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Detection of catecholamines and related compounds with diazonium 

207 

reagents by thin-layer chromatography 

The quantitative assay procedures used in clinical chemistry labgratories for 
catecholamines and related alkyl- and arylamines and acids in biological fluids are 
lengthy and require special equipment and techniques l* 2. Several screening procedures 
including paper chromatographic3-5, spot $est?a and thin-layer chromatographic 
(TLC) techniques O-13 have been evaluated. Many of these methods are time-consuming 
and cumbersome, while others are non-specific or not sufficiently comprehensive, In 
this study, a new TLC technique was used lJ to separate the compounds in question. 
Various diazonium salt solutions were evaluated as reagents for making spots visible. A 
common reaction of diazonium compounds is coupling with phenols or amines to form 
highly colored azo compounds. Phenols couple fastest under mildly basic conditions, 
and the chromatograms were. therefore exposed to ammonia vapor or, to form more 
stable colors, they were sprayed with 10% sodium carbonate solution. Because 
of the subjectiveness of determining colors, these have been omitted from the tables: 
they range from light yellow to dark purple. 

Materials and methods 
Separations were accomplished with the Chromat/O/Screen Analysis Kit 

for Catecholamines (Eastman Kodak No. 13123). The sorbent layer is cellulose 
and the solvent system is a chroxnatography gel composed of butanol-ethanol- 
ammonium hydroxide-water (IO : I : 2 : 4). Diazonium salts were purchased from 
Eastman Organic Chemicals, Harleco, and Calbiochem Company. Table I shows 
the structure of the various salts tested. 

Compounds used as standards were purchased from Sigma Chemical Company, 
Nutritional Biochemicals Corporation (NBC), K si K Laboratories Inc,, Mann 
Research Laboratories and Eastman Organic Chemicals. Standard solutions were 
prepared at a concentration of 5 ,ug/ml, These solutions were serially diluted and 
chromatographed. Tables II-V include the RF value and detection limit of each 
compound with each diazonium reagent. 

Discussiolz 
Diazo coupling is one of a wide variety of electrophilic aromatic substitution 

reactions, Strongly activating substituents (electron-releasing) such as -NR, should 
cause the substrate to react faster than moderately activating groups such as -OCH,, 
-NHCO *and -C&I,. Substrates containing deactivating (electron-withdrawing) 
substituents, such as -N02, -S03H and -Cl, should react the slowest, If the sub- 
stituent, on the other hand, is substituted on the attacking electrophile, i.e., the 
diazonium salt, the situation is reversed, Electron-withdrawing groups increase 
the concentration of the positive charge and hence the electrophilicity of the 
ArN2+. Salts of the diazonium compounds, such as tetrafluoroborate, tri- or tetra- 
chlorozincate and sulfonate, in aqueous solutions do not alter the reaction; they 
are more stable to light and oxidation-reduction decomposition than the corre- 
sponding free base. 
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Our results support the electronic considerations discussed above. Thus, 
Reagent 8, with an-NO, group in the para position, has the best overall sensitivity, 
whereas Reagent 4, containing a -N(CHJ2 group, is the least active. Reagent 4 
reacts only with dihydroxy aromatic compounds or monohydroxy aromatic nuclei 
activated by other groups. 

Prom the results, it can be seen that substitution on the aromatic nucleus 
*+-.. is important in choosing sensitive reagents for making spots visible in TLC. On the 

other hand, because of the variables inherent in TLC (temperature, moisture, pH 
of adsorbent, etc.), empirical results must be collected, despite theoretical conside- 
rations, before a good choice of reagent can be made. 

We conclude that $-nitrobenzenediazonium tetrafluoroborate (compound 8, 
Tables I-V) is the best reagent of those tested for making spots of biologically im- 
portant metabolites (VMA, I-IVA, E and NE) visible in TLC. 

We are grateful to ALBERT BAITSHOLTS of Eastman Kodak Company for 
supplying some diazonium compounds and to THANIA ESPINOSA and OFELIA BECERRA 
for technical assistance. 
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