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TRITIUM LABELING OF 3 - TRIFLUOROMETHYL - 4 - NITROPHENOL * 

R e c e i v e d  on December I ,  1 9 7 1 .  

3-trifluoromethyl-4-nitropheno1 (TFM) is a s e l e c t i v e l y  t o x i c  agent which 

is cur ren t ly  being used i n  t h e  Upper Great Lakes t o  cont ro l  t h e  population of 

t h e  p a r a s i t i c  sea lamprey, Petrongzon marinus f1 ,2 ) .  

inves t iga t ions  concerning t h e  pharmacology and metabolism o f  t h i s  compound, 

t r i t i u m  labe l led  TFM was prepared. 

r a t i o n ,  p u r i f i c a t i o n  and i d e n t i f i c a t i o n  of t r i t i a t e d  3-trifluoromethyl-4- 

ni t rophenol .  

In  order  t o  f a c i l i t a t e  

This repor t  is concerned with t h e  prepa- 

EXPERIMENTAL 

Reagents. Purif ied (98+%) 3-trifluoromethyl-4-nitrophenol was obtained from 

Farbwerke Hoechst Co., Bridgewater, New Jersey and was r e c r y s t a l l i z e d  from ben- 

zene before  use. Precoated s i l i c a  ge l  t h i n  layer  chromatography p la tes  ( s i l -  

p l a t e  - 254) were obtained from t h e  Brinkman Instrument Co., Westbury, L. I . ,  

N. Y . .  Prepacked s i l i c a  ge l  columns (Type D-32) were obtained from Quantum In- 

d u s t r i e s ,  F a i r f i e l d ,  N .  J . .  S c i n t i l l a t i o n  counting mater ia ls  were purchased 

from Packard I n s t .  Co., Chicago, Ill., 3-methyl-4-nitrophenol and b n i t r o p h e n o l  

were obtained from Aldrich Chemical Co., Milwaukee, Wis.. 

solvents  were of a n a l y t i c a l  qua l i ty .  

Other chemicals and 

Procedure. TRITIATION.  0 .5  gm of 3-trifluoromethyl-4-nitropheno1, mp 75-76O, 

was suppl ied t o  Amersham-Searle Co., Arlington Heights, I l l . ,  f o r  t r i t i u m  label-  

ing by Method TR-1 ( 3 ) .  

num c a t a l y s t  and 100 C i  of  t r i t i a t e d  water. 

f o r  f i v e  hours. 

duc t (s )  was dissolved i n  benzene and sea led  i n  g lass  ampules under ni t rogen.  

In  b r i e f ,  t h e  TFM was mixed with 0.2 gm reduced p l a t i -  

The mixture w a s  heated t o  100°C 

After removal of l a b i l e  tritium with ethanol  the  reac t ion  pro- 

*This pro jec t  was supported i n  p a r t  by a Grant i n  Aid by t h e  Great 
Lakes Fishery Commission and by Sea Grant #I-35353 from t h e  Department of 
Commerce. 
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700 m C i  of s t a b l e  t r i t i u m  w a s  associated with t h e  reac t ion  products. 

PURIFICATION OF 3H-TFM. Approximately 70 m C i  of t h e  t r i t i a t e d  mater ia l  i n  

a volume of 1 0  m l  of benzene was centr i fuged a t  1000 x g f o r  5 minutes and the  

r e s u l t i n g  p a r t i c u l a t e  mater ia l  i n  t h e  tube w a s  removed by asp i ra t ion  and d is -  

carded. The benzene so lu t ion  was ex t rac ted  3 times with 1 volume of  0.01 M 

sodium phosphate b u f f e r  pH 6.0, a f t e r  which t h e  aqueous phases were combined, 

a c i d i f i e d  and ex t rac ted  with 1 volume of benzene. The benzene f r a c t i o n s  were 

combined and concentrated t o  a volume of 2 m l  by a i r  evaporation and placed 

on a prepacked s i l i c a  g e l  column. 

benzene:diethyl e t h e r : g l a c i a l  a c e t i c  acid (50:25:0.5) and t h e  yellow band 

corresponding t o  TFM w a s  col lected.  

The column was e lu ted  with a mixture of 

T H I N  LAYER CHROMATOGRAPHY. Thin l a y e r  chromatography was performed on 

0.25 mm s i l i c a  g e l  p l a t e s  using benzene:diethyl  e t h e r : g l a c i a l  a c e t i c  acid 

(50:25:0.5) (Solvent I )  and benzene:acetone:NH40H (75:25:0.5) (Solvent 11) 

as developing systems. 

of  t h e  p l a t e  t o  ammonia vapors. 

Visual izat ion was done under W l i g h t  and by exposure 

Radioact ivi ty  was determined on a Packard Tri-Carb Liquid S c i n t i l l a t i o n  

The counting f l u i d  w a s  composed of 2L toluene,  1 L  Tri ton X-100, Spectrometer. 

8 gm PPO and 1 0 0  mg POPOP. 

by t h e  use of an i n t e r n a l  aH s tandard and calculated using a mM ex t inc t ion  

coef f ic ien t  of  13.1 a t  395 nm 1 4 ) .  

VAPOR PHASE CHROMATOGRAPHY. 

The f i n a l  s p e c i f i c  a c t i v i t y  of TFM was determined 

Vapor phase chromatography was done on a 

Beckman GC-4 gas chromatograph with a nonradioactive e lec t ron  capture  detec- 

t o r .  

Chrom 9 ,  8O/lOO mesh. The column temperature was 17OOC and t h a t  of t h e  de- 

t e c t o r  was 2 0 0 0 ~ .  

The column was a 6 '  x 4 mm g l a s s  column packed with 10% QF-1 on Gas 

RESULTS 

Figure 1 shows t h e  r e s u l t s  of  t h i n  l a y e r  radiochromatography of t h e  re-  

action mixture hefore p u r i f i c a t i o n  (Solvent 11. It  can be  seen t h a t  t h e  mix- 
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t u r e  contained a la rge  amount of  un ident i f ied  t r i t i a t e d  mater ia l  which was 

associated with t h e  o r i g i n  i n  addi t ion t o  a rad ioac t ive  peak which had a 

mobility comparable t o  t h a t  of  au thent ic  TFM. 

atogram of  t h e  pur i f ied  product. 

was associated with a spot  which w a s  yellow when exposed t o  ammonia vapors 

and had an r f  i d e n t i c a l  t o  t h a t  of  authent ic  TFM ( r f  = . 5 2 ) .  

mater ia l  a l s o  co-chromatographed with unlabel led c a r r i e r  TFM under t h e  above 

conditions. 

Figur- 3 s h o w  = mariiochrom- 

The only r a d i o a c t i v i t y  on t h e  chromatogram 

The pur i f ied  

Table 1 shows t h e  r e s u l t s  of t h i n  layer  chromatography of t h e  pur i f ied  

product, 4-nitrophenol, 3-methyl-4-nitrophenol and au thent ic  TFM i n  two sol- 

vent systems. I t  can be seen t h a t  t h e  mobil i ty  of  t h e  t r i t i a t e d  mater ia l  is 

i d e n t i c a l  t o  t h a t  of au thent ic  TFH i n  both solvent  systems and c l e a r l y  d i f -  

CM FROM ORIGIN 

Fig. 1 Thin l a y e r  chromatogram of t r i t i a t i o n  reac t ion  products on s i l i c a  
g e l  i n  Solvent I .  5 u1 of t h e  o r i g i n a l  benzene so lu t ion  was used. 
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TABLE I THIN LAYER CHROMATOGRAPHY OF 3H-3-TRIFLUOROMETHYL-4-NITROPHENOL 

Canpcund rf 

Solvent I Solvent 11 

3-trifluoromthyl-4-nitrophenol .SO .11 
(unlabel led)  

3-methyl-4-nitrophenol .62 .29 

4-nitrophenol .59 .23  

t r i t i a t e d  product .51 .11 

I I I I I I I  I I I I I I  

0 I 2  3 4 5 6 7 A 9 1 0 1 1  1 2 1 3 1 4  
Cm from origin 

Fig. 2 Thin l a y e r  chromatogram o f  pur i f ied  3-trifluoromethyl-4-nitmphenol 
on s i l i c a  g e l  i n  Solvent I.  
used. 

5 vl of  t h e  f i n a l  column f r a c t i o n  w a s  
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f e r e n t  from t h a t  of two compounds which w e r e  thought t o  possibly a r i s e  during 

t h e  t r i t i a t i o n  reac t ion .  

Figure 3 shows t h e  gas chromatographic p a t t e r n  of t h e  a c e t y l  der iva t ive  

of  TFM ( A )  and t h a t  of t h e  pur i f ied  t r i t i a t e d  mater ia l  (B). 

of each w a s  found t o  be 2.91 min. 

e f f l u e n t  during e l u t i o n  of peak B revealed t h a t  97% of t h e  in jec ted  radio-  

a c t i v i t y  was associated with t h i s  compound. 

The re ten t ion  time 

Collect ion and ana lys i s  of  t h e  column 

The t r i t i a t e d  m a t e r i a l  displayed an absorpt ion m a x i m u m  a t  395 run i n  0 . 1  N 

NaOH which is i d e n t i c a l  t o  t h a t  of au thent ic  TFM ( 4 ) .  

Fig. 3 Gas chromatographic e l u t i o n  pa t te rn  of : 
methyl-4-nitrophenol; B. 
methyl-4-nitrophenol. 

A. acetylated 3- t r i f luoro-  
ace ty la ted  tritium label led  3- t r i f luoro-  

Conditions a r e  described i n  Methods sec t ion .  
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A procedure f o r  t r i t i u m  l a b e l l i n g  and p u r i f i c a t i o n  of 3-trifluoromethyl- 

4-nitrophenol has been described. 

by t h i n  l a y e r  chromatography and gas chromatography indica tes  t h a t  t h e  t r i t i a t e d  

mater ia l  was i d e n t i c a l  t o  au thent ic  3-trifluoromethyl-&-nitrophenol. The speci-  

f i c  a c t i v i t y  of t h e  pur i f ied  mater ia l  w a s  found t o  be 20.5 mCi/mM and t h e  re- 

covery ranged f r o m  3.1-3.3 m C i  from each 70 m C i  por t ion processed. 

Analysis of  t h e  pur i f ied  reac t ion  product 
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