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in a flask supplied with a magnetic stirrer and a reflux con- 
denser. A suspension of Na (I.3 g) in xylene (5 mL) was 
added to the solution with vigorous stirring for 0.5 h, and then 
allyl bromide (7.3 g, 0.06 tool) was added dropwise. The 
reaction was accompanied by heating. The reaction mixture 
was stirred for I h at 60 °C, left for 12 h, and after that 
filtered. The residue on the filter was washed with xylene. After 
the solvent was removed, the residue was distilled in vacuo to 
give 9.2 g (93 %) of ether 3, b.p. 126--127 °C (I Tort'), n2° D 
1.4730. Found (%): C, 60.40; H, 7.66; N, 7.10. Cj0HlsNO 3. 
Calculated (%): C, 60.89; H, 7.66; N, 7.10. IR, v/cm-~: 1640 
(C=O), 1690 (CONH), 1755 (COOR). IH NMR, CDCI 3, 6: 
1.05 it, 3 H, CH3); 3.30 (m, I H, CH); 3.95 (m, 2 H, CH20); 
4.96 (m, 2 H, =CH2); 5.5 (m, 1 H, =CH). 
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An over-pressure TLC variant with an enclosed sorbent layer and forced flow of the 
mobile phase was suggested. A simple new type device for its realization was developed. 
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Th in - l aye r  ch romatography  is widely used in science 
and industry for de te rmina t ion  o f  the compos i t ion  o f  
various objects,  t - 6  However ,  the most popular  TLC 
variant  has several restrict ions:  (1) rather long durat ion 
o f  analysis; (2) low reproducibi l i ty  of  the ch romato -  
graphic  parameters  o f  the process; and (3) nonop t imum 
efficiency o f  the process,  which is explained by a sharp 
change in the flow rate of  the mobile phase during 
exper iments .  

Hungarian researchers (see, e.g., Refs. 5--9)  sug- 
gested a TLC variant with forced flow of  the mobile 
phase,  in which the plate placed in a special device 
becomes  a p lanar  co lumn during chromatographic  sepa- 
rat ion due to app l ica t ion  (under  high pressure) of  a 
po lymer ic  mater ial  on its sorpt ion layer, and the mobile 
phase under  the ac t ion of  pressure is supplied to the 
beginning of  this p lanar  co lumn.  Despite fine results, 
the method  descr ibed did not find wide appl icat ion,  
because  the device is rather  expensive and complicated.  
In this work, a new simplif ied TLC variant with forced 

flow of  the mobile phase is proposed.  The method  is 
based on the use of  TLC plates with the s tandard  plate 
adsorpt ion  layer enclosed in a t ransparent  po lymer ic  
film. to, tt 

The device,  t2 which allows one to realize TLC with 
forced flow of  the mobile phase using the new type 
plates, is presented in Fig. I. Its work is based on 
creat ion o f  a pressure drop on the layer, because an 
eluent  is suppl ied at an elevated pressure equal to an 
excessive gas pressure in t h e  chamber ,  and the air  space 
of  the layer is connected  with the a tmosphere  and exists 
at normal  pressure. The value of  the pressure drop  
(<_ 4 atm) depends  on the pressure of  the gas suppl ied 
from the pressure source and is de t e rmined  by the 
design o f  the chamber  (abili ty to "hold" pressure).  

The demountab le  hermet ic  chamber  is made of  or-  
ganic glass and consists of  the body ( / )  and t ransparent  
lid (2), which are sealed with screw c lamps  (3) by the 
gasket (4) that  has the form of  a rec tangular  frame. The 
chamber  conta ins  the plate (5) with an enclosed sorbent  
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Fig. !. Scheme of the device for realization of TLC variant 
with forced flow of the mobile phase using plates with a 
sorption layer enclosed in a polymeric film. S is solvent, A is 
atmosphere, G is gas. 

layer, whose one end is immersed  in the vessel with an 
eluent  (6). The  opposi te  sorpt ion layer is connec ted  with 
the hole ( I0)  in the wall of  the chamber  (with the output  
to the a tmosphere )  through the hole in the polymeric  
coat ing by the cleat  (7), seal (8), and screws (9). The 
chamber  also has the hole ( I1)  for gas supply and the 
hole (12) for supply of  an eluent  enclosed with the 
membrane .  The gas is suppl ied to the chamber  by a 
s imple scheme,  whose main units (in addi t ion to the 
chamber  itself) are the gas cy l inder  (14) and pressure 
regulator  ( reductor)  (15). The addi t ion  of  the regulator 
of  gas flow rate (16), switching valve (17), and buffer 
vessel (18) with manome te r  (19) to the scheme facili- 
tates pressure control .  

In o rder  to carry out ch romatograph ic  separat ion,  
one or several samples  of mixtures to be separated are 
appl ied  on the sorpt ion layer region, which is free of  the 
po lymer ic  coat ing.  The vessel for an eluent  is placed 
inside the chamber ,  and the free end of  the plate is let 
down into the vessel without the eluent.  The chamber  is 
sealed,  and a por t ion of  the e luent  is injected into the 
vessel. Then the valve (17) is switched to the posit ion 
connec t ing  the gas source with the chamber .  When the 

TIb le  1. Time of movement of the eluent front (t, min)  to a 
distance of 80 mm at various excessive pressures (tLP) at the 
beginning of the enclosed layer plate 

Sys- Plate Eluent Time at t~P/atm 

tern 0.5 1.0 1.5 2.0 

I I Toluene 21.0 8.5 6.0 4.8 
2 II Benzene 11.5 6.2 5.0 4.1 
3 11 Benzene 10.5 5.8 4.6 4.0 
4 I Toluene 35,0 15.0 9.0 6.5 

Note. l is the plate (Myaeke Kaput, Estonian Republic); 
II is the plate from Macherey Nagel (Germany). 

Table 2.. Rf values for components of a mixture of dyes, 
using various separating systems (see Table 1) 

Component Separating system 
(pla te le luent)  

1 2 3 

Azobenzene 0.91 0.83 0.86 
Oil yellow 0.52 0.39 0.45 
Sudan Iii  0.28 0.21 0.26 
Victoria blue 0.21 0.16 0.17 
Sudan red 0.14 0.11 0.14 

process is ceased,  the valve is swi tched to the initial 
posit ion,  the chamber  is opened,  the plate is taken out,  
and the qual i ta t ive and quant i ta t ive  compos i t i on  of  the 
analyzed mixture  is de te rmined .  

The t ime of  movement  of  the e luent  front along the 
plate at various values of  excessive gas pressure was 
de te rmined  to es t imate  the possible acce le ra t ion  of  sepa-  
ration. The results are presented in Table 1. The  t ime (t) 
dependence  o f  the movement  o f  the e luent  front (Z) is 
described by the equation:  

Z 2 =k' t ,  

where k"  is the  rate constant ,  which depends  on the 
excessive pressure (AP) and is related to the rate con-  
stant (k) in the absence of  pressure by the de pe ndence  

k" = k + b (AP) ,  

b is constant  character is t ic  of  the given mobile  and 
stat ionary phases.  

The results of  separat ion of  the test ing mixture  of  
fat-soluble dyes,  using toluene and benzene  as a mobile  
phase,  at the excessive pressure of  I a tm are presented  in 
Table 2. The  sizes of  ch romatograph ic  zones depend  on 
the ~ P  value (Table 3) The  m i n i m u m  dispers ion  at 
constant  pressure was observed at P = 0.5 atm. When  
pressure p rogramming  is used and the pressure l inearly 
increases in t ime as the e luent  moves,  this results in 
stabil izat ion o f  the rate of  the e luent  movement .  The 
results obta ined  under these condi t ions  turned  out  to be 
the best. 
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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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ct-Halonitrosoalkanes react with resorcinol as nitrosylating agents to form 3-hydroxy-N- 
(2,4-dihydroxyphenyl)- 1,4-quinone imine. 
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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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