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Determination of the Conversion of Air Oxidation of Penicillin
Derivatives by High Performance Liquid Chromatography
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Abstract In air oxidation of penicillin G p-methoxybenzyl ester PGPMB to its sulfoxides
PGPMBO  sol-gel technique was employed to encapsulate the catalyst Co acac 3 by which the
reaction was run under heterogeneous conditions. A reversed-phase high performance liquid
chromatographic method was established for the determination of the conversion of this reaction. The
analysis of PGPMBO was carried out on a C18 column 4.6 mm i.d. X 150 mm 10 pm with the
mobile phase of methanol-water 85:15 V V  at a flow rate of 1 mL: min ' and with detection
wavelength of 270 nm. The linearity of the calibration curve of PGPMBO was obtained over the range
of0.05 g L' —0.40 g L ! with a relative coefficient of 0.999 2. The highest conversion was
98.8% . The method can be applied to determine this conversion promptly in the reaction system.
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43.2 55.1 56.2 66.0 67.6 75.2 76.5 114.0
1.2 126.7 127.2 128.7 129.1 130.6 133.8 159.9
C18 4.6 mmi.d. X150 mm 167.6 170.5 173.4
10 pm - 149 C 149 C B
85:15 270 nm PGPMBO
10 L
1.3 G- 1.4.2
lg PGPMB 100 mg PGPMBO 100
92.3% 20 mL mL HPLC
- Co acac 3’ Co 1.25
acac 3 6.25 mg 0.7 mL mL 2.5mL 5.0 mL 7.5 mL 10.0 mL 12.0 mL
2.5h 14.0 mL 16.0 mL  18.0 mL 25 mL
1.4 HPLC
1.4.1 G- PGPMBO PGPMBO 10 pL
Y X gL
PGPMBO
- 1:1 3 1.5 PGPMB
- 1.2
1:1 mL 50 mL HPLC
3
HPLC 99.2% 10 pL
IR PGPMB
'"H NMR "“C NMR
IR KBr 3360cm ' 2961cm ! 1796cm ! 2
1745em ' 1688 ecm ! 1515em ! 1252 em ™! 2.1
1206em ' 1035 cm ™! PGPMBO 200 nm~ 300 nm
'H NMR 200 MHz CDCl; 8=0.99 s 3H 270 nm
1.58 s 3H 3.54 s 2H 3.78 s 3H 4.58 s PGPMB  Co acac 3
1IH 4.93 d J=4.6Hz 1H 5.18 ABq J=11.7 PGPMBO 1 1-b
Hz2H 6.00 dd J=4.6 Hz 10.3 Hz 1H 6.84 2.408 min PGPMB
m 2H 7.03 4 J=10.3 Hz 1H 7.20~7.40 l-a  2.408 min
m TH PGPMBO
BCNMR 50 MHz CDCl; 8 =18.2 19.2 PGPMBO
a 1 b 2 . 3
J‘z " k
S T L
tfmin +/min t/ min
1 a G- b Co acac 3 ¢

Fig.1 Chromatograms of the reaction mixture a the raw of penicillin G p-methoxybenzyl ester b and catalyst Co acac 3 ¢

1. sulfoxide of penicillin G p-methoxybenzyl ester 2. penicillin G p-methoxybenzyl ester 3.Co acac 3

benzyl ester.

4. impurity in penicillin G p-methoxy-
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PGPMBO  0.05 ¢ L'~
0.40 g L1 Y 1 Tanaka M Konoike T Yoshioka M. Synthesis 1989
X gLt Y = 30197
1392 500X + 58 540 r=0.999 2 2 BrownSW Lee AM QOakes SC. EP710647 1996
2.3 PGPMB Juan C C Alberto P C. Afinidad 1986 43 406 505
PGPMB 4  Kamiya T Nakamura H Nakaguchi O. JP7391087
1973
PGPMB Alberto P C. Span ES509855 1983
Yoshika Y Tanaka M. JP6150986 1986
n= 50V, vy 7  Carruthers W. Some Modern Methods of Organic Syn-
W x100% - PGPMBO j(l)e;m Cambridge Cambridge University Press 1986.
mg mL "' Vi . )
8  Tanaka H Kikuchi R Torii S. Tetrahedron 1996 52
mL V, 50 mL
- o 7 2343
mlL W PGPMB 9 Livage] Henry M Sanchez C. Prog Solic State Chem
me 1988 18 4 259
Co acac 3 10 Rogic D Herak ] J. Acta Pharm Jugosl 1987 37 2
1 135
1 - Co acac 3 11 Lipczynski A M. Analyst 1987 112 4 411
G- . . 12 FENG Sheng-xi LIU Xiao-hong  HUANG Min-kang
Table 1 The conversion of penicillin G p-methoxybenzyl . ) . . -
ester oxidized by air catalyzed by sol-gel entrapped YANG Hui WU Gui-long. Chinese Journal of Antibi-
Co acac ; under different conditions % otics 1999 24 3 178
Initial pH value during Matrix
sol-gel process SiO, TiO, ALO;
5 98.8 91.2 96.7 1999 24 3 178
6 89.5 97.0 90.1 13 Imamiya K. JP 04108793 1992
8 94.5 95.3 95.6 14  Shalhoub G M. J Chem Educ 1980 57 7 525
Reaction conditions 1 g crude PGPMB sol-gel entrapped 15 Bywood R Gallagher G Sharma G K Walker D. ]

Co acac 3 containing Co acac 3 6.25 mg and 0.7 mL isobuty-

laldehyde stirring for 2.5 h.
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