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10 [er @@ diRdivawplete Spesifipariomrublhidd Jie /P al kanoyl oxy, W 3= 4alliahoy| oxy,
[err] i dandylcoxtienal Ripshifiondgn CHY 9/24 mer capt o, \ iy

20 hydgqgem) lpéxpjacapthoxy, or [err] alkylthio; Y is oxySeRSt=szsfy or a
car bontho car boxd bisnd;1zerakce 25p] 2

1, 302, 015 2 nis an integer of 0 to

3 and is at |east GsWaSTHYD OF @OEASINGITISE ZIGNRBOXAMIDAN i nteger of 1 to 3;
and Qis amno or %ydﬁmlﬂ' dy“yAtQﬁé’I@ﬂ@}SEOEN l@D@@QLh‘QDthe carboxyl, am no,
hydr oxy and rrercapto grou ev trc Oz? 1ng t he bl ocked

cephal ospor i p “; ;f %g%‘g g@"’ p;; O ST AT har boxani do
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X is C.—C, alkanoyloxy,
C,—C, thioalkanoyloxy,
C,—C,, thioaroyloxy,
hydroxy,

20 mercapto, 20

hydrogen,
C,—C, alkoxy, or
C,—C,; alkylthio;

Y is oxygen, sulfur, or a carbon to carbon bond;
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halo [err] alkyl, alkenyl, or alkynyl; [err] 15 or
15 Y is oxygen, sulfur or a carbon to carbon bond; n is an integer of 0 to
3 and—+s—at—teast— i : i , 20

N H; ’20 and mis ahinteger of 1
to 3. Also, th@ Ry esent invention relates to the internediate which is a
bl ocked cephal épori n C having the fornula O 0 O [err] wherein R

is [err] alkyl, alkenyl, or alkynyl; halo [err] alkyl, alkenyl, alkynyl; 30
or 2 : ' 1,302,015 ’ 2

30 Y is oxygen, sulfur, or a carbon to carbon bond; n is an integer of O to
3 and is at |east 1%H&h-PEs et i&%}%"ﬁ‘aﬁ%ﬂ leagfi fhyen ¥ is oxggen or sulfur;

1, 302, 015 Qisammofr 0xy; 3 Z is oxygen, sulfur,

or NNH / mis arbyitht egsrof dllocking the 3arbapigl adino, ydraxy @i rGeaprd @toapst inftge gr oup. 5
The cephal oshori ”B(i?"ﬂ,? t?ammatgﬂmmemhalmpp@ mifihﬂ?mlﬂgmaél}gi agent \Fslio€1>eYa thsed i
(e oy L eat o ML S LSBT WL Siter o of
this famly it is;. idgE'ro ,&ﬁerﬁ&o% B WhiAVdph&e bibe rita@xaag& QrAlpOMP 1O
obtain a free am dooveging themitt atnlieed dnlyoride-detived from Bhiadd hahg thedormula Of

particul ar ngortance in the renoval of,tgféﬁninoadipoyl side chain of10
cephal osporin Cto yield 7-aninocepha|8§5‘ ic acid (7-ACA). 10

One net hod of cl eguesd an am do group to obtain the free amne is that
described 10 by Larrigs C.-3C, Qkydnalkefid.cor aB3nyl;320 (1903). I n accordance with
Lander's net hod t he amihgle GsC plds dgnxhi e #lkEvhal ogenati ng agent to convert
the am do group to an imno halide followed by treating the imno halide
with an al cohol to obtain the imno ether which is then hydrolyzed to the
free amne. The application of this yd-ohThe 15 cl eavage of

cephal osporin C of 7-ACA is disclosedNg Canadi an Patent No. 770, 125

15 and British Patents Nos. 1,041,985 and 1, 241,655. In order to
successful | yi1sapply tdi s sequence of reactions to cephal osporins it is 15
necessary first to protect the carboxyl groups in the nolecule. It is
particularly inportant to protect the qEr 2; group in the 4-position of

t he cephal osporin nucl eus. Hereto- 20 1-for'd, these carboxyl groups
general ly have been protected by converting themto esters. 20 Wth the
exception of silyl e%isexggenishidser estri@nso cattenorderal |y stable to the
reaction condi- tiornsSanéetief 849 &pndy aideret ! s Y Hexvewy &#fted to furt her
treatnment in order to 0BE¥H ¥¥E #ree acid. Such treatment involves a nore
rigorous acid or base hydrolysis or, imgsone instances, hydrogenolysis.
These added #®teps result in added process¥nf;costs, 25 and in the2gase
of a nore rigorous acid hydrolysis ther€ is some hydrolysis of the acetoxy
25 group at the [err}gnmethyl to desacetyl cephal osporins and in the case of

base hydrol ysis m is an integer of 1 to 3.
Also, the present invention relates to the intermediate which is a blocked
cephalosporin C having the formula
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wherein
R’ is C;—C; alkyl, alkenyl, or alkynyl;
halo C,—C; alkyl, alkenyl, alkynyl;

O’V'Mz’.n =

30 or 30
[ E— Il
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Y is oxygen, sulfur, or a carbon to carbon bond;
n is an integer of 0 to 3 and is at least 1 when
Y is oxygen or sulfur;



there is the danger of isonerization of the double bond in the ring.

Furt her, numerous procedures for the preparatlon of carbon esters |leads to
| somer=—zatTonm of the doubtetormd T the TutteusTs0 that a [err] product
(i socephal osporin) is 30 obtained. Silyl esters are nore sensitive to
traces of noisture and therefore |less stable 30 than carbon esters during
the reaction. In fact, in sone instances they are too easily renoved
Further, the reagents used in the preparation of si I(},/]lesters are expensive
and nof al ways readily avail abl e i¥0&8inerci al quantities. This irdvention
S an.lnrprovem;{] in"the prior art process for the cleavage of 7- 35

car boxam do gr Bs"x’fgfrbrﬂ‘lé‘ép‘ﬁal osporins. In a nethod for the cleavage of a
7-carbox- 35 amdo group of a 7- car boxam docephal osporin by bl ocking the
carboxyl and other sensitive groupsN-tMeating the blocked cephal osporin
with a hal ogenating agent to con- Xert the am do group to an imno halide,
treating the HRJ”n gtl c:ie th? an al cohol to obtain an imno ether, and
hydrol yzi ng thei magqnﬁhﬂi brectifl gofe @ free 7-anmino group, 40 this
inventi®n is tHeheicphalospediente WRic-Rno@o ITpiilySE santibioek ividgy tulva igalicboxyl5 gr oups
by 40 chPé‘@re{!tmﬁ?% brein @@Chqmwﬂer‘célﬁ% 4f epsmbersTH s fapily ‘52|°§Pn| npr oved

process al| SIESAIREY IS ST R (o1 he step
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cephal 09pori n s adethbdlbfettaviny ahtamxda’gromnsnobuamnhcvﬂrebhmxae rsalrabdrxcaxhnddo gioup. Wen
R in the aboweldndarndi|GheirsSoa &, 32 ﬂﬁmhdn 4da Wlth Lan rs % X i s acetoxy,
t he cephal os;’p‘g e B ?Ihﬁgﬁgﬁﬁg{ﬁ i ‘% 10 X ::;3;;;045 groups as
acetyl, butygy ,15115&9 ﬁmmeﬁm thodptbelﬁkw t hi oacetyl,
t hi enyl Bcet ydlqavaghemgzblglo;p@yﬁ C @W-mdedzsylbsed mcandaﬂm Pt No 1781259 aces oxy, X

in the abovea“F1 Té@“’@ﬁrNObés%b ¢ 184lPdgen, drox gop onoxy, met hoxy,

et hoxy, hexoxy gﬁ?‘%ﬁ? mqéa ﬁ‘@t cncc:t 1;@3@ aﬁﬂ rift butyryl |

t hi obenzoyl t@rprcﬁecfr& 4~posmon of the ceihalosporm nucleus. Hereto-
50 It i¥® to foe, mﬂdmmﬂ@@bupsmﬁermhﬂc bhe pme:
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ectTon MR ERE e ﬁ}é e ool 1
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pro- 55 tecllh f}Qr er%flg :1%?} j ngf 19r¥1ead ‘?(Jl&)\chxycar bonyl, or
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gr oups. 30Spe coblired. e5ilplngste srechorasthditie Enrmd:ceoif umgmgramu pereforedéssisteblaacet $¢ |
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Hydr oxyl gr OUPSTHA b @AM E&r@r.eacl o sﬂagmf:&rﬂam a&vg;fe oggters, and
parti culsar | ycartofhmiide grdugs frouw tmhmlmr of If omerdd fezsdxeclavaowﬁracbpﬁrhnxgr oup% are
pr ot ect ed byar@@mgrewsp f1 7tegrboxamiglocephalosporin by blocking the carboxyl and other

.,ensmve groups, treating the blocked cephalosporin with a halogenati
1,302, 015 o halde with, i £ GBs such as the

ert mido group o an imino halide, treatin
benzyl benzhy Mj‘ imirdol dHe/ ancpmrdiohbi Mk i i @Sgiv frde O dB0 @dupof di -
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i st of bl ockt HECdE éc f;ié?éi k] §L ¥ gpihﬁ@bi ‘iﬁhﬁsog are many

ot her am nO,poE'iM ¢lib}’a@ akiRdo Getiap. OV iRA ® @k labige formula is a Ga@idPadipoyat can be
used. 45 group and X is acctoxy, the ccpha‘osporm 15 ccphalospo*m C. R may be such other 455 |In
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accor dance V\?[;f‘ﬁs tahla‘:if-tylls i b“rﬁ"a“‘ig‘?)‘g’h&"é[’ra%kyﬁh“’wl@&?% piosithigacetdphal osporin

mol e- cul e are’y lﬁ \fcfeis é’aéfé |9tk Mgt RO L dSrqeeapect {1 C
exanpl es of 1@&1;0&;@ oioRBy QEkthay 1Rk, Aexy, RG0S, prog R0, AEbdcitAChibT OM aceti ¢

acid, cHlor o!axt;elxtl,l tbma@ml oxppmpthemm@enawl d vaI eric acid, crﬁ)gonl c a6dd,
t S 0 n a am rox
pr Opl olic acid k §roup %ﬁ:&f‘z}r@l 15%%2@(1 F;loa? p B?reactum Am%]gfflf} ; but ynOI ¢
p Ek%
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acid, phenyl ; i RGhie SR A0hEarb & e gty Y1 acetiic
acid, and 1Qi hergml:alﬁ Fdo&ha@.ﬁlhdll bd e xﬁ&ﬁtcleﬁrag%ﬁdxctﬁtﬁlpﬂﬂﬂ&ﬂi’tﬁndﬂﬂcﬁ(ed anhydri des

are prefser r edhetheche blecking gtobeis loreswmi)lcarchete%sﬂandm'@ésenoofl‘ hpeeipaprat i on55 Those
skilled in tiﬁ%;n&g:[ouwaplbe F dgg; %‘f Lé( qalky oxycarbonyl, or aryloxycarbonyl and
groups substitute ifro, or alkoxy groups. Specific examples of amino
protecting groups mclude acetyl formyl, chloroacetyl, benzoyl, p-nitrobenzoyl,
phthaloyl, p-tosyl, 24-dinitrophenyl, f-butyloxycarbonyl and benzyloxycarbonyl.
60 Hydroxyl groups are commenly protected by the formation of esters, and particularly 60
by the formation of formyl esters. Mercapto groups arc protected by conversion to



there are other m xed anhydrides which will performthe same bl ocking
function as those naned and which are equivalent in the process. 15
Met hods of preparing m xed _anhydrides are well known to those skilled in
t he 15 art and any nethod nay be chosen. The particular manner in which
the anhydride is fornmed is not inportant to this process. Particularly good
results hava been achi eved by treating the cephal osporin with an acid

i

hal i de, par 'ul arly acid chlorides, in the presence of a, hydrogen hali de
acceptor sugh as a tertiary am ne. The bic m xed 20 anhydri de has
al so been prepa i-A—wi-t-h-ketere—TFhe—20

preparation of thaifgisxed a&ﬁﬂﬂ:)/lﬂﬁzlydﬂbcdﬂhymyl hewyl -l st atiad, bynfotdigoexanpl es.
Thi s bl ocked cep h%tlﬁée by ifoxmativn red whitesierat @ chs whet thwaarhalbb ﬁatctanlgio tot as

described in the hasg ‘”F‘b’“c‘t‘frﬂ?‘e‘f”tl r‘tc “V‘hé‘rﬁ"él “% Houpy “?ﬁcﬁo hal i de.
) s r tive an that hcrc arc man ammo erca Lo tech
Sui t abl e hal ggena, b‘{i}gﬂ-ﬁ 'S St ep re eseriged T t he 5

prior art and include aecwahhcc@mpmundsm% thc Larbo‘@zsgrﬂfp@&ph@fcpl&loﬁﬁfﬂ acikl ori de,
phosphor us oxychl @ici ae profstresk bih mnwwnrvemceramdén@hépwﬁc cxapiplcs bf wiablc

Chiof oe. - ProshdE e BRAERRT SR EBEE YRy o orably
carried out fon thgukeasd) rém cettt X 1@ YAy ATRe cRStufMERO L) 8nd 10
pyridi ne, di met hythienyéiadik |a<f1e Thermdct ﬁ-htpydp&mb Imma@anhgdndg;etmfr&lzr;cdIbemtxce of
tenperatures are Priefaplay afdogasty ﬁe?rWaﬂamqg Abast ekifled datht jaryryill Bogghizg that tinmes
and tenperature a,ﬁh?‘ d?ﬁﬁg thh&gfb’ 4% cﬁ@“h@%?ﬂ’“"éﬂ’f‘ﬁ‘f“b‘i/%‘&“"‘b"‘sdl narily,
30 tenper at uges be prksakibg m @amﬁ s 5‘-’@tvcxemtmItethotetseﬁtanerthts 15
pentachl ori de reasat sudvay mcmapm@l Be (ﬁﬁex{ Ta¢ paridienpemnhatin iich ek aniyarbioit [ err |

is preferred. Phofspedriynet @X%ﬁthﬂtd? iﬂtuseprpcesacltastmnlettYeg 4 @wllt hayg beeh athigieds onewhat

hi gher tenper at “rga fﬁynib? ? ogen h évxﬁ}c’:e tor lllfoa’r? uneﬁj? ﬂo%g(ﬁleg&?ded to an
i mno ether dy reagldki@Nn Qr@c%' %%ncut of a & 00 hwith kitbr TRAact I on
t oo, is preferablpepanticudt dmied hxﬂxlj}ip&l[ &ﬁlUBCESLUSi&QEICsDW ab@tmp[cserr] 35 in the

presence of a tert| ‘;}5 Yigeked eephejospirinds pdvetrdy @lrwegeﬁal WE%; Et desasivgde| eased.

Tem perat ures bl UL AT ftsare he

o'
al kanol s comssai ni dg gpl'fo gﬂtmlso P&tk 10r ik, X plosbh K HRe,0 f)h By lridlo@hadd.
Met hanol , et hanol thicghdhiosdor Bjsaphotus @rmeaciisqpie Gs tefeyredyrBk eracég. is RPidmablys may

al so be used, but< %éo ;é “E%SP‘%?@FQ %ff"a'é’t“éfr‘fwmé{@ seh s fgpline, gidine, dimethskanol s,
Sul f hydr yl corrpou”l‘? I‘%% g @Qﬂrc§ LhQ&Cﬁé&I Hlf!)ryﬂly?glt 3;&,;50:1 reaction. Both
i 13

40 The i m ncobonckig empmtme d&@d’nddnﬁuxfoﬁalﬁibbeyauﬁé) lopad] Orda@iili C 080
basi ¢ hydrol ysis tgnpeealttcazshluloysabsut 0P C.t fre useddFiri uan*ttﬁ, rhospltbrdy | maedhlorié pr oper |y

controlled int hefc‘”*glfS ’§¥cFP ‘sa tetnﬁﬁaltﬂé&é? *fct irraciegrer| I;hlﬁ@h‘“ us
Suf 11 o ent 1y aci dFEGES! IR P iy won
35

t he additiomsof watpRdnol. 'f Ere }t ,)S%ircﬁcr&)@n:o &6 2 RmBERGHCHcRE abicEr C45
mldly al kaline cxomlmh trésons of gsteitipry talige pr legetrhcm’dufgenamhcbzl thea fisi rcl‘st’ettdadl ewalt of a
weak acid. 45 T %ée‘%‘éa‘ﬁf‘]"ngc@‘q" ] ;‘fe’éi‘fée ST g it atspnols g ;I‘fg‘“hgt hers is
wel | known to thoeﬁt@’k,l St PR s e TSR SiTae nod eaHANAY hABC1gt: t hi S

i nprovenent @f cai mrsybumﬂwtte@mp&adstﬁavcou@tbem ssecksfaihyell | de formatlon i 80
t hat doubl e bond i s0ie inizeitondef thcsmmt:tquqorpadbstsemlamlvlmmccmit hg@olysis  esters

and the car boxyl (bel as&el}@}yﬁgtlaqmtx ui‘lcl: wn St I(l, e rd?é {yp;g i 'tcsplﬁgx hl'z}‘té htwl?:l: r?fsfﬂ”%t her
hydrol ysis ’ BBl CF ST o, ctﬁt VI ayosaoscotatm Gabpr oved

process is a45f I‘eamdeam:aﬂlﬁb ﬁ)ﬁﬂﬁﬁhk @S O Pre@fide tbf aM@1kaad¢tttlsaﬂaﬂ a gakharyl 45
debl ocki ng step |’§hcm§®ess sahyylrolyﬂ?her iﬂ@hdb@whlglmxalnlpllse@ﬂ\kﬂq“m % fogskibedt e t he

i mprovement in the 0@2‘ g DI PGESS e\r’qg RBP4 orot thrdQh AniSl4spensi on
of 3.6 g. (4.9 MmN Siadter AN ’;}fiﬁébtl A 55 of
N- chl or oacetspl cepd@ds asphy datboksl traRiahyron paztuem remcsr&i chﬂrmg mﬁn’o@&hlhydrd}sst i1 sd

chl or of orm wer e athde@np tgreguct (frpm tﬁ» ‘ng c jePrevef) % el 7ramane 1. 72 g.
Tia l

(22 ol e) of acet%’t‘%mﬁa?a AT R B T e The e

was stirred at roomnjthc mnu es. e startln mat eri al was
in solution within twenty mnutes and Bsfnple 1 t he sol utlon was a deep

yel | ow col or$5 The miwtmpewsoféécﬂ ol 36%1? PH’E* 1“{??3 m" “?60 dr§5 ice
bat h for approxi n‘ﬁt‘\e‘f g @ E ““ C 3,1 nol e)

€ ad ~clif
of N, N-di et hyl arulﬁf,h&edpg m egmgl Qtluésn Q&p(tr@.chl ori de
wer e added. The naetforr 45 mesSThchE'!ﬁdlglmtetlmeﬂasml sllufiqrwi ﬂmmhaumeutesaixtder whi ch
time about 16 ni .thefolution was a deep yellow color. The mixture was cooled in a carbon tetrachloride- 60

dry ice bath for apprommately ten minutes and an additional 2.08 g. (17.1 mmole) of

N,N- dlmethylamhnc and 2.4 g. (11.6 mmole) of phosphorus pentachloride were added.

The mixture was stirred in the cold for two houxs, after which time about 12 ml of

n-propanol was added. The mixture was stirred in the cold another two hours. Water




n- propanol was added. The mixture was stirred in the cold another two
hours. Water 5 1 302 015
5 (20 m.) —w 3 i cimiy i
tenperature over a per| od of about 30 m nut es The chl or of orm and aqueous
phases were separated and the chl orof ormwas washed tw ce h5mn.
portions of water. The aqueous phase and the washes were i ned and
washed; first with chloroform thepsgpioifh ethyl acetate. 5 The5pH of the
aqueeus—ﬁhaee—mﬂs——adﬁﬁ{—ed—&e—a—e—w—i-h—eeﬂeeﬂ{—eat—eek i 5

hydr oxi de a@el nil.h@asraddéduang theRixtuef wds GRswal edwanen Roghiempetdnge dveACA t hat had
crystal | i zedlParad Of(:@mté@tﬁeidlteb Thﬁ |C!119rpfam oy agerduschhisesgvefessepagipdiandir s i n vacuo.

1g 8 Ltpo a
The yield Oig ?asﬁ%%m% ed and ashe glrlsl‘:r ¢ 1}1’.thtocfh s o%rﬁ?ﬁgia iﬁﬂ?%%ﬁtafq onal 7-ACA as
observgd ont ehbl@ ch aNe Equgclﬁg %Haié j@RRBYto 3'6Ywith concentrated ammonium 5

Exanpl e 2 hydroxide and the mixture was refngerated ovcrmght The 7-ACA fhr Had agpgpdiered. Was r epeat ed

except thatw 2116 ed byf filtrerionahd dréed ffert Adehours Fravecudi i Hisd ofn-ACAe"anas added with
t he phosphoé%% At HEpE sPaped adiiiond 7 A ppsew P iR BRPAR sol u- ti on
rat her than rr?mnl um hydr oxi de was used to adjust the pH of the aqueous
phase 1t the conpl etion of the reaebtplona. The yield of 7 ACA was 19014 g. 15

Exanpl e Example 1 was repeated except that 2.2 g of qumolme rather th@ digethylagi g ension of 3.3
h u_

o/ (5.5 oy g oo SR e R R

N- chl or oace‘mﬂhn ngrkdau . RNk ydlf m@Al‘(hs 3 3 stilled

chl oroformwere added 2.55 ¢g. (17.1 rrrml e) of N, N—d| ethyl an|I|ne 1.72 g.

(22 mmibl e) of ,lacet chl of de4 an X@In g n;lﬂde the mixture
was stirredgai 4 gﬁég Yy C g‘c“f’b‘?“m §f ‘Qﬁﬁe i hen cool ed in
an ice-sal twelaaidaedais ﬁiolE)edT Nd1 taﬂlﬁhe, 1%3) rnaegtoﬂaceqmere added 2.55
g. (17.1 nmobloede ayfl 4ddxeps Icarmrﬂyiforemzaxdd "The4nigyure msteremmmm tgh- phos ghor us
pent adBl or i R§ ‘“‘eﬁ‘?é“rﬁ“%ﬂ 4 %’l “gsﬁ“, (T"ri‘f“’nute 12 .

o "col o e PRI ﬂ%’%& mﬁ’l&g R E T oo T
m nut es. CahidofWalh @fethfndOw daed WRIS i AEEl moﬂtﬂﬂ&bd@@ﬁﬂd&fd@l hatymiwas. renoved, and
Vi gor ous agMcatvat@r(ZQﬁl) was addnd,sthmplnigazamads fempvet,ond mgeTols @gitatidhe agueous
e e S N N S S L S o B ust o
to 3.6 in itleCeotont ‘é” it et S0 TR hhiar bonat e

sol ution. Rhm cﬂﬂ@&tcﬁé it Bl d?::d%)/é Mﬁlﬁmfdhskltaﬁfr@dSOaCt'er yisld oﬂvmmAes washed with
col d acetores ddd gt hen dried in a vacuum dessicator at [err]. The yi el d of
7- ACA3 s 1.12 g. 30 Example 4 Exanpkge 4

30 The" pr ocedut,g pffeaks 3 Blafiplk 1= rt{pé%%iﬁgZ U&krbgp%p%l Ehlorﬁz inPr opi-ony|

chl ori de i rpldpd arCBe axktyl Mhdriad dhy kiel@ bt pACAewas Toegyi el d of 7- ACA was 1. 07 g.
Exanpl e 5 The procedure of Exanple 1 was repeated using 2.48 g. of

chl oroacetyl chloride 35 in %I f the acetyl chloride. The yield of
7- ACA was 700 1B procedure of Example 1 was repeaéﬁgxsggé ls €of QIR RGP Bloddaenas repeat ed
usi ng 3set hyh & & hheodcérplachBides Tha/dad of RACKAAs @00 Bl oro- form Thesyiel d of
7- ACA was 1.01 g. Exarrpl e 7 40 Exanpl e 6 was repeated substituting
NN-di et hyl beggy) 1 06 Lol N R 100 B o Bigy i el d of 7-ACA

was 1.02 gfor@(&ﬂﬁ oM@S repeate using freshly
distilled quinoline | nstead of the N, N-di net hyl ani m lie in the preparation

2f5 E;lgﬂ,gf:t ' C xmarr)x(p ed6 \%Qshxxlgagtlcdd subsntutmg%ll?dlmetgylbenzylamme for tﬁo\%mt\:,\? ? 79040ng
fgrmamlde The yield of 7-ACA was 1.02 g.

’1

<t

r
®

Example 8
Example 2 was repeated using 2.2 g. of freshly distilled quinoline instead of the
N,N-dimethylanimilie in the preparation of the acetic mixed anhydride. The yield of
45 7- ACA was 790 mg. 45

Example 9
Example 1 was repeated except that the N,N-dimethylaniline was replaced by dry
pyridine in each of the steps. The yield of 7-ACA was 300 mg.

Example 10
50 Example 1 was repeated using 3.4 g. of phenylacetyl chloride in the place of the 50
acetyl chloride. The yield of 7-ACA was 584 mg.

Example 11
Example 1 was repeated substituting 3.0 g. of phenoxyacetyl chloride for the
acetyl chloride. The yield of 7-ACA was 310 mg.



Exanple 1 was repeated except that the N, N-di nethylaniline was replaced by
dry pyridine in each of the steps. The yield of 7-ACA was 300 ng. Exanple
10 50 —————Exanmpte—t—was—repeated-t

in the place of the 50 acetyl chloride. The y| el d of 7-ACA was 584 ny.
Exanple 1 1 Exanple 1 was repeated substituting 3.0 g. of phenoxyacetyl

chloride for (\I\_éxacetyl chl oride. The yield of 7-ACA was 310 ng. 6

1, 302, 015 6 15 6 Exanpl e 12 Exanple 1 was
repeated using 2.8 g of thiophene-2- acﬂ;d_-_._.-_
chloride. The yield of 7-ACA was 210 mgy,txample 13 5 Exanple 1

was repeated starti rgkample b wis dp@red Qfing\e.Pg.to hitphas pthdegnypiziaphatiespetin 5 C
i nstead of N- chl orhraide it gieldpb7-d$Boras A10GgDNOqui nol i ne salt nonohydr at e.
The yield of 7-ACA was 200 ng. ExarrpIeE’lr 1o 1 suspension of 3.3 g. (4.9
mol e, 94.7 percent @Hr&lﬁl 1Qfas }egﬁtem?ﬂﬁﬂg 'wf.ﬁﬂZ '}eoflle- -toluenéﬁ!k chy@bhalosporin 5
N- chl or oacet y| ceplads@sddd N-thideoataiiephyiddpadireC mBnogiindlhe sald fnoi ohﬁBehlJ yiad i | | ed
chloro- 10 form viasAGddes 28 deops of di net hyl acet am de. Ketene was passed
through the stirred mxture at roomte ye for 35 mnutes at which
time the starting metgfis@beni@SotCHTRl @D @u%lsgtb&‘ﬁ&lréé uré?\oﬁ&x@%ﬁ%qﬁ&oliﬁét rogen
was t hen pasmed t fatr@fyhrhbivecetyleaphilésparin 14 enoliydfae i u r bifesstixdistiliddichiBroc €SS 10
ketene. The mixt uroenwa%adé@o# drgpst ¢ dingeghyla ceameriezK ed throughthe %mﬁﬁiml e) of
NGyt || RS 8 g A ST e o
chloride were addggh o dife Brihdies\\REns (Tt B8 twal Q] tof DB0TCWERd rg, then
treated w thisl2 n*(l?lo;fxmdhs-) Pf OftsHdixicthglanllig tand 2@ . alnSaukdalet)loﬁpmisphbmn)pdfmur s a5

[err] Water (20 nt éf&édrhc gure oh P 1o %’E}yﬁ 2
mxture was stirr kﬁﬁ‘ E‘g‘ ‘Sgﬂie&ﬂg:ﬁw g; g , washed
with chloroform aﬂﬂmfe ﬁ‘h@ uébﬁié ﬁi irated, wathed &ttﬁchlofbf&r anﬂtﬁé adjdRd
preci pi t at ed207- ACA a ﬂlecojd/e:ﬂednrdg itftid] T-AGA|voR reagvekediby Bittation an@®Briedaigu0 R0
[err]. The yield &fuoratp8C\s yieldoof 7&%%&%%% 15 Exanple 1 was repeated
substituting heptanoyl chloride for theﬁxgggg y¢ chloride. The presence of
7-ACA in the aqueoUSERMbE ACkas\Watete tubingitly hapranb}ll dhlbraly @6r i) H@FRENDrid2S
gr aphy. The presence of 7-ACA in the aqueous extract was detected by thin layer chromato-
25 Exanpl e 1% Exaﬁiﬁl’“é( 1 was repeated substituting pival oyl chloride f or®t he
acetyl chloride. The presence of 7-ACA ghnfihgs aqueous extract was detected
by thin |ayer chromatagprihyas epehehisaharitivng pivaby! chi@de for the acetyl chloride. The
Exanpl e 17 presence of 7-ACA in the aqueous extract was detected3gy tifig lqyersqhgap)eqqugyﬁ of 2.4
g. (5 nmole) of tRAE DeMOHERWi ¢ acid salt of cephalosporin Cin 38 m. of
net hyl ene chypride were added 3.26 g. (Zfmpwabe) of N N-dimethyl- anilize,
1.73 g. (22 mmol e) offo acepapbiorCdt]2oh . (Emannie) & ithe mirn Qic @fid shltrmt:dpydldsmmam de.
The mixture was s@G 1F1r3édn1a9fm hﬂﬂt@i?péﬂrmfﬂe@e% (?-:70 @Eg’ 1‘5181 #'{['(?35

[err]

occurred (about t@Rfingsl73 g (22 fac EF Sg{é ,Qg%ﬁ'
e

and treated yjth 2’0 ewasfﬁ,jnn ad & 1ed
(11.5 mol e) of phDNmaﬁm&ylmﬂhtaanerg cdels ﬂih:elemfmhmpmmvasntga:nlondeedﬂat [err]
for two hours andmixurpiwapftirggd gt crr?&rﬁalfm sha é‘tﬂ‘ 12gpy of ana%dvat ng wer e

conti nued for anog F %‘E&} oTE ™ frre?%mé:f -mﬁgq %@wjp < xture

was stirred fpr akey ARLEEOAS and | R pﬂqm@ta& N ay;arnhwascel&a&araam jm 40
hydroxide in the cold. The yield of 7-ACA was 600 mg.

=

Example 18
A suspension of 2.4 g. (5 mmole) of the monoacetic acid salt of cephalosporin C
in 40 ml. of redistilled chloroform was treated with a stream of ketene for one hour
45 at room temperature. The excess ketene was removed using a stream of dry nitrogen. 45
The reaction mixture was then cooled to about-—20°C., for the addition of 2.07 g. (17 1
mmole) of N,N- dimethylaniline and 2.4 g. (11.5 mole) of phosphorus pentachloride.
The mixture was stirred in the cold for two hours, 12 ml. of n-propanol was added, and
stirring was continued for two hours more. Hydrolysis was effected by the addmon of
50 20 ml. of water and allowing the mixture to warm to room temperature. The aqueous 50
phase was separated, washed with chloroform, and the pH adjusted to 3.6. The crystal-
line product, 7-ACA, weighed 758 mg. after drying for three hours at 50°C. in vacuo.
Examples 17 and 18 demonstrate the simultaneous blocking of the carboxyl groups
and the free amino group. In both examples the carboxy! groups were converted 1o
55 the mixed acetic anhydrides and the amino group was acetylated at the same time. 55

Example 19
To a suspension of 1.75 g. (5 mmoles) of 7-phenoxyacetamidodesacetoxy-
cephalosporanic acid in 40 ml. of dry benzene were added 10 mmoles of N,N-dimethyl-



40 washed with chloroformand the pH adjusted to 3.6 with concentrated
anmoni um 40 hydroxide in the cold. The yield of 7-ACA {jg$ 600 ng.
Exanpl e 18 A suspension of 2.4 g. (5 mmole) of the nonoacetic acid salt of-
cephal osporin7Cin 40 mM. of redi still ed wgobk,orsof ormwas treated with a 7
stream of ketene

was renoved, using amélte ‘Pﬁugﬁlﬁsgtﬁlﬂ tyh lé and. 10 dlléwsqf prmppyide. rﬁh)’(!rwgfwas
then cool ed to abolff, § é;F Jcej‘gf Hsf”é o éichlflx?

NN- di et hyl ani | i ne aan druOpentack: m gdde® Stlf}h@ ﬁmedoﬁafo gfrela

m xture was Stsirr ecbne-hralftﬂoers Cﬁiedeatmx nivworehas t®led 1q2romh tempérauuse;fmapamiuowas 5
added, and stirrin @f)ﬁﬂ"ﬁ a‘fdcﬁ“"t“m"a?a‘@qfrl @

effect ed by the ad ‘iﬁewéé’ 22%] d: wx 11??rmes Eﬁi\ﬁ tesfeﬁge

m xture to warmto serp@@fm t@ﬁﬂa@nvaﬁ K& ofor b,tﬁusteéb as& déid So &ﬁ&ﬁfzat ed,

washed wi th ckl or ofl6F me. dr?’ehntnhéesghioa pbes‘tssdamocncta Bhe thindayer shenratograinjand 10
product, 7-ACA, weiilf ¥ the g nfpraﬁowffgspfcar of ¢ #@PKForEPoated egicrly |
vacuo. Exanples 17 “an hi?alx LRSI e ol RROLS kG B Johe

car boxyl groups andest e ciﬁxﬁ}ﬁ&d&lﬁ%t REpofddHdftofdrd) FixQdkdinpiey i plies athfidide alo

groups were céhver teptjalesporBaC is onethawngrilkdekmabet i ¢ anhydri des and the am nd>
group was acetylated at the sane tine. 55 Exanple 19 To a suspension of
1.75 g. (5 nmol es) of 7-phenoxyacet am dodesacet oXy- cephal osporanic acid in
40 M. of dry benzene were added—h@-!nmd,q%éuqﬁ_m Nydi qet hyl - 015
1,302,015 | 17 aniline, 10 mmoles of
acetyl chl oride and 10 drops of dinet hylforrcraﬁxge ”FW@ m xture was stirred
until conpl ete solution occurred (approxi natel yl75 nutes). The m x- ture
was . pI aced in a water bath at [err] and 7.5 nmp esu ach of

N, N- di et hyl ani | i ne and phosphorus pentachl ori d& wkre added. Stirring was
continued at [err] for one and 5 one-hal f hours. The reaction m xture
was cool ed to roomwhesp@® aisulicevafue kssightd abdlel add RN is ab amino Afdtetying gofip.n- propanol
and stirring was cont Sm&ﬁe@eaprefetm’mm@ @ﬂ*wﬂdwealﬁo‘hed maéurprovmes nt

was 1emoved i gy o vac t,rfﬁ‘fiou T Rtk ‘”’ ol ouﬁﬁre 20
added. The hydF ol y Qinfinoesreceind 11 own b6k BUlcR Sn thi AR <ALMEQ sitedase
was separ at ed, vvasheelnalomtehAq emdfamim proekting gropHisaty cadrackt @ra8p.5 i n the

cold to cryst allize 18%ix é of 7- am nodesacet oxycephal ospor ani c
aci d. The thin |ayer ¢HiShet %%%ﬁl (evadorthl 5838 8L ko AL BUCLBAIRONC | C
resonance speejra qﬁvﬂgh@es@,ﬂm e corresponded exactly wth those of an 25
authentic sanple. The m xed anhydride bl ockegj\cephal osporins obtained as
internediates in this pro- cess are cm&pa:uuds mot reported heretofore. For
exanpl e, the m xed anhydri de bl ocked 150 -l u ce‘pﬁ;‘axl osporin Cis one having
the formul a 15 [err] wherein R
has t he val ue assi gned above and R' is an arr%9 0 protecting group. Since the
preferred ni xed anhydri des are the acetic and propionic m xed anhydri des
the preferred val ugg.,of R are nethyl and ethyl. The particular am no pro-
20 tecting group ®sidminSadij@yl, i Mportant and is not the novel feature of
the§e conpounds. 20 Ami fio—Gr dkaeeshi ng groups are well known to those

ski'tfT®d in the art and are descri bed her ei nabave. A preferred am no
protecting group is the chloroacetylg pmnz)y\HAT VE CLAIMIS: - 1. In a

met hod for thé0cleavage of the 7-carhoxam do group of a cephal osporin 25 30
having the formul a
25 [err] wherein

R |
_ 1
‘l :E‘-‘C“zlm"ﬁ‘ :
i

or

X is C,—C, alkanoyloxy,



R is am noadi poyl, [err] al kanoyl, 30

[err] 30 or Xis [err]
atkanoytoxy; 05—+ 130201

7 aniline, 10 mml es of acetyl chloride and 10 drops of dinethylformam de.
The m xture was stirred until conplete sol ution occqrr d (approxi mtely 75
m nutes). The m x- ture was placed in a water bath tlferr] and 7.5 mol es
each .of N, N-dinethylaniline and E%a%@orus pent achl ori de were adc}ed

Sti ring- The
reaction ngitnd! ©® odRstes GORLRIUhbRAPTO d-GIRLdiRb: nerﬂaerdcthe mdgktion 5 of 20
m. of n- pwspamed untf ndmpltte selatiag o\t@ﬁecb(amrbma au nmtmsm tremwr ature for one
hour. The 881y ac‘ﬁa%alw é’cPt4 Cv Iaﬁdes ’lm‘lé‘f‘orm and 20 m .
of water V\%ﬂ'd ﬁ ol sm Cn § ﬁl (f. N i nuges. The
aqueouls phasm MAst S ﬁa,ae sm on\ﬁh rﬁ)Ee estaaead}dmt pH adj usted to
3.51in theThcostotiextt @vas:re ewtealml 2@ aﬂc040 ml of ch@ﬁ:f and?0 ml. of water were

7- ani nodes@f@e@ c‘g%;‘ 1190 o‘i"&ﬁlizfég ZO'FSHe ‘%S'g; + S BEfegt ogram and 10
uItraM)roIef1 ’ esa aﬁ, gﬁh fifel ¢ &flogé, aanp! e

corr eSpondel meﬁd i{Lclertrhhgfl ﬁ}ﬁctﬁlﬂf AR Richgle &ae@p&e@d Eﬁhlﬂy m xed anhydri de
bl ocked cepinlaltlrosp@ranraethoigtaannm as |ntermed| ates in this pro- cess are

COprOUI’]dS nOtT}Feégf?d% c;lot repvéégﬁ €tofo IOS oEsﬁxgm? th: %:izgﬁ%}?tma(%?ockcghyd“ de bl ocked

15 Ce\aﬁ&% 15
[err erein R has t he "val ue assr gned above and R' is an am no

protectrng group. Since the, preferred m xed anhydri des are the acetic and
propi oni c m xed anhydrldes uhe freferped values of R are nethyl and ethyl.
The particul ar anino prio= Sp—He hWbﬂTan“@r p used is not inportant and is
not the novel feature of thes@ﬂconpequsn—m 3 Amino protecting groups are
wel | known to those skilled in the art‘and are descri bed herei nabove. A
preferred am no protecting group is thi +br oacet yl group. WHAT VE CLAI M
IS: - 1. In a nmethod for the cleavage af the 7-carboxam do group of a
cephalosporin 25 having the formula

25 [err] V\A':\'r erein H 111:515 the valgg 3@8&9& &Oye and E{g rlSr Jn ammlg%rr](g%lmg group.

[err] Since the preferred mixed anhydrides are the acetic and propionic mixed 30 or Xis

[ err ] al kaﬁlihy&rm&yme preferled&Q?xesQﬁ&' are methyl and ethyl. The particular amino pro- 8
[ err]2a hi osttarzopb gseg is fiee imgortaryjandhis gt velrfy@mxfythesrrerf@alw@e, 5 20

hydr ogen, Amino protecting’ groups are well known to those skilled in the art and are described

5 hereinabove. A preferred amino protecting group is thc chloroacetyl group.

WHAT WE CLAIM IS:— i
1. In a method for the cleavage of the 7-carboxamido group of a cephalosporin

25 having the formula 25
R s\‘nrrz |
unc-—n\c)c-mzx
‘cu'zu =

wherein
R is aminoadipoyl,
C,—C, alkanoyl,

e . ]
Y= {CHyly ~C—
30 ) 30

or

X is C,—C, alkanoyloxy,

R AW



[err] al koxy, or [err] alkylthio; Y is oxygen, sulfur, or a carbon to
carbon bond; nis an integer of 0 to 3 and is at Ieast 1 when vy is oxygen
or sulfur; 10 nis an integer of 1 to 3, and -— .  ——
10 Qis amno or hydroxy; by the steps of bl ocking the car boxyl, am no,
hydroxy and mercapto groups in the nolecule, treating the bl ocked

cephal osporin w B hal ogenating agent to convert the 7-carboxanm do group
to an i mno Ralide, treatlng the i mno hgdohg vvlth a [err] alkanol 15
or benzyl i1e he re—hy
to forma 15 7-am no gcg;upo ﬂﬁolamanbﬁm,overrent V\hl ch corrprl ses bl OCkI ng the
car boxyl groups by conv@s-t-ﬁﬁghltiah@iwx,o a m xed anhydri de derived from an
acid having the fornul amﬁ%jx(] wherein 20 [err] is [err] alkyl,

al kenyl, or adkynyl; hydmgen 20 halo [err] 5
al kyl, al kenyl , or al Ky RyH-C, Elenrxy,]oror 25 Yis oxygen sul fur or a
carbon to carbon bon% Cx—C alkylthio; nis an integer of

0Oto 3 and is at |lea (l)ff%’ N Q?g&:@g?;ca t?"nﬁlgfﬁ \%rmg;n bSupxygen, sulfur,
or [err] andi80 m is annihtié r@ﬂl t(m 10
30 2. The net hod of (Qalamuib @hadxax;,t;erl zed in that t he hal ogenating agent is

phos- phorus pent étiito t«eetﬁ’ahl?dk"tgn e [chgerl apiey mim’fysanﬁt,li,g%ﬁ@lgme?s eﬁgFP(o panol .
3. The method of CJUTHETTREES ﬁ?ﬁ%ﬁf?ﬁﬁﬁ hd ﬁi’éﬁf i @g ethyl .

4. The net hodsof Cdrakd®yilalcoifhl fo?m@ BERCHRE | &€ ydrcﬂyztn ke il rASPOri fsi s
35 cephal ospori-amig, group, the improvement which comprises blocking the carboxyl groups by

35 5. A bl ocked ce{PaIBS BFERith?2 @id gpipedride serived fram oa agikhaving {Wisdeaia R i s
[err] al kyl, alkenyl, or alkynyl; 40 R'—CO.H hal o [err] alkyl,

al kenyl , al kynyl; wherein i 40 [err] or 9
1, 302, 015 20 R" is C;—Cy, alkyl, alkenyl, or alkynyl; 9 Y is oxygen, sulfurg
or a carbon to carbon bBHYCTCi Yvhrilientbogeksk 0 to 3 and is at least 1
when Y is oxygen or sulfur; 5 Z is oxygen, sulfur, or

5 [err] mis an integer of 1 to 3; an Y+ EpaR an no protecti ng group. 6.
The bl ocked cephal osporin C of claim aracterized in that R is nethyl
or 10 et hyl .

10 7. The bl ocked cephal osporin C of daim5 or 6 characterized in that R'
is chloro- acetyl. [ - teny1,

25 Y is oxygen, sulfur or a carbon to carbon bond; 25
n is an integer of O to 3 and is at least 1 when Y is oxygen or sulfur;
Z is oxygen, sulfur, or

N—H;

/
and
30 m is an integer of 1 to 3. 30
2. The method of claim 1 characterized in that the halogenating agent is phos-
phorus pentachloride and the lower alkanol is methanol or n-propanol.
3. The method of claim 1 or 2 characterized in that R’ is methyl or ethyl.
4. The method of claim 1, 2 or 3 characterized in that the cephalosporin is
35 cephalosporin C. 35
5. A blocked cephalosporin C having the formula .
0 0 ] 5
| 1 1 I
R—c—u--c—cn(cummu—cu—%u o g
N

(1 L Yo - l—tn ol
L : .c \c. ,_C 20CCH]

lc 9-L=A!

|

] (I§

wherein
R’ is C;—C, alkyl, alkenyl, or alkynyl;

40 halo C,—C, alkyl, alkenyl, alkynyl; 40

Ov— felghy

or

A



8. The process of claim1 substantially as described in any one of Exanples
1 to 19. 9 The 7- anlnocephalosporanlc aci d when produced by the nethod of
any one—of—15 etats—t—to—4—ane—S-

15 10. A nethod as clained in any one of clains 1 to 4 wherein the carboxyl
groups are bl ocked by converting themto m xed acetic or

pr opi oni canhydrides. 11. A nethod as clained in any one gi ains 1 to 4 or
10 whergin the carboxyl 20 ?g&% gre bl ocked by tr 1 i'ng the
cephal-espori-a—wi-th-an-acid halide qjl presence of a hydrogen haI iLde
acceptor. 12. A nmethod as clained in cIa|n111 wherein the acid halide is an
acid chloride. 13. A nethod as cl g [k, any one of claims 1 to 4 or 10 to
12 wherein the bIocked cephal ospor™d“1s treated with a hal ogenati ng agent
in the presence; Y i oxygepeguifyrgena carbon to carbgy ‘R'Fqlié 14. A nethod as claimed in any
one of clainms 1 fq;%fﬁ?" tl%; F WM he treat- 25 nent of the

cephal o&pori n W tihosaigeh 1ﬂgenat|ng agent is conducted at a tenperatsre bel ow
[err]. 15. A nethod as clainmed in any one of clainms 1 to 4 or 10 to 14
wherein the 30 halogenatlng a i s phosphorus pentachl oride and the
treatnment of the cephal osporin 'Tﬂ phosphorus pentachloride is
conducted at a tenperature belom/[err] 16. A method as clained in any one
of clains 1 to ™ ipa h@geref 150 Bherdein the inmino halide is treated with a

[err] al kanol ﬁﬁﬁ% epper at ur 17. A met hod
as cl aied |ahy;g;1;}l§ ga(rleéw CCBFaa)fpr?%n?"tfc?laﬂn glgh“ftﬁtef%gfbgﬁﬁgr 1“?1‘[“{1% i mjgo hal i de
is treated w t'lv. ahé BRed ophliaserdn ©bf QERAZYE 6 AafuolBPled AlthARY &OBHAL Ur e bel ow
[err]. 35 1®ﬂ%§a?ethod ?? chaéggd hn any one of cualnsllétoﬁﬂ or 10 to 17
wherein the im Poeqi &f qladm ¢l substargig ﬁ“ﬁc ong,p ¢gito Benzyl al cohol
in the Bresengs, «;n‘hch@r mocte?halos AT A& g ProgY ﬁ@%&mﬁt AR RGN F n any one of

claims 1 to 4 awdA mzhb@aslo&uwae:ﬁ Eiyrond SFelafhid 1 to 4 Wherd® heahKaiDdropONt ai NS up to

si x car bon aqlbhlgckéd by cog:vertn}g them to mixed acetic or propionica nhydr.des 40 20. A net hod as
claimed in apy on pss§laiedyin any ong of hmbta ho 1 Where (201 | ower al kanol
( afly, ked' by treating the Sephal é e r

i s met Ranol | o rEhO (ixé:)ff a;;‘]fr:el’nagptlc ccip lalospprin i n‘%}'ﬁg 1alél i cscx&ccl h anggone of

clainms 1, 3, 4 1anAmkiflod B clhitcé¥Ceith 11 Rhekdibthe 4Rl halide 1saaaﬂhl&ﬂ@lde0r a sul f hydryl
conmpound is ﬂ%‘%s"fﬂ?? od @& clfnedy in] @y rohe efl d@mol tof ob&hwyl2 whereinglie al cohol . 22.

A 7-ani nocep IawpE i3 FrardiHE fdiplopentsio peeptaly M5 Proede FBIFEF of any one of

clainms 20 to ]14 Belhds as\Wfed § AhENNAN2imS 0@ §b 1008 whlkif e tredsONdoBs ECAA
1PQ Chart erreght E’athe rtphAlgsp stinS withAg) @tbgenakify adelreis A@ahded i ta (t&npperakitd Nt ed f or Her

Mpj esty' s Sttalol" E Cifl ce, the Cour i, er Press Lcam ngt o Spa 1973.

q]férlﬂﬁg ere V‘EZ
Publ i shed byhaﬂ; 1sg%€] % ?idﬁprgg aid the treat ! ofalll ed A 1AY,
from w#lch capl }ﬁhSSp ducted at a temperature bclow 0° C
16. A method as claimed m any onc of claims 1 to 4 or 10 to 15 wherein the
lmlréo halide is treated with a C,—C, alkanol or benzyl alcohol at a temperature below
30°
35 17. A methed as claimed in any one of claims 1 to 4 or 10 to 16 wherein the imino
halide is treated with a lower alkanol or benzyl alcohol at a temperature below 0°C. 35
18. A method as claimed in any one of claims 1 to 4 or 10 to 17 wherein the
imino halide is treated with a lower alkanol or benzyl alcohol in the presence of a
tertiary amine.
40 19. A method as claimed in any one of claims 1 t0 4 and 10 to 18 wherein the
lower alkanol contains up to six carbon atoms, 40
20. A method as claimed in any onc of claims 1, 3, 4 and 10 to 13 wherein the
lower alkanol is methanol, cthanol or n-propanol.
21. A method as claimed in any one of claims 1, 3, 4 and 10 to 18 except in that
45 a phenol or a sulfhydryl compound is used in place of a C,—C, alkanol or benzyl
alcohol. 45
22. A 7-aminocephalosporanic acid whenever prepared by the method of any one
of claims 10 to 21,
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