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This  monograph, the  f i r s t  i n  s e r i e s  of selected topics  i n  the  Nuclear 

Medicine Ser ies ,  i s  concerned mainly with the  organic ( a n d  biochemical) 

s y n t h e s i s  of compounds label led with the  s h o r t  half-life posi t ron emitting 

radionucl ides  "C, 18F and I3N. The monograph, i n  addi t ion  to  s i x  main 

sec t ions ,  has  two important Appendixes ,  t h e  first providing a guide to  t h e  

l i t e r a t u r e  of organic syntheses  i n  general and  the  second a guide to  t h e  

l i t e r a t u r e  on organic syntheses  with posi t ron emi t te rs  i n  par t icu lar .  

After a general introduct ion relat ing the  physical  p roper t ies  of the  three  

posi t ron emitters a n d  t h e i r  importance i n  posi t ron emission t ransaxia l  

tomography (PETT) ,  the  general considerat ions i n  the  design of rad id t racers  

a r e  d iscussed .  This  inc ludes  t h e  choice and position of the  label  per ta ining 

to  the  use of the  rad io t racer ,  which of course a r e  fundamental considerat ions 

for any  s t u d i e s  with t racer  compounds. 

The arrangement of t h e  tex t  in the  next sect ion on Radiotracer Synthes is  

may have been improved by  not confronting t h e  reader  so  e a r l y  with tab les  

of labal led compounds. T h i s  sect ion cons iders  the  synthe t ic  s t ra teg ies  to  

be adopted ,  t h e  ava i lab i l i ty  of appropr ia te  p r e c u r s o r s ,  optimisation of react ion 

r a t e s ,  specif ic  ac t iv i ty  and stoichiometry . When express ing  y ie lds  and 

specif ic  ac t iv i t ies  the  Authors r igh t ly  draw at tent ion to the  use of EOB ( e n d  

of cyclotron or accelerator  bombardment) and  EOS ( e n d  of s y n t h e s i s )  a s  

reference poin ts ,  t h u s  el iminat ing ambigui t ies  re la t ing  to s y n t h e s i s  time for  

example. Biosynthetic tac t ics  a r e  a l so  reviewed i n  t h i s  sect ion inc luding  

t h e  well es tab l i shed  uses  of photosynthesis  and enzymes; the  use of 

immobilised enzymes i s  a l so  especial ly  highl ighted.  The sect ion is concluded 

with a useful  d i scuss ion  of purif icat ion and  qua l i ty  control  of the  prepared  

rad io t racers  with especial  reference to the  use of HPLC. The Tables  re fer red  

to  above,  l i s t  p recursors  of "C, 18F and  I3N for  use i n  syntheses ,  give 

l i s t ings  of "C ( 1 4 9 ) ,  18F ( 8 3 )  and 1 3 N  

compounds with appropriate  references.  p repared  by  d i rec t  chemical synthcsi- ,  

( 2 0  especial ly  amino a c i d s )  label led 
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a n d  b y  enzymat i c  methods.  The n e x t  t h r e e  s e c t i o n s  of t h e  monograph 

d i s c u s s  i n  more d e t a i l  t h e  s y n t h e s i s  of "C-, 18F- a n d  13N-label led 

compounds amply  i l l u s t r a t e d  wi th  a s e l ec t ion  of e x a m p l e s .  The 10 minu tes  

ha l f - l i f e  fo r  1 3 N  p r e s e n t i n g  u n i q u e  p rob lems  i n  t h e  s y n t h e s i s  of compounds 

l a b e l l e d  wi th  t h i s  r a d i o n u c l i d e .  Aromatic f l u o r i n a t i o n ,  s u b s t i t u t i o n  of 

f l u o r i d e  i n  a l i p h a t i c  compounds a n d  e l e c t r o p h i l i c  f l u o r i n a t i o n  a r e  t h e  t h r e e  

main methods d e s c r i b e d  i n  t h e  s e c t i o n  on l a b e l l i n g  w i t h  18F. 

The  f i n a l  s ec t ion  is on  e x p e r i m e n t a l  d e s i g n  a n d  r e l a t e d  technology wi th  t h r e e  

good examples  chosen  t o  i l l u s t r a t e  s p e c i f i c  p o i n t s ,  namely t h e  s y n t h e s i s  

of [ C l i m i p r a m i n e ,  [ C l p a l m i t i c  a c i d  a n d  Z-deoxy-2-118Flfluoro-D-glucose. 

The  need  fo r  t h e  r ad iochemica l  l a b o r a t o r y  to b e  i n  c lose  p rox imi ty  to  t h e  

metabolism o r  f u n c t i o n a l  l a b o r a t o r y  a n d  t h e  c y c l o t r o n / a c c e l e r a t o r  fo r  PETT 

s t u d i e s  a r e  d i s c u s s e d  a s  a l s o  a r e  r a d i o a c t i v i t y  measurement  methods a n d  

s h i e l d i n g  r e q u i r e m e n t s .  

The  b i b l i o g r a p h y  l i s t i n g  of 496 r e f e r e n c e s  w i t h  top ic  t i t l e s  a n d  a s u b j e c t  

i n d e x  complete  t h e  t e x t  of t h e  monograph.  

Overa l l  t h e  monograph is wel l  w r i t t e n  a n d  p r o d u c e d  a n d  i n  the  main m e e t s  

t h e  p u r p o s e  of t h e  t e x t  s t a t e d  i n  t h e  Foreword %. " to  p r o v i d e  information 

of p r a c t i c a l  v a l u e  t o  t h e  l a b o r a t o r y  s c i e n t i s t " .  The  monograph is packed  

wi th  information a n d  r e f e r e n c e s  a n d  is a v e r y  t ime ly  p u b l i c a t i o n  a s  more 

s t u d i e s  are b e i n g  c a r r i e d  ou t  u s i n g  PETT, made p o s s i b l e  b y  t h e  more wide ly  

a v a i l a b l e  small  p r o d u c t i o n  c y c l o t r o n s  a n d  a c c e l e r a t o r s .  

At t h e  l i s t  p r i c e  t h e  monograph is e x c e l l e n t  v a l u e  a n d  p r o v i d e s  i n t e r e s t i n g  

gene ra l  r e a d i n g  for  chemis t s  a n d  s t u d e n t s  as wel l  a s  fo r  t h e  s p e c i a l i s t  

r ad iochemis t .  
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