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SUMMARY 

In recent years the scientific community has come to a general understanding 

of the adverse effects of the polychlorinated biphenyls (PCBs) in the environ- 

mentr2]. 

toxicity and environmental persistence of these compounds is limited, in part, 

by the general unavailability of pure radio-labelled chl~robiphenyls~~~. 

report here the preparatiorr of 2-shlorobiphenyl-l',2' ,3',4' ,5' ,6'-14C6 (r> by a 

route which should be applicable to the synthesis of any chlorinated biphenyl 

having one uneubstituted ring. 

However, our knowledge of structure-activity relationships in the 

We 

I 
CI 
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I n  an attempt t o  minimize both the  complexity of the  reaction mixture and 

expense we chose t o  approach t h i s  problem by reacting t h e  diazonium salt of an 

unlabelled chlorinated an i l i ne  with commercially ava i lab le  b e ~ z e n e - ~ ~ C ~ ‘ ~ ’ .  

This route minimizes the expense of t he  preparation by u t i l i z i n g  inexpensive 

l4C-labe1led benzene but requi res  modification of the  normal Gomberg conditions 

in t ha t  the benzene cannot be used i n  excess i f  one is t o  avoid undue d i lu t ion  

of l abe l  in the product. 

The modifications required fo r  the  preparation of 2 from benzene and excess 

diazonium salt of 2-chloroaniline were developed using -labelled benzene on a 

100 lag scale. The optimum conditions f o r  t h i s  reaction are very similar t o  those 

described in the l i t e r a t u r e  f o r  the  preparation of & by the  normal Gomberg 

route15’. 

t i on  of terphenyls and must quench the excess diazonium salt with cuprous cya- 

nide. 

primarily of 2-chlorobenzonitrile , 2-chlorobiphenyl, and 2 , 2 ‘-dichlorobiphenyl. 

However, one must shorten the  reac t ion  time t o  prevent t he  accumula- 

Under these conditions one obtains an e a s i l y  separable mixture consisting 

Using t h i s  procedure, t he  synthesis of 14C-labelled 2 is  straightforward. 

Diluted b e n ~ e n e - U - ~ ~ C ~  is vacuum-transf erred t o  a reaction vesse l  and coupled 

with excess diazonium salt  from unlabelled 2-chloroaniline. 

and chromatographic pur i f ica t ion  one obtains a ten  percent radiochemical y ie ld  

of &having a spec i f i c  a c t i v i t y  of 300 vCi/mutol. 

Following quenching 

[ G I  

This method should be a v e r s a t i l e  one f o r  the  preparation of radiolabelled 

chlorinated biphenyls in tha t  one can vary the  Substi tution pa t te rn  i n  one of the  

r ings  merely by choice of subs t i tu t ion  pa t te rn  in the  anil ine.  This choice f ixes  

the  posit ion of subs t i tuents  in the product and assures the  production of only 

one labe l led  chlorobiphenyl. When required one can a l so  increase the spec i f ic  

a c t i v i t y  of the product by decreasing the amount of carrier benzene. 

Fkpe r imen t a1 

Carrier benzene (70111, 0.79 m o l )  w a s  vacuum-transferred t o  a three-neck 

f l a sk  ch i l l ed  in l iqu id  nitrogen and f i t t e d  with a Dewar coadenser containing 

l iqu id  nitrogen. 

(lOOuCi, 53 mCi/mmol,  XCN) the  apparatus was allowed t o  warm u n t i l  the benzene 

6 Following subsequent vacuum-transfer of benzene-U-14C 
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(calculated specific activity - 130pCi/mol) began to melt. 
solution of the diazonim salt prepared by the reactipn (0%) between P-chloroani- 

line (1.2 g, 9.4 nrmol) in 4.6 m l  of 6.4 WHCl and sodium nitrite (0.75 g, 10.9 

-01) dissolved in 1.8 m l  water was added. 

(3.5 g, 5.5 nrpol) in 7 nl of water was added dropwise to the stirred mixture at 

0%. 

was cooled to 0% and neutralized (p€I 7) with saturated Na2C03 Solution. 

CuCN eolution (freshly prepared from 1.23 g CuCl and 1.62 g NacN in 7.5 ml water) 

was added with vigorous stirring. 

warmed to 50. and allowed to cool to 25.. 

hexane solution was dried (Na2S04), filtered, and concentrated on a rotary evaporator 

to afford 48 mg of semi-crystalline material. 

A chilled, filtered 

A solution of sodium acetate trihydrate 

After stirring for 3 hours at 0% and 20 hours at 25*C, the reaction mixture 

A chilled 

This mixture was stirred at 25' for 3 hours, 

Following worlcup (hexane/water), the 

Pure 14C-2-chlorobiphenyl was isolated by preparative tlc (Brinkman Silica 

Gel PF-254, benzene eluent) followed by preparative glpc (2% OV-1 on Chromsdrb W, 

2m x 1/4", 127%). This procedure yielded 2-chlorobiphenyl-l',2' ,3',4',5' ,6*-14C6 

(12uCi) with a specific activity of 300uci/um101[~~ '"'. 
(Brinkma Silica Gel 60 F-254 Precoated Plate, benzene eluent) demonstrated 

the radiochemical purity of the product. 

Autoradiography 
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benzene. However t h i s  I s  not a p rac t i ca l  rou te  t o  labe l led  material since 

1 4 C - a n i l i n e  is re l a t ive ly  expensive and the  reac t ion  produces a mixture of 

a l l  three monochlorobiphenyls. Migita, T., Yuki Cosei Kagaku Xyokd Shi . ,  

-9 19 480 (1961); Chem. Abstr., 56, 10008 (1962). 

Elks, J., Haworth, J.W., and liey, D.B., J. Chem. SOC., 1284 (1940). 

L i t t l e  of the  remaining 90 percent of the o r ig ina l  rad ioac t iv i ty  I s  extractable 

e i t h e r  by benzene or  hexane. 

fore  it has reacted but most is probably incorporated i n t o  the  res idua l  tars 

inevitably produced i n  these free-radical reactions. 

The amount of 2-chlorobiphenyl present in t h i s  sample w a s  determined by 

u l t r a v i o l e t  spectroscopy (246 nm absorption in hexane) and by ana ly t ica l  

glpc (5% SE-30 on Chromosorb W, 2m x 1/8", 120OC). 

We f e e l  t ha t  t he  discrepency I n  spec i f i c  a c t i v i t i e s  of I and s t a r t i n g  

benzene are due t o  l o s s  of unlabeled benzene in the  vacuum-transfer s t ep  

before the labe l led  benzene is added. Our procedure is t o  vacuum-transfer 

t he  uulabelled benzene, break the  vacuum, open the  system, a t t ach  the v i a l  

of labelled benzene, and t ransfer  it. Our experience has been that even a t  

low temperatures a subs tan t la l  portion of a small amount of a v o l a t i l e  sub- 

stance is l o s t  when it is open t o  the  atmosphere. 

Some may be l o s t  by vaporization of benzene be- 




