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Vir, ri «/.* detected no chlorinated dibenzofurunx in an 
Aroclur I2M) preparation at a detection limit or 1 p.p.m. 
FrMW'nation and examination of the identical Aroclor 1260 
inCBstudy confirm their findings based on (he stated limit. 
buMevcal the presence of II chlorinated dibenrofurans in (he 
preparation, having a total concentration of 0.8 pg g~‘ PCB 
(Table II. The same workers also found diethyl ether extracts 
of the Clophen A60 and Phenoclor DP6 to be much more toxic 
to chick embryos than diethyl ether extracts of Aroclor 1260. 
Our study confirms those findings on the basis of chlorinated
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Fig. 2 o, Cas chromatogram of a Traction of Aroclor 1254 
containing a mixture of chlorinated biphenyls, dibeniofurans, 
aod naphthalenes. Identities or peaks are given in the text. 

A, Mass spectrum of peak 2. a tetrachlorodibenxofuran.

Jibemofuran contem: the identical Clophen and Phenoclor 
contain it and 17 times more total chlorinated dibeniofurans. 
respectively, than the Aroclor 1260.

A gas chromatogram showing components derived from the 
Aroclor 1254 obtained in 1969 is represented in Fig. 2. The 
.omponenls were eluted in the second 400 ml Florisil fraction 
md recovered from the alumina column in 20” methylene 
.blonde-hexane. Each oT the numbered peaks was trapped 
<s described here, and identified by mass spectrometric 
matysis. A nominal mass plot of the high resolution mass 
-pectrum of peak 2 is shown in Fig. 2. The plot includes alt 
he ions with elemental compositions ranging to the maximum 
■mpirical formula C,,H,0MCI,,,CV*C,. The molecular ioh 
luster at nominal m/e 304-310 fragments by successive losses 
>f Cl to yield the ions at mle 269-275 and CO to the ions at 
nit 241-245. A minor loss of Cl from the peaks at m/e 269-275 
tlso occurs to yield the ions al mle 234-238, followed by CO 
elimination to mle 206-210.
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The group of pens-, in mle 152-154 arc the doubly charged 
molecular ions. An identical spectrum w3* obuined from an 
authentic standard of 2.3,7.8.(ctrachlorodihenrofuran. This 
latter compound has a retention time identical to that of peak 
4. Peak 2 is, therefore, a positional isomer. The accurate mass 
measurements for the characteristic ions arc within 2 ppm. 
of the calculated exact masses, Peaks identified on this chromato­
gram and their retention times relative to dicldrln areas follows- 
a mixture of telra- and pcntachlorobiphenyl (1.02): letracltloro- 
dibenzofuran (1.30); pcntachIorobiphenyKI.46): teirachlorodi- 
benzofuran (1.57); hcxachloronaphthalcne (1.75); penta- 
chlorobiphenyl (I.R6); hcxachloronaphthalcne (2 001; and 
heptachloronaphthalenc (3.46). An aliquot of combined 
fractions derived from the same Aroclor 1254 was treated with 
diazomethane lo assess whether any chlorinated ortho-hydroxy, 
biphenyls (prc-Turans) were present. Gas chromatographic 
analysis of the sample before and after treatment resulted in 
identical chromatograms,

As large quantities of PCBs have entered the global environ­
ment"'**. it may be assumed that the contaminant dibenzofurans 
also have been released in proportional amounts, Their per- 
sislence, effects, and significance remain to be determined.

We thank J. A. Burke. M. L. Porter and J, G. Vos for 
discussions; A, S. Kende for standards of chlorinated di- 
benzofurans: and F. C. Walls for assistance with the mass 
spectrometry. This work was supported by the Canadian 
Wildlife Service. National Science Foundatiun. and NASA.
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Vox et at.* detected no chlorinaled dibenrofurans in an 
Aroeior 1260 preparation at a detection limit of I p.p.m. 
r/acliorwimn and examination of the identical Aroclor I2M) 
in our study confirm their finding* based on the stated limit, 
hui/BkeuI the presence of Jl chlorinated dibenrofurans in the 
prsi^Jiion. having a total concentration of 0.8 pg g'1 PC'S 
On Ok It. The same workers also found diethyl el her extracts 
of the Clophen A60 and Phenocior DP6 lo be much more toxic 
to chick embryos than diethyl ether extracts of Aroclor 1260. 
Our study confirms those findings on the basis of chlorinated
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ftg. I a, Cas clironiatpgiam or a ftaction of Aroclor 1254 
containing a mixture of chlorinated biphenyls, dibenrofurans, 
and naphthalenes. Identities of peaks are given in the lent, 

ft, Mass spectrum of peak 2, a letrachknodibcnrofuran.

dibenrofuran comcnr, the identical Clophen and Phenocior 
contain 11 and 17 times more total chlorinated dibenzofurans, 
respectively, than the Aroclor 1260,

_ A gas chromatogram showing components derived from the 
Aroclor 1234 obtained in 1969 is represented in Fig. 2. The 
components were eluted in the second 400 ml Florrsil fraction 
and recovered from the alumina column in 20% methylene 
chloride-hexane. Each of the numbered peaks was trapped 
as described here, and Identified by mass spectromeiric 
analysis. A nominal mass plot or the high resolution mass
specirum of peak 2 is shown in Fig, 2. The plot includes all 
the ions with elemental compositions ranging to the maximum 
empirical formula CitH,0“CV,CV*Ct. The molecular ion 
cluster at nominal mle 304-310 fragments by successive losses 
of Cl to yield the tons at mle 269-275 and CO to the ions at 

j mtr 241-245. A minor toss of Cl from the peaks at ml* 269-275 
f also occurs to yield the ions at mle 234-238, followed by CO 

elimination to mle 206-210. . -

The group of peaks ut m'e 152-154 ere the doubly charged 
rm-lcvutar ions. An identical spectrum was nhJ.iinctl from an 
authentic standard of 2.3,7,8-tctrachlnrtKiihen/nfuran This 
tuner compound has a retention time idcnlicul to that of peak 
4. Peak 2 is, therefore, a positional isomer. The accuruie mass 
measurements for the characteristic ions are within 2 p p.m. 
of the calculated exact masses. Peaks identified on t his chroma to- 
gram and their retention times relative to dieldrin are as follows: 
a mixture of tetra- and pemachlorobiphenyl (1.02); tctrachloro- 
dibenrofuran (1.30); pcmaehlorobiphenyft 1.461: tetrachlorodi- 
benzofuran (1,57); hcxachloronaphthalcne (1.75): penis- 
chforobtphenyl ft,86); hexachloronaphthalcne <2 00): and 
heptachloronaohthalenc (3.46). An aliquot of combined 
f- telions derived from the same Aroclor 1254 was treated with 
diazomethane to assess whether any chlorinated ortho-hydroxy- 
biphenyls (pre-furans) were present. Cas chromatographic 
analysis of the -sample before and after treatment resulted in 
identical chromatograms.

As large quantities of PCBs have entered the global environ­
ment"'”, it may beassumed that the contaminant dibenrofurans 
also have been released in proporlional amounts. Their per­
sistence. effects, and significance remain to be determined.

We thank J. A. Burke, M. L. Porlcr and J, G. Vos for 
discussions; A. S. Kcnde for standards of chlorinated di­
benrofurans: and F. C. WaHs for assistance with the mass 
spectrometry. This work was supported by the Canadian 
Wildlife Service, National Science Foundation, and NASA.
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