
1,028,563                                       5      Tube Dilution Assay
(y/ml.)                                  Mouse Protection
(ED[err]/mg./kg./dose)                          Gram positive          Gram
negative           subcutaneous                            organisms
organisms             administration                         Staph. aureus
E. coli            8   S. aureus                       Strain A        0.62
Strain B         2                        Staph. aureus   0.02  S.
typhimurium   4   E. coli       <6.25                       Strain B
Staph. aureus  <0.5   Pr. mirabilis     8                       Strain C
EXAMPLE 2(a)
N-7-Aminoceph-3-em-3-ylmethylpyridinium-4-carboxylate.
7-Aminocephalosporanic acid (10.0 g.) was suspended in water (1 litre) and
5       pyridine (40 ml., 10 equiv.) was added. The solution (pH 6.4) was
kept at 35[err] for  5                 60 hrs. and then allowed to stand in
a refrigerator for 2 days. The mixture was                 extracted with
methylene chloride (3 x 1 litre) and the aqueous layer was passed
through a column (40 x 3.3 cm.) of Dowex-1 resin in the acetate form (pH
4.5).                 The resin was eluted with water (700 ml.) until the
eluate had zero optical rotation.         10      The eluate was then
stirred with Dowex-50 resin (excess) until the pH of the solution  10
was 2.5. The resin was filtered, washed with water until the washings were
colourless,                 then stirred in water (250 ml.) and adjusted to
pH 7.0 with 7N-ammonium hydroxide 



solution. The resin was filtered, washed with water, and the washings and
filtrate                 freeze-dried to give a crude specimen of
N-7-aminoceph-3-em-3-ylmetylpyridinium-         15     4-carboxylate (1.03
g, 9.6%), [err] max. 255-256 m[err] [err] [err]  15                 1760
([err]-lactam) and 1605 cm (-CO[err]); R[err] 0.25 (n-propanol; water=7:3)
relative                 to 7-phenylacetamidocephalosporanic acid.
Electrophoresis at pH 1.9, showed a cation                 moving 6.3 cms.
relative to the neutral marker, at a potential gradient of 15.5 volts
per cm.         20                                        EXAMPLE 2(b)
20
N-(7-2'-Thienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-carboxylate. A
solution of N-7-aminoceph-3-em-3-ylmethylpyridinium-4-carboxylate (10 mgs.)
in water (10 ml.) was treated with excess (5 equiv.) of thienyl-2-acetyl
chloride and                 the mixture was shaken at room temperature for
1 hr., then examined by paper         25      chromatography
(n-propanol-water, 7:3) in an ascending system, and by electro-     25
phoresis at pH  1.9.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-
carboxylate was detected, R[err] 0.66 relative to 7
phenylacetamidocephalosporanic acid;                  it moved as a cation
on electrophoresis, 1.8 cms. at 15.5 volts per cm. This was
identical behaviour to the material prepared as in Example 1(b), which was
used on         30  these papers as a standard.
30                                                    EXAMPLE 3
N - (7,2[err] - Thienylacetamidoceph - 3  em - 3  ylmethyl) - pyridinium -
4-            carboxylate previously freeze-dried, crystallised from
methanol and vacuum dried to a                  moisture content of less
than 0.5 per cent w/w, was dry filled into 5 ml. glass vials,         35
each vial containing 250 mg. of antibiotic. The antibiotic tends to be very
hygroscopic  35                  and the weighing of the antibiotic and
filling into the vial were conducted in a sterile
atmosphere containing less than 15 per cent relative humidity, the moisture
content                  of the antibiotic after filling not being greater
than 1.0 per cent w/w. A moisture-                  proof closure, such as
a butyl rubber disc or plug, was used to maintain the antibiotic         40
at this moisture content during storage. Alternatively the antibiotic may
be presented  40                  in a glass ampoule sealed by fusion.
Because the antibiotic is sensitive to light and quickly discolours it was
protected                  from light as much as possible during the whole
of its pharmaceutical processing. In                  addition, the filled
vial should also be protected from light      



6                                      1,028,563              When required
for use a clinician adds approximately 1.5 to 2.0 ml. of sterile
water for injection to the vial, shakes for a moment to dissolve, withdraws
the solution         into a syringe and then injects the solution in the
patient.                                            EXAMPLE 4 5
Intramuscular Injection                                  5
Composition of single injection.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-
pyridinium-4-carboxylate                                250  mg.
Sodium chloride                                               0.8 w/v 10
Water for injection to produce                                2  ml.
10              The solids were dissolved in water and the resulting
solution sterilized by filtration         through a No. 5/3 sintered glass
filter. The sterilized solution was distributed in 2.2         ml. portions
into 2 ml. ampoules and the ampoules sealed hermetically. The ampoules
were then subjected to sterility tests in the usual manner.  15
EXAMPLE 5                                          15
Intramuscular Injection                                  Composition of
single injection.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-
pyridinium-4-carboxylate                             500  mg. 20
Water for injection to produce                                2 ml
20              The solids were dissolved and the resulting solution
sterilized and distributed         into ampoules as in Example 4.
WHAT WE CLAIM IS:-             1.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-carboxylate



[err]                2. A pharmaceutical preparation for use in human or
veterinary medicine com-         prising the compounds claimed  in claim 1
in association with a pharmaceutical carrier         or excipient.
3. A pharmaceutical preparation as claimed in claim 2 comprising said
compound 30      in solution in sterile, pyrogen-free water.             4.
A pharmaceutical preparation as claimed in claim 2 for topical use,
comprising         the compound claimed in claim 1 together with a topical
base.            5. A pharmaceutical composition as claimed in claim 2 for
use as a veterinary         cerate comprising the compound claimed in claim
1 together with a veterinary cerate 35     base.
35              6. A pharmaceutical composition as claimed in claim 2
substantially as herein         described in Example 3,4 or 5.
7. A process for the preparation of the compound claimed in claim 1 in
which         a compound of general formula
[err]             where R represents hydrogen or a 2-thienylacetyl group,
is reacted in a strongly polar         medium with pyridine             the
resulting compound where R represents hydrogen being 2-thienylacetylated.



6                                        1,028,563               When
required for use a clinician adds approximately 1.5 to 2.0 ml. of sterile
water for injection to the vial, shakes for a moment to dissolve, withdraws
the solution          into a syringe and then injects the solution in the
patient.                                              EXAMPLE 4 5
Intramuscular Injection                                   5
Composition of single injection.       -
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-
pyridinium-4-carboxylate                                 250  mg.
Sodium chloride                                                 0.8 w/v  10
Water for injection to produce                                   2  ml.
10                The solids were dissolved in water and the resulting
solution sterilized by filtration          through a No. 5/3 sintered glass
filter. The sterilized solution was distributed in 2.2          ml.
portions into 2 ml. ampoules and the ampoules sealed hermetically. The
ampoules          were then subjected to sterility tests in the usual
manner.   15                                         EXAMPLE 5
15                                        Intramuscular Injection
Composition of single injection.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-
pyridinium-4-carboxylate                                 500  mg.  20
Water for injection to produce                                   2  ml.
20                The solids were dissolved and the resulting solution
sterilized and distributed          into ampoules as in Example 4.
WHAT WE CLAIM IS:-               1.
N-(7-2[err]-Thienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-carboxylate
[err]  



2. A pharmaceutical preparation for use in human or veterinary medicine
com-           prising the compounds claimed in claim 1 in association with
a pharmaceutical carrier           or excipient.               3. A
pharmaceutical preparation as claimed in claim 2 comprising said compound
30      in solution in sterile, pyrogen-free water.
30               4. A pharmaceutical preparation as claimed in claim 2 for
topical use, comprising           the compound claimed in claim 1 together
with a topical base.               5. A pharmaceutical composition as
claimed in claim 2 for use as a veterinary           cerate comprising the
compound claimed in claim 1 together with a veterinary cerate  35     base.
35               6. A pharmaceutical composition as claimed in claim 2
substantially as herein           described in Example 3, 4 or 5.
7. A process for the preparation of the compound claimed in claim 1 in
which           a compound of general formula
[err]              where R represents hydrogen or a 2-thienylacetyl group,
is reacted in a strongly polar           medium with pyridine
the resulting compound where R represents hydrogen being
2-thienylacetylated.
1,028,563                                       7  



8. A process for the preparation of the compound claimed in claim 1 wherein
a compound of the formula:-                              [err]
;             is reacted in a strongly polar medium with pyridine.  5
9. A process as claimed in claim 8 when carried out at a temperature of at
5          least 15[err]C               10. A process as claimed in claim 8
or claim 9 when carried out at a temperature          below 70[err]C.  10
11. A process as claimed in any of claims 7 to 10 in which the polar medium
10               12. A process as claimed in any of claims 7 to 11 in which
the polar medium          is a mixture of water and a water-miscible
organic solvent               13. A process as claimed in claim 12 in which
the water-miscible organic solvent          is NN-dimethylformamide or
acetone.  15           14. A process as claimed in any of claims 8 to 13 in
which the reaction of     15          compound (III) with pyridine (IV) is
effected using 1-10 molar equivalents of the          latter.
15. A process as claimed in claim 14 in which any excess pyridine (IV) and
some          of the unreacted compound (III) are thereafter extracted with
a water-immiscible  20      organic solvent, the residual solution is
percolated through an anion-exchange resin to  20          remove any
carboxylic compounds including the rest of the unreacted compound (III),
and is thereafter concentrated and freeze-dried.               16. A
process as claimed in claim 15 in which the residue is crystallised from a
suitable solvent or purified by precipitation. 25           17. A process
as claimed in any of claims 8 to 16 in which the reaction of     25
compound (III) with compound (IV) is effected at a pH of from 5 to 8.
18. A process as claimed in claim 17 in which the reaction is effected at a
pH          of from 6 to 7.               19. A process as claimed in any
of claims 8-18 in which the compound of 30     formula (III) is prepared by
reacting 7-ACA with 2-thienylacetyl chloride or bromide.               20.
A process as claimed in claim 19 in which the acylation is carried out in
an          aqueous medium.               21 A process as claimed in claim
20 in which the reaction is effected in the          presence of an acid
binding agent. 



35           22. A process as claimed in claim 20 or claim 21 in which the
pH is maintained          at a pH of from 5 to 7 during the acylation.
35               23. A process as claimed in claim 19 in which the
acylation is carried out in an       organic solvent.     24. A process as
claimed in claim 23 in which the solvent is ethyl acetate. 40        25. A
process as claimed in claim 7 in which 7-ACA is reacted with pyridine
(IV)to form a compound of the formula:-
40                                                [err]            and the
resultant compound is 2-thienylacetylated with a 2-thienylacetylating agent
26. A process as claimed in claim 25 in which the 2-thienylacetylating
agent is 45      2-thienylacetyl chloride or bromide.
45              27. A process for the preparation of the compound claimed
in claim 1 which          comprises 2-thienylacetylating a compound of
formula: -                                  [err]              8
1,028,563             28. A process as claimed in any of the preceding
claims wherein the compound         of formula (IIa) or (III) is used in
the form of a water-soluble salt.             29. A process for the
preparation of the compound claimed in claim  1 sub-         stantially as
herein described. 5           30. A process as claimed in claim  29
substantially as herein described in      5         Example 1.
31. A  process as claimed in claim 29 substantially as herein described in
Example 2. 
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