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purified to meet chromatographic standards. The polyamide film was made by follo-
wing the earlier literature directions!®. Visualization was achieved by irradiation of
the chromatograms with ultraviolet light (2538 A), after spraying with Rhodamine B
solution!l,

Results and discussion

Table I summarizes the Rp values of eighteen N-benzyloxycarbonyl amino
acids and three similar N-benzyloxyvcarbonyl amino acid ester derivatives in five
different solvent systems. The spread of Ry values is sufficient for most purposes. It is
planned to extend these results to other amino acid and peptide derivatives in the
near future.
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Separation of simple indole derivatives by thin layer chromatography*

In recent years a number of adsorbent systems for thin layer chromatography
(TLC) have been described for the successful separation of several compounds. The
work reported here is an effort to compare the chromatographic behaviour of 23 simple
indole derivatives, their Ry values and color reactions on Eastman Chromagram and
Gelman Instant thin layer chromatography (ITLC) sheets with the standard chro-
matoplates. : ‘

* This work was supported by a Grant No. A-1984 from National Research Council of Canada.
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Materials

Glass plates 20 cm X 20 cm X 0.4 cm.

Spreader: standard Desaga type.

Adsorbent: Camag silica gel.

Chromagram sheets: Eastman Kodak Company.

Gelman-Instant thin layer chromatography ITLC sheets, Type SG: Gelman
Instrument Company, Ann Arbor, Mich.

Chromatoplates. 25 g of silica gel were vigorously shaken with 50 ml distilled
water for 50 sec and the slurry was poured into a Desaga spreader and applied to the
plates to a thickness of 250 mu. The plates were air dried for 10 min to set and then
arranged on a rack and dried in an oven at 110° for 30 min. They were cooled and
used immediately.

Chromagram. Precoated Eastman Chromagram sheets 20 cm X 20 cm with a
00 mpu layer of silica gel with fluorescent indicator incorporated were activated at
110° for 30 min to provide a highly active layer of adsorption before use.

Instant thin layer chromatography (ITLC). Similarly, Gelman ITLC Silica Gel
type SG, with fluorescent indicator, sheets 20 cm X 20 cm were activated at 110° for
30 min and used.

Solvents. The following solvent systems were used (time required in mmutes for
development in parentheses):

() Chloroform-methanol-acetic acid, 75:20:5 (50)

(2) Chloroform-g6 % acetic acid, 95:5 (40)

(3) Methyl acetate-isopropyl alcohol-ammonia, 45:35:20 (20)

(4) Isopropyl alcohol-ammonia—-water, 100:5:10 (20).

Single dimension ascending chromatography was used. The volume of the solvent
used for development was 100 ml. Usually fresh solvent systems were used for every
six plates or with each new run.

Indole compounds were dissolved generally in g5 % ethanol or acetone and
made up quantitatively to a concentration of 1 mg per ml.

Method

Aliquots equivalent to 0.5 to 5 ug of each indole compound were applied with a
Hamilton syringe to the chromatoplates, Chromagram or ITLC sheets and developed
by the ascending technique. The solvent was allowed to ascend to a height of 10 cm.
The plates or sheets were then removed from the tanks and the solvent completely
removed at room temperature, and sprayed with the appropriate detection reagent.

Fresh solutions of the following reagents were used to give color reactions for
simple indole derivatives!:

(1) Van Urk’s reagent. 1 g 4-d1methy1am1noben7'11dehyde is dlssolved in 50 ml
HCI (diluted 1:19) and 50 ml ethanol is added to the solution.

(2) Prochazka’s reagent. 10 ml of formaldehyde solution 35 %, 10 ml pure HCI
25 %, and 20 ml ethanol.

(3) Ehrlich’s reagent. 1% solution of 4-dimethylaminobenzaldehyde in g6%,
ethanol. ‘ o

Results and discussion
The color reactions and mean Ry values of 23 indole compounds are given in

J. Chrowmatog., 32 (1968) 502—595
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Table I. Little variability in Rp values was experienced either in the chromatoplates
or in Chromagram sheets. ITLC results were unsatisfactory. The boundary.or border
effect was pronounced, while it was negligible in the other two.

While no attempt was made to relate the Ry values to a reference substance,
the empasis in this study was to correlate the chromatographic behaviour with the
chemical constitution of the indole compounds on Chromagram sheets and ITLC in a
variety of solvent systems previously used! for chromatoplates. The Rr values X 10
of acidic. compounds usually ranged from 3.0 to 6.0, neutral indoles from 7.0 to g.0,
and the basic compounds were close to the starting point. .

The acidic solvent system (chloroform-acetic acid) gave better separatlons
followed by the alkaline system (methyl acetate—isopropyl alcohol-ammonia) for the
chromatoplates and chromagrams. ITLC sheets have not been found to accomplish
better separation in any of the-above solvent systems. ITLC being uneven and
extremely brittle presented some difficulty in handling. Increased amounts of material
were required for spotting. The normal amount (100 ml) of solvent used for devel-
opment in other systems was inadequate. Furthermore, it was difficult to determine
visibly the distance the solvent had travelled Poor separation wﬂ:h considerable
tailing was experienced in all cases.

Uniformly coated chromagram sheets, in addltlon to gwmg satlsfactory sepa-
rations, have certain advantages overthe conventional chromatoplates. Small amounts
of material are sufficient for spotting and lesser amounts of solvent necessary for
development, which travels much faster than in ITLC or chromatoplates. It is less
time consuming to prepare the layers, neat and easy to handle, and the results are
comparable to those obtained on chromatoplates However, Ry values may depend
upon the quality of adsorbent, the variability in thickness of layer the quality and
nature of solvent and the amount of samples.

Among the three detection reagents used in this study, color reactions by Van
Urk’s reagent were most specific. Reaction with Ehrlich’'s reagent gave lighter colors,
which darkened overnight, whereas Prochazka’s reagent was poor.
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