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The detection of sulphonamido groups 

Many sulphonamides of pharmacological interest also contain an aromatic 
amino group, which can be readily detected by diazotixation and coupling, or by the 
formation of a Schiff base with an aldehydic reagent (such as $-dimethylaminobenz- 
aldehyde in acid solution) lv2. Such reactions are used widely to estimate antibacterial 
sulphonamide drugs. The sulphonamide group itself is little used in analytical pro- 
cedures, although a method involving chlorination and subsequent reaction with 
iodide has been described3. 

4-Etl~ylsulpl~onylnaphtl~alene-I-sulphonamide (ENS), which induces an acute 
proliferative response in the mouse bladder *, lacks an aromatic amino group. For 
studies of its metabolism”, a colour reaction based on the sulphonamido group itself 
had to be devised. It was observed that chromatogratns of sulphonamides such as 
ENS showed yellow spots when they were sprayed with ethanolic, non-acidified 
p-dimetl~ylan~inobenzaldehyde (DAB) and then left in ammonia vapour. This paper 
describes the development of this finding into a satisfactory reagent for the detection 
of ENS and other compounds with unsubstituted sulphonamido groups on chromato- 
grams. 

EXj5,eYiWW&d 
Reagent. I ,5 g $-dimetl~ylaminobenzaldel~yde or +-dit~~ethylat~~inocint~am- 

aldehyde (British Drug Houses Laboratory Reagent Grade) was dissolved in 75 ml 
ethanol and 25 ml ammonia, S.G. 0.88, was added. Ethanol and ammon.ia were 
13ritish Drug Houses Analar. 

Cltro?natogmfi,lq. Paper chromatograms wdre run on Whatman No. I. Thin- 
layer chromatograms kvere 0.25 tnm of Silica Gel N or Alumina G (Macherey, Nagel) 
on glass plates. 

RcwlLtS 
*. 

Rcagcut. Spots of ENS sprayed with DAB developed a yellow colour with 
ammonia vapour very slowly. It was found that ammonia solution incorporated in 
the ethanolic spray colourecl the spots yellow immediately. The concentrations of the 
reagents were not critical. A mixture of one part ammonia (S.G. 0.85) with three parts 
2 "/& DAB in ethanol was suitable; with more ethanol in the spray the spots faded 
more rapidly; with more aqueous component the colour did not appear so quickly. 
The reagent was considerably more sensitive if allowed to age for about I 11 before 
use; it was stable for at least a month. The spots began to fade slowly after about 5 
min, particularly if spraying had been light. They coulcl be regenerated by further 
spra>*ing wit11 the reagent. 

If the same molar concentration of methylamine, diethylamine or triethyl- 
amine was used in place of ammonia, the reagent retained the ability to detect 
sulphonamido groups, though it was not as satisfactory. Replacement of ammonia by 
sodium hydrosicle did not give an effective reagent, though addition of sodium 
hydroside to the amtnoniacal reagent clicl not prevent the development of a colour 
\vith sulphonamides. 
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$-Dimetl~ylaminocinnamaldel~yde (DAC) can replace DAB in the reagent. 
DAC gives red spots on an orange background. The yellow on white chromatograms 
with DAB reagent are less affected by uneven spraying, and detection of faint spots 
can be made wit11 more confidence. Aldehydes, such as ‘-Q L ~sorcylaldehyde, which are 
activated by hydrosy instead of clin~etl~ylan~ino groups do not appear to be suitable 
for detection of the sulpl~onamido group in the manner described, although in acid 
conditions they react well with the aromatic amino group”. 

COWZ~OW~S detected. All compounds with unsubstitutecl sulphonamido groups 
tested gave a yellow colour when sprayed with the standard reagent on silica gel, 
alumina or paper. 

DETECTION LIhlITS 01’ SULI’HONAhlIDES CI-II~OXIATOCI~API-IED ON SILICA GEL THIN L..\Yl%IIS IX 

TOLUENE-ETHYL wE*rA*m (I : I) 
P-m._- _-- - ___.- __~______ .--.._-_. .._ 

Cornfiound Dctixtiort RJ. 
limit vaiuc 

(PR) 
---._--.--__.-.-_-.-- _--.--.. -_.-...___^-__ .._. __.._.____ .._ .- . 

4-Ethylsulphonylbcnzcnc-I-sulphonnmidc 
~(-I~thylsulphonylnaphthalcnc-I-sulphonamidc 
~-~IcthyIsulphonyl~l~I~hthi~lcrlc- I -s~llpho.nnxniclc 
4-1?3tllylthionaphthalcnc-I-sulphonami<lc 
Naphthalcne- I -sulphonarnide 
P-Toluenc-sulphormniclc 
NJ-Acetylsulpharlilamidc 
.+-Pipcronyl-2,3,5,6-tctrafluorobcnzcnc sulphonnmicic 
‘~-(Cyclohcxylamino)-2,3,5,0-tctrafluorobcnzcnc sulphonnmiclc 
r-Oso-3-(3’-sulpl~amyl-~‘-chloropl~c~~yl)-3-hyclro~yisoi~~~lolir~c; chlor- 

thnliclonc (“ I-Iygroton”, Geigy) 
l~-(‘l’ctrnhyclro-aIi-r,2-thiazin-2-yl)l~cnzcnc sulphonamiclc tliosiclc; 

sulthinnic 

0.5 0.25 
0.2 0.44 
0.2 0.40 
0.2 0.59 
0.4 0.57 
I .o 0.5.5 
I .o 0.06 

0.3 0.77 

0.3 0.75 
0.5 0.15 

0.4 0.23 

__--_ ___-_ -_-- .----..-. .-.....-.... ---- __..... . . _..- .._. ---.-- .--.-...... -._ -.._ - .___ - ._._ - ___._ _._. _ __ ___.____ _ ____ 

Table I shows the limits of detection for a number of ch-omatographed sulpl~on- 
amides, with lip’ values. The concentrations detected were less than 5 mM in each 
case. The compounds were applied in I ,~l spots to a o.z~-mm thick silica gel chro- 
niatogram run in toluene-ethyl acetate (I : I). 

On alumina cliromatograms, the reagent was slightly more sensitive. Less than 
5 mM solutions could also be detected on paper chromatograms, run in butnnol- 
I Al ammonia (I : I) for esample, when the sulphonamicles were applied in 5 ~1 spots. 
The spots were more stable on paper than on thin layers. 

From Table I it can be seen that sulphonamido groups have been detected 
when: (a) attached to benzene or naphthalene rings, (b) the aromatic ring hydrogens 
are completely substituted, (c) the fiurn position is substituted with either electron- 
attracting or electron-donating groups. 

I-Etl~ylsulpl~onylnapl~tlx~lene and 1,4-clietl~ylsulpl~onylnaI~l~tl~alene contain the 
sulphonyl but not the sulphonamido group. They were not detected by the reagent. 

Yellow colours were given by sulphathiazole and sulphapyridine, in which the 
sulphonamiclo group is substituted with a heterocyclic ring. The colours developed 
slowly as the chromatograms dried in the air and became neutral. These sulpha-drugs 
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also contain aromatic amino groups which can react with DAB in neutral or acid 
conditions. N-Acetyl- and N-methyl-ENS, and N-(z’-pyridyl)ethylthionaphthalene- 
I-sulphonamide were not detected by the reagent; each contains a substituted 
sulphonamiclo group, but lacks the aromatic amino group. 

D iscwsion 
CROWELI, AXI> MCLIZOII~ have shown that the imine Me,N-Ph-CH=NH is the 

dominant species in an ammoniacal methanolic solution of DA13, and that the hydro- 
benzamide can be formed from imine molecules with the elimination of ammonia. 
Reaction products such as these may be involved in the detection of sulphonamido 
groups by fi-din~ethylarninobenzaldehyde under the conditions used; it was found 
tllat tile reagent was considerably more effective when allowed to stand before use. 
The finding that ammonia can be replaced by aliphatic amines without abolishing the 
activity of the reagent suggests that in some cases imine formation may not be in- 
vol\*ed. Diethylamine, for example, does not appear to react with DAB; dilution with 
?I-hesane precipitates unchanged DAB from its solution in diethylamine. 

The reaction appears sensitive enough for it to be useful in chromatographic 
studies of the metabolism of biologically active compounds with unsubstituted 
sulphonamido groups. A wide range of such substances seem likely to react in view of 
the successful detection of a variety of types of sulphonamide, wllich has been 
demonstrated. 

Thanks are clue to Dr. S. G. IIIZ BAKER for a gift of 4-piperonyl- and 4-cyclo- 
hesylamino-2,3,5,6tetrafluorobenzene sulphonamides, to Mr. TURNER for many of 
the other sulphonamides, and to Prof. D. B. CLAYSON for his interest. 
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