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Determination of g-Lactam Antibiotics by Gas-Chromatography
with Flame Photometric Detector (II)

Man Ki Park, Yung Hyun Cho, Jeong Seon Yang and Jeong Hil Park
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—For gas chromatographic determination with the sulfur-specific flame photometric detector, nine
B-lactam antibiotics without a-amino group were esterified with methyl iodide and eight g-lactam antibiotics
with a-amino group were esterified with borontrifluoride-methanol complex and then N-benzoylated with
benzoyl chloride. The gas chromatographic separation of these products was successfully carried out on
various silicon polymers (OV-1, OV-101, OV-17, OV-225, and QF-1) coated on the acid washed,
silanized diatomite. The structure of the esterified and N-benzoylated product was confirmed by mass spec-
trometer.
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7b ek 2 silybAlzl fEXE FPDY kieFol A Zal=of siliconfpfbiyel £KD 3 2
27l FAs Aol feltel #Eslo] REE A A7 22 FPDE £48 4 9
A}, &7 el 2 AAEL f-lactamA] FAEAF a-obwl st Y AL benzoylHE =9
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B #—Borontrifluoride-methanol -3 (BF; - MeOH) &= Merck-Schuchardt® (JB#%), benzoyl
chloride: Wl ¥k o o} AASA ¢z 29z ALsgct. 296 ALd Ao 7 =2
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1:} GFTzN o] a-aminort 9E A ¥ lmmolg HH2-4 7] o] #&lo] BF;+MeOH 3mlE 4

3 100°Cell A 1547 EoF 7FEsldch. wbSES A9t 2 A9l £ pyridine 3~4mlE stef) BES
=%t} —5°C o] &lo] A mutslw Al benzoyl chloride 1.2mmol& o} F A3 Aslslz —5°Col
Blel A 30 vl Zubg & Ao A 124 zk5oF vk st eh, w25 dichloromethane 5miof &
olz KESZ g EFA I 7 2~33 A Hstg ). dichloromethane =& 3t F4AsAE
o2 KA Z AEAFE ot 471445 9435 Fe 2 F dichloromethane 5mle] =
o] GC Z3#rell o]£39t}. Bacampicillin, pivampicillin 2 talampicilling pyridines| gl % #t
E benzoylft 47 AA oz gt

2B L 27 B4 —GC= 394nm interference filters} §li= 455E LM 371 Y34 Pye-Unicam
GCV chromatograph& o] 43l e}, #ARL &, o] et g, o4 E, 5% tetramethylchlorosilane% 2
2 223 A Ag coiled glass column (4mm id.x1,5m)e) MG e 2 23] (80~100 mesh)
o 43 ZALEL 3UAA ALsAch BRLEE WEE S S84 e @ 220°C, HHE 3
AEFHES £2E 44 280°C, 250°Cell A EAstglem, 24 7149 e N, 26ml/min,
H, 25ml/min, air 27ml/min, purge air 50ml/mine 2 3}¢c}.

GC-Mass spectrometer?] ZZ-2 OV-101 fused silica capillary #2 (0. 2mm i.d.Xx12m)-& A
8l GC (model: Hp 5840A GC, Hewlett-Packard, USA)2 #q¥ 9 zaex i 2tz 280°Ce}
210°C, carrier gasy He(JfiiE 20cm/sec)& A}-&3lg o, Hewlett-Packard model Hp 5985B
GC/MS Systemoj ] Source 2% 200°C, EMA ¢t 1.8KV, Elo| =] 70evE zAste BRELAHE
qe dgidh

BRI EBE
Methylester{t 3! N-Benzoyl {t—5F#ih ol a-olvl =77} Q& p-FdA FAAE 72
A7t o ZW A A GCoHre] 7bs g RVl A Bagt wheh Aot a-obvlkr|st Yw f-F
A FAA ] N-benzoylftie —5°C ofstoll A o 302l A SEHE YL of ERPHES =

Table I—Recovery test®.

% Recovery?

Antibiotic - - .
1st run 2nd run 3rd run z
Bacampicillin- HCl 95. 4 97.1 96. 4 96. 3
Pivampicillin-HCl 90.0 89.6 92.4 90.7
Talampicillin<HCl 94.6 93.7 9.2 93.2
Ampicillin+3H,O 86. 4 83.8 82.5 84.2
Amoxicillin-3H,O 84.9 80.2 82.9 82.7
Cyclacillin base 82.7 83.1 79.8 81.9
Cephalexin+H,O 95.8 93.1 95. 4 94.8
Cephadroxil -H,O 97.7 96.8 98.5 97.7

a. About 2.0 equivalence of benzoyl chloride was used vs. antibiotic.
b. Values based on the peak area response to the known amount of chloropromazine (the peak area

was calculated upon the previous report™.)
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Fig. 1—Mass spectrum of methyl esterified and N-
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Fig. 2—Possible framentation of methyl esterified and N-benzoylated cephadroxil.

* Corresponded with the previous report®

ot a-otu| k7l 7} Qi WEER f-lactamA] A EA 52 JEEHE EEBEKlS) F BMEA ol
2, ZFoIY UEFYEY JuZE I FAEAL RBAZ F HEPS A48 BHRENE
Z3to] o] ~'l 3l @ N-benzoylfh A7 AV 52 dstal LB Fo] 4] o 28] £ 524 F vtE F Ft
T &l 2 F&3o] N-benzoylfhdlojof stz = FEaYolAe A3d HA#ES o 48t
Fig. 12 BF;-MeOHz=} benzoyl chloride® 323} cephadroxil®) =2 gfxs)E o]},

i
1_

o] Ep4p
A EZo] A Fol-& peak: HBIEA ol]dtg ot m/e 208, m/e 267, m/e 25552 a-
aminoZte] benzoyl#s} =959 8L HoF 2 ¢ ch(Fig. 2). m/e 267, me 205, m/e 1775 <
3 &4 —OH7} methylether § X2, m/e 227, m/e 213, m/e 1298]¢] t}4¢] peakEo
carboxyl7] 7} methyl esterfb= 1 &-¢ el et =294 m/e 199, m/e 185, m/e 171, m/e

Vol. 28, No. 4, 1984



246 gyl - 2949 - FAA -3

Table II—Relative retention times of methyl ester derivatives of g-lactam antibiotic.

3% 0OV-225 3% QF-1 on 2% OV-17 on 3% OV-101 on 3% OV-1 on

Antibiotic on Diatomite Chromosorb  Gas Chrom Q Chtomosorb Chromosorb
C WAW DMCS HP w
Phenoxymethyl penicillin 1. 00% 1. 00® 1. 009 1. 0% N.D.®
Benzyl penicillin 1.06 0.84 0.95 0.98 N.D.
Carbenicillin 0. 47 0. 88 0.78 0.84 N.D.
Hetacillin 0.46 0.49 0. 80 0.68 N.D.
Dicloxacillin 0.77 0.33 0.50 0.52 N.D.
Cloxacillin 0.55 0.25 0. 47 0. 48 N.D.
Floxacillin 0. 45 0.20 0.32 0. 46 N.D.
Cefazolin 0.43 0.47 0.47 0.55 N.D.
Cephamandole nafate 0.29 0.22 0.20 0.46 N.D.

a) Retention time (fz, min.)= 35 4, b) tR 16.2, c) tg=12.0, d) tR 5.6, e) Non-detected.

rlo

14359 o] peak5-& cephalosporinf%e] Euto] o] 9o WBsE AYAd peakolw] o5
Richter%¥ s} Porter5%¢] »rts o X 3tc},

GCoj| o8t HILIAE % HEBREATEIC| B Hth—a-olv| )7}t gl o8 7] p-lactamA
FAEA ] methylester 22 5ol AalA 6717 FAA A Slsktke Table I 7 3¢
':P- of ZollAl & F Sl uhet o] BAHE Fol silylbA ) FEE silicond] 23 4-& <

5l Z2) A4 o Al & o] methyl ester § 53] So] ¥HIE ¢ 21} Chromosorb Weoll OV-1& 9J3l &4

A AE AY BFHEA olstdetl. ol @Al 2 2¢l Chromosorb Wel methyl ester -§=3] 5o
BES AV BEEES 2 A REHEER] doivr] Weoz YA silyhdt ampicillin
S HA 719 Chromosorb WAW-DMCSel OV-172 Q13 &34 & o]£3 A?E 7& o] §
Z Az 4 k. E& 0OV-1017 McReynolds # (Rohrschneider##0)% 7} A9 $4+g OV-1
€ NiEd T2E 43 A Ao e o] Al adl FEAsE OV-10le] M 9 w53 4
BECRECE vreb A G Zolvh Vel A vrebd ube} Zo] 0.6% QF-10 4+ phenoxy-
methylpenicillin®] f£#54) 7ko] & el 4] benzylpenicillin} carbenicillin®] F%HFEERR] 0.875%
0.840] 32, cloxacillin?} floxacilling 0,249} 0.222 4] & F&1=5x o354 2.1}, benzylpenicillin
3} carbenicillin® OV-1010] 4], cloxacillin=} floxacillin® OV-225 == OV-170]4 o3 3lA &
E]%‘ F A=t (Table I, QF-1of 4 A& Fe] =& HES] OV-1010]+} OV-2256]4 A9 A
E AYE Jenz 24 HE webd FAAE GEAASA A4 F80 98 e
o},
a-otu) =77} 9 A4 53 BF,-MeOHe} benzoyl chloridez A=)t o2 0.9% QF-108
2090 2 2246 oh (Table TID. fghko] ¥l 23 27442 OV-2057} 3% 3451 el A
o zd fxAEo] A BHEAA ohstg ot duEth~iKiEd: BEMHAA 44 23U
Evrard 9.2 BT Silanized “Gas Chrom P7ol A EEEE= #HEA7 QF-144 o] & $x3
b A BWHEA ke 2t vt sl wEbAl fitke] vlad e EEHKoR p-lactamip
FAEAE Hirsteied Dol g AL FaFol HL AFE o] LdlE Aol wigtA sl

Fig. 3& o] $#i&fto) 4 %25 benzylpenicilln FAL4 & HF3le] wlo)Qule] A4S T
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Table III—Relative retention times(fg) of ester

derivatives of N-benzoylated g-lactam '1
antibiotic.
Antibiotic tg®
Phenoxymethyl penicillin 1.00® (A) (8}
Pivampicillin 1.84
Talampicillin 1.28
Bacampicillin 0.87
Amoxicillin 0.86 = =
Ampicillin 0.78 2 2
Cyclacillin 0.59 'aé) ]
[
Cephadroxil 1.01 & &
Cephalexin 0.96
a) Column: 0.9% QF-1 on Chromosorb WAW- J
DMCS (80-100 mesh), column temperature: J |
200°C mn W0 5 1 15 mab 5 W0 ®

b) Retention time=10.6 min.
) on time mm Fig. 3—Gas chromatograms of one-month stored(A)

= HE N ol and fourteen-month stored(B) benzylpeni-
= A%AA Eiﬁ?ﬂ A EREA w2 1Y cillin preparation stored at room tempera-
2E Y 24¢ A F2| gas chromatogram ture without protecting from light. Column:
L E2A BEBLE dodlve SAE HAgFxn 0.9% QF-1 on Chromosorb WAW-DNiCS
ek wabd B Adubde 3§ p-FEA (80-100 mesh), oven temperature: 200°C.

HAEWESS SHERE FEARNA B4E ¢ 9% Aol
Benzoyl chlorides] 93 a-aminofs® 713 -2gA FAAY HHTS SHARES A4 A
Aot 2 EREE AU Folsh Aze] Bastehe vl Uk

¥ ]

a-aminofz} & f-lactamB FEWHE S-S methylesterfhaltoz  GC 4#ro] 71%53ty, a-o}
271 % 1A AL 2 methyl ester $EAE S Aoz N-benzoylfh A#A w24 GCz £
A 4 gk o] FEAELS FEMMLAD F2EN A8 7HA silicon HEAEE A3 T2
A FAGE APl A BHE T A )& FHBEMAEGY BRE BRES 718 SObxE
WHBE FATe2A KIS FARL LA FE3HA F_F F A& Aolrh
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