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Description

[0001] European Patent EP 1734042 of the present applicant relates to a process for obtaining cefotetan of formula

removing the disodium salt tautomer (as featuring impurity) of formula

[0002] Such process makes it possible to obtain a purified cefotetan acid, but it has the drawback of being rather
lengthy and poorly productive: in other words, it is not particularly suitable for industrial application with the production
of large batches.
[0003] In CHEMICAL AND PHARMACEUTICAL BULLETIN, PHARMACEUTICAL SOCIETY OF JAPAN, TOKYO,
JP, vol. 28, no. 9, 1980, pages 2629-36 there is disclosed a process for the synthesis of cefotetan wherein trisodium 4-
carboxy-3-hydroxy-5-mercaptoisothiazole reacts with 7β-bromoacetamido-7α-methoxy-3-(1-methyltetrazol-5-yl)thi-
omethyl-∆3-cephem-4-carboxylic acid in presence of NaHCO3. The pH of the reacting mixture is brought to 8.0 by addition
of dilute HCl, and the conversion monitered by HPLC.At pH=8, cefotetan (I) exists in equilibrium with the tautomer (II)
in the ratio 95:5, and once the reaction is complete, the solution containing cefotetan is separated by filtration from an
insoluble material, and acidified with concentrated HCl. Crude Cefotetan is collected as precipitate in its acid from. No
mention is made in said document to the use of cations such as Al3+, Fe3+, Cr3+ in the precipitation of the tautomer of
formula (II) when the pH of the solution is 7.0 to 7.2.
[0004] The present applicant has therefore sought to devise a simple process which is easy be carried out and is
highly productive. As a result of these efforts, the present inventors have surprisingly found that cefotetan can be
recrystallized in pure form, after the removal of said tautomer (less than 0.2% as residual matter), by an easily applied
process.
[0005] This process is based on the capacity of the cefotetan tautomer to bind to Al3+ cations which can be provided
in the form of aluminium chloride or as neutral alumina, or even to cations such as Fe3+ or Cr3+ (probably by forming
stable complexes with the oxygen atoms present on the isothiazole part of the molecule of the tautomer of formula (II)
at around pH 7.0, to form a precipitate which is eliminated by filtration, while the cefotetan remains in aqueous solution
as alkaline carboxylate.
[0006] A further advantage of the present method is the ease of recovery of the neutral alumina used in the process,
so that it can be recycled with considerable cost saving.
[0007] The process of the invention enables purified cefotetan of formula (I) to be obtained containing up to 0.2% of
the tautomer of formula (II) in its acid form and with a K.F. up to 2.5%, concentration on dry basis at least 99.0%, this
process being characterised in that an aqueous solution of crude cefotetan cooled to between 0° and +4°C is brought
into contact with Al3+ cations originating from a reagent chosen from neutral alumina, anhydrous aluminium trichloride
and aluminium trichloride hexahydrate, or with Fe3+ or Cr3+ cations, to cause formation of a precipitate with the aforesaid
tautomer compound, at pH within the range 7.0-7.2, this precipitate being eliminated by filtration to provide a purified
solution containing cefotetan , from which the purified cefotetan is precipitated by acidification to pH within the range
1.3-1.5 and isolated by filtration between 0° and +4°C.
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[0008] The implementation of the process will be more apparent from the ensuing detailed description of a practical
embodiment thereof, given by way of non-limiting example.

Example 1 - Use of neutral alumina

[0009] 300 g of wet crude cefotetan originating from synthesis and equivalent to about 80 g of pure cefotetan are
suspended in 800 ml of osmotized water. The suspension is cooled to between 0° and +4°C, and 35 g of sodium
bicarbonate are added in portions, without exceeding pH 6.8.
[0010] The pH is corrected to 7.0-7.2 with a solution of 8 g sodium bicarbonate in 100 ml of osmotized water. 120 g
of neutral alumina are added, and the pH maintained at 7.1-7.2 between 0° and +4°C by adding carbon dioxide or an
8% sodium bicarbonate solution. The mixture is agitated for 60 min, the pH is corrected to 6.4 with carbon dioxide, and
the alumina is filtered off and washed three times with 100 ml osmotized water.
[0011] The pH is corrected to 5.3-5.5 with 5% HCl again at between 0° and +4°C. Agitation is again applied and the
cefotetan initially precipitated returns into solution, 1.5 g of decolorizing carbon are added and the mixture agitated at
between 0° and +4°C for 20 min. It is again filtered and the filter washed 3 times with 100 ml of osmotized water.
[0012] The pH of the rich aqueous solution is lowered to 1.3-1.5 by adding 15% HCl at between 0° and +4°C over
about 60 min. The mixture is agitated at between 0° and +4°C for 40 min, and then filtered under vacuum, washing the
filter 3 times with 100 ml of osmotized water, acidified with HCl to a content of about 0.1% and cooled to between 0°
and +4°C, then washing twice with 100 ml osmotized water alone, precooled to between 0° and +4°C. About 200 g of
wet cefotetan are obtained, which is dried under vacuum at 24°-27°C under a light stream of nitrogen.
[0013] Yield: 65-70 g of pure cefotetan, K.F. ≤ 2.5%, concentration on dry basis ≥ 99.0%, tautomer ≤ 0.2%, solvent free.

Example 2 - Use of anhydrous aluminium trichloride

[0014] 60.72 g of wet crude cefotetan, at a concentration of 24,7% and containing between 2.5% and 3.0% of tautomer,
are fed into 270 ml of demineralized water between 0° and +5°C. After 20 min of agitation, 12.0 g of potassium bicarbonate
are added in 15 minutes still at 0° and +5°C. The mixture is stirred for half hour at 0° and +5°C, complete solubilization
is obtained and the pH is stabilized at 7.0.
[0015] The solution is kept under vacuum at between 0° and +5°C to remove the dissolved carbon dioxide, the pH
rising to 7.3-7.4. Draw-off of carbon dioxide under vacuum is continued while maintaining the pH between 7.3 and 7.4
by adding 1 N HCl. After about 30 min the solution appears perfectly clear. At this point 2.0 g of anhydrous AlCl3 are
added in small portions of about 0.16 g each, over about half hour while maintaining the temperature between 0° and
+5°C and the pH between 7.3 and 6.6. The additions of anhydrous AlCl3 and aspiration to remove the carbon dioxide
are alternated in order to maintain the pH within the range of 6.6 to 7.3. On termination of the anhydrous AlCl3 addition
the mixture is maintained under agitation and reduced pressure for 45-50 minutes at between 0° and +5°C, the pH being
maintained at 6.9-7.1 by small additions of 1 N HCl. The pressure is returned to atmospheric, the pH is fixed at 6.9 and
the solution filtered between 0° and +5°C through a porous septum covered with the following layers starting from the
bottom: fabric, cotton, celite filter. The reaction solution, maintained between 0° and +5°C, is filtered under minimum
vacuum, checking that the pH remains constant between 6.9 and 7.1. The filtered solution is cloudy and is refiltered
through the same filter a further three times without however obtaining a perfectly clear solution. The filter is finally
washed with 4x80 ml portions of cold demineralized water. The pH is corrected to 4.5-4.7 with 15% HCl at between 0°
and +5°C. 1.5 g of decolorizing carbon and 0.15 g of EDTA are added. The mixture is filtered and the filter washed with
4x40 ml portions of cold demineralized water. 300 ml of methylethylketone are added followed by 50 g of NaCl. The
mixture is agitated for 15 min to completely dissolve the salt, then the pH is lowered to 1.5 with 15% HCl at between 0°
and +5°C. The phases are separated after at least 20 min at between 0° and +5°C, then 150 ml of methylethylketone
and 50 g of sodium chloride are added to the aqueous phase. When the salt has dissolved, the pH is checked to be ≤
1.5, the temperature is raised to 20°C and the phases allowed to separate for at least 30 min. The two organic phases
are pooled, decolorized with 1.5 g of carbon for 15 min, filtered and the filter washed 3 times with 25 ml methylethylketone.
The decolorized organic solution is concentrated to 260-280 ml by distilling off the methylethylketone under reduced
pressure at 30°-31 °C. 320 ml demineralized water are added, the mixture cooled to between 0° and +5°C and 4.4 g of
potassium bicarbonate added under agitation while maintaining the pH between 6.0 and 6.5, and in any event ≤ 6.5.
The phases are separated and the organic phase discarded, while the aqueous phase is corrected to pH 4.5-4.7 with
5% HCl. The aqueous phase is decolorized with 1.0 g carbon at between 0° and +5°C and maintained under reduced
pressure for 20 min. The mixture is filtered, the filter washed twice with 40 ml demineralized water, the system returned
to atmospheric pressure and the pH corrected to 3.6-3.7 with 5% HCl at between 0° and +5°C. The temperature is raised
to 20°C, the methylethylketone which has remained dissolved is distilled off under reduced pressure, a crystal of pure
cefotetan is added and the mixture left to crystallize for 45 min at pH 3.6-3.7, while maintaining reduced pressure to
remove further methylethylketone which may be present. Atmospheric pressure is restored and 5% HCl dripped in over
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15 min until pH 3.0.
[0016] Reduced pressure is again applied and the mixture heated to 30°C, the pH then being lowered to 2.5 with 5%
HCl over 15 min. The operation is repeated to reduce the pH firstly to 2.0 and then to 1.5 with 5% HCl, each time returning
to reduced pressure at 30°C, until pH 1.5 remains constant for 30 min. The mixture is cooled to between 0° and +5°C
and agitated for 60 min under reduced pressure. Atmospheric pressure is restored, the mixture filtered, the filter washed
with 61 ml of 1% HCl at between 0° and +5°C, then with 61 ml of demineralized water at the same temperature.
[0017] On drying, 11.0 g of cefotetan are obtained with a concentration on dry basis ≥ 99.0% and with tautomer ≤
0.2%, K.F. < 2.5%.
[0018] The same results are obtained on using aluminium trichloride hexahydrate in a quantity equivalent to the
anhydrous aluminium trichloride of the aforedescribed example.

Example 3 - Recovery of spent alumina

[0019] To recover the spent neutral alumina the wet neutral alumina originating from 240 kg of virgin neutral alumina
is loaded into a comber filter. A solution of 40 kg of 30% soda in 1000 l of demineralized water is eluted at ≤ 20°C.
Nitrogen is blown into the filter for drying purposes and elution is repeated with a further 40 kg of 30% sodium hydroxide
in 1000 l demineralized water. When the last fraction is colourless, elution is carried out with at least 10000 I of dem-
ineralized water to a pH between 8 and 9.
[0020] The regenerated alumina is suspended in 1000 I of demineralized water at a temperature of ≤ 20°C. Agitation
is applied and the pH corrected to 6.7-7.3 with 5% HCl until constant pH within this range. The mixture is filtered, and
washed with at least 1000 I of demineralized water in portions, until the last wash presents a conductivity < 500 micro-
Siemens (PS).
[0021] 310-320 kg of wet product are recovered, corresponding to 220-230 kg of dry neutral alumina.

Claims

1. A process for obtaining purified cefotetan of formula

containing not more than 0.2% of the tautomer of formula
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in its acid form with K.F up to 2.5%, and concentration on dry basis at least 99.0%, characterised in that an aqueous
solution of crude cefotetan cooled to between 0° and +4°C is brought into contact with Al3+ cations originating from
a reagent chosen from the group consisting of neutral alumina, anhydrous aluminium trichloride and aluminium
trichloride hexahydrate, or with Fe3+ or Cr3+ cations, to cause formation of a precipitate with the aforesaid tautomer
compound, at pH within the range 7.0-7.2, this precipitate being eliminated by filtration to provide a purified solution
containing cefotetan, from which the purified cefotetan is precipitated by acidification at pH within the range 1.3-1.5
and isolated by filtration between 0° and +4°C and free of solvents.

Patentansprüche

1. Verfahren zur Herstellung gereinigten Cefotetans der Formel

das nicht mehr als 0,2% des Tautomers der Formel

enthält,
in der sauren Form mit K.F bis zu 2,5%, und Konzentration auf Trockenbasis von mindestens 99, 0%, dadurch
gekennzeichnet, dass eine wässrige Lösung rohen Cefotetans, gekühlt auf zwischen 0° und +4°C in Kontakt
gebracht wird mit Al3+-Kationen, die aus einem Reagenz herrühren, ausgewählt aus der Gruppe, bestehend aus
neutralem Aluminiumoxid, wasserfreiem Aluminiumtrichlorid und Aluminiumtrichloridhexahydrat, oder mit Fe3+- oder
Cr3+-Kationen, um die Bildung eines Präzipitats mit der zuvor genannten Tautomerverbindung hervorzurufen, bei
einem pH innerhalb eines Bereichs von 7,0-7,2, wobei das Präzipität durch Filtration eliminiert wird, unter Bereitstellen
einer gereinigten Lösung, die Cefotetan enthält, aus der das gereinigte Cefotetan präzipitiert wird durch Ansäuern
bei einem pH innerhalb des Bereichs von 1,3-1,5, und durch Filtration zwischen 0° und +4°C und frei von Lösungs-
mitteln isoliert wird.



EP 1 734 043 B1

6

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Procédé d’obtention de céfotétan purifié de formule

contenant pas plus de 0,2 % du tautomère de formule

sous sa forme acide avec un KF valant jusqu’à 2,5 %, et une concentration sur une base sèche d’au moins 99,0
%, caractérisé en ce qu’une solution aqueuse de céfotétan brut refroidie à une température comprise entre 0 °C
et +4 °C est amenée en contact avec des cations Al3+ ayant pour origine un réactif choisi dans le groupe constitué
par l’alumine neutre, le trichlorure d’aluminium anhydre et le trichlorure d’aluminium hexahydrate, ou avec des
cations Fe3+ ou Cr3+ pour entraîner la formation d’un précipité avec le composé tautomère précité, à un pH dans
la plage allant de 7,0 à 7,2, ce précipité étant éliminé par filtration pour former une solution purifiée contenant du
céfotétan, à partir de laquelle le céfotétan purifié est précipité par acidification à un pH dans la plage allant de 1,3
à 1,5 et isolé par filtration entre 0 °C et +4 °C, et dépourvue de solvants.
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