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S W A R Y  

The rad iochemica l  s y n t h e s i s  and p u r i f i c a t i o n  of [ 18F] N-( l - (2- th ienyl ) -  
cyclohexyl)-4-fluoropiperidine [ [18F]FTCP] i s  r epor t ed .  
by [18F] f l u o r i d e  d isp lacement  on a mesy la t e  p recu r so r .  
a r e  t r e a t e d  wi th  borane  t o  a i d  i n  t h e  removal of an  e l i m i n a t i o n  product .  
P u r i f i c a t i o n  of t h e  r ad iopha rmaceu t i ca l  i nvo lves  a s h o r t  s i l i c a  g e l  BOND 
ELUT column and subsequen t ly  r e v e r s e  phase HPLC. The f i n a l  product  h a s  
h igh  chemical and rad iochemica l  p u r i t y  wi th  t h e  rad iochemica l  y i e l d  
opt imized  a t  n e a r l y  30 pe rcen t  ( c o r r e c t e d  f o r  decay) .  
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phencyc l id ine ,  p o s i t r o n  emiss ion  tomography 

INTRODUCTION 

Since  t h e  d i scove ry  of a r e c e p t o r  f o r  phencyc l id ine ,  (N-(1-phenyl- 

cyc lohexy1)p ipe r id ine  (PCP)l,  cons ide rab le  e f f o r t  has  been devoted t o  

t h e  s t u d y  of t h e  s t r u c t u r e  and f u n c t i o n  of t h e s e  r e c e p t o r s .  Evidence is 

a l s o  be ing  ga the red  which i n d i c a t e s  a c o r r e l a t i o n  between phencycl id ine  

r e c e p t o r  b ind ing  and antagonism of methyl-D-aspartate (NMDA) e x c i t a t o r y  

amino a c i d  r ecep to r s .2  I n  a d d i t i o n ,  changes i n  phencyc l id ine  r e c e p t o r  

l e v e l s  i n  c e r t a i n  b r a i n  r eg ions  have been noted i n  post-mortem s t u d i e s  

of Alzhe imer ' s  d i sease .3  

Although e a r l i e r  work sugges ted  a common r e c e p t o r  f o r  <-opia tes  

and PCP,4 subsequent  s t u d i e s  wi th  more s e l e c t i v e  l i g a n d s  have demonstrated 

t h a t  t hese  two r e c e p t o r  types  a r e  a c t u a l l y  d i s t i n c t  .5 

The r e g i o n a l  d i s t r i b u t i o n  of phencyc l id ine  r e c e p t o r s  i n  r a t  b r a i n  

have been mapped us ing  [3H]TCP (N-( 1-( 2-thieny1)cyclohexyl)piperidine) 
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or [3H]PCP combined wi th  i n  v i t r o  au to rad iog raph ic  t echn iques  . 6 , 7 v 8  

h ighes t  d e n s i t y  of r e c e p t o r  is  found i n  t h e  hippocampus and c o r t i c a l  

a r e a  whi le  ve ry  low l e v e l s  are found i n  t h e  hind b r a i n .  Evidence f o r  an  

endogeneous p e p t i d e  l i g a n d  f o r  t h e  r e c e p t o r  has  been p r e ~ e n t e d . ~  

The 

A l a r g e  number of PCP ana logs  have been syn thes i zed  and eva lua ted  f o r  

r ecep to r  a f f i n i t y . l ,  lo, 11*12, l3  

very h igh  a f f i n i t y  f o r  t he  phencyc l id ine  r e c e p t o r ,  e x h i b i t s  h ighe r  

s e l e c t i v i t y  f o r  t h e  phencyc l id ine  r e c e p t o r  t han  f o r  t h e < - o p i a t e  r e c e p t o r .  

This s e l e c t i v i t y  s u p p o r t s  t h e  d i s t i n c t i o n  of t h e  two r e c e p t o r  s i t e s . 5  

The t h i e n y l  a n a l o g ,  TCP, which d i s p l a y s  

I n  an expans ion  of o u r  i n t e r e s t  i n  s tudy ing  b r a i n  r e c e p t o r  pharmacology 

us ing  p o s i t r o n  emiss ion  tomography (PET), w e  have prepared  N-(l-(Z-thienyl) 

cyclohexyl)-4-fluoropiperidine (FTCP).14 Th i s  compound d i s p l a y s  s u i t a b l e  

i n  v i t r o  pharmacological p r o p e r t i e s  f o r  development and e v a l u a t i o n  of t h e  

[ l 8 F I f l u o r i n e  l a b e l l e d  ana log  a s  a r ad iopha rmaceu t i ca l  f o r  PET. This  r e p o r t  

p r e s e n t s  t h e  rad iochemica l  s y n t h e s i s  and p u r i f i c a t i o n  of [ 18F]FTCP. 

RESULTS AND DISCUSSION 

Radiochemistry.  The rad iochemica l  s y n t h e s i s  i nvo lves  f l u o r i d e  d i s -  

placement on N-(l-(2-thienyl)-cyclohexyl)-4-methanesulfonyloxypiperidine 

(TCPOMs), 1, t o  produce [18F]FTCP (2) and an e l i m i n a t i o n  p roduc t ,  

N-(l-(2-thienyl)-cyclohexyl)-3,4-didehydropiperidine (TCPV, 2 )  ( F i g u r e  1 ) .  

Th i s  r e a c t i o n  i s  ana logous  t o  t h e  p r e p a r a t i o n  of a u t h e n t i c  FTCP.14 

I n i t a l l y  w e  eva lua ted  (CH3)4NOH as t h e  base  t o  e f f e c t  t h e  [18F] f luo r ide  

d isp lacement .  Only r e l a t i v e l y  low y i e l d s  of i n c o r p o r a t i o n  were ob ta ined .  

I n  c o n t r a s t ,  t h e  use  of Kryptofix-222 (K222) and K2C0315 provided 

s i g n i f i c a n t l y  h ighe r  y i e l d s  (Table 1 ) .  
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TABLE 1. E f f e c t  of base  on rad iochemica l  y i e l d .  

K2222 TC POMs YIELD 
Nmol mg X ( c o r r e c t e d )  

n' Me4NOH K2C03 
Rmol Nmol 

- - 3 10 5 11 

11 11 22 5 - 34.2 + 11.5 - 

n i s  t h e  t o t a l  number of exper iments  
K222 is  KRYPTOFIX 2 2 2  

When t h e  r e a c t i o n  tempera ture  was main ta ined  a t  90-100 C ,  a 15 min 

r e a c t i o n  t i m e  was s u f f i c i e n t  f o r  comple t ion  of t h e  [ 18F] f luo r ide  i n c o r p o r a t i o n .  

Radiochemical y i e l d s  were de termined  by m u l t i p l y i n g  t h e  f r a c t i o n  of r ad io -  

a c t i v i t y  i n  s o l u t i o n  by t h e  f r a c t i o n  of s o l u b l e  a c t i v i t y  which i s  product .  

The amount o f  s o l u b l e  a c t i v i t y  i s  de termined  by t r a n s f e r i n g  t h e  r e a c t i o n  

s o l u t i o n  i n t o  a second v e s s e l .  Radio- t lc  is  used t o  de te rmine  t h e  f r a c t i o n  of 

s o l u b l e  a c t i v i t y  t h a t  i s  product .  The y i e l d  d a t a  c a l c u l a t e d  i n  t h i s  manner 

c o r r e l a t e d  w e l l  w i th  t h e  i s o l a t e d  y i e l d s .  

G las s  r e a c t i o n  v e s s e l s  were s a t i s f a c t o r y  and on ly  o c c a s i o n a l  manual 

a g i t a t i o n  was employed d u r i n g  t h e  f l u o r i d e  i n c o r p o r a t i o n .  The inco r -  

p o r a t i o n  r e a c t i o n  was conducted i n  100 4L t o t a l  volume and employed 

2 e q u i v a l e n t s  of K222, 2 e q u i v a l e n t s  of K2CO3 and 1.3 e q u i v a l e n t  of 

s u b s t r a t e .  U l t ima te ly  t h e  s u b s t r a t e  q u a n t i t y  was reduced from 5 mg t o  

2 mg, whi le  s imul t aneous ly  a d j u s t i n g  t h e  o t h e r  r e a g e n t s ,  i n  o rde r  t o  

minimize t h e  problems of p u r i f i c a t i o n .  The reduced s u b s t r a t e  concen- 

t r a t i o n  d i d  no t  a f f e c t  t h e  i s o l a t e d  y i e l d  (Table  2) .  

TABLE 2. Radiochemical Yie ld  based on a c t i v i t y  c o l l e c t e d  from I P  column. 

n l  Cond i t ions2  I n i t i a l  3 Product  T i m e  SA4 Yie ld  
A c t i v i t y  m C i  min c o r r e c t e d  

mC i (BOS) 

11 A 1.88-8.61 0.46-1.42 74-178 34.2 2 11.5 

0.31-5.92 81-103 1302 36.7 + 8.98 14 B 2.84-23.1 

2.47-5.19 83-90 3691 27.71 + 7.16 7 C 21.1 -31.3 

- 

- 
n i s  t o t a l  number of exper iments  

molar r a t i o  a s  s p e c i f i e d  i n  t e x t  
A c t i v i t y  d e l i v e r e d  from an  a l i q u o t  of t h e  t a r g e t  water 
Average s p e c i f i c  a c t i v i t y  a t  beginning  of s y n t h e s i s  

* A= 5mg TCPOMS; B= 3mg TCPOMS; C= 2mg TCPOMS; o t h e r  r e a g e n t s  i n  same 
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P u r i f i c a t i o n :  The s y n t h e s i s  of a u t h e n t i c  FTCP i s  accompanied by t h e  

During t h e  p u r i f i c a -  product ion  of t h e  e l i m i n a t i o n  s i d e  product TCPV.14 

t i o n  of t h e  r a d i o l a b e l l e d  p roduc t ,  t h i s  e l i m i n a t i o n  product  as w e l l  as 

unreac ted  s t a r t i n g  m a t e r i a l  must b e  removed. The h i g h  s p e c i f i c  a c t i v i t y  

of t h e  [ 1 8 F ] f l u o r i d e  causes  even ve ry  minor s i d e  r e a c t i o n s  and i m p u r i t i e s  

t o  become s i g n i f i c a n t .  Although t h e  f l u o r o  product  and t h e  e l i m i n a t i o n  

product could be sepa ra t ed  by normal phase HPLC on s i l i c a  g e l ,  t h e  r e l -  

a t i v e l y  l a r g e  amount of e l i m i n a t i o n  product  p r o h i b i t e d  an  e f f i c i e n t  

s e p a r a t i o n  of t h e  two products  from t h e  r e a c t i o n  mix tu re .  

The e l i m i n a t i o n  product  can  be conver ted  t o  a ve ry  p o l a r  d i o l  p roduct  

by r e a c t i o n  wi th  c a t a l y t i c  osmium t e t r o x i d e  us ing  Nlne thyl  morpholine 

N-oxide.14 

radiochemical s y n t h e s i s .  On t h e  o t h e r  hand, borane  r e a c t s  very  r a p i d l y  

wi th  t h e  o l e f i n  t o  produce a p o l a r  compound which i s  e a s i l y  separaced  from 

the  f l u o r o  product  w i th  a s h o r t  s i l i c a  g e l  column. Following t h e  f l u o r i d e  

inco rpora t ion  r e a c t i o n ,  t h e  a c e t o n i t r i l e  s o l v e n t  was removed under a s t r eam 

of n i t r o g e n ,  t h e  r e a c t i o n  v e s s e l  was coo led ,  and 200 

(1 M) s o l u t i o n  was added. T h i s  r educ t ion  w a s  allowed t o  proceed f o r  10 min 

a t  room tempera ture  a f t e r  which i t  was quenched wi th  50 ~1 H20. 

so lven t  was removed under a s t r eam of n i t r o g e n  and t h e  product  was loaded  

onto a BONDELUTE-SI s i l i c a  column wi th  CH2C12. Care fu l  e l u t i o n  wi th  

10% e t h y l  a c e t a t e  i n  hexane a l lows  c o l l e c t i o n  of 118F]FTCP while t h e  

o le f in-borane  product  and a s i g n i f i c a n t  amount of un reac ted  mesy la t e  a r e  

r e t a i n e d  on t h e  column. The e f f l u e n t  i s  monitored f o r  r a d i o a c t i v i t y  and 

t h e  r a d i o a c t i v i t y  peak c o l l e c t e d .  Unfo r tuna te ly  t h e  amount of s t a r t i n g  

m a t e r i a l  which remains wi th  t h e  product  a f t e r  t h i s  s h o r t  s i l i c a  column 

v a r i e s  from run  t o  run. Overa l l  t h e  product  ob ta ined  a t  t h i s  p o i n t  has  

ve ry  h igh  rad iochemica l  p u r i t y .  However, an HPLC p u r i f i c a t i o n  i s  r equ i r ed  

i n  o rde r  t o  ach ieve  h igh  chemical p u r i t y .  

Th i s  r e a c t i o n ,  however, proved too  s low f o r  use  i n  t h e  

~1 of borane-THF 

The 

The chemical components of t h e  r a d i o a c t i v e  f r a c t i o n s  have been 

eva lua ted  by GCMS ( g a s  chromatography-mass spec t romet ry )  and by HPLC. 

Nei ther  method i n d i c a t e s  t h e  presence  of t h e  e l i m i n a t i o n  p roduc t .  Two 
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chemica l  components a r e  appa ren t  i n  v a r i a b l e  c o n c e n t r a t i o n s  a s  ana lyzed  

by GCMS. One appea r s  t o  be TCP, t h e  product  of borane  r educ t ion  of t h e  

mesy la t e  t o  t h e  hydrocarbon. Evidence f o r  t h i s  component i s  t h e  mass 

spectrum and a l s o  t h a t  one of t h e  HPLC peaks co -e lu t e s  w i th  a u t h e n t i c  

TCP. The i d e n t i t y  of t h e  o t h e r  component is u n c e r t a i n .  T h i s  second 

component e x h i b i t s  a c h a r a c t e r i s t i c  base  peak of 164 which i s  c o n s i s t a n t  

w i th  1 - (2 - th i eny l )  cyclohexene. Thermolysis of any of t h e  TCP d e r i v a t i v e s  

may form t h i s  compound. 

e x h i b i t  a base  peak of 165. I n  lower s p e c i f i c  a c t i v i t y  p r e p a r a t i o n s ,  

t he  mass peak a s s o c i a t e d  wi th  FTCP may be d e t e c t e d  by GCMS. 

Compounds such  a s  FTCP and t h e  o l e f i n  TCPV 

P r i o r  t o  HPLC pur i f ica t i ;n ,  t h e  p roduc t ,  which i s  obta ined  from t h e  

BONDELUT column i n  approximate ly  10 m l ,  must be  concen t r a t ed  t o  d ryness  

under a s t r eam of N2. 

reached ,  because t h e  product  i s  v o l a t i l e  a t  t h i s  p o i n t .  No l o s s  o f  

product  due t o  v o l a t i l i t y  i s  noted u n t i l  d ryness  i s  a t t a i n e d .  

Great care must be  t aken  a f t e r  d ryness  has  been 

HPLC P u r i f i c a t i o n :  The f l u o r o  product  and t h e  e l i m i n a t i o n  product  

could be sepa ra t ed  by  normal phase HPLC on s i l i c a  g e l .  However as pre- 

v i o u s l y  s t a t e d ,  t h i s  s e p a r a t i o n  could  n o t  b e  main ta ined  wi th  t h e  r e l a t i v e l y  

l a r g e  amount of e l i m i n a t i o n  product .  Even a f t e r  removal of t h e  e l i m i n a t i o n  

p roduc t ,  o t h e r  s i d e  p roduc t s  were p r e s e n t  which prec luded  t h e  use  o f  

normal phase HPLC f o r  t h e  f i n a l  p u r i f i c a t i o n .  

The use  of a Beckman IP  column and a mobile phase of CH3CN and a 

b u f f e r  was i n v e s t i g a t e d .  The f i r s t  b u f f e r ,  which c o n s i s t e d  of KH2PO4 and 

t h e  sodium s a l t  of o c t a n e s u l f o n i c  a c i d  (OSA,Na) r e s u l t e d  i n  broad peaks. 

The a d d i t i o n  of t r i e t h y l a m i n e  t o  t h e  b u f f e r  sharpened t h e  peaks.  However, 

t h i s  s y s t e m  f a i l e d  t o  s e p a r a t e  t h e  f l u o r o  product  from t h e  e l i m i n a t i o n  

product .  Removal of t h e  OSA, Na from the  b u f f e r  and s u b s t i t u t i n g  NaH2P04 

f o r  KH2PO4 d i d  no t  adve r se ly  a f f e c t  peak shape. Subsequent ly ,  ad jus tment  

of t h e  r a t i o  o f  b u f f e r  t o  C H j C N  provided s e p a r a t i o n  of t he  f l u o r o  product  

from e l i m i n a t i o n  product  (Table  3 ) .  Other bonded phases were i n v e s t i g a t e d ,  

b u t  on ly  the  Reckman column was found t o  e f f e c t  t h e  r equ i r ed  s e p a r a t i o n .  

Main ta in ing  the  d e s i r e d  s e p a r a t i o n  was most ly  a f u n c t i o n  of column. 
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TABLE 3: Re ten t ion  time, &-values ,  and r e s o l u t i o n  R of FTCP and 

e l i m i n a t i o n  product  a s  a f u n c t i o n  of mobi le  phase.  

- - - 'h3 CH CN Aqueous Buffer '  FTCP TCPV o c 2  a % mM min min 

70 30 5 7.89 8.74 1.12 3.55 
60 40 5 8.73 9.36 1.09 2.58 
50 50 5 10.46 10.94 1.06 1.59 
40 60 5 14.02 14.02 1.00 0 

70 30 2.5 11.30 12.64 1.14 4.36 
65 35 2.5 13.33 14.89 1.14 4.31 
60 40 2.5 14.33 15.82 1.12 3.94 

70 30 1.7 18.11 20.28 1.13 5.27 

b u f f e r  s t r e n g t h  of each  component NaH2P04 and Et3N. 
ad jus t ed  t o  pH 3 wi th  H3P04 
The s e p a r a t i o n  f a c t o r .  

The b u f f e r  was 

3 Reso lu t ion  a t  h a l f  h e i g h t .  

App l i ca t ion  of t h i s  chromatography system t o  t h e  p u r i f i c a t i o n  of  t h e  

d e s i r e d  [ 18F]- labe l led  product  r equ i r ed  two a n a l y t i c a l  columns i n  series 

i n  o rde r  t o  o b t a i n  h igh  chemical p u r i t y  on a r o u t i n e  b a s i s .  

B io log ica l :  I n  v i t r o  compe t i t i ve  b ind ing  a s s a y  of f u l l y  decayed 

18F-labelled product  VS. [3H]TCP was conducted t o  de t e rmine  t h e  e f f e c t i v e  

s p e c i f i c  a c t i v i t y  of t h e  product .  

was determined u t i l i z i n g  t h e  assumption t h a t  t h e  mass of FTCP p resen t  

was a c c u r a t e l y  determined by HPLC wi th  UV d e t e c t i o n  ( s p e c i f i c  a c t i v i t y  

1.9 Ci/)fmol). 

same as say  a u t h e n t i c  FTCP e x h i b i t e d  a K i  of 38 nM. With in  the  v a r i a n c e  

of t h e  a s say ,  t h e s e  two K i ' s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  t h e r e f o r e ,  

t h e  assumption of a c c u r a t e  mass d e t e r m i n a t i o n  by HPLC appears  v a l i d .  

The Ki of f u l l y  decayed [l8F]FTCP 

The K i  of t h e  decayed product  was 26 nM. During t h e  

CONCLUSIONS 

We have prepared  [ 18F]FTCP u t i l i z i n g  a 15 min f l u o r i d e  i n c o r p o r a t i o n  

r e a c t i o n  followed by a 10 min borane  r e d u c t i o n  t o  a i d  i n  t h e  removal of 

t h e  major e l i m i n a t i o n  s i d e  product.  Subsequent ly  chromatographic  methods 

a r e  used t o  o b t a i n  a r ad iochemica l ly  and chemica l ly  homogeneous r ad io -  

pharmaceut ica l .  The product  i s  obta ined  wi th  a rad iochemica l  y i e l d  of 
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n e a r l y  30 pe rcen t  ( c o r r e c t e d  f o r  decay)  i n  a t o t a l  s y n t h e s i s  t i m e  of 

approximate ly  90 min. The r a d i o l a b e l l e d  product may be formula ted  f o r  

b i o l o g i c a l  exper imenta t ion .  

EXPERIMENTAL 

Authent ic  FTCP, t h e  e l i m i n a t i o n  product  (TCPV), and t h e  mesyla te  

p recu r so r  (TCPOMs) were ob ta ined  as p r e v i o u s l y  desc r ibed .  l 4  [3H]TCP w a s  

ob ta ined  from the  New England Nuclear d i v i s i o n  of DuPont. KRYPTOFIX-222 

was purchased from Bodman Chemical Co. GCPS was performed on a Hewlett-  

Packard 5970B Mass s e l e c t i v e  d e t e c t o r  i n t e r f a c e d  t o  a 58808 g a s  chroma- 

tograph .  

column. HPLC u t i l i z e d  a Perkin-Elmer S e r i e s  4 s o l v e n t  d e l i v e r y  sys tem,  

a Kra tos  Elodel 783 v a r i a b l e  wavelength UV d e t e c t o r ,  an Or tec  NaI(T1) 

r a d i a t i o n  d e t e c t i o n  system, and a Beckman Ul t r a sphe re  C18-IP column. 

BONDELUT columns were ob ta ined  from Analytichem I n t e r n a t i o n a l .  

Analyses u t i l i z e d  a 1 2  m x 0.2 mm methyl s i l i c o n e  c a p i l l a r y  

18F-Fluoride was prepared from a 3 mL H2180  l i q u i d  t a r g e t  on t h e  

Japanese  S t e e l  Works 1710 c y c l o t r o n  a t  t h e  Nat iona l  I n s t i t u t e s  of Heal th  

us ing  the  180 ( p , n )  18F nuc lea r  r e a c t i o n .  

P r e p a r a t i o n  of [ 18F] N-(l-(2-thienyl)cyclohexyl)-4-f l uo ro -p ipe r id ine  

[18F]FTCP. 

of K2CO3 (0.097M i n  H20) were p laced  i n  a 13 x 100 mm test  tube .  The 

tube  was p laced  i n  a hea ted  b lock  a t  90-100 C and t h e  l i q u i d  evapora ted  

under a s t r eam of d r y  n i t r o g e n .  To t h e  r e s i d u e ,  an aqueous s o l u t i o n  of 

[ 1 8 F ] f l u o r i d e ,  ob ta ined  from an H2180 water  t a r g e t  a f t e r  p ro ton  bombardment, 

i s  added. The water  i s  removed i n  t h e  90-100 C ho t  b lock  under a stream 

of n i t r o g e n .  Three p o r t i o n s  of CH3CN are added and each  p o r t i o n  i n  t u r n  

i s  evapora ted  t o  d ryness .  The procedure  r e q u i r e s  approximate ly  10 min f o r  

300 H L  aqueous 18F- a c t i v i t y .  

A s o l u t i o n  of Kryptofix-222 [3.25 mg i n  100 4L CH3CN] and 45 HL 

A s o l u t i o n  of TCP mesyla te  (2  mg) i n  lOOkL CHgCN i s  added t o  t h e  

d r i e d  18F-ac t iv i ty  and hea ted  a t  90-100 C f o r  15 min. 

t i m e  t h e  CH3CN i s  evapora ted  under a s t r eam of n i t r o g e n .  The r e a c t i o n  

v e s s e l  i s  cooled  by immersion i n  t a p  water and then  200flL of 1 M borane- 

A f t e r  t h e  r equ i r ed  
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THF s o l u t i o n  is  added. A f t e r  s t a n d i n g  a t  room tempera tu re  10 min ,  t h e  borane 

is  quenched by a d d i t i o n  of 50 yL H20. 

s t ream of n i t r o g e n .  The product  i s  loaded on to  a 3 mL BONDELUT-SI column, 

p rev ious ly  r in sed  wi th  CH2C12, wi th  3 x 5 0 0 y L  p o r t i o n s  of CH2C12. 

i s  washed wi th  ano the r  500 yL p o r t i o n  of CH2C12, and then  t h e  product  i s  

e l u t e d  wi th  10% E t O A c  i n  hexane. The e f f l u e n t  of t h e  column is  monitored 

The l i q u i d s  a r e  evapora ted  under a 

The column 

with a Cd(Te) r a d i a t i o n  d e t e c t o r  and t h e  a c t i v i t y  c o l l e c t e d  wi th  a r b i t r a r y  

human s e l e c t i o n  of l i m i t s  of t h e  peak. The c o l l e c t e d  r a d i o a c t i v e  sample 

was concen t r a t ed  t o  d ryness  under a s t r eam of n i t r o g e n .  The r e s i d u e  was 

taken  up i n  CH3CN and loaded on to  an HPLC system f o r  f i n a l  p u r i f i c a t i o n .  

The HPLC system u t i l i z e d  two 4.6 x 250 mm Beckman-IP columns connected i n  

s e r i e s  and an  e l u a n t  composed of 40% b u f f e r  (5mM NaH2P04, 5mM Et3N, ad- 

j u s t e d  t o  pH 3 wi th  H3PO4) and 60% CH3CN. The r a d i o a c t i v e  product ,  

which e l u t e d  a t  16 t o  18 min, w a s  c o l l e c t e d  us ing  manual d i s c r i m i n a t i o n  

of s t a r t  and end of peak. Unreacted TCPOMs, which e l u t e d  through t h e  

BONDELUT-SI, e l u t e d  a t  approximate ly  13 min. A sma l l  a l i q u o t  of t h i s  

product was removed a t  t h i s  p o i n t  f o r  subsequent  chemical and rad iochemica l  

p u r i t y  eva lua t ion .  S t a r t i n g  with 20-30 m C i  of aqueous [ 1 8 F ] f l u o r i d e ,  2.5- 

5 m C i  [18F]FTCP i s  ob ta ined  i n  a s y n t h e s i s  t i m e  of 90 min from EOB. 

P r i o r  t o  fo rmula t ion  t h e  product  must be  s e p a r a t e d  from the  b u f f e r  

components. 

s o l u t i o n  loaded on to  a BONDELUT C-18, which was p r e v i o u s l y  washed with 

e thano l  ( 2  mL), H20 ( 2  mL) and then  blown ou t  w i th  a i r .  Af t e r  l o a d i n g ,  t he  

column was d r i e d  wi th  a i r ,  washed wi th  hexane ( 1  mL), and then  the  product  

e lu t ed  wi th  e t h e r .  The e f f l u e n t  was monitored w i t h  a r a d i o a c t i v i t y  d e t e c t o r  

and the  peak c o l l e c t e d .  The c o l l e c t e d  product  w a s  concen t r a t ed  under a 

s t ream of n i t r o g e n  t o  remove t h e  e t h e r .  Some water  remained i n  t h e  tube .  

The product could then be  formula ted  as r equ i r ed  f o r  subsequent exper iments .  

Typ ica l ly  10-20 pe rcen t  of t h e  product  a c t i v i t y  i s  l o s t  d u r i n g  t h i s  procedure .  

To t h e  remaining sample 5 0 0 y L  5% NaHCOg was added and t h e  

Chemical and rad iochemica l  p u r i t y .  Chemical and rad iochemica l  

p u r i t y  were assayed  by HPLC u t i l i z i n g  a s i n g l e  Beckman C18-IP column, t h e  

same e l u a n t  as t h e  p r e p a r a t i v e  chromatography, and s imul taneous  mass and 
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r a d i o a c t i v i t y  d e t e c t i o n .  The d e s i r e d  product  e l u t e d  a t  8.7 min; un reac t -  

ed TCPOMs, i f  p r e s e n t ,  would e l u t e  a t  6.5 min. The rad iochemica l  p u r i t y  

was always g r e a t e r  t han  95 percent .  Chemical p u r i t y  of g r e a t e r  t h a n  90 

pe rcen t  was a t t a i n e d .  The rad iochemica l  p u r i t y  was a l s o  assayed  by 

r a d i o - t l c  on s i l i c a  g e l  p l a t e s .  

hexane, 50% e t h y l  a c e t a t e ) .  

The product  had an Rf of 0.5 (50% 

E f f e c t i v e  s p e c i f i c  a c t i v i t y .  The e f f e c t i v e  s p e c i f i c  a c t i v i t y  was 

de termined  i n  an i n  v i t r o  a s s a y  us ing  f u l l y  decayed [18F]FTCP as inhib-  

i t o r  v e r s u s  [ 3H] TCP. 

us ing  a modified t i s s u e  p repa ra t ion .  The homogenates were prepared  

us ing  f r e s h  i n s t e a d  of f r o z e n  r a t  whole b ra in .  The i n h i b i t i o n  c o n s t a n t  

(K i )  f o r  t h e  decayed product  was de termined  t o  be  26 nM u s i n g  t h e  

Cheng-Prusoff e q u a t i o n ,  u t i l i z i n g  ou r  c a l c u l a t e d  Kd f o r  TCP (16.5 nM) 

from Scatchard  a n a l y s i s  .17 

T h i s  a s s a y  w a s  performed as p r e v i o u s l y  d e s c r i b e d  
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