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Abstract —— A mixture of sodium cgphalotin (%), sodium ceftezole (%},
sodium cefazoline (%), sodium cefapirin (%), and sodium cefacetrile (é}
with gabexate mesilate (FOY) (Q) in water produced the salts (Z), {%),
(2), (19) and (%&), respectively, as precipitates, which were examined
for antibacterial activity against various strains,

1.2 as an effective drug for proteclytic enzyme

Gabexate mesilate (FOY) is known
inhibition and has been utilized for the therapy of acute pancreatitis.3 We have
- examined the antibacterial activity of the new compounds obtained by a reaction

of FOY and cephalosporin derivatives in high concentration at room temperature,4
althqugh interactions between FOY and antibiotics are already known. This paper
describes an examination of their antibacterial activities against 23 gram-positive
and gram-negative bacteria.

Accordingly, we chose five drugs, namely, sodium cephalotin (%), sodium ceftezole
(%), sodium cefazoline (%), sodium cefapirin (%) and sodium cefacetrile (2), as
cepharosporin derivatives, and examined the interaction of each drug with FOY (Q).
To a solution of sodium cephalotin (%) in water was added an ag. solution of FOY (Q)
whereupon the corresponding salt (z) was immediately produced as a precipitate

which showed the some Rf values with that of the starting materials (1} and (§),
indicating the precipitate to be the salt. Similarly, a mixture of sodium ceftezole

(%), sodium cefazoline (), sodium cefapirin (4) and sodium cefacetrile (2) with

FOY gave the compounds'(g), (g), (%Q) and {%%), respectively. The chemical data of
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these products are summarized in Table 1.

The antibacterial activities5 of the compounds (7), {(B), (2), (19) and (1l) were
examined for 23 strains including gram-positive and gram-negative bacteria and the
results, in comparison with those for sodium cephalotin (%), sodium cefazoline (%),
sodium cefazoline (%), sodium cefapirin (4) and sodium cefacetrile (3), are
presented in Table 2.

Interestingly, compounds (3) and {(}1) show almost the same antibacterial activity
as do sodium cefazoline (%) and sodium cefacetrile (é) and compound {kg) afford
better antibacterial activity than that of sodium cefapirin (%) even though their
molecular weights are nearly twice those of cephalosporin .derivatives, and, compound
(%&) is not so seluble in dimethyl sulfoxide which was used for the bioclogical test.
This fact shows that compounds containing carboxylate functions such as cephalos-
porin derivatives are incompatible with compounds having guanidino groups such as
FOY, because of the formation of insoluble guanidino salts in water, when both com-

pounds are used in an infection.

EXPERIMENTAL SECTION
Melting points were determined on a Yazawa Micro apparatué and are not corrected.
Infrared spectra were recorded on a Shimazu IR-400 spectrometer, nuclear magnetic
resonance spectra were recorded on a JNM-PMX 60 spectrometer using tetramethyl-
silane as internal standard,

Typical procedure

To a solution of 250 mg of sodium cephalotin (%) in 1 ml of H20 was added a solut-
ion of 100 gm FOY in 4 ml of H,0 at room temperature. The resultant precipitate
wag filtered and recrystallized from EtCH to give 130 mg of ] as colorless needles

[Rf 0.66, 0.56 (nBuOH : HZO : AcOH 8 : 4 : 1 v/v)], mp 144 - 1450; ir (KBr) 3250,

1760, 1730 and 1650 cm-l; nmr (CDCl3 + CDBOD) 1.37 (3H, t, J = 7 Hz, COZCH2C§3),
1.43 - 1.93 (6H, m, -C§2)3—), 2.03 (3H, s, COC§3), 2.63 {2H, t, 4 = 7 Hz, —cgzco—),
3.16 (2H, t, i = 7 Hz, —NH—CEQ-), 3.20 (1H, 4, J = 18 Hz, -C—ng), 3.59 (1H, 4,

g = 18 Hz, -S-CH-}, 3.77 (2H, s, Ar-CH,), 4.32 (2H, g, J = 7 Hz, Ar-CO,CH,~), 4.77

2

(1, 4, J = 13 Hz, AcO-C-), 5.03 (1H, d, J = 13 Hz, AcO-CH-), 4.93 (1H, d, J = 5 Hz,
i <
-5-C-NH), 5.61 (1H, 4, J = 5 Hz, NH-CH), 6.87 (1H, 4, J = 3 Hz, \E:;ﬂ\ Y,
i

H =
6,90 (lH: S, l, ll - Y. 7.10 (2Hr d, g__= 8 Hz, 'Och ).r 7.12 (1H, 4,

I 3Hz, J ), 7.96 (24, 4, J = 8 Hz, ~0,0 » ). Anal. caled. for

—802—




HETEROCYCLES. Vol 12. No 6. 1979

Calcd. for C32H39N501082-H20: c, 52.23; H, 5.62; N, 9.52, PFound: €, 52.18; H,
5.88; N, 9.18 %.
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Table 1

) 5y
R™-CH,-CONH\F 3 s
H
i
O):N C-NH- (CH,) -
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coy- clz-Nx-z— (CH,) g-CO, —Q—COZEt
NH2
Starting Products
materials
Rl R2 Splvent
Salt Mp(oc) for recry- Formula
stallization
I I Sodium
cephalotin _
[ S 1 CH4C00~- (1) 4 Thh-145 EtOH C32H39N50]052
N=[i N Sodium
I - l i c(:;{tezole 8 158-159 EtOH FPLITUIN PLN
N=/ 8 5=
= N Sodium
- cefazoline 3 .
r_}'“‘m /"\sts (3) :;gg EtOH C3oM37M110853
- 3 -
N
\ Sodium
cefapirin 104.5- EtOH C o H N, O _5
Sodium
CN- CH3C00- ?E{acetri!e Ad 160-152 E£tOH 629H36N60IOS
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Table 2

Antibacterial Spectra of the Compound Z‘ and Sodium Cefalotin (CET)

MIC in ug/ml
Organism Lomp. z‘ CET

106 108 I06 iOB
Staph. aureus 209-PJC-1 0.1 0.39 0.1 0.2
Staph. aureus Smith 0.78 1.56 0.39 0.78
Staph. aureus 077 0.39 0.78 0.2 0.39
Staph, aureus (:-Hi’fr 0.39 0.78 0.39 0.78
Strept. pyogenes C-203 0.2 0.2 a.i g.1
Strept. pneumoniae | 0.2 0.2 0.1 0.1
E. coli H 1.56 3.13 0.78 1.56
E. coli JC-2 12.5 25 6.25 12.5
E. coli 14 6.25 12.5 3.13 6.25
E. coli 377* > 100 > 100 > 100 > 100
£. coti 73" > 100 >100 100 > 100
Kleb. pneumoniae 1.56 3.13 1.56 3.3
Kleb. pneumoniae 363" > 100 >100 > 100 > 100
Pr. mirabilis PR-14 6.25 12.5 3.13 6.25
Pr. morganii No.9 > 100 >100 >100 > 100
Pr. vulgaris CN-329 > 100 > 100 100 > 100
Pr. vulgaris No.3 >100 * 100 > 100 >100
Ent. cloacae 233 >100 > 100 >100 100
Ent. cloacae 13047 > 100 > 100 >100 > 100
Ser. marcescens 13880 >100 100 >100 > 100
Ps. aeruginosa 25619 > 100 > 100 >160 - 100
Ps. aeruginosa Denken >100 >100 >100 *100
Ps. aeruginosa No, 24 >100 >100 >100 >100
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Antibacterial s$pectra of the Compound Q

MIC in  ug/ml

Crganism

|O6 108
Staph. aureus 209-PJC-1 >1 00 =100
Staph. aureus Smith >100 >100
Staph. aureus 077 >100 >100
Staph. aureus t-1y" >100 >100
Strept. pyogenes C-203 >50 >50
Strept. pneumoniae | . >50 >50
E. coli H >100 >100
E. coli JC-2 >100 >100
E. coli 14 >100 >100
€. coll 377" 5100 >100
E. coli 73 >106 100
Kleb. pneumoniae >l‘00 >100
Kleb. pneumoniae 363* >100 >100
Pr. mirabilis PR=14 >100 »100
Pr. morganii No.9 >100 »100
Pr. vulgaris CN-329 >100 »100
Pr. vulgaris No.3 >100 >100
Ent. cloacae 233 >100 >100
Ent. cloacae 13047 I >100 >100
Ser. marcescens 13880 >100 >100
Ps. aeruginosa 25619 7 100 >100
Ps. aeruginosa Denken >100 >100
Ps. ae\;uginosa No. 24 >100 >100
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Antibacterial spectra of the compound’g and Sodium Cefazolin (UEZ)

MIC in pg/ml
firganism Comp. ,g CE?

f06 108 106 108
Staph. aureus 209-PJC-1 0.1 0.2 0.1 0.2
Staph. aureus Smith 0.78 1.56 0.78 1.56
Staph. aureus Q077 ’0.78 0.78 0.39 0.78
Staph. aureus C-III* 0.39 1.56 0.39 1.56
Strept. pyogenes C-203 0.1 0.1 0.1 0.1
Strept. pneumcniae | 0.t 0.1 0.1 0.1
E. coli H 1.56 1.56 1.56 1.56
E. coli JC-2 1.56 1.56 1.56 ' 1.56
E. coli 14 1.56 1.56 1.56 1.56
E. coli 377 6.25 25 6.25 25
E. coli 73* 25 >100 25 . 100
Kleb. pneumonliae 1.56 3.13 1.56 3.13
Kleb. pneumoniae 363" >100 >100 > 100 >100
Pr, mirabilis PR-4 3.13 6.25 1.56 3.13
Pr. morganii No.9 > 100 > 100 > 500 > 100
Pr. vulgaris CN-329 100 > 100 100 >100
Pr. vulgaris No.3 ’ > 100 >100 >100 >100
Ent. cloacae 233 > 100 >100 >100 >100
Ent. cloacae 13047 > 100 >100 > 100 >100
Ser. marcescens 13880 > 100 >100 >100 o200
Ps. aeruginosa 25619 > 100 >100 >100 >100
Ps. aeruginosa Denken > 100 >100 >100 >100
Ps. aeruginosa No.24 > 100 >100 >100 >100
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Antibacterial Spectra of the Compound 18 and Sodium Cefapirin (ceP)

MIC in  pg/ml
Comp. 10 CEP
Organism I06/m1 IOB/mI 106/m] IOB/ml
Staph. aureus 209-PJC-1 0.1 0.2 0.1 0.2
Sraph. aureus Smith 0.4 0.8 0.8 1.6
Staph. aureus 077 0.2 0.4 —_ -
Staph. aureus T 0.4 0.8 0.4 0.4
Strept. pyogenes (-203 0.025 0.025 0.05 0.05
Strept. pneumoniae | 0.05 0.05 0.05 0.05
E. Coli H 1.6 3.1 1.6 3.1
E. coli JC-2 25 100 25 100
E. coli 14 6.3 25 6.3 25
E. coli 377* >100 >100 >100 >100
E. coli 73* N >100 >100 >160 >100
Kleb. pneumoniae 1.6 1.6 1.6 3.1
Kleb. pneuroniae 363" >100 >100 >100 >100
Pr. mirabills PR-14 3.1 12.5 6.3 12.5
Pr. morganii No.$ >100 >100 >100 >100
Pr. vulgaris CN-329 >100 >100 >100 >100
Pr. vulgaris N&.3 >100 >100 >100 >100
Ent. cloacae 233 >100 >100 >100 >100
Ent. cloacae [3047 >100 >100 >100 >100
Ser. marcascens 13880 >100 >100 >100 >100
Ps. aeruginosa 25619 >100 >100 >100 >100
Ps. aeruginosa Denken >100 >100 >100 >100
Ps. aeruginosa No.24 >100 >100 >100 >100
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Antibacterial gspectra of the Compound ] and Sodium Cefacetrile (CEC)

MIC Tn  yg/ml

Organism Comp. ']u!\.. CET

108 108 108 168
Staph. aureus 209-PJC-1 0.39 ©0.78 0.39 0.78
Staph. aureus $mith 1.56 3.13 1.56 6.25
Staph. aureus 077 0.78 3.13 0.78 3.13
Staph. aureus C-M* 1.56 3.13 1.56 3.13
Stre‘pt. pyogenes C-203 0.39 0.39 0.39 0.39
Streth. pneumoniae | 0.2 0.2 0.2 0.2
E. coli H 12.5 12.5 12.5 12.5
E. coli JC-2 12.5 12.5 12.5 25
E. coli 14 6.25 iz.5 6.25 12.5
E. c:oli 377* 25 50 25 50
E. coli 73* 50 >100 50 >100
Kleb‘\f pneumcn i ae 12.5 12.5 12.5 12.5
Kieb. pneumonise 363" >100 5100 >100 >100
Pr. mirabilis PR-14% 12.5 25 25 50
Pr. morganii No.9 >]100 >100 >100 > 00
kr. v‘ulganis CN-329 >100 >100 >100 >100
Pr. v;ulgaris No.3 >100 >1 00 >100 > 00
Ent.’ cloacae. 233 >100 >100 >1 00 >100
Ent. cloacae |3047 »>100 100 >100 >100
Ser. marcescens 13880 >100 >100 >100 >1 00
Ps. aeruginosa 25619 »>100 »100 100 >100
Ps. aeruginosa Denken > 10¢ > 00 >100 >100
Ps. aeruginosa No.2h >100 >1 00 >100 > 00

#;  f=lactamase-producing strains
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