1, 028, 563 5 Tube Dilution Assay

(y/m.) '

(EDferr]/nmo. /kg./dose) _ Nouse Prcfg(ranct)l)gint ive G am
“negative- - subcut aneous | or gani sns :
~organi sns . adm nistration St aph. aureus

E. coli . 8 S aureus ' Strain A 0.62

Strain B ; 2 . L St aph. aureus 0.02 S -

- typhi mfitium* 4 E i <& _ :

St aph. aureu$ <0.5 PPAT#E%‘: | %PECIBF‘ICATION Strain Bi nc
%) ~ Y| Moy VINCENT ARKLE S, STRPHEN EARDLEY
- acnd ALAY @BEON LRAG suspended in water (1 litre) and
et & 97 " . » DaleQf firig:Compipte Spadficattbae. ZMAE. sol ution (pH 6.4) was
G X s 9 ySAplelcﬁtgn-%ate;[Def. l4.69652hr5- and t.hep 4zdibjeaved to stand in
J x 1“["?’?*@)’"@?1’&"F%Eﬁegﬁﬂgé‘uls%?'ayer was Sg;;ggt ed with
X 3. @ Cedwn LopprighD8édex- 1 resin in the acetate form (pH

4.5). The resin-was—etuted with water (700 m.) until the

el uat ¢ -had Zér 005 (B t _
otiny T st Accepbal .-8%.&(165@,259%53(1112,211210 The el uate was then
stirr f e X-50" resin (excess) until the pH of the solution 10

“was 20, OO 0Ed VAABIE £ | tered. was) ' t il ot i
“col ourl ess, C‘P%ﬁ%ﬁ@%ﬁ%ﬁv@éﬁe?( gggl mA:;llea\rqlgsg’deng:t \ggr?o

pH 7.0 with 7MntibacterinllDerivative of V-Aminocephalosporanic
o We, GLAXO LABORATORIES LIMITED, a British Company, of Greenford, Middiesex,

do hereby declare the invention,.for which we pray that a patent may be granted to-
us, and the method by which it is to be performed, to be particularly described in and

. by the following statement: — -
. 5 “This invention is concerned with a novel antibacterial derivative of 7-aminocephalo- -5
= . sporanic acid (7—ACA). 7—ACA has the following structure :— S 5
g 7 .
. o NHgtR—SchT o,

C—N G S CHy0Ac
Lo,
* The specific cephalosporin compounds (except 7—ACA) disclosed herein are
named with reference to the substance cepham (see J.A.C.S. 1962, 84, 3400).
" The present invention provides as a new compound N-(7-2’-thienylacetamido- 10
ceph-3 -_em-3-ylmethyl)-pyridinium—4-carboxy1ate: —_ _ ' '

. . . s : .
O——cn;-—co-—NH—ﬁH I\
- LI W

COy—

..
ey

10

2 - The new compound .according to the invention is an’ excellent broad spectrum
- . antibiotic and .in particular exhibits an outstanding combination of desirable properties.
.z~ ~Tn general terms the new compound possesses the following basic properties: - . 15
1. Tt has a good antibiotic spectrum in vivo against both gram positive and
gram negative organisms. _ _ ' - '
79 Tt is effective against a range of penicillin-resistant staphylococci.
3. It has good stability in vivo. :
4. Tt has low toxicity. ' ' o :
<277 . 5. Tt has good solubility in water facilitating the formulation of and administration
" . == -of preparations containing it. A . '
—Fe=e=""" The new compound thus has a broad spectrum of in vivo activity, and sensitive
~ otganisms include “strains’ of Staph. aureus (including penicillin resistant strains),
.25 Streptococcus  pneumoniae, Strept. pyogenes, Strept. viridans, Corynebacterium 25
g - diphtheriae, Neisserea catarrhalis and N gonorrheas, Clostridium septicum, Clavelchi, '
. E.oli, Salmonella typhi, S. typhimurium, S. paratyphi, various Shigella sp., Proteus
mirabilis, H.pertussis, Leptospira icterohaemorrhagiae, L.pomona and L.canicola. It
: was also found to be highly resistant to staphylococcal penicillinase, to maintain high
"~ 30 ‘serum levels in vivo and to have relatively high water solubility (afmut 20% w/w at 30
. .about 20°C). It was found to possess much greater in vivo stability than the compound '
of formula (ITI) below (as evidenced by high urinary levels). Injections of the com-
pound were substantially painless. ' . ‘ ‘

[Price 45. 6d.]




solution. The resin was filtered, washed with water, and the washi ngs and

filtrate freeze-dried to give a crude specinen of

N- 7-am noceph- 3-em 3-yl netyl pyri dinium 15 A-carboxylate (1 03
g, 9.6%, [err] max. 255-256 nferr] [err] [err] 15 1760
([err]-lactam) and 1605 cm (-CJerr]); Rerr] 0.25 (n-propanol; water=7: 3)
relative _ to 7-phenyl acet am docephal osporanl c acid,
El ectrophoresis at pH 1.9, showed a cation novi ng 6.3 cns.
I;glratclmve to thze ’rjlerlutral rmarker, at-a- pof@gtézal gradi ent of E\l<,i.'\v':5“4_\é0|2}i,so)

N—(7-2’-Th1enylacetam1doceph-3-em-3-ylmethyl)-Pledlmum-4-carboxylate has a

&fzt?gﬁmem%ﬁfﬁm gﬁ*ﬁ Hloe "’%@d SHRETEAD 2 e s,

501

in water (1® nl. molsw:tuﬁty meﬂﬁu @2eg;(ug),Vca)s (&E of hng¢kgyldo§s acetyl:

chloride and 0.1, 0.2 or 0.5 g/kg @mﬁﬂrature f or
doseso 15, 3

1 hr. then exa oﬁ% :l%? ites showed com nil%? g@ :

(n-pr opanol - wat e;rem N&evﬁl&xe@%ﬂﬁk@ ﬂm@yvﬁ lck, %umea 25

phoresis atiopH ﬁgs,gmonkeys and rats given the compound in- smgle myecuons of -50, 200 200,200 10
N-(7-2[ err] - Thi e¥q) 1008 iarfkey seopastively. Ssﬂns'%an ;ge submcewg;g
carboxyl ate was cfitn} m mﬁrﬁgl&t}oﬁ Mtéxt fio eﬁect .on. renal plasma
phenyl acet am doaR@p)atDaaciaIr Gluddsé etabsorptive capacity. Subacute toxficity G0N @Al mits, a cation
on el ectropﬁoresrmrablzltﬂmbcm cor@rmﬁﬁhe@erwdﬂmtgxlwpftmmﬂﬂw@ was, - B -

i denti cal behavi ourd';F "E‘H‘?lé“dnf’ggn%‘?gatf’ ﬂﬂfr’éﬁa?%dmé(sbelpﬁp%l’ﬂpfeém&% b)“’m\n,hl ch was
used on t Se’papers.-as .a -st.andard. .- ...

30 . RNHCH: ' EXAWPLE 3
N- (7,2[err] Thlenylacetamdggéml_-NB ACS ylmethyl) - pyridinium- @
4- car boxyl ate previously fr eze-Ar | ed,(nup;ryst allised from

met hanol and vacuumdried to a . COMH. noi.'sture conteent of |ess
than 0.5 per cend avwarer sokgbl salit yhefenf] fwhege Rrig lydiogend or agiﬁwlaaﬂﬂlmup, with 35 «
each vi al - @nt ainsTifigg: 250 ny. of antibiotic. The antibiotic tends to b® very
hygr oscopic 35 and the wei ghing of the antl bi ot | c and ™ ..
filling into the vial were conductegd/i Ry.a sterile . _
at nosphere containing less than 15 p ced® rel ative humi di ty, the noisture
cont ent of the antibiotic after filling not being greater
than 1.0 per cenjy \MeopildRi &'stofly polar medium, the resulting RP&Rha GHGSH & such as
a butyl rubber  diydcoged beifp) Ljienyliddylisaied t 0 nRi ntai n- the antibtotic. 40
at this moisture cdﬂrsmterrdmrmqaga@?rémag)efhemew@ﬂwmm@lmfﬂtnﬁ@eammdot|czsmay
be present @g 4 (Pf the formula in aglass anmpoul e .sealed by fusion
Because the antibiotic i s/ nsitive to light and quickly discolours it was:
protected f\om,l %Jﬁ as p055| bl e during the whol e
of its pharnaceutical proc smml &&{S Y CHOA ' addltlon the filled
vial should also be protected from I L g%t c: L

or a water soluble salt thereof, with pyridine (IV) in a strongly polar medium,- Where
salts of compounds of formula '(III) are employed suitable salts are for. eéxample =
= 'sodxum, potassium- or ammomum salts. Water is the most generally suitable medivm
30 but a watef miiscible organic solvent such as N,N—dimethylformamxde or acetone may
be added although this may tend to lower the yield. =
The temperature of reaction is conveniently at least 15°C, “but- in gbneral less s
than 70°C, S
The time for -wh1ch the reaction should be allowed to proceed depends on the :
35 temperature used but can be determined by preliminary trial. :
Th reactants are advantageously employed in a ratio of about 1 molar equlvalenw
of compound (III) to 1—10 molar equivalents of pyridine. The pH of the solution > .
: - is advantageously maintained within the limits 5 to 8, preferably 6 to 7. If necessarys... - —
. . the pH of the solution should be adjusl:ed. to the desxred value by the addition of a - .
’ 40 buffering agent such as ammonium acetate or when employing an alkali metal salt ; 40
of the compound of formula (IIIgeby the addition of, for example, acetic acid. ~ 7
. 'The reaction product may be separated from the reaction mixture which may L
contain, for examiplé, unchanged compound of formula (III) and other substances, by
. conventlonal processes including crystallisation, electrophoresis, paper chromatography .~ ...
45 ° .orby ireatment with an jon-exchange resin. - 45
. A ‘convenient procedure is. to react excess pyridine (IV) with the compmmd of
formula (II in water until an optimium yield of the desired compound (II)is obtained, .
Excess pyridine (IV) and some of the unreacted compound (III) are then extracted wrth- .




6 1, 028, 563 When required
for use a clinician adds approxinmately 1.5 to 2.0 ml. of sterile
hakes. for a noment to dissolve, wthdraws

_the sol ution - |nto a syringe and then injects the solution in the
patient.  EXAWPLE 4 5
| at ranuscuhar I nj ect | on ' 5
Conposi i on of  single injection. :
N-(7-2[err]-"Thi enyl acet am doceph-1dogsgs3- yl methyl ) - 3

ridiniu '
ggdl um Ch‘il:)Lr:‘l rate: -Ll,x(n,éxl%ébdl'et grgamc solvent e.g. methylene chloride, and the remdualms wv 10
) colated thro an am -exchange resin e.g. in an acetate form to remove any free

vatgrs for i 1iOddm #£ the rest of the unreacted compound (IIT). The reidual 2 1M
10 b soluuonThﬂzexS&hcteﬁi&ted&rgEm BB dvipdraton anmﬂtﬁe deind] Tthia eesith@es ul t i ng :
sol utidh st ewlthez flqetl frplatal sewble solvent eg purifigst byoreript nt efed gl ass
filter. The ¥P&d I1 s %r&ﬁ°ﬁ CA portions
into 2 n. aoﬁm vaﬁenem Eﬁé\ﬂ arfpoul es
wer e then subqseoﬁmdmposmlﬂef RtthlerylpStyltingrantitnemidesuat eepu des,1 5

"‘EXAVPLEOS5  and include particularly Z-thxenylacetyl halides, especxally the chorid brom1de and

: rived for example from.2-thienylacetic acid an )
I ntramuscul éﬁm@n%ﬁfﬁ@ ion is conveniently carried out in an aqueous medmm, for ,ﬁOS' tion of
single inj € Gah | agiious water-miscible ketone such as acetone, or aqueous tetrahydrofuran, prefer-

N-(7-2 -ablyi ap i ghe greaenedlof G raid Dirgling 3 sodium bicarbonate. .
|(f i di |[4§ LH 4%_]%' n%;d eggoqér mamtgnged at from 5 1o durmg the rz;-cnon ?emﬁgbe 0 15
py aﬁo car ed

VA f %]flr‘om 0 to 25°C. The acylation may
Water for T rHu dn aIuQ § ethyl acetate, for example by simple refluxing. 2
20. As FHIE b6 Gk, Al doRP@Ind] aGrting @dlthe ifentibie cah @6 tiallé BYFSO ut i on

steri i zed m&A%mrbmnmne (IV) to ifermce .ampond bayingghe ﬁquJ@arrpI e 4.
VWHAT WE CLAIM | S: -

N(? 2[ err]-Thi enyl acet arﬁz'ﬂiﬁ "F| 3 em 3; @Et hyI) pyri di ni um4 camboxyl ate
N

20 _ 7 —CHs (%)

: followed by acylauon of the resulting compound with a 2-th1enylacetylaung agent.
- These reactions can be’ carried out generally under the conditions described above for
! the nucleophilic and acylation reactions when carried out in the preferred sequence.
_ Alternatively the compound of formula (V) can be prepared from a compound
25 ,of the formula : 25

' HOoC: cn(cnza CONH— eu—-—:(
r!m - o=C

g

by methods known for the conversion of cephalosponn Cto 7—ACA., The compound
of formula (VI) can be prepared from cephalosporin C by reaction with pyridine (IV)
3_0.-- - by methods analogous to those described above for reaction of compounds of formula 30
(III) with pyridine (IV).
L . The compound according to the invention may be formulated for administration
r’ in-any convenient way by analogy with other antibiotic substances, such as penicillin
i ~ and neomycin, and the invention thus includes within its scope a pharmaceutlcal com-~
35 = position for use in human or veterinaty medicine comprising the compound of general'- 35
i = formula 11 in association with a pharmaceutical carrier or excipient. .
B “The compound may thus be made up irito. injectable preparations either in solution
>« OF suspension in suitdble media e.g. sterile, pyrogen-free' water or as dry preparatlons
. shitable for the extempore preparation. of injectable preparations. The compositions
40: . ~-may further take the form of preparations for topical use €.g. lotions, ointments or 40
\\--——creams, formulated with suitable excipients for such preparations.
" For veterinary medicine the compound may be formulated in a manner conven-
i ' -.._....-uonal in veterinary ‘medicine partlcularly for injection as veterinary cerates with a
; veterinary cerate base.
? 45 _ In general the dosages employed in human medicine on adults will range from 45
© 200 mg of the compound per dose upwards, administered for example four times
.a day.
The compound according to the invention may be administered in combination
: with other antibacterial antibiotics especially the penicillins such as penicillin G andfor
50 the tetracyclines. 50
In order that the invention may be well understood the following examples are o
given by way of illustration only. Ultra-violet absorption pertains to solutions in
water or aqueous phosphate buffer at pH 6.0. Meltmg points were measured with
the compounds in capillary tubes.




[err] 2. A pharmaceutical preparation for use in human or

is reacted in a dShroinglestropimesis at pH 1.9, but wee t idveddad p _ -
i : d whe ' : - | at ed.
resu! ting cqgpound where R represents. _hzdroEglen.- bei ng 2 th_l_enyl acety &

{a) 7-2'-Thienylacetamidocephalosporanic acid. o
-7-Aminocephalosporanic acid' (5.00 g} which passed through a 100-mesh sieve
was suspended in boiling ethyl acetate (200 ml.), and 2-thienylacetyl chloride (Cagniant,
Bull soc. chim. France, 1949, 847) (442 g, 1.5 equiv.) was added in ethyl acetate
15 (20 ml.). The mixture was boiled: under reflux for 40 min., cooled, and filtered. Aniline - 15
(303 ml) was added, and after. 1 hr. the mixture was extracted with 3/%,-sodium
hydrogen carbonate sofution (1x 150 ml,.2 x 100 ml, 1'x 50 mlL) and the alkaline
extracts washed with ethyl acetate (3 x 100 ml.). The aqueous solution was acidified -
* to pH 1.2, and extracted with ethyl acetate (2'x 150 ml.). The ethyl acetate extract
20 was washed with water (4 x40 mi.), dried (MgSO, , and concentrated iz vacuwo to 20
. low volume, The crude 7-2'-thienylacetamidocephalosporanic acid (25 g.) which
separated was collected by filtration. Evaporation of the filtrate gave a further 2.68 g,
(71%} of the product, which was purified by crystallisation from ethyl acetate, then
aqueous acetone, m.p, 156—157° (decomp.); A max. 237 mu (¢ 14,400), 261 my (s ’
25 8,900; [alo-+84° (¢; 0.5, dioxan); the sodium salt, m.p, 204—205° {(decomp.), 25
fe]s + 135° (¢, 1.0 H,0), was prepared by treating the acid in ethyl acetate solution
with 10%-sodium ‘ethylhexanoate in z-butanol (Found: C, 46.2; H, 3.6; N, 6.3; S,
15.2. C,H,,N:NaO,S requires C, 45.9; H, 3.6; N, 6.7; S, 15:31%). :
y ) N-(7-2’-Tkienylacetamidoceph-_3-em—3—ylmethyl)-pyridinium#—cw'boxylate. :
30 Pyridine (10 ml, 10 equiv.) was added with stirring to a suspension of 7-2’- 30
thienylacetamidocephalosporanic acid (5 g:) in water (45 ml); the acid dissolved to -
give a solution pH 6.5. This solution, under nitrogen, was left at 46° for 16 hr.
and was then extracted with methylene chloride (4x20 ml). The solution, after
" concentration in a rotary evaporator at '<<40°, was passed down a column of Dowex—1
35 (“ Dowex ” is a registered Trade Mark) in the acetate cycle. Eluates that contained 35
the desired pyridine derivative (as judged polarimetrically) were combined and freeze-
dried. Trituration of the freeze-dried solid (L.75 g.) with methanol gave the pyridine _

derivative (994 mg., 19%) as a white solid, A max. 237 mu (B '11!214;1 365), A (inflection)

256 mpu (Eizm 328), Taln+45° (c, 064, water) (Found: C, 52.3; H, 44; N, 08;

40 S, 144. C,,H,,N,0,S,.1H,0 requires C, 52.6; H, 4.4; N, 9.7; S, 714.8]%’); The
methanol was concentrated in a rotary €vaporator at not greater than 40° and was then ...
* added slowly to a large volume of magnetically stirred acetone (ca. 500 ml.), By this -

. procedure more of the itquired-pyngine_ derivative was obtained as a pale yellow solid
| (301 mg,, 6%), A max. 237 my: (B 1% 228), A (inflection) 255 my ® % 20
45 The biological properties.of the compound according to the invention are shown in
- the following table, The Staph.aureus Strains A and C were penicillin resistant while’
the Strain B was penicillin sensitive, - o T

veterinary nedicine com prising the conpounds claimed in claiml

in association with apharmaceutical carrjer — or _excl pi ent. _ T
3. A pharnaceutical preparation as clained in claim2 conprising said o
conmpound 30 in solution in sterile, pyrogen-free water. : 4.

A pharnaceutical preparation as clained in claim2 for topical use, )
conpri si ng the conmpound claimed in claiml together with a ’fOpT_I cal

base. - 4 5. A pharmaceutical conpggisgi on as claimed in.claim2-+for
use as a vetertmary Cerate—conpr+StHhg—the—eorpound .c! &L—FFBF‘-,—I—Q70| aim

1 together with g, yeEicAss Fintves @gied out ¢gaWhetman No. 1 paper buffered with L

35 0 o ety o YRl A Sk e Tolaleld 547 2 %
subst anti al Ig/ as grerdi Buffer solutions Wi S(Pdris @ Follue s¥: @) PHU'O, dcetic acid P

7. A process’for ﬁ%ﬁg&ﬁﬂ Wﬁ&%@mpwglﬁg@mhamm%mhﬁt@ﬂ ins |
whi ch a fo1=:] 1 .- | . !
[err] bl e ol T G T OO,




6 _ 1, 028, 563 When
required for use a clinician adds approximately 1.5 to 2.0 m. of sterile
water for injection to the vial, shakes for a nonent to dissolve, wthdraws
Tthe sorutron into a syringe and then injects the solution in the
‘patient. . “ : : EXAMPLE 4 5
-Intranuscular I njection 5
- Conposi tion of single injection. - :
N-(7-2[%err]-Thienyl acet ani doceph- goR3%3- yI net hyl ) - 5
- pyri di ni umd—earbexyate— — — 50T
“Sodi um chloride * - 0.8 wv 10

\Water-for inje
f10 ¥

e 4

ot Pt gote ' - . -
: TheT%bBPi‘lb?“;%éﬁa%(*é‘P@sol ved

._ - .. tecﬁo
| T

2 .
he resulting

_solution sterilli ZqgaRYoshtivd t F af | Offiram negative f /3 sintered gl ass
tfilter.” The stdril iozgalsnmol uti pn wesgarimst ri byt edadmipisgration m .
‘portions into Z-m-—ampoutes—@mdtheanpoutgs seal ed nerngtical ly. The
-anpoul es SphBlfied NEN SUBjGFted 10 S ¢l dubduy t€StS in the usual
_--_rlngnner. 15 Strain A 0.62 | SwainB  BEXAVALE 5

j I ntranuscul ar I ectio
Conposi‘tion of %{ P P02 §; typhimurium 4 | E. corl’gu <6.£ﬂ n.
-N-(7-2[err]-Thijgnyracet am doceph-3-em 3-yl ngt hyl)- -

“pyridi ni um 4- carigkydufth€ <0.5 | Pr. mirabilis 8 | ~ 5p0 nmg. 20
‘Water for injectSwinGo produce S PR ' . 2 m.
20 The solids ywere dissolvedliand the resulting solution
isterili:zed and distributed ~into anpoul es as in Exanple 4.

WHAT WVE CLAIM | S: -

; 5 X i ' 1: .
‘N-(7-2[err]-Thi enyl acet an _ﬁgcgﬁpf}n ‘mmn.4§cz($¢|;xr;ﬁ}e.hyl )-pyridi ni um 4- car boxyl at e

Jferr]

5
10

15

... chromatography (n-propanol-water, 7:3) in an ascending system, and by

N-7-Aminoceph-3-em

_in" water (10 ml.} was treated ) cet
". the mixture was shaken at room temperature for 1 hr., then examined by paper

et

7-Aminocephalosporanic acid (100 g) was suspended in water (1' litre) and
pyridine (40 ml,, 10 equiv.) was added. The solution (pH 6.4) was kept at 35° for
60 hrs. and then allowed to stand in a refrigerator for 2 days. The mixture was
extracted with methylene chloride (3x1 litre) and the aqueous layer was passed
through a column (40x 3.3 cm.) of Dowex—1 resin in the acetate form (pH 4.5).
The resin was eluted with water (700 mi.) until the eluate had zero optical rotation.
The eluate was then stirred with Dowex—30 resin (excess) until the pH of the solution
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-ylmethylpyridinium-

4-carborylate (103 g, 9:6%), A max, 255—256 mu (Y% 349, < 10,150), vEUIOL

1760 (B-lactam) and 1605 cm. (—CO;™); Re 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

: _ _ EXAMPLE 2(b) - _
N=(7-2'-T hienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-carboxylate.
.. A_solution of N-7-aminoceph-3-em-3-ylmethylpyridinium-4-carboxylate (10 mgs.)
with excess (5 equiv.) of thienyl-2-acetyl chloride and

F electro-

plwres sis"at pH 19, N-(7-2’-Thienylacetamidoceph-3-em-3-ylmethyl)-pyridinium-4-

- 30

35

 in a glass ampoule sealed by fusion.

carboxylate was detected, Ry 0.66 relative to 7-phenylacetamidocephalosporanic acid;
‘jt moved as a cation on electrophoresis, 1.8 cms. at 15.5 volts per cm, This was
“identical behaviour to the material prepared
o _ .these papers as a standard. : :

~NT__ "N . (7,2 .
' -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,

oy e

as in Example 1(b), which was used on

EXAMPLE 3 - o : -
- Thienylacetamidoceph - 3 - em - 3 - ylmethyly - pyridinium - 4-

each vial containing 250 mg, of antibiotic. The antibiotic tends to be very hygroscopic
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
at this moisture content during storage. Alternatively the antibiotic may be presented

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. : : '

5

16

15

25

30

35



2. A pharmaceutical preparation for use in human or veterinary nedicine

com prising the conmpounds clainmed in claiml1l in association with
a pharmaceutical carrier or exci pi ent. 3. A
pharmaceutical preparation as claimed 1n claim?2 conprising sald conpound ;
30 in solution in sterile, pyrogen-free water. . . i
30 4. A pharmaceutical preparation as clai rred inclaim2 for s
t opi cal use, conprising the conpound clained in claiml toget her.
with a topicalg base. 5. Ald%@g&rraceut i cal conposition as”

clainmed in a2 g the
conpound cl ai'med i Wheh aéquiretl foouse tar@mcm #adds appyexinesgeiyn b base.

5 stegils -
35 “g;m“%ﬁaméﬁggs e ot PN Ft m 2 ~

substantially as n Exanple 3, 4 or 5.

7. A process for the preparation of tBnmmnpound cl ai rred inclaim1.in
whi ch 3 a conpound of g 5
[err] where R repr?é@m”g‘”h@fd?” @81’?“6"?’ a 2- th| enyl acetyl group,
I's reacted in a st NOmQr-Yhitylackamidoceph-3-em-3-yietiytym Wi t h pyri dine

the resulting conpoundyrmm-ﬁrhoafhtaesents hydrogen bei ng 250 mg.

ium chloride 8 w/v
]2_ Bgéeg%ga(“lst yl at e(%V ter for injection to produce o . 7 . z ml 10

The solids were dissolved in water and the resulting solution stenhzed by ﬁlu'atmn
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 hérmetically. The ampoules
were then subjected to sterility tests in the usual manner,

15 . : EXAMPLE 5 _ 15
: Intramuscular Injection '
Composition of single injection.
L N—(7-2’-'I‘1uenylacetam1doceph—3-em-3-ylmethyl)- o .
> _ pyndrmmn—4—carboxylate _ L 500 : mg. _ :
20 . Water for injection to produce L o . ml 20

' 'I'he solids were dissolved . and the’ resultmg solution sterilized. and dlsmbuted' T
into ampoules asin. Example 4 . _

WHATWECLAIMIS— S T
N-(7-2’-Th1enylacetam1doceph—3-em-3-ylmethyl)-pyndm1um-4-carboxylate -

» . ,¢|":r--00---Nl-l--c'-i—-l‘(\g__(:HZN/L-_> | : i

2 A pharmaceuueal preparauon for use in human or vetermary medreme oom- .
pnsmg the compounds claimed in clalm 1 in association with a pharmaoeutlcal carner.

or excipient. - :
3. A pharmaceutical preparation as clalmed in claun 2 oompnsmg sald compound e
30 in solution in sterile, pyrogen-free water. Tt \3:9

.. 4. A pharmaceutical preparation as claimed in claim 2 for toprcal use, com '. :
the ‘compound claimed in claim 1 together with 4 toprcal base. . A

5. A pharmaceuucal composition as clarmed in claim .2 for use as a vétd
cerate compnsmg the .compound clarmed in claim 1 together with a vetermary cerate

| 35 - base.
! . 6. A phamlaceuncal composmon as claimed m clalm 2 substan’ually as herem

described in Example 3,4 0r5.. =~ .
! . 7. A process for the preparation of the compound clarmed in clanm 1 1n whrdh‘ g

a compound of general formula

o | RNH-CH—-r o
= R s ) AV
| . . " COH. . B . L _

' where R represents hydrogen or a Z-tluenylacetyl group, is reacted in a strongly polar.

medium with pyridine . ' ‘
<; \> (D)

. the resuhting compound where R represents ‘hydrogen being 2-thienylacetylated. .

‘g.




8. A process for the preparation of the conmpound clainmed in claim1l wherein

a conpound of the formnula: -
is reacted in

9. A process as clainmed in claim8 when carried out at a terrperature of at

5 l@ast 15[err]C

-[err]

a strongly polar nmediumw th pyridine., 5

102815}53 A process as clained in claims

or claim9 when e
11. A process @SerG 15,31,

10
the polar nedium
organi ¢ sgl vent

t he wat er-m sci bl e organic SO|E§£}?asmanofs¢
14. A

acetone. 15
whi ch the reacti 6\‘1(70?"'1"1“"“

o Oﬁi’ﬁ@‘fﬁﬂ“

into als_ﬁ‘mge?anﬂ ftiRf Bfedts 88 schltidh BRRE
i s a m xture

st Ll R o i

lar medium §
patien@iNy of claims 7 to 11 in ) ¥hr.ch
of wat er

and a water-m scible .3
A:m%c&ﬁ claimed in claim12 in which

sle infiestiop\- di net hyl f or manmi de or .=
process as cfal med in any of claims 8 to 3'in

doceph-3—em—§

effected using 1- s;ggl
15. A praeess as whtaiﬂaﬁiﬂy

mﬁa@nts of the

Brd (111) w;{; pyrldlne (IVy is

etﬁbnq$§fomc;4 i n which any excess pyr,ﬂlgl ne (lYyy and

sone of the unr ea%t ed corrpoun i 1] are thereafter extracted with
Wa -i mmi s were dis vl

a ter-i Scihglu s%tg 3 smteige}); assvglter erx on was Eg . nis

percol ated thrgil %l le rmetically. any

carboxylic ConmuﬂldSmblﬁnDddudsmi}ﬁtyttEb&mielsﬁsuﬂfmahthe unr eact ed corrpound (rery,

and.is thereafter concentrated and freeze dried.

16. A

process d3 claimed in claim15 i

ogmdue is crystallised fifom a .

sui tabl e solvent or purified b@mp;roggdnmfﬂ:’s}z

of clains

lcer

as clainmed in any
compound _(111): wNK-&
18. A projess as i

pH of from=®6 to

on

ikctiohd 17. A process
8 to 16 in which the reaction of 25 -
PWWW@@E’EBI‘ at a pH of from 5 to 8.
JRIEL7 in which the reacti? $effect%i at a
19. A process as clained in any 1-_'

C

chl ori de or

of clains 8-18 i rThehiokds wée disw ami] the fre@Bing solution rstrrilizad (ahd Kdjstribstedor epar ed By
reacting 7- ACARgiapRoSes exip tyl 20.

brom de.

A processas cl ai wRdT WeeraNd9J n which the acylation is carried out in-

an
20 in which the reacti
~ bi nding agent.

25

effected in the

s
z :LCHFOO—N::EHT \g_c @

aque ol N-(vezti Thignylacetamidoceph-3-em-3-yRiethfl) pyritiams4-amborylae Ned | n claim

presence of an acid

25

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 pharmaceuucal preparation as claimed in claim 2 comprising said compound A
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. _ 4

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

base.
6. A pharmaceutical composition as claimed in claim 2 substantially as herein

descnbed in Example 3, 4 or S. o
7. A process for the preparation of the compound claimed in claim 1 in which

a compound of general formula

35 35

RNH~CH-
0==C ~—— N\~

COH .
where R represents hydrogen or a 2-thienylacetyl group, is reacted in a strongly polar

medium with pyridine
4
O

.the resulting compound where R represents hydrogen being 2-thienylacetylated.

CHZOAc\ :
’ (Oa) )

« . .k“w\ -
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35 22. A process as clainmed in claim?20 or claim21 in which the

pH i s mai nt ai ned at a pHof from5 to 7 during the acylation.

35 23. A process as clainmed in claim19 in which the
acylation is carried out inan -  organic solvent. 24. A process as
claimed in claim23 in which the solvent is ethyl acetate. 40 : 25. A

~process aé*claimed in claim?7 in which 7-ACA is'reacted with pyridine
- (IV)to:form.a conpound of the formula: -

.40 . , 1,028,563 [err] 7 ~and the

- resul tant_congound 1S .2-thr enyl acefylated WTn a - 2=tThrenylacetytating agent
26.. A pr o‘ceascgg"ﬂ : %ﬁm uliﬁr_egﬂ\{a‘flo?noé e?i'éﬁm%%?%ﬂ“?%emfﬁgﬂ'ﬂile%.“ﬁ‘cet yl ating

© agémt. is 45. 2-thjienylacetyl chloride or bromide. . - _

45 7 .27, @0_0&3 Tﬂﬁr the preparation of .the conpound cl ai med

in ¢l al m 1 -whi ch Ng 'Cé-g%— Oggg _'t hi ecl:‘]‘-}/| a'Cety| ati ng a' Con‘pound of

Cformuta: - TN e 8

*1, 028, 563 ' - 28. A process as @i ned in ény of .the preceding

cl ai ms_ wherigiektteli tta OB YRmedium with py@dinef Or mul a (11a) or (I11) is used in
the fotm of a 9wt mresas hined Salchim 8 when carried out 29 a dmppranee s aff or  the .
i 15p d.claimed in claim "1 sub- stantially as
pr epar at i orfeagf e _conmpound. clai, n ol .
herein desagiol® chessn}s) Cﬂ'mc. d in %ﬂ'ﬁ%‘ A FHBCSRER Sericd| o $r@ de MR Wicai m 29
subst anti al | y 1&sA lpese@d B @kiséar in A8 of -dlaims 7 to 20 in which the FofANHMdRm] - e
31. Al%prodewseras claj med in claim29 substanti al I%eas- herei n dedribed in
Exanpl e 2. .. 12.°A process as claimed in any of claims 7 to. 11 in which the polar medium
mp " 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 N,N-dimethylformamide or acetone. :
15 . 14. A process as claimed in any of claims 8 to 13 in which the reaction of 15
. l‘c;ompound (III) with pyridine (IV) is effected using 1—10 molar equivalents of the
tter.

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 (IIT) 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 (TII) is prepared by reacting 7—ACA with 2-thienylacetyl chloride or bromide. 30
20. A process as claimed in claim 19 in which the acylation is carried out in an
aqueous medivm, :
21. A process as claimed in claim 20 in which the reaction is effected in the
presence of an acid binding agent. '
22. A process as claimed in claim 20 or claim 21 in which the pH is maintained 5
- = -~ ata pH of from 5 to 7 during the acylation, 3
= 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-Z_= 25. A process as claimed in claim 7 in which 7—ACA is reacted with pyridine
" e (IVrto form a compound of the formula ; — ' '

S

HoN— CHomee . |
+

-~ .80d 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 : —

HoNe CHomr S
T
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29, ‘A process for the preparation of the compound clalmed in claim 1 sub- . /‘P
stantially as herein described. o
5 30. A process as clalmed m claim 29 substantially as herein described in 5
Example 1.
3% A procéss as clalmed m clann 29 substantially as herein “described in
Example 2.

For the Applicants,
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.(Leamington) Ltd. ~-~1966. Published by TFhe Patent Office, 25 Southampton Bulldmgt,
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