
1                         0514 484                         2 Description
razol-5-yl) -thiomethyl-3-cephem-4-carboxylic  acid monosodium salt. and
hydrates and solvates there- This invention relates to a new cephalosporin
of, which is represented by the folic ving structural compound.
7-D-mandelamido-3-(1-sulfomethy!tet-          formula: [err] The compound
of formula I has unique antibacte-       geously high blood serum levels
and halt lives achie- rial activity when administered parenterally. The in-
20    ved, which permit administration of the antibacterial vention also
comprises pharmaceutical composi-          agent on a one dose per day
basis. tions for treating bacterial infections containing the     It has
now unexpectedly been found that the compound of formula 1.
newly prepared monosodium  salt of 7-D-mandel- The  compound of formula I
is also known as           amido-3-(1
-sulfomethyltetrazol-5-yl)thiomethyl-3- SK & F 75073-Z, cefonicid
monosodium  salt and    25    cephem-4-carboxylic acid is a highly stable
form of " Monocid" monosodium salt. A New Drug Applica-         the
antibiotic. while retaining advantageous antibac- tion for cefonicid
disodium salt (-COONa at the 4-      terial activity. As compared to the
disodium salt. the position) is currently pending before the United
monosodium salt exhibits a significantly higher de- States Food and Drug
Administration                     gree and longer duration of stability at
elevated tem- The compound of formula I is included within the   30
peratures. Thus, the antibiotic in its monosodium large generic class of
compounds disclosed and          salt form can be stored for prolonged
periods of claimed in U.S. Patent No. 4 048 311. Specifically.     time
without the need for refrigeration or special see formula I (column 1.
lines 21-58) where R  is       handling. Due to this enhanced stability,
the com- hydrogen, n is one, R2 is hydroxy, [err] is                pound
of formula I is advantageous from a commer- 35   cial viewpoint.
Comparative physical and chemical stability data [err]
for 7-D-mandelamido-3-(1-sulfomethyltetrazol-5-yl-
thiomethyl)-3-cephem-4-carboxylic acid disodium salt and monosodium salt
appears in table 1, below. X is phenyl and A is OH. These compounds are
des-   40    Stability  data  for  7-D-mandelamido-3-(1-sulfo- cribed as
existing in either the free acid form or as a
methyltetrazol-5-yl)thiomethyl-3-cephem-4-carbox- "non-toxic
pharmaceutically acceptable salt the-        ylic acid monosodium salt at
various temperatures reof" (line 58). At column 2, lines 66-67, the corm-
and for various periods of time appears in table 2. pound
7-D-mandelamido-3-(1-sulfomethyltetrazol-         below. Lyophilized vials,
10 ml capacity. each contai- 5-ylthiomethyl)-3-cephem-4-carboxylic acid is
iden-   45   ning 0.5 gm of the cephalosporin were used in the tified as an
example of the invention. Example 1         stability studies:
reconstitution was achieved with column 1 1. line 25 to column 12, line 6)
relates to  2.0 ml of sterile water. preparation of
7-D-mandelamido-3-(1-sulfomethyl-
tet-razol-5-ylthiomethyl)-3-cephem-4-carboxylicacid.
Table 1 which is isolated and analyzed as its disodium salt. In   50
"Comparative stability between 7-D-mandeiamido- addition. 7-mandelamido-3-(
1 -sulfomethyl-tetrazol-     3- (1
-sulfomethyltetrazol-5-yl)thiomethyl-3-cephem-
5-ylthiomethyl)-3-cephem-4-carboxyly acid is clai-     4-carboxylic acid
mono- and disodium salts at med as the free acid or an unspecified
"pharmaceu-       50 [err] tically acceptable" salt in claims 1. 2.
4.6.8.9. 10 and 12.   7-Mandelamido-3-(1 -sulfomethyltetrazol-5-yl-    55
thiomethyl)-3-cephem-4-carboxylic acid disodium         Time    Purity
Total organic Water   Clarity salt is claimed in claim 29.
7-D-Mandelamido-3-         (weeks) assay   material      content upon
(1-sulfomethyltetrazol-5-ylthiomethyl)-3-cephem-4-
impurities           reconsli- carboxylic acid is claimed in claim 30.
tution The antibacterial activity of 7-D-mandelamido-3-   60 (1-
ulfomethyltetrazol-5-yl)thiomethyl-3-cephem-4-  Monosodium salt (formula
11: carboxylic acid is fully described in U.S. Patent No.    0       94.4%
3.1%                  clear 4 048 311 ,see column 6, line 19 to column 9.
line 41     1      92.3%    3.3%- ;     2.2%   clear and the data for
compound I in tables 1 and 2). Of        2      90.2%    3.2%        1.9%
clear particular note are the exceptionally and advanta-        3    901% .
3 1%       20 % 2    015 484 approximately the same purity as the disodium
salt Time    Purity   Total organic Water   Clarity             after only
a lew days (less than one week). In addi- (weeks) assay   material
content upon                tion. as evidenced by the data presented in
table 2. impurities           reconst            7-D-mandelamino-3-
1-sulfomethyltetrazol-5-ylj- tution
thiomethyl-3-cephem-4-carboxylic  acid  monoso- dium salt remains stable up
to six (6) months at am- 4      92.6%   3.2%-     1 5%    clear
bient temperatures. 5      91.7-*    3.2%      1.5%   clear
The compound of formula 1 is prepared by trea- 6      89.5:    3 4%.
2.7 %   clear              ting an aqueous solution of 7-D-mandelamido-3- 



7      86.9%     3.7,%       1 7%     clear
(1-sulformethyltetrazol-5-yl)thiomethyl-3-cephem-4- 8      92.6%:    3 6:
1.4:     clear              carboxylic acid disoidium salt with an acidic
cation 9      91.1%    3.7%       1 6.    clear               exrhange
resin or with an acid of greater strength 10      91 1%   40 %
13%     clear               than the 4-carboxylic acid func.;on of the
starting Disodium salt
material. When an acidic cation exchange resin is 15  employed, a slurry is
preferably used if the resin is a 0      93.3%    3 1.       2 3 %
clear               strongly acidic one. while a column is preferably 91 4%
58%    2 9.    cloudy                       used it the resin is a weakly
acidic one. Sulionated (after 3           polystyrene resins. such as
Amberlite' Ir-120(H). are days)          preferred. When an acid is used to
effect the conver- 2      89 5%     7 2         2 4- .    cloudy
sion. hydrochloric acid. sulfuric acid or trifluoroace- 3   86 7%        72
20%     cloudy                  tic acid is preferred. 90 0 % .    7 9
2 3- :    cloudy                Aiternatively. the cornpound of formula I
is prepa- 856%    83         2 t      cloudy              red  by titration
of 7-D-mandelamido-3-(1-sulfo- 6      [err]      8 5         3 1%    cloudy
methyltetrazol-5-yl)thiomethyl-3-cephem-4-carbox- *      81 1% .    8 9
1 7:    cloudy           ylic acid with a stoichiornetric amount of a
suitable 8      82 9%    9 8 %        2.0%    cloudy
sodium-containing base such as sodium carbonate. 9      83.5%    10 2[err]
2 1      cloudy             sodium bicarbonate or sodium hydroxide. 10
834     10 4          19       cloudy                 Yet another way in
which the compound of for- mula I can be preparea is by treatment of a
7-D-(OH- protected mandelamidc-3-( 1 -sulfomethyltetrazol-5- Table 2
yl)thiomethyl-3-cephem-4-carboxylic acid monoso- dium  salt (-COOH  at
position 4) such as. for Stability  of
7-D-mandelamido-3-[err]-sulfomethyl-       example.
(-COOH-formyloxyphenylacetamido)-3-(l- tetrazol-5-yl)thiomethyl-3-cephem-4
-carboxylic acid     sulfomethyletrazol-5-yl)thiomethyl-3-cephem-4-
monosodium  salt at various temperatures and carboxylic acid monosodium
salt with a dilute acid times.
such as. for example. dilute hydrochloric acid. The compound of formula I
may exist in a hydra- Time    Tempe- Dry    pH  Impuri-  WaterI led or
solvated form Any and all such hydrates and weeks rature   appea-
ties'    content rance                                    solvates are
included with the scope of this inven- tion Pharmaceutical compositions
having antibacte- white    2 1 3 0       0.8              rial activity
which comprise a pharmaceutical carrier 50 C   white   2 1 -             18
containing an active but nontoxic quantity of the 1      85 C    yellow   2
2 -         1 3                compound of formula I are also objects of
this in- 2    50  C   white    2 2 3.4-      2 0                vention The
administration may be by parenteral in- jection such as subcutaneously.
intramuscularly or 2        60 C    wh: e   2 2
intravenously  The injection of suitable prepared sterile solutions or
suspensions containing an ef- white                 22  34  17  fective
icntoxic amount ot the compcund of for- -       0 5       mula I is the
preferred route of administration [err]      14             Aqueous-based
pharmaceutical compositions are [err]         23  3 4-      14
preferred 40  C        2 3 3 6[err]    1 4              The compound [err]
of formula I is formulated and ad- [err]           -  2 3 4   3 2
ministered .in  the  same manner as other injectable cephalosporins The
dosage [err] [err]               cephalosporin maetrials
ministration preferably by injection of an active but nontoxic quantity of
the compound of formula I se- [err] from the dorsage unit range of from
100 to From an analvsis of the data presenled ;n tatle 1       1.000mg with
the total daily dosage regimen being iS apparent that 7-D-mandelamido-3-(1
sulfy     .   from 400 rng to 6 g The anticipated adult daily do [err]
sage regimen will be about from 500 mg to about acid monosodium  salt
resists decomposition            2 g. preferably about [err] The  [err]
dosages are and [err] upon  reconsolidation to a significantly
dependent upon the age and weight of the solution greater  degree then the
disodium salt For [err]              [err] after [err]    5
0 154484                       6 Example 1
10. A composition according to claim 9 compris- Pieparation of
7-D-mandelamido-3-(1-sulfomethyl-         ing 1.000 mg of a compound
according to either tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylic acid
claim 1 or claim 2. monosodium salt.
11. A reconstituted aqueous antibacterial com- 



7-D-mandelamido-3-(1-sulfomethyltetrazol-5-yl)-   5    position comprising
a compound according to eith:r thiomethyl-3-cephem-4-carboxylic  acid
disodium         claim 1 or claim 2. salt (1.0 g) was dissolved in 20 ml of
sterile water.       12. A process for preparing 7-D-rr.andelarnidco-3- The
solution was adjusted to pH 2.0 by addition of       (1
-sulfomethyltetrazo!-5-yl)thiomethyl-3-cephem-4- Amberlite[err] 1R-120H
resin (less than 1.0 ml). which        carboxylic acid monosodium salt, or
a solvate or hy- had been pre-washed with sterile water. The resin   10
drate thereof, which comprises: was filtered off and the filtrate was
lyophilized over-     (a) treating an aqueous solution of 7-D-mandal. night
to give the title compound.
amido-3-(1-sulfomethyltetrazol-5-yl)thiomethyl-3- cephern-4-carboxytic acid
disodium salt wvith an aci- [err]                          dic cation
exchange resin: or 15      (b) treating an aqueous solution of
[err]-D-rnandel- amido-3-(1 -sulfomethyltetrazol-b-yl) thiomethyl-3-
Calculated             Found
cephem-4-carboxylic acid disodium salt with an acid of greater strength
than the 4-carboylic acid func- 38.27% C               37 33% C
tion of the starting material: or 3.04% H              3.26%  H
(c) titrating 7-D-mandelamido-3-(1-sultomethyl- 14.89% N
14.84% N
tetrazol-5-yl)thiormethyl-3-cephem-4-carboxylic acid 22.68% 0
23.99% 0                           with a stoichiometric amount of a
suitable sodium- 17.04% S               16.79% S
containing base: or 4.07% Na               3.97% Na
(d) treating 7-D-mandelamido-3-(1-sulfomethyl 25
tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylic acic monosodium salt.
wherein the hydroxyl group on the Example 2
[err]-position side chain is suitably protected and the Preparation of a
pharmaceutical composition com-         4-position carboxylic acid function
is a free acid. wilt prising  7-D-mandelamido-3-(1-sulfomethyltetrazol-
a dilute acid. 5-yl)thiomethyl-3-cephem-4-carboxylic acid mono-   -
13. The process of claim 12 further comprising sodium salt.
lyophilizing the 7-D-mandelamido-3-(1-sulfomethyl An injectable
pharmaceutical composition is for-
tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylic acic med by adding sterile
water or sterile saline solution   monosodium salt. or solvate or hydrate
thereof. thus (ca. 2 ml) to 1 g of 7-D-mandelamido-3-(1-sulfo-
formed. methyltetrazol-5-yl)thiomethyl-3-cephem-4-carbox-    35       14. A
process for preparing a pharmaceutica ylic acid monosodium salt.
composition which comprises bringing into associa tion a compound according
to either claim 1 or 2 and Claims
a pharmaceutically acceptable carrier. For the contracting states BE, CH,
DE. FR, GB,   10 IT, Li. LU. NL and SE
Claims 1. 7-D-mandelamido-3-(1-sulfomethyltetrazol-5-           for the
contracting state Austria yi)thiomethyl-3-cephem-4-carboxylic acid monoso-
dium salt or a hydrate or solvate thereof.         45       1. A process
for preparing 7-D-mandelamido 2.
7-D-mandelamido-3-(1-sulfomethylletrazol-5-         (1
-sulfomethyltetrazol-5-yl)thiomethyl-3-cephem-4
yl)thiomethyl-3-cephem-4-carboxylic acid monoso-          carboxylic acid
monosodium salt. or a solvate or h\ dium salt.
drate thereof. which comprises: 3. A compound according to either claim 1
or 2            (a) treating an aqueous solution of 7-D-mnandc for use as a
therapeutic agent.
amido-3-(1-sulfomethyltetrazol-5-yl)thiomethyl-3- 4. A compound according
to either claim 1 or 2         cephem-4-carboxylic acid disodium sal! with
an ac for use as an antibacterial agent                        dic cation
exchange resin: or 5. A compound according to any one of claims 1
(b) treating an aqueous [err] to 4 in lyophilized form suitable for
reconstitution in  amido-3-(1-sulfomethyltetrazol-5-yl)thiomethyl-3- an
aqueous medium.                          cephem-4-carboxylic acid disodium
[err] 6 A pharmaceutical composition comprising a            of greater
strength than the 4-carboxylic acid fun compound according to any one of
claims 1 to 5 and       tion of the starting material: or a
pharmaceutically acceptable carrier.                      (c) titrating
7-D-mandelamido-3-(1 sulfometh, 7 A composition according to claim 6 in
aqueous       tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylic ac form.
with a stoichiometric amount of a suitable sodiur 8. A composition
according to claim 7 in sterile       containing base: or form.
(d) treating 7-D-mandelamido-3 (1-sulfometh 9. A composition according to
either claim 7 or 8      tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylic as
comprising from 100 mg to 1,000 mg of a compound        monosodium salt.
wherein the hydroxyl group [err] according to either claim 1 or c.laim 2
7-position [err] is suitably  protected and [err]    position carboxylic
acid function is a free acid. with a     (c)
7-D-Mandelamido-3-(1-sulfomethyltetrazol-5- dilute acid.
yi)-thiomethyl-3-cephem-4-carbonsaure  mit einer 2. The process of claim 1
further comprising Iyo-      stochiometrischen  Menge einer geeigneten Na-
philizing  the  7-D-mandelamido-3-( 1 -sulfomethyl-       triumionen
enthaltenden Base titriert oder
tetrazol-5-yl]thiomethyl-3-cephem-4-carboxylic acid  5       (d)
7-D-Mandelamido-3-( 1 -sultomethyltetrazol-5- 



monosodium salt. or solvate or hydrate thereof. thus
yl)-thiomethyl-3-cephem-4-carbonsaure-Monona- formed.
triumsalz, bei dem die Hydroxylgruppe in der 7-Stel- 3. A process for
preparing a pharmaceutical com-       lung der Seitenkette in geeigneter
Weise geschutzt position which comprises bringing 7-D-mandel-
ist und die Carbonsaure-Funktion in der 4-Stellung
amido-3-(1-sulfomethyltetrazol-5-yl)thiomethyl-3-   10   als freie Saure
vorliegt. mit einer verdunnien Saure cephem-4-carooxylic acid monosodium
salt. or a          urnsetzt. hydrate or solvate thereof. and a
pharmaceutically           13. Verfahren nach Anspruch 12. dadurch ge-
acceptable carrier therefor into association.             kennzeichnet. daB
man das erhaltene 7-D-Mandel- 4. The process of claim 3 wherein the pharma-
amido-3-(1-sulfornetl.yltetrazol-5-yl)-thiomethyl-3- ceutical composition
is an  antibacterial composi-    i5   cephem-4-carbonsaure-Mononatriumsalz
oder des- tion.                                                     sen
Solvat oder Hydrat gefriertrocknet. 5. The process of claim 4 wherein the
carrier is          14. Verfahren zur Herstellung sines Arzneim;t- water.
tels. --.durch gekennzeichnet. daO man eine Ver- bindung nach Anspruch 1
oder 2 mit einem phar- Patenaanspruche
No   mazeu4isch  vertraglichen  Trager in Verbindung bringt. fur die
Vertragsstaaten BE, CH. DE. FR, GB. IT, LI. LU. NL und SE Patentanspruche
1. 7-D-Mandelamido-3-(1-sultomethyltetrazol-5-    2S yl)
-thiomethyl-3-cephem-4-carbonsaure-Mono-                 fur den
Vertragsstaat AT natriumsalz oder dessen Hydrat oder Solvat. 2.
7-0-Mandelamido-3-(1-sulfomethyltetrazol-5-            1. Verfahren zur
Herstellung von 7-D-Mandel- yl)-thiornethyl-3-cephem-4-carbonsaure-Mono-
amido-3-(1 -sultomethyltetrazol-5-vl)-thiomethyl-3- natriumsalz.
'    cephem-4-carbonsaure-Mononatriumsa!z oder des- 3. Verbindung nach
Anspruch 1 oder 2 zur An-           sen Solvat oder Hydrat. dadurch
gekennzeichnel. wendung als Arzneimittel.
daO man entweder 4 Verbindung nach Anspruch 1 oder 2 zur An-
la) eine wal3rige Losung von 7-0-Mandelamido- wendung als antibakterielles
Mittel.
3-(l-sulfomethyltetrazol-5-yl)-thiomethyl-3-cephem- 5. Verbindung nach
einem der Ansoruche 1 bis 4    3s   4-carbonsaure-Dinatriumsalz mit einem
sauren Ka- in gefriergetrockneter Form, geeignet zur Rekonsti-
tionenaustauscherharz behandelt. oder tutierung in einem waldrigen Medium.
(b) eine  wa3irige  Losung  von  7-D-Mandel- 6. Arzneimittel. enthaltend
eine Verbindung nach
amido-3-(1-suffomethyttetrazol-5-yl)-thiomethyl-3-.. einem der Anspruche 1
bis 5 und einem pharmazeu-          cephem-4-carbonsaure-Dinatriumsalz
mit  einer tisch vertraglichen Trager.                         40   Saure.
die starker ist als die Carbonsaure-Funk- 7. Mittel nach Anspruch 6 in
waBriger Form.            tion in der 4-Stellung. der Ausgangsverbindung. 8
Mittel nach Anspruch 7 in steriler Form              umsetzt. oder 9 Mittel
nach Anspruch 7 oder 8. enthaltend 100           (c)
7-D-Mandelamido-3-Il-sulfomethyltetrazol-5- bis 1000 mg ener Verbindung
nach Anspruch 1 oder        yl)-thiomethyi-3-cephem-4-carbons5ure  mit
einer Anspruch 2             .                            zs
stochiometrischen  Menge einer geeigneten Na- 10 Mittel nach Anspruch 9.
enthaltend 1000 mg          triumionen enthaltenden Base titriert. oder
(-nor V.rhindinm  nach  Anspruch 1 oder  An-                 (d)
7-D-Mandelamido-3-1-sulfomethyltetrazol-5- su u-.r2
yl) -thiomelhyt-3-cephem-4 -carbonsaure-Monona- Rekonstiluierle wan3rae
anlibaklerielle Zu-        triumsalz. bet dem die Hydroxylgruppe in der
7-Ste.- samniensetzung. enthaltend eine Verbindung nach    .'   lung .er
Seitenketle in geeigneter Weise geschuztz Anspruch 1 oder Anspruch 2.
ist und die Carbonsaure-Funktion in der 4-Stellurg 12 Verfahren zur
Herstellung von 7-D-Mandel-           als freie Saure vorliegi. mit einer
verduinnten Saure zani;do-3cI- sullornethyltetrazol-5-yl)-thiomethyl-3-
umsetzt. r ephem-4-carbonsaure-Mononatriumsalz oder des-              2
Verfahren nach Ansoruch 1. dadurch gekenn- sen Solvat oder Hydrat. dadurch
gekennzeichnet.           zeichnet. dafH nan das er';altene 7-'' '- ''9-
,c4R mar                                                  3-tl
-sultomethyitetrazoI-5-yl).-hiomelhy!-3-cephem- (a) einm  watrige Losung
von 7-0-Mandelarnico-         4-carbonsaure-Mononatlriumsalz oder dessen
Sol 3-(I-suifc' iiehyltetrazol-5-vl)-thioinethyl-3-cepher -  vat oder
Hydrat getriertrocknet 4-carbonsaure-Dinatriumsalz mit einern sauren Ka-
3 Veriahren zur Harstellung eines Arznein;: tionenaustauscherharz
behandell. oder               60   tels. dadurch  gekennzeichnet. dal  man
7-D- *b) eine wa!rnge Lbsung von 7-D-Miandelamido-          Mandelamido-3-(
1-suitornelhyltelrazol-5-yI)-thio- :3: * I-s{j'ionict.;
;e:azol-5-yi)-1hioriethyl 3-cepazem  methyl-3-cephem. 4
cnrbonsaure-M.i.>onra !!umsa . :1.cart)orsatrc- Dinatriurnsalz mtt einer
Saurc  die     oder dessen Hydral oner Solval mit uiinem phar- .-carkFer
:st als die Uarbonsaure-Funklion in (der 4      nazeutisct, verrTraiicIn'
Tracer ,n Vebr: .;, etlunq d:Ier Aujsslar.asverbindtg. ,,rn'.;t.     4.. *
rinclt    9                       0 154 484              10 4. Verfahren
nach Anspruch 3. dadi.ur~h gekenn-      methyl-3-cephem-4-carboxylique.
dans lequel le zeichnet. daB das Arzneimittel eir, antibakterielles
groupe hydroxyl de la chaine laterale a la poFition 7 Mittel ist.
est convenablement proteg& et la fonction d'acide 



5. Verfahren nach Anspruch 4. dadurch gekenn-        carboxylique a a
positior 4 est un acide libre. avec zeichnet. daB der Trager Wasser ist.
5   un acide dilue. 13. Le prc ide de la revenidcation 12 comprend encore
la Iyophilisation du sel monosodique de Revendications
['acide  7-D-mandelamido-3-f 1-sulfomethyltetrazol-
5-yl)thiomethyl-3-cephem-4-carboxylique. ou le sol- pour les Etats
Contractants BE, CH. DE, FR,    10   vate ou l'hydrate du meme ainsi forme.
GB, IT, Li, LU. NL, SE                                     14. Un procede
pour la preparatinn d'une compo- sition pharrnaceutique qui comnrend la
mise en as- 1. Le sel monosodique d'acide 7-D-mandel-            sociatior,
d'un conpose se'on l'une ou lautre des
amido-3-(1-sulfomethyltetrizol-5-yi)-thlomethyl-3-      revendications 1 ou
2 ! un supp'crt pharmaceuti- cephem-4-carboxylique ..u un hydrate ou
solvate du    1S   quement acceptable. meme. 2. Le. sel monosodique d'acide
7-D-mandel-           Revendications amido-3-( 1
-sulfomethyltetrazol-5-yi)-thiomethyl-3- cephem-4-carboxylique.
pour I'Etat Contractant AT 3. Un compose selon la revendicalion 1 ou 2 a
PO employer en tant qu'agent therapeutique.                   1. Un procede
pour la preparation d'un sel K.-'   4. Un compose selon la revendication 1
ou 2 a         monosadique d'acide ; '-mandetamido-3-(1-sulfo- employer en
tant qu'agent antibacterien.
methyltetrazol-5-yi)thiomethyl-3-cephem-4-car- 5. Un cornoose selon
n'importe laquelle des re-      boxylique. ou un solvate ou hydrate du
mnme. vendications de 1 a 4 sous forme Iycphilisee conve-   ;,   qui
comprend: nant a la reconstitution en un milieu aqueux               (a) le
traitement d'une solutior aqueuse du sel 6. Une composition pharmaceutique
comprenant         disodique  d'acide  7-D-mandelamido-3-(1-suito- un
compose selon n'importe laquelle des revendica-
methyltetrazol-5-yl)thiomethyl-3-cephem-4-car- tions de 1 a 5 et un support
pharmaceutiquement         boxylique avec une resine d'echange de cations
acceptable.                                       .    acide: ou 7. Une
composition selon la revendication 6 sous        (b) le traitement d'une
solution aqueuse du sel rirme aqueuse.
disodique  d'acide  7-D-mandelamido-3-(11-sulfo- 8 Une composition selon la
revendication 7 sous      methyylttrazol-5-yl)1thomethyl-3-cephem-4-car-
lorme sterile.                                          boxylique avec un
acide d'une force superieure a la 9 Une composition selon la revendication
7 ou 8    :6   fonction acide 4-carboxylique de la matiere de de-
comprenant de 100 mg a 1000 mg d'un compose se-         part: ou Ion la
revendication 1 ou 2.                               (c) le titrage de
l'acide 7-D-mandelamido-3-(1- 10. Une composition selon la revendicatlon 9
sulfomethyltetrazol-5-yitthiomLethyl-3-cephem-4- comprenant 1000 mg d'un
compose selon la reven-         carboxylique avec une quantit
stoichiometrique d'cation 1 ou 2.                                  -*0
d'une base convenable contenant du sodium: ou 11. Une composition
antibacterienne aqueuse re-         (d) le traitement du sel monosodique
d'acide 7- K   constituee comprenant un compose selon la reven-
0-mandelamido-3-(1-sulfomethyltetrazol-5-yllthio- dication 1 ou 2.
methyl-3-cephem-4-carboxylique. dans lequel le 12 Un procede pour la
preparation d'un sei           groupe hydroxyl de la chaine laterale a la
position 7 monosodique d'acide 7-D-mandelamido-3-t1-sulfo-   *:f   est
convenablement protege et la fonction d'acide
methyltetrazoi-5-yl)thiomethyl-3-cephem-4-car-          carboxylique a la
position 4 es: un acide libre. avec boxvlique. ou un solvate ou hydrate du
meme. qui        un acide dilue. .uwnprend
2. Le procede de la revendicatoon 1 comprend er'- (a) le traitmenl d'une
solution aqueuse du se! di-   core la Iyophilisation du sel monosodique de
lacide sodique d0acide 7-D-rnandelamido-3-(1-sulfonmethvt-   ;'O
7-O-rmandelamido-3-(1 -sulfomethyitetrazoi-5-ylt-
(etrazol-5-ytlthiomtzthyl-3-cephem-4-carboxylique
thiomethyl-3-Cephertn-4-cartboxyique. ou le soivate avec une resine
d'&change de cations acide: ou          ou !hydrate du m-me ainsi tome fbI
le traitement d'une solution aqueuse du set         3. Un procede pour la
preparation d'une compo- djsodique  d'acide  7-D-mandelamido-3-f I-sullo-
sition pharmacoutique qU, coomorend la mise en as-
rTCilltvltetrazoi-5-yl)thiomithyl-3-cephem-4-car-  "' sociation  d un  sel
monosooc,.:.. ,. .tJL   -U oxylique avec Lin acide d'une force superieure E
la     rnandelamido-3-(1-sulfomiethvletelrazof-5-yllthio- fonction ar !de
4-carboxylique de la matiere de dr-     methyl-3-cephem-4-carboxyique. ou
un hydrate ou part. OU
solvate du meme avec un support du meme pharma- (c) le titrage de Vacide
7-D-mandelamido-3-(t.       ceutiquement acceptable
sulfomethyltltrazol-5-yltthiornthytl-3-cephem-4-  .y       4. Le procede de
la revendication 3 dans lequel .a carboxviique avec une quantite
sloichiometrique         composition pharmaceutif.ue est une cornposi o; ai
une base _on:v_-abtc contenant du sodiun: ou         antlibacterienne (d)
le traitement du se] monosodique d'acide 7          S l.e procedc de la
revi!;    .1 da'P le-,;.' !- D-niand..Iamido-3-
(I-stltornethyltetrazolI5-yllthio-  Support es', de I rlau    


