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REVERSED-PHASE THIN-LAYER CHROMATOGRAPHY OF SYNTHETIC
SULFONAMIDE ANTIBACTERIALS BY USING ALKYLSILYL SILICA
GELS*

T.0kumura and T.Nagaoka
Shionogi Research Laboratories
Shionogi & Co. Ltd.
Fukushima-ku, Osaka 553,

Japun

ABSTRACT

Reversed-phase thin-layer chromatographic separa-
tion of ten kinds of synthetic sulfonamide antibacteri-
als and related compounds was studied by using three
kinds of chemically-bonded alkylsilyl silica gel
(dimethylsilyl-, dodecylsilyl- and octadecylsilyl silica
gels) as stationary phase and two kinds of organic

solvents (methanol and dioxane) containing water as

o Presented in part at the 100th Anniversary Meeting
of the Pharmaceutical Society of Japan, Tokyo, April,
4th, 1980.
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mobile phase. The compounds tested were sulfanilamide,
sulfadiazine, sulfamerazine, sulfamonomethoxine, sulfa-
dimethoxine, sulfamethoxazoles, N4-acetylsulfamethoxazole,
sulfisoxazole, sulfathiazole and p-aminomethylbenzene-
sulfonamide, When dimethyleilyl silica gel containing
5% gypsum was used as stationary phase, methanol-water
(1:3) with 0.005M l-heptanesulfonic acid-acetic acid

(pH 3.5) was the most effective for the separation of
these antibacteriala,

INTRODUCTION

Several authors have reported reversed-phase paper
(1), reversed-phase thin-layer (RPTLC, 2) and colum
(3) chromatographies of various organic compounds on
silica gel, Kieselguhr and cellulcse impregnated with
non-polar stationary phases.

Recently, several kinds of chemically-bonded alkyl-
eilyl silica gels have been prepared for reversed-phase
high~performance liquid chromatography (RPHPLC) use
(4), and subsequently been applied to RPTLC (5-8). The
present authors have studied RPTLC separation of pharm-
ceuticals such as cephalosporin antibiotics (9), steroid-
al hormones (10), and benzodiazepine minor tranquilizers
(11) on dimethylailyl-, octylsilyl~ and octadecylsilyl
8ilica gels. In this paper, the authors report RPTIC
separation of ten kinds of synthetic sulfonamide anti-
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bacterials and related compounds by using three kinds
of alkylsilyl silica gel as stationary phase and two

kinds of organic solvents containing water as mobile

phase,
MATERIALS AND METHODS
Sulfonamides The compounds tested were sulfa-

nilamide, sulfadiazine, sulfamerazine, sulfadimethoxine,
sulfamonomethoxine, sulfamethoxazole, N4-ucetylsulfa-
methoxazole, sulfisoxazole, sulfathiazole and p-amino-
methylbenzenesulfonamide. Table 1 shows the chemical
and physical properties of these compounda. They were
dissolved in methanol, except sulfamerazine in acetone,
sulfisoxazole in a 1l:1 mixture of methanol and chloroform,
and sulfadiazine in a 1:1 mixture of 1N sulfuric acid
and acetone. The amount of euch compounds applied was
10ug per spot.

RPTLC stationary phases Merck silica gel 60

2554 silanised (RP-2, Art. 5747), Antec dodecylsilanised

silica gel L (RP-12) and Whatmun KC18 reversed-phase

254
TIC with fluorescent indicator were used as precoated
chromatoplates., For laboratory-prepared chromatoplate,

Merck silica gel F,., silanised (RP-2, Art. 7750) and

54
gypsun (Wako Chemicals, for TLC use) as a binder were
used. Table 2 shows the properties of these stationary

phases.
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Detection Sulfonamides spots were detected by using
fluoreacence quenching procedure or iodine vapor atain-
ing followed by Ehrlich's reagent.

Reagents For ion-pair RPTLC separation of the sulfon-
amides, Waters PIC B-7 (l-heptanesulfonic acid-acetic
acid, pH 3.5) was added to methanol-water (1:3) mobile

phase.

RESULTS AND DISCUSSION

RPTIC separation of sulfonamides

Mobile phase Two kinds of organic solvent containing
water, methanol and dioxsne, were used in ratios of (2:1)
, (1:1), (1:2) and (1:3).

Comparison of mobile phase Table 3 shows the RPTLC

of sulfonamides separated with methanol-water and dioxane
-water, It was found that the former system was superior
to the latter in mean separation factor @, which was
calculated from a=larger th value/smaller hRf value.
Comparison of mixing ratio Table 4 gives the RPTLC

aseparation of sulfonamides by using four kinds of
methanol-water mixture. In the separation in (2:1) and
(1:1) mixtures, the hR, values (Rr x 100) of the compounds
became larger except p-aminomethylbenzenesulfonamide and
their RPTLC separation was reduced. In the separation

in (1:2) and (1:3) mixtures, mean separation factor @

ot fhe compounds was nearly equal and the good resolution

was obtained.
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Effect of addition of gypsum Table 5 shows the RPTIC

separation of the sulfonamides on two kinds of laboratory
~prepared chromatoplatea. The laboratory-prepared plates
with 5% gypsum was superior to that without gypsum in

the spot compactness and measn separation factor &.

The addition'of gypsum gives a high packing density to
the chromatoplates and does not hinder the RPTLC
separation of these compounds.

Among three kinds of alkylsilyl silice gel, RP-2,
RP-12 and RP-18, RP-2 gave better separation than the
other two. As the degree of alkylsilylation of RP-12
stationary phase is low (Table 2, silanised carbon
content 3.39%), it may be unable to affect the RPTIC
separation of 3ulfonamides. The separation system, RP-2
stationary phase with 5% gypsum and 0.00SM l-heptane-
sulfonic acid~acetic acid (pH 3.5) in methanol-water
{(1:3), gives more compact spots with reduced tailing.
Detection As these sulfonamides have strong ultra-
violet absorption (A=260-290 nm, £=19.000-22.000, Table
1), fluorescence quenching at 254 nm was useful for the
detection of these compounds (detection limit, 0,03-0.1
ug per spot). Ehrlich's reagent (detection limit, 0,02
-1.0 ug per spot) and iodine vapor were alsoc effective.
Table 6 shows the detection limits of these sulfonamides.

Comparison between separations with normal phase (NP)

TLC and with RPTLC Table 7 shows the separation of
sulfonamides in NPTIC and in RPTLC. Although separations
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of the same magnititude were obtained, complex mobile
phase and prolonged development were neceasary for NPTLC.
RPTLC requires rather simple mobile phase components and
mixing ratios, and its wide application to pharmaceutical
analysis will be promised.

The RPTIC separation of synthetic sulfonamide anti-
bacterials was effected by using dimethylsilyl silice gel
(RP-2) with 6% gypsum as stationary phase and methanol-
water (1:3) containing l-heptanesulfonic acid.

The RPTLC with chemically-bonded alkylsilyl silica
gels as stationary phase seems to have wide application
in the separation of various pharmaceuticals including
sulfonamide antibecterials, benzodiazepine minor tranqui-

lizers, steroidal hormones and cephalosporin antibiotics.

1. R.J.Block, E.L.Durrum and G.2Zweig, Paper Chromatogra-

phy and Electirophoresis, Academic Press, New York,

1958, p.43.
2. E.Stahl, Thin-layer Chromatography, Springer Verlag,

New York, 1969, p.409.
3, S.Hara and A.Tsuji, Modern Liquid Chromatography

Fundamentals and Applications Nanzando, Tokyo, 1978,
14

P.43.
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