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Description 

The present invention relates to new derivatives of cephalo­

sporins, to a process for preparing same and to pharmaceutical composi­

tions containing said derivatives of cephalosporins as active ingredients. 

More -particularly, the invention relates to new cephalosporins 

substituted in 3 position by a Het-S-:CH2 .group, in which Het denotes 

a heterocycle with 5 moieties comprising at least 2 atoms of nitrogen 

and possibly one atom of sulfur or a heterocycle. with 6 moieties compri·· 

sing 1 atom of nitrogen. 

Belgian patent No. 866 038. cites or describes inter alia a 

series of sulfoxides of cephalosporins corresponding to general formula: 
0 

(I) 

Het 

COOH 

X = H COOH . I 

·in which Het represents a heterocycle with 5 or ,6 s:noieties and in 

particular a 1,2,3-triazole, a 1,3,4-triazole, a 1,3,4-thiadiazole.; a te~ra­

zole or a 2-pyridyl group, possibly substituted. 

The cephalosporins of. formula (I) are generally supposed to 
. . 

possess a very considerable bacterial activity against Gram positive 

and Gram negative bacteria and to be effective against penicillinase-

25 producing ·staphylococci. 

The present invention relates to new cephalosporins which 

possess a bacterial profile very different from that of the compounds 

of the above...;mentioned Patent. In fact, the compounds of the invention 

have remarkable activity on enterobacteria, including those producing 

30 _{!l-lactamases, whilst they are very weakly active on· staphylococci. 

These new cephalosporins correspond to general formula: 
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H2N...._(S~i 0 ~ 
N- . II ~s <) - C---NR ------.---;! II · 

H RI l ')-N u .H2S-R3 

" 0 . 0-C---COOH 
I COOA 
R2 

in which: 

.R1 and R2, taken separately, each represent a methyl group 

10 or else 

• R
1 

and R
2 

taken together represent a 1,3-propylene group, 

• R3 represents a heterocycle of formula: 

15 

a) N- NH with R
4 

= H, NH
2 

A~J 
~"'-R4 

b) with R .5 = NH2, SH 

c) HOX) 
20 . I 

~ 

i._., • A represents hydrogen, a cation or an ester or hemiacetal, 

easily hydrolyzable or metabolically labile and pharmaceutically accep­

table. 

25 In the present Application:. 

- the term "cation" denotes an alkaline or alkaline-earth 

ion, preferably sodium, potassium or calcium ions or the "ammonium" 

derivative resulting by protonation of .a pharmaceutically acceptable 

amine such as ethylenedi~mine, ethanolamine, tromethanine and the 

30 like or of -an amino acid such as lysine, arginine or acetylcysteine,. 

to form addition ·salts. 

- The term ester or hemiacetyl, easily hydrolyzabfo or metaboli-· 
. . 

cally labile and pharmaceutically acceptable, denotes radicals such 
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as phthalidyl, pivaloyloxyniethyr, acetoxymethyJ, ethoxycarbonyloxy­
methyl, 1-(ethoxycarbony loxy )-ethyl, ace tony 1, c( -methoxy, o( :-carbo­
methoxymethyl, carbomethoxymethyl, carbetoxymethyl and the like. 

The invention also relates to·a process for preparing the 
compounds of formula {II) 

+ 
TrNHJ(S)< ·. 

. C-COOH 
II 

CH 2Br 

~H3 
coo-7-ctt3 r f 1 yH3 

CH 3 0- C- COOC-CH 
I ( 3 
R2 CH 3 

(III) 
(IV) 

Tr = trityl 

TrNf\...Qs 1 
I I oil 

N C - C - NH -----.....--1· ~ r· s 

~ R
1 

· CH3 J_ N ,O 
I I I o 

CH,Br 
.... 

6- C- COOC- CH3 l I 
. R2 CH 3 

(V) 

TH3 
COO- C --CH3 

. I . 
CH 3 
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s . TrNH'() . O t 
(VI) N~ . U . S 

C - C - NH-----~/ 
ll J_~J 
N R1 CH- 1~ 
l I I .:> 
0- C-COOC-CH- 0 

I I .) 
R CH3. 

2 

(VII) 

H + 

(II) 

.. 
2S R3 

CH-
I .> 

COO-y -<:H3 
CH­. .) 

The first step consists in acylating the 7-amino 3-bromomethyl 
1.5 3-cepheme carboxylate of tertiobutyl S-oxide-1 (Ill) by the acid (IV). 

Before carrying out the reaction of acylation, it is desirable to substi­
tute the ·amino group of the acid (IV) by a protector group easy to 
eliminate subsequently. The groups usually used in ~rganic s_ynthesis 
for the protection of the amines and in particular the trityJ group 

20 may be used. 

25 

30 

To effect the reaction of acylation, it is necessary to proceed 
with activation of the carboxyl group of -the compound (IV) preferably 
by conversion of the acid into anhydride by action of a carbodiimide 
such as dicyclohexylcarbodiimide. . 

The reaction of activation is carried out within a· suitable 
organic solvent such as tetrahydrofuran at a temperature of between 
0 and .50°C and preferably at ambient temperature. The reaction of .· 
activation is possibly facilitated by addition of a hydroxylated derivative 
such as I-hydroxide benzotriazole;. 

The solution of the acylation reagent thus ·obtained, from 
which the dicyclohexylurea formed is removed by .filtration, is added 

. . . . 
to. a solution of the compound (III) in a ~olvent such as dimethyl 
~ormamide• The addition ·of the two reagents may also be carried 
out in reverse order. 
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By action. on the compound (V) thus obtained of a thiol R3SH 
(VI) possibly substituted on the heterocyde, the compound (VII) is 

obtained. The reaction is carried out by contact of the two reagents 

w~thin a suitable solvent such as dimethylformamide or N,N-dimethyl-

acetamide at a temperature of baween 0 and 50°C and preferably 

at ambient temperature. Operation is carried out in the presence of 
an alkaline agent such ·as triethylamine or bicarbonate of potassium. 

The product (VII) is ·isolated by dilutfon with water then purified 

by the usual methods and in particular by chromatography over silica 

10 gel. 

The thiol may also be replaced by its sodium salt. The· same 

reaction solvents are used and operation is in this case carried out 

without alkaline agent. 

Finally, to arrive at compounds (II), the protector groups 
15 on the amine and the carboxyl functions are simultaneously eliminated 

by a known process, in particular by hydrolysis in acid medium by 

using a mineral or organic acid such as hydrochloric acid in formic 

acid or trifluoroacetic acid. · 

Concerning the raw materials used in this process, compounds 
20 (III) and compounds (IV) as well as their derivatives in which the amino 

group is bl~cked by a protector group, are known. 

Compounds (II) of the invention in which A is other than H, 

are obtained from compounds (II) in· which A is H by reac.tions known 

per se. :in this way, the mineral salts are obtained by .action on com-
25 pounds (II) in which A = H of a mineral base such as sodium or potas­

sium hydroxide or sodium bicarbonate in equimoJecular quantity. The 
reaction is carried out in a solvent such as ·water or ethanol and the 

salt obtained is isolated by evaporation of the solution. 

The salts of organic bases or of amino acids are obtained 

30 by action, on a solution of the acid (II; A = H) .in a solvent or a mixture 

of suitable solvents, of an equimolecular quantity of the organic base. 

The salt is isolated by precipitation with ether. 

The esters are obtained by the known proceses of esterifi~ation, 

for example the action of a halogen deriv~tive on a salt such as the 
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sodium salt of the acid will advantageously be used for example. The 

reaction will preferably be carried out in a solvent capable of dissolving 

the starting acid derivative for example in dimethylformamide. 

Isomers of syn and anti form are obtained by suitably selecting 

the reagents. 

The following examples will enable. the scope of the invention 

to be more readily understood. 

As is usual in this family of compounds, the products according 

to the invention do not present a clear melting point but only points 

JO of decomposition which do not enable them to be characterized. 

The products will therefore be characterized by their nuclear 

magnetic resonance spectrum recorded at 60 MHz, the inner standard 

being hexamethy ldisiloxan. 

The following abbreviations wiU be used: 

15 - s 
-D 

: singlet 

: doublet 

- T : triplet 

- Q : quadruplet 

- D of D: doublet of doublet 

20 - S.e. 

-M 

- AB 

- J 

: enlarged singlet 

: multiplet 

: system AB 

: represents the coupling constant 

f\foreover, elementary microanalyses have b"een made in each 

25 case and are in agreement with the formulae indicated. 

EXAMPLE 1 

7-[2-(2-amino 4-thiazolyl) 2-(2-carboxy 2-propyl oxyimino) acetamido] 

_3,..(ltl 1,2,4-triazole 3-yi thiomethyl) 3-cepheme 3-carboxylic S-oxide-1 

acid, Syn isomer (CM 40765) 

30 (II) R1 = R2 = CH3; A = H; R3 = N-NH 

. -~J 
a) 7-[2-(2-tritylamino 4-thiazolyl) 2-(2-t-butoxycarbonyl 2-propyl o~Y.:. 

imino) acetamido] 3-bromomettwJ 3-cepheme carboxylate of 4-tertiobuty~ 

S-oxide-1, syn isomer 
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(V) R1 = R2 = CH3 
_ 

To a solution of 5 g of hydrochloride of 7-amino 3-bromomethyl 

3-cepheme carboxylate of 4-tertiobutyl S-oxide-J in 90 ml of methylene 

\(;'- chloride are added 1.72 ml of triethylamine, 7 .57 g of 2.:.(2-tritylamino 

· 5 4-thiazolyl) 2-~2-t-butoxycarbonyl 2-propyl oxyimino) acetic acid, 2.84 

g of dicyclohexylcarbodiimide -and 0.1 g of hydroxybenzotriazole. The 

mixture is stir~ed for 15 hours at ambient temperature then the dicyclo·-
. . 

hexylurea formed is filtered. 

After evaporation of the solvent, the residue is chromato-

10 graphE'.d over a column of silica gel (250· g). By eluting with a hexane­

ethyl acetate 50-50 (vol/vol) mixture, 4.3 g of the expected product 

are obtained. 

NMR ·spectrum (in solution in deuterium dimethylsulfoxide) 

1 H at 8.~ pprr{NH-Trit, S) - 1 H at 8.07 ppm (NH-CO, D, J=9 Hz) 

15 - 15 H at 7 .25ppm (H tr it, S) - 1 H at 6.72 ppm (H thiazole, S) - 1 

H at 5.88 ppm (H7' D of D, J1=9 Hz, J 2= 4 Hz) - 1 H at 4.96- ppm 

(H6, D, J=4 Hz) - 2 H at 4.50 ppm (CH2Br, AB, JAB=l2 Hz) - 2 H 

20 

25 

30 

at 3.77 ppm (CH2 in 2, S.e.) - 9 Hat 1.45 ppm (CH
2 

in 2, S.e.) ··· 
CH . 

-.-"3 . 
9H at 1.45 ppm (-er- CH

3
, S) -

CH
3 

-

CH3 ,_ 
6 H at J.37 ppm (-C-, S) - ·9 H 

I 
CH3 ..CH'2. 
t - --"'-

(- C - CH3, S). 
l -

I 
at 1.27 ppm 

CH3 
b) 7-0-(2-tritylamino 4-thiazolyl) 2-(2-t-bu_t~xycarbonyl 2-propyl oxy­

imino) acetamido] 3-(lH 1,2,4-triazole 3-yl thiomethyl) 3-cepheme 

carboxylate of 4-t-butyl S-oxide-J, syn isomer 

(VH) R1 = R2 = CH3; R3 = rNH . 

. ·)~)-

To a solution of 2.8 g of the brominated derivative obtained 

. hereinabove in 20 ml of N,N-dir'nethylacetamide are added 0.308 g 

of 3-merc~pto lH l,Z,4-triazole then 0.4 ml of triethylamine. After · 

3 hours of stirring at ambient temperature, the solvent is evaporated 
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in vacuo and the residue is di.ssolved in 80 ml of methylene chloride. 

It is chromatographed over a column of 120 g of silica gel. By eluting 

with ethyl acetate, 2.3 g of the expected product are obtained. 

V c) CM 407-65 

5 1.06 g of the preceding product is stirred for 30 minutes at 

ambient temperature in 10 ml of trifluoroacetic acid. The mixture 

is evaporated in vacuo up to 5-6 ml then precipitated by addition 

of 200 ml of anhydrous ether •. The precipitate is drained, washed with 

ether anhydride and dried. The preceding. operation is repeated a second 

10 time and 0.6 g of the expected product is obtained in the same way. 

NMR spectrum 

5 H between 9 and 10.5 ppm (~H triazole, NH2, 2 COO_!:!, _S.e.) - 2 

H at 8.40 ppm (NHCO, H triazole, M) - l H at 6.87 ppm (H thiazole, 

S) - l H at 5.97 ppm (H7, M) - 1 H ~t 4.92 ppm (H6, D, J:4 Hz) -

15 1 H at 4.5 ppm (CH2S-, A of AB, JAB= 13 Hz) - 1 H at 4.30 ppm (CH2S, 

B of AB, JAB =13 Hz) - 2H at 3.80 ppm (CH2~, S.e.) - 6 H at l.4T 

CH
3 

. 
/-

ppm (- C , S). 

' . CH3 
EXAMPLE 2 

7{2-(2-amino 4-thiazolyl) 2-(2-carboxy 2-propyl oxyimino) acetamidoJ 

20 3-(2-amino 1,3,4-thiadiazol 5-yl thiomethyl) 3-cepheme 4-carboxylic 

S-oxide-1 acid, syn isomer (CM 40803) 

(II) R1 = R2 = _cH3; A= H; R3 :re~ 

. . S-"NH2 
a) 7-(2-(2-tritvlamino 4-thiazolyl) (2-t-butoxycarbonyl oxyimino)-

acetamido] 3-(2-amino 1,3,4-thiadiazol 5-yl thiomethyl) 3-cepheme 

25 carboxylate of 4-t-butvl S-oxide-1, syn isomer. 

(VII) R
1 

= R
2 

= CH3
; R

3 
= N-N 

.J~sANtt2 
The mixture of J g of the brominated derivative of Example 

J a)-, 0.18 g of 2-amino 5-mercapto 1,3,4-thiadiazole and 0.12 g of 

potassium bicarbonate in JO ml of dimethylformamide is stirred for 

30 16 hours at ambient temperature. The solvent is evaporated in vacuo 
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·and the residue is dissolved in methylene chloride. The solution is 

washed with water then with a saturated sodium chloride aqueous 

solution •. It is dried over magnesium sulfate then the solution is concen-

· V. trated to 5 ml. It is chromatographed over a column of 25 g of silica 

5 gel. By eluting with an ethyl acetate-hexane 90-10 (vol/vol) mixture, 

1 g of the expected product is obtained. 

JO 

15 

20 

b) CM 40 .803 

The mixture of 0.55 g of the protec"ted product obtained 

hereinabove and 6 ml of trifluoroacetic acid is stirred for 45 minutes 

at 20°C. It is concentrated in vacuo to about 3 ml then precipitated 

by addition of ether. The solid is drained and dried over phosphoric 

anhydride. 0.39 g of the expected product are obtained. 

NMR spectrum 

J H at 8.5 ppm (NHCO, D,_ J=9 Hz) - 6 H between 6.5 and 8.5 ppm 

(2 NH2, 2 COO.!:!, M) - 1 H at 6.90 ppm (H thiazole, 5) - l H at 5 .• 97 

ppm (H7, M) ~ l H at 4.96 ppm (H
6
, D, J=4 Hz) - 1 H at 4.45 ppm · 

(CH2S, A of AB, J AB=l3 Hz) - l H at 3.90 ppm (CH~B of AB, J AB=l3 

Hz): 2 H at 3.85 ppm (CH25-70, S.e.). - 6 H at J.45 ppm 

/CH3 
C-C , S). 

""'-cH 
-1 

Examples 3 to 5 

Operation is carried out as in Example 2 a)- from the bromi­

nated derivative of Example la)- but varying the nature of the thiol 

used. 

By then carrying out deprotection of the products obtained 

25 as indicated in Example 2 b)-, the different compounds (II) mentioned 

in Table l are obtained •. 
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TABLE l 

.--_;_..,..... ____ -:--------=--------------·-··--··--· 
Exampl!> Code No. I 

No. of product R3 NMR spectrum 

l.....;--.+-----+------+';"'1-=H~at~a .-4:-:0::--pp-pm-(;::t::-1!!:-::C:-::O-, -:D:-,--:J:-=-::-9"""'.H:-:-z;·-:·~4·ii--· 
!~tween s. 5 ard 10 ppm Cm~21 2 COO!!) -

3 40. 804 
l Hat 61 83 ppm (H thiazolc, S) - ·1 H 

N~-N at 5 96 ppm (H D of D J =9 Hz, J
2

:= ll.s • 7 ·' ' l 
- s/ H 4Hz) - 1 Hat 4,93 ppm (H

6
, D, .J .. 4 Hz;· -

lH at 4. 60 ppm (CH
2

S, A of AB, .I AB= 13 Hz) 

- 1 u at 4.os ppmCCH2S' B of AB, JAB== 

13 Hz) - 2H at 3,81 ppm (cu2s~o, s. 1!.}· 

-
/c~ 

6 ·H at 1.42 ppm (-c , S). 

"-ca 3 
----'----+-----+--------------·····--· 

4 40 805 

7 Hbetween 8 and 10 ppm (NH triazole~ 

2 NRV 2 COO!!, S.e.) - .1 Hat a.45 ppm 

(N!!CO,. D, J=9 Hz) - lH at 6.as ppm 

(JI thia~ole, S} - l H at 5, 97 ppm (H.1' 

N~~ D of D, J.
1

::..9 Hz,. J
2
=4 Hz) - l H at J I . 11 4, 95 ppm Cn6, D, J=4Hz) - 1 Hat 

'Nr 2 
4,30 ppm (cn2s, A of AB, JAB=l3 Hz) .. 

. l Hat3,90ppm (CH2S, Bof AB~ JAB:= 

13 Uz) - 2 Hat 3.ss ppm CcH2S··~O, s. e;1--
/c~ 

.6 H at l.45 ppm (.:_ C J S) 

............ CH 
. 3 ___ :__ _____ _.,; _____ _;;_ _____________ . __ ._ .. __ . __ 
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TABLE l (cont.) 

. ·- .. 
Example Cod~ No. R . 

No. of product 3 

5 40 95.3 HO 

XJ 
N 

· NMR spectrum 

5 H at 9.0 ppm (2 CO OH, 

N~2, OJ:!, M)- J H at 8.4.3 ppm 

(NHCO, D, J:9Hz) - 1 H at 

7 .87 ppm (H6 pyridine , M) ·· 3 H 

i 5 pyridine, 

t 5.95 ppm 

Jt:5 Hz) -

at 6.95 ppm CH4 a~d f 

H thiazole, M) - l H a. 

(H7, D of D, J
1
=9 Hz, 

J H at 4.95 ppm (H
6

, D, 
J = 5 Hz) - 1 H at 4.6 0 ppm 

::13 H:i) -

S-·~ 

(CH2S, A of AB, JAB' 

3 H at 3.80 ppm (CH
2 
M) -·· 6 H at and CH

2
S, B of AB,-· 

. /CH3 
1.45 ppm (- C , 

........ 
S) • 

CH3 

.. 
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EXAMPLE 6 

7-(2-(2-amino '+-thiazoJyJ) 2-0-carboxy cydobutyl oxyimino) acetamido]. 

3-{3-hydroxy 2-pyridinyl thiomethyl) 3-cepheme 4-carboxylic S-oxide-1 

acid, syn isomer (CM 41646) 

H~ 
R1 + R2 = (CH2)3 ; R3 =AN)J ; A = J:i 
a) 7-(2-(2-tritylamino 4-thiazolyl) 2-Cl-t-butoxycarbonyl 1-cyclobutyl 

oxyimino) acetamido] 3-bromomethyl 3-ceph~me carboxy!ate of 4-t-bU!.Y! 

S-oxide-1, syn isomer 

(V) R
1 

+ R
2 

= (CH
2
)
3 

10 To a solution of 4.4 g of hydrochloride of ] ... amino 3-bromo-
. . 

methyl 3-cepheme carboxylate of t-butyl S-oxide-1 in 70 ml of anhydrous 

methylene chloride, are added, in a nitrogen atmosphere, 1.5 ml of 

triethy!amine, 5.1 g of 2-(2-tritylamino 4-thiazolyl) 2-0-t-butoxycarbonyl 

1-cydobutyl oxyimino) acetic acid, syn isomer, 2.4 g of dicyclohexyl-

15 carbodiimide and 0.1 g of i-hydroxy benzotriazole. The mixture is 

stirred for l hour at ambient temperature then the dicyclohexylurea 

formed is filtered and the solution is concentrated to 20 ml in vacuo. 

It is chromatographed over a column of silica gel (150 g). 

By elution with the hexane-ethyl acetate 40-60 (vol/vol) mixture, 

20 4.8 g of the expected product are obtained after evaporation of the 

solvent. 

NMR spectrum 

l H at 7.90 ppm (NHCO, D, J:9 Hz) - 15 H at 7.26 ppm (aromatic 

H, S) - l H at 6.97 ppm (NH-trityl, S.e.) - 1 H at 6.65 ppm (H thiazole~ 

25 S) - 1 H at 6.18 ppm (H7, D of D, J 1=~ Hz, J2:4.5 Hz) - 2 H at 3.4 

ppm (C~S-70, S.e.) - 6 H between 1.5 and 2~6 ppm (cycl?butyl, 

M) - 9 H at 1.46 ppm C=( T~ ' S) - 9 H at 1.36 ppm 
. COOH-CH3 ' -CH3 CH-:t 

D 
,_ ~ 

( COOH - CH3, S). 
tH

3 
-

b) 7-(2:.(2-trftYiamino 4-thjazoJyl) 2.:.0-t-butoxycarbonyl 1-cyclobutyl . . 

30 oxyimino) acetamido] 3-(3-hydroxy 2-pyridinyl thiomethyJ) .3-cepheme . 
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carboxylate of 4-t-butyl 5-oxide-l, syn isomer 

To a solution of 0.164 g of 3-hydroxy 2-mercapto pyridine 

in 6 ml of dimethylformamide are added 0.128 g of potssium bicarbonate 

\...,;! then l g of the brominated derivative obtained hereinabove. The mixture 

5 is stirred for 16 hours at ambient temperature then poured into 50 

ml of ice water. The precipitate is draiied and washed with water. 

The solid is redissolved in methylene chloride, the solution is dried 

over magnesium sulfate and concentrated to 5 ml. It is chromatographed 

over a column of 20 g of silic·a gel. By eluting with the hexane-ethyl 

JO acetate 40-60 (vol/vol) mixture, 0.85 g o"f the expected product is 

obtained. 

c) CM 41646 

The solution of 0.8 g of the product obtained in b) in 8 ml 

of trifluoroacetic acid is left at ambient temperature for 45 minutes. 

15 Jt is evaporated to dryness in vacuo and the residue is trlturated with 

ether. The solid is drained and dried in vacuo in the presence of phos­

phoric anhydride to obtain 0.5 g of the expected product. 

NMR spectrum 

l H at 10.40 ppm (0_!:!, S.e.) - 1 H ·at 8.70 ppm (NHCO, D, J:8 Hz) 

20 J H at 7.80 ppm (H6
1 pyridine, D, J=5 Hz) - 2 H at 7.10 ppm (NH2, 

S.e.) - 2 H at 6.95 ppm (H4
1 and H5

1 pyridine, M) - I H at 6.80 ppm 

(H thiazole, S) - l H at 5.90 ppm (H7, D of D, J
1
= 8 Hz, J2 = 5 Hz) 

- I H at 4.95 ppm (116, D, J=5 Hz) - l H at 4.65 ppm (C~2)s' D, J=l4 

Hz) - 3 H at 3.80 ppm (CH2S ~ and C!!c2>s, M) - 4 H at 2.40 ppm 
/ - r--f 

25 (CH27--cooH, M) - 2 H at 1.90 ppm ( ~u _j , M). 
CH

2 
. CH

2 

Products (II) have been studied as far as their pharmacological 

properties and more especially their bacteriostatic action are concerned. 

Bacteriostatic action in vitro was determined in a solid medium 

by the dilutions method. The results obtained are expressed in minimum 

30 inhibitory concentrations (MIC - µg/ml) and concern different strains 

of Enterobacteria and of Pseudomonas. 

By way of comparison, the results obtained with two similar 

products described in the prior art (Belgian Patent No. 866 038) have 
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been added, namely: 

- 7-(2-(2-amino 4-thfazolyl) 2"-carboxymethoxyimino acetamido] 3-

{2-pyridyl thiomethyl) 3-cepheme 4-carboxylic S-oxide-1 acid, S}'TI isarer: 

0 

,.,J 
N---~- co - UH---r-L---::l 

H2N...:..l) '- p N 
OCH

2
COOH o 

coon (compound A) 

- 7-(2-(2-amino 4-thiazolyl) 2-methoxyimino acetamido] 3-(1,2,4-triazol 

3-yl thiomethyl) 3-cepheme 4-carboxylic. S-oxide-1 acid, syn isomer 
. 0 

i 
0 s 

n n....:..l_s_) ...... 11 -~,-C-nH-J=( LcH s ii )NH 
2 OCH

3 
0 y 2~N~ 

COOR (compound B) 

The results obtained are shown in Table 2. These results 

20 show that the products according to the invention have an interesting 

activity on strains which are usually hardly sensitive to the antibiotics 

of the cephalosporin family, namely Enterobacteria and Pseudomonas. 

With respect to the· reference products A and B, products · 

(II) show a surprizing activity on the strains of Pseudomon~s, good · 

25 activity on Enterobacter whilst having an activity at least equal to 

that of the reference products with respect to Proteus, Serratia and 

Escherichia coli. 

Furthermore, tests made on animals have shown no toxicity 

in the products according to the invention. 

30 The produ~ts of the invention may therefore be used as antibio-

tics in human or veterinary medicine. They may be used in all sensitive­

germ bacterial in~ections~ 

The pharmaceutical compositions are made from compounds 

(II) in their acid form or, when their solubility is insufficient, in the 
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form of a salt. 

The pharmaceutical compositions may be solid or liquid and 

are for example in the form of tablets, capsules, granules, ointments, 

·creams, gels or injectable preparations. 

Dosage may vary to considerable proportions, depending on 

the type and sedousness of the infection to be treated and depending 

on the mode of administration. It is most often between 0.250 g and 

4 g per day in the adult, by the injectable route. 

By way of example of pharmaceutical composition containing 

10 one of the products of the invention,- injectable ampoules containing: 

CM 40953 lg 

·Water for injectable preparation 5 ml 

Sodium carbonate qs pH = 6.5 

may be prepared. 

(See Table 2 p.16) 



--------------------------·--··---··--··----

-16-

TA&E 2 

~ 40765 40803 40804 40805 40953 41646 A B 
St . 

Pseudomonas 4 4 8 4 8 16 256 512 
RL ll2 

' 

Pseudomonas 8 4 8 4 16 16 I 256 256 
8203 

·~·· Pseudomonas 8 4 8 4 16 16 · 1>256 512 
526 I 

Pseudomonas. 8 8 8 8 16 32 1>256 512 
A 22 IP 

Pseudomonas 8 4 8 8 16 16 )256 256 
103 IFE 

Proteus 0.125 (0.125 '<l.125 ~0.125 P.125 - 0.25 0.25 
1510 

Serratia 4 1 4 4 8 8 I 3.2 8 
RL 72 

i 
Enterobacter 8 2 4 2 8 - I 16 32 

p 99 j . 
~·· 


