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Short Communications 

Impurities in commercial formamide as critical factors in the paper 
chromatography of the violarin-mycetin antibiotics 

Systems containing formamide are often used in the paper chromatography of anti- 
biotic+-7, steroids, glycosides and alkaloids s--O. LEES, DEMURIA AND BOECELMANN~ 
have shown that the degree of separation in these systems depends on the temperature 
conditions, as well as on the type of chromatographic chamber. We have found that 
the impurities present in commercial formamide are a decisive factor in the quality 
of the paper chroniatograms of the mycetin-violarin antibiotics when this solvent is 
used for treatment of the paper. These antibioticslO-l3 are members of the same group 
of substances as actinorhodin, rhodomycin, granaticin, etc. A comparison of the 
latter and the mycetin-violarin antibiotics will be the subject of a further investi- 
gation. 

It was shown in a previous paper’ that the antibiotics of this group could be 
separated by paper chromatography in the system benzenc/formamide into several 
components: A, B,, B,, C, D and E. However, discrepant results were obtained with 
different lots of formamide. These lots varied in their acid content, and the inconsist- 
ency of the results was attributed to this fact. The higher the acid concentration in 
the formamide, the lower was the mobility of the B,, B,, C and D components. 
The Rn values increased on adding sodium hydroxide to the acid formamide. For 
example, good separation was obtained when o.S o/o sodium hydroxide was added to 
formamide containing r.S4 y. formic acid (Fig. xa). 

It was decided to purify the formamide carefully. The pure solvent, of freezing 
point 2.5’, was prepared by VERHOEH’S method 14. However, the purified formamide 
did not give a satisfactory separation (Fig. Ib). These results pointed to the presence in 
commercial formamide of substances that exert a decisive influence on the quality of 
the separation. According to VRRHORI+ commercial formamide is usually acid and 
contains ammonium formate. 

We added various quantities of ammonium formate, sodium formate and formic 
acid to pure formamide. As control we used commercial formamide, containing 1.84 Y0 
formic acid, to which o,S y0 sodium hydroxide was added. As the result of the neutra- 
lization the formamide now contained 1.36 % sodium formate, 0.92 % formic acid, 
and an unknown quantity of ammonium formate. 

In the first series of experiments the ammonium formate content was varied 
from o to IO %, while the contents of sodium formate and formic acid were kept con- 
stant at 1.36 o/o and 0.92 %, respectively. It can be seen from Fig. 2, that an increase 
in the salt content raised the RF’S of B,, B,, C and D. The same separation as with the 
control was obtained on using formamide with an ammonium formate content of 5 %. 

In the second series of experiments the effect of varying the sodium formate 
content from o to 5 o/o was investigated. The ammonium formate and formic acid 
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Fig. I, Chromatography of mycetin-viola& +itibiotics on formamide-treated paper. The chro- 
matograms were developed with formamide-sal+ated benzene. (a) Chromatography with com- 
mercial formamide containing 1.84 o/o forniic acid with 0.8 O/O NaOW added, (b) Chromatography 

on paper treated with pure iormamidc. 

Fig. 3. Effect 
0.g2 gf; 

ammonium forma& :on ‘the, separation. Sodium 
ammonium formate: (a) 0 oh ; 03) 2.5 %; (c) 5 y. 

form 
; (d) 

.ate : 1.36 o/o ; formic 
7.5 % ; (4 10 %* 

acid : 
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contents were now kept constant at 5 o/O and 0.92 o/“, respectively. The influence of 
sodium formate was in general the same as that of ammonium formate. Good separa- 
tion was obtained with a sodium formate concentration of 1.36 %. 

In the third series of experiments the sodium formate and ammonium formate 
contents were constant and equal to 1.36 o/o and 5 %, respectively. The formic acid 

i 

.’ 

Fig. 3. Effect OT iorrnic acid OII the kparation. Atimoni$‘m formate : 5 O/~ ; socliurn formate : I .36 o/O ; 
formic acid: (a) 0.016 x;‘(b) 0.4 %; (c),o.gz yO; (d) I.:! yo; (e) 5 %, 

content was varied from 0.016 o/o to 5 %. The acid had an opposite effect to that of its 
salts. As can be seen from Fig. 3, an increase in the acid concentration leads to a 
decrease in the mobility of the’ B,, B,, C and D components. The same separation as 
with the control was observed at an acid content of 0.92 %. 

These data show that in order to obtain a good separation of the violarin-mycetin 
antibiotics on paper chromatograms using formamide, one should add 5 y. ammonium 
formate, 1.36 y. sodium formate and 0.92 y. formic acid to the pure formamide. 
Good results can also be obtained on adding 5 y. ammonium formate, 2 y. sodium 
formate and 0.46 y. formic acid. But in that case the BP values will differ slightly 
from those obtained in the former experiment. We did not examine all possible combi- 
nations, limiting ourselves to the observation that the impurities in commercial form- 
zmide play a decisive role in the paper chromatography of mycetin-violarin anti- 
biotics with this solvent and to finding coriditions that would give good separation. 
It follows from this that .&hen commercial-’ ‘formamide is employed in paper 
chromatography, the degree of its purity must be taken into account. This is especially 
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important when the results are at variance with each other, as well as when attempts 
to use formamide-containing systems are unsuccessful. 

The complete data will be published in Russian. 

Institacte for Chemistry of Natural Products and N. 0. BLINOV 

l’mtitute of Microbiology of the Academy of Sciences of the U.S.S.R., G. 2. Y~rtunov 

Moscow (U.S.S.R.) Y u. M. KHOKHLOVA 
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Relative response of the flame ionization detector* 

The relative response of the flame ionization detector for different organic substances 
has been the subject of considerable discussion -, 1 8, For hydrocarbons, it is generally 
accepted that the responses per unit weight of the individual compounds (above 
about C,) differ only slightly from each othe+ll and that the relative molar responses 
seem to be directly proportional to the carbon number of the molecule”-4. However, 
it was demonstrated recently13 that this rule is valid only in the first approximation; 
actually, the isomers with the same carbon number have different relative molar 
responses, but the relative molar responses of homologous series (e.g. normal parafhns, 
substituted cyclopentanes or substituted benzenes) follow a linear relationship with 
the carbon number. 

- 

* Based on papers presented at the Eastern Analytical Symposium, New York, N.Y., Nov. 15, 
rgG1; and the combined Southwest-Southeast Regional Meeting of the American Chemical 
Society, New Orleans, La., Dec. 8, 1961. 
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