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Abstract
Boonleang, J.!
Fluorescence derivatization of clarithromycin for high performance liquid

chromatographic determination with fluorescence detection
Songklanakarin J. Sci. Technol., 2007, 29(2) : 427-440

Clarithromycin (CAM) is a semisynthetic macrolide antibiotic whose chemical structure has no
suitable chromophore for highly sensitive and accurate direct determination. The aim of this study was to
derivatize CAM with fluorescence-labeling compounds capable of enhancing the sensitivity of CAM determ-
ination. Two fluorescence-labeling compounds were used in this study, 9-fluorenylmethyloxycarbonyl
chloride (FMOC-CI) and 1-naphthylisocyanate (NIC), both of which gave the fluorescent derivatives of CAM
with approximately the same fluorescence intensity. The derivatization reactions in the concentration range
studied (0.1-2.4 pg/ml) were reproducible with coefficient of variation of less than 6.01% and the fluorescence
responses were linearly proportional to CAM concentration with r? of greater than 0.99. The reaction of
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CAM with FMOC-CI optimally occurred in a solvent mixture of acetonitrile and phosphate buffer pH 7.5
(4:1 volume ratio) at 40°C for 40 min. The optimum derivatization reaction of CAM with NIC took place in
acetonitrile with triethylamine as catalyst at 30°C for 60 min. It was mild and quantitative giving CAM-NIC
fluorescent derivative, which is more stable at room temperature than CAM-FMOC derivative. This deriv-
atization should, therefore, be more applicable for highly sensitive CAM determination especially for the
study involving the analysis of several samples.

Key words : clarithromycin, fluorescence derivatization, 9-fluorenylmethyloxycarbonyl
chloride, 1-naphthylisocyanate
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Figure 1. Chemical structure of clarithromycin
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Figure 2. Chromatogram of blank mixture (a)

12

and reaction mixture (b) of CAM, FMOC-CI

and TEA with the molar ratio of 1:200:500. HPLC conditions: Column C at
room temperature with mobile phase of acetonitrile - 0.1% w/v sodium hexane
sulfonate pH 3.8 (50:50 v/v) at 1 ml/min.
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Figure 3. Chromatogram of blank mixture (a) and reaction mixture (b) of CAM, FMOC-CI
and 0.1IM KH,PO, pH 7.5 with the molar ratio of 1:200:500. HPLC conditions:
Column C, at room temperature with mobile phase of acetonitrile - 0.1% w/v
sodium hexane sulfonate pH 3.8 (50:50 v/v) at 1 ml/min.
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Figure 4. Chromatogram of blank mixture (a) and reaction mixture (b) of CAM, FMOC-CIl
and 0.1IM KH,PO, pH 7.5 with the molar ratio of 1:200:500. HPLC conditions:
Column C at room temperature with mobile phase of acetonitrile - 0.1% w/v
sodium hexane sulfonate pH 6.5 (50:50 v/v) at 1 ml/min.
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Figure 5. Chromatogram of blank mixture (a) and reaction mixture (b) of CAM, FMOC-CI
and 0.1IM KH,PO, pH 7.5 with the molar ratio of 1:200:500. HPLC conditions:
Column C ;at 50°C with mobile phase of acetonitrile - 0.05 M KH,PO, containing
0.1%v/v TEA pH 7.5 (60:40 v/v) at 2 ml/min and fluorescence detection with Aex

275 nm and Aem 318 nm.
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Figure 6. Effect of pH on the reaction between CAM and FMOC-CI (reaction medium:
mixture of acetonitrile and 0.1M KH, PO, buffer with varying pH at 40°C).
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Figure 7. Chromatogram of blank mixture (a) and reaction mixture (b) of CAM and NIC in
acetonitrile. HPLC conditions: Column C,, at 50°C with mobile phase of aceto-
nitrile - 0.05 M KH,PO, containing 0.1%v/v TEA pH 7.5 (60:40 v/v) at 2 ml/min
and fluorescence detection with Aex 225 nm and Aem 362 nm.
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Figure 8. Effect of temperature on the reaction of CAM with NIC. The reaction
was performed in acetonitrile without TEA.
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Figure 9 Effect of temperature on the reaction of CAM with NIC. The reaction
was performed in acetonitrile with TEA as catalyst.
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Table 1. Fluorescence intensity and coefficient of variation (CV) of the reaction of CAM
with FMOC-CI and CAM with NIC (n = 5)

Fluorescence intensity (meantSD, n= 5)

CV (%)

CAM Concentration
(pg/ml) CAM-FMOC CAM-NIC CAM-FMOC CAM-NIC
(Aex 275, Aem 318) (Aex 225, Aem 362)
0.1 192.29+11.44 182.29+6.38 5.95 3.32
0.4 761.13+45.74 731.134£36.23 6.01 4.76
1.0 2029.73+78.14 2140.73+80.78 3.85 3.98
1.6 3254.70+113.91 3105.60+90.16 3.50 2.77
2.4 4891.22+102.23 4791.22+138.91 2.09 2.84

S. Fluorescence intensity, reproducibility ttag linear-
ity va91n3e19z1219 CAM iy FMOC-CI waz
CAM iy NIC

NAMsAnMIAalfisenaes CAM iy FMOC-

Cl uwar CAM fu NIC lusrsanududu 0.1-2.4

Tulasnsu/ua. mmu 5 mmwmu Tngusaz AT

wmummimamm 5 ﬂid A1 reproducibility °1N

Asanana w15z nveannuulslsuy (coefficient

of variation, % CV) ¥ fluorescence intensity

Wuhilmegsznig 2.09-6.01 waz 2.77-4.76 “msy

Uffseszrnie CAM fu FMOC-Cl waz CAM iy

NIC suddy aau adlu Table 1 uazlusianu

Whdudandnamiuildfinveseuiusildiianm i

Wu“uesatuanudiuduves CAM Tagiian “uilse " ns

m3an ula (coefficient of determination, rz) W
0.9991 uaz 0.9981 “msufATeITznIe CAM v
FMOC-CI uaz CAM iy NIC muadu Tﬂﬂﬁ'agﬁuﬁ(
CAM-FMOC uaz CAM-NIC #anu 1wnsalums
goats FlndiAearin

silnamanaaes

ms Heoyiusingeois Fl¥ues CAM Tagnns
WUffsendy NIC  nnsafaladisnimshliase
iy FMOC-CI Tagmaifialfdsendu NIC deavinlu
fnaiivnanmh  Tagdl TEA Wudusalfnsen

Uinse wnsaialdiedanady  waz wysoifiguvgi

fios umsiAaliAiedu FMOC-Cl deuinfigamai
40°C  ugnanaiiiu 15w wveq uaz
0.IM KHPO_ pH 7.5 Tudas " 4:1 (agdf5inag)
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