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| In the paper, the HPLC determination condition for four derivatives of benzene including 1,4-phthalaldehyde, nitroxinil, 1,2,4,5-tetrafluoro-
benzene and 2-chloro-4'-fluoroacetophenone has been improved. The trifluoroacetic acid has been applied in the HPLC determination

| condition for the four compounds for the first time. The ODS-Cs (4.6 x 150 mm, 5 um) column was used, The mobile phase was a |

| mixture of acetonitrile-0.1 % trifluoroacetic acid aqueous solution (55:45 or 50:50). The wavelength of determination was 254 nm. The |

| four compouds have been separated throughly with the HPLC determination condition. This method is accurate, simple and rapid and |

| suitable to laboratory and industry.

|
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The 1, 4-phthalaldehyde (Fig. 1), nitroxinil (Fig. 2), 1,2,4,5- F F
tetrafluorobenzene (Fig. 3) and 2-chloro-4'-fluoroaceto-
phenone (Fig. 4) which are the derivatives of benzene are very
important fine chemical intermediates for medicines, agri- E E
chemicals and fine-chemicals'®. In the laboratorial and indus-
trial production, the estimate of the reaction time and the
analysis of the four compounds are all important problems. o)
The four compounds have been detected and quantified by
different methods, e.g., thin layer chromatography (TLC)* "%, cl
gas chromatography (GC)'*'® and gas chromatography com-
bined with mass spectrometry (GC-MS)". But the high
performance liquid chromatography (HPLC) method has been
received attention rarely.

Fig. 3. Structure of 1,2,4,5-tetrafluorobenzene

F

Fig. 4. Structure of 2-chloro-4'-fluoroacetophenone

Trifluoroacetic acid (TFA) is promising key intermediates

OHC CHO because of easy transformation to many chemicals such as
fine-chemicals, pharmaceuticals and agrichemicals'®". It is

H : 20,21
Fig. 1. Structure of 1,4-phthalaldehyde also a good solvent for many organic chemicals™', a good

catalyst for the esterification reaction and condensation

I reaction”*. Moreover, trifluoroacetic acid is usually used in

the HPLC method to adjusting the pH value of the mobile

phase®?’. The purpose of the present investigation is to apply

NC OH the TFA in the HPLC method, improve the HPLC determi-

nation conditions for 1,4-phthalal-dehyde, nitroxinil, 1,2,4,5-

tetrafluorobenzene and 2-chloro-4'-fluoroacetophenone and

to establish an accurate, sensitive and stable analytical method
Fig. 2. Structure of nitroxinil that is suitable to laboratory and industry.
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High performance liquid chromatography system: The
DIONEX P680 HPLC system was equipped with a P6S0A
programmable pump, a UVD 170U detector and 7725 manual
injector. The ODS-Cis (4.6 x 150 mm, 5 um) column (Supelco,
Shanghai, China) was used. The chromatographic system was
controlled by using the Chameleon chromatography manager
software (version 6.80).

The 1,4-phthalaldehyde, nitroxinil, 1,2,4,5-tetrafluoro-
benzene and 2-chloro-4'-fluoroacetophenone were synthesized
by ourselves. Acetonitrile and trifluoroacetic acid were chroma-
tographic grade. Ultrapure water was used. All other chemicals
were analytical reagent grade.

Preparation of standard solutions of four compounds:
Standard solutions of 1,4-phthalaldehyde, nitroxinil, 1,2,4,5-
tetrafluorobenzene and 2-chloro-4'-fluoroacetophenone were
prepared by dissolving an accurately weighed quantity (about
15 mg) of 1,4-phthalaldehyde, nitroxinil and 1,2,4,5-tetra-
fluorobenzene in acetonitrile-0.1 % trifluoroacetic acid aqueous
solution (55: 45), respectively and 2-chloro-4'-fluoroaceto-
phenone in the same mixed solution (50: 50) and adjusted to
the 100 mL mark. These solutions were analyzed directly by
HPLC.

High performance liquid chromatography system
operation conditions: The mobile phase was the mixture of
acetonitrile 0.1 % trifluoroacetic acid aqueous solution (55:45
or 50:50) with a flow rate of 1 mL/min. Samples were kept at
room temperature before HPLC. It was filtered and degassed
before use. Detection wavelength was 254 nm. Each sample
was filtered by a 0.45 pm filter and injected 5 pL each time.
All chromatographic analysis were performed isocratically and
at room temperature.

The DIONEX P680 HPLC system was equipped with a
UVD 170U detector, which can detect samples at four kinds
detection wavelength simultaneously. The 1,4-phthalaldehyde,
nitroxinil, 1,2,4,5-tetrafluorobenzene and 2-chloro-4'- fluoro-
acetophenone were detected at 220, 230, 240 and 254 nm,
respectively. The wavelength (nm) max. absorbances of the
four samples are all 254 nm, so 254 nm was chose as detection
wavelength.

The 1,4-phthalaldehyde, nitroxinil, 1,2,4,5-tetrafluoro-
benzene and 2-chloro-4'-fluoroacetophenone were detected at
aflow rate of 0.5, 1.0 and 1.5 mL/min, respectively. The reten-
tion time of four samples varies from 10 to 16 min. at a flow
rate of 0.5 mL/min, the detection time is longer. The retention
time of four samples is too short not to be separated thoroughly
and the peaks overlap at a flow rate of 1.5 mL/min. So the
flow-rate of 1 mL/min was chose for good separating effect.

At HPLC operation conditions described above, the
retention time was 2.612, 4.022 and 6.025 min for the 1,4-
phthalaldehyde, nitroxinil), 1,2,4,5-tetrafluorobenzene, respec-
tively using a mixture of acetonitrile 0.1 % aqueous solution
of trifluoroacetic acid (55: 45) as mobile phase. The retention
time was 6.193 min for the 2-chloro-4'-fluoroacetophenone
using a mixture of acetonitrile 0.1 % aqueous solution of
trifluoroacetic acid (50: 50) as mobile phase. The content of
four samples with area normalization method is 98.68, 99.54,

99.41 and 99.42 % for the 1,4-phthalaldehyde, nitroxinil,
1,2,4,5-tetrafluoro-benzene and 2-chloro-4'-fluoroaceto-
phenone, respectively.

Conclusion

In the paper, the HPLC determination condition for four
derivatives of benzene including 1,4-phthalaldehyde, nitro-
xinil, 1,2,4,5-tetrafluorobenzene and 2-chloro-4'- fluoroaceto-
phenone has been improved. Trifluoroacetic acid has been
applied in the HPLC determination conditions for the four
compounds for the first time. The high performance liquid
chromatography with UV detection method has been improved
and validated for the four derivatives of benzene. The mobile
phase is a mixture of acetonitrile 0.1 % aqueous solution of
trifluoroacetic acid which only has three components to be
made up easily. The detection wavelength was 254 nm. This
method was accurate, sensitive, stable, reproducible and suitable
to routine analysis.
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