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Fluorescence-derivatization-HPLC methods are powerful tools for performing the analysis of bioactive compounds
with high sensitivity and selectivity. In this paper, the author reviews the development of the following four types of nov-
el fluorescence-derivatization-HPLC analytical systems: (1) simultaneous HPLC analysis of melatonin and its related
compounds through post-column electrochemical demethylation and fluorescence derivatization, (2) HPLC analysis of
5-hydroxyindoles based on fluorescence derivatization by online pre-column photocatalytic oxidation with benzylamine,
(3) reagent peak-free HPLC analysis for aliphatic amines and amino acids using F-trap pyrene as a fluorous tag-bound
fluorescence derivatization reagent, and (4) reagent peak-free HPLC analysis for carboxylic acids using a fluorous
scavenging-derivatization method. The authors have also successfully applied these systems to biological and phar-

maceutical analyses.
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Fig. 1. Fluorescence Derivatization Reaction of 5-hydroxyin-
doles with Benzylamine in the Presence of Potassium Hexa-
cyanoferrate (IIT)
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Fig. 2. Schematic Flow Diagram of the Post-column HPLC-

fluorescence Derivatization System for the Analysis of 5-MIs

P, and P,, HPLC pumps; I, injection valve (20 ul); GC, guard cell; EC,

and EC,, electrolytic cells; M, mixing device; RC, reaction coil; CC, cooling

coil; ER, electrolytic regulator (coulometer); FD, fluorescence detector;
Rec, integrator; E, eluent; R, reagent solution.
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Fig. 3. Schematic Flow Diagram of the Online Pre-column
HPLC-fluorescence Derivatization System for the Analysis
of 5-HIs

P, and P,, HPLC pumps; DG, degasser; I, injection valve (5ul); T,
transilluminator (365 nm, 25 WX4); R, reagent solution; RC, reaction
column; M, mixing tee; MC, mixing coil; E, eluent; CO, column oven; FL,
fluorescence detector; Rec, integrator.
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Fig. 4. Chromatograms of a Urine Sample Obtained from a
Healthy Human Subject: (A) under Near-UV Irradiation,
(B) without Near-UV Irradiation

A portion (500 ul) of urine was treated as described in Ref. 8. Peaks:

(1) 5-HIAA (25.2 umol1-1!), (2) endogenous fluorescent compounds.
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Fig. 5. Fluorescence Derivatization of Aliphatic Amines Us-
ing F-trap Pyrene
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Fig. 6. Chromatograms of the Pyrene Derivatives of 13
Aliphatic Amines (A) with and (B) without F-SPE Treat-
ment

50 pmol each on column. Peaks: C,, ethylamine; C;, propylamine; C,,
n-butylamine; Cs, n-pentylamine; Cg4, n-hexylamine; C;, n-heptylamine; Cg,
n-octylamine; Co, n-nonylamine; C,y, n-decylamine; C;;, n-undecylamine;

Cy,, n-dodecylamine; Cy,, n-tetradecylamine; Cs, n-hexadecylamine; *F-

trap pyrene.
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Fig. 7. Fluorous Scavenging Derivatization of Carboxylic
Acids Using PMA and PFOEI
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Fig. 8. Chromatograms of Pyrene Derivatives of a-keto
Acids and TCA Cycle Metabolites (A) Treated with FSD,
(B) Treated with Fluorous-tagging Reaction, and (C)
without FSD

Peaks: 1, fumaric acid; 2, pyroglutamic acid; 3, glycolic acid; 4, lactic
acid; 5, oxaloacetic acid and pyruvic acid; 6, 3-phenyllactic acid; 7, tartaric
acid; 8, malic acid; 9, succinic acid; 10, 2-oxoglutaric acid; 11, malonic acid;

12, isocitric acid; 13, citric acid; *PMA; *fluorous-tagged PMA. Amounts of

acid: 1.3 pmol (peaks 4 and 6), 2.6 pmol (peaks 2, 3 and 7), 5.2 pmol

(peaks 1, 5, 8,9, 10, 12 and 13), 10.4 pmol (peak 11). Other peaks are reac-

tion by products and unknowns.
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