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x5 cm von der Auftragsstelle. Bei mehrmaligem Entwickeln der gleichen Platte in
gleicher Richtung stieg das Lésungsmittel im ersten Lauf 5 cm, im zweiten 10 cm und
erst im dritten 15 cm. Bei diesen Versuchen wurden die Losungsmittel jedesmal neu
angesetzt.

Die zu untersuchenden Gerbstoffextrakte wurden entweder in 50 %igent
Aceton oder in Methanol gelést und vom Riickstand abdekantiert. Die Methanol-
16sung unterschied sich im chromatographischen Bild nicht von der Acetonlésung.

Die Diinnschichtplatten wurden im langwelligen U.V.-Licht (365 mu) ausge-
wertet, die Ergebnisse durch Farbaufnahmen festgehalten. Dafiir wurde der Agfa C 18
Film verwendet mit einer Sperrfilterkombination 2mm GG4 und 2zmm GG13 von
Schott. Bei Blende 8 bringt eine Belichtungszeit von 15 Szk. bei Verwendung von
zwei Hanau-U.V.-Lampen (PL 327) in einem Abstand von etwa 40 cm die beste
Wiedergabe.
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Thin-layer chromatography of tetracyclic triterpenes on silica impregnated
with silver nitrate

The rapid, reversible coordination of silver ions with unsaturated compounds,
studied extensively by Lucas and coworkers!:2, can be expected (NicHoLs?) to be
useful in the separation of saturated and unsaturated compounds, such as fatty acid
esters. Indeed, this pr1nc1ple has been applied by DUTTON, SCHOLFIELD AND JONEs?
to mixtures of isomeric fatty acid esters, by DE VRIES?® to lipids, by BARRETT, DALLAS
AND PADLEY® to glycerides, by MORRIS? to cholesteryl esters (see also AvicaN, DE
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Fig. 1. (A) Silica gel G. (B) Silica gel G, impregnated with silver nitrate (5% w/w).
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GOODMAN AND STEINBERG?) and to fatty acid methyl esters?, and by SHABTAI, HER-
LING AND GIL-AVY to cyclic olefins. Recently, thin layers impregnated with silver
nitrate have also been used for the separation of sesquiterpene hydrocarbonsii,

In the present study, this method has been extended to include some tetra-
cyclic triterpenes. The compounds studied had been shown to have practically the
same Ry values on thin layers of alumina G2. However, on silica gel G, imipregnated
with silver nitrate, the Rp values were sufficiently different to enable the substances to
be identified separately (Fig. 1). The values and the colors obtained by spraying the
spots with three reagents are summarized in Table I.

TABLE 1
Triterpene Rp on silica gel G Colors with spray reagent”
A B C
Treated Un- Room After Room After Room After
with trea- © temp. char- temp. char- temp. chav-
AgNQO, ted ring ring ring
Butyrospermol (I) o.40 0.42 —_ brown light blue light brown
yellow green orange
Cycloartenol (1I) 0.33 0.42 — brown orange blue orange brown
green
Cyclolaudenotl (I1I) o0.26 0.41 — brown light light light darlk
yellow green orange brown
Euphol (IV) 0.30 0.42 —_— brown light light yellow brown
. yellow green
ee-Euphorbol (V) 0.27 0.42 —_ brown light light yellow brown
yellow green -
Parkeol (VI) 0.11 0.41 —_ brown light light . light light g
. pink green yellow brown «*

* Spray reagents: A = 509, sulfuric acid in water!3; B = 109} phosphomolybdic acid in ethanoll4
‘C = a mixture of chlorosulfonic and acetic acids (1:2)11, ’ .
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For convenience the structural formulae of the triterpenes are drawn.

Although the number of examples is too small to draw significant conclusions
as to the correlation between Rp and structure, it is interesting to note the differences
in the values for butyrospermol (I), euphol (IV) and parkeol (VI), which differ from
each other in the position of the ring double bond. Even the shift of the double bond
of the side chain, in passing from cycloartenol (II) to cyclolaudenol (I1I), has a distinct
influence on the migratory tendency.

Experimental

Preparation of plates. The suspension for five plates (20 X zo cm) was prepared
by shaking 30 g of silica gel G and 60 ml of water for 30 sec and applied uniformly
to a thickness of 0.25 mm with a Desaga applicator. After 30 min at room temperature,
the plates were heated in an oven at 125-130° for 45 min. After cooling they were
sprayed with concentrated aqueous-methanolic silver nitrate solution, 59 relative
to silica gel, and then activated at 120° for 30 min.

This method permits impregnation of only part of the plate, which can thus
be used for comparative chromatography.

The plates were used immediately after cooling.

Development. The samples were dissolved in chloroform (1 mg/1 ml), and applied
with micropipettes along a line 2 cm above the edge of the plate. The experiments
were performed at room temperature (24—27°). Chloroform was used as mobile phase;
it was allowed to ascend to a distance of 15 cm. The plates were removed and dried in
air.

Detection. The triterpenes were detected by spraying with the three reagents,
followed by heating in an oven at 150° for 15 min. The colors of the spots were recorded
before and after charring.

Department of Organic Chemistry, Hebrew University, RAPHAEL IKAN
Jerusalem (Israel)

1 W.F. ALBERz, H. J. WeLGE, D. M. Yost AND H. J. Lucas, J. Am. Chem. Soc., 59 (1937) 45.
2 §. WINSTEIN aND H. J. LUCAS J. Am. Chem. Soc., 60 (1938) 836.

3 P. L. NicuoLs, J. Am. Chem. Soc., 74 (1952) 1001.

4 H. J. Durrton, C. H. ScHoLFIELD AND E. P. JonESs, Chem. Ind. (London), (1961) 1874.

5 B. DE VRius, Chem. I'nd. (London), (1962) 1049.

6 C. B. BarreTT, M. S. J. DaLLAS AND F. B. PApLEY, Chem. I'nd. (London), (1962) 1050.
7 1.. J. Morrais, J. Lipid Res., 4 (1963) 357.

8 J. AvicganN, W. S, pE GOODMAN AND D. STEINBERG, [J. Lipid Res., 4 (1963) 100.

o L. J. Morri1s, Chem. Ind. (London), (1962) 1238.

10 J. SuanTal, J. HERLING AND E. GiL-Av, J. Clvomatog., 11 (1963) 32.

11 A. S. GuprrAa AND S, DEV, J. Chromatog., 12 (1963) 189.

12 R. IxaN, J. KasumMan AND E. D, BeroMANN, J. Chromatog., 14 (1964) 275.
13 L. J. MorRis, J. Chem. Soc., (1963) 5779.

14 I¥. GREEN AND B, SAMUELSSON, J. Lipid Res., 5 (1964) 117.

Received July 2nd, 1964

J. Chromatog., 17 (1965) 501~593



