
730 Russian Chemical Bulletin, Vol. 45, No. 3, March, 1996 

Synthesis of N-methacryloyi- and N-ailyl-substituted derivatives of 
ethyl 5- oxo- 2- pyrrolidinecarboxylate 
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A method for the preparation of previously unknown N-methacryloyl- and N-allyl- 
derivatives of ethyl 5-oxo-2-pyrrolidinecarboxylate has been developed. 
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5 -Oxo-2-pyr ro l id ineca rboxy l i c  (pyroglutamine)  acid 
(OPCA)  and its derivatives are used in medic ine  and the 
food industry,  as well as for prepara t ion  of  physiologi-  
cally active compounds .  Some o f  its derivatives are 
appl ied for medical  t rea tment  o f  a lcohol ism and mental  
disorders.  ! 

Preparat ion of  N-ary lmethy l  derivatives of  O P C A  
esters by the act ion o f  cor responding  arylmethyl  halides 
in the presence of  strong bases, z as well as preparat ion of  
their  carbobenzoxy-  and ter t -butoxy-subst i tu ted  deriva- 
tives using 1 ,8-d iazabicyc lo[5 .4 .0 lundecene-7  (DBU) ,  3 
are descr ibed in the l i terature.  N-Alkyl -  and N-acyl-  
substi tuted 5 -oxo-2-pyr ro l id inecarboxy la tes  are usually 
obta ined in good yields from corresponding N-subst i-  
tuted derivatives o f  glutamic acid by pyrrole ring closure 
in the presence of  dehydra t ing  agents under  rather dras- 
tic condi t ions .  4 

We propose methods  for preparat ive  synthesis of  
unsa tu r a t ed  der ivat ives  o f  e thyl  5 - o x o - 2 - p y r r o l i d i -  
necarboxylate  ( I )  bearing methacry loy l  or  allyl groups at 
posi t ion I of  the pyrrole ring. In terac t ion  of  Na-der iva-  
tive ( l a ) ,  pre l iminar i ly  obta ined  by the reaction of  ester 
1 with a suspension of  sod ium in p-xylene ,  which re- 
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mains  in solut ion (which is very impor tan t  for successful 
in teract ion) ,  with methacryloyl  ch lor ide  (2) or  allyl 
b romide  (3) is ca rded  out under  mild condi t ions .  The 
react ion proceeds  in a high yield and affords the  corre-  
s p o n d i n g  der iva t ives  o f  e thyl  5 - o x o - 2 - p y r r o l i d i n e -  
carboxylate  bearing unsaturated subst i tuents  at the N 
a tom only.  In this case we managed  to avoid the  proces-  
sion o f  side reactions and format ion  o f  polymers .  A 
s imilar  me thod  was not used for p repara t ion  o f  o ther  N- 
substi tuted O P C A  derivatives. 

ASter the solvent was removed and the residue was 
dist i l led in vacuo, we obta ined the m o n o m e r s  as individ-  
ual compounds ,  according to e l emen ta ry  analysis  and 
IH N M R  spectral  data. 

Experimental 

IH NMR spectra were obtained on a Bruker HX-90 in- 
strument with a working frequency of 200 MHz using SiMe4 
as the external standard. I R spectra were recorded on a UR-20 
instrument in thin films in KBr. The starting ester 1, rap. 
54--55 *C (from ligroin), was obtained by the known proce- 
du~.  5 

Ethyl N-methacryloyl-5-oxo-2-pyrrolidinecarboxylate (2). 
Compound 1 (7.9 g, 0.05 mol) was dissolved in dry xylene 
(20 mL) in a flask supplied with a magnetic stirrer. A suspen- 
sion of Na (1.3 g) in xylene (15 mL) was added to the solution 
in the course of 1 h with vigorous stirring (liberation of 
hydrogen is observed in the course of the reaction). The 
reaction mixture was cooled to -10  °C, and freshly distilled 
methacryloyl chloride (6.3 g, 0.06 tool) was added dropwise to 
the flask. The mixture was filtered, the filtrate was evaporated, 
and, after the solvent was removed, the residue was distilled in 
vacuo to give 9.5 g (84 %) of ether 2, b.p. 145--146 °C 
(2 Tort), n20D 1.4790. Found (%): C, 58.33; H, 7.15; N, 6,23. 
CIIHtsNO 4. Calculated (%): C, 58.67; H, 6.67; N, 6.22. IR, 
v/cm-t :1640(C=O),  1692(CONH), 1753(COOR).IH NMR, 
CDCI 3, 6:1.00 (t, 3 H, CH3); 3.92 (q, 2 H, CH20); 440 (m, 
I H, CH); 5.12 (s, 2 H, =CH2). 

Ethyl N-allyl-5-oxo-2-pyrrolidinecarboxylzte (3). Com- 
pound ! (7.9 g, 0.05 mol) was dissolved in dry xylene (30 mL) 
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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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Over-pressure TLC variant on a plate with an enclosed sorbent layer 
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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. 

Key words: over-pressure TLC, plate with closed sorbent layer, device for over-pressure 
TLC. 

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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