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Table 3. Longitudinal size of chromatographic zones (ram) 
with various pressure drops (size of the starting spot is 3 ram) 

AP/atm Oil yellow Sudan red 

0.5 6.2 4.2 
I 5.8 4.6 
1.5 6.3 6.1 
2.0 6.8 6.5 
(0--1)* 5.2 4.0 

• Linear pressure increase with time. 

It should be noted in conclus ion that the use of  the 
TLC variant on plates with the sorpt ion layer enclosed 
by the po lymer ic  film and with forced flow of  the mobile  
phase (when the pressure at the beginning o f  the plate is 
higher  than a tmospher ic  pressure) makes it possible to 
substant ial ly  accelera te  the process of  chromatographic  
separat ion in th in - l aye r  chromatography.  
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It is known that in the presence of  strong mineral  
acids a romat ic  nitroso compounds  C-amina te  phenols at 
the para-position to the hydroxyl group to form N,N- 
diar3 ' lhydroxylamines ,  which al ter  e l iminat ion  of  water 

transform to indophenols  or cyclize to phenoxaz ine  
derivatives, t-2 

We have found that 1 , 2 -d i ch lo ro - l , 2 , 2 - t r i f l uo ro -  
ni t rosoethane la  readily reacts with resorcinol  in the 
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absence o f  a catalyst  at 20°C. The react ion reaches 
comple t ion  immedia te ly  after mixing the reagents to 
e l iminate  1 ,2-d ichloro-  1,2,2- tr i f luoroethane and to form 
3 - h y d r o x y - N - ( 2 , 4 - d i h y d r o x y p h e n y l ) -  1,4-quinone imine 
2 ( isolated in a yield o f  35%) and ol igomeric  substances. 
It is l ikely that  the pr imary product  o f  this react ion is 
N - ( 2 , 4 - d i h y d r o x y p h e n y l ) -  N-(  I,  2 - d i c h l o r o -  1 ,2 ,2 - t r i -  
f luoroe thyl )hydroxylamine ,  which undergoes "haloform" 
decompos i t ion  to form ni t roresorcinol ,  whose conden-  
sa t ion  with resorc ino l  results in the fo rmat ion  o f  
indophenol  2. 

1, l - D i c h l o r o -  l -n i t ro sobu tane  reacts with resorcinol  
s imilar ly but cons iderably  more slowly. The react ion is 
a ccompan ied  by e l imina t ion  o f  l , l - d i c h l o r o b u t a n e ,  and 
the resorcinol  t ransforms p redominan t ly  to resin-l ike 
ol igomeric  substances.  Tr i f luoroni t rosomethane  does not 
react with resorcinol  under  the same condi t ions .  

The ability of  nitroso compounds  l a , b  to act as 
ni trosylat ing agents in react ions  with resorcinol  is likely 
caused by the e lec t ron-def ic ient  character  of  the nitrogen 
a tom of  these compounds ,  the presence of  easily leaving 
group R in the pr imary adduct ,  and the high rate of  
format ion of  the rmodynamica l ly  stable indophenol  2. 
The absence o f  a react ion in the case o f  t r i f luoroni t ro-  
somethane  can be expla ined by the considerably lower 
tendency  o f  its pr imary  product  for "haloform" decom-  
posi t ion and the reverse charac te r  of  the reactions.  In 
fact, in the presence of  organic bases promoting haloform 
decompos i t ion ,  t r i f luoroni t rosomethane  reacts vigorously 
with resorcinol  to give only a mixture of  ol igomeric  
products .  

The structure of  indophenol  2 was de te rmined  by 
spectral methods.  1 ,2-Dichloro-  1,2,2-tr if luoroethane and 
1 ,1-d ich lorobutane  were identif ied by G L C  by compar i -  
son with the known samples.  

Experimental 

JHNMR spectra were recorded on a Bruker WP-200SY 
spectrometer relative to SiMe 4 (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 2000×3ram in 

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)- 1o4-quinone imine (2). 
a. A solution of 1,2-dichloro-l,2,2-trifluoro-l-nitrosoethane 
(I.28, 6.6mmol) in 5mL 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). lndophenol 
(2) was extracted with EtOH and precipitated with ether to 
obtain dark crystals (0.52g, 2.2mmol, 35%) withm.p. > 380°C. 
IHNMR, (DMSO-d6), 5:6.92 (s, 1 H,OH); 7.58 (s, I H,C~H3), 
7.83 (s, 1 H,C6H3), 8.08 (s, 1 H,C6H3). IR, v /cm-t :  1600-- 
1630 (C=O; N=C). Found (%): C,56.94; H,II .79; N,5.33. 
CI2HgNO4'HIO. Calculated (%): C,57.34; H,11.63; N,5.57. 
The GLC method showed that the reaction mass contained 
1,2-dichloro-l,l,2-trifluoroethane, identified by comparison 
with a known sample that was obtained by chlorination of 
trifluoroethylene in the presence of FeCI3. 3 

b. A solution of I , I -dichloro- l -ni t rosobutane (0.66g, 
4.2mmol) and resorcinol (0.46g, 4.2retool) in 5mL 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 l , l-dichlorobutane 
by the GLC method by comparison with a known sample 
obtained by the action of PCI 5 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 trifluoronitrosornethane 
and resorcinoL A solution of trifluoronitrosomethane (0.5 g) in 
15mL of ether was added to a solution of resorcinol (0.Sg, 
4.5mmol) and Et3N (two droplets) in 5mL of ether. After 
decolorization of a mixture, the solvent was evaporated to 
obtain nonidentified insoluble residue (0.52 g). 
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