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Synthesis and Biopharmaceutical Studies of Ceftezole
Ethoxycarbonyloxyethyl Ester

Yong Chai Park, Jin Hwan Lee and Jae-Young Park

College of Pharmacy, Chosun University, Kwangju 501-759, Korea
(Received March 3. 1997)

Ethoxycarbonyloxyethyl ester of ceftezole (CFZ-ET) was synthesized as a prodrug by
esterification of ceftezole (CFZ) with ethoxycarbonyloxyethyl chloride and was confirmed by
spectroscopic analyses. CFZ-ET was more lipophillic than CFZ as assessed by n-octanol and
water partition coefficients at various pH. CFZ-ET itself did not show any microbiological
activity in vitro, but showed substaintial microbiological activity after oral administration of
CFZ-ET, indicating that CFZ-ET is converted to microbiologically active metabolite, probably
CFZ, in the body. When CFZ-ET was incubated in blood, liver and intestine homogenates of
rabbits, liver homogenate showed the fastest conversion of CFZ-ET. CFZ-ET appears rapidly
metabolized in the liver when given orally due to the hydrolysis of the ester to CFZ, the parent
drug of CFZ-ET. In vivo metabolism of CFZ-ET to CFZ was confirmed in rabbit by HPLC
analysis. CFZ-ET were higher than those in the serum samples taken after oral administration
of equivalent amount of CFZ. Oral bicavailability of CFZ-ET was 1.5-fold higher than that of
CFZ in rabbits because of enhanced lipophilicity and absorption. Based on these findings, CFZ-
ET appears useful as a prodrug of CFZ to improve the oral bioavailability of CFZ.

Keywords— Ceftezole ethoxycarbonyloxyethyl ester, Ceftezole, Prodrug, Partition coefficient, Hy-
drolysis, Microbiological activity, Bioavailability.
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Figure 1 —R spectra of ceftezole (top) and ceftezole
ethoxycarbonyloxyethyl ester (bottom).
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Figure 2 —'H-NMR spectra of ceftezole (top), ethox-

ycarbonyloxyethyl chloride (middle) and ceftezole
ethoxycarbonyloxyethyl ester (bottom).
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Table I — Partition Coefficients of Ceftezole and Ceftezole
FEethoxycarbonyloxyethyl Ester in pH Buffer Solution and n-
octanol at 25°C and 36°C

pH
1.2 2.0 3.0 4.0 5.6

25°C  0.194 0.188 0.105 0.059 0.050
+0.028 +0.034 +0.022 +0.019 +0.010

Sample T(°C)

CFZ 260 0192 0.199 0.084 0.060 0.055
+0.034 £0.045 +£0.019 +0.024 +0.018

25°C 1.299 1.582 1.728 1.841 1.402
CFZ- +0.035 +0.022 +0.042 +0.034 +0.019
EF  36°C 1.497 1.613 1.827 1.827 1.489

+0.029 +0.035 +0.037 +0.034 +0.021

Mean+S.E. (n=5), Equilibrium time was 12 hr.
All data of CFZ-ET were sigificantly different from
the CFZ (p<0.01)
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Figure 3 — Apparant first-order degradation of
ceftezole ethoxycarbonyloxyethyl ester in blood, liv-
er, blood and intestine homogenates of the rabbits.
Mean+S.D (n=5).



AZHE EAFLISAN o2del G4 R YA AT 129

A A3, Z2cEAAE o] filey, CFZ-
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Figure 4 — Antibiotic activity shown as inhibition zone

diameter in plasma samples as a function of time aft-

er oral administration of ceftezole (150 mg/kg) and

ceftezole ethoxycarbonyloxyethyl ester (150 mg/kg as

ceftezole) in rabbits. Mean+S.D (n=5).
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Figure 5 —Serum concentration(mecg/mi!) of ceftezole
after oral administration of ceftezole (150 mg/kg) and
ceftezole ethoxycarbonyloxyethyl ester (150 mg/kg as
ceftezole). Mean+S.D (n=5).

ure 59 JERRIEL olE24E 73t dEFEEE ot
gholel= Table Tl YERIRIEY. CFZ 2 CFZETS 7
TR Hn¥AEE(Cmax), HAnEAFEE =LA
(Tmax) ¥ AF=FASAR(AUCIS 27F 109+
1.04 2 20.5+4.25 ng/mi(p0.05), 3.97+0.38 2 5.66
+0.72hr, 28] 188+12.3 2 287+425hr pg/mi=
vebgtt FFETAEFKaY MEEE FAFKeE
0.518+0.069, 0.237+0.042hr” 2 0.0974+0.0101,
0.127+0.0345 hrellt}. CFZe] AUCE 10022 &
de} CFZ-ETS) doha Ajajo]&-Eo] 153+24.8%=
Z7H=E At

o &

CFZ-ETY 7% &/ 2 2dA CFZe v}
Ag40] ZNLS & F AUslEdl, ol ¢ EA
FHR L Al A7lol olg Aoz CFZ-ETe] §5%
Z7IA CFZ5AA Bt} 834 CFZEs=g S7MIA
o} AFHoE g B AWHE B3 Yo
2 FEo] 3o EAste v 5olA dzHAE
T3 e Tl 93] dALE A =, HE oFF
AR A7) 2Aetns B 279 FEEAE A&
3 AR 5= e FEUALY F8H90]7] uiEel
233 g dlAke WA @k ukebA CFE-
ETdl tig AANZ &€ Fo] 7iis)dl sl &
old 317} d¥3tr. CFZ-ET %A HPLCE A4 &
A3 A CFZETE AEE + glddet ol
CFZ-ET7} 9143 2 7HE S3slm] vl o~
elgAlel 93] parent drugt! CFZZ 7H-EslgS
ey 3= Aoz AgsHan Y 8 gy 49
NME CRZ-ETE in vitro’dolx] 3a=-S JehiiA
Go v o2 AT T AN e S}
ERliglEd), of 2% CFZ-ET7F Aol 7153l
g0} CFZE feldla ol ga8S vehlia &
< HojEr) JEFHEA AT oEe By &

Table II— Pharmacokinetic Parameters of Ceftezole and Ceftezole Ethoxycarbonyloxyethy! Ester

Pharmacokinetic parameters

Sample Cmax Tmax AUC Ka Kel F
(mcg/ml) (hr) (hr mcg/mi) (hr1) (hr) (%)
CFZ 10.9+1.04 3.97x0.38 188+12.3 0.518+0.069  0.0974+0.0101 100
CFZ-ET 20.5+4.25" 5.66+0.72* 287+42.5  0.237£0.042™ 0.127 £0.0345 153+£24.8

Mean=S.E. (n=5), Significantly different from the CFZ (**p<0.01)

F: Relative bicavailability to oral CFZ

J. Kor. Pharm. Sci., Vol. 27, No. 2(1997)
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