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Synthesis and Biopharmaceutical Studies of Ceftezole Pivaloyloxymethyl ester, a

Novel Prodrug of Ceftezole

Ga Na Kim, Yong Chai Park and Jin Hwan Lee

College of Pharmacy, Chosun University, Kwangju 607-759, Korea
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Ceftezole pivaloyloxymethyl ester(CFZ-PV) was synthesized to improve oral absorption and
bicavailability of parent drug by esterification of ceftezole(CFZ) with chloromethyl pivalate. The
successful synthesis of CFZ-PV was conformed by spectroscopic analysis. Partition coefficient stu-
dies showed that CFZ-PV is more lipophillic than CFZ. The pharmacokinetic characteristics of
CFZ-PV and CFZ were compared following oral administrations of these compounds to rabbits.
The amount of CFZ in plasma was determined with an HPLC method. The ester compound
(prodrug) was not detected in plasma following oral administration of CFZ-PV, and although
CFZ-PV had not microbiological activity in vitro, the plasma taken after oral administration of
CFZ-PV had microbiological activity. From above observations, it was noted that CFZ-PV is ra-
pidly hydrolyzed to CFZ in the body. And the oral absorption of CFZ-PV was increased by yield-
ing 2-fold bioavailability rather than CFZ. Therefore, CFZ-PV could be a novel prodrug of CFZ
which can improve the oral bioavailability of CFZ.

Keywords— Ceftezole pivaloyloxymethyl ester, Ceftezole, Prodrug, Partition coefficients, Bioavai-

lability, Pharmacokinetic parameter.
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Figure 1— R spectra of ceftezole(top) and ceftezole pi-
valoyloxymethyl ester(bottom).
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Figure 2—'"H-NMR = spectra of ceftezole(top), piva-
loyloxymethyl chloride(middle) and ceftezole pi-
valoyloxymethyl ester(bottom).
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Figure 3—Partition coefficients of ceftezole and
ceftezole pivaloyloxymethyl ester from each pH

Key : —0O—; 25°C CFZ, - ™ -:25C CFZPV, —@®—
36°C CFZ, — u —:36°C CFZ-PV buffer solution to n-oc—
tanol at each temperature.
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Figure 4— Percentage remained of ceftezole pivaloy-lox-
ymethyl ester in rabbit’s liver, blood and intestine
homogenates. Mean+S.D ( n=5).
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Figure 5— Comparison of inhibition zone diameter of
the plasma taken after oral administration of
ceftezole(150 mg/kg oral) and ceftezole pi-
valoyloxymethyl ester(150 mg/kg as ceftezole oral) in
rabbits. Mean+S8.D (n=5).
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Figure 6— Serum concentration{mecg/mi) of ceftezole
after oral administration of ceftezole(150 mg/kg) and
ceftezole pivaloyloxymethyl ester(150 mg/kg as
ceftezole). Mean+S.D (n=5).

Key : —0~:CFZ, —®—; CFZ-PV

Hn¥AETE TEAZHTmax) ¥ FsEFA504
(AUC)& 22t 10.8+1.94, 19.122.08 meg/ml(pd0.05)
= 972+0.38, 3.79+0.48 hr, 18] 188+12.3, 491+
38.2hr meg/mizZ vepdth F5E AR (Ka)t A4
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Table I— Pharmacokinetic Parameters of Ceftezole and Ceftezole Pivaloyloxymetlyl Ester.
Parameters
Sample Cmax Tmax Ka Kel Fr
(mcg/ml) (hr) (br - meg/mb) (hr") (hr?) (%)
CFZ 10.8+1.94 2.72+0.38 188+12.3 0.594+0.0692 0.00921+0.00101 100
CFZ-PV 19.1£2.08* 3.79+£0.48 491+38.2**  0.826+0.0981 0.00423+0.0821*  261+30.8**

Mean*S.E.(n=5)
Significantly different from the CFZ (*P{0.05 ** PX0.02)
Fr . Relative biocavailability to oral CFZ
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Figure 7— Cumulative amount of urinary excretion(mg)
of ceftezole after oral administration of ceftezole(150 mg/
kg) and ceftezole pivaloyloxymethyl ester(150 mg/kg as
ceftezole). Mean+S.D (n=5).
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