PAF ( 0 . 1 0 )  and  

C 1 6 - P A F  ( 0 . 1 2 ) .  Chemica l  p u r i t i e s  of bo th  d e s m e t h y l - p r e c u r s o r s  

de t e rmined  b y  an ana ly t i ca l  H P L C  w e r e  > 9 9  % .  These  d e s m e t h y l -  

d e r i v a t i v e s  ex i s t ed  as H C I - s a l t s .  T h e r e f o r e ,  i t  is n e c e s s a r y  to l i b e r a t e  

t h e  amines  f r o m  the  HC1-sa l t s  f o r  the  me thy la t ion  wi th  [ '  'C ]CH31 .  We 

s c r e e n e d  H C I - s a l t s  l i b e r a t i n g  agen t s  in s i t u .  The  y ie ld  of me thy la t ion  

was  i n c r e a s e d  in p r e s e n c e  of  t he  HC1-sa l t s  l i be ra t ing  a g e n t s ,  in o r d e r  

of  cyclohexylamine>2,2,6,6-tetramethylpiperidine~BaO (da t a  n o t  

s h o w n ) .  We c h o s e  c y c l o h e x y l a m i n e  as an HC1-sa l t s  l i be ra t ing  agen t .  

E f fec t s  of c y c l o h e x y l a m i n e  c o n t e n t  o n  the  y ie ld  of  me thy la t ion  

were  s t u d i e d  in F ig .  2.  The  r a d i o c h e m i c a l  y i e lds  of 

[ '  l C ] d i m e t h y l c a r b a m o y l - P A F  and  [' 'C ]C16-PAF both  were  i n c r e a s e d  

with amoun t s  of added  c y c l o h e x y l a m i n e  a n d  r eached  the  m a x i m u m  a t  10 

L of c y c l o h e x y l a m i n e .  H o w e v e r ,  the  y i e l d  dec reased  w i t h  f u r t h e r  

amoun t s  of cyc lohexy lamine .  Reac t ion  p r o d u c t s  of me thy la t ion  w e r e  

sub jec t ed  to ana ly t i ca l  H P L C  ( F i g .  3 ) .  The  add i t ion  of  c y c l o h e x y l a m i n e  

to the  r eac t ion  mix tu re  p roduced  b y - p r o d u c t s  e lu t ing  a t  r e t e n t i o n  t ime  

of 2 . 2  m i n  a n d  t rapped  in the  H P L C  c o l u m n .  The  r ad ioac t iv i ty  t r a p p e d  

i s  c o n s i d e r e d  to be a c o m p l e x  of cyc lohexy lamine  and  ["C]CH31.  I n  

the  c a s e  of [' ' C ] C 1 6 - P A F ,  one  more  b y - p r o d u c t ,  [ '  l C ] C l h - l y s o - P A F ,  

was  o b s e r v e d  ( r e t en t ion  time 1 4 . 5  m i n )  and  i t s  r a d i o c h e m i c a l  y i e ld  

a l s o  r eached  t h e  maximum wi th  10 K L  of a d d e d  c y c l o h e x y l a m i n e .  T h e  

r ad iochemica l  y i e lds  of d ime thy lca rbamoyl -PAF and  C 6 -PAF in the  

p r e s e n c e  of 1 0  L L L  of  c y c l o h e x y l a m i n e  were  1 5 . 2  and  1 0 . 5  % ( d e c a y  

c o r r e c t e d ) ,  r e spec t ive ly .  I t  i s  p r o b a b l e  t h a t  t he  r eason  f o r  the  lower  

y ie ld  of [ "C]C16-PAF compared  wi th  [' lC]dimethylcarbamoyl-PAF 

w a s  a t t r i bu tab le  to t h e  f o r m a t i o n  of [ '  ' C ] C  1 6 - l y s o - P A F  b y  hydro lys i s  

of  t he  s n - 2 - a c e t y l  g r o u p  in [' 'C ]C16-PAF o r  i t s  d e s m e t h y l - p r e c u r s o r  

d u r i n g  the  me thy la t ion  at  6 0  "c. under  an  a lka l ine  cond i t ion  with 
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Fig. 2. Radiochemical yield of [']C]dimethylcarbamoyl-PAF (a) and [ 'k]C 1cPAF (b) V.S. 
amounts of cyclohexylamine. [' 'CILabeled dimethyl~arbamolyl-PAF and ['CC]C,,-PAF 
was synthesized by methylation of the respective 1 mg of desmethyl-precursors with 
i''C]CYI and 0-50 pL of cyclohexylamine in 100 pL of methanol for 10 min at 60 "c. 

c y c l o h e x y l a m i n e .  T h e  r e a c t i o n  p r o d u c t s  w e r e  p u r i f i e d  b y  p r e p a r a t i v e  

H P L C  s y s t e m  a n d  r a d i o a c t i v i t i e s  o f  [llC]dimethyIcarbamoyI-PAF a n d  

[11C]C16-PAF w e r e  e l u t e d  a t  1 1 . 3  a n d  8.4 m i n ,  r e s p e c t i v e l y .  T h e  

r e t e n t i o n  t i m e s  o f  d e s m e t h y l - d i r n e t h y l c a r b a m o y l - P A F  a n d  d e s m e t h y l -  

CI6-PAF i n  t h i s  p r e p a r a t i v e  H P L C  w e r e  5.4 a n d  3 . 3  m i n ,  r e s p e c t i v e l y  
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Fig. 3. Analytical radio-HPLC of ["C]dirnethylcarbamoyl-PAF (a) and f1C]qBPAF (b) 
reaction mixtures. 

F i n a l l y ,  [" C ] d i m e t h y l c a r b a m o y l - P A F  a n d  [ ' I  C ] C 1 6 - P A F  w i t h  s p e c i f i c  

a c t i v i t y  of 40-60 G B q / K m o l  w e r e  o b t a i n e d  a t  35 m i n  f r o m  t h e  E O B  ( 

30 f i A  b e a m  of 14 .  1 M e V  p r o t o n s  f o r  30 m i n ) .  R a d i o c h e m i c a l  p u r i t i e s  

o f  b o t h  [llC]dimethylcarbamoyl-PAF a n d  [ I 1 C ] C l 6 - P A F  w e r e  > 9 8  % .  

C o m p a r i s o n  o f  m e t a b o l i c  s t a b i l i t y  b e t w e e n  [ l 1  C ] d i m e t h y l c a r b a m o y l -  

P A F  a n d  [ 1 1 C ] C 1 6 - P A F  i n  t h e  p l a s m a  i s  s h o w n  i n  F i g .  4 .  T h e  

[ '  l C ] d i m e t h y l c a r b a m o y l - P A F  r e m a i n e d  i n t a c t  f o r  6 0  m i n .  In  c o n t r a s t ,  

a l m o s t  a l l  o f  t h e  [ 1 1 C ] C 1 6 - P A F  r a d i o a c t i v i t y  w a s  c o n v e r t e d  r a p i d l y  t o  

[ '  1C]C16-1YSO-PAF.  
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Fig. 4. St;Jility of [ lk]dimeth$lcarbamoyl-PAF and [“CIC, -PAF in mouse plasma. Plasma 
\500 pL) was incubated with [ C]dimethylcarbamoyl-PAF 43.7 MBq, 0.23 pg) or 
[ ‘C]C 16-PAF (3.7 MBq, 0.40 pg) at 37 
extracted with a solvent of methano1:chloroform:water:acetic acid=2.5:2.5:1.25:0.12; V/V. 
The chemical forms of the radioactivity in the organic layer was checked by radio-HPLC. 

for 5-60 min. The incubation mixture was 

T h e s e  o b s e r v a t i o n s  i n d i c a t e d  t h a t  t he  [ “ C ] d i m e t h y l c a r  bamoyl -PAF i s  

e x p e c t e d  to  be  m o r e  s t a b l e  to e n z y m a t i c  h y d r o l y s i s  than [ 1 1 C ] C 1 6 - P A F  

i n  v i v o  and  i t  can  be  a s u i t a b l e  p r o b e  f o r  i n  v i v o  i m a g i n g  of PAF 

r e c e p t o r s  . 
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