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Benzophenazine derivatives have played an important role in pharmacoliogy
and in the chemistry of dyes, being widely used as antibacterial agents, antibiotics.
fungicides, anticonvulsants, sensitizers for flm formers, antioxidants and var dyes.
The necessity for their rapid separation and identification thus merits further investi-
sation.

Atthough there are a numkber of references' —* to the thin-layer chromatography
(TLC) of phenazines. there Is no report in the literature on the TLC of benzo-
phenazines. We have succassfully applied this technique to the separation and identi-
fication of submicrogram quantities of these angular heterocyclic compounds on
silica gel G in various non-agueous sclvent systems.

EXPERIMENTAL

Apparaius and reagents
Standard TLC equipment (plates. atomizers, fixed-thickness applicator and
developing ranksj were obtained from Adair Dust & Co, New Delhi. India. Silica
eel G was obtained from E. Merck (Darmstadt, G.F.R.). Acetic acid. o-dichicro-
benzene and carbop tetrachioride were analytical-grade reagents. Benzene and
toluene were drizd over sedium wire tefore use.
6-Chicro-5-kydroxybenzo: a phenazines. A suspension of 2.27 g (0.01 mole) of
2,3-dichloro-1,4-naphthoguinone and the appropriately substituted o-phenyvlene-
diemine (0.01 mole) in 100 m! of dry ethanol was heated under reflux for 4 h. The
resulting mixturz was chilled, collected and washed with hot water, slurried in hot
glacial acetic acid, filtered and crystallized from ethanol to give the corresponding
substituted 6-chloro-5-hydroxybenzofajphenazines.
6-Pyridinicbznzo’aphenazine-5-ones. A mixture of 9.04 g (0.04 mole) of 2,3-
dichloro-1,4-naphthoquinone and the corresponding o-phenylenediamine (0.04 mole)
in 160 mi of dry pyridine was heated on a steam bath for | h. The resulting orange
solid was collected on 2 suction pump and re-crystaliized from pyridine to give ana-
lytically pure samples of substituted 6-pyridiniobenzo[elphenazine-3-ones.
3,6-8enzo; alphenazirequinones. A suspension of 5.0 g of the substituted 6-
chloro-5-hydroxybenzolalphenazine in 60 ml of glacial acetic acid containing 5 mt
of nitric acid (sp.gzr. = [.42) and 5 ml of water was heated on a steam bath for 1.5 h.
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The-resulting bright yeliow precipitate was filtered off and re-crystallized from benzene
to give the substituted 5.6-benzo[a]phenazinequinone.

Chromatagraphic procedure

The thin-laver piates (20 x 20 cm; thickness. 0.02 cm) were prepared by the
usual manner® fom silica gel G. The acrivated piates were stored over calcium
chloride until rquired. Columns (1.0 cm wide) parallel to the direction of coating
were drawn on 2ach plate using 2 scriber. The outside columns of each plate were not
used. Spots containing 24 ul of each sample (6-8 g of the compound in methanol)
were made in each column 3.5 cm from the base of the plate. The plates were then
placed in developing tanks to which 200 m! of solvent had been added {atleast 2 h
prior to use). The end walls of the tanks were lined with strips of filter paper which
had been freshly saturated with the solvent and the tank lids were sealed with vacuum
grease. The solvent was allowed to ascend to a height of [4~16 cm from the starting
point. The plates were removed from the tank and the positions of the solvent front
and spots were immediately marked. The colours of the spots wers noted in visible
light and after spraying with 30°, sulphuric acid.

RESULTS AND DISCUSSION

Many soivent systems were tried, the best for these angular heterocycles baing
(A) acetic acid-toluene (3:2). (B) acetic acid-o-dichiorobenzene ¢(3:2} and (C) acetic
acid—carbon tetrachloride-benzene (3:3:2). The higher the content of acstic acid in
each system the higher were the Rp values. Combinations of other solvents such as
methanol. hexane. tetrahydrofuran. acetone, chloroform. 1.4-dioxane with or without

TABLETI

MELTING POINTS, Rr VALUES AND SPOT COLOURS OF SUBSTITUTED BENZO{g]-
PHENAZINES

Campound iMop. Solvent Sper colour
B — -
(C 4 B C In visible Witk
light sulpburic
acid

6-Chioro-5-hydroxybenzofa]phenzzine 268 0.5% 060 0.64 pink light green
6.10-Dichioro-S-hydrowybenzola]- . ) )

phenazine 289 0.65 Q.66 0.73 pink light green
6-Chlora-5-hydroxy-t0-nitrobenzo- )

[a]pbena_ziée © 3i0-3i3d 0.63 0635 0.72 piok OE'ange
6-Pyridiniobenzofa]lphenazine-S-one 323 0035 0.12 009 pale yellow  violet

1G-Chloro-6-pyridinicbenzo[g]phena-

zine-5-one 335 0.i7 G.30 0.2l vellow violet
Io'gifg:féaiﬁdiﬂiobeﬂzo[ajphena' >36G 0.14 026 0.t2 vellow violet
5,6-Benzo[a3phcnazinequinonc 265 0.52 0.58 060 sellow orange
lﬁfﬁg;ﬂ-S,@beﬂzo[ﬂphenall'ﬂe- 371 055 064 Q.65 setlow orange
i0-Nitro-5.6-benza[e]phenazine- )

232 0.51 0.63 064+ fight vellow orange

quinone
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dcetic acid were a.;o used for the development of the chromatograms but did not
give a good separation. This was due to tailing of the spots, to lower or higher Re
values. and sebstituted &-pyridiniobenzo[a]phenazine-5-ones remained at the starting

P it in ireamnlora caraearian Tahla T ehnawue thar tha 1 chinra-cohetirnted
point ECSULUNE 1IN zu-uxu.i.u.yl.v SefardddCn. 1 a01iC ¢ 5OUWS Lilal tine 1v=-CaUri=suvaitiila

phenazine derivatives had higher R, valuss than the other substituted or unsubstituted
angular heterocvclics. [t is also interesting that the hydroxyphenazine derivatives had
higher R, values than corresponding banzo[a]phenazinones and benzo[a]phenazine-
quinones.

It was noticeable thar applicaticn of a series of spots of one sample, allowing
the solvent to evaporate between each application, affected the shape of the spots
anc the R values of the sample. This may be due to radial chromatography. In order
to obtain reproducibie Ry values, ecach sample was applied in one application. The
ranges of Ry values obuained from the five plates usad in Table [ were comparad
with those from five plates developed in tanks in which the filter paper had not been
saturated with the solvent. Plates developad in the latter tanks did not give repro-
ducible results, whereas those developed in ianks with saturated filter paper gave
values within the accepted rolerance limit of = 0.02 unit. The plates were developed
at room temperature (23-30°). The R; values in Table I are the reproducible values

from a. least five experiments on different plates.
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