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SYNTHETIC CEPHALOSPORINS

VIII. SYNTHESIS AND ANTIBACTERIAL
ACTIVITY OF CP6232, A NEW ANTI-

PSEUDOMONAL CEPHALOSPORIN

Sir:
The opportunistic infections caused by various

Gram-negative bacteria including Pseudomonas

aeruginosa, have progressively increased and become
a serious problem in chemotherapy. In recent years,

it was reported that cephalosporins having a
catechol and related aromatics at the C-3 position

exhibited potent activity against Pseudomonas
aeruginosa1'^. Wealso reported that cephalosporins
having 3-hydroxy-4-pyridone groups at the C-3 or

C-7 position of cephalosporins showed excellent

antibacterial activity against Gram-negative bacte-
ria including Pseudomonas aeruginosa3 ~ 5).

In particular, 7-[(Z)-(2-aminothiazol-4-yl)-2-

(1 -carboxy- 1 -methyl)ethoxyiminoacetamido]-3(Z)-
[2-(l,5-dihydroxy-4-pyridon-2-yl)ethenyl]-3-
cephem-4-carboxylic acid (CP6162)5) showed ex-
cellent antibacterial activity against Pseudomonas

aeruginosa. In continuing our efforts to improve the
antibacterial activity against Gram-negative bac-

teria, we examined other possibilities of 2-(l,5-
dihydroxy-4-pyridon-2-yl)ethenyl group as sub-

stituent in the C-3 side chain of cephalosporins by
modifying the linkage with the C-3 position. As a
result, we found that 7-[(Z)-(2-aminothiazol-4-yl)-
2-(l -carboxy-l-methyl)ethoxyiminoacetamido]-

3-[N-(l ,5-dihydroxy-4-pyridon-2-yl)methyl-iV-
methyl]aminomethyl-3-cephem-4-carboxylic acid

(CP6232), in which the l,5-dihydroxy-4-pyridone
entity was connected with the C-3 of the cephalo-
sporin through CH2-N(CH3)-CH2 bonds, showed

an excellent antibacterial activity against Gram-
negative bacteria including Pseudomonas aeruginosa.

This communication describes the synthesis and

antibacterial activity of CP6232 and the related
compounds.
Af-( l , 5-Diphenylmethoxy-4-pyridon-2-yl)methyl-
Af-alkylamines (5a ~ 5e), required as new side chains
of the C-3 position of the cephalosporins, were
synthesized as shown in Scheme 1. Compound 3
was prepared from 2-hydroxymethyl-5-diphenylme-
thoxy-4-pyrone (1) in the manner described previ-
ously5* and treated with thionyl chloride to give
2-chloromethyl derivative (4), which was, without
purification, subjected to react with excess of
alkylamines to give the corresponding amines
(5a~5e) in good yields. On the other hand,
/?-methoxybenzyl 7-[(Z)-(2-aminothiazol-4-yl)-2-( l -
diphenylmethoxycarbonyl- 1 -methyl)ethoxyimino-
acetamido] -3-chloromethyl-3-cephem-4-carboxyl-
ate (6)2'3) was converted by treatment with Nal in
acetone into 3-iodomethyl derivative (7), which
reacted with the amines (5a~5e) to give the
corresponding protected cephalosporins (8a ~ 8e).
Removal of the protective groups of 8a~8e with
CF3COOHafford the new cephalosporins (9a ~ 9e),
respectively.
The minimum inhibitory concentrations (MICs)
of the new cephalosporins were determined by the
standard, 2-fold, agar dilution method. In Table 1,
the MICvalues of these compounds against several
Gram-positive and Gram-negative bacteria are
summarized and compared with those of ceftazidime
(CAZ), which is one of the most potent agents
against Pseudomonas aeruginosa used in the current
clinical chemotherapy6*. The new cephalosporins
showed an excellent antibacterial activity against
Gram-negative bacteria including Pseudomonas
aeruginosa. Among them, the compound 9a

(CP6232) exhibited the most potent activity against
Gram-negative bacteria and the anti-pseudomonal
activity was 5~ 10-fold higher than those of CAZ.
As observed in the case of the compounds (9c and

9d), the increasing lipophilicity of the TV-substituent

Scheme 1.
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5a R'=-CH3

5b R'=-CH2CH2OH

5c R'=-CH2(CH2)3CH3

5d R'=-CH(CH3)2

5e R'=-CH2CH=CH2








