kA 83 X](1994), #247 A 45
J. Kor. Pharm. Sci, Vol. 24, No. 4, 265-271 (1994)

FAYARY 2 FFH 2F ST Escheri-

MzEele| ZRE0IE S8t TR0l JY
-MEEE olSAIFHE ol E oflA”e| g, FuliAST R EFH-

HYT - W AT - oz
ZAMCHS} oFsiTyst
*ZMEW ZISHE0E

(19943 10¥ 5¢ A4

Development of Cefazolin Prodrug for Oral Administration
-Synthesis, Partition Coefficient and Antibacterial Activity of

Cefazolin Ethoxycarbonylethyl Ester-
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Cefazolin ethoxycarbonylethyl ester (CFZ-ET) was synthesized to improve oral absorption and bioa-
vailability of the parent drug by esterification of sodium cefazolin (CFZ-Na). The successful synthesis
of CFZ-ET was identified with analysis of UV spectra, FT-IR spectra and NMR spectra. Partition coe-
fficient studies showed that CFZ-ET was more lipophilic than CFZ-Na and the ester was hydrolyzed
into the parent drug in vivo. Although CFZ-ET did not have antimicrobial activity in vitro, the plasma
taken after the oral administration of CFZ-ET had antimicrobial activity. Based on above observations,
CFZ-ET might be rapidly hydrolyzed to CFZ in the body. Therefore, it may be concluded that CFZ-ET
could be a novel prodrug of CFZ which can improve the bioavailability of CFZ-Na.

Keywords— Cefazolin ethoxycarbonylethyl ester, Sodium cefazolin, Prodrug, Partition coefficients, An-
timicrobial activity.

B9 FAAZ AHEET Qe ARED UE 80%2 ¥4 BRI Ha oks? £3 CFZ-Nak 3%
F (013} CFZ-Nagt 3H& A 140 Ag222dA 4715 71 $xjoll A FAA] 24417 S e
80~90%7} mAZAE 2GS T3 wldsr] o
chia coli, Klebsiella pneumoniae 2 Proteus mi- Fol A gl rM= A 754 uet
rabilis ZFFF FASA AMEE T Aok 23y o FE zEslaof gho] Hilgo] glrhW T
BTFAA AZBAM A F47F HA 7] 0 oREQ] AFEAXAA FWAE BTFFEAA S
ol dReAME 2% ¢ AYFARY Fosln FRNA A F4t HA 947 g o] F &

. o] k22 v Az AX YA A ] B3] B-xlm2o)) 23k transport moietyE =3 T2

BSEEA BN AN BAAYo] o~ Ceoz BEo] APRelS Feshl sh w

TR =2 B8 £t o] ARjNA=Z

265



266 AG= - HRAY - A4 - olWG

WA, S8, P88 2 545 9d& Aok
g "a7t o

a8y AUAdd z2=gd gsire 1%t
B2 A7t J8Eo ot olAx Agz
2xUA Y] 2= JlojME AT 47 BA
9th273 BinderupS®L AlB2 2419 Cr-obA|
EAE 9 e dSAdd o 2dS FAst
Al Al ATEARE o FFerrt Az EE
A E5FAE dEde o #A4 Jeldoia
H 1319931, Wright™® & WheelerS°% 4138 2
& Buzgrh. slldlX = Choughd™e] A3
Ay zged o2l =3 Kimg®e] §4
o AxseE zgud odad A F47 3
Fit= 2ut 93, Ahnn$*3 Park5®0] §
A% AlgtEd AutRdSAHE o2dd MaE
Y g4 o2do #g RiudAM: o]F 3F
Eo] A gAo] A FUHEHUL, 7HES HTFFo 3
A5 A o) g-&o] PFHAE] Birxo] ik

wetd A5 Aoz A2E A4 FAYAQ CFZ-
Nag] F544¢ g5 NN Z+44¢ =28
Mdatas AoEd A EAIFIR DN o2 (o]
8t CFZ-ETe} S A3, o] FdE aisil
in vitro X9 /5 BEujAISe} nBES o] &3
Fod A4S & v FAHdE AHAE AWV
olo] B 3}= ulorh

o 9y

AlZ, A2k ) 7171 ‘

AE g A AgEd JEF (Sigma Che-
mical Co), &4t ZE=2r]d|d (SNPE Chemie
Co), NN-tlo|AxgolH= (DMF), oHAE, %
Ao, n-SEE, Z2AGEE, UWALAZA=
(DMSO), ¥4, Fx, 3t 52 A EFFS At
|3l9.29, 7|71 NMR (Bruker, FT-80MHz), IR
(Perkin Elmer, Model 783), UV/VIS spectropho-
tometer (Bauch & Lomb, Model 210), HPLC
(Waters, Model 510), microinfusion pump (Sage
Co)E AHE-3IAT

CFZ-ETS| &4

CFZ-Na 954 g (0.01 M)-2 DMF 28 mloj §-3)4]
713 it F2 203 4.26 g (0.01 M)S 713} ¢}

J. Kor. Pharm. Sci., Vol. 24, No. 4 (1994)

<, 50~60C F&40)H 621753t vk
hg-ol-g W5l FAsA AT YEE

S SHFE 3 AAsAY A2 F 243493
£33 g 5% TR EH 22 FE3t MRS ES
AAS F AASTEAINL 1 JFHEE 2% o}
Aol §8iA7] o, o] §9E HildlX 2 S
MZA1A CFZ-ETE 49t} (Fig. 1) 18]1 CFZ-
ETe] 44 &<i3l7] 9siA TLC, IR 2 NMR
spetrum-g AUtk »

/5 AHold AE

n-28253 7 pH 4ZAS5HY FEe] o
2 BujAe 49 92+ pH 1.2, 2.0, 3.0, 4.0
2 56%FA5 n-SeeE AHSEAT 74 FES
DMSO 2 mle] %<1 ¥ pH €59 48 mlE 7}t
FEF L7} 2X107*Mo] HEE Yt o|A<E ro-
tating cellol] 7}3l3 7]9) n-L&& 50 mlE 7}5F
Z 25C 9 36C9) F&4 A 50 rpmo. g2 H3PG
Blo =2 ti71A] FHA7IHA 78S
Z} 10, 20, 30, 60, 90, 120%-3} 18)3 H3o =&
Fotka QZ4EE 64134 0.2 miA H L, ve-E
2mlE 718 § CFZ-Nat 274 nmojA], g
CFZ-ETE 270 nmo| A FZ=E S33t £9A
22 A2sqc) oW pH 12, 20 $3de 02M
dstggEde 02M |EAo 2 pHE 243}
@29, pH 3.0, 40,56 €92 01 M F-@a1H8HA7
02M QAAFEAUEFEY o7 AN

S=4E

YA 2AF NN AFSE AT 20kgH T &
A 7tEE B Afgo) F-F3HaA 242417 H 4
A7 T AF kg 4 mle) 25% $-He-gHE W}
FAsl vl A2 F 2o aZA O, #2S
e SH o] Ze|dAAH (22 gage)S AYUsto &
Ao AR A DAF WF] B
TE T&£39 HEE 53 B2FF FU%

e A ‘

CFZ-ET9] 388 CFZ-Nas} v|a H71E 37)
A3 F HAE VIES ATFAAA EhE AFH
slo] HEE Pk ATFFANY FAFE F
oAl BF 7VE A|F kg ¥ CFZ-Na 150 mgol 3
Fohs FE Fo3Pon, oy olg dAE FF
Fo 2 AgAZl F JHEEE B3 FYsA-
FAHHAE Fee BTF F05, 1,2, 4, 8A%

o

£

:,_]‘.
e

i=]



AsEAs] ATFRAS 97 ZzEe e A 267

—

T/\N'—CHzCONH» “—’Q

N/ //Lg )\
& NN ScHys CH3

co

5 o

R
CHOCOCH;CHg
CHj

Figure 1—Chemical structure of sodium cefazolin ethoxy
carbonylethyl ester.
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Figure 2—IR spectrum of sodium cefazolin (A) and cefa-
zolin ethoxycarbonylethyl ester (B).
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Figure 3—PMR spectrum of sodium cefazolin (A), 1-cho-

rodiethylcarbonate (B) and cefazolin ethoxycarbonylethyl
ester (C).
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Table 1—PFartition Coefficients for the Interface Transfer
of Sodium Cefazolin and Cefazolin Ethoxycarbonylethy!
Ester in @ Two Phase System at 26

Sample pH Kex10* K, X10 PC
1.2 415 128 0.325
2.0 32.7 130 0.252

CFZ-Na 3.0 124 915 0.136
40 14.9 138 0.108
5.6 79 123 0.064
1.2 275 60.2 0.456
2.0 49.9 88.2 0.567

CFZ-ET 30 40.0 78.3 0511
4.0 32.1 65.2 0.493
5.6 26.3 54.6 0.481

PC=Partition coefficients (Kiv/Ks)

Table 11— Partition Coefficients for the Interface Transfer
of Sodium Cefazolin and Cefazolin Ethoxycarbonylethy!
Ester in a Two Phase System at 36T

Sample pH KX10' KeX10! PC
12 38.9 96.3 0404
2.0 26.8 859 0404
CFZ-Na 30 182 9238 0.196
40 184 98.9 0.186
56 126 86.4 0.146
12 379 526 0.719
20 30,5 396 0.771
CFZ-ET 30 325 442 0.734
40 243 337 0.722
56 315 480 0.655

PC=Partition coefficients (K+/Ks)
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Figure 4— Comparison of inhibition zone diameter of the
plasma taken after oral administration of sodium cefazo-
lin (150 mg/kg oral) and cefazolin ethoxycarbonylethyl es-
ter (150 mg/kg as CFZ-Na oral) in rabbits.

Mean values = S.E.(n=5).
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9le Aoz Alg R} (Table I, 10).
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