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Synthesis of 14C—labeled Polychlorinated Biphenyls

corresponding to Kanechlor KC-300,-400,-500 and XC-600.

Takashi MORIYA, Terutomi MOGI, Hiromitsu MATSUCKA
and Kiyoshi HOIZUMI

Division of Radioisotope Production
Radioisotope Center, Tokai, JAERI.
{Received January 9, 1979)
carbon-14 labeled Kanechlors were synthesized in high

radio chemical purity. " Kanechlors " commercially
abailable polychlorinated biphenyls from Kanegafuchi chemical
Industry Co. Ltd., are classified into six types. In order to
establish a synthetic method for each type of Carbon-14 label-
ed Kanechlor, the following experiments were carried out.
1) Distribution patterns and molecular formula of the
components of Kanechlors were analyzed with gas chromatography
and mass spectrometry. 2) A mixture of chlorobiphenyl isomers

14C—Biphenyl with

was synthesized by direct chlorination of
chlorine gas in the presence of ferfic chloride.

3) The structure of major components of the Carbon-14 labeled
products was identified by comparing the retention times of
products with those of Kanechlors of known structure.

4) Optimum reéction condition were studied to prepare Carbon-

14 labeled polychlorinated biphenyls with the same composition

as Kanechlors KC-300, KC-400, KC-500 and KC-600.

Keywords: Labeled compound, Polychlorinated biphenyls,

Synthesis, Carbon-14, Radiochromatography.,
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Table 1 GLC retention times, chemical formulae and

identities of Kanechlor constituents

Peak No retention® formulab structure®
time
7 0.187 C12H8C12 2,4
r r
g 0.256 C12H7Cl3 2,5,2 2,4,2
f I
14 0.340 C12H7C13 2,4,4 2,5,4
!
15 0.376 C12H7Cl3 3,4,2
16 0.405
! r r r
17 0.443 CleGCl4 2,5,215" 2,4,2;5
r r I r
18 0.532 chH6C14 2,3,2;57 2,3,2,4
19 0.580 C12H6C14
20
21 0.668 C12H6C14 2,5,3%4
22 0.722 C12H5C15
23
24 0.792 C12H5Cl5 2,4,5,275
25 0.882
26
27
28 1.106 C12H5C15
29 1.267 C12H4C16
r r r
30 1.438 C12H4Cl6 2,4,5,2:4:5
31 1.647 C12H4Cl6
32 1.877 C12H3Cl7
33 2.433 C12H3Cl7
34
35 3.009 C12H3Cl7
36
a: retention times relative to p,p'-DDE = 1.00 ( 18.5 min )
on OV-17 column ( 4mm x 2 m )} at 200°C, He; 2.4 kg/cmz.
b: obtained by GLC-MS.
c: predicted based on GLC retention times.
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Table 2 Retention times of chlorobiphenyls relative

to that of p,p’-DDE ( = 1.00 )

2,2'-dichloro- 0.149 2,6,2'6"-tetrachloro- 0.353
2,40 Piphenyl 0.190 2,4,216 -Piphenyl 0.402
2,4,6-tri 0.221 2,5,2]5 - 0.442
2,4,5~ 0.303 2,4,205" - 0.442
2,3,4- 0.386 2,4,204" - 0.455
2,216 - 0.235 2,3,2!67- 0.475
2,215'- 0.256 2,4,375"~ 0.520
2,214"- 0.252 2,3,2]5"- 0.536
3,216~ 0.276 2,3,214"'- 0.542
2,857- 0.289 2,6,3/4"- 0.568
3,215 - 0.298 2,3,3!5'- 0.616
2,213"- 0.303 2,5,374"- 0.664
3,214" - 0.318 2,4,3/4"- 0.686
3,205~ 0.320 2,3,3547~ 0.832
4,274~ 0.338 3,4,304"- 1.108
4,215~ 0.339 2,4,5,2!5% ~penta- 0.796
2,374~ 0.381 2,4,5,2%4] 5 hexa- 1.442
3,3,5'- 0.385

3,213'- 0.386

4,315'- 0.416

3,314"~ 0.502

4,347~ 0.541
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Fig.- 2Change in gaschlomatographic pattern of chlorination

products of biphenyl from initial chlorination stage to KC-300.
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Fig. 4 Radio-gaschromatograms of synthesized "Kanechlors".
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Fig. 5 Radio-gaschromatograms of synthesized "Kanechlors".




