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"VERSED-PHASE THIN-LAYER CHROMATOGRAPHY OF SYNTHETIC 

SULFOAAMIDE ANTIBACTERIALS BY USING kLgpLsUYL SILICA 

G E L S  

T . O k u m u r a  and T.Nagaoka 

Shionogi Reeearch Laboratories 

Shionogi & Co. Ltd. 

Pukuehima-ku, Oeaka 553, 

Japvn 

Reversed-&ase thin-layer chromatogra&ic separa- 

tion of ten kinds of apthetic sulfonamide antibacteri- 

als and related compounds waa studied by using three 

kinds of chemically-bonded alkyleilyl eilica gel 

(dimethylailyl- , dodecyleilyl- and octadecyleilyl silica 
gels )  a8 stationary phaee and two kind8 of organic 

aolvents (methanol and dloxane) containing water as 

------------_- 
Presented in part at t'le 100th Anniversary Meeting 

of the Pharmaceutical Society of Japan, Tokyo, April, 

4th, 1980, 

1947 
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1948 OKuMlTRA AND NAGAOKA 

mobile phaee. The compounds tested were sulfanilamide, 

sulfadiazine, eulfamerazlne, eulfamonomethoxine, eulfa- 

dimethoxine , eulfamethoxazole , N4-,cetylsulfamethoxazolet 
eulfiaoxazole, eulfathiazole and 2-aminomethylbenzene- 

sulfonamide. When dimethgleilyl silica gel containing 

574 ggpaum was uaed as etationary phaae, methanol-water 

(1:3) vith 0.005M 1-heptanesulfonic acid-acetic acid 

(pH 3 . 5 )  was the most effective f o r  the separation of 

theee ant ibac t eriala . 
IRIIRODUCTION ---_---_---- 

Several authors have reported reversed-phaee paper 

(11, reversed-phase thin-layer (RPTLC, 2 )  and colum 

( 3 )  chromatographiee of  various organic compounds on 

silica gel, Ueeelguhr and cellulose Impregnated with 

non-polar stationary phaeee. 

Recently, several kinds of  chemically-bonded alkyl- 

eilgl allica gels have been prepared f o r  reversed-phase 

high-perionnance liquid chromatography (RPHPLC uee 

( 4 1 ,  and eubeequently been applied to RPTLC ( 5 - 8 ) .  The 

present authors have studied RPTW separation of pharm- 

ceuticals euch a8 cephaloeporin antibiotics ( 9 ) ,  eteroid- 

al honnonee (lo), and benzodiazepine minor tranquilizer8 

(ll) on dimethylailyl-, octylsilyl- and octadecylsilyl 

eilica gels. In this paper, the authora report RPTLC 

separation of ten k i n d s  o f  synthetic eulfonrunide anti- 
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TLC OF S m T I C  SULFONAMIDE ANTIBACTERIALS 1949 

bacterial8 and related compounds by uaing three kind8 

of alkylailyl silica gel a8 stationary phaee and two 

kind8 of organic eolvents containing water ae mobile 

phaee. 

------------ Sulf onamidee The compounde tested were eulfa- 

nilamide, eulfadiazine, eulfamerazine, aulfodimethoxine, 

sulfamonomethoxine, sulfamethoxazole, #-acetyleulfa- 

methoxazole, sulfieoxazole, sulfathiaaole and p a m i n o -  

methylbenzenesulfonamide. Table 1 shows the chemical 

and physical properties of these compounds. They were 

dissolved in methanol, except sulfamerazine in acetone, 

sulfisoxaxole in a 1:l mixture of methanol m d  chlorofonn, 

and eulfadiazine in a 1:l mixture of 1N sulfuric acid 

and acetone. The amount of each compounds applied wa8 

1Opg per spot. 

E T L C  S4822%,rY Ehases 
eilanieed (RP-2, A r t .  57471, Antec dodecylellanieed 

Merck ailica gel ti0 

'254 
silica gel L25q (RP-12) and What- KC18 reversed-phase 

TLC with fluoreeoent indicator were used as precoated 

chromatoplatee. For laboratory-prepared chromatoplate, 

Merck silica gel F eilanieed (RP-2, A r t .  7750) and 

gypeum (Yak0 Chernicala, for TLC uae) a8 a binder were 

used. Table 2 show8 the propertiee of these stationary 

phaeee . 

254 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
5
8
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



S
u

lf
 on

am
id

e 

S
u

lf
an

il
am

id
e 

S
u

lf
ad

ia
zi

n
e 

S
u

lf
am

er
az

in
e 

S
ul

fa
m

on
om

et
ho

ri
ne

 

S
u

lf
ad

im
et

h
o

x
in

e 

S
u

lf
ar

n
et

h
o

x
az

o
le

 

TA
BL

E 
1

 

S
y

n
th

et
ic

 A
n

ti
b

ac
te

ri
ti

le
 a

nd
 R

el
ti

te
d 

C
om

po
un

de
 

C
he

m
ic

ul
 

fo
rm

ul
a 

nu
 

mp
 

p
m

 
t 

x 
10

4 
p~

 

C1
0H

10
N

40
2S

 
25

0.
28

 
25

4 
6

-4
 

C
6H

8N
20

2S
 

17
2.

21
 

16
5 

26
3 

1.
90

 
10

.4
 

C
11

%
2N

40
2S

 
26

4.
30

 
23

6 
6.

9 

c
~

~
H

~
~

N
~

o
~

s
 

28
0.

30
 

20
3 

27
4 

1.
93

 

C
12

H
14

N
qO

qS
 

71
0.

73
 

20
2 

27
2 

2.
20

 
6.

0 

C
lo

H
,l

lJ
jO

3s
 

25
3.

31
 

1
6

7
 

27
0 

1.
93

 
1.

4,
 

5.
7 

1
4

-A
ce

ty
le

u
lf

 a
m

et
 h

o
x

az
o

le
 

C1
2H

13
N

30
3S

 
29

5.
35

 
21

0 
26

3 
2.

19
 

4.
9 

S
u

lf
a

th
ia

z
o

le
 

C
gH

gN
30

2S
2 

25
5.

32
 

20
2 

28
9 

2.
12

 
7.

2 

C 
H 

N 
0
 S

 
26

7.
30

 
19

4 
11

 1
3 

3 
3 

S
~

fi
B

O
It

iZ
O

le
 

5 i? 

1
.2

1
 

F !2 
E

-A
m

in
or

ne
th

yl
be

nz
en

ee
ul

fo
na

m
id

e 
C7

Hl
oN

20
2Y

 
18

6.
25

 
1

5
2

 
22

5 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
5
8
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



TA
BL

E 
2 

S
ta

ti
o

n
h

ry
 P

ha
se

e 
fo

r 
BP

TL
C 

U
ee

 

S
il

an
ie

ed
C

 ) 
b

) 
Dp
( 

pm
) 

B
ri

e
tl

e
 

ca
rb

on
($

) 
M

an
uf

ac
tu

re
r 

B
in

de
r 

a
) 

10
-4

0 
C2

H
6 

3.
93

 
M

er
ck

 
no

ne
 

A
da

or
be

nt
 

S
il

ic
a

 g
e

l 
60

 H
P2

54
 e

il
an

is
ed

 

TL
C 

p
la

te
e 

e
il

ic
a

 g
e

l 
60

 P
Z

s4
 

ei
lc

ln
ie

ed
 

pr
e-

co
at

ed
 

KC
18 

re
ve

rs
ed

-p
ha

ee
 

TL
C 

w
it

h 
fl

u
o

re
sc

en
t 

in
d

ic
at

o
r 

A
nt

ec
ge

l-
D

od
ec

yl
t 

rl
ch

lo
ro

ei
la

n
 

0
P

ti
-W

 
C

12
 L

25
4 

10
-4

0 
C2

H
6 

3.
78

 
W

er
ck

 
o

rg
an

ic
 

a
)
 T

he
 l

ab
or

at
or

y-
pr

ep
ar

ed
 

p
la

te
e 

w
it

h 
ad

d
it

io
n

 o
f 

5%
 g

yp
em

. 

b)
 P

ar
ti

cl
e 

d
ia

m
et

er
 

c
) 

E
le

m
en

ta
l 

an
al

y
ei

e 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
5
8
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



OKUMTRA AND NAGAOKA 1952 

Detection Sulfonamidee epote were detected by uelng 

fluoreecence quenching procedure o r  iodine vapor e ta in-  

lag followed by Ehrl lch 's  reagent. 

i!%32n2!! 
amidea, Watere PIC B-7 (l-heptaneeulfonlc acid-acet ic  

ac id ,  pH 3 . 5 )  wae added t o  methanol-water (1:3) mobile 

phaee. 

--------- 

For ion-pair FQTLC eeparatlon o f  the sulfon- 

F2S e!?€!ara2_io!! 0,f 2ulG?nam&dE? 
MokGe Ehass 
uater ,  methanol a d  dioxane, were used in r a t i o 8  o f  ( 2 : l )  

, (l:l), (1:2) and (1:3). 

C_o_?i!Ea_r_iso_n 22 rnokil: €!haas 
of eulfonamidee separated with methanol-water and dioxane 

-water. It wae found that the  former aystem was super ior  

t o  the l a t t e r  in mean aeparatlon f a c t o r  E ,  which was 

calculated from a=larger  hRf value/amaller hRf value. 

So!Eriaan 2; EGa6 ra412 
aeparation of eulfonamidee by ueing four  k ind8  of 

methanol-water mixture. 

(1:l) mixturee, the  hRf values (Bf x 100) of the  compounds 

became l a r g e r  except ~ - a m i n o m e t ~ l b e n z e n e a u l f o ~ i d e  and 

t h e i r  RPTLC aeparatlon wae reduced. 

in (1:2) aud (1:3) mixturee, mean separat ion f a c t o r  

of the  compounde uaa nearly equal and the  good reeolution 

vae obtained. 

Two kinde of organic solvent  containing 

Table 3 ehoua the  RPTLC 

Table 4 give8 t h e  D T L C  

In  the  eeparat lon in (2:l) and 

In  the  separat ion 
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TLC OF SYNTHETIC SULFONAMIDE ANTIBACTERIALS 1955 

---_-- Effect  0,i +&;&gg g =%,I 
separat ion of t he  sulfoaamidee on two kinds of laboratory 

-prepared chromatoplatee. The laboratory-prepared p l a t e s  

with 546 gypsum wae euperior  t o  t h a t  without gypaum in 

the  spot  compactnese and mean separat ion f a c t o r  E. 

The addi t ion  of gypsum glvee a high packing dens i ty  t o  

the chromatoplatee and does not hinder  t he  RPTLC 

eeparation of theee compounds. 

Table 5 ehowe t he  RPTLC 

Among th ree  kind8 of alkyleilyl e i l i c a  g e l ,  RP-2, 

RP-12 and RP-18, RP-2 gave better eeparat ion than the  

other  two. As t he  degree of n lky l s i ly l a t ion  of Rp-12 

s ta t ionary  phase i a  low (Table 2, s i l an ieed  carbon 

content 3.39$), it may be unable t o  a f f e c t  the  RPTLC 

separat ion of 3ulfonmidee. The separat ion eyetem, RP-2 

e ta t ionary  phaee with 546 gypsum and 0.005M 1-heptane- 

sulfonic  acid-acetic acid (pH 3.5) in methanol-water 

(l:3), gives  more compact spots  wi th  reduced t a i l i n g .  

---_----- Detect ion  
v i o l e t  absorption (A=260-290 MI, t-19.000-22.000, Table 

11, fluorescence quenching a t  254 nm wae ueeful  for the  

detect ion of these compound6 (de tec t ion  limit, 0.03-0.1 

crg per  epot ) .  Ehrl ich 'e  reagent (de tec t ion  l i m i t ,  0.02 

-1.0 pg p e r  epot )  and iodine vapor were a l e 0  ef fec t ive .  

Table 6 efiows t he  detect ion l imi t8  of theee eulfoaamidee. 

Corngarison between e e ~ a r a t l o n e  with normal Ehaee (NP) 

TLC and with RPTLC Table 7 ehowe the  eeparat ion of 

sulfonamides in NPTLC and in RpTLC. Although eeparatione 

As theae,sulfonamidee hnve strong ultra- 

--- ------ ------- -- -------- ---- ------ ---- --- 
--- --- ---- ---- 
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TLC OF SYNTHETIC SULF0NAMI.DE ANTTBACTEBULS 1959 

of the same magnititude were obtained, complex mobile 

phase and prolonged development were neceseary f o r  NFTLC. 

RPIPLC require8 rather simple mobile phase components and 

mixing ratios, and its wide application to pharmaceutical 

analyaie w i l l  be promieed. 

CONCLUSION 

The RPTLC separation of synthetic aulfoaamide anti- 

-------__ 

bacterials was effected by using dimethylsilyl silica gel 

(RP-2) with 5% gypaum a8 stationary phase and methanol- 

water (1:s) containing 1-heptaneaulfonlc acid. 

The RPTLC with chemically-bonded aUrylsily1 ailica 

gels as stationary phase seeme to have wide application 

in the separation of various pharmaceutical8 includAng 

sulfonamide antibacterials, benzodiazepine minor tranqui- 

l i ze r s ,  eteroidal hormones and cephalosporin antibiotics. 
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