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SUMMARY 

Preparative paper chromatography (PPC) for the purification 
of synthetic compounds labelled with 14C : choline, chlormequat, 
glutamic acid, indoleacetic acid and urea is described. The injiuence 
of some parameters as time, amount of substances used and geometry 
factors (dimensions of paper sheets) on the repeatibility of PPC 
are given. 

INTRODUCTION. 

The separation of substances by means of preparative paper chromato- 
graphy (PPC) was applied as one of the methods of the purification and 
separation of organic compounds The aim of the present work was 
applying PPC to the purification of some compounds labelled with 14C as 
it has been done for the products of biosynthesis of the labelled compounds (4), 

especially obtained from the algae Chlorella vulgaris 15). Now the adaptation 
of PPC for the purification of synthetic compounds labelled with 14C is offered. 

The subject seemed trivial but only in strictly definite conditions one 
obtain the good reproducibility of the PPC process. Purification of small 
amounts of compounds labelled with 14C is important for both the producer, 
as it solves him the problem of storing these compounds which are unstable 
owing to their autoradiolysis, and the user who receives the method of 
purification of aged compounds. 

CHROMATOGRAPHIC TECHNIQUE. 

The glass chamber commonly available (Chropa Entwicklungskammer 
- 002, Glaswerke, Illmenau, Deutsche Demokratische Republik) was used 
for the ascending chromatography. Whatman No. 3 filter papers, standard 
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cut 28.5 X 35 cm in size, previously washed in pile by water during 6 days 
were used. The amount of impurities in paper was determined gravimetrically 
by water elution and evaporation. Before purification the paper contained 
c. 20 pg impurities (consists mainly of the binder) on cm2 of the filter paper. 
The purity of the paper after washing was proved by the second washing and 
only 2 pg/cm2 of impurities were eluted. They consist of cellulose powder 
only, caused by destruction of cellulose fiber. The substances developed in 
chosen systems gave generally Rf = 0.3-0.5. The choice of the systems of 
those Ri for purified compounds gave the possibility of elimination of the 
impurities which remained in the filter paper and usually have Rf = 0.6-1.0 (@. 

The impurities from the substances purified (Re = 0.0-0.25 and Rf = 0.6-1.0) 
were also removed. 

The amount of the substance purified varied from 10-100 mg per the 
glass chamber used. This amount was regulated by the number of standard 
sheets of filter paper on which the substance was dropped (Table 1) .  

FIG. 1 .  The chamber for elution of the substance from the strips cut out of’sheets of filter 
paper after developing of chromatogram. 1 .  kuvette; 2. weights; 3. filter paper guide; 4. feeding 
filter paper; 5. filter paper strip for elution; 6 .  slide; 7. nickel springs; 8. vessel with water; 
9. vessel for eluted solution. 
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Acidic and alkaline developing systems were used. According to Pasieka’s 
notices on cellulose hydratation (2)  the systems containing about 15 % of 
water were used. The Rf value obtained in the PPC by the use of standard 
sheets of filter paper was 0.6-0.7 of the Rf obtained on the 2 cm wide paper 
strips. The chromatograms were developed at 22-23O C ,  afterwards the sheets 
were horizontally dried, and the spot positions were determined by auto- 
radiography or under the UV light. The main spot was cut off and water 
eluted (Fig. 1). 

The speed of elution was regulated by the width of the feeding filter paper 
and the amounted solution evaporated in vacuo. The cellulose powder 
eventually present in the solution was centrifugated off. 

The chromatographic chambers used for elution were washed twice a 
month to prevent the growing moulding. 

The following compounds : (2-hydroxyethyl)-trimethyl-14C3-ammonium 
chloride (choline), (2-chlorethyl)-trimethyl-14C,-ammonium chloride (chlor- 
mequat) (7), urea-W @), ammonium glutamate-5J4C (9 ) ,  ammonium 1 H- 
indolilo, 3-acetate-2’-14C (lo) and glutamic acid-lJ4C were purified. Glutamic 
acid-l-14C was stored several years before purification. The yield of the single 
purification of these compounds was about 80 % with the exception of ammo- 
nium 1 H-indolilo, 3-acetate-2‘-14C, for which the yield was a little higher (90 %). 
This could be explained by the lower adsorption of the substance on the 
filter paper. The last substance was eluted just after developing without drying. 
The purity of each compound was at least 97-98 % and was checked chroma- 
tographically and autoradiographically. The details of the analytical results 
will be published elsewhere. 

CHROMATOGRAPHIC PHENOMENA. 

On the ground of the nonanaiytical and preparative purpose only, it 
could be emphasised that the great importance in this, PPC method of separa- 
tion, is to know the terminal amounts of the substances spotted on the strips. 
Two phenomena were associated with these amounts : overloading and 
diffusion. 

Overloading of the spots amounted from 200 to 2,000 pg/cm current 
of the strip (Table 1) and caused the region of readibility of chromatogram 
(after autoradiography). Sometimes this phenomenon was observed directly 
after developing as bright shining spots with sharp edges on the wet sheet of 
the filter paper. 

Diffusion of the spot was connected with the least permissible value of 
the amount of the substance spotted by which an enormous enlarging and the 
diffusion of the edges of the spot after developing began, and began from 
800-2,000 pglcm curr. depending of the substance spotted. 

In this work care was taken to limit the amounts of the substances spotted 
on paper strips to these caused overloading only. 
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EXPERIMENTAL. 

CholineJ4C was obtained from f~ rma ldehyde-~~c  ( 7 )  using ethylene 
chlorohydrine instead of ethylene-l,2-dichloride. Purification of chlorme- 
quat-14C (7)  was described previously and recently collected experimental 
data concerning PPC enclosed in Table 1. Glutamic acid-5-I4C was obtained 
from potassium cyanideJ4C by condensation with benzamido, y-butyro- 
lactone (9) and benzoic acid separation, glutamic acid-I J4C several years 
stored was purificated by PPC. 1 H-indolilo, 3-acetic-2’-14C acid was obtained 
from formaldehyde-14C ( ’9  lo). 

No. 1. n-butanol : acetic acid : water = 4 : 1 : 5 (upper layer) 
No. 2. n-butanol : acetic acid : water = 5 : 4 : 4 
No. 3. s-butanol : t-butanol : 25 % ammonium hydroxide = 5 : 4 : 1 
No. 4. s-butanol : t-butanol : 25 % ammonium hydroxide = 5 : 2 : 1 
No. 5. i-propanol : 25 % ammonium hydroxide : water = 10 : 1 : 1 
No. 6. n-butanol : ethanol : water = 4 : 1 : 1. 

Choline-14C was purified in the system No. I (Rp = 0.22). The purity 
of the product was above 99 %. 

Urea-14C(8) was purified by developing in the systems No. 1 and 6 
(Rf = 0.44, 0.33 resp.) successively, obtaining compound of 98-99 % purity. 

Glutamic acid-5-14C was dissolved in a 5 % ammonium hydroxide and 
purified in the following two manners : by developing in systems No. 3 and 4 
successively obtaining ammonium gl~tamate-5-’~C (Rf = 0.05, 0.01 5, resp.) 
and nonlabelled homoserine (Rf = 0.15, 0.1 1,  resp.); by developing in systems 
No. 3 and 2 (Rp = 0.05, 0.25, resp.) especially after storing the raw product 
for some years. The free glutamic-5-14C acid was obtained by the action of 
Dowex 50 W x 2 (H+ form), 200-400 mesh. The purity of the compound in 
both cases was 97-98 %. 

Glutamic acid-1-14C was twice developed in the system No. 2 (Rf = 0.25). 
The purity of the product was 98-99 %. 

1 H-indolilo, 3-acetic-2’J4C acid was purified by developing in the system 
No. 5 (Rf = 0.4). The wet sheets of the paper were taken out from the chamber, 
controlled under a mercury lamp with an UV filter, and the presence of the 
main spot was marked with a soft pencil. The main spots cut out in the form 
of long strips from the still wet filter papers were kept temporarily in the 
chamber saturated with the vapour of ammonia and afterwards eluted (Fig. 1) 
with a 5 % ammonium hydroxide; the solution thus obtained was lyophylizated. 

The following developing systems were used : 
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The free acid was obtained by treatment with formic acid in V ~ C U O  below Oo C 
and subsequent ammonium formate sublimed at 600 ClO.01. The purity o f  
the product was 98-99 %. 
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