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Note 

Conditions for the use of Merck silica gei 60 Fx4 plates in the standardized 
thin-layer chromatographic technique for lichen products 

CHICITA F_ CULBERSON 

.!%kc ~11irc?-.d_~~, .!hrritum, iv-c_ .?77(J6 ! ff_s..-1 _ J 

(Recskcd April 9th. 1971) 

Thin-layer chromatography is an important tool for the identilication of 
secondary products in lichens. A standardized method using three solvent s;stems 
has been developcd’~” ‘to t:tcilitate the recognition of these compounds. and RI.- data. 
obtained by using this method, have been reported for iveIl over 200 natural products 
and their derivatives. 

The standardizrd nxthod involves running the samples in three solvent 
systems, determining RI.. classes for each spot from the positions of control conl- 
pounds on each plate_ and sortin, sx a deck of punched cards for the three RI-- classes 
found for each unknown. An essentiul feature of this system is that the R1.e classes 
at-e detcrtnined on every plate by thr positions of tw-o substances (atranorin and 
norstictic acid). so that moderate chanrs in absolute RI: values do not interfere lvith 
the identitication. Although the method works a-en if RI: values change. it fails if 
relative Rb- values change_ 

Recently_ the Merck Company reduced the concentration of binder in the 
silica se1 F,,, plates (catalo, tx number 5765) that \\-ere used to determine Rr-_ values 
reported for the standardized method of identj!jGy lichen products. Althott~h the 
reduced concentration of binder in the IWN- plates, I~OW called silica se1 60 F,,, 
(catttlog number t.mcl~a~~~ai). inlproves the quality of the chromatogrmns, it also 
drastically changes some relative Rr-_ values_ Since the standardized nmhod depends 
upon relative RI= values in three solvent systems, the new plates cannot be useit umicr 
the conditions originsllg described_ Cotnpounds chromatographed on tht tie\v plates 
show changes in RF values that depend upon the solvent system and the chemical 
nature of the substance. These etrects are most serious for compounds that run \vith 
IZF valtws ~rertter t!lan 0.5 and when cornparin, cx substances of ditl’crin~ acidity. This 
note describes methods for improvin, 17 the results obtained by using the IE\V plates. 

Of the three solvent systems used for the stmdardized method only solvcnr A 
(benzrne-diosane-3cetic- acid, 180:45:5) sho\vs RF values and RI: classes rrasonabl~ 
close to those previously reported_ Chron~ntogams on the new plates cm be run in 
this solvent kvithout any change in procedure_ 

When chronlatogatns are prepared on the new plates using solvent B (II- 
hesttne-ethyl ether-formic acid, 130rYO:20), RF values and clxsses change for com- 
pounds that nornxtlly run between atranorin and norstictic acid. The values for 
compounds with a free carbossl group are depressed as conlpnred with those For 
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similar compounds that lack this functional group. In solvent C (toluene-acetic acid, 
20050). the chromato~rams,_no\ show a pronounced secondary solvent front be- 
tween the positions of the control substances atranorin and norstictic acid. Many 
compounds previously well separated in this solvent system now seem to be identical 
because they run with the secondary front. ivlost of the compounds so affected are 
carbosylic acids that originall) r pive Rr-_ classes of5 or 6. Compounds with RI-_ classes 

from 1 to 4 are generally not changed on the new plates. 
The silica gel 60 F-132 plates give better results in solvents:B and C if the; are 

equilibrated for 5 min in an acidic atmosphere just before being placed in the develop- 
ing tanks. For chromatograms to be run in solvent B. the spotted plate is equilibrated 
in an atmosphere of 60”/: aqueous formic acid. The pre-treatment should be checked 
by comparing perlatolic acid with atranorinr these two compounds should have 
nearly idrntical RF- values in solvent B if the original Rr-_ classes of most of the other 
lichen p.c)ducts tfre to be maintained- Without the pre-treatment_ perlatolic acid runs 
below atranorin and pre-treatment for 5 min in the atmosphere over undiluted 
formic acid (99 :A) raises the spot for perlatolic acid above that of atrtmorin. Dilution 
of the formic acid to approximately 60% lowers perlatolic acid to the same RF value 
as atranorin- To equilibrate the spotted plate. it is placed in a tank over the formic 
acid solutiy>n_ but the plate should not touch the solution at any time: the pltltr is 
removed after 5 min and run imrneditltely in the usut~l \Y:I~. If the RI.- values of the 
zltranorin and norstictic acid spots are consistently low in solvent B_ they can bc 
raised by increasing the proportion of ethyl ether and decreasing that of hes:me_ ?;o 
that the solvent has the composition lz-hrsane-ethyl ethcr4ormic acid_ 120:90:X_ 
for esample. 

For chrornatograms to be run in solvent C_ the spotted plate rllou1cf he equi- 
librated for 5 min in an atmosphere over glacittl acetic acid: this treatment c!iminatcs 
the secondary solvent front_ In both sol\-ents B and C. the pre-treatments described 
above will restore most of the Rr-_ classes observed for lichen products tcl those 
reported in the literature, but spots in RF classes 5 and 6_ espcciall~ those near the 
boundary between these two ciasses. should be searched for in both classes. 

The reduction in the concentration of binder used in the commercial silica gel 
plates sffectively changes the activity of these plates for certain compounds chro- 
matogrrrphed in certain solvent systems. Although it is unfortunate to encounter a 
change in these plates once a standardized method had been adopted for screening 
a Iar_ee number of compounds. the uniformity of the coating on these plates makes 
them superior for this work to plates that are prepared in the laboratory. 
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