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In the field of cephalosporins,
quaternary heterocyclic methyl groups at the C-3
position has led to a new class of cephalosporins
such as cefepime and cefpirome, the so-called 4th
generation cephalosporins which are characterized
by their potent activity". Since then many efforts
were attempted to synthesize more effective analogs.
One of these efforts has been synthesis of quater-
nary heterocyclic alkylthiocephalosporins using py-
ridiniumthiomethyls for the C-3 substituent®”. In
this paper we wish to report the synthesis and bio-
logical activity of the title compounds, the first ex-
ample of quinoliniumthiomethylcephalosporins.

The compounds 3a-3f tested were prepared as
outlined in Scheme 1. The 4-thioquinolone deriva-
tive 2a-2f from the corresponding anilines and ethyl
acetoacetate were prepared by the previously repor-
ted methods*®. Reaction between cefotaxime 1 and
4-thioquinolones 2a-2f in acetonitrile at 65C for
several hours in the presence of sodium bicarbon-
ate, followed by purification on flash column ch-
romatography to give cephalosporins 3a-3f in satis-
factory yields®. The NMR spectral data of the com-
pound were shown in Table T7.

The in vitro antibacterial activity of compounds
3a-3f was determined by the standard two fold agar
dilution method. The result is given in Table II
in comparison with that of cefotaxime as MIC/
(ug/ml). Cephalosporins bearing a quinoliniumthio-
methyl group at the C-3 position exhibited strong
activity with widely expanded spectra against Gram-
positive and Gram-nagative organisms. All 6 com-
pounds showed superior activity against Gram-posi-
tive bacteria and comparable or slightly inferior ac-
tivity against Gram-negative bacteria to cefotaxime.
Against pseudomonas aeruginosa. compounds 3a,

introduction of

279

Mﬁ T I:Itt .

CooH Re cns

2

CO;

R, R,
a H H
b OCH, OCH,
c OH H
d H OH
c OCH, H
f OH OCH,
Scheme 1.

3d and 3f displayed activity comparable to that of
cefotaxime. As shown in Table 1I, cephalosporins
3a and 3f were strongly active against Enterobacter
cloacae P99 and Streptococcus faecium MD 8b
which are resistant to most of cephalosporins in-
cluding cefotaxime. In a series of compounds, the
enhancement effect of hydroxy or methoxy groups
substitued at the quinoline ring on the antibacterial
activity was not detected.

Among 6 compounds, 3a was chosen for further
evaluation on the basis of its antistaphylococcal,
antipseudomonal and antienterobacterial activity.
The activity of 3a against selected MRSA, Enter-
ococcus, Pseudomonas and Streptococcus bacteria
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Table HI. In vitro activities of 3a
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Compound Organism (no. tested) MIC-range MIC. 50 MIC. 90
3a MRSA (Hoechst) (19) 0.781-50 125 25
Enterococcus 1 (20) 0.049-1.563 0.098 0.781
Pseudomonas 11 (20) 6.25-50 12.5 25
Streptococcus 1 (20) 0.002-50 0.025 0.391
Cefotaxime MRSA (Hoechst) (19) 1.563-100 125 25
Enterococcus 1 (20) 0.025-12.5 0.098 1.563
Pseudomonas Il (20) 6.20-100 12.5 50
Streptococcus 1 (20) 0.002-100 0025 0.391

is listed in Table III. Based on this result, further
studies are in progress to evaluate the compound
3a and modification of this derivative is under study
now.
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. The peaks of C-2 protons were hardly detected

due to water peaks in the range of 3-4 ppm.



