COVPLETE SPECI FI CATI ON Activated Esters of

7- Am nocephal osporani ¢ Acid We, BRI STOL- MYERS COVPANY, a
Corporation of the State of Del aware, United States of America, of
Thonpson Road, East Syracuse, State of New York, United - States of

Anmerica, do hereby declare the invention, for which we pray that a patent
may be granted to us, and the nethod by Wmch it is to be perforrred to be

particu- 5 IarIy described in and by the follow ng statenent:

This inventionaelates to certain novel and useful, actlvat ed rfs of
7-amno:- C@MFEN"B“' c. BG FHI’K"P!O?I

am nocephal osporanl c acid or.. ts thereof and to
processes &Ot hzfoéytghelr IETe &;faor t heir ui&r&o make both
ol d and newirniorsy M _ L LCARL ¢
cephalosporl ns. T .E] %h”” C S(gg‘r esent invention to

provi new in rrredl ates for use in 10 ~ the

ceph //#\ ch.woul d offer-al ternative routes g}i@@ﬂﬂ o-

o AN g%%gaﬁiﬁ R T A S
| abor, 'u I bl e the synthesis
of n f""&'l'f’%ffﬁé‘gﬁ“és ?’Vﬁ'@"ﬁ%&‘dz@ﬁ&’iz]"'y‘d?@sent ly
avai | A\ BRIy / Complete Specification Publishéd: 5> March, 1969. 15
Accordl ngN e Aent @)ﬁ"“ﬂ"ﬁéﬁ’é"@?@"prow ded activated esters of

7-am noceph sporani ¢ atrd—of—the fornmul a [err]

mheréWN?‘Eﬁ?P@%‘én@ﬁﬂ%é%c @htaining from 2-6 carbon atonms inclusive,
N- 2(113;.01_-|eﬁmhdl99/ﬂ4|d0 benzoyl, naphthoyl, furoyl, thenoyl, ni trobenzoyl
hal obenzoyl, methyl-= 20 COMPLETH)sn'EmleA'BIeNhanesuI fonyl benzoyl

“phenyl benzoyl Ac watede tI:t} &Hampugﬁﬁe ' addi tion sal ts of

the esters ofytheaove or mil a . %H‘e mvg}g}t;ﬁon al so
provi des agpr Q}?%'g @ff? Béf

7-am nocepgﬁﬁ) menm %}é@wﬁ 5 n % ° fw dﬁii pateie acid addition
salts 25 may beh Imepﬁeﬂmesﬁwﬁﬂnﬁﬁs ﬁebs p&ﬁsﬁﬁéd;ﬁg)eép&uaﬁl d of t he

f or nuPa larly descnbed in a@ifb gt@(fp owmg statement 2—

1 144 219 This invention rel

ﬁ@?@g’w r the .
2"t hi enyl agRE Merradi Sl et DLt rf@ ewr aﬂ f@fommrusetomakeban(g neutral

salt of sabpldagticet7 w:yﬂalmmt-AP eagitaloqiomﬁhaeuﬁne ceﬂulbspmimr wei ght of a compound
t
Of H)e f ol nu*o%icnoehf‘é harhsponns whi ?I@? gr?"?;%s::ve routes to Olﬂe%ﬁﬁmand ” I S a

hal ogen at 1ns (and in particular provide: practxcal commercial-scale methods for-producing
certain: cephalosporins previously available only in laboratory quantities) and would also
make ‘possible the synthesxs of novel cephalosporms not attainable by the methods
15 presently available. . 15
: - According 1o the mventmn there are prowded activated esters of 7-ammoeephalo-_
sporamc acid- of the formula _

': HoWN ~CH ~ 7SN :
e g
O-C—N\ 2C—CH0 ~C—CHy B

¢
ﬁoc R:

wherein R represents alkanoyl containing from 2-—6 carbon atoms mcluslve, N-
20 phthalimido, benzoyl, naphthoyl, furoyl. thenoyl, mtrobenzoyl halobenzoyl methyl- 2
benzoyl methanesulfonylbenzoyl or phenylbenzoyl.
. The invention -includes acid addition salts of the esters of the above formula @.
_ The invention also ‘provides a process for the preparation of activated esters of
7-aminocephalosporanic acid having the above formula. (), or ac;d addmon salts
25 thereof whlch process comprises reacting an acid of the fonnula - : 25

_ R’
5\
HN-CH-{.‘H sz 0

I -
- 8=C—N,_ /C‘-CI-Izo -C -—CH3

C-— OH
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preferably chloro or bronmo, in an inert solvent at a tenperature of from

about O[err] C. 5 to about 50[err] C; and, when Rerr] is the
2-thi enyl acetyl radical, renoving said radical by deacyl ati on
w th an am dase: " — TNE prererred conpounds ol the present

i nvention are the activated esters of - 7- am no -

cephal osporan id of the formula [err] 10 . Wherein alk
represents an yI group having from 1-6 carbon atons, and acid 10
addition salts ther eof., and the acti vat ed esters of 7-_ arn nocephal ospor ani c
acid of thé _formila - : - oo 1144219 : [err['

wherein AR repres nt.s_phen roph n I,
rothane- 15 S B R R f:%%t s e <o
t her eof . of the formula R-—CH,] ,wheremRnsasdeﬁnedaba_ Qndl hers of
7-am nocephal ospomfmblyapbm qrrbutmsrd@ckn thsolvent bffromabout0°C t he .

present i nveﬁt i ont‘af‘lt? Fhenk i theot- E“?@?F"laﬁa@%t%@géﬁéﬁﬁlﬁalt ajy d

sel f - &bh ééﬂ“ﬁ%@ B oo andt of (R SR BnvkAR o2 e dcBRdIGuBI GEEN O

all ow the car boxyhmﬁﬁ OteplilldspdEnic acid of the formufaunction, (i.e. the activated . o’/
ester group) to be renoved when-desired to regenerate the 20 _*am“- '
carboxyl group w thout destroyi ngzﬁ.ha,,_%gn%\ct,l ve [err]-lactamring as : .
described below, e.g 20 - by Jt reat%'rent pwi th sodi um t hi ophenoxi de

in an inert solvent according to $ehln 46~ %0-_ -eHyet al O g...Chem

29, 2006 (1964). This renoval of the est%r rou,pols to be prac- -

ticed on these esters t hensel ves (to prodd’cgﬂc Z2%ni no - cephal osporanic
acid) or after they have beerf acyl ated (to pr.oduce- a :

cephal ospori g‘é These actlvat ed esters vvere found to have
such advant ages (

grpup having from. gnd acid 10
7- ani nocephal osporgiis i sélésltgﬁf(’tf s“@w oarm‘ia’teg °§§ff’ K'amn_é% mmc a‘:?do(\)/fetge sol u-

bility in organic so vents greater t her mal stablllty and |nproved

stability toward _ . acidic reagegt s in add|t|ontothe|r use as
previ ously nmentioned to make ot hekmt cslem cna " '@ . unobt ai nabl € new

cephal osporins and to mak cephal o%pgrw‘bl ag - ([err] - - -am.no- 30
phenyl acet ani‘do) cephal osporani c aci Wel g™ pf évi ously prepared only"

in very 30 Iowyleld by a nisf. % S|ve and conpl i cated
process. o The sol vent used Tn4he esterification process is
preferably anhydrous ‘Suitable = . -2 jnert sol vents i ncl ude net hyl ene

di chl ori de, dinet hyI acet am de d| nmet hyl f-or mam de, - - “the di net hyl -
and di et hyl - g;t er sPhgrine AR, reprsents ophanyl ett_',.% me'&waheeﬁ:rrmeﬁmsm

35 vent s” wel I® : REE L Je@%eﬁﬁttﬁ‘{ GRL ot®
reacti on may be CQRe presd® i )38 rtesﬁarte@tamemﬁgmeaﬁeimg&. of from
about Of[err] *€ tcmmbnmton&?t[erth saﬁc tﬁfhm;sja@&emuadto allow the carboxyk-protpeting

R T e

Ny,
7- ani nocephal osporeaai.,J. 0ed. Chent. 2911006 (1964). Thls removalOof heOkterBgraupl it tostieqiacas t he
tri et hyl anmoni um Sigkd on these Mmemﬂvﬂabemtodﬁjét enor- | cenbalogppranic apil) or after 5
o e S e e T '
r its b@tsP Eslu-

one 40 syrihesds \OP 78 8hkHodé
descrl bed above tcbxlftp liumotgaric dﬂems,e eater thermal smbxlmhm/atpedece;smlahty gbward

ic reagenrsgin agditiom tq @élizﬂ@ FELE, meRtignedi i d Othfrsfwe
aci d addi ti ongsal ty OqEERO} s, oy
preferred enbodi rrasbtyla b;%%tﬁaﬁmmwa&d@m&%““ | dg erV| ng as the

45 esterifying aueRdives ned D He 2084610 Pfocdd RIPEEEHD mydrwa Surasiher
preferred enbodi memtt: selybnts include methylene dichloride; dimethylscetamide, dimethyNermamide,
1, 144, 219 . the- dimethyl- and diethyl-esters of ethylene- and diethylene glycol, and sxrm!ar sl o

) ; 35 vents wﬁ}élﬁnow-l to e skrlkg in the aft. The esterification feaction : & con-
esterifying agent g 2 B C Ttk Ao ar o Phferren
appropriate ring- temperature range is from 0° C to 40° C, more preferably 20° C. to 40° C,

In the preferred process of this invention; 7-annmcephalosporamc acid, in the
form of a salt such as the triethylammonium salt, is mixed at about 20—40° C, in
40 an inert solvent such as methyleme chloride or dimethylformamide with about one 40
or two equivalents of one of the active halides described above to form the desired
activated ester of 7-aminocephalosporanic ‘acid, which is convemently isolated as its -
acid addition salt with p-toluenesulfonic acid.

In one preferred embodiment of this invention, the active halide serving as the .
45 esterifying agent is chloroacetone or bromoacetone. In another preferred embodiment = 45-



substituted phenacyl chloride or brom de. The deacyl ation
(removal of the 2-thienylacetyl radical) referred, to above is con-

ducted according to the enzymati c process previ ous| y used on penicillins G
—ana V. “INENBEl VeSS (Cr. Rolrtnson et ar., US. Patents 3,014, 845 and
3,014,846; U. S. Patents 5  3,161,573; 3,150, 059; 3, 144,395; 3,127, 326;
3,121, 667; 3,116,218 and 3, 109, 779; British Patent i fications
891, 173; 897,617; 924,455; and 957,685) or used on aéggﬁal osporin C
(French Patent. 1,357,977). In a preferred enbodi ment the de ating

am dase is dertved fromE. coli H42% hr obacter viscosus. 10 3

Al ter'natln\ﬁeel Y sLle aclrvared esters of cephal osporins can be prepared by
t r eat ment fymg agent s plenagy rﬂ“f‘g& BhsPAFH rbrQmidecr theaPPRORTRt iR por i n wi th an

chl
al cohol  oF " UHE SR kA ma‘ﬁﬁﬁﬁlﬁnymm mdxat)w&a&altaaﬁv@fa%onthe meani ng set
forth, abo&meeaewrﬁngablﬂge Eygyrhatit |peosdse) Grevidislly -uked 1ﬂms G and V cedures; cf.
D. Aﬁr—‘mhg? e e Ty s;t;ggg%g?igww 31162 atengar ndén
et al. o1 %ﬁd 2 % chdure for the
8 peci 97, 924,455;. and 957,
prepar atlaﬂmm pot% B3bE 4n Qi;rfinaﬁax}'fieaa

sporani c amdasersﬁertvhieh EscdmArthmeatermmsunvol ves prot ect| ng - the 7 am no

gr OUIB t hr 8 ternatively, thc gr_efcnn

trityl am Bl ﬁ"‘rﬂ’ﬁ%m ﬁf Q“j‘ t&;g % ﬁﬁgwﬁu_m,wn an aI ohoI of the
fornmul a Heikseef, [0 AVTeKrsdn) J. scﬁ SB® &8, 3636 $B53)f RI LhBahwrue,

prodyce t ¢reb,N- Cheimt C%ﬂlﬁiblve of the activated ester. The tr|tyI group is

sub quegﬁgﬁ?ﬁ‘“ P""’“‘?‘E‘hf?f/ 148 o] prg‘:?t ﬁéﬁé*s‘ﬁl"’f"ﬂ’t’ﬂ" ’5@ t &produce the

|-

desi red Chiriant! Thu ‘”‘“‘ "thmyhm)cep bl G3ptdnic QA ioredel kgD OUt N an

i nert solanemohct% ealSrmirlayHQCHIﬂllDﬁ&rﬁﬁR tﬂmmtgigjfeefmh abdve, to range of
0 -4Q[ er rgroquee ahﬂﬁgﬂ dérivptiyp g potisgdesd gster: Fherfre rwer Sl ng

cppri R & 0 g el mﬁ?é “ The
acti vat edrafplof aadnpmeg?;a KsPR6E eﬁﬁﬁ-ed xm@§ent i nvention

are 25 équlbmhruelgh:xmpentmdslaad e. primary am nes and form-acid addition

sal tg upoba the ey ¢f 7“23’!3?:“1’*’&1031’0’ e% tm"EPFm’b?:ganl Cps0T
i norgani G %E" *Lré’ﬁm?ﬂ J’r(“s’uch ﬁm,%ﬁﬁﬁ%

hydr obr omyambxbﬁrct Brdafic, Hy ,cpglythc, YiE, ﬁc, hodphdric, sudakiel 86, phosphori c,
succi ni c aseti¢, Such sﬂll;tei neetaa@theclont&mbr shatmscagtically srotptable amdheirapxi-c or

pharﬁ'aceut";i“'fr}ﬁé‘t";:g3 fa'§' szggrfi ﬂigf “ser’g‘ later reactipng, G&- @B ity 4.5 in the
recovery of o8l R A B IS afbdrol % 8 k. aCyl a- 30

tion, in m&pmltngtda&vateacestds (aamaq;ﬂanﬁim&phamtormptgeas by readtioe with nal product
y {

C

30 acylating ageniclr @ eRrinpagt aming eiep Wil LBt 2cido Fhlgride of rthes &Ml nyent i on are
converted toot he cor - respondi ng activated esters of _
7-acyl am mné-nhe& @R RQHcAGHAICeqR GBS ofOid 2618 hlbrda aV\hil ftyladhg agent for  acyl ating

ager® f ora arupm ing gaaup.n8uch iequivalens tifglud tha Cpresphding cadtexxhi: atihe f dbnua

R[err]- esth“édf“thbi fdeyy fiaghud agdj nEed de as an
bt o e e gmahy:iﬁttfﬁféz?gt%'t@%'a e P el ude

t he correcﬁ iythictiy a€idITh @Aditidn ancudid( zzdé%&anacnveester mm %g. &#ithd anhydri des,

i ncl4@di n Ohrfhynilﬂyaetbm&ﬁ tself maY #Mhydr i des
pr epar ed {;%e noest ers of

car bonic ﬁa mtw 18bi€3, 982 éehl ndered aci ds
such as reagent{cf hmémcEauand,I lAtmeadmemls;m 80a|406§c(1958)¢z| de or an

act i¥de e a0 aﬁﬁg&?“éﬁ Wopdwagd, R. A. g ¥ ophenyl ,

thi Oacet 1deb % ide'o Tt m&m& oiacg id be
coupl ed by at &sa aQduasp AreMitR Five metBered ring lcbifeiting kst ol cf Sheehan and
Hesgg %t;r;ltf;ulcl lmm&a p%mmﬁgmzolg7benm@@?zol gdEdidzole etld ki an ra§lpkynyl anm ne
reag®nt | W i VE% Eﬁl er nat i onal
Edi tion %:o at4s nyldnmxd%zl%e?éﬁgm oroforml,lcdnn e[ cf. C L.

St Eevens amce sMﬂaEmerNElﬂﬂeqt td forrAnier carb tyﬁafracdemtdazoﬂdb, in $R2GHrally 45 or of

°deRa d’&\mlémﬂﬂ Dl‘nfb"!}lhﬁ)f so and H.

| Sox &zt A
l\/ayé? s 3 thf‘“m’f :'_ lafed %@}I Sep% not h equi val ent
of the a%ﬂs%' Qadic@l Which will bcconﬁ@lﬁersﬁii Wl bfGe ehalbs-€. an ani de of
the corr e;s:pmnndl seascltlxht wiiedwnzyberpgbeis et sidogbain of penicillin G)swlachntenber of a
qua ar d%‘ mg’qhﬂﬁa% %?Pﬂpﬁs@paﬁa‘q ek "f‘ﬁh‘ifyl‘gn t r%gen
at o ect1t 'ﬁax&f’ i Vi e Sonvtiid chall G &1 oo ala ReiLYich) S
benzot r| &Z:ﬁ_)}dﬁde’in Uhdsd) @dactiofDare pref@atis tartiadt @t acl @bouy 8L-25€ €. ir\3n an exarrpl e of

t he generaahydreus finsts sploant gucle aydrip pesrong il thsf free Bgse form of the agifyatad ol i de,

N, N -carbonyl dii m dazole is reacted with a carboxylic acid in equinolar
proportions at roomtenperature in tetrahydrofuran, chloroform

di met hyl f or mam de or a simlar inert solvent to formthe carboxylic
aC|d |mdazoI|de |n practlcally quantl- tatlve y| eId W|th

. ' Y - . o - [r—




1, 144, 219 ester of 7-am nocephal osporanic acid, which may be

prepared in situ froma salt thereof if desired. In addition to

the acylating agent, a nmole of a base such as triethyl- am ne

is added 1T acid 1s liberated, as by USe Or am acrd chtorideor—anhydride————
The product is then isolated by conventional techniques, e.g. by
renoval of the<§§£zent 5 foll owed by solvent recrystallization.

5 Js in a typical illustration of the carbodiinide

procedure, 0.5 mllinole of phenacyl 7-am nocephali:osporanate

(free base) #d 0.5 nillinole of dicyclohbkg219 car bodi i‘m de are

dissolved in 3.0 m me‘ﬂmglene ~hl oride, To Thrs solutrontherers

added a sol ution i nﬂfﬁ ‘g%‘f%gﬁj dF%?gt‘sne‘gﬁf in %?’
a- am nophenyl - 10 amine 1saﬂ§‘§d| @&d isib QsBy d I ‘in aﬁlﬁﬁ&l a[o 250 C

for 30 mnutes the plné.tyt isbthen dolatec_l &y)convennonal tech'nyl )By rufnﬁral ofl tﬁe Eobvedtyv e d
filtration. DiPutioff ?ﬂ’r Y]é"l‘ﬁltlf_ jleizafpn hen

t he
carz;odumr:ge prooedure, 0.5 millimole of v
precipitates the prﬂdz l’ 7.5 f%‘ethrel]ase and 0.5 lunole of dicyclohexyl-

NOCEDNAIOS]
am nobenzyl acet am deytafhiad mwgh@so ml. methyle&yéiloﬂ I'thid Qelution there is Lo
The acti vat ed estersddeﬁa@lua afiod ametin cf(a:tmﬁisnolerw&-aminb;axenyed are

then 15 HNeave luplp di-s o di i
salts of the, cor- %ﬁ%@&;ﬂﬁm nq%fp (ﬁ‘gﬂ, £&Lﬂ§% g | e of
the former there ish '5*1 1daboat Oni@?r'g ; phal t.Wo rrn(lisg';1 Oh 'sodi um

t hi ophenoxi de di ssol, vethe aguvgted e ACy. vnwe Osmehlcag wsedl are then
or e e o et LU R MR Lt n g S ey
t eenperat ure two mHHslo ﬂlﬁﬁﬁidxﬁéldiss‘élvm (s chQ}’ qui res
| ess than one hour)foamuderm c@ﬁethylsulfoxnde ahigeeas istivred G ptscmdtoemdeen@erm&over ed
in the convent,lroonalu : Fhebased

on the acidic naturgmgi‘ﬁ%o i scﬁﬁﬁ'ﬁ% rﬁj”lﬁ ét%%g‘g}géﬂ%%&%r

upon addition of ac:qfomraailﬁuh o tabeyd ne&ﬁeﬂlﬁtaeetat eTeRPérairdd

C. are useful but f T¢agtion| tinres) and placgiveolaweri yinks tmx:olarobibtanedgatve

| over  yirel ds ghan #rg 5{%%“?2“” Bl dots GovutsPl coRle L1 Vs
at about 25[err] Cth35>rrespondmg mﬁiy erbasessuchassodlum

7- acyl am nocephal oshydrozidé @ m:géammbyakpammbelueﬁmmgited to - 25

the corresponding c ce 4potanit egid. seslf e s
A 0 m@@é@gﬁr&mﬁ PR G
ultraviolet |ight. sidechain. - ods can uséd | luéonvert
to 7-am nocephal osporEmifdlowisg grampleswillfserve to illustrate bdt@otaeﬂlmuaheadesemktvefs of
7- ami nocephal ospor aifPcAl SReTaes ps giyeh i de es LR Fop congeniepes, e nucleus, of

form ng an activat ed ester of a cephalogp dHn and then enzymatically

renoving its 30 : : si'de chain. ] . 0 The foll owm ng exanpl es
will serve toillustrate but not toot:r:m—tl\t)'cecr'@nesen% i nven- , tion.
Al'l tenperatures are given in degrees Cerftigrade. For convenience, the
nucl eus, [err] . 35 is represent qu-n t he exarrpl es by the synbol
AGA. o - 35. . .
EXAMPLE 1 35 is represented mtheexamples by the symbol AcA. o 35
H ACA--CH err]COC err] Herr] ' Mhenacyl 7= (2 -0

Thi enyl acetami do) - [err] - cephal 0S PH-2ACH-L-CH;JOC 8, suspen- ' '. : _ si on of

1.138 g. (2.72 ml| Lm@l enetfyl Eodlurﬁhibnﬂa%@u@)t “ni’e

cephal o- 40 s é% A % laces; tam e
(DVAC) was adéEd F(ig;(;ﬂ&é(z 1mole) of 20 Zgz m f’%@@rﬁ% 4ﬂ

2-chl or oacet ophenorfer 2 hings de‘lQJmBIumasndSﬂhtxfp diito 2263911 of. 5% sodnixDEhloZ;dhour S

and 40 mi nutes .and ‘l’!!g errﬂnd vigeypus agi‘w@n:

sol ution. On ggditi eﬁ}] o) &ﬁe}p E :ﬁ% hh .@E’é duct
P e el

phenacyl 7- 62-m @mj afp g5 (f

crystallized and wasemlnuedtﬁ Mt jubravidl&: Spectmmtln eumhm Amxtzlm dry

i R @«e i rﬁtﬁ%ﬁ%"wﬁﬁ?ﬁ
h

anal ysr s from et Yy Ispectrum in CD@tsehaataecomplep pa ednl $0 and

ul traviol et spectr (9P Whl rznm ene ring protom,ldne m—lmmms
([err] =25,800) arﬁi"‘%ﬁt ,:Eg%g

’”ggf @f er | t s
i nfrared 55 Sﬁ@ﬁa&&ﬂfﬂﬂ

I

0 oh. rherT o act

u 34
at 1790 cnierr], phen tcexsct@rcﬁmzzmosza semermmsm{ounumsssniqrmlszam dé
at 1705 cnferr] and Enfereacyaat 7 15utinociRpalesporanatye - (floikens - sulfon§® Sait—A.
spectrumin CDCl, had a conplex pattern totalling nine protons between 8.0
and 6. 68, which included the am de, phenyl and thiophene ring -
protons; one [err]-lactam proton at 5.8[err] and the other at 5.08;
the two rret hyll ene- proton? of the phenacyl ester at 5.508 the

NN M T T . [r—




5 sol ution consisting of 500 ng of phenacyl
7- (2-thi enyl acet am do) cephal ospor anat e 50 m . of acetone,
75 n of 0.2 MpH 7.0 phosphate b . . E col

L was | ncubated on a shaking apparat uszin
Erl enneyer flasks for 4.0 h ours at 32[err] . Ai(\{ De
end of this tinme 442 ng of pure, crystalline starting
material was filtered off and drlediHJB%)clear f||trate was.. extracréﬁ
once with 250 nm . and twi ce mnth 125 etare,. trlterrng as

necessar \._1t o breate——=td '_ pe ﬂﬁ@ymddﬁ@é"c oiver e dried
briefly over sodﬂuﬂtm sqnbl#t!as ‘?ﬁ’f%r% 1-%70-E hosphate bu {;‘:%%{5)%05

p-t ol uenesul f onis@ 3 ésg&dibﬁi'ﬁwes imarbmsbl dlﬁaﬁ‘f thf‘?fgn 2t mgtof purthe sei vent
was renoved or%"' oﬁagggyoretumpmr ? atf’ rmleum waesftg was
triturated it sndrtmtrlyﬁt@? ltﬁ"l ﬁm%@ ¢, SiEng A8 ¥ s‘jfﬁ’g P}i]ltm -

'Sﬁﬂ sbl,vent was
neWaEs ynthqa with g« W

am nocephal’ osporcmcuam@ 250 ﬁ’%ﬂ extracts were dried br‘eﬁy gr
col'lected by fi I@#“gﬁ‘r Y1y fosiiel acid ag@h m :

crystalline soI 86 sy eqaporator t-nf rmeb'hd o an? Y was
ve)r/y cMNar ?nd hﬁdml drY C&:‘ Tﬁ? product, o anhltdr?;htiiﬁ 0(8 gm 3;] | act am
1790 cnferr bgy!fsmum smd éal%tgmy sni?nf:@reé ony y _kgﬁeqnaetone

EXAMPLE 2 3430 cm, B-lactam: 1790 cm Phenacyl %-(2

- Thi enyl acet am d§§;5-mflaﬁdl}ouac{<é|m]d“ c?ﬂ‘ﬁ’ﬁa% ospor anat e -To: a suspensi onis
of 2.269 g. (5 42, mi-l:li mole) of "KEF:ktaMeSODI- UMq]mi‘n' AL'Q_—[Q“@{, BdAC was

te.
added . Tiehiildotrinnind) ﬁ,ngfap d
m xt ure vvas stir] ggé (gh gmrn}ole) of “KEFLINS) n\r{ nga-h@ spsdt I2 was
poured into 400 rysso go illimple) 'ﬁ:‘t{jﬂﬁbﬁz L 9P Chlftr\i?:u ik he 20! i d
whi ch separ at ed vﬁusl7c El?ggx etfd--tvtsroammmaﬁldﬂema@t ,uratron with

about 200 . et¥ng butz Eﬁ; hubed O 6gde@§%§&ﬁ§%fblﬁpu£@m@eﬁm} aj rtoe-
crystallize. 86 VetSs

trnd erpalisepmeciti@eiflt 100
m ., decanted fr oﬁb@pntagu owed to ST 383 @ ntiallpr B Iéia LRI e doavied t 025
stand at 25[err] fomledlﬂel qgfhfagqere;a&t aé g Eﬁﬁ@rns_ 1 \ @ndVaik dnifiexion
formed wei g¥ed oY mmoeweh}l a@P e (BB wasrswﬁ!érd‘ﬁefell“t vva'@
recrystal - | Lz (6'#64(% el 2 m‘gh smetstteea 1@“"4 m
mp. 127- 129[err]frommeumom%r\} &%t a1 haéto

[err] 240 millime ?;% Lr |0;)andc the vinyl
at 280 mill Bf crmv@&lrdxe-&cfiﬁ@) °ﬂ a@aaaatat mm P%jﬁ
slightly differeniotonatC. atppﬁelr a“fsri@ﬁﬁ mshsnﬁrls"imﬁ’ ad the
[err]-lactamat 1.mgane p”f%nacyl and acet e, e &dure of Example as 3
separ at e bands at T?E?ﬁ t$f7ﬁ1& eoduerwi ra éf _toRé nesﬂﬂi@ﬁc aid{s¥Fr] and
am de 35 1 ploducs pherb&80* c i @mppeer PETRVR spectrumin CDO [err] Was
identical with that of. the [err] = = “ExampLE 3 SOmMEr Wi th, t he. exceptr on of
the signals fior the protons at .Cerr] and G[err] t-he. vinyl. .

proton at Cferr] appeared at 6.. 59[err] the oo on at. G4, appeared at 5. 28.
The correspond- . I ng rretﬁpf%_eneﬁ dj acent to the sulfur
(C[err]) in the [err] isoner (at err] v.qr entirely absent.
Treatment of this product wi th fani dase according to, the

procedure of Exanpl e FiR Gadkun]. B+ (3 - thiepylaceta ““d")' ‘0
am nocephal ospor anat e Iamspeh@ tldP Y\%% I‘Bfﬁymﬁ&ﬁ@ ta:;““gaﬁgss:ﬁfmgf;;
EXAVPLE 3 ® ometh lphthallrmde ecame 2 ured-into 200, ml. 570

R Supenaion o 1 gL ";%‘i‘ma" R R L

t hi enyl acet am do) sodmm [oﬁddr §olut1?!e “E feN-plihaligridagnethyl 7.~ (11212' 3’1’& 45
N, N- di met hyl acet ani dkrag ngﬁdrﬁcgp %Eﬁme? 791 172 5—-173 Sﬁlymﬁ% " Tts Ghfrared
N- br ononet hyl pks hal 2 5 }k%@ﬂéﬂs@u K091 &1t (57 cﬂ?ﬁg ok stiie MOL780 T

four mnutes at 25[%’ (KB Dad IweNI'%t‘tr % J t25adOi@nsh Band camdapé'{i“rséﬂ 1nto
200 ml. 5% both. est&addndsml‘t ﬁg <3605 datron The roduct. Grakehgd | i zad
i medi ately and was aoudesbtBEhEEC Croquce with amidase accordm e, agm,eapdluenedn ed>
to give a quanistati vle ﬁl Nq&mumﬁmvt d@rf‘e’t“ﬂ?ﬂcepl} -1 hi enyI

acetam do) - [err] m& @ﬂporanate mp.. 172.5-173..5[-err]: It - was -
recrystallized twice -, - f resamer8tdhy| - acet at'e- Skel lysol ve- B,

1.00 g (6799 mp. 178.0-179. 5[err] | t H— A g millimole) ospaﬁirrlm((ZKBr) 53

had an NH at 3300 cnf eri} igblotisly-dimet syme sff i;mmiataw wlS?S@C‘bH? #
both esters bangss andugntjlec:mggr:domhql‘ﬁ?%atfﬁ gl;%lr ad, intense band centered at

1735 cni err] am de at 1685 cni err] and amde |l at 1525
cnjerr] 50 Treatnent of this product wth am dase
according to the procedure of Exanpl e 50 1
produces N-phthalimdonmethyl [err]-7 - am nocephal osporanate as the

p- t ol uene-

1T A~ A . . . O I . 1 N — R L Y 1



t hi enyl acet am do) cephal osporanate in 25 ml. of DMAc at 22[err] was added

0.285 g. 6 1,144,219

(3.08 mllinole) of chl oroacet one.. After two hours the suspensi on was added

slowy 10 200 mi. of chiTled (5) and stirred 5% sodium chl orTde

sol uti l.ayered with 50 m of | ether. The solid which

separa at the interface was coll ected by filtration . washed

with water and dried in vacuo ov PE rr][err] This process afforded 0.6
& 5 —material of mp iﬁ‘f § 1t was recrystadlized by

g.
di ssol uti o 3bg’lm§m§d’i§|ok . Ohtrer two hours the st‘ﬁ&Js&[‘ V\Q!a&hglmﬂ\lﬁs “then dil uted
with water rsalzw 80 QF emedqsﬁ.ana’rs@warsyggafﬁ Eiﬂbrﬂ& tﬁn%atl%ﬁed with -0 acetonyl 7

- (2" - thisdngf a@et'&m@ whigh sepoatpr etathe tinterfacehwes cgllmbdabx Gmraalrrmd np. 142-

143. Absor mw’ e ‘i’ﬂﬂe”’ _ foies | h0f& & r] (ani de- NH
1785 ne. wh %,J : ' Mm A heLpRE, acetonyl and
al i phatic h&toayla Ga(z'boﬂgdltﬁammldo)&@halosporahﬁﬁ%iéaﬂledm mr&i nydz;-., 1530 (am de
def or mat i ord$3°. Ré@mam exime &lﬂﬁ#ﬁ@mlm3ﬁpﬁa(;md&Nm, 1785 spectrum
SuppO ed - & ): 4 S E v d fa? £ t
producli:'% W tghbcibih 68 e@G) :_"_'_'_mﬁm%?oce ire o1 mﬁ'fﬁe e % 1
acet onyl , ﬂ}'ea' -of tbmnpndune '. kipseraemﬂlng tashetplmeqmdtﬁlmam}sul fonic acid
salt np. 714;1én % -7- aténnocep c‘gﬁ m:{;’ﬁl dhey-ta .ﬁ gzﬂ%ﬁ%ﬂ@” onver5|on was
assumnggl to il ?ﬂgﬁ”f’ﬁﬁ 209%, 'TIE ‘ phqgracyl
ester was oplde & Qfﬁlfhg Edtnyl dtshatwm&s{maémfm prirari slasllity inl Ra by the
use of the acetonyl "derivative ig ascribed to its greater- sol ub|||ty I n

wat er . ;- EXAMPLE S . EXAWPLE 5

To a suspension of 1.124°g.. (2.69 §i |t Ie) of "KEFLI'N SODI:UM in 20 ni.
20 of di net hyl acet ami dé"tdﬁé ﬁ’dﬂ 6~83. (2.69 mllinole) -

p- ni trophenacyl brom de 20 - . - The mxture was stl rred at 25[err]
 minut €s. It?l,h\@%‘?é_{j y<io N A1 Q(ff %’._ if‘, ; X 10\ ﬁ é)l‘l de to
preci pi t at §hdfirstls. Glidbeck.a v&amgmﬁéa'l-ma @nl.Df O qaumwlm acyl .- (2 -

t hi eny| acetpesipitig as a crystalline solid ﬂlcgpmwpoplamlé’ (Bhihshylagetamide)t | ect ed by

filt which yayjoollsred by floras Ived in ) )
i v PR O el el o e B0

at 35[err] fltered BE. TRShdidae W&Sreﬁommbwedummxsﬁﬂaﬁah andl k¢ reddek @re and: a trace
of salt Waéoﬂed briefly in 40 fof. | eghyrk %‘idfmgh heixt € FROEn vy drnemv? by vacuum
distibpati m @1@@ c, 5151; 378%?‘%@ NeSTis a0 40301 . ethyl
acetate and t Ahaaitisss b.hes_£00] » rdcsveﬂe&&oansiﬁx mate by boil-  t he purified
product wasmg:wlddmatnéd Tmmmmmmeadchndﬂhaa?aﬂznéﬂip G0--630 Q) 179 181 C.

e Eaeaton v ¥ 1 @fmﬂ“’%‘wﬁm B onalas 536 1y,

3 78. 3foun%“r%miig als5238 ny.
mp. 176-1 ent\S¥Sthis QERAU® vl ahyidaEd B Pridedct 3t @ sihbilB lagent i ng
it down anccadiligrg theSkrededuyes of BxamBle I( | pendtoopbdnigt AT + dctamdm- of b. p.

60- 68[ er r] cephylosporanate as the p-lyenesiifonts pe ﬂlt 0i-nt..at the boiling point. The IR
showed a very pure conpound. * mm " A repeat preparation using
5.48 gm "KEFLIN SODI UM' gave 6.81. g. of the sanme product.

35 . Treatnment .of . ,?hrs a¥ oduct with amidase in the presence
of a &l ubilizi ng agent H—_t:g-cnec bty t O the procedure of anple 1
produces p-nitrophenacyl [err] - 7 -Yaffi no- ¥ . cephal osporanate as

t he p-tol uenesrifom sopasit (R8BS g 272 mﬂlnnolc) was suspended in'30 il di-
EXAMPLE 6 methyl4@tamide and there ‘was added 0 755 g ( 7@rqu]lnnolc) of p-methylsulphonyl— "KEFLI N

iy (B Bt a§ & R
met hyhacet o te/\a,s %mﬁﬂkﬂm'
p- net hyI sultmh@mge{amdo halos

was stirred

for 30 m nuithgvagr, dpisd -4 8 1h¢ pIggwes t he sol ution
becone- cl e%“m ﬁ 1" m ' '_ l e -r iBbut - 45 40
M. Dbgh e tggedd Sthél AdhCriemmoved 5 LTt fong&,phenacyl
7-(2 45 in vacuo at 32°tt?ntoelmy¢ arcetoamc adt?)s at%@dat@ St?mvﬁtredtyl was col |l ected
by filtrati e ot doo ot pndy F‘i% over
plerr]err g"ﬁg_ﬁ% ﬁq ‘%ﬂr ﬂuffdwethu Fis t%‘m%] r oduct -
was di soI 0, Rk R SmARd 288 R filtered
of f. e e&o?c?ﬁs?gte was di | utaedﬁ\?\lngth ar#equall v£‘+urre W?§et hyl

acet at e, treat ed with charcoal and 50 filtered through di at omaceous
earth; the solvents were then renoved by distillation 50 I n

vacuo at 32[err] C. to |leave the product as a resi due which was added to 50
m et hyl '



acetate. The ethyl acetate was again renoved by vacuumdistillation and the

r esi dual product was collected by filtration, with the aid of

(o P QYR VM sT-YAME=YaYa IS A aTETaTo W0 WYY ~YINaTo Wk M ———Gem p 176-180. The product
was in the formof crystalline needles. 55 Treatment of this
product w th am dase accordr ng to the procedure of Exanple 55
1,144, 219 7 poduces
p- met hyl sul fonyl phenacyl [err] - 7 - amlqgg’ﬁ@hal osporanate as the 7
p-t ol uene- mrrmm———— wHeﬂr@ ae+e—Sat-+t

EXAMPLE 7 [er r ] 1 produces p—methylsulfoﬁﬂbl&hdc&llﬂ”l an airﬁfoceiah&:s;ﬁraﬁd‘té isrtmape:lmhenone in
t he procedure of Eluyrscd sdc.of an equi nol ar wei ght of

p- bronophenacyl bromi de produces p- bror&%&,e_? cyI [err] - 7 -
am nocephal osporanate as its sal t 'with uenesul f oni ¢ aci d.

EXAMPLE 8 &~ I—l—ACA—CI—l[err]COCI—l[err] ‘10
A suspensmn-&f 1.128 g. (2 69 Wk!ﬂénﬁﬂp}—@o@rum? - (2 - :

t hi enyl gcet am do)- 10: [err]- cephatosporanate in 20 m. of DMAc
(N, N- di nmet hyd acet am SiiBsititias for iRA2-Eifforodkeidphenone in the flocadnfe . Examdpl69 oflah | | D4 €)
of bronpacet one osqdimelei mrighd oitp-Rehaphenjcyt bromiflp prodwes pdromgphenacyl A® - 7 -'mi xt ur e
becane a cl ear soitRocHhRelomporanate s itsispityithep-tojupnesglionicdsidr ed i nto 200 nl. of 5%
sodium chloride and | ayered with 40 nl pxQfegtsher. The product, acetonyl 7 -
(2- 15 t hi enyl acet am do) - [ er r f—AQHeplH, bosnpr anat e, crystallized and

was separat 48 by f qngiqy, of 1138g (269 millitho B2.(5 @%[errl}’.
It was recrystall ﬁ\’g "‘ﬁ!g & (ﬁ&% o%eﬂ‘y f{:%‘ls mmuﬁgmﬁt' ed
1 loh

yield, mp. 143. Jrévrﬁﬁlu SREmbol 200 \WR! & 5%

wel | - def i ned sodmmaahhbndmandomkeét\aﬂ:agr mﬁnﬁrethew'lmh grdrﬂect,eacpmyl gd- @ructure.
Lo R P,
oresent. 20 uﬂﬁai %'“%& 9?4505 oh Evéffe i&:@ﬁr AlmlRrr]: C,
50.43; H, 4.46. ,w1 ectdd structure. In pamcul it NNIROH of

12.0 g. of acetonsybctﬂmsh thattmmA hal ospor anat e

in 600 M. ® aceto %5?43w\§{’t‘r1‘£6EF°“€61 F sdgs‘é 7sol utPon
rﬁm‘ﬁ%t wgéaﬁuég %m@ﬁw&hz eaﬁr Sl w

and stirred-*-at in 600 ml gg gdhgganmsmg Jqact ed
with two 6 1. p0r331°(f&520)f101ﬁ: rlyé soamat ﬁis&xttacted w1th tw 6 tpeﬂmm@femﬁracdﬁtatonaceus

earth to break th P&W‘S‘l R4 extracts geteed o

sodi um sul f #e, ;@e’ﬂw “‘g’é "’d ég, ;J gedr?l %ﬁg@%sul f23n| c
25 acid nﬁ@ reaiperamsma eed ﬁsdd de, -
evaporated to dr ymesé wmh decolonzmg chtadqcal andtﬁ %,evabdmed ®3i gl

di ssol ved i

decol ori zi ng5 char.mcer;g{i%fp‘fmn@&¥ mﬁ,és?:&ri bh@é?,f&%ﬁﬁ?éﬁ Wﬂtg sr’?gl I

vol ume and ¢kl ut egliditlod &F mﬁ&x@&ﬁﬁo@ ymeinB @éine. WHI Ch- preci pitate acetonyl

[err] - 7- 30 andmb Habo@raﬁﬁbkﬂh&e G 37 0%| Hicdf3s Nl 5.6 Foands &, #7.736. 06 g.
(45%), as an of f Hyht% & 5- stalline solid, mp. 70-74[err].
A sanpl e wasssrepreci pitat ed from met hyIEe(m,,Lgrgl oride by - - addi ti ogsof
dry ether, with no change in nelting p0| n "~ Anal. Calc'd. .for
C[err]H[err]N[err]qerr]S[err] C, 4’]ACA b 4788 N 5.60. Found: C, 47.73;
H 4.94; N, 5.23. 35 ~brye- - "~ 'EXAMPLE 9
35 "~ To 25 m. nethylene chloride was added 1.36 g.. (0. 005

mol e) of triethyl tes The resulti vabura

M nutes. Theyr es UgelidcBOpredirs!td @ﬁséd@sml tien Ry & 29Nl Cinetflene chloride €dUGHA
pressure to a Vi stpcwlm:hmxth stiming/wasadded ¢l ptsenod a/e:ﬂ:twmonBWgt Oniatnh lg] efipe

chl ori de bromo ‘H‘*‘%P devﬂ“ Bl jmethyls: ’§°a'5‘H ti
Ol o1 o of 2. 30 Fet BER Rl by otk b e %‘}%@e 0 25

n . nethyl eng chl @drd®he haByidne Shibride r3elutfon | wab ﬂﬁﬂﬁlﬂﬁﬁi through anhy
three hours at 22frdrtheh e@porgipdiundirarducsd pressuteaeileays pdewoaphenactl y-awinotephaler: ee 50

m . ‘porti ¥ fer . vfap{h i ms@ ﬁ%‘%ﬁ rr] and
three 50 m. portj gmﬁmpﬁ?'& Gbrared p.m .erélfon &P.Igaﬁqu pH Ol s | ON Jas
then filtered thrchuge erfhﬂucedpressureaﬂ:l’llﬂet'

evapor at ed under Wédl!l & i ¥ Erehed mther ephal 0-
I?l ??Ha? t mop ena agmgﬁelil en? to 'hﬂ% g

mol e) of 7-amino- _ To 25 mlc!(gz s@br Fddlﬁ g (QR08 mo )1°féV-9mm°-(0 010
v e B

;-

sporanate as-an oflig et andNMRspe ved in
50 m. ethyl acet@ictcomiiflediaprodimsels7 d&ebmaandzs%msomer



a solution of saturated p-toluenesulfonic acid hydrate in ethyl acetate

until pH 2 was 50 obt ai ned. The ethyl acetate was then renoved under
reduced pressure and the result-__50.- ing oil triturated with dry
ether, collected by filtration and washed with dry ether to obt ai n
1.99. p nmophenacyl 7-am nocephal osporanate p-tol uenesul fonic acid salt
for @:ﬁi ch the IR and NVR spectra were consistent with the expected
stru ur ~—"The pr"o- duct S:(B&t%ned apprOX| rrately 75%[err] I somer
and ' : S

1, 144, 219 S T ' Rt EXAIVPLE 10

H- ACA- CH[err]COCH[err] ' " Exmiﬂtelogeneral procedure of Exanple 9 is
repeat ed except that t romde. is repI aced by an
equi nol ar  wgj, e@’m @ﬁﬁ‘ﬁf‘%‘% w'g%[ r{i% -bm Phenacy

tol uenesulfqmaae aSdbalt oBhc l.alosp prte, i3 Fosporanat e,
has a nel ti rf749at.nt - - of 74[e M
EXAMPLE 11 [err] W/
The general procedure of Exanple, %‘W?Erlépeat ed except that the =

p- br omophenacyl 10 .. bronideis reg acged by an equi nol ar wei ght of
phenacyl brom de. The pr oduct;, H-Lt{ecr@ -+ toluenesul fonic acid
salt of phenacyl [err] -7 - am nocep sosporanate, nelts at 85-

90[err] C. Itsthdfhdh oSt of Ekiiple 9 ated SRAWShR He Slbriridphaatyl S at 1740
cmerid, phemde 1s£erepla<:?§0by p(e s% lﬁ]?mde %L ugAtBQp-CI’n[MI‘] and-
[err]-]act amlqg% fpayc) agi s:étr ¢ phena 1 A“ -7 - annnc osporanate, melts at 85—

Prepar at | onk% RS _B;%dSh?mt:fﬁe;te% a.?&?f' 4 By é’g?nélrs of

7-am nocepha ospor ani-c acrd of 1e. present .1 nvention are

N-acyl ated as descri bed aboxl’eeptmmymié:eﬂmtospaeinsed esters-of - cephal osporins

which Hre Thea %m sﬁﬂ : edesws ?l;, Wﬁ‘ﬁ‘éﬁﬂ %r 1
photol ytica I éE. hotolyticall ucl eophilic
and prefer aq;,y omUydA 11!73 aa| feFeratsly 15 513 fyﬁﬁh hsﬂﬂl’uhﬁted f; the

pr epar at i ongrepgrations Mbdﬂqw,mcenmwraﬁwztei at;tswi'it-ééf -athienylagetagfidoy- - (2! -

t hi eny#acet é??%ﬁ?"mfﬁ or “S‘“é’ei)?’r‘émffé“poranat e for illustrative purpé8es.

20 U Exampie 12 - EXAMPLE 12.

Sodium7 - (2 Sod_m]ﬂ’l?e 'I aﬂ@ﬂm:tdm c)eqplwds ea-ﬂaptaesom&'maizsmhﬁilon of 239
ny. (0¢43 mitlimele) p 5 Bt ee lS W w1 Fe surral spooranate inl -

1 :0f; 4K d
thi eny&Sacet of '3 ue, ﬁ; illimole) of ‘s ﬁr}? Edin%t hyb5

sul f oxide (i mr SOAThAR ' vpu; ' y,lu Q{Qusadagdnbrsnng a\/ﬁdr.waermrm 25 of 8
m nutes, a §6I ’U’as @lutmf w&f‘wa& :ﬁ@(ﬂ&ﬂmﬂdﬂm{m@ﬂmfﬂbﬁdﬁm ophenoxi de in

1 25 phase, %@v |pRosphorie, agi '-%? to 50 ni.
' Ce?dl\at e&iﬁﬁ% cold wae:e?:% &iﬂ?&]ﬂl@ g “EIQ K 3X390 m of

chI or of or m mgh @43 ote of aq;blﬁfbldSof 50% sodiumpZiahyth maté heethdrom ed to 2 by

addi ti on of c@inph sporanate which sgparatedt aken wit h
2X30 m . of V&% “e g §f %ﬁﬁﬁ%ﬂﬁ’ G sy‘%g‘ 2if;en 30,
vvashed3g\Mthm§¢J ri ed o magnesi um 30l te tﬁey wer gs't reat ed
with 142 30 . (0.43: mEkAmmmIlza) of a soI utl on of 50% sodium

2- et hyl hexanoaSqdmm7 e(l’rerThlem@etamldo cephalog um7 - (2" -
t hi enyl acet i xgj"ﬁ]aih J, °SP°:fh“altfia coI I ect ed by
filtradg on, ( s;&e'a &x 29 rllﬂnﬁﬁ&h‘%ﬁjﬁlﬁ {/ WA S

mg., 42% Nwvke aied budude sﬂmbedastehm dmthrdtreevilasnlapomomdraé%ﬁod{u@r r] and [err]
i soners in rbona @:mp '{]@ ned6§ueous extracts were cooled (5°), layered

A acetate a -acidified to pH 2 with 40% p vigorous
35 . mg Th layers were separated and the aqueous po sem% 25 ml,
Sodi unas/ - (?é% ﬁ:&ytban&tcaﬂib @1 ﬁ@aﬁh&hﬁﬁ:ﬁ@faﬁﬂ‘lﬁs&dwﬁth&eb 20 man codf ai ni ng
89 onjﬁfﬂw@@' awil |dripdbried atg. 315 (0-95 millimole)
t hi enyl.acet

sodiumthio EE i‘ip ﬁ@&%ﬂ ?g'e@: S%%sd‘m :I):V;:)rm{/vg)s °

ki
st or edset raﬂmin rogdr LR, ©, (ﬁ%[prdsca# drdad 228 mgt,rfd%eef mdragiak of mp. of 50
chl or of orm 12&9—175° dec. NMEr’Eea erepeEs. e@rr@ R “(%49 ’é’)‘g‘# tied wWith three
15 m ...port X é&(ga_ggg“? BT =_areethym A ?fgﬁ cotaln'4 Ot * The:combi ned
aqueous ext halat AL Aiti6 bAoxikktledil ) , [ ayered w:t 25 n. of ethyl
acet at 8 and acBeliidn @d @b - rTFHmzyIanmmldﬂbO% I*a@s cthsd a@rfr-dccphemh-ﬁ gor $uis

ot 2% el rﬁmﬁ@gﬁﬂﬂ%ﬁﬁ%%egywﬁm.%mg%?n?ﬁtéi‘fﬁigts_.

were washed with two 20 m . portions of water and dried
briefly over nmagnesi um sul f ate. 315 nmyg. (0.95 mllinole) of a 50%
sol ution of sodium 2-ethyl hexanoate in ether were added with stirring and




the solution was chilled to 5. The crystalline, solid sedium?7 -

--thienyl acet am do) - cephal ospor anate which precipitated
collected by filtration, washed with ether and 50 dried in uoo
Plerr]dJerr]. This process afforded 220 ng., 55% of nmateri al

173-175 dec. NWR neasurenents showed that t he product was a ureﬂ(of
sodium 7 - (2' - thienyl acetan do) -lmibxymet hyl -[err] - cephem - 8

- carboxylate and odium_7 -t m,.do)
acet oxymet hyl - _ [}Lrlrﬁof ﬁ& 'ﬁ’xe o ad% ocﬁl J%was 7 g}'f%}h MI lghSﬁxgmgét ' O Of

approximately 9 product was show |NMR ea ents to |&ﬂ¢éﬁv&§ﬂie84m

acetoxymethyl - [err] cephem - 4- car boxyl ate. -The

experinment ¢féscri bect, Eﬁ‘ oddu Usi nlgbll Q55 m .
g

(0.39 pil | iTiol e) &fphe,gge Eﬁf";n’y’ 3@0 § &niline in

acet oxymet hyl - 125 ml of tetrahydrofuran was photolyzed m a fused quartz apparatus with a 100

1, 144, 219 Wa diapdvia. merowheanq lampat- 7°C eRtdnion F’@“’Ep

€S,
iilimle) g soli A L S oy
of sodium salt Wggod - assafed /® lay byl on silica gel, W$RE .thel e,pr OdUCt
was shown by NWR phmsrﬂra%ﬂt&xﬂmreb@nssmng ofS§0vprty of Indbutamoly Gpmsmélethanol
EXAIVPLE 14 et ganﬂ"f o e}g,wf-lotll’ll ﬂﬁg Pla{?ép de%pro te mc auon ryellglod%CI d A
sol ution consai “'m %5 mnon owth of or' %@ﬁ nstrat e presence of active 15

t hi'enyl acet am do)diﬁﬂ&ﬁ 8% [AKI¢ &iaﬁ & thd1fro co p Hivtolysi® fwafl Fduhd B contdin a single
m . of tetrahydrcafcuneambsm Wb tRo| (9 Zfe)dvas rdeetw@lum@cth w&mtﬂzen (ht@snmth a

100 - vatt FEHEDE quf“&’,mf’cw m%to”ﬂ’é%ﬁﬁ, nxﬁa‘@‘g‘ ture

for. 10 m nukes. e photolys1s présabeVe éﬂaa% FolitHa -[ﬁnfeﬁ 1- and 2y he
product, 7 - (2 aced d@@y}la&q&taaimdd) 8 cephal ospor an| c aci d, dried®to

a gumy fluff by the application of hi gh vacuum The 10 product
was assayed by thin |ayer chromatograp g¢lica gel, using the upper

phase of a solvent rSoxhMr - q@NSTHtdyRe: 1do) %iaﬁat@ﬁnanﬁs&bltmamysls% parts
of et hanol solumnobfm aqfftaset@ﬁl hatr ;hxdnmlhdetame!d) by cap ora;léte fithe

devel oped ci? omat ndf s diluted wi @r’é@a’ nhp
subtilis agar. ;92&? lai‘h TR, # bl ekl v ldfﬁ"zg?g 95}%3 of

i nhi bition of growhhe of hydamﬂeﬁcgmm s:mn pbxﬁ&erme tﬁfae sctive

15 gpti bi tmﬂmﬁ ;stef’hylsa%whﬁue Cﬁtfrﬁei %:Vd ﬁ( W@lfs fo%d
to contain & singely Bome ‘%?Q*Iw "éte%T P T

identical wth thghidfof flhe amat n—btl solutlon was then evaporated to
acet am do) cephal osmssamlthr atandevaﬂsmadw WAS° a:d:lrammta mdreahthrsgsmdpor-l t for

di t thyhpcet @ 1361‘"9?!&“"26 ed pbouhhmhithe on, it
b ost  mat 24 ¢ ttmmmﬁﬁ?ﬁ%éwm i S %

approxi matel y 10%mnd\rie 290N ing 081%).-Tts(WMR dpktireifi}ih D,0 4kbwed it to be a very clean
acet am do) cephal gglp(gtea:mtgmggy}()do of tix; A® isomer and 60% of the A% 1somer

It will b at pres ]iﬂé?{?
EXAMPLE 15. 49 yprepared omSactwated e E‘;gcordae’ﬂ’;' g uventloP a’g?e? i Exve 1 f%%grb r an% e
via Ester Hydrol YigdiRes £ pharmaceutical bitioR dorhidris cﬁn&ymp 4falal 1 dffuent (2 -
t hi enyl acet am do)or cariex The mv@ﬁ@hailld&maf falades anethdd of trmnﬂg)mfeaﬁous difeasgc et one

was, di | uted with ipeemppls othr tgn ggn pifssuch spmm@umisphosphat e buffer 25
and let stand at 25[%}wagmq§urs The acetone was renoved by

distillatioMSat 35[ ar Adrivaddlesters of 7-amindeepldiofporahid hdd elitkeffortiah t hen renoved Ry
filtration. The filtrate was acidified to pH 2.0 wth 6 N

hydrochl oric acid and extracted wp#: Ht-m/ 92 m .-,portions and three 80

m. portions of ethyl acetate. The, |ne xtrtacts were washed three
times with 30 50 m . portions o'f satxw’at g’(z? 935d"am chl ori de sol uti on,
dried over sodiumsulfate, 30 ficlLpeped, evaporated in vacuo to
about 100 m . and treated with 0.22 ni. @f a 80% solution of sodium
2- et hyl hexanoate in n-butanol. The solution was then evaporated to

dryness on the roilrein BYepricats ilkaadyl 3&{tﬁm fxamdz-eﬂambmatamdastmhsﬁe ng¥e with

50 m . por- rfél{t]h%};‘ bet}#oyle Fh° é{ﬂa[is WI?‘N@OXIO halebenzofl, mirbylt ast
evapor at i on speac diluted with 0

m. of dry ether, pr egl pI Faf rfé’fg élocp e?996@{@5 8
(2-thi enyl acet am do) cephal ospor anat e as a V\:hl te sol id. It was coll ected by
filtration and dried, 297 nug. (81%. Its NVWR spectrumin Derr]O
showed it to be a very cl ean m xture containing 40% of the [err]

i somer and 60% of the [err] isomer. It will be understood that

the present invention includes a cephal osporin when 40 prepared from
activated esters in accordance with the invention. The invention further .
40 © " " includes a pharnmaceutical conposition conprising such conpoumgs =" "~
and an inert diluent or carrier. The invention still further

| ncI udes a rret hod of treat| ng I nfectious di seases i n mamral s ot her

o AU IA™ YA o1 Al R A 1 &~



45 1. Activated esters of 7-am nocephal osporanic acid of the

formul a 45 [err]
whereln R represents alkanovl containing from2-6 carbon atons inclusive,

N- pht hal i m do, benzoyl, naphthoyl, furoyl, thenoyl, nitrobenzoyl,
hal obenzoyl , net hyl - benzoyl, nmerhanesul f onyl benzoyl .

phenyl benzoyl. 50 - . 2. Activated esters of 7-am noc 0Spo I C
acid of the formula 50 9 rrla¢- cephem

- 4 - car boxyl ate ahd 103 ng. xi de o

(0 78 i Iilluque) of SOdI umth| ophen

in 1 m. v v aAsimmv a U

175-177[err] cephdﬁc4-T<h£bo@Ia&(hd@tl03V\ﬁ§ (&mmmﬂzh)}e) bﬂ\ﬁhﬂﬁamphenﬁd&s to be
excl usi vel y t he lché iOfI%WF The yield of sodium salt was 70 mg., 43%. M.p. 175—177°

EXAMPLE 14 proguct wes shownrly, NMR, measurementy;i9) be exflusivele H‘Br“aﬁ?’&“Acu d.-A
solution centaining 55 ng. 5 . ' pxpkerpRgnacyl 7 - (2 -

t hi enyl acetam do) cephal dmmymmmom&l@pw& Md—Afsolamnlqo 55 mg. 5125

m . oLtetrahydP UM % 4 aﬂ“h%{f with a
100 i o B R S R a1
for 10 m nut es was removeds.p RNt wasma Gllct] M V(@ CUkielace cetdndid®y-r | and the

product, 71¢ (ZCephtld!sp@m)d @ideﬁmtqle)gmmf)ﬂuﬁ by’ @epmgqu highi wecuami Bhe dri 8 t o

a gummy fluff b °Eil‘f§ o € by Jhi 37"&@6%11’_ @ 8 smg the uppery - o uct
was assayed by é}«gﬁ cvﬁ’““’@ﬁaﬁ”““r““ Mack R S d@éfgtféﬁu 384 a4 upper
phase of a_sol vehate cma@iiumﬁor rhﬁthsmlsmgdmigaﬁ fqaﬂm@pmﬁrmtbfaubahmbenoa,o parts of

et hanol > gl of| b the rpreseace off act 15
GeuelSpea oo BRI & et @ggme*? el or s e o
subtilis agar dofeEbhalbsB 6r9@5 evhicl'ﬂw ngsld® it for Of

i nhi bition, of gcengatisonf Fromeahodigmen: siftkbezwoea st inlabxa@b, fidnens prtpmed glmt olie acti ve

15 20Nt i ude p mlm{;ﬁqcs cagiained epprorimatelyy 98 st weight °fp?10£201 Piewk was2¥ ound
to contain a si AffRENdo)e $4%¥% substance whose R[err] (0.55) was &

i dentical with that of authentic.7.- (2 - thienyl-

acet am do) cephal o orani c acid _which Bw»s’mhf omat ographed al on95| de it for

et esti mped 68 J@@@;&&%ﬁ Ty m’é’omg e e

approxi matel y 1Qfd ste\muagrsto foxf 24 hours. (The ,aoefuﬁd 43 Yém d:stlllatxon at 35° and

acet anm do) cephakdsipomrbidity wae fhen removed by ﬁltrauon The ﬁltrate was acxdxﬁed to pH 20

EXAMPLE 15. [mth gnll‘f) n?g;@gﬁg}’q@a‘:jnfm % ?s por anat e
via Ester b‘ydr 0 Stil S porflons of saturated n,”ﬂnetp uﬁxnbﬂlfat (8 -

t hi enyl acet am d(ﬁ)terec{, @vapdrated in ﬁephala ootamataed preatcdSwith 0222ﬂ0 ofrk 50%f acet one
was di | uted wit 59D ofjoditg2-cgyihexapast (Thp Hesahe g? @’Pted 25
and l'et stand a ﬁ@ﬁ;ﬁ;‘m&:ﬁm@m SRR

off

distillati8 at oy ARG with 120 ol & dofl Wo&uct, B BTOVESS by
filtration. The (3-thienylat la@srdrahatedts taow sﬂxdo It was couected/vby filu@tidy

hydr ochl ori ¢ acF‘EF drircd> %%Zt‘??ﬁ% WS“‘%“? s,’EfU’P‘f ftdhse AREY ffi%ee 80
m . portions of "€F @&h"ﬁqﬁnﬁ?s FARHS o PRINASH St N c©
times with480 pre fm aqtiodéd e iDicoddutervethank inweokion TR tiofl @urted Ut i €,
dri ed over sodi unﬂuéqglafpa!r@aceut {24] composition comprising sysh| m“?’O‘H’@@#"& o ipesit dilugptcuo t o

about 100 ni . a@pm{;ﬁgrmma% hegyincl jsmef‘ "‘3‘“ FAEEH of sodi um
2- et hyl hexanoat e 1 n n-butano e so u on_was then ‘evaporated to

dryness on‘g he rotm‘ BWECLAMIS:at  35[ err |- -and . evaporated twice nore with
50 m. por? 1. Aqtigpird ewtrs ef7Hpinogsphafospomnic pidof efermyls) une of the | at
evapor ati on reached about 5 m i t he: 35 " solution was diluted W|th 120
m . of dry ether, preC|p|tat|ng-’L” Fﬁﬂs}f& sodlum7- 35

(2-thi enyl acet am do) cephal ospor anag-e;n; as, e ¢ |-f;ec olid. It was collected by

filtration and dried, 297 nyg.- ’\(lgl% ‘1ts NVMR spectrumin Dierr]O
showed it to be a very clean- o mf{><~t0uﬁ§~80nt ai ning 40% of the [err]

i somer and 60% of the [err] isoner. 0 I t vm II be understood that
t he present |nvent|on i ncl udes a e ha.lltl)ls or i vvhen to repared from
acti vat ed esteré”m“ oc'@?‘@‘%i ﬁ;ﬁ g o bﬂ}%gﬁ‘jngg"f urt her
40 |ncI a,gp it on c rrsing suc corrpounds
and an inef® dil uemActwated esters dr?-mﬁnamp@qspo?dhkacmmmmmlastl [l further

i ncludes a nethod of treating infectious di seases in mamal s ot her

t hat man usi ng such conpounds.
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VWHAT WE CLAIM IS : 45 1. Activated esters of

7- am nocephal osporanic acid of the formul a 45 [err]

wherein R represents al kanoyl containing from 2-6 carbon atons inclusive,
N- pht hal i m do, benzoyl, napht hoyl, Turoyl, thenoyl, nitrobenzoyl,
hal obenzoy , net @ benzoyl, net hanesul fonyl benzoyl or

phenyl ben% N 2. Activated esters of 7-am nocephal osporanic
acid of th ormul a 50 10

1,144,419 1,144,219 ferr] N wherein al k
r epr est ' Al - ' s

Activated esters _'o,_f_ 7-am nocephal ospor ani c - “aci d 'of- the forﬂrﬁjl-.:a
5 wherein AR represents. ’rl)hen I ' )gktrophenyl " hak ophenyl rret hyl phenyl ,

met hane- 5 * " sul phenfa¥ @ phepyl phenyl . 4. The
activated ester of 7-am nocephat or; mcgoa_ -4 of the formula

[err] - 5., The activate Zest & _of bf" am nocephal osporanu;z acid
of the formula. L : €= a-cuz-[cémf] - w,
10 " 6. The actlvat ed ester of 7-am- nocephal ospor ani ¢ aci d™ of

the fornul a. ongkihhik = esentsanalkylgtouphavmgfroml——écaxbonatoms
3. Acuvated esters of 7-ammooephalosporamc aad of the formula

HQN—fH-CH CH2 e

: e

R E cf—N\ fc-cw‘,a C-CH3
cl y- cu2c’fm L

. _a

s wherein AR represents phenyl mu'ophenyl halophenyl methylphenyl methane- 5
sulphenyl pheny! or phenylphenyl.
4. The activated ester of 7-am1nocephalosporamc acid of the formula

75 _.
.Ha”. -ch _f'”' '\f”? '

0=C—N' ceeH0-fmgh, ¢
.05 N 20‘_, c. L‘H‘..,.
1o i o
.. §-afcu‘.,-c-ma .

5. The acnvated ester of 7-axmnocephalosporamc acxd of the formula

S\
H2N-CH oA \0H2 :

B O LN L a0 | :
T u
| §TO-CHamC-Cglg
e .

6. The activated ester of '7'-'an'iihoee'.phaldsperahic acid of the Iformula' '
S\

HN=CH- o
[ ]

O=f~—N CoCH.O v o
N2 Ho—C CHy .

g
=

‘ll’i"' o -_-CH‘?T C-—@»ﬂo‘?

~ 7. The activated ester of 77ami_nocep!1aloquranic acid of the formula

.....

N



7. The activated ester of 7-am nocephal osporanic acid of the fornula [err]
1,144,219 11

[err] 8. __The activated ester of 7- anrnocephalosporanlc
acid of the formula [err]
9. The activated ester of .7-am nocephal osporanic acid.of the fordwla
[err] ’ . 10. An acid addition salt of an ester-{fgs\tl ai ned
in any one of the preceding cl ai ns. 11. A p¥eCess for
the preparation 'of actlvated est gy 7-am nocephal ospor ani c 1i acid
havi : her eof ,
which 10 . process conprrsrng reactrng an.-aci d of.. the formul a
10 o lerr] oo e wherein Rerr]
represents - hydrogen oMﬂW 3Wthlenyla getyl radlcal mnth at | east about an
equi mod ar weight of a,co d bf theiformila R—CH[err] X wherern Ris as
def i ned—" in clarnrl éh,/ ﬁ??ﬁ?ﬂ%ogen atonrrn an .inert solvent at a

nper at ur & of~fyemO[err] C 115 010 Al err] € ; and, - when Rlerr] is the
2- |enyl acetyl radical, renosoaigs,sei-d C3h &)3’ B 15
deacylation'with an anrdase 0 £ process ;as chaimed.in claim
11 wherein the.am dase.is deritved fromeE. co|| ;.wag, or Arthrobacter
Vi scosus. -+ 8; The activated ester of 7-ammocephalosporamc ac:d ofthcformula—"' B :

S\ L
"zN-fH ,c"/ \6‘”2 R e
.; ';'ﬁ.“_’_??”?.“"’_ o

9, The activated ester of 7-atninocephalosporanic acid of the formula
.' 79N .

T e 0S5 C—=N ... = -l o
\c//c ._Ch’20 ¢ Cfla R
5 R S o l : 0 R . i ' oo ) .5

l(l:-a‘c” N T BT w2
o.. . '\C T T S T

£”
/4
dai 10. An acid addmorn salt of an ester as clanned in- -any one of the preceding
ims.
11. A process for the preparauon .of actlvated esters of 7-aminocephalosporanic
acid having the formula (I) defined in claim 1, or acid addmon salts thereof, whxch
10 process compnsmgreactmganaad of theformula o . L 10

75\
HN-L‘H-CH L‘H2 0

i}
o.c——N\F,Cemgo-c-cws

o

wherein R? represents hydrogen or the Z-ﬂxie\nylaoetyl radical, with at least about an
equimolar weight of a compound of the formula R—CH,—X, wherein R is as defined
in claim 1 and X is a halogen atom in an inert solvent at a temperature of from 0° C.
15 to 50° C., and, when R! is the 2-thienylacetyl radical, removing said radical by 15
deacy]atlon with an amidase.
12. A process as claimed in claim 11 wherein the amidase is derived from E. coli
or Arthrobacter viscosus.
13. A process as claimed in claim 11 or claim 12 wherein the reactant acid is
20 reacted as a neutral salt. 20
14. A process as claimed in any one of claims 11 to 13 wherein X represents
chioro or bromo.
15. A process as claimed in claim 14 wherein the esterifying compound is chloro-

acetone or bromoacetone. —_—

|



13. A process as clained in claim1l or claim212 wherein the reactant acid
Is 20 reacted as a neutral salt.

20 14. A process as clainmed in any one of clains 11 to 13
wherein X represents chl oro or brono. o 15. A process as
claimed in claim 14 wherein the esterifying conpound i's chloro- 1
acetone or b cet one. 16. A precess-as claimed ih
clai m 14 whe ~-the esterifying corrpound i's phen- acyl chl ori de,
phenacy! br ofji de or t he appr opr| ate ringszsd §t ituted derivative thereof.

17. A process—a e 3 one—g s o—16_when od-—a 2
a terrper at ur QG Q’f pﬁ%s@’src]am@d nQElaﬂ%eMQVMereﬁ the esterifying oompl:gnd ﬁpﬂhﬂcess as

clainmed in claim Myldﬂoadt, pbanscylbrimplaf or th¢ apprdpeinp eingbubstibutai§ dekivaging thereof.
20[err] C. to 40[ er r E \ process as claimed in agy one/pf (flagselsto 4§ WEmFaRind quhatghy one
of clains 11 x’ﬁce% f‘% mw&m% when carried oﬁpit%tfs%ﬁﬁg\é I)fsfro?rp' /d
addi tion sal t vm t tzoop tt,q wuenesul foni ¢ -aci-d procesMs
clainmed in claim 1l ahd probsst ssrdaindd| iy aassorh@feiamaéﬂcv 48 dbacn tequodi@ is

speci fically. isolated ag its acid addition salt with: p-toluenesulfomc acid -’
10 10 leec,é&_ﬁf rogsis es claimef fn latm 11, and subsrazciplly ap hereigbofore desered y as

her ei nbef ore descr’ bet A process as clafined ity claitael 1Gind Emmphmaslheidnb&ore described

22. A process as HI:Q%OPFEI&EWP@PF FOrﬁ 1 and ﬁ‘gista,n aIIy as herei nbefore
descri bed 135 hereinbefare descriped

process for the prepéara& Q&s{-?or% ﬂ:d: &samaéd Qhterd o RALERNRLASROT ANiIS
15 aci d ofacid ot thi ddsmmh F: 1)) deﬁn claimdl Iwhmh: Ipanass coihpnsnhtraﬁngatm&-ss

conprises treatin W qghol of

Trityl am no) cepha%mddggt% (‘{L%ﬂ“ it p-toluegeplf ‘P?)?‘i‘ﬂJl a
HOCH[ err] R wber ei N R24. SArAgri of b 'mﬁbaad bOhdl 8RE BaditloRAIE ac el
in an inert sol verﬂtereaitwl&npremmamsmdﬁungdm ¢]>f0(§1msltlcp%0[err] C. 20
24. An activated estéh ‘%)f“f‘i"a‘sém 0 high m !c‘F"B‘P’a-‘Gﬁl tion
sait’ 20 A g AR R T R, o
of clains 1128 0 23he use of the alkaline hydroffsing de; mch@m ﬂﬁdpmenmi&par ation of 25
cephal osporins whi ch2 n@uodoqgwpﬁege@dann 25 and mlaﬂm henginbefaredesaribedc | aj med

in any one of cl arReed j@ﬁ?‘}]mdg‘%sw%%ﬂﬁﬂsq‘ an({re descml'bedt agent

for a primary am neanyaﬁgj,f ysing the resu
ester by 25 30 the RS @bhﬂomrmhkalp:@ereﬂ\yﬂameghsd asgplaﬁgpﬂrinamhoﬁdams)dl ufe

t hi ophenoxi de. 25 t0 27. ai ned in claim
25 and subst ant i al 2B, mwtﬁﬁ‘g“&'@%?%%a cep{;a%sl’mg ﬁse?!ﬂ‘?’?[‘r’& F+'

27. A method as clai B\ mBthéd ofl theaidy infdBusSdisastsdin tntadinald ofher mamwbméhore
descri bed 35 mﬂn@wlpowea@ﬁm@w @ffecti@ amouit 5f 2 3¢phalosporin as clain@@in A
cephal ospori n whe et 28552 eurpgsition ﬁ%’(“ﬁ%‘d“ﬁ%‘mépal med in any one of clains 30
25 to 27. 29. A pharggaettwosk sCPERRANGII On conprising a

cephal osporin as cl ai med in cl otk 1125 Hatton(ﬂﬂezamdmamert di'luent or
carrier. 30. A nethod @a% pgems ecti ous. di seases in
manmmal s ot her than man which 35__ ®es adni ni stering an

ef fective anount ofl’f}gtc?égﬁ rmg,r%ﬁmmlﬁ udm“%%@gm 28 or a

conposition as clained 'in c which coples may be obtained.
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