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While l a b e l i n g r e a c t i o n s us ing displacement by F18-f luor ide ion have enjoyed 
inc reas ing i n t e r e s t ( 1 , 2 , 3 ) , the production of usable f l u o r i d e a c t i v i t y has 
involved use of c a r r i e r , wate r , or s o l i d s a l t s which a r e i n s o l u b l e i n organic 
s o l v e n t s . We r e p o r t he re the cyc lo t ron product ion of anhydrous F18- f luor ide 
wi th no added c a r r i e r , and handling methods which allow i t s d e l i v e r y as a 
s o l u t i o n i n o rgan ic s o l v e n t s . The r e a c t i v i t y of t h i s f l u o r i d e has been 
compared with cerr - i in o t h e r repor ted f l uo r ide p r e p a r a t i o n s , and the r e a c t i o n 
condi t ions for i t s use in d i f f e r e n t l a b e l i n g r eac t i ons have been i n v e s t i g a t e d . 

The a c t i v i t y was produced by the He3 bombardment of Ne20 to produce Ne18 using 
a mixture of 2% hydrogen i n neon in a non-pass ivated n i c k e l t a r g e t ( 4 ) . The 
Nel8 decays to F18 with a ha l f - l i f e of 1.5 sec while i t i s swept from the 
t a r g e t a t a flow r a t e of 2 cubic meters per hour. The F18-HF i s trapped using 
a PTFE tube (5mm x lm) cooled at -15 degrees . The y ie ld of F18-HF by t h i s 
method i s 5 .4 mCi/uA h r . 

The HF contained in the l a r g e PTFE coid t r ap was f lushed wi th dry n i t rogen 
i n t o a 1mm id PTFE tube while hea t ing the l a r g e t r a p over 80°C. Over 90% of 
the a c t i v i t y was e a s i l y t r a n s f e r r e d . A small quan t i ty ( 0 .1 - lml ) of the 
organic so lvent of choice (CHC1 3, CH 2 Cl 2 .benzene,bromobenzene, p y r i d i n e ) was 
then used to wash the a c t i v i t y i n t o a t e f l o n r e a c t i o n vesse l of 2ml volume 
which could be t i g h t l y s ea l ed . The a c t i v i t y recovery i n s o l u t i o n was 95-100% 
when g lyco l s u l f i t e , p y r i d i n e , or s o l u t i o n s of su l fon ic a c i d s , so lub le s a l t s , 
or t r i a z i n e in o the r so lven ts were used , and 70-90% when the d ry , d i s t i l l e d 
so lven t s were used a l o n e . Use of the pre-mixed r e a c t i o n s o l u t i o n for the 
c o l l e c t i o n of a c t i v i t y was the re fo re p re fe rab le to adding other reagents l a t e r 
to an F18-HF s o l u t i o n . 

I t has been noted i n e a r l y experiments that while HF in s o l u t i o n was a good 
reagent f o r l a b e l i n g v ia t r i a z i n e decomposition, i t was not an e f f e c t i v e 
reagent for l a b e l i n g by nuc l eoph i l i c displacement . The add i t ion of an a l k a l a i 
metal carbonate however gave displacement y i e l d s which exceeded those obtained 
by o ther methods. 

Table I shows the ea r l y radiochemical y i e ld s obtained us ing t h i s genera l 
method for the p repa ra t ion of some simple molecules which serve as a 
comparison. The y i e l d s in each case equal o r exceed former r e s u l t s when 
condi t ions are unchanged. I t i s hoped tha t a d d i t i o n a l i n v e s t i g a t i o n of 
r e a c t i o n cond i t i ons w i l l lead to f u r t h e r i nc rea se s in y i e l d . 



Labeled Compound 

Fluoroethanol 

Fluorobenzonitrile 

7-Fluoropalmitic acid 
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Precursor 

Glycol Sulfite 
Piperidyldiazo-
benzonitrile 

Benzyl-7-Mesyl-
palmitate 

Solvent Other 

K.CO, 

Benzene 

DMS0 R, C0 3 

Yield Ref. Yield 

60 % 60 Z (5) 

11 % 4 1 (6) 

10 % 6 Z (7) 


