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Table 3. Longitudinal size of chromatographic zones (mm)
with various pressure drops (size of the starting spot is 3 mm)
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Layer Chromatography in Inorganic Analysis], Nauka, Mos-

AP/atm Qil yellow Sudan red cow, 1993 (in Russian).

4. K. I. Sakodynskii, V. V. Brazhnikov, S. V. Volkov, V. Yu.
0.5 6.2 4.2 Zel'venskii, E. S. Gankina, and E. S. Shatts, Analiticheskaya
! 5.8 4.6 khromatografiya [Analytical Chromatography], Moscow,
1.5 6.3 6.1 Khimiya, 1993 (in Russian).
2.0 6.8 6.5 5. High Performance Thin-Layer Chromatography, Eds.
(0—1)* 5.2 4.0 A. Zlatkis and R. E. Kaiser, Elsevier, Amsterdam, 1977.

* Linear pressure increase with time.

It should be noted in conclusion that the use of the

.V. G. Berezkin and A. S. Bochkov, Kolichestvennaya

tonkosloinaya khromatografiya |[Quantitative Thin-Layer
Chromatography], Nauka, Moscow, 1980 (in Russian).
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656 [Russ. Chem. Rev., 1987, 56 (Engl. Transl.)].
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by the polymeric film and with forced flow of the mobile 293. )
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phase (when the pressure at the beginning of the plate is
higher than atmospheric pressure) makes it possible to
substantially accelerate the process of chromatographic
separation in thin-layer chromatography.
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a-Halonitrosoalkanes react with resorcinol as nitrosylating agents to form 3-hydroxy-N-
(2,4-dihydroxyphenyli)-1,4-quinone imine.
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.4-quinone imine.

transform to indophenols or cyclize to phenoxazine
derivatives.!~2

We have found that 1,2-dichloro-1,2,2-trifluoro-
nitrosoethane la readily reacts with resorcinol in the

[t is known that in the presence of strong mineral
acids aromatic nitroso compounds C-aminate phenols at
the para-position to the hydroxyl group to form N,N-
diarylhydroxylamines, which after elimination of water
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absence of a catalyst at 20°C. The reaction reaches
completion immediately after mixing the reagents to
eliminate 1,2-dichloro-1,2,2-trifluoroethane and to form
3-hydroxy- N-(2,4-dihydroxyphenyl)-1,4-quinone imine
2 (isolated in a yield of 35%) and oligomeric substances.
It is likely that the primary product of this reaction is
N-(2,4-dihydroxyphenyl)-N-(1,2-dichloro-1,2,2-tri-
fluoroethyi)hydroxylamine, which undergoes "haloform”
decomposition to form nitroresorcinol, whose conden-
sation with resorcinol results in the formation of
indophenol 2.

1,1-Dichloro-1-nitrosobutane reacts with resorcinol
similarly but considerably more slowly. The reaction is
accompanied by elimination of 1,I-dichlorobutane, and
the resorcinol transforms predominantly to resin-like
oligomeric substances. Trifluoronitrosomethane does not
react with resorcinol under the same conditions.

The ability of nitroso compounds 1la,b to act as
nitrosylating agents in reactions with resorcinol is likely
caused by the electron-deficient character of the nitrogen
atom of these compounds, the presence of easily [eaving
group R in the primary adduct, and the high rate of
formation of thermodynamically stable indophenol 2.
The absence of a reaction in the case of trifluoronitro-
somethane can be explained by the considerably lower
tendency of its primary product for "haloform” decom-
position and the reverse character of the reactions. In
fact, in the presence of organic bases promoting haloform
decomposition, trifluoronitrosomethane reacts vigorously
with resorcinol to give only a mixture of oligomeric
products.

The structure of indophenol 2 was determined by
spectral methods. 1,2-Dichloro-1,2,2-trifluoroethane and
1. 1-dichlorobutane were identified by GLC by compari-
son with the known samples.

Experimental

THNMR spectra were recorded on a Bruker WP-200SY
spectrometer relative to SiMe, (external standard). IR spectra
were recorded on a UR-20 instrument in KBr pellets.
Chromatographic analyses were performed on a gas chroma-
tograph (model 3700), column of stainless steel 2000x3mm in

Z~—D

- QH ——a HO N=0

—AH

OH OH

OH HO
2

size, 15% Carbowax 20M on Chromaton N-super 0.2—0.25 as
stationary phase, temperature of the column 120°C, helium as
carrier gas, and pressure of 1.3 bar.

3-Hydroxy- N-(2,4-dihydroxyphenyl)- 1,4-quinone imine (2).
a. A solution of 1 ,2-dichloro-1,2,2-trifluoro-|-nitrosoethane
(1.2g, 6.6mmol) in SmL of ether was added with stirring to a
solution of resorcinol (0.7g, 6.4mmol) in 14mL of ether. The
mixture was left to stand for 12h for sedimentation of a
suspension that had formed. Then the solvent was decanted,
and the precipitate was washed with ether (5x3mL). Indophenoi
(2) was extracted with EtOH and precipitated with ether to
obtain dark crystals (0.52g, 2.2mmol, 35%) withm.p. > 380°C.
'THNMR, (DMSO-dy), 8:6.92 (s, | H,OH); 7.58 (s, t H,C H,),
7.83 (s, 1 H,CgH,), 8.08 (s, | H,CH,). IR, v/em™!: 1600—
1630 (C=0; N=C). Found (%): C,56.94; H,11.79; N,5.33.
C,,;HyNOH,0. Calculated (%): C,57.34; H,11.63; N,5.57.
The GLC method showed that the reaction mass contained
1,2-dichloro-1,1,2-trifluoroethane, identified by comparison
with a known sample that was obtained by chlorination of
triflucroethylene in the presence of FeCl,.

b. A solution of I,I-dichloro-!-nitrosobutane (0.66g,
4.2mmol) and resorcinol (0.46g, 4.2mmol) in SmL of ether
was kept for 10 days. The solution was decanted, and a product
(0.1g, 0.8mmol, 19%) with b.p. 112—115°C was isolated by
distillation. The product was identified as |,1-dichlorobutane
by the GLC method by comparison with a known sample
obtained by the action of PCl; on butyric aldehyde. Indophenol
2 (0.1g, 0.4mmol, 9%) withm.p. >380°C was obtained similarly
to the previous experiment.

Attempt to perform the reaction of trifluoronitrosomethane
and resorcinol. A solution of trifluoronitrosomethane (0.5 g) in
15SmL of ether was added to a solution of resorcinol (0.5g,
4.5mmol) and Et3N (two droplets) in SmL of ether. After
decolorization of a mixture, the solvent was evaporated to
obtain nonidentified insoluble residue (0.52 g).
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