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Abstract—The new cephalosporins having N-linked quarternary ammonium salt at C-3 position were prepared from the reaction of
2-methylimino-3-methyl-1,3-thiazoline derivatives with cephalosporins. Also antimicrobial activities of those compounds were

determined. © 2000 Elsevier Science Ltd. All rights reserved.

In the past decade, even though cephalosporin anti-
biotics have made remarkable progress and contribu-
tion in the treatment of acute disease originated from
pathogenic infection in clinics, many efforts still exist to
achieve the well-balanced broad-spectrum and to
improve B-lactamase stability. Among them, quartern-
ary ammonium cephalosporins having aminothiazole
derivatives at C-7 have continuously been paid attention
and developed to improve the broad-spectrum activity.
The category of these can be devided into pyridinium
(ceftazidime,' cefpirome,? DQ-2556), cyclic quaternary
alkyl ammonium (cefclidin,* cefepime®), and other het-
ero cyclic ring (cefozofran®), and S-linked heterocyclic
ammonium cephalosporins.” However, only a few cases
of N-linked quaternary ammonium salts® of cephalos-
porin were reported. We found that 2-methylimino-3-
methyl-1,3-thiazoline derivatives were easily introduced
into the C-3 position of cephalosporin derivatives to
form a new type of N-linked quaternary ammonium
salt. Herein, we report the result of synthesis and anti-
bacterial activities of this new type of cephalosporin.
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The 2-(methylimino)-3-methyl-1,3-thiazoline derivatives
(1b-f) were conveniently prepared by the reaction of 1,3-
dimethylthiourea with o-chloroketone compounds in
good to excellent yield, while the 2-bromoacetaldehyde
diethyl acetal was used instead of chloroacetaldehyde
for the preparation of la according to the modification
of literature.”!°

Amide le was prepared from ester 1d under the condi-
tion of saturated NH; with sodium methoxide in MeOH
solution. The compounds 3-8'! were readily obtained by
introduction of la—f into C-3 position of 7B-[2-(amino-
thiazol-4-yl)-2-alkoxyiminoacetoamido]-3-acetoxymethyl-
3-cephem-4-carboxylic acid (2a—c) according to the pre-
viously reported method? as shown in Scheme 1. The
minimum inhibitory concentrations (MICs) of new
cephalosporins against 20 standard strains are summar-
ized in Table 1 and compared with those of cefpirome
and cefotaxime as references. MICs were determined by
the serial 2-fold agar dilution Muller-Hinton method.
Most of the new thiazolium cephalosporins exhibited
well-balanced antimicrobacterial activity except Pseudo-
monas aeruginosa. The substituents of thiazolium ring at
C-3 side chain did not largely influence the antibacterial
activity. However, the activity of 8 against Gram-positive
organism is superior to those of other thiazolium cephalo-
sporins. The antimicrobial effect of alkyloxyimino group
in the acyl side chain at C-7 position was explored. The
4c and 6c with allyloxyimino group was 2-fold Tore
active than those of 4a-b and 6a-b with methoxy- and
ethoxyimino group against staphylococcus aureus.

0960-894X/00/$ - see front matter © 2000 Elsevier Science Ltd. All rights reserved.

PII: S0960-894X(00)00130-X



1144

HN—CHj

HN—CHs

S. H. Kim et al. | Bioorg. Med. Chem. Lett. 10 (2000) 1143-1145

Ry

oy

Br

o)

OEt

OEt

b

N—<
CH

3

Table 1. In vitro antibacterial activity of new cephalosporins 3-8 (MIC: pg/mL)*

1a: R1 = R2 =H

1b: R1 =H, R2 =CH3

1c: R1 R2 = CH3

1d: R; = CO,Et, R, = CH,
1e: R,

1f: Ry, Ry = -(CHp)s

= CONHy, Ry =CH; ) ¢©

Strain CPR CTX 3 4a 4b 4c 5 6a 6b 6¢ 7 8a 8b 8c

S.p. A 308 0.007 0.007 0.007 0.013 0.013 0.013 0.013 0.007 0.007 0.013 0.007 0.007 0.013 0.004
S.p.AT7 0.007 0.002 0.007 0.004 0.013 0.007 0.007 0.004 0.004 0.013 0.007 0.007 0.007 0.004
S.p. 8b 1.563 100 >100 >100 50 25 >100 25 25 50 12.5 12.5 25 50

S.a. SG511 0.391 1.563 1.563 0.781 0.781 0.391 1.563 1.563 1.563 0.781 0.391 0.391 0.391 0.391
S.a. 285 0.781 3.125 3.125 1.563 1.563 0.781 1.563 1.563 1.563 1.563 0.781 0.781 0.781 0.781
S.a. 503 0.098 0.781 0.391 0.781 0.391 0.195 0.781 0.781 0.781 0.391 0.195 0.195 0.195 0.195
E. coli O 55 0.025 0.007 0.025 0.025 0.025 0.049 0.025 0.049 0.049 0.025 0.025 0.025 0.049 0.049
E. coliDC 0 0.013 0.025 0.098 0.049 0.098 0.195 0.049 0.098 0.098 0.098 0.049 0.049 0.098 0.391
E. coli DC2 0.049 0.013 0.098 0.049 0.025 0.025 0.098 0.049 0.049 0.025 0.025 0.025 0.025 0.025
E. coli TEM 0.049 0.025 0.098 0.049 0.098 0.195 0.049 0.195 0.195 0.098 0.049 0.049 0.195 0.391
E. coli 1507E 0.025 0.025 0.098 0.049 0.098 0.195 0.049 0.098 0.098 0.098 0.049 0.049 0.195 0.391
P.a. 9027 3.125 25 50 25 25 25 50 100 100 25 50 50 25 50

P.a. 1592 E 1.563 12.5 50 25 12.5 12.5 50 50 50 12.5 25 25 25 50

P.a. 1771 0.781 3.125 25 12.5 3.125 6.25 25 25 25 3.125 6.25 6.25 6.25 6.25
P.a. 1771 M 0.391 0.098 1.563 1.563 0.391 0.195 1.563 1.563 1.563 0.391 0.781 0.781 0.391 0.781
S.t. 0.025 0.025 0.098 0.049 0.049 0.098 0.098 0.049 0.049 0.049 0.049 0.049 0.098 0.195
K.0. 1082 E 1.563 1.563 25 6.25 6.25 12.5 6.25 6.25 6.25 6.25 3.125 3.125 3.125 6.25

K.a. 1522 E 0.025 0.025 0.098 0.049 0.049 0.098 0.098 0.049 0.049 0.049 0.025 0.025 0.098 0.195
E.c. P99 3.125 100 50 25 25 25 12.5 3.125 3.125 25 6.25 6.25 6.25 12.5
E.c. 1321 0.013 0.007 0.049 0.013 0.025 0.098 0.013 0.025 0.025 0.025 0.013 0.013 0.049 0.049

2Abbreviations: CPR, Cefpirome; CTX, Cefotaxime; S.p. A308, Streptococcus pyogenes A308; S.p. A77, Streptococcus pyogenes AT7; S.p. 8b,
Streptococcus pyogenes 8b; S.a. SG 511, Staphylococcus aureus SG 511; S.a. 285, Staphylococcus aureus 285; S.a. 503, Staphylococcus aureus 503; E.
coli O 55, Escherichia coli O 55; E. coli DC 0, Escherichia coli DC 0; E. coli DC 2, Escherichia coli DC 2; E. coli TEM, Escherichia coli TEM; E. coli
1507E, Escherichia coli 1507E; P.s. 9027, Pseudomonas aeruginosa 9027; P.s. 1592 E, Pseudomonas aeruginosa 1592 E; P.s. 1771, Pseudomonas aer-
uginosa 1771; P.s. 1771M, Pseudomonas aeruginosa 1771 M, S. t., Salmonella typhimurium; K. o. 1082E, Klebsiella oxytoca 1082 E; K.a. 1522E,
Klebsiella aerogenes 1522 E; E.c. P99, Enterobater cloacae P99; E.c. 1321, Enterobater cloacae 1321.
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In conclusion, the new type of 3-[N-methyl-N-(3-
methyl-1,3-thiazolium-2-yl)amino]methyl cephalosporin
derivatives possessed a well-balanced broad spectrum
and potent activity against Gram-positive and Gram-
negative except Pseudomonas aeruginosa.
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