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A thin-layer 
in urine* 

chrcimatography screening eechnique for thiazide diuretics 

Thiazide diuretics are of such minor consequence toxicologically that their 
recognition when investigating’ cases of acute drug overdosage is not of prime im- 
portance. Nevertheless, they are widely prescribed and their presence in urine may 
have to be distinguished from that of other drugs such as barbiturates, benzodiaze- 
pines and even sulphonamides, which are commonly sought by thin-layer chromato- 
graphy (TLC). Furthermore, when urines from patients are beingstudiedanalytically 
to monitor the drugs which they have actually taken, as distinct perhaps from those 
that have been prescribed, it is essential to be able to identify any of the thiazide 
diuretics, since these so frequently occur. 

Paper chromatography (PC) and TLC of the thiazide diuretics have been de- 
scribed utilising location by ultraviolet light (UV) (254 nm), x,z-naphthaquinone-4- 
sulphonate and sodium pentacyanoaminoferrate I-3. Trials of these methods showed 
them to be unsuitable .for the detection of the drugs in urine following therapeutic 
doses of ro-So mg per day, since they were either too slow or subject to interference 
from endogenous components of urine. Calorimetric assays involving diazotisation 
after hydrolysis have been described for chlorothiazide4, hydrochlorothiazide~, ben- 
drofluazidee, and frusemide’. The present work involves the application of the BRAT- 
TON-MARSHALL reaction* to the detection of diuretics after separation by solvent 
extraction and TLC. The structures of the thiazide diuretics studied are shown in 
Table 1. 

Ex$eriwaentd 
Thin-layer clzvonzatogvafilzy. Plates were prepared from a slurry of Silica Gel G 

(30 g) in water (65 ml). Layers of thickness 250 p were prepared and dried at zzo” 
for 30 min, Reference solutions of the drugs in ethyl acetate (I pg/@) were prepared. 

Location regents. The following reagents were used: (I) sodium nitrite (I y0 
in I y0 &SO,); (2) ammonium sulphamate (5 y0 aq.); (3) N-(z-naphthyl)-ethylene- 
&mine dihydrochloride (I y. in 80 y0 acetone). 

Extraction jwocedwe. Urine (IO ml) was acidified with hydrochloric acid (I ml, 
I N) and extracted with ethyl acetate (IO ml) for IO min on a mechanical shaker. 
After centrifugation, the aqueous layer was aspirated off and the organic layer 
washed with lead acetate (IO ml, 5 y0 as.). The ethyl acetate was then transferred 
to another tube and evaporated to dryness. 

HyclroZysis. Dried urine extracts and pure drugs were hydrolysed with sodium 
hydroxide (I ml, IO N) at 15 psi. for ~5 min. The samples were then acidified and 
extracted with ethyl acetate (IO ml). The organic layer was evaporated to dryness 
in a lo-ml conical tube. 

Detection. The dried unhydrolysed extracts were reconstituted with acetone 
(ZOO ,ul) and 30-,141 aliquots were applied to the thin-layer plate, together with IO ~1 
of the reference solutions of the pure drugs. Similar amounts of the hydrolysed extracts 
and standards were applied to a second plate. The plates were developed in an un- 

* Reprints from: New Cross Hospitnl, Poisons Unit, Avonly Road, Now Cross, London 
S.E. 14, Grctt.t Rritain, 
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TABLE I 

Chlorothiazido derivatives 

Chlorothiazide -Cl -H -H 

Hydrochlorothiazido dcrivativos 

Dvay RI Ra R3 

Hydrochlorothiazido -Cl -H -H 

Hyclroflumothiazido 

Bendrofluazido 

Cycloponthiazicle 

l?rusemids 

H,NO,S 

saturated tank containing a mixture of ethyl acetate-benzene (8 : 2). After develop- 
ment, the unhydrolysed drugs were sprayed with concentrated hydrochloric acid 
and placed in an oven at 100~ for IO min. The hydrolysis products were then 1;ocated 
by’spraying both plates with the BRATTON-MARSHALL reagents. Results were im- 
proved by drying the plates tith a hair ‘drier in between each spray. 

Discf.4ssi09z * 
, ‘8: ‘. 

For simple screening purposes, the thiazide diuretics are readily distinguished 
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