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quinones 

I. Thin-layer chromatography of some chlorinated derivatives of p-benzo- 
quinone 

Although a number of papers deal with the chromatographic behaviour of sub- 
stituted quinones, with the exception of chloranill there is no report in the literature 
with regard to TLC of chlorinated $-benzoquinones. Two papers213 have appeared on 
the separation and identification of some chlorinated derivatives of p-benzoquinone by 
paper chromatography. As can be concluded from the results of these authors, the RF 
values of z,G-dichloro-r:,4-benzoquinone and 2,3,5-trichloro-1,4-benzoquinone are not 
very different, and therefore the methods used for separation of these compounds are 
not convenient. 

The aim of our investigation was to find the most satisfactory developing system 
for separation of z,G-dichloro-1,4-benzoquinone, 2,3,5-trichloro-I++-benzoquinone and 
their mistures with chloranil (z,3,5,6-tetrachloro-I++-benzoquinone). 

Pre$aration of @we com;hozcnds. All chlorinated derivatives of fi-benzoquinone 
were prepared by methods described in the literature (Table I). All compour! ds were 
purified by several crystallizations. Melting points of the pure compounds obtained 
are listed in the same table. A commercial sample of $-benzoquinone was also re- 
crystallized. The samples of chlorinated P-benzoquinones were dissolved in anhydrous 
benzene. p-Benzoquinone was dissolved in abs. et.hanol. I y. solutions were spotted. 

TABLE 1: 

SO~IE CIILORINATED DI~RIVATIVI~S O~~~-I~I~N%OQUINONE . 

Coir2pollrld Melti~ng Rcferencc 
fiointn (“C) 

z-Chloro- I, 4-bcnzoquinonc 
2,3-Dichloro-1,4-be~~~oq~iiiloe 
2,5-Dichloro-x,4-bcnzoquinonc 
z,G-Dichloro-r ,4-benzoquinone 
2,3,5-Tricldoro-I ,4-benzoquinonc 
2,3,5,6-Tetrachloro-r ,4- 

bcnzoquinonc(chloranil) 

57.0 4 
98.0 5 

159.0 G 
119.0 
169.5 ; 
259.5 9 

__-------- 
R = The lnclting points are corrcctecl. 

JTobiLe phases. All solvents were redistilled before use. All mixtures were allowed 
to reach the temperature at which the chromatograms were to be eluted. All solvents 
used were reagent grade. 

Plnte jwefiavation. Plates 20 x 20 cm with thin layers were pre+Lred using a 
Caniag applicator. 

SiLicn gel Za>Jers. A slurry was’obtained by adding So ml of redistilled water to 
35 g of Silica Gel DF 5 (Camag) with a UV indicator and after mixing them thoroughly, 
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this was immediately used to coat the plates with a layer 300 ,u thick. The plates were 
dried for 30 min at room temperature and then heated for 24 h at 120' in an oven. The 
plates were then cooled and stored in a desiccator for at least 24 h before use. 

Kieselguhr layers. In the same way a slurry was obtained by adding IOO 1111 of 
redistilled water to 50 g of Kieselguhr G (Merck). The plates were dried for 30 min at 
room temperature and then heated for 60 min at 11o-12o~ in an oven. The plates were 
cooled and stored in a desiccator for at least 4 h before use. The impregnation of 
Kieselguhr thin layers was made in a chromatography chamber by allowing a solution 
of &phenoxyethanol in benzene to ascend the plate by capillary action. Benzene was 
then allowed to evaporate into the air from the layer at room temperature. 

Chromatografikic @ocedzcr&. Pure samples of chlorinated $-benzoquinones were 
applied at the starting line. After drying the spots at room temperature, the plates 
were placed in developing chambers saturated with solvents and developed by an as- 
cending method, until the solvent front had travelled 15 cm beyond the original spots. 
The plates were removed from the chambers and, after marking the solvent front, 
allowed to dry in air. During the experiments the temperature was 24 rt: 0.5”. 

Detectiow All spots on silica gel layers were located in UV light (D,), but the 
spots on kieselguhr were revealed using chemical detection (D,). D1 = UV light 
(254 nm) -quenching spots ; D, = solution of 0.1 N AgNOB - 5 N NH,OH (I : I) -dark 

brown spots. 

Resdts and disczcssion 
Many solvent combinations were examined for developing the chromatograms 

on Silica Gel DF 5 and Kieselguhr G; the best of these were found to be: Sr = a 25 oh 
solution of benzene in carbon tetrachloride; S, = a saturated solution of P-phenoxy- 
ethanol in rt-hexane. The saturated solutions of /3-phenoxyethanol in qz-heptane and 
n-octane were also examined. 

The Rp values of chlorinated $-benzoquinones in the solvent system used are 
given in Table II. A 25 y. solution of benzene in carbon tetrachloride has been found 
to be the most satisfactory developing system both for identification and separation of 
these compounds on silica gel. The characteristic shades of chlorinated derivatives of 
$-benzoquinone in UV light provide a means for their quick and satisfactory identifi- 
cation. It was found that silica gel gave much better and reproducible Rp values than 

TABLE II 
Rp VALUES OF SO~IE CHLORINATED DERIVATIVES OF ~-BENZOQUINONE 

Cqmpound Silica Ccl, 

s, 

r .4-Benzoquinone 
2-Chloro-x,4-benzoquinonc 
2,3-Dichloro-r,+bcnzoquinone 
2,5-Dichloro-I,4-bcnzoquinonc 
2.6Dichloro-x,4-bcnzoquinone 
2.3,5-Trichloro-x.4-benzoquinone 
2.3,5,6-Tetrachloro-1,4- 

benzoquinonc 

0.14 
0.23 
0.30 
0.37 
0.40 
0.53 

0.73 

- 

0.39 
0.32 
0.36 
0.41 
0.29 

0.24 

* = Impregnation: 4% /%phenoxyethanol in benzene. 
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ltieselguhr. The 12~ values of 2,G-dichloro-r,4-benzoquinone, 2,3,5-trichloro-r,4-benzo- 
quinone and chloranil obtained on silica gel layers are different and allow satisfactory 
identification and separation of these compounds. 

Better separation of 2,6-dichloro-1,4-benzoquinone and 2,5-dichloro-I++-benzo- 
quinone was obtained on lcieselguhr impregnated with solutions of P-phenosyethanol 
in benzene, using its saturated solution in gz-hexane as the mobile phase. The optimal 
separation of chlorinated fi-benzoquinones on ltieselguhr was obtained, when the con- 
centration of /3-phenosyethanol in impregnation solution was 3.2 to 6.0 %. 
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A modified detection of triazine herbicide residues and their hydroxy- 
derivatives on thin-layer chromatograms 

For the serial investigation of triazine herbicides, thin-layer chromatography 
(TLC) is the most suitable method at present. The detection of substances separated 
on the chromatogram has been tried by several methods described earlier in the litera- 
ture. Among these chlorination and subsequent reaction with iodine starch proved 
to be the most sensitivef. The use of chlorine gas and some other factors, however, 
make the widespread application of this method difficult. Tllerefore, based on this 
reaction, a method has been developed that, besides being sensitive, might be easily 
and safely applied. This method is also suggested for the detection of certain triazine 
transformation products, hydroxy derivatives in particular. 

The chlorination of triazines was performed by submersion of the layer into 
a carbon tetrachloride solution containing chlorine instead of chlorine gas. The pot- 
assium iodide starch solvent was substituted by a potassium iodide-o-tolidinc solution” 
which can be stored well. 
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