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acid agam wzthogt)the loss ogmgucqé 1f%g%c33(£$ g;ggfg s ucgzl; tz:)?tetghe use

. e
sters on tHEME er than the est oyed in the

e ] the rs em
f fogmu m&’ooﬁt r o eove smﬁ:ﬁﬁc@ rﬂé }ﬁ&h’ss ficeRhEHBT &Rr ﬁﬁﬁg )%ysck'uﬁlhy z ed 25
- taneously thh the sphttmgcof dihcadpable) baxidt dfi ohet mtuh@rdup sed efoidsrtbedu ct,

i f the reeneteiectepp¥ oplisngsth Cﬁbﬁt{!émemrs of ﬂllf prior art processes. o ¢

low 20[ qfr r@‘f‘@*édﬁﬁﬁdra@ R g Eﬁ‘éﬁ Y dtvent, G 8

f thg . compound of formula III, or a salt thereof, M 0e &' of alYDiki@ Q¥Rtivatihhe use
qters rat hefiary haine.t he esters Iolyed I n the _

viously cjt dutrtrglventst lldl Q methylene chlpgd e’sﬂ‘T yI

| yzes. SI romehfk%ne, dich omct ane, cHoroform, tetrac oroet ane, tngzagxb ?F’y uh t he

gn%%

diet

f the doubl .0 oﬂfmuﬁch@ﬂ'&&dﬂ%ﬂ bO WRd A VIRngS okHAR ‘alkali metal 35
ep o Splahd taikelfhe tcth dre@Bkdlodsychi s mamms sodiurh had ﬁcmm, ardt also
' _ alummum salts. Also acceptablc are anpg qL,E jng) §al ﬁblg gAY est er
shed b ;{iﬁﬁﬁﬂ mf}; tnme amine, N-met morpho ine, -
- y tdine ‘J}i&b net amine, NN’d1benzy1ethylene—d1amme,
Or Mg U yda; (ltﬂvé?ﬁlﬁylplbdihdﬁ& ’ dudleist Neh@igierlins. OTaeNt
nary-ammc sa'Ls&& preferablecorrpound of ll‘or réul :itdl 1, or tla salt
id feacgiypti ia c include amongst others tri-
terti t he pr es%n ammg,*emmvcfth :I‘E‘ge, Eyc? ggl‘ﬁan#nc, ﬁgm; 3@ ]Pt;g% an idi 1 The
ertiary arr ne. antity -of acid dﬂacnvatmﬁ amine used is prefer b@af t\é $I‘4§ e can:
udgsano r%?’t oOhB a5l AR NMérRALInCiAd PoteddChby fhe -halogenating agcihﬂand the 45

chl or omd® hape, di chIhalosjlmteha:me:mdthdcmg)mhrcnnpwleﬂmchI or oet hane, nitronet hane,

benzene

et a

Silyl compounds of forrgw{ U%T -be used are: trimethyl chloro-

Sé,l ts ofs g‘mmﬂﬁ 1ﬁga%"gg ﬂ mﬁ) yl trufhlor silane, dimethyl di-
1 thyl "bro sila
50

i hers
lorosilane, tri-n-butyl chlorosllane, methyl dletl@l'ldchﬁl'oki&]hd Niametint t&ihyﬂ‘ret alsg .

1 {0)

salts such as pot as sohlgrmlamdimm dlamivlc*abmsum, banesl mpthyd ethyl ¢ hlorosﬂana phenyl

al um num salt A S&}Frog}s c,ltrx-p xmethvh?‘tlﬁ%}ﬂ EI:é‘jlcoros anc ﬁi?}‘fgy tltj&%‘flélﬁn mine, - Cgb

tertiary-

no
enyl snl%ﬁul X%r Hgyliﬁyl E: &

1 disilazane, tr {hfethyl di-

. b
di benzyl am e, sgri WB@'& c@-ﬁﬂtx@ﬁctl\)&-d'm{y h\iisiadng hedrdniehyl diphenyl disilazane, hexaphenyl 55

pyridine,
N, N di benzyliet hyl encm8Ref & ez

N{benzyl - [ctmlaz]anep h@det%toahﬁlﬂevaneliﬂaqﬁwnetfwtneproduced by hexa-alkylcyclo-

ylcyclotetr Sy are silyl-

1 g lt“dyjb-tdl,%g@‘?td
MR E et S G S e
sadots are prief epabl eprepared by reacting the silyl ester of compound III with sARlogend@BCigény &ichNg 60

t ertth ar y r?gm nes whi cdy phesphipe pgstedilorides phagphorusrpimtpbtomigie.hphospharysi trlchlonde, phos-

pyfldlne

-.n.é)fc | id
trimet hyﬂ' orxderj%bfm gsgeﬂe,ﬂxéldghj lflydﬁgg ltlﬁir irsllH n@ﬂxﬁ @? é:t%ﬁ;m?a of afld bm[gmﬁ
The agents at temperatures below 0°C. such@d/2134d *C a eactivati ng

anmne used iis pgefer abI A vé&i idifterbiit tstef qorl high ydids dfmea]da&tsts of the present invention is 65

agent and th
reacting wt
conpounds of

.45 - .15 - - . hal osil ane conpound
compound I11. T~ Silyl
fornul as IV and V. mhlch can be used are: trimethyl chloro-
e 2R oy 1ot ba e e

_ 75%%0f the total acid generat ed in the process by the hal ogenating




65 A very inportant step for high yields of the process of the
present invention is 65 m' de, . o . the

con-. d|t|ons vvrth a pri rrary or. secondary aI cohoI
at; terrperéat ures bel ow 0[ err]C, pref erably

bet weén, 520[ err]é and. --70[err]C “and nor.e QIZ&EQZany about -40[err]C to 6
- 70[ err] ¢ Tem v peratures hi glher t han -4OJ err]

r esuI t in a substanti &ie fprmgg@t qfdhc hmn ther §y reacting the imino halide under anhydrous con-

Al'cohol s iwhi ch can bebg’%?cg“"fw gg‘b‘%@éﬁf@:dﬁ‘ﬁ ?ﬁeﬁa@{; B Dt A ferably -

i m no- ha|~' des 5 peratures higher than —40°C. result in rsﬂ:sﬁﬁtlaﬂ’&ﬂr)tn&ﬂﬁﬁ gzma:ondar y .

al cohol s ;havi ng- 5he génearbhofsaihich ke tuH fwrmrodhq:rghhd:{[rmom]hers from the lmmo-hahd .5
is (A alkyl having 1 atecprin@ricand mqndawcﬁ*ﬁshol eflzarha pRsrah RyQ he on
atons.. i ° - is (A) alkyl having 1 bly zﬁrgxﬁ () ar on "2

N S \F‘ such as tha 1 ctE::él Sbut %ﬁ:ﬂce]ﬂ[ oHaaR@bol;

i sopropandr, n- but anol (B) mk toms, such as (bEhzylp kledhyl] aidkgu
having 1ito 7 al kgl ca;h&mt&hamans(p) syﬁohlk;a,ssubensz 'Iclolakxmdqml,, (Iarfdd@xyalkyl having

P t ar, rabl S c ane (E)

YO b LA 5 i r ; aagémm e
_ a

pref érablly at |east 3§ €t ano&gZ butoxyethanol (]u')@‘a“y ox alliy a mg ol Tavidg) 3 10 7 carbon |

al koxyal Kyl havi ng 3 tae;miZn alrr btplmuatcmm; such taelz (ptmetzemtybxy@ﬂh@hdﬁ) hydroxy- 15

2-1 sopr ogoxy- alkoxyalkyl, having 4 to 7 carbonpqt §ich ap dtﬂl’f‘&x@'é‘t U Es: of(thsse
ar y! Qxyal kyl havi ng S‘ICPI?XIS-FC o?‘lnﬁaab'lgr{fl ﬁml:f % ?msl%’ratfﬁé HJHQJ ﬁaﬁde, the imino bond must

chain, sich as 2- p- chiyargitfiepidse v Spitil by mild Bt hgirdysis o 7
carbon - 20 alcoholys1§. f the quatm;rrcf acrd dedegivagihg ity aminchpresent is ghe [progess

2- met Hoxybenzyl oxy)is @tqqgmr@q less duced5by the silylation and halogenanon, the

al |(<8X al K | | y h av?/n Z)ctle vage ( d.rp&l com 1letton f the formation of o f
y y 9 e 1mmo- thT ing ineOwd¥! idrdl KRR

these the acid produced th@ c llﬁméﬁiettEdea&ftﬁ additfo lofh qumtlisre)f

i mno ethers. 25 H* to effect the cleavage. Tlus SLEP is carrrﬁd pwrat ﬁmnrmltatug:nofdfont frd0°C. 25
i mno-etHer fromt he |tm—ri@°¢rahngefe“‘t’h§

be spl it fto produce. 7-AGA™ rrfgtt#g’:édu gk T%@f"%’ﬁrﬁﬁﬁ TR

hydrol ysils or a"ystalltzes and is colleRd by filtra 1C0 0 ysis. the quantity:of
aci dj ] deadtivati ngot ert i arfgr aprinuen eldss«ﬁr?tAGJm it Iseprafer J@detsgse hmb concentrations of the _ 30

g“"éf ctaiya I Iy e silyl o3t % 09%, preferably
Iha| 0 gﬁg?f :)J:.]y lt ﬁzs t ha'PP t ?fw?fghﬁ}%f mggseﬁ? tqf] ééﬂ 5{‘%’_11{; %@ nic soﬁﬁnt a(gld a base
9 for the results. The sxlane is e p]oycd p 9 % above

proceed gl mul t aneousl| yinddRas & etion of formti on o )
25 ‘tlhe’ i mi n@5et her . One ninteewe of ceplimipsin uarﬁ ddnyatlo(f TH ioglesse gt remrq eagborti ne 35 -
was_rmor e |t han .. groups capable of forming sllyl esge ﬁqje,ma &t efgthe gijylatien @g\'}%e :

stEp] wi I']. rEC]UI re the @5%% é&%@iﬁ%ﬂgﬁﬁ Wé‘ (ﬁfq’ﬁﬁ E[f:tted/ w@:f‘l dichlorodimethylsilane, one
com st

23 tg effect the GhaAWRGEcombiing dBivAIGE ki) QlhireaRll with heRBE bt Of

from +10[,er r]C. 95 cule (two equivalent weights) of dichlorodithashylsil@f.e$imjlgly, a/h@ compound 40
pr ef'erabl; iy at about O[Ié} js| tecated with chlorommeth)lstlane, one molecule of compound we_eaiy I S

hatvested from the rea{f}f}l ch m""h“ ;&frfﬁmg WY 251576 810 PRSI fau el Ee s) of ¢hior
mxtures jto or near the ISRekeols he wROéNtckeits Wwhith ZreAQA ablobkdyOwiy geaal alet he
7- ACA .? . 45 "mounts of water arcrepgyed fteicirers. bnm@cqng \r(r,tmwequgeescptlggmg agent. 45

fi | trati dn : ' . Obviously the qu ty of the silanc compy q%"ﬁiﬁﬁs eRepdgut yrjon h
u

LS preferred to useRgy ﬁﬁf%ritt%étﬁ g s et L B

[ HCHIAR g - agdn® ocom-
exarrpl e, jin"the forrmatp.ei 0 %to 300 preferably

1]

istof 13t 1 ¢l2: St er s,

25% by V‘Bl ght ofsocorrpoun?hmti if] asi ls;lswperlt@edea«rmn aﬂquane*to?ob%:hcwg’(ﬂfv@ma and 50
E . tion, the compound o m oditp. sa

a base i arb xyl g 0 Fl Lt %clg %?car@ﬁ goup @%:g?tgwlat ed

pr éf er ablj ty in excess, the jroglefﬁ 1131%9:‘( @rst with the carboxyl salt group on the nucleus..

t heor etical anounts. If there is msuﬁicmnt of the sil&fe compound, due fdort@anifild @Ctlié @regehee of

cephal os porin C disri vawiteretht ke powrsd gwos willwgmeie geredcied a@atﬂ\bmyﬂon wilproceed in 55
grgups capabl e of for nﬁhﬁg’a‘iﬂetyl esters Therefore, in terns of the

eryIatronreactron __ o ‘one mole of 111 is equal
to; two equi val ent . wei ghts SR T ' - ‘Accordi ngI y,
vvhen corrp;ound Il -is treated W|th d|th| orodl met hyI Si I ane, one .

mol ecul e iof conpound III (tvvo equival ent weights) is-treated with at Ieast
one rol ei 40 - cule (two equr val ent wei ght s) of

di chl or*od;r met hyl si |l anc. SI mlarly, when conpound . - 40
11} iis trieated with chi orotr| net hyl si | ane, "one mol ecul e of corrpound | | I

(tvyo equa- - lent weights) is. treated with at

| egst . t wo nol ecul es (two equr vaI ent wei ghts) of chloro- _ -
trrirret hylsr | ane. . This.enabl es the use of - .
solrvents Whl ch are not absol uteI y dry. because trace : ' 45 .

arrqunts of "War &r are’renoved therefrom by reactr ng wth the T S
silylating agent 45 ' : -~ CObviously the quantity of
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[err]

5 wherein Qur copending Application No. 8682/

72 (Serial No. 1283223) describes and clains a process for the

P L . ; fp oS ftp—ire—f-or-ntt=a 40

[err] 50 wherein Ris as defined for the

conpoundsj prepared by the process of this invention 5 - I s except that

nis an ipteger of fromO to 6, which process is anal ogous.to the present

procgss ekcepsy that an |socyanate of forrmk:azzz [err] - 7
i Rl i s—as—defimed—F o ttre Lepﬁal osporin C deri vatives resulti ng from

t he process; . i s enpl oyed as an acylating agent.

o . : o ek §Q| desgri beq and claimed in our copendi ng

Applicatidn No. 8682/ 72 (sé“lz °F"2’3 Ay I No. 1283223) is a

procgss for- the prepar ation 7- A@A? mthe Yaf or enent i oned :

cephal osporin C derlvatlves || ay roces " anal ogous to that of the present

i nventi on® ! ?‘.94, Enbodi nents of the invention wll

now be ill

ustrated in the fol'cfizo < mpl es. - 15

In thgse Hxanples no i ncubat&”{’)n peri d ns sp@ou fied since Ws is described

above . 15

cephal ospgrin Nis 'prese,nt . The fermdn- W

3 O tteu-— tnaii—p brogh {s incubated when
/curo—c- - tation

broth used in these Exanpl es does not nehessarl |y t-ain ,ephal osporin N.

15 _ 0
' -~ G
o) o
AT 3 ) ’
. 20 o ..lms . %
f S
1’ —n—c—c—(mzlg—c-uI( !
§ i }mz-o-c—mg
. 25 ke (-0~
. _ P . ?
y -\t g \\\t\\\ S
e cﬂz-n C~Ci “®
g . R |
n
’ Our copendmg Apphcatton No 8682/72 (Senal No. 1283223) descnbes and
1€ claims a process for the preparation of a derivative of cephalosporin C of the formula
e _
R M w4 IR SRR
' . . : =N Hp-0-C-CHy
e o A A
ot. 45 £=0 COoH
er NHR .
1=
m- _
; 0 5 wherein R is as defined for the compounds prepared by the process of this invention 5
rﬁ" 5 ' except that n is an integer of from 0 to 6, which process is analogous to the present
iicei process except that an isocyanate of formula
ws. ﬁ
of - R N=C—
lin 55 R—N=C=0 _
’ wherein R is as defined for the cephalosporm C derivatives resulting from the process,
10 is employed as an acylating agent. 10
Also described and claimed in our copending Application No. 8682/72 (Serial
No. 1283223) is a process for the preparation of 7-ACA from the aforementioned
cephalosporin C derivatives in a process analogous to that of the present invention.
Embodiments of the invention will now be illustrated in the following Examples.
15 In these Examples-no incubation period is specified since as is described above 15
. the fermentation broth is incubated when. cephalosporin N is Jpresent. The fermen-
tation broth used in these Examples does not necessarily contain cephalosporin ‘N.
- ~
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EXAMPLE 1 "In

Situ" Preparati on of Sodi um
NCar.bi thnf nywr\nph:\l !)_Qlleﬁl"l NG [Cri’] 5
Twent y- r|| ne hundred liters of whol e fermentation broth containing

cephal osporin 5 C~was m xed with 108 kg. of a

filteri Sg aid and 300. n1 "of silicone antifoam and~then - _
filtered at pH 6.9 at- 10[err]C. . - - Sufficient
oxal i.c_acid’ \R/as &dded tO[the]fI|tPrPd hioth VE%ke the pu 3.1 8
Fol | owi. ng this add| tion, the pH was adj ust egigl,@pr 8 10Y the addition of 30%
sul furisg acid.. 10 Fregh disttering aid, 54 kg., was
added and the ni xt ure was filt @repulaiod lo& Shdivng NaCmbisohuexycepiglosporin C

obt al‘ned was extract ed W|th 1/2 vol ume of nethyl isobutyl ketone (M BK) at

pH | Sy _ 2 and theh sephrat ed The M BK phase was

di scardqd - Hl)zt--C (et ol ung of acetone was
added t@ the extracted broth and the pHans i _A—Cip--C-CH

ad] usted to 7.85 with a solution.of sodiam hydI‘DOXI del . Two ki | ograns of _
|sobutyli- 15 . chlorof ormate peg 1000 I|tersm6h1‘ filtered broth was

added slaovdy with stirring (a nolar 15uqat|o of 5.9 noles of

|sobutylxchl orof ormate per nole of cephalmosporl n C). The pH was

constantiy mai ntal ned at pH 7.8 to 8. O/b\g the addition of 15% sodi um-
hydr.oxi,de : and Ht’he tenperature was held in the
range ofz O[err]C to 10{err]C. during the addition. =~ ]
Stirri ng; was cont fnued urifwehtyinive Pridrerddmas pfeehole dergemation \hmlh@ut@mhheepé\daﬁt on * -3

of : f ur t:her C was mixed gih 108 kesof i fipngypésh 02 SRRl F e aBiouh

hours. R e pent oxafxc acid was. added to th%oﬁltered broth to make the pH 3 1.

The pHiwas adj usted tOFdnbfvéﬁ 'baé flﬁonafgslpﬂhﬁnadpiste&%&/b bySthid afddmmcofao%okumm atithe
acyl at ed; broth wa® ext Fshi fitring idh Sorke., brad fddedoind e wiktukd B filied Tk ks p‘g 1o

was wat.er - washed and t Meéd‘ﬁ&éﬁfagt%@gl béz ggf‘ éﬁ%{fl‘i}’b‘ﬁﬂe““wﬁ (TR @t .
h

star tf-' ngi vol ume . o Otn:-rissggaézl me of acetonl:: ?  Cxeracidd ¥RMURG HeYR1 VRt er

content: bf the concent smised W98 .vAtib { Kiirion bof SdGix) hydroside, Two kilograms of sobuly-

The gonckentrate wds co ogaforgonrel per woo litess of) fileFeddoudh wen adilddyslowbyxeithatitriag |(9nmmrBK 15

ool i chr e
1 t the ofl O 5 sodiu roxide

N-car bi SDbUt OXyCEDhal Ogﬁ%ﬁﬁ ﬁe:%‘ﬂa s held in the range of 3°C1 to 10°C. during thd dl

was coliected by filtrgfkigfiwas BRinddOGHPIE FH Qerititfed Vehsthiee Ghithdut khe b dfeu-ther

slurried)in petroeum stiomrhydrpsides stirehf arodt Zhoired i n_a_ vacuum oven c0
40[ er I‘] C to 60[err]C. tQ The pH was adjusted to pH 2 by the addmO?h/ﬁgg%,’?

Cld d ‘the
A0Ler 19 L0 SOLEr 1] C e i St v o o e F WA TR VR e v

30 1 1% cephal ospor i § $6°@Ck| Héub.yThe \b’b@erﬁbrﬁdtlfit therad.dca&medvaae zgs(mam;aef) to

be - 42% tp 50% 3025 The concentratc was cooled and hgo efgiodinm cth ,ilhexanoate in MIBK 25
pI p Clp.l- .

N;]Gar bi sgbUt OXyCEphal OS’E n?ﬂf & cte q‘gggra on, rccn itate waslml(i w&%\ﬁ .

the subsequent prepar a aEﬁ pet ol@cﬁq M ¥ v oven at 40°C to 60°C. to

EXAVPLE. 2 yield 7.2 kg. of product. Assay of 1he spent broth indicatéd @p afesihde®N legsf than

7- Am nocgphal ospo?ani c1%cdephalosporin C aguvny The productgqgllectcd asf estimat bGﬁ'F% 0 5;% .30
N- car bi spbut oxycepl hal rhigobutoxy) QC?] % YRS o puriggglor

1, 45 mi of met hyI eneg’shﬁ%‘icque Jmopgo B ;ﬁ;ﬁ ‘?née i g:‘rh I?gr?e and. 3. 67 m. of

t rlfet hy| 4 ' am ne were m xed together.

Di chI orodl net hyl sil ane (6.2 n1 ) was added V\]‘:’tANP@t rr| n : '

at a tenperature gf 280[ egr) G o The SEEYRT oh/ i Eﬁnﬁg}; $g;an£ cq B
SO' uti ons was then™ 1, 45 ml. of methylene chloride, 3.0 nﬁQQ tﬁy nili )
gr al ns of phosphor us peiaine e Giiked @ogdihas @kdﬂeﬂdummﬂlﬁﬁnmz ml) was added with snmng

40 . ol methylene chkox tegbpcratire ofy 2J ¢ Thergqlutiendyas s qojangs i he SYJ'F“"H was then

60°C d 12.0 grams of .phos horus pcnta 100 mkL
?gg;?gl 3::]:3' :)Pet h rgg ﬁle%ﬂt%ene chlg{:é{%wa; ad %y&An tg{é%l 11,0 ml o&%@{h | g&&aﬁdﬁ% 40
Lo io 5 t
| overed to -73[er r] C. &f:vbled o2 —78RQ. Siftercdnbbuss, mdm mixexreon ®0nln1>f momanmnaxsom
and 2 5 m ' d:methylamlme chilled ﬁg @Ef?sm V\Il)g {;?‘E"d §q°@105;4sl°cf
-78[err] €. was ad d s18 egg‘“;fj’l*{? 8 %& 1y ] ous, 35 ml. o
peratur - The mijxture 45
The mixture was 5 r r e&a Y, ?:Jeﬁpﬂpicggatﬁ end $1Pk® fdi- invés. Nﬁﬁmﬁﬁlﬂ h?cgoyh 20605 S,

55 m:. oﬂ : was added ovan8 etinulee &t € pH tob 3. 7.9 eanirthe€. wamsreaddedl hofdg@nd
t enp er at W e rose to +3[then ré@ed gh@pqqqxgq:?%v@s collectedwashed with 5¢ ml. of methylene chloride, -

vas, cooled in an ige b m;?;;‘ ok dgﬂ@g e RIS A aro XY 22 50

m . wan m nutes to a pH of 3.7.
The' mxture was stirred several hours and - -t hen
fi IIered The preC| pi tate was col l.ected, washed with 50 nl. of nethylene
chlorlde . then 40 m . of water, then 50 m . of

rret han_ol iand f| nally 50 n1 of  acetone. The solid 5@
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EXAMPLE 3 "In Situ" Preparation of Sodium
N- Car bi sobut oxycephal ospori n. c The procedure of

P bala [l oY ey

4 -
U7 CriC 9. J. T—or-&at rat 1t v

of i sobut y[l chl or of or mat e: cephal osporin C used therein a 4.5: 1 nolar ratio
10. 4 kg.- ; 5 of product was. produc d. Assay of the
spent - broth after extractron I ndicated the 5 : presence
of l'esg than 149% cephal osporin C activity. 1,283,222 ' -9

EXAMREE . Preparation of
7- Ani -nocephal ospor ani ¢ Ac B EXAMPI-“ - odi um

N- car bi sobjit oxycephal o ‘gee[;% t O’EEW sfél °1a5Qam |
10 m . N‘Ff net hyl eﬁlelscﬁa E!Elé rma; halo la 4.51Q P 10.41kg. Of
tri ethyl anmine were : dOproduct was produced. Assay of the spetri bretbl afte:ga:trhnapn indicated the - 5
Di chl or odinet hyl si | apreseﬁosoleesmhaf) l%sepbﬂd’é!@dn@nattﬁl%tl rring at a tem '
perature ol 25- 29[err]C -The sol ution was IILE d. for 30 mnutes, then
cooled to !  PrepdoRb£581- Bodhighaas of PO [err] in
100 m . of jnethyl ene crﬂodmmde-camambaddeedhalo?ﬂnﬁn C [135 g obtamed from Exdngpbpd 5@t ur e

was nei ntailned ¥ - 40le 1°f213s fd’ ag@rr;mnri of gristplepping gere 10
kf%%t a C .

15 -73[err] C. and a™ ¥ strring at a tem-

31
3 - — 9° 11'1' s, then cooled to

di met hyl ani{l i ne cool Bod® and 136 grams ﬁ% artﬁ 1vstaactﬂ, lorith Gvat GdE e UT €

rose to -44[er r] C. Ttam enraatmatnmmm:at hedoeblﬂnr 2 hours. The solution was tehodedrmange

of -45[er r] C. B f0sml. mefheryﬂ F'Mlé‘ digethylpilige copledriad ¢ ols
95[err]C. vas added Wc ‘b heﬁ?%c’é%‘;ﬁp’% %ﬁ ‘ggﬁﬁag% lﬂf ter
qﬂ" nut f- - 95°C. was added wtth stirringl Thd teﬁ\ﬁe 5 er- 4Ghin [(ﬂr r] O'l

was added ver a 7 mtmuge(pnmz;,rzzahl bONHHDH awasBaddétDover a 7Snnuler1nlagalvm:pH 3. 8

0
g .
ntl nued fior s@veraﬁ“fd% H‘“&‘b@ﬂfl fal 1 20 -
CBElcrt gy o1 o i TS e ﬁ'ﬁfm‘“%pg s
w%‘ie i, 10 . 7.ACA. anol . acetone r ed
d weighed 2.3 grans and was  95. 4% 7- ACA EXAI\/PLE 5 25

Situ" Hrepajati on of Sq ,,gk Car bet g%ﬁ 'E'%ﬁﬁi (?ﬁ"f/iﬂ S 2525
1 1- ' e 5.9:1 trloiat |
tltu§| op for theraﬁe ftfzb iéhﬁfofohﬂét eep los ogﬁatwtﬁeﬁ PYIRL Golar ratio y

cé’gital osporj n C usedeft digicblonfoohata pet. Bole of pap aaaSponatG 0 Sodiung (N3gektethbxyrephade- mat e
p&dn. ol e of ; cephal os{Pein @ wes Prasgeslum N- car bet hoxycephal o- i on.
sporin Gywap prgduced. EXAVMPLE 6 -

PLE6 30 - A%

Fr m Sodi unj N- Car bet hoxycephal 08¢0 Fedh Q,d lﬂ}}&{h&@{ebﬁtobyaﬁy@ephm osporin C
(L&sO grans) 45 nml . rret iu&nH—cmhnttlmxycﬁﬂxplosponn C (12.0 grams) 45 ml methylem{«;clﬂo‘;‘rdm of

t umet hyI am he and 7.9 tn J nf N ﬁ g :

fhask. The $lurgsy m‘é‘;‘ ea ?ts%?dff’ni Do vl 9‘2 égﬁ‘ %ﬁ%a‘gﬁiﬁ 3Nas 35
adBd 35 L dr Opwi s eridl 10 gabnb off p@,S(o]o oldd) in 280 @I IdC. -

f OII;e-45 m nutes. The mg!xdene chl@ﬁie was added atZbch a rate as to mamtam ttheapmpmmckn Helogd to

-B0ferr] C. and 10.8 by b7er$2°f%lﬂé mal hyl ene
chihar i de,yas adged a”" ‘[‘,f, 05 fg§;£ Eﬁg} %f Sl ow 4
-48Ferr] T This was ﬂxﬁrlcﬂhﬁ]h’kﬁde by-—lz@d wlaé addaf iR Ite dﬁETMcxlnﬁbra- .
i'Nt ai ni ng t he -40[elrcrl]°i§ wﬂq‘é°€e"ﬁctr¢aeumnmscmhdrptaﬁ¢r§daruitma&m fedrar -G0°G.or
two hours. The 40 °F§af’€t"ﬁo"ﬁ_|’\ﬂa f 5°f ,[[‘ ‘cgwaﬁggge “ hle’ tion
nmet hanol cont ai g ng z,,@ﬁcdrr e f j"@nu "k wasgml ms °n' was 45
added in a qui ck pouthd &mbt‘i&udée.ﬁﬁttﬂam.mca_ Iaeottenmcawnrt Bl Rc bAEL Rlﬁ gréh?s[ .ﬁr r]C
Thgpi eactsson was coog{?dfmt um cAEPh @r i) 19 mhrwdwntm msaadrlmldo ahe m@@ H]=@0) The:
femyl2 hours.i 45 M %E\]?s} stitre t’[wo holtlrs i an xce %Qd 1 ovem ugE%nd
al

t ﬁ’@i;g eaction " hours. The crystals were AlIBE WAL wEn &ed 5o
f # minutaes. The P50 Wwhf pethidoDand F@dtonal Fhe c@fstaleezlarc dned 372 Grams yxcld—58

cqg@aat edgoarmoni um hydr oxi de was -added dro WI %E over [err]6 mnutes . :
(pwid. 6) . 45 “Fi Sitn aration of Sodtum xtbgbq}?o%rc% hlal{os?’% E i nt ai nEd
at3 @t o +5[ e”] C. with gmh ?’% @r{‘ o i% a9 ubsntutedyfoé- the 5 1 molar ratioc
anﬁo i um carbonsgt e i of ﬁdbuusrlchtcrﬁfﬁnnmt ephammad:dsd thédeiit BE8.00 Iihtlirerafiddfieabd)) . 55 -

ThepH Wass then adj ubsestyshloride ger\ahofenhof Fephalagporing €. Sedireon NeratbblrazomseerdielospFine

cmymt.)allrzat'l on m xt KL i rred for two hours in an ice-bath and heId

| rtSP overn;r ght for 16 50 hours. HhfeGra/stals were filtered,
ggfﬁd wi'th- ;rret /| ene chl or i dBACAQFroth Sodifim WaCabobenzBfceplaiiporin C

5 m .

gh et noI angheapreqednne of Fygmple (Gyis reptatedyexeapt they @dsodenﬂlz-c@bqhm 60

yi el d=58. 2% | added . 40 EXAMPLE 7 Preparation of Sodium
N- Car bobenoxlycephgl osporin CTn the procedure of Exanple 1 there was"
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cephal osporr C used therer n an 8.0: 1 nolar ratio of car bo- 55 45
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10 ' 1, 283, 222

10 - cephalosporin C used therein is replaced by an eqU| val ent anopunt
of sodi um N car bo- . benzoxycephal osporin C, to produce 7-ACA

VHAT WE CLAIM I S: - . 1. A process for~the preparation of a
derivatjve of cephal osporl n C of the fornmula: [err] wher ein

Ris (lower)al kyp or-a group of the forrrulalzss,zzberr] wherein nis 1o

an intieger of —te—6—eantdRerrt—eandRrerri—arethesame or dirfferent—and
each® i is H O ,cefdlospbrin N@sed théronvisr r}lzi#c by mcq(xivdmm)lmnkgf)@diumm edgbo-
process! conprises addierrgxscgphalospor »80BrPdics 18CAgent which is a hal oformate
of formula AT WE CLAIM 1s:1Q  [err] wherein Ris as
defi: ned. ahove and X is ahh@kdess bk @idQrepiratica@0a dérfvative obpithlospotitl 0ok € formula: ™
ferr_ren_t tlion broth containing cephalosporin C, in a ratio of at |east 2

nol es of acyl at - I ng- agent pey nol ¢ pf cephal ospori n C, at a pH
above 7;and at a tenperature no 1ﬁzc_c.¢q{eé11pr th 60[err and

recaverj ng said deriwative of cephal,psporl n Cifrom h@ c- 15 :
tion mikture. 5 . - 2. A procdss as cléine F:Ql"?n“‘i “wherein the
acyl atiihg agent is added to a ': I'preV| ously fihltered and acid

i ncubat bd fermentation brothlnarq“tlo of - from2 to 10 . noles per
nol e . df: cephal osporin. C. 20 . .&3. A process as clained in claim4i1 or
cl a m2, wherein the-nble ratio of acylating 20 agent to
cephal:ogporin Cis f rwirreln R & (IbwerBlkylbr a group of the formulad, A process as cl ai ned
in any pne of the preceding clainms, wherein the pHis ... ~from7 to 9.

5. Aprbcess as clainmed i-n any one of clains.1 to 3, wherein the pHis .

about -8. 25 «- 6. A process as cl a| med ip ’zone of the preceding
clai;nms wherein the tenpera- 25 —(ehiTe bel ow 40[err]C.
7. A process as clained in claim6, wherein the e'rf‘perature is from
O[err]C to - 25[err] C 8. A process as clainmed in any
one .of the preceding ﬂﬂe&hm is anhigteger Rf Rto ﬁamd—le 31 R? are the safie oAdifferagend exh

cl aijmed{in claims8, vméif: 'g %@Hﬁ aﬁ)’ép palkgsy; which process comprises adding(
10.dA p ocess asdcl a|??€83'?tﬂg of for 7, ‘wherein Ris ethyl,

n- propyl, isopropyl, n- butyI or isoby Y 11. A process

as cl a| ed in any one of the precedi ng cl ai ng} wher ei n the-deri va-
tive is, recovered by extraction with a wat &=4¢mfi3kibl e organic solvent at

a pH Of 35 from lwﬁepem:‘;R is as defiped. above and X is chloro mo do, to id-i b ted

3 = 12. A fiRa@86 e oAt O ke i R Syt i s
t yl i sobut yl ‘ing lagtno pe, melt lof/ kepbatdspdria, C,bartaapkd labove I ndodt ar eparmtyoene
hl ¢

chl dride or di chor oe&fPFéﬁ*;éhaﬂ 60°C., and recovering saidhdesvesive 9§ Cﬁ’éal?,spﬁlnr\%dﬂﬂnrfh‘treaq-

11, V\’he': ein the recov¥ ) F.’g {'%Eesgasohluﬂzd ﬂlbgﬂltn 1, wherein thga&ﬁh&gaégﬁt lpylhdcd to a

i sobut yI ket one. previously ﬁltered and acid incubated fermentation broth in a ratio of from 2 to 10
moles per mole of cephalosporin C. : ’

20 3. A process as claimed in claim 1 or claim 2, wherein the mole ratio of acylatmg :

agent to cephalosporin Cis from 5:1t0 8: 1.
: 4. A process as claimed in any one of the precedmg claims, wherein the pH is
_ from 7 to 9. .
: 5. A process as claimed in any one of claims 1 to 3, wherein the pH is about -8.
P 25 6. A process as claimed in any one of the preceding “claims wherein the tempcra-
: ture is below 40°C.
5°C7 A process as claimed in claim 6, wherein the temperature is from 0°C. to
i 25°C. .
8. A process as claimed in any one of the preceding claims, wherein R, is H.
30 9. A process as claimed in claim 8, wherein R, and R; are H.
- 10. A process as claimed in any one of claims 1 to 7, wherein R is cthyl, n-
-propyl, isopropyl, n-butyl or isobutyl.
11. A process as claimed in any one of the preceding claims, wherein thc deriva-
i tive is recovered by extraction with a water-immiscible organic solvent at a pH of
35 from 1 to 3.
12. A process as claimed in cla:m 11, wherein the Solvent is methyl isobutyl
ketone, ethylacetate, butanol, chloroform, mcthylene chloride or dichloroethane.
13. A process as claimed in claim 11, wherein the recovery is at a pH of about
2 using methyl isobutyl ketone.
s 40 14. A process as claimed in any one of the preceding claims, wherein the halo-
, formate is a chloroformate.
15. A process as claimed in any one of claims 1 to 7 or 10 to 14, wherem Ris
1sobutyl and the acylatmg agent is.isobutyl chloroformate.

ombeas dhan o cchemims g e nmaae €t s 4 A e ve e o v e

20

.25

35



40 14. A process as clainmed in any one of the preceding clains,
wherein the halo- 40 formate is a chloroformate. 15. A
process as claimed | n-any operof—etatms—1—to—7or—10to 14, wherein Ris

i sobutyl and the acytating agént 1s.1sobutyl chlorofornate.

([ifggaLgsporr Beﬁzgiﬂmmmllﬂ“u)“m“ | aced by an equr val ent armunt of sodi um

-to produce 7-"ACA. . _
WHAT. WE CLAIM IS:- * ¢ 1t A pfocéss for tmzlg?éﬁpar ation of a derivative ofy

cephal’ asporin Cl&f the formula:

whergin Ris (T-ower) al %Mos ilfuﬂ %Rl C};%ﬁgﬂ&d fb? %ﬁalent amotn bff hdium N-carbo-

wherein n is an I Nt e @G&l0:8) ri err] are the sane or
di fferent and each ~1s H, , Br, F, Nerr],.

(! l O\r\/er ) al kyl or (I ower) mg tg @Fal%-gxfe%ranﬁle u(rﬁo??%h&l%%hﬂ% of the formula

10 .- an acyl ati ng ‘ageht® RRFEH
10 --[3er ' wherein Ris.as defrned above and X is chloroe, bromo or
i oda, _;‘t;b an aci d i ncubat ed’ “ 8 fernmentation broth -

contiai:nf ng cephal osporin C, in a“%:tCTG*Z’b'f““ ™2 ol #s of acylat-

|hg agent - per e of eephal ospori. nMC at a. 3 -tif-taptmat. a t enperat ures
né | 1 15 rT?reatér” than 60[err] G and ecove |Hng sai d derivative of
cephal'osporin C fromthe-reac- -15 ,', ‘tion m xture.

2. A p'rocess as clained-i'n claimi1 lvvherer n the acyl ating agent is added to
a; previously filtered and acra |ncubated fermentation broth in-a

ratro 01 from2Zto 10: J es per nole of.

cephal 0>por| n C wheremes (lower)alkyl bagroupofthegor pr ocess_as el ai-med i n
cl.aiim1jor claim2, wherernthe mol e ratio of” acylatrng 20. o

agent to cephal osporr n Clisfrom5:1 to 8:1.° R4, . A process as cI ar med:-
in any one of the precedr ng cl ai ns, V\/ner_Qduﬂ}}' IS

fromr7 to 9. A
oft claies 1 to 3, wherern the pH i s -about 8 25 6. A process

as ¢l aimed in-any one of .the precedi ng claing, wheg.eln CNREIAF and%7ch
te; to a are (s an
tur 6 ! S .bel ow 40[ err] ggﬂglnﬁi F n&&ez‘ fowre&aékyl or (lowexxl' alkoxy; v%mh%:' deés§ edBipPisest adding
clai med!in cl ai mg6, cﬁ!ttﬁlgﬁél;ﬂt fdinurd of foknan O[ err] C. to

26p8rr] C. - 8. A process as clar med |n any one
of theipreceding clarms “wher ei n Rerr] is HO 30 - .

9. A prccess as claimed in claim8, whereig esrk and R[err]-are H.

s as claimed in any one

30 ,r'-. 10. A process as clainmed in any one of
C| ai s’ 1 to 7, wher ei }Wlh@m 8 1e§tsh edrpbove angl 1X is [ghlorpyhromq eriod % cjgl- ?@p
; y t th containing c 2108PO0: C e
ermentation bro g cgphal m%ciﬁ-#%' e;l? ql aﬁ one )

! e orin
b reced ngpcl al %a&%?&%ge ﬁ\f&érpfféﬂf& 4id derivative of cephalosporm C the reak J ve 15

'_ ered by. extra $n @R th a wat er-i rrm sci ble organic solvent at a pH-
' 35 2..A pchcgms]_cltxmecem claim 1, wherein the acylatmg agent is added to a

‘previously filtered ¢ gﬁ:@tt% geu%taeqnal?rw:g dn flﬁaU& 05 fwfn Z_I_io 10

wher.ei n.
et hyl acset at e,
13} A pr
about'’

ithe sol vgnt

f
i & OIFrfif'i?r%ceg : g in claim 1 or claim 2, wherein the mole ratioks® b@RBng .
but anol agesfth edpRioaporin CTEfkdny S :anesahl or i de or di chl or oet hane.

from 7 to 9.
- 5. A process 45 Cﬂlﬁllleg Qn gl%’t Jﬂg of éltﬁrgp &'t[&’ !; vhtgxreg Nfe pH is about ‘8.
25 6. A process as claimed in any one of the preceding cla1ms wherem the tempera-
.ture is below 40°C.

- 7. A -process as claimed in claim 6 wherein the temperature is from 0°C. to
25°C.
o - . 8. A process as clatmed in -any one of ‘the preceding claims, wherein Rs is H.
: 30 9. A process as claimed in claim ‘8, wherein R, and R, are H.
i , : ' - 10. A process as claimed in any one of claims 1 to 7, wherein R is cthyl, n-

] .'propyl isopropyl, n-butyl or isobutyl.

. A process as claimed in any one of the preceding claims, wherein the deriva-

tive 1s ‘recovered by extraction with a water-immiscible organic solvent at a pH of
35 from 11t03.

: S o 12. A process as claimed in clatm 11, wherein ~the solvent is methyl isobutyl

ketone, ethylacetate, butanol, ch]oroform, methylene chloride or dichloroethane. = -
13. A process as claimed in cia:m 11, wherein the recovery is at a pH of about
: 2 using methyl isobutyl ketone.
40 . 14. A process as claimed in any one of the precedmg claims, wherein. the halo-
' formate is a chloroformate.
_ © '15." A process as claimed in any one of claims 1 to 7 or 10 to 14, wherem R is
~Lsobuty1 and the acylatmg agent is.isobutyl-chloroformate.
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14. A process as clainmed in any one of the preceding clains,
40 formate is a chloroformate.

chIorofornate
in claiml substantially as
one of Exanples 1, 3,

yl ati ng

IR == = =
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T ||| _l_ \AUNAYA N

sobut and the ac

e descr || lll]l“ ll“ mﬁ

agent .is.isobutyl

ol.al P |
T TT T

|JI UHQI Cyu U_y Cl
cl ai med i n @i porees af cldidid ip El&rﬁeﬁstﬁganﬂklalasrherembcfore described in any 18.
or the mphE!emPleﬁﬂ, &f% at-7am nogephal os ich process
he ste g Of 17. A derivative of cephalospo&n % % tge P ﬁ?@%’fﬁ},gl aa\llxm Olr’rﬁ% nd

P rocess as claimed in-any one of therg

pated by a
for §U| a "l A procksS fdrlthe preparation of 7-aminocephalosporanic aci@hﬁfuﬂi pro@sach IV|5

a Medomprises thesiepaef:cat 1 on, and Ris as defined in claim

conpound of the -formul a

wherein Rerr], R'err] and

apd ara ach hydrogen ‘hal ogen, 20 .. 15

hal o(1 ower)) al kyl g@c QQnyhb_%I:jaa ' onE.pf Rlerr], Rerr]

bei ng other 15 . i han hmal ogen or hydrogen;
mis 1 or - 1% nawdgenrt drt" [err] -

i's hydrogen or (lo and Fgerr] is hydrogen

30 - ut

[err] :
t he sanme or drfferent
I

and X
) al kyl

or |

20 - - undeér nnhydrous condrtrons in the presence of

20 an inert solvent to B&oduce t he
diester of conpound II1; (B)

silyl diestedach\ML B hiirdgad egaeﬂemloragmﬁg edire,n,land f il daﬁmm{ d48mof 2

10 1 with at least two cqunvalents of a silyl compound of the formula 10

. or

wherein R*, R® and R’ are the same or différent and are each hydrogen, halogen, -
(lower)alkyl halo(lower)alkyl .or phenyl, at least one of R% R® and R" being other
than halogen or hydrogen, Rtis (lower)alkyl mis 1or2and X is halogen or

..,‘ R8
7
—N
o
RD

wherein R* is hydrogen or (lower)alkyl and R® is hydrogen, (lower)alkyl or

RS
|
R®—Si—

|
R”

15 15

20 under anhydrous conditions, in the presence of an acid deactivating tertiary aminé in
an inert solvent to produce the corresponding silyl diester of compound III;

(B) mixing said silyl diester with a halogenating agent in a molar ratio of 2 or
more ‘moles of halogenating agent per mole of silyl ester, under anhydrous conditions
‘in an inert solvent in the presence of an acid deactivating tertiary amine at a tem-
perature below 0°C., to produce in solution the corresponding iminohalide;

25 25
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nder anhydrous conditions in an inert solvent
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a tenperature bel ow
ng sai d SO] utron Of 1 m no-ether under acidl C COI’ldI frons wth water
(C) mixing with s en of gming-hali halfat Bdt‘ﬁpcfaﬁ}“br"éfﬂ’uce
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in claim18, WarésHI d alndbkturk Ebod t
[11T is stSoi chi onmd?. rA ®rocess as claimed in claim 18, wherem the ratio of silylating 2@ent R

claimed in &¢ 181 i toighiogeric-1 9, wh yein ratijo, of .e
BTyt g ag rwz%‘l Dg}‘ﬂ‘nf s a3 ?1““‘?1 g g
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inery, solvent

e orpyridinel
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as clained in amMma&ee&dgﬁ 21, |nert sol vent
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