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cephal ospori.n antibiotic 5 This invention relates to inprovenents in
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20 This Qﬁﬁmmtslmrﬂhldgsod/@bﬂawd&]rﬁaﬁmaﬁr ed to as 'ceftazidinme' and 'GR
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i ncl udi ngcaf'i’ﬁwf‘ipérqx}""!'@@%ﬁfﬁ@@-3d? paidinfuTymeiPdissrSpaT4-spebosiiatedfifermulas
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usef ul therapeutlc | evel s ter subcut aneous injegtion. Exper| mental -
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c ep h aI 8 1u'|n as shown good pharmacokinetic propert|es guvm ng serum
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45 50 UK Patent Specification No. 2025398 discloses, inter alia ae'pqtl}od for the preparation of the
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10 (wherein [err] represen&ls an am ® prot ected am no group; and R2
represents a carboxyl bloc EHg rouﬁ)y or 15 with cyl ati ng agent

corres gndi ng thereto; wher eaf t nhe fol | ow nge/eac \ons may be carried
out i) renoval of any ami n€- prot g gFByP and the carboxyl bl ocki
group R2 and, if desired, ii) convers]onegof a carbo group into a

non-toxic salt. The desired compound SOP5r nul a (1) _above of UK Patent
Speci fication No. 2025398 was obtai ned as an anorphous solid and its

st abi | B% PrefEeblyasthepighydreshipade agid addition saliewigrap ac'éefé‘e@i"al ly at el evated 55
tenperatures. 20 It has now been found that _

(6R 7R) - 7-[(2Z) - 2- (2- ami not hi azol - 4-yl ) - 2- (2- car boxypr op- 2- 20

oxyi m no) acet am dol - 3- (1- pyridi ni umret hyl ) ceph- 3-em 4- carboxyl ate (1) can
be advant ageously prepared and isolated in the formof a crystalline
hydrate, which by analysis is a pentahydrate, which pentahydrate forns one
aspect of the invention. The new hydrate of the cephal osporin conpound (1)
is of superior quality in ternms of its crystallinity and 25 stability, as
wel | as being of increased purity. In particular,the.-new hydrate has been
found to have a 25 well-defined crystalline structure and it has been
found to be remarkably stable even when stored at a tenperature of [err]
for an extended period. These properties render the hydrate of value in
phar maceut i cal l
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use. It has been found that the new crystalline hydrate can be convenientiy
fpayed froma solution of -a salt of 30 the above cephal osporin conpound.
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o] - 3 (1 pyrldlnlunnethyl)ce h- 3-em 4- carboxylate pentahydrate mhlch %af
conpri ses adjusting the pH a solution of an acid or base salt of
(6R 7R) - 7-[(2) - 2- (2-ani not hj/azol - 4-yl ) - 2- (2-.car boxypr op- 2- oxyi mi no) acet ani d
0]-3-(1 - pyridiniumrethylgc - 3-emd-car boxyl ate in an aqueous nediumto
2.75t0 4.8, conveniently 30t 4 0, 35 preferably 3.3 to 4.0, e.g. alsout
3.7, and crystallising the ' ﬁ&tahydrate For exanple, it has been -
ne hydrate nmay be precipitated from

f ound 35 that the desired cry';
an aqueous sol ution of acid addi#i on sal@Hpn addition of an organic or
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~which nay be used in the precipitation include, for exanple, inorganic
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d at & temperature of from . conveniently at
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5.95 = m 2.72 - w 20 5.74 \
2.69 " wd - : 20 5. 42 w
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234 15 g e.g. underlthe conditions described ingheg”r?bparatiqn 1 below, VW 4.10 S
2.19 The new cibtéllifé bentahydrate acdbtding to the invention has 'b)eel\_.gubjected to X-ray pole3- 93
w - diffraction studiesOifhe product of the follbwiHg Example 2 was used ta3obtdin a Debye Scher&@r powder

2.03 diffraction photograph by exposure for 12 hours to CoKo. radiation and a s&®n@phfgraph by exposgre for

1.97 5 3 hours to Guf{e madjation. The line intepgities were compared againsy a sptjof standards to gjxg tig rgjative 5
ovw 3. 2 g’ntensities show2 Me\sfgllqwing Table:-

35 * s=strong, nFnmedium w=weak, v=vegys eg2v=vv, d=diffuse, tr=trace The new
“pentahydrate according.to the invention Lﬁas al so been characterised by its
infrared spectrumvallbe i nfmerag* spect raivaief t heimpnaeiguct of the fol | ow ngyp
Exanple 2 in Nujol (registered Trade Mark) was 40 obtained and this is

shown in the Figufk of the acconpanyi ® drawi ng. 40
The follow ng Exghl es serPe to illus étethe- Y%€paration of the _
pent ah)(bdrate accgffding to ihe inventighy Prepargtions 1 and 2 illustrat €5

the preparation ofgacid adglition salt ggiarting gpterials for the
preparation of theyr pentahydgate. |1 n tha7Preparatd ons and Exanpl es all
tenperatures are 85 [err] wnd TFA is @7vfl uoroaeeti c acid. Water contents
wer e determ ned 5% he Kar® Fi scher m@’Rod. 45 WProton nmgnetic resonance
(p.mr29 spectra re dete¥mned at 1 QgM-Iz. Th®dintegrals are in agreentht
45 with the assi nts, cQupling congtants, J,L’v'are in Hz, the signs not
bei ng determined:gf = singhet, t = tripket, d =,doublet, dd = double

doubl et, m = nul t4gl et andmABq = AB quaptet. Anberlite (registered Trade
Mark) s A. 2 is a43teakly bamsic hi gh nalzecul ar wewght secondary am ne sol 26
by Rohm and Haas,4Phi | adel fphi a USA. H¢RPo (regi ¥¥ered Trade Mark) Super - Cel
is a diatomaceousyXilica filter aid sdilg by Johis-Manville, USA. 50
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(6R, 7Ry 7-[(2) - 2-:(£— Ami notI{i azol - 4-yl )z:oé- (2- car-a’oxyprop- 2- oxyi m no) acet agg d
0] - 3-(1- pyridinisgeret hyl )geph- 3- em 44@ar boxyl atw bi shydrochl ori de Form c
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4 PREP ARATION 1 , (6R,

TR -7-[ (@?,721:%@;-AMmbhbi&zg&-y}Aarcharb&yAer-meQOda}-amyi m no) acet am do] - 3
- (1-  pyrpxddinivovmetiyopbh-2epi-c&bemate-bishydpmhiotidet e Hydr osul phate a) Formic acid
( 98- 100% fg@icrifi (?ﬁ,gg) wag| d yigh stirring to gSR,7R)-7-[(2)-2-(2-t|ntylarrln:i3nothiazol-ﬁ-yl)-lz-(z-;; N

but ylprgp-2-oxyimi etamiqol-3-(1-pyridjni ethy -em-4-carboxylate N,N- 55
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but 0xy CaHRQMY hind ot LAIH 1 205 oAl SSnEtRTr4db FyeroLioric B (3.0 i) BAUSY Dl stirring
) ceph- 3- gt Bimindted) DR hiRR wWhls Mrred foP3 KHuFER FaYh tenfperdiufe, en i@led & reméve0 g) and the
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The suspension was filtered and the solid washed with formic acid (98-100%
46 m several portions). 10 The conmbined filtrate and wash were dil uted
W th§ ropanol (200 nml) and the resultant solution dripped 10 into '
stiars gopsgranl (1400 m ) over 20 minutes. |sopropyl ether (400 m 3 vvéts/
adde&m—ﬁﬁuspmmmmwmm—a—ﬁm—te—mutes
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$tirred-duri ng the addition of saturated agueous sodi um bi carbonate @
solution (13 m) to pH 3.8. The product crystallised rapidly and the
suspensi on was ‘cooled in ice. The title conpoundwas collected by '
f{Ltratg on, 5 washed with ice-cold water (20 ml) and with acgsop@ 0% dri ed
at Jroo
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of the tiBreWesrHuliirghand? &% addridiiererhles Fexpiad 8avki | 1 ed for 16 hours at

" ca. [err] T}wg suspensi on was readj usted to pH 3.75 with a little nore

ammoni 3 oS OFHE BB s Q%ﬂz & Uate26 A SndBLIES wil? X 185
m) an aa.ertngkr'tas(cfvﬁh ?:9 iéf pgner@es@ asr!M%féd ko2 G desru'ﬁ';:oqz ﬁag R AR WRRite 15
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sol ution e(gtfo 88). .The stirred solution was cooled to 15 and further 20
amoni a SAlakbledn added with stirri ng to pH 3.75 at 250. Seeds of the title
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dried at waeriti®nperature in an air oven for 2 hours to yield crystalline
title @érrpound (8.01 g) [err]/ T.F.A) resenbles Exarrple 1 above; water 3%
14.19% 35-%amples

dr chl repared as in Preparatlon ) was dISSOI dm dlstlll water
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~(ca. 8 m) and the product isolated as above to yield the title corrpou’nd
g); [err] 14.1% J[err](T.F.A) 65 6 @B 2 063 871 B - '
égenbl es Exanple 1 above. Exanple 12 A solution of the bishydrochloride ”
pr ared as in Preparation 1 (10 g) in ice-cold water (20 m) was brouqsht\ﬁ’
0 BH 6 b9B2PA38AT Bpwi se addition _of 2N NaOH (ca. 24 ni). The solution oOf ~°
the sodiumsalt thus obtained was 5 clarified by filtration with 'Hyflo'-*-é
Super +@einbleg Exagple hahove.a wat er wash (10 ml ). The sol ution was cooled to -2
and aCIdIerd to pH 3.5 by t he addltlon of 2N [err] (ca 8 rrt) and seeded
with t Enﬁutmr‘ﬁ&the% ou ﬁﬁron he Srp Utl |on- |ce comr{fsag ml wa 5 I‘S The
{18 e Kot fﬁﬁ%« Ae am. R seozgfi er 5( 40
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above. solutlon was stirred at 0° for 3 hours. The title compound was collected by filtration, wiagheheéthjse-eold 3 A
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rese es ple
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[err Ghpsp Nt ai ned overnight at 35 this tenperature (W thout stirring).
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di ssolopsillipatoniromp watarcopspinigg the follpwipg: \naew isgpraraaeleeENdreREnHioxpm dietrlo)
cont ai eAYAFEVi2eti¥e-pr oporti ons of acetone from 5%to 60% of the mixture,
andth[g ption cooled to [err]. The pH value was adjusted to 3.5 by the
addi tJ Oghntles sNthNRLIrS M orlid Q) A&dreli BEin BledratioR 1 e bigdBRAE AlRliNed FBRAREMIV &
aut hendaéngaridithd reésutiogimiuiogk chlledd D5° Gjth rapid @tirfing Thepl valBe3\of 18é sdludibiislwerdlS kept for

90 4Sdivstadibysie daprvtisgiatiditidniof 2N NePH: Aftensegdiod with autheijtigtitld compound$xd16 glithg, and t he
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above w@@&fﬁurserhebhef ipeitla@eseMBPOMBEE olBEmpieen obt ai ned fr om t
bi shydrochl ori de by 50 crystallisation fromwater containing the
follow ng: ethanol, isopropanol, tetrahydrofuran, dioxan, diethyl ether and:
ethyl acetate. Exanple 17 55 Sanples of the bishydrochloride (5 g)
prepared as in Preparation 1 were dissolved in distilled water (20 ni 55
each) andthe resultl ing s soI utlons chilled to [err] with rapid stirring. The

o .




"adj usted by the dropw se addition of 2N NaCH After seeding wth aut hept[y
title conpound (9.015 g), the m xtures were kept for 90 m nutes at anpi ¢ofp
tenperature without stirring. They were then cooled to [err] . with st Ag
qnd the pH val ues re-adjusted before keeping for a.-further (J;fmur at g

W thout stirring. 60 Title conpound isolated by suction fi 139500 was _i'n
eqch case washed with distilled water (25 nm) at [err] and 60 then with
acetone 125 nl) before drying to consTABME weight in the air oven at anbient
tenperature. In the table bel ow are noted yields of the title conpound
obtained at a va ety of YA Rles, tog‘é‘?"ﬁ’eﬁ"“\ﬁﬁ“t‘"ﬁ wat er . contents. The

p.mr. .spectra rgsgenbl ed Bf se of ‘Exanpl e“} 5
GB2063871 B g9 7 TA £ oH §§d (m(m)/() Vit er
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13. 95 13. 6 Z-f: 80 . gg 14114 05 3.8 77.8 "

14.1 1 ' 4.1 : 57.6 14.2

10 4. 35 “¥5. g 158 ﬂIzZ Exanpl e 18 Sanples of the

bi shydr gghhasrgde (5 g) prepared as in Preparation 1, were dissolved in
distill edsam'ﬂee5ft(.e119sh3c5romo}idea@tbr3pa&adsmheparaﬁ:uh,tv@emgﬁssabddtm Bifedidtdrie@d to 70
Wi t h napnltleash Jiand iha gpsulidgtselutiand philtet! kR wittorapithstGridgy Afteln adjudtiggovpid €by thd dropvdshi t 116N
of 2N scdtition ¢y M#@wnﬂydméeﬁheeailt!ngﬁgutmsefepmsadwesedehtmth%#lr"ns@réo kept

wi t hout ’E‘P‘i"?ﬁ' hi ‘I'"F’GF" 3‘3’}@1 gletqf errvaﬁefaf*@m%z ?"@hg@taeﬂm ned
pH Val U Uty %'%J Qj@eﬁre g% kl Eh‘g usle e re(él y
seededy ol ga& S wRURANRG, Thre nst %deatiah WM 20
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W t h st iwelghnig treful otdn evephight al acrdienrtemaeagturs.t ed bef ore 20 keeping for a further
2 hours alptiEabigbelwate notef yiplidsef the Tiecomppynd obtginerbal mveriety of rit velyeshipaetbear witbn.

filt r%t | T GRpdentsnThe PN tRefirac e mPIRdib A MPAed stil | ed water (25 nl) at 5
and tH8n with acetone (25 m) before giyykng to constant weight in the aid
oven overni ght at anbient tenperature. I'n the table below are noted yields
of the title conmpound obvRiinRsh-at a varwsbicoafnpdd val ues, together wth
wat er contents. The p.mr. spectra resenbled those of Exanple 1. 25

25 TABRE pH 3.2 Yi el d8-grr1 14%) 1B.§at er Content % 30 - 30
3.2 183' 52. 3.65

30 3.4 %28 928 ;‘;;5 3.8 82.8

13.35 4.2 47 72.0 1% 13713.95 4.7 21.0

13.7 3B 48 4.8 88 8.8 13.85 13. 85 35

35 Pharmaceutical fornulations The crystalline pentahydrate of the pr esent
| nvent i ofharmepauical formukiopnt i bi oti c properties of the above- nenti oned
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new pentwahipdip@éneorveteri® yousdEing emi maytbh prasepted invanvectiongalanr ri er or exci pi ent.
Such conpB¥iapfhintis pentabydiata prrenguddaccordies tp the nventian BY h?(f,qrewﬁmfoymwe@n enCh e and
may bés g?%@é H‘Eee"dftﬁd i YO8 ARRE R HATIPOH B A Mulfese PRI AT ecesRant AP adided 46

conpound”{¢ %@d RBnd ey bl k&%ﬁi}k.lm%%s RYenBi6nsl § %rumﬂs%te%sﬂo‘?\F.n om(?r%&degﬂk and 45
may be pJeﬁ‘a@JlSr%anéy@oMJi rﬁiﬂa%& N 2 SIUBRHEIRS staising AndBHdlshersiSdget@Nt @I Ner s
i f necesaeai@amy\mdabn@nwgaéadeldnay%mpbmeefovatdr deistitutioe wPagLasdid Jenias, el’ﬁeéferﬂ?é so take
such fsorpypgasfreayepehsiosuss. Peelablyisagh Sowder @muligioosrsayicontgin dnaporopdagr@otieic 50
vehi cl esbasynardwag/m@mw He wavemwﬂbl"m%ﬁhya%g%mrsd'@wﬁ’oa@ eequ 'eamhgghe Powder
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wat. er - sol Thiziahtitiotic cdmiolwed reaytalsw be ﬂormgnaediaemppeaﬂdﬁeea gicontainisgicopvdnkiertal when t he
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sol 5Pi Bﬂum dihydrogen phosphaté dihydrate 15mg 50

30 FO%I}MDQTI ON C, for injection Formula per vial

(6R, 7TR)mif tre 6xdite B-afgiinBahd Wit s3diGh urftydfbgen 3ncfsahawn99>eeaﬁ&£nd.&ﬁs Blend

2- OXY iasdphis) e teailiatt@bwder (nix withyiie stbrildiceWaIBEpaNA. it @qRPtically into glass vials under a

35 35 dtmnkpt Qfatebb)uyﬁpgﬁnecmngmeahgsdslag @bber discs, or plugs, held in position by aluminium 55
582 n-g)vgsqq}s her¢lyy@reventing gaseous exchange or ingress of microorganisms. Reconstitute the product by

167 myRANYPORWAL" foriiecticeinn aespitPleterig yehistesherttPefire ¥minietimi ne and fil l ed
into g gh@ss vial. The vial headspaee was purged 40 with nitrogen and a
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65 oxyimino)acetamido]-3-(1- pyndlmummethyl)-ceph -3-em-4-carboxylate in an aqueous medium to 2.7 to 4.8 65
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(6R, 7R) - dyinfiab)ac@tarnidojeain paridmiahethyllcaph-B-ed-4ca rbemdmoeyqahwme?sub%nauy as herein
oxyi m nojeawibeding e G-Ekdmpesntitai8ni ummet hyl ) - ceph- 3- em 4- car boxyl ate in an
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car boxyprop 2 oxy| m no) acet am do] - 3- (1- pyrl d| ni unmet hyl ) ceph- 3- em 4- car boxy
late is used and trled i kb Bdlivid St@6l dind, bBcrdMod Faning crpany Bimitsddcrovabh, PeOOBSS  acCor di ng
to Cl al m 2 V\h er gjrluﬁed év lgeégeét |¢a|25[ Sou(z)hfmpton Buildings, London, WC2A 1AY, from which copies' may be obtained.

(6R 7R)-7-[(2)-2-(2-am not hi azol -4-yl)-2-(2- = 5

car boxypr op- 2- oxyi m no) acet am do] - 3- (1- pyri di ni umret hyl ) ceph- 3- em 4- car boxy
late is used and the pH adjusted to 3.5 to 4.2. 5. A process for the
preparation of the pentahydrate according to claim1 which conprises
adjusting the pH of a solution of an acid or base salt of

(6R 7R)-7-[(2)-2-(2-am not hi azol - 4-y}) - 2- (2- car boxypr op-2- 10

oxyi m no) acet am do] - 3- (1- pyri di ni unmret hyl ) ceph- 3-em 4- car boxyl ate in an
aqueous nediumto 3.3 to 4.0 10 and crystallising the desired

pent ahydrate. 6. A pharmaceutical conposition which conprises as active

i ngredi ent (6R 7R)-7-[(2)-2-(2-ani not hi azol -

4-yl)-2-(2-carboxyprop-2-oxyi mi no)acet am dol - 3- (1- pyri di ni unmret hyl ) ceph- 3-e
m 4- car boxyl ate pentahy- drate in association with a pharmaceutical carrier
or excipient. 15 7. A process according to any one of clains 2 to 5
substantially as herein descri bed. 15 8. A process for the
preparation of (6R 7R)-7-[(Z2)-2-(2-am nothiazol -4-yl)-2-(2-carboxyprop-2-
oxyi m no) acet ani do] - 3- (1 - pyri di ni umret hyl ) ceph- 3- em 4- car boxyl at e

pent ahydrate substantially as herein described in any one of Exanples 1 to
18. 9. A conposition according to claim6 substantially as herein

descri bed. 20 10. A pharmaceutical conposition which conprises as active

i ngredient (6R 7R)-7-[(2)-2-(2-am nothiazol- 20
4-yl)-2-(2-carboxyprop-2-oxyi m no)acet am dol - 3- (1- pyri di ni unmet hyl ) ceph- 3-e
m 4- car boxyl ate pentahy- drate substantially as herein described in any one
of Formulations Ato D. Printed for Her Majesty's Stationery Ofice, by
Croydon Printing Conpany Limted. Croydon, Surrey. 1983. Published by The
Patent O fice. 25 Southanpton Buil dings. London, WC2A 1AY. from which
copi es nmay be obt ai ned. _ '




