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Polyamide  sa l t s  fixed to g lass  or to a synthetic  [Dacron-po ly(e thy lene  terephthalate)]  f i lm, a re  being 
used  m o r e  and m o r e  for  the separa t ion  of many  c l a s se s  of organic compounds [1, 2] and - p r i m a r i l y  - 
of a number  of amino acid and peptide der iva t ives  [3, 6]. 

TABLE 1. R r Values of DNP-Amino 
Acids in Var ious  Sys tems  of Solvents 

. /  

DNP-Amino 
acids 

Tryptophan 
Lysmc 
Leucine 
Isoleucine 

0,32 
0.35 
0.94 
0,94 

In systems* 

2 3 

0,12 0,17 
0,14 0,14 
0,90 0,32 
0,90 0,31 

0,23 
0,15 
0,53 
0,56 

* 1) B e n z e n e - a c e t i c  acid (4:1);  2) 35% 
formic  a c i d - w a t e r  (1 : 1); 3) carbon t e t r a -  
c h l o r i d e - a c e t i c  acid (4 : 1); and 4) butan- 
1 - o l - a c e t i c  acid (9 : 1). 
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Fig. 1. Two-dimens iona l  c h r o m a t o g r a m  
of DNP-amino  acids in a l aye r  of poly-  
amide (glass plates  10× 10 cm): I) ben-  
z e n e - a c e t i c  acid (4:1), 90 min (second 
direct ion);  II) 85% fo rmic  a c i d - w a t e r  
(1 : 1), 60 rain (f irst  direct ion;  charge ,  1 
gg in 1 g l i t e r  of methanol) .  F o r  the 
number ing  of the amino acids,  see the 
caption to Fig. 2. 

S imi la r  f i lms  can be p r epa red  f rom available m a t e r i -  
als of Russ ian  manufac tu re .  In the p resen t  pape r  we de-  
sc r ibe  a method for  the p repara t ion  of polyamide l aye r s  on 
g lass  and Dacron and also some examples  of the effect ive 
separa t ion  of amino acid de r iva t ives .  

The r e su l t s  of p r e l i m i n a r y  invest igat ions showed that  
s a t i s f ac to ry  separa t ion  is achieved only for  ce r t a in  batches 
of polyamide.  In a compar i son  of the m a t e r i a l s  that  we had 
obtained with known samples  (films of ~ - c a p r o l a c t a m ,  
Amilan CM 1011, Toyo Rayon Co.) it was found that the 
r a t e s  of absorpt ion in them were  p rac t i ca l ly  the s ame .  
Thus, on a plate fixed to glass,  s y s t e m  1 (Fig. 1) t r ave l s  9 
cm in 90 rain, and sy s t em 2 in 60 rain, these f igures  d i f fe r -  
ing only sl ightly f rom those given in the l i t e ra tu re  [3, 7]. 
The Rf  values  of DNP-amino  acids and, consequently,  the i r  
mutual  posit ion on a two-dimensional  c h r o m a t o g r a m  also 
co r re spond  to the f igures  given in the l i t e r a tu re .  As can be 
seen f rom Fig.  1, we were  unable to sepa ra t e  DNP-leucine  
and DNP-iso leuc ine ,  or  DNP- t ryptophan  and d i -DNP- lys ine ;  
however ,  f rom a compar i son  of the Rf  values of these  DNP-  
amino acids in the four s y s t e m s  of solvents  it is  obvious 
that s y s t e m  4 can be r ecommended  for  the separa t ion  of 
these  pa i r s  (Table 1). 

The separa t ion  of the DNS-amino acids (Fig. 2) was 
c a r r i e d  out as descr ibed  by Woods and Wang [4], B y c h r o m a -  
tography in only two s y s t e m s  we were  unable to sepa ra t e  
two pa i r s  of compounds (see Fig.  2a) which, however ,  were  
well  s epa ra t ed  in s y s t e m  3 (Fig. 2b). The combinat ion of 
three  s y s t e m s  (Fig. 2c) is fully adequate for  the complete  
separa t ion  of a s tandard mixture  of DNS-amino acids .  
e -DNS-Lys ine ,  sepa ra ted  in s y s t e m  1, has a Rf  value close 
to 1, while according to l i t e ra tu re  informat ion  i ts  Rf  should 
be 0 [4]. 
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Fig. 2. Two-dimensional  ch romatograms  of DNS-amino acids in a 
l ayer  of polyamide fixed to Dacron: I) wa te r -85% formic  acid 
(100:1.6),  50 rain; II) b e n z e n e - a c e t i c  acid (9:1),  90 min; III) n-  
h e p t a n e - b u t a n - l - o l - a c e t i c  acid (3 : 3 : 1), 90 min. The DNP (see 
Fig. 1) and DNS derivatives of the amino acids were used for  the 
separat ion:  1) arginine; 2) e - lys ine ;  3) ser ine;  4) threonine; 5) 
aspar t ic  acid; 6) glutamic acid; 7) glycine; 8) alanine; 9) o - ty ros ine ;  
10) valine; 11) proline;  12) methionine; 13) phenylalanine; 14) leucine; 
15) isoleucine; 16) tryptophan; 17) b is - lys ine ;  18) b i s - ty ros ine ;  19) 
cyst ine;  20) N- tyros ine ;  21) histidine; 22) asparagine;  23) glutamine. 

The films that we obtained can be used repeatedly.  Their  washing in due t ime with acetone (with the 
addition of ammonia or  formic acid) ensures  that they can be used for  more  than six repeti t ions.  

EXPERIMENTAL 

The polyamide (22 g) was dissolved with shaking in 100 ml of formic  acid (88.2 ml of 85~c HCOOH and 
12.5 ml of water),  and the c l ea r  solution was deposited on glass  plates (8 ml on a 10 x 10 cm plate) which 
were then placed in a tightly closed chamber  (50 x 50 x 45 cm). A bath full of water  was placed in the 
chamber  together  with the plates.  After  24 h, the chamber  was ventilated for  3-5 rain, after which the 
plates were kept in a moist  a tmosphere for  another day. Finally, the layer  of polyamide was dried in the 
air  for 2-3 h. 

A Dacron film (40 x 10 cm, 75~ thick) t reated with No. 1 e m e r y  paper was slowly passed through a 
viscous solution of polyamide; then it was suspended above the cell for 3-5 rain for  the excess  of solution 
to run off, and was placed in a chamber  saturated with water  vapor.  After 24 h, the film was taken out and 
dried in the air  for  2-3 h. Chromatography was ca r r i ed  out on 10 x 10 cm films, the solvent front mig ra t -  
ing approximately 8 cm.  

Mixtures of DNS- and DNP-amino acids were used as s tandards.  Separation was per formed in the 
recommended solvent sys tems  [3, 4]. For  r e -use ,  the films were washed with a mixture of acetone and 
concentrated ammonia (9 : 1) for  severa l  hours .  

SUMMARY 

The applicability of Russ ian-made samples of polyamide for use as sorbents  for the separat ion of 
some amino acid derivat ives  has been shown. 
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