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SUMMARY 

Pentachl~ronitrobenzene-14Cg w a s  synthesized I n  81.7% 

y i e l d  by exhaust ive ch lor ina t ion  of n i t r o b e n ~ e n e - ~ ~ C g .  

Hexachlorobenzene-14Cg was produced i n  1 1 X  y i e l d  as a by- 

product of t h e  reac t ion .  
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INTRODUCTION 

Pentachloronitrobenzene (PCNB, Terrachlor)  is a broad spectrum 

fungicide i n  wide-spread use i n  a g r i c u l t u r e  i n  t h e  United States. 

Although t h e  metabolism of t h i s  fungicide has been s tudied  (1-41, 

these  s t u d i e s  were made without t h e  b e n e f i t  of rad ioac t ive  PCNB and 

d e a l t  pr imari ly  wi th  t h e  metabolism of PCNB in mammals. 

l i t e r a t u r e  on t h e  metabolism of PCNB i n  higher  p l a n t s  is incomplete 

and there appears t o  b e  some disagreement as t o  whether PCNB i s  
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t rans loca ted  from t h e  r o o t s  t o  t h e  f o l i a r  t i s s u e  (3, 5).  D e f i n i t i v e  

s t u d i e s  on t h e  uptake, t r a n s l o c a t i o n ,  and metabolism of PCNR i n  higher  

p l a n t s  required t h e  use of 14C-labeled PCNB. 

of rad ioac t ive  s t a r t i n g  materials, i t  seemed most appropr ia te  t o  

attempt t h e  synthes is  by exhaust ive ch lor ina t ion  of nitrobenzene-%g 

i n  ch lorosul fonic  ac id  with iodine as t h e  c a t a l y s t .  

Based on t h e  a v a i l a b i l i t y  

EXPERIMENTm 

N i t r ~ b e n z e n e - ~ ~ C g  (Nal l inckrodt)  , 25.3 mg (0.205 mmole, s p e c i f i c  

a c t i v i t y  4.87 mCi/mmole) 36 p 1  (0.352 m o l e )  non-labeled nitrobenzene, 

1.5 m l  chlorosulfonic  ac id ,  and 0.10 m l  of 5% iodine  i n  ch lorosul fonic  

ac id  were added t o  a f l a s k  f i t t e d  with a ch lor ine  i n l e t  tube,  magnetic 

stirrer, Dry Ice /ace tone- f i l l ed  Dewar  condenser, and an e x t e r n a l  o i l  

bath.  

u n t i l  a r e f l u x  rate of about 1 0  drops per  minute w a s  obtained;  t h e r e a f t e r  

ch lor ine  was admitted a t  8-hr i n t e r v a l s  i n  s u f f i c i e n t  quant i ty  t o  

maintain a s teady re f lux .  

f o r  t h e  f i r s t  3 days, and a t  50" f o r  t h e  next  2 days. The mixture was 

then cooled, d i l u t e d  with 25 m l  of carbon t e t r a c h l o r i d e ,  t r a n s f e r r e d  

t o  a separatory funnel  with t h r e e  25-ml r i n s e s ,  and ex t rac ted  with 

100 m l  of cold aqueous 5% sodium b i s u l f i t e .  Af te r  e x t r a c t i o n ,  t h e  

carbon t e t r a c h l o r i d e  s o l u t i o n  w a s  washed with ice-water, d r i e d  over 

sodium s u l f a t e ,  f i l t e r e d ,  concentrated t o  4 m l  on a r o t a r y  evaporator 

a t  20" and d i l u t e d  t o  10 m l  wi th  benzene. 

w a s  s t reaked onto four teen  20- X 20-cm X 500-u s i l i c a  g e l  HF254 thin-  

l a y e r  p l a t e s  and one 5- X 20-cm X 500-IJ thin- layer  p l a t e .  

w a s  evaporated from the  s t reaked  zones without t h e  use of h e a t  o r  

forced a i r  as t h e  use of e i t h e r  r e s u l t e d  i n  a s u b s t a n t i a l  l o s s  of 

product. 

a c i d  (9O:lO) and a i r -dr ied  without  t h e  a s s i s t a n c e  of forced a i r  o r  hea t .  

Two r a d i o a c t i v e  zones a t  Rf 0.50 and Rf 0.90 were detected by examination 

of t h e  chromatograms under W l i g h t  and by scanning t h e  5- X 20-cm X 500-p 

The r e a c t i o n  w a s  i n i t i a t e d ' b y  admit t ing ch lor ine  i n t o  t h e  f l a s k  

The r e a c t i o n  temperature w a s  held a t  25' 

The concentrate  (0.947 mCi) 

The so lvent  

The thin- layer  p l a t e s  were then developed i n  hexane-acetic 
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chromatogram on a Model 7201 Packard Radiochromatogram Scanner. 

radioactive zones of gel were collected separately, placed in small 

chromatography columns and eluted with 40 ml of methylene chloride, 

The product from the zone at Rf 0.50 (Product A) was recovered in 

0.815 mCi yield and the product from the zone at Rf 0.90 (Product B) 

in 0.109 mCi yield. 

gel remaining on the thin-layer plates. 

The 

An additional 0.018 mCi was detected on the silica 

Radioactivity was quantitated by liquid scintillation counting 

techniques with either a standard toluene cocktail or a cabosil/toluene 

cocktail. 

standardization. 

Counting efficiency was determined by automatic external 

Thin-layer chromatography with cyclohexane-acetic acid (95:5), 

hexane-chloroform (90:10), and hexane-acetic acid (95:5) indicated that 

A was radiochemically homogeneous PCNB-14C. The absence of chemical 

contaminants was indicated by examination of the chromatograms under 

UV light. 

chemically homogeneous PCNB-14C by gas chromatography on 1.83-m X 4-mm 

ID glass column of 3% OV-1 on 60/80 mesh Gas Chrom Q, with helium 

carrier gas (60 ml/min), a linear temperature program (from 130' to 

220" at 5'/min), a 1O:l stream splitter and a flame-ionization detector. 

Product A eluted as a single peak at 161"; it was detected by the 

flame-ionization detector and by liquid scintillation counting of 

products trapped from the effluent gas. 

benzene, and pentachlorobenzene, were eluted at 161', 15J0, and 144', 

respectively. 

Product A was also shown to be chemically and radio- 

The standard PCNB, hexachloro- 

Product A was confirmed as PCNB-14C by comparison of its IR and 

mass spectra with those of standard PCNB. 

the PCNB-14C - determined by W absorption at 300 nm, and gas 

chromatography under isothermal conditions at 160' - was 1.76 f 0.01 
mCi/mole. 

The specific activity of 

The yield of PCNB-14C was 81.7%. 

When analyzed by the previously described chromatographic methods, 

B was characterized as radiochemically homogeneous he~achlorobenzene-~~C6 
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which w a s  contaminated wi th  two non-radioactive components. 

confirmation of t h e  s t r u c t u r e  of the  rad ioac t ive  component w a s  achieved 

by gas chromatographic/mass s p e c t r a l  comparison with a u t h e n t i c  

hexachlrobenzene. 

determined by gas chromatography under isothermal  condi t ions a t  145", 

w a s  1.81 ? 0.b5 mCi/mmol. 

F i n a l  

The s p e c i f i c  a c t i v i t y  of t h e  h e ~ a c h l o r o b e n z e n e - ~ ~ C g ,  

The y i e l d  of hexa~hlorobenzene-1~C6 w a s  11.0%. 
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