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SRy | valeramido) - 3 - bromo - 3 - cephem - 4- The invitro antimicrobial activity of the 3- 125

: carboxylate. halo cephalos ill
s DOXY ) porins is illustrated by the data
AN Examples of the 7 - amino - 3 - halo - 3-  jigied in Table I. Table I contins the anti-
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20  displijpcenent of the acetoxv function of the 4 - carboxylate.

85 3 - acetoxymethyl group. Thereafter the 3-  The term
"pharmaceytically acceptable" thio-substituted nethyl - 3 - cephen1este(}ﬁ7
is esterg-as used herein refers to the [err] reduced with either Rancy

ni ckel injthe pre- _Mtraight and br anched chai nesad3kanoyl oxy- sence of

14

hydr ogen dr zinc/formc, id in ers JSuc cetox TET N
propi - 257 presence dﬁemaﬂf'% Fect ! %h%éﬁﬂ@ iy %fiﬁ t%?y 4’5;3}32

pi val oyl oxynnet hyl est@bsxvlic :QQ dﬁ{aﬂl&ﬂmﬁﬁg ard D@c-?’ tio

pro- Thege esters of the 7 - acylamdo - 3 - hal o- vide the -

exonet hyl dnecephem ester . 3 - cephen1 4TABk%FboxyPic aci ds possess
anti- Thed3 - exonet hyl enecepham ester igy TIc ARVS Getivity at levels
akin to tHose of ‘the reacted W{IQoneag) @8 ?l 63 -TdPN1A - h -QifboxyflJﬁch aci d
form of tjhe cephal osporin com 30 posed to formthe 3 - hydroxy - 3 -
cephem jound and can be useﬁ—rﬁ—p+aee—ﬂ+—+he—&ﬁPh———95—es%ep—aeee#d+ng to
the method described pre- biotic in the free acid forffre%hint rast t he
viously. THhe 3-hydroxy ester is then hal ogen- ot her EﬂiﬁfﬁHF%ﬂM‘th'”

t he defi niftii on of ated accordlknﬂor 9.t he method of thls mvegl é nanmel y
t he benzyl’ benzhydryl, p 510N to provi de a cdﬁpoun of th&%bove
-oxybenzyl §'p - ni rrobenzyl, Staphdlococtisidahh©r o- 35  faarmul ad/ITT. 20

ethyl and g -butyl esters, do cted
7-acyl side-chain signifi car—é“‘é{lr'fg PRI ¢ activity. $With 24

i ne/ i sobut anol or Ry zanek The 7 - acygﬁn1dozs 3 - Balo - 3 -
‘ords the 3-halo nucleus ester of the formila 4 - carboxylic

[err]/pyri
cephem af

acids VIt.j{ Ceavage of the 7-Meylecgrioupvivan also 40 14 be carried eut with
nitrosyl ;chloride when the -+ roup
is unprotected. Illustrative of the&0fmounds represtnted B¢t he above

formula VI§:I are Salmoakitn geSiedatiln ant i bi oti @ conmpounds for conbat -

105 di phenyl methyl 7 - [5 - :
grampositjve and 45  oxycarlbsksfichiacgli_” (2 4 - di chtor obed?ani do)fr’
Gephem - 4 '“be aani ni st er od. Ty Tradan B (e O I T T car botyl ate,
the free a;cﬁl d formor in the Hseudonofasaoppigeaem di pheryl methyl 7 - (5 -
dlphenylnpghoxy- ceuti cal

corbonyl 11 e - onloroacet am dotel R0}y 2001101 sl Salts forec
i norgani ¢ bases such as SOdIUﬁﬂbk&@f@ﬂﬂcopmhmﬂm5r0b6n2y| 7-(5-p -

eto

ni trobenzy] - ate, potassium carbonate, sodium hydroxi de oxycarbonyl - 5
- propionajido - val erami do)- and cal cium hydroxide provide the sodium 3
- chloro -13 - cephem- 4 - carboxyl ate, pot assium and calcium salts
whi ch can ?e 115 di phenyl nethyl 7 - [5 - diphenylnethyl- formul ated for
adm nistration for exanple, as 55 oxycarbonyl - (4 - chl orobenzam do) -
i sotonic splutions or as |iquid suspensions. valeranldo] - 3- chloro - 3 -
cephem - 4 The pharnaceutically acceptable esters, for carboxyl ate,

exanpl e the acet oxynet hyl esters, are prepared p - nltrobenzyl 7- (5-p -
nitrobenzyg- by reacting a 7 - acylamdo - 3 - halo 3 120 oxycar bonyl
- 5 - acetgm do - valeramdo)- cephem- 4 - carboxylic acid alkali netal
salt 60 3 chloro - 3 - cephem- 4 - carboxylate and such as the
potaSS|un1SaIt wi th the al kanoyl - di phenylmethyl 7 - [5 - di phenyl net hyl -
oxynethylé?ajlde such as acetoxynet hyl chlor- oxycarbonoyl - 5 -(2,4 -

di chl orobenhzam do)- ide in aqueous acetone. valeramdo) - 3 bromo - 3 -
cephem - The invitro antimcrobial activity of the 3- - 125

car boxyl atj hal o cephal osporins is

il lustrat by t he data Exanples of the 7 - amno - 3 - halo - 3- listed

in Table I3 Table |I contains the anti - 14

1, 458, 293 14 mcrobial activity for 7

- [2- (2% thienyl)- plate nethod. The nunerjcal values are the
acetamdolj- 3 - chloro - 3 -cephem- 4- dianeter in mllinmeters of the .
zones of inhi bi- 5 carboxylic acid obtained in the standard D sc- tion

observed th the named organi snms. TABLE | ANTIBI OTlI C ACTIVITY OF
7-[2-(2-Thi enyl ) acet ani do] - 3- chl or o- 3- cephem 4- car boxyl i c acid Zone of
| nhibitioni (diameter in nmm Concentration (nmy. m) Test CXganlsn1

& i

1.0 O~ Irermrrr =G0 -St-aphyotot CUSatT et S g e 2 Qo

20 Bacillus sublilis 48 40 ) 24



!

-Sarcina | ut qi:a 37 28 21 Mycobacterium
avi um | 14 _ - - Proteus vulgaris (e\ ;
- 17 1:TLH' - Sal nonella gal | i narum . 32- Eschieri -4fn/a
col i 14 19 14582085 r] Kl ebsiella pneunoni ae s

24
15
0 - 27 3. Pseydonmonas sol anacear cunm 23 21
| v e e 20 o The fling Tl I e S A Chsren e g pETE Gined byctE 15
dz‘:,a%&a, Bls > ‘{‘}‘%ﬁ?;%my.t)?iﬁggﬁ(ﬁéﬁﬁ&zm iz G":g‘f%‘ e ‘?‘%‘1“1% ng Table I
l'ists the m,ni Muneepheir-aseabedlic iicgaat penivitiire obt ai ned b.y gy 15 i nhibitory
concentrati gn ¥ Mrejstafioftapiylocopcps bolyimgic prsen at e t echni que. o
t hi enyl ) acetjani ddf apd absencg of g0 & hEHES 4 - cambewyd scaekd agai nst
dapenicillin i %feiﬁ”,éﬁﬂles aclly af GrBkOBY St aphyl ococess both in the
.presence of Eand a%meﬁdoﬁzyﬂﬁrslumSaThe, WM& 452l ues Oram-Negative Organigms j pi ot j ¢
—Activity werel®bbt@pi2ed by the Gadient Plate tech- nique carried out
essentiallyjas. described by vs. Bryson and Szylmalnski ,
Sci ence, 116, 45 TABLE Wm Negati ve Organi sns 10 (1952‘)§)‘;‘Mmi mim
TABLE 11 . ' e ani I nhi bi t of ¥ C.
LANTI B1 0TI C ACTI V1 T SHIPOTIC ACTVIY veest or GAHAR™ i
m ) Penicilliin Resistant %t apF‘uyI ococcus Shi gelSkipel&pp. 25 25
—M ni mum | nhijbi t oy Escherichia coli 18,5 Concentr.ation
_dinical Isqlate (gl rﬂ‘igim“mé';‘;i?é:gwl eFS§hErFe takeunoni ae |
0.6 No Serurp  Seppm Aer obgtle I 00 R&Dsiella pneumoniae 0- 8 V 4lo
_50 T o ~TEhnitattiole [V hggg‘el“Ber;L "0 8 V 32 L
8.4 .  >2( PseudonDmasseasr UGtrunosa  Aerobasen Generor 0.8 > 20
—==20 Serratia marcescens >200 V. . i ) 0.8
1.0 In Tabl d 1V bel MAthe in vit¥® anti™ cro- §§Z’"T‘i’“ hewdetherg _ 0. 28
>0.1 Bi al acti\yhgy of 7 - {2 - (Zp- thi @sstla)aeed aengivios0d] - >300- brono
—— 3 - cephemt 4 - carb- 20 Methicillin resistant Staphl ococcus oxylic
" acid is predented fo¥0®everal 130 ustradve [ePfTRRERIESEY in resi &¥ant
— St aphl ococcuys m cr 00y gfni snms. T 8data ppesented were ob- tarned 1n the
—standard digc-plate nethod with Tn Table |11, Bgl@we rNLloM e %aiMe Suilnfto-t he
t he numeri-cgl val uesxngcording tdhe di aseier t it aciagpaund [@f- {AbldEenyl)adnd
—H against {in mdH [ nhhigﬂti@b_nbl@mo - 3§)B'£Phem -il? ;tca;_b- 20
representatijve gramemeR@ah rdéesta@SgaNo&FRus | S 28T T KPSk T {&yRRagH ustrauve
. mi croor gani §ns. 16 $$S&°E§“$i"§;mi{:%§fme%‘ﬁ w(:‘t)-h
16 TABLE | V i{ANTI Bl lﬂ'maeA[L'NeldiVIl'ﬁfe mC?alﬁlﬁ-ft(r.Zhet h.tlﬂnﬁln)rica] values recording the diameter
acel ani do] - 3- br orf#t SWP&FHe?ﬁ Tables Ty I, 823¢t dlinZmilgneafs dfrthd lpints @nintiibition ob- 25
(di ameter in mr) "COHCERTT HIBIENHG ABJVPEst Crefathiwdth the named microorganisms.

1.0 0.1 0. 01 Staphyl ococcus aureus - 27 . 25
22 Bacillus {sublilis ' 37 38 23 Sarcina .
| ut ea 32 33 17 Mycobacterium svium

23 h42 h33 Succharonyces pastori anus - -

v e e p—— - o - - Ut iimmwen s Ml s Ry mens = b imae i S i 4 S e e . [

e s s e e, 4 ameves f e et o
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Neur osporaj sp. Candi da al bicans Bacillus Subtilis* 60

50 .3 43 Trichophyton nentagrophytes - - -
Proteuus jul garis . 28 20 h1l Sal nonel | a @
gal l i naru 30 15 - Eschiuchia coli

23 { 14 Pseudndfas_ aer udginosa 1,458,293 - Klebsiella 16
pnr eunoni §e 28 19 11 ratj a marcescans

- - i - ' - Pseudononas sol anacearc.ufﬁ%‘ha]\' 31 h20
Escherichi§a coli% 27 ANTIBISTIC ACTIVITRIAF * Synt hetic

medi um 1. §An h = hazy zone A dad3i24Zadicodl &stamalobbieny-ddeghand-cabodviibibbit i on.
The follog'ng Table V lists the m nimum against penicillin resistant
strains off Staphyl o- inhibitory concentration (MCy—fortierr=— coctTtus

. ; C . {
in the abgence of serum biotic 7 - [2 - (2 - thi enyl)acetaaqui’gg mni) 3-
The i nhi bijtory concentration were obtained 5 Dbronp - ueenggphdng mh4 -

carboxyli g:acid by the G adi edestfrgangmet hod. - 17 1.0 0.1 0.01
1,458, 2933 Staphylococcus aurgus 17 Tf.\ﬁ' v 25

are usefull as intermediates in the preparatfon of the '?r ee actd antifioti.c
forns of t4he corn- ANTI Bl OTI C BAGHLVEbX1iYS. 37 38 23
pounds. Hster formng groups within the PEN Cl LLI N RESI STANT

definitiod of [err] are all kndHA"§f4fps corn- 15 STAPHYLOCA3CUS 17

monly enplfoyed to protect the (@b &Py i ¢ acid grgup of, bhe
cephal osp@rin nol ecul e while reactions invol ving.other groups in the nole-

M nimum | #hibitory cule are pérdctrmedes paftpeigeisest er f-or mi ng <Concent+ati on
groups ar@ readily renoved to provide the free 20 Cinical Isolate

(mcg ) o aci d by knownP&dUc®t on or hydrol ysis proce- V41 ~

0.5 4 | dures. For exa@agli®,qalbibmsp - nitrobenzyl ester group.is
renoved _}?/i ‘catal ytic hydrogeno- |ysis over palladiumon carbon; the

di phenyl : M32 Bacifjusgsubtilis* met B9l grod8 (benZydryl)

Lii (rzleimrjlvin \émoltg atZSaLgtrJ{] [err] 'T'if’gflpj"m B Re ;Z?re—t hz);;LL‘gg;?agre%Lg i's
renoved "Wifh trifluoroacetic ab‘mh;atx-::lab@ut [err] [J. @Bg. V840 hil _
0.4 ' Chem, 36, 125 1971)], the 2,2,2 - tri- chlaoroethyl grou
is renovedfwith zinc and 30 If'i"ez“)gll“"“""" 039 15 y'acigd P
[J. Am Chem Soc. 88, 852 (196&Huicrlkbhicillin resistgnt Staghyl ocaccus.
the benzyljester group is renoved via cataly- tic hydrogenol ysis over

pal | adi umtatalyst [J. O g. Ch&rfudmpopas egpng54962)]; amd the tert- The
T BTy ey Sy ek pneliide 97OUP LS hemoveds 2o oSy} e
444 (1966) 3 - cephem - 4 - Gardpexmicesamci d agai nst - The 7 - am',_no i 3
- halo - 3{- cephem 5 representative gramnegative bacteria is pre- 4 -
car boxyl i cj acids and esters (F%F"ﬁ‘ﬁ‘?"é’"‘is, S"g‘é'ﬂf"éﬂ"’f'n TabPt Vvi. Mfhe data were
oo B [ e val bl | hsgRaag el e g et
vi ousl y debcribed these 3-hal o nucl eus aci ds TABLE VI '

and estersjare acyl ated by fol |'oWrHgtiedeien- tional N-acyl ati on procedures

to provide{the ANTIBI OTI C ACTI M hY 1 azy zone 7 - acylamdo - 3 -
halo - 3 -jcephem- 4- 7-[2-(2-thienyl)acel am do]-3-. brono- carboxylic
acids or epters. A dashBndTingee sfrglobenied gordexd impibésonar e provi ded to
3-cephem 1} carboxylic acid further illustrate the conmpounds of the

inven- tioh and the nethods and procedures enpl oyed G am Negative Bacteria
in their preparation. MIhe fellpwing Table V lists the minimum  against penicillin resistant strains of Staphylo-
H : inhibitory concentration (MIC) for the anti- <coccus in the absence of serum.
biotic 7 - [2 - (2 - thienyl)acetamido] - 3- The inhibitory concentration were obtained
S bromo - 3 - cephem - 4 - carboxylic acid by the Gradient Plate method.




| nhi bitory ; A. Preparation of Starting Mterials. 50 Test

Organi sm (mcg m) Exarrple 1. &/
Shigella sg 19.8 p - Nitrobenzyl 7 - amno - - methyle
cepham- 44— Ca_r_l_B_gx_y_l_af e h\lrir ochloride Fsch&®2hia coli 20. &
To a sol uti ony of 965 nmg. (ZMB’DEG/) of p- 55 [ heno acet am do
- 3 - methyl - K ebsiel|a neum)n ae 1. (nf,f ﬁggﬁ‘iﬁe}%&fé&g ‘f’"t’h”:’;;’:“_‘
addrboxyl ate in 10 m A hq'\l(‘%égﬁmgorl de WaromdaddedcrleEnd@ gRLps Rkl ARd er
aer ogenes ; - 1.0 STAPnYdoyo@yUs di ne and dBtitiorgef Rf arphd kpdvor grsups com- 15

—perrtachl orlde and the m xture was stirred at

hours. One n1 of—Sa-l—n'n-n-e-I-t—a—h?—der-be-Fg'—— %ﬂ’fngvﬁ,“ %ﬁgﬂgﬁ{b@
Wadded to the!m xture which was t'ﬁ)@ﬁ“ iRy at culer 4rd p@m}ﬁtm hcse rrﬁrmm

ncentration

oPgeudononas aer UgidiAR A 1solare 200 (mcg ‘m) act i orzrqyp'-tmumd ly moverdltts pfobeenr;hyt 20

—’—ga—no- 3 - nmethylenecepham- 4 - carhoxylate Known, r°8.thY‘H°1Y$15 PTOCC-
T xampl
rcescens | >208t chl ®Fi de, whi é,},qg g ﬁ’ grg}i mo_

apre- cipitatg was filgered to yield, 430 ng. ( boyer Ghitkium T &a

- 3- halo -{3 - cephem 10 4 -car Boxyl ic aenediylesmm gbenzhydryl) is removed Wlth 25
15l enental Anal ysis x#0t [err] Themry: C, 4@::: S ? be‘l%)‘ﬂa’.’r.‘?'e @’@3,89
n33’0 (Formula 1, [err]vg:O, [err] :eStoez) tnﬂuoroac at a gr I’I’]

4.20; N, 10.62 8 y Chem,, 36, 1259 (1971)15 2k - tri-
-18 I.R . (Nujol* Ml kj.1 0.3 cHeroatsy! gibhe i emcteuoﬂmmmctuﬂe 30

was then coofed Garberyl absorption at 5 65 (fad Jj ‘?"ac@‘a SecndS, 8§53 (@966)1;
“ice-water bath and Mrthfillingesipaesiarhriotoces7s (ggil GE Q'S removed via cataly-

_were added. [the mixture was stirred in the N ChégrDl\ﬁC)lasﬁqugﬁ%mghccz}mgfe%{ at
6.34 (2d, cpld fptrh%gg@ft@ “ﬁb’fﬂ%.?ﬁgtgﬂgﬁgﬂm ChUtYll m252mﬁoved as ZkECrtbeEieihr]) 35
1

~%

434,98 (d, IH [erfls hefd- - 4 - il

RE] QR © Eﬁ
_4.7-4.4 (m| 6¥, rpe@esentaties gRm-re@Eive bacterz;l is gl - cz xv‘l“grégl Jnﬁ gma% )
carb- [err] and [sem Taalndflzm iamﬁwfmobtamedyl at:e{) validbleO Int iates useful in
11 precipitat ed frofy ¥ é}rgﬁuf H) t au.  preparing the 3 - halo anubiotidsX Asifpee- ~ 40

The product Mas filtered and washed Exanpl e 2"“’“2{‘6‘:“5"""“ g‘fs" 3hal°IOWl°1F‘|'§onngd
met hyl ene chl oride and was WBEdVio p - N t&;ﬁ 2 it hgep,% bide. the
]

- nethyl ene- i n vacuoO.ANTIBIOTIC ACTIVITY O y ac"am’d" -
carboxyl ate Ip - t ol UeAesdnk Ddtetakh d%lm-ﬂgf%l,- anal cfshmght @mds[oerem}rs ate salt To a5
~ solution of |965 ny. of-cephem-tictrbobanzyil Thegtye followigg Exgmmc. 2 progidads to ,

s lust e com
7.55 7 - phdnoxyacetanjdo . % net hyl enecephagy, e'd'i';" ﬁ d L%EP
"5 04 N 7.12 15 nh@&r\ﬁé%w&f'e‘et'% 10 . iDkheipbdy msea"c or - 1%et e
- added 175 ng. of _drv pyri di ne_and Exarrpl e 4. 460 ng. of
phosphor us pent achl ori de and t he FMiNlamoxybenzyl 7-am no 3-net hyl ene- 75
~ mxture wasistirred for five hours lakibit@wom te p
1j toluene- ted eratﬂgleo anereafter tcﬁ(ecbrﬂeﬂaem on mxt mm gu?‘faon‘at é"ﬁ@ We?g
__cooled to [err] and 50 M~ of cold @&t A To a soI utlmnlgé 937 nmy. of p -

T et hoxy- angl wes&r:aaded. Follow ng a1 rrikg pterob@dyl ey ho 7 34- methylene-
phenoxyacet ani do 3 - .nethyl ene- of one-hour at ﬁ?@ol : np‘;%h" drophioride
reaction cepham ~C'rchigctlnoyyl ate | OB m . Q}; 1 By enon B F‘gt"ﬁn%‘% 35
evaporated | n vaguesit@u pRMMEe €ne chligride waesepbdd ﬁ 0.cdBosylare A 100hY HYT -
the solventk and the residual reaction’ produéethsleng Wlmdewwdcgnmfng of
phosphor us pent adtipkseter 9Bogengyi xt ure WA di ssg\/‘,ﬁﬂm 6 mee fPh?PP

d at roomtern- e &H\E}d ""hom ZB

ide. The m Xturegyas
ours and!Was t hssbuasohed atided Pl e b @ucﬁt hy|

tins @Gfauhstked to perat ur"éﬁ'f b
o lg) | ayer waBscs@paiias ac{;@[nﬁga To t4he col d mthhm eorvdmt a‘tﬁ;leaderﬁﬁhtmrhe re85
» d washed wth wat er and dri ed. One- gjﬁ o amat‘\f‘fﬂ bengy| o7 tt’?lg‘mO- .

m xture was, al | oWEY "@HEFeaFEnt of p 200t ol uengc; i d B4 ";, o rm(t
room t enper: at ure. The reactiom 30 added Clt‘lﬂtbtm ﬁﬂt&ﬂe@@b §1€Jhutt30% q

cooling mxture Ygs, e galgor atid in vacuo andViede 600 ngy. of -

ni trobenzyl - sang; Phgo|

nmet hyl ene - cephamfi,gx c-acé:ar oxyl ate - tol E%?fﬁg f"“m“g \gﬁg’é% P%&e PE,
of the solution GOmaieluREBRaCeOf axr,ﬁ&etr)as a Eoundi ald:l.metopueqn@“\ 1008S
adjusted td pH 7 and the ethyl acetate tate. The product was pur|f| ed by
recrystalli- |ayer was separated, washed with water and 35 zation froma’

m xture of 12 m of nethanol dried. To the dried ethyl acetate |ayer was -

YL o e g e

T e epmpr e e P



,24. m . of jether and 15 m . of petroleumether. added one equivalent of p. -
toluene sydlfonic acid. On cooling 600 ng. of p - methoxy- 95 El enental Y

anal ysis fior [err] benzyl 3 - methyl enecepham - 4 - carboxyl ate

Theory: C, 50.66;8H, 4.45; N, 8.06 p - tqh;@msul fonate preci pitated 18
as a crystjal - Found: L, 50 41 H & bJ. N 7. 80 e sotr T 40| =
(Nuj ol Mul{l) (Nuxol* Mull) ement al azwarSthcSmrfgrn Was ‘hmb“;";co(}
car bonyl gbsorption at g}“ﬁcst i 3 At é@dac%fﬂdand AT b Mu T%u o in the

S. 17 N, . 53 100 EN @§¢1 gld%nﬁt 6.34 (2d, cold for several hours d Néhich time 2.2

C, 54, 33; .H 5.05; N\, 5214,7. C.N-H\, R49 c;—m,gngiosm&ca?troﬁ@u(dsqt, BHmethoxybenzyl 6
nethyl); €39 IR (Nu b+—4wurm) 6H45C—H2 r1 Ha. [2r p@w- o "ff.p ppm - gmm@g;
[err]); g Car bonyJy H a m(mﬂh? qrf‘)ba?ﬁ%l dr's. % (%g{; cg%dut’ ll cd mwashed
6H CH, ester [err]; [err] and 5.78 1grecm§md @14l das dried
and [err])} and 2 H?;s 6§,mmy, ﬁﬁ"‘m}f (3D|v,§9“[,&£r].)mcuo 7
105 8H, arpmatic t &Ucepham - 4 - carboxylate p - toluencsulfmﬁlg al s t

methyl) U$. (ph 6 buffae)alt g‘;;gm, C 51353 ,q‘i gso

[err]) 50% I\/axrrra a1 Toa tew 96ée&€1¢§p§ bl pouwd: G, 5L6S; H, 504N

(530 "k o) oRS B B LR

[err]) 268 [err] dde 175 mg. of dry pyridine and ample

4.82 (s, 2H, ester [er4|6!p yog. of phoq)hohk%]mﬁxcg decand the P - M°d‘°"5b°“iyl_7 am;’;‘l’at: pmeglyl}:::: 7
4.7-4.55 % (in, 4H [rerrrl s _stifyeck éﬁl}f Bt yoom ani rieama et Byl ene:

[err], and [err]) ole - 0.{5’5@3 oiﬁ}m,fchl (oi adelution of 937 mg. & - Medoxy-
(in, 8H aromatic nol were ﬂldéii owiink; GstioHng pertodd. DB b - P“°“°"y“c°“‘m‘d‘l*o3 gkt
tau. zyl 7£ phenoxyaceto&madmur?)a n‘bdnytumpeatmerﬂhamcmmarﬁ&}igmrag %E ‘fh; “’(5" m p";._ 8
net hy| ene ;:h| Or| de mixture was €vaporgte Jm tO remove idine and 460 mg. ﬁ&dﬂf
880 nm. dry pyri ﬂ%%m ¥ I}ﬁjﬁ“@‘tﬁfﬁy ide.- Ti@Ninftre W su

3- g of phpsphorus’ perht Sl e il B P hé’m“m“e g
hydr ochl or} de 60 was pelVmncbd:eathylthetaueezf)’enmastseptper%%@‘d m:_f"g ol ’3”;1‘:; '
of 3.85 g - nitragde Sheﬁ-“’*h THe apd dg X ,e The rcacuon
anino - 3 rret hyl g@eggﬁﬁgﬁﬂr B gﬁf&dﬁ&f C&,gfshyﬂrxﬁﬁhw |ed¢qrarpzr erparnc@d mé the
descri bed $y 120 00 mg. of p - nitrobenzyl 7 - amino - 3. Iesidue was dissol of ethyl o
19 Exanple§ 1, in 600 ni\mhybﬁe-n:e;thh:andl cravigopl-adk a“:a‘fiﬁ;‘t:d“‘“ o
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procedur e iof Ex- actiPon} ﬁﬂ s( i-r higryDaget-r o&ab\metemﬂmrmdnﬂoedrm@ssr}mder re-
nitrobenzyl 7 - phenoxyaf @ Biia pgf, hétu) Lt b;’,ffﬁ%'eﬁ’[‘%%“’aq %enmtaml o] - 3-
was 3 - chloro - 3 - cepyenilutiof of 329 x¢(§l 7ohBolVAS fRHY © EaoRvIl was
et hyl acefjate and 85 7 pn@p@mﬂ 7w ch p!hosthm,ﬂ).a&t-t rdb&haledarchd@uchhsa rﬁuuatmgttﬁ{ dry

and the ogganic phase lgg‘i C@Smhrfré'ﬁ‘enmduestltbrdlghmqgtemas
SaE i e

et

renoved by the and \A@;’Qéeg;" :ggi(ﬁ% ged qcidic 13300
hydr ogenoljysi s procedul.g1.9ynfcke eemszM&ras UhaqSU agagzﬁs h(‘% q‘%(é)sr )
organic 1§ to prowodeswdefos‘i homhlrwm@e ahrosa ten aci d phase was

evaporated in vacuo t n@és’“g ﬁt’?cb‘lc urfdemental analysis calculated for

The crudedreaction prg‘ﬁ e ‘tpgpr°‘ﬁ, ic’ﬁ,ﬁe out $2& BRO-Buri fied by
chromat o-3 100 gr aphy ofowe fprodd wgs E)dcm:ﬁénk WeiR pchSl ng, ﬁtél}”}{ %Q)o N, 7.81; Br; 14.84.
Exanpl e 2§. 55 trum of the gueioade cheacarizd (&b 45 pouua as eluent. The p -

Ni trobenz§l 7 - [2 - P2 thienyl)acet- eluate wasCetd8pHadod Np7.6f;\Bress91.
under re-3amdo] - 3 - chloro - 3 - cephem- 4- duced pressure and the

pr oduct, - nitro- carboxylate (via Phosphorus oxychloride). benzyl 7 -

[2 - (2 -ithienyl)acetam do] 3 105 To a solution of 325 ng. (0.7 mol e)
of bromoi- 3 - cephem - 4 - carboxyl ate was 45 p - nitrobenzyl 7 - [2 -
(2 - thi enyl)acet- obtai ned crystalline by trlturatlng the dry amido] - 3
- hydroxy - 73 =FTCEphEm - Asrar et e s T U e i Fefocor
3.3 M. of DVF cooled in an ice- water bath, was slowy added 212 ng. (0.13

U V. (ethanol) A max. 270 nu (e=13, 300)

1C

10

11

It




m., 1.4 mmlie). The m xture was allowed to and A max. 243 nu (e=

12, 700) | 110 50 stand for 4 hours roomtenperature and the -~

product, 22%5 ny. of recovered by following Elenental analysis calculat eég/
—for—the—wot up2pr ocedures descri bed in ExbigRes [err]: 17. The nucl earss
2. M8 netic resonance \gR&e! miPRerid NGQdnYn ofpetctl;llg1 Prg cons stent Wi Th, T
Csplewiacet-c, 44, 61{DMSOR) AwedsignalsSek; 6 d1erd h}{141§ﬁygg§, ¢ °’;?“'°s’“dﬁasmew,m 5 60

| c%gaéb Bust y &har ac&-eﬁﬂzeél%()h’iq, 2H, CotHel), hydrochloric acid, water and brine and was
(dm bmd 2 (d, IHC—H, 451 (s, 2H, ester— then d@d Ahe ]ﬂcd fqacu@-‘ ﬁ@ucNﬁolu-
CH ) 0 (q, 1H, CH), tion was concentrated to a srally

27 t@iéml)@re:- 14. 92. 174 (m. TH. H
mg"‘m cldar nagnetd oH, cesé;nﬁ)aﬁégmmsagcecg r ?Jdn$'66 Arenreal o e &f@%ﬂ%ﬁ"@o\{&‘f"'mﬁé
a(f'oq)a 690 ([err]) shovved signal s at Zlﬂ(uﬁq 21 pherhet Ok@avidse. | ayer

ch%ﬂe ms ked with S(Vogég"gw)m %&Hj% lﬁ@z H he es;ler group was rcmovgd by catalytic
scribed; in
yshmddbd dr i c 8y m e M{f gip ﬂg’s oy EF"F 70

]fmé’é"tsé/”? °E‘hen 3“ eptratutdiEn dmneldmr e.aqids@a: B uc poS e acki ant
70 reduced 5 percent pallnmmmsarmrmem rated to a sma vo umre and
o Baskd s&qu&ﬁ (m T7H 'b%rgit?egf tplyst G‘“GG“C “‘ﬁ;ﬁ%exane was a&d@dletzﬁ recipitate,
= agid, waiért qnd- 6§ d:‘c:s : d'u P“’-SS““’- to TY' P - Nitrobenzyl 7 - amjpe § ciloro -3 .
late

as tmurated
uny Gilorids. ﬁll‘hényl )acet‘ﬁm‘de erm -1cl<ﬁ so mg (44 perc )uoror ?golpgog‘p‘h%“ F - q
'd 7 med oat e7s The dbowdli@ produrtofe [@St@r- ﬂmsl)debﬁs(;uaer | f2i ek - mm?é%aaam" Jo]ngl;t&up >

l)ammdoqanuved by caﬂ‘?ﬁg ‘HC' ?n brome 81 Seliemg- h-andéqrq 'Bhecqelsdner 4 Séboryjate in 6

lcilh%h@ rﬂR@DI ysi s by PRE#M%hod described in 10 a (};ﬂ %ﬁ Q:’ﬁglé’ql P rfeE: ed
! em afEXanpleQroh8rit O iikatibl t (868 3percehd U ds
m e%ﬁé\o“s es' n gohe pr eserroe DYF)pheved aspiar ufmpm;eb gitdedl rhiﬁie forQCUeH 50

g 0
m peﬂxeeﬂ’etalpal | adi um HhH2ReH| "’é‘d‘tfa“’elﬂh &393The ¢ sbrad g stcocMs mf |ahtne:rvenleramh tthe
: with [therspecea ‘1?22"2'?“”8\9%1 S‘F‘é&—éﬂ unehsv" dggugém Byl calogha) -

p - N trobenzyl TElaneatm iMalysis lculaedltgro - Oﬂlﬂﬁ :
was triturateésw thCi,H,BNOehhay? -diethyl m:‘ab:ox .aa e3 - "Lygll t’e&ih@ﬁ{ T&e&‘b li,bel ?%

'c'ctaha&]ngs(44 &er cent °°'5 on of. 500 owglaxeolhdpduor_:de,t malhzed?ﬁomf the
1 B 336 R84 i |

carbpylisaell] | ne pr oducgy, §79) - ixpure. I’%: t was filtered,
ﬁﬁm cet am do] c,-41&9 BG SR&N829;-Br3 18501 ONfy %'5"200% Oﬂ%&iﬁeeém‘b %

1en acetami
rbox§l m- 4 - car boxyl ate in 6 carboxylic a&m . with dccomposmon at about 168°C.

cm ?gfgtp(matmléhe gdea of El ectronetric. titration

~m1 Cﬁﬁld sh,er leent of [th—Eéﬁ, ol %agsggﬁaﬁggz a% lZ@“POSmon for

2 ffetric  «—CH,ldn ’I’d?&H)D@d\cr—-CH-_.§, 9 (d, be % [, Wt 8 oride.  The
rmrl e,@g;aﬁi Q,|;a m xt ure lﬂa§f—801 263U 6m, DN arrsrhmed ac 393fu435b awdio. st idy) echsat 95
sc woostpiraagpedat O e Hotnd2:95(dp rﬁﬁude\hﬁt) WR appar enmeI ecul ar wei ght of 393.

“attfherl@dmder cooled in an igg bath to The ©atlddl & d1ndl &e44; 01, 17.29.

I

he (e aboutoll&Aky :hamsbnﬁ}m nineméaf ofl BObYtg/| dded.

t ,gg m%gd cooI i ngmpind3.sp i- rmtmE\tneﬂﬂnt Phenanyadety Si slzlt @%’8& wﬁ o f) 5;’,‘3;“ Si bands

:d by niyomhie rié&cki of™P oduchomy: 3 - by bérrz fb-7- at858 Abster mrbc[ngalr)nzjlcradsZ di et hyh

X gégﬁl& am no ;m‘ te 15 C;mparip with phosp PV ( ,—']B;\N;;E;The@pz&pd abs%gmon maxi-
&Y ehydrochl or| de, crysaapkbged from th R 6;

Q&Bri&. Howing e Jetomination Tin@hodr of chise t vgg_nﬂ gi\:‘.ga.t‘ési (smsjp-als af@f._gi ((s;’ ili

B g% e et d - aerrmidor ed agd oﬂ&r 28, ), Hnd 2. ﬁc,ld\l(g,éuzg 105

~acm&xﬂd Wi 1165 cgl d
cabpxylageg t Opoti (%]%,, {;},ﬁﬁﬁi’fm £t PR Pt al |armmetipHdtiet 90 nel ting with

“mﬁrégcg}?pg?l tion at about [err]. 10 “Nucl ear magneti g . resgnance
spectrum ([€rr]) d sﬂ‘galmbleszat 8.8 (t, di e,thx}mnqur_cgﬁEo B RPRah aly-
muc(@nem;som)l f or E’e; *‘r"’f‘)"acht 5‘3 -BfBloro- (m__ [err] carboxylic acid. [err]
127081 ] and |l e%hyl ﬂoe,rsro or -3 f.% e Yo o, ‘?@;u L o St s) SEO

i fopl OMat i C- ! Gitrobchzy8977 he %’ -tea% ri Zél °
d, I'H amde N 'n"!“du 3 - hydroxy - 3 - CCPhEOUﬁ caxﬁ} f]:f etra droi‘ur and th
17.29. Exanpl e 24 Fa Lo n%’l“’rﬁ‘ékb"r mrﬁawnnannemadmfaaxpmdn R 756 b
515 By 1484, showed<abgzor hon aE} yff r;,é&m?&%d“ Pfhreﬁv%érizgﬂlladﬂm oqo‘lrilémm)cyézly:setJ15
2H %; 1%9%5 ( ’él’l’] -|mt'icaﬂ11£&£1.bﬁﬁ] drogrgatcd unﬁﬂg s1 of h jgp at
ﬂ west wader gamrto oeflpk JandTives 8IS . room temperature fo 69p i\
prepared w t h hg‘éﬁ Q}f@d‘lﬂcﬁ%‘ﬂdﬂm lgg mﬂdf}f byt fueas )xher&hﬂwaehsl&bsﬂﬂlprmpﬁndmx'

m de ’ in a mixture of 1ate-  wargpy heAfiltraig 2B Batalyst (washes]18er800J0
Exarrple 25. ! NMR ([err]: signals at 5.97 (s, 2H,

Fol | owi ng t he bromnaton nmet hod of E- [err]), 4.8-4.5 (m 4H [err],
~Lerrl ample 23, 2,2,2 - trichloroethyl 7 - acetam do- and ester [err])

and 2.35-1.6 (g, 4H 105" 3 ~"brono -"37- cephem’- 4 - ‘car boxylate Ts -
aromatic H) tau.



o

carboxyl ate was turating the dry prepared w th phosphorus

tribrom de. Exanpl e 28. Exanpl e 26. _ 7 - Amno - 3 - chl Q

- 3-cephgm- 4- 7 - [2 - (2 - Thienyl)acetanm do] - 3 - fluoro- 8}//
carboxyl izc acid. 3 z cephem -4- carboxylic acigss 3 To a solution of ¢

750 ng. (il . 85 mmol 67 00— Fo—=asoututtomof SLJ Y~ (C e Tllll.ut[ of \o2 v
nitrobengyl 7 - am naombmrkllamrmpom&d tqi)dr-)ncs’sl Theoknzyl - 7 - Edmple(R, -

t hienl ) adet - cephem“““v‘z%:sd‘g ad| aat- c!‘H*‘orVdéDl-Maﬁd}laadeda)}dﬂorG-cephm- 60
hydroxy -4 3 - cephem® 1o rcd ‘¢:§)‘ y r rb;B 5] aci .
meth- oxflate in 19 nim 4 onmﬁzy?ﬂ@da@cm; R | Ts “s”e s§7"° B ¢ c’;,“.':ﬁ,'.’é’f
suspensi @n of 750 ng.yietf 1155ng 8 Dwhiinad dedchinfo eq-w mai,eenu aaaawﬂiihcaf:xd Nydrochloride in
pre-reduded [err] .palrbehurt orereoaylisaridcat al yst  14Gml 16 ethylzacahe msoaddcdla fol@tion 63

- trifludroethyl) digthyl-,,. et hanol Otn&éf éPfss Digfite) i 40
amne. THe reaction mlg(]g(hﬁaa&’% r%éram or hydrof} gqé m ai,,:é:', °;;’“D’f
hydrogenjat 30 m @it es6.ny oxgxerahh)e reflux and wagadd anaoo aihgdride € were
for 45 midnutes. The ¥MB-(De@ Hﬁ@eclstandselryness |mdvdidmomnﬂ¢rewnesxnd¢|®r lsyotrs 70
was filtdred and’ vvashe@lzgz%i aitt)yas di ssol vedt ronmg:%e m; ipgpps layer
acetate- | water. The 4t éﬁtlg @’ﬁH%af | yst vvashesigqfﬁ, ! a% o, The vl acen

1, 458, 293 15 U.V. (pH 7 buffer): absorption maximum at 5 it R [Rehv B ke

to drynegs. The resi- A max 265 mu,e 56%anpl e 32. dubymsddiem[nvédashmdacm)l acerate 79
wat er - et if

| acetate m x- . %ndel am do) lagerth‘(ggqq (?gad ged _sev H"F?nwnh ter
-ture andg t he pH adj Lﬁ,p&glﬁ,gh)@ _@;ml N€3i Niloro - 3-  reaction dm 3{%}3({

sol ubl e groduct was filter eephamd 4t-rdaibbuyhteed TO @asSidh gas‘;,,g,nedg PYidd B85 mf.2
mmol e) of! 5 V\ntﬁoaceﬂ"@neolutfﬁhef ﬁMUeftdlnhaslmeﬂleh dr-lretd)bermyn P(P -mahdetripado) I3- 80
7 - am no 3 - chl orao >car°§‘fq th‘ﬂ‘g; SHermo 3 - o . ?gags yoxylag_melting
cephem ; ¥4 - car boxyl é&,)g gﬂol;l,){g(vgg ChLoF ?Jlen, i anephiefioe ¥ 8'— &4 Gegompas g

40 m . of} et hyl acet giyRdinesndadvi e, af ﬂﬁpuﬁrb&rpema-%mﬁ,m&(}nﬂ}hs for CITANED., S@ic
sodi um bijsul fite P# ZF!ilOtldCR’fhe(rqztllgtllcln)mm@rlasr@srspltrfcddwr ear’E1 .

wat er. The m xture \/\d’{}‘:‘%l ofPtist ""5“‘6%;(‘ S‘:""F egné%a‘i dn360; NyrkB4; Cl, 704/0 85
stirred ile 395 ng N3 1 and0- 2 y ) o
mandel ic @cid O-car t;ne'cwrgo a:nhlyarmdecacm'rsﬁm&nﬁ?fvnés{ errf) ?l)g@rf]a% *ﬁé‘f}%’ <, 6.82%.
added. Thie mi xtur éOV\/ecsapsrtatedr é‘dc frcﬂrdud_ s hvbmlsed iho VIS (CPON): siynhls hes 24 XABq, 2H,

at room { enperature 44 2 ‘“P‘a;y fs J el (g Cﬂ_-IHz £0-+4 C—H and

was separhted from tHg "am,fdg\(‘gg 35'4 (q“%a“ Eéf:r e{ Hz), 6.23 (3, %0
and washegd with et hylzmageaat:@s anIhl& R by WaPRlrmtedl5 o ) 10H, aro-
absorpti oh maxi nuAd atwithagtker ua ghldnigs mg)nttfl hedchWOt hUVheeteiitiy! A anetes @u [(&EIS],GOO)

due

max 265 [Jerr, [err]— 9 ester, d’%hmyl";"“h" 7 amino - 3 ay [ and the conbl ned wash

and et hyl acet at e ayer e Wash8F 0V %r al g%‘ esmgﬁ;g %”%ﬁ‘la_ o
and then gried and ev:apqrnam)edbi@nw pael de I3 Ml e N e o,ffm efﬁgg ;@gova] fhe p-
chloro - 3- reac% on bdmtandaetcac le e!sqrdue Thieotersl €b phgdNprovide 75 mg.

car boxyl a ’ t of ? t éPd !68581 d0)0f3 Dehloro - 3-

To a sol u |on of 525 0 Q ,e’ay{ Qx? - ROH’ nfePiBbeAzyfarby “(”E‘fj

mandel am fo) - 3- oma )- - “thienyl) acet aNMlD](D;O sddium CHidafdbridte ) : sxgnals 4: 100
chloro - 8 - cephem - 4 - car boxyl ate melting 3 - &dphevba- ZH,C-eHr;bob&?I

in 20 m.{of at out 158 a"‘P Q |t| i‘g ah (d
was added{ 0.1 m . ?gjf Eoé’clm E{lh gy ri‘dié%»?‘ g Ijgﬁ,;\;gr ud’ penflgl’cd? aromatic

El enent al { anal ysi s fq;r nﬁ:ﬁ;bdfn]nl 725mmo ckll-ﬁliolrda-Jﬂne reaction m xture was

stirred fbr 2 Theor)hcmhdwr earbgrviatowan prepared evithtther e and vvas tEh@rple 33. 10
52.44; H, i 3.60; e ;";;j Bg'; ?’ggo‘lib X Ztégj

t he. col d Found m hg,@ v . sobﬁj t,“,a‘:ﬁo‘]] gﬁ;,m ) "25

H 3.45, N, 8.58;, d, 6.82% after 30 m nut es the I’IQa:CtsdhﬁiﬂnmXI?Sll’ (YR m3R) of

evapor at efl. The resi due vvas dll‘ssmdlu/éd in NWR ([J-extml}c)lzyldlgmm S(Z’:lt t16¢n214\a~et- 10

(ABg, 2H Yethyl acetatBe ‘ﬁ'dgt‘ jdo] \é%afg 5 ? bem - 4-
(e Gt s W B 95” gtf“ig T e fa e
4.57 (s, 2H, ester. [@Ephfm,- 6 -2artbffiate ROprafafta Wolh OTé @l solblifd drslaeaidaalh Jiikrfh one
was evapot - 1H, [e!mh}n)lmcatmldm- BhefioxPacftmmidd OH- asyoivalant et hohadesyiived schivmide and 113
the residie was tri t oo ch - Sehemc 4+ ARENYJaEr r]) t airTingowas coptinpedefondrhopry The re-
yield 190ng of 3 - chloro UV acetonitrile: A max 265 [err] ;
([err] 18}600) nucl eus ester, diphenylnethyl 7- amno - 3- chloro - 3 -
cephem - - carboxyl ate. The reaction product, 200 ny., was

reacted wth hydrogen in the presence of [err] Palla- 95 I.R (null):
absorptio'ﬁl peaks at 5.7 and 5.9 diumon carbon to effect renoval of the p-
([err] -l actamamtester-carsonyt ) trons. g T2y ESTer Tgroup  ang = »sr-
provi de 75 ng.




¢
.40 © NWR ([érr]): signals at 6.35 (ABq, 2H, of 7 - (D - mandel anido) -,3

- chloro - 34 [err]), 4.78 (2d, 2H, [err] and [err]), cephem- 4 - ﬂy,
- car boxyl i a(’S:id{ 3.05( s, IH ester CH)  apgdsgof5 (s 10H, aromatic H). 57/

4.90 (d, 1H, - Examp re was then mkcn up in ethyl ’ lg 34. H

4 ’
oo, 65 “‘Fe’“iéé‘as g e ;§ oo T e cia 3 @5&&%? ci‘fi“ ga& 4!& and
ﬂﬂmﬁu SH, ar Offﬁﬁd Grda ks O e esord e o s me, M
3t-8dmomp. 3. nitrab Zdj}ms o obalﬁﬂ thOreactidn profidctmixe -predreduc@eP-peld@mMpalladium on carbon 60

d mamcmd firat e was epar esidu The tﬁqelim product was  were ad¢ed Bpnmi geofae- nitrobenzyl 7 - [g-
¢ thin, la - t. ore, - 3-
eﬁz:rigtr rB ar engrEE Ry i oy Ry >=‘°°gtz T i
":!u vigo: nyl )_ 5%:\1 a tate/J: ane. ‘C ;@5& at 53 psig.If Qwour.
2 nﬁ&ﬂ adiﬂ - Mpakifdd| prodiyd @aey the Jello@ing eemh.cgrmmm!t was umr&aomy Icaaum was 65
tkemexe 4 - car b@ocytl ategcmaToC\HlPs oat Plonmtst°-4ﬁ$e @amt{alﬂ th&w 'M‘EIF

d 1.5 hours 70 Iysis. ) ) were
gf or amlysis. - ni trobenzyl 7 [ 2 om g‘f ¢ resi was
o P 1 sk

y5o the 7- heaS$h0€, 8/RJ0s | eavage EOXM heS ethyl
my‘ T%\gmm- 4- reag%r%y@dai :pr o%edure descri bed byn 1@ asC&I‘[ aedy with edilute 570

;: , therbthyl Getay Y. d| rret hya, #6.66;-H,5546; bHﬂpﬂﬂeﬁyMﬁt hyl aﬁueousamn{mbmr@mte b'Fheredmniiﬂ
cqm solupon w,

anamh ¢ e ﬂded-r?wﬁé" Q%,l PT6QWH|%2 » oy Eem sa ered th.h R‘gl ‘Bceta el‘?rghe u%h |

r'ttc lEOl Wt UIO e Wﬁ &!&' y

9
sidué. 'Fhe REOXyacet am-e muclead -magR€dliras@iama tsp@frume tabeane Gasl sfcwdd ﬁhle,@;[po &daﬁlde- 75
ytenﬂas bnganb - 3_- eeiphemnfrared bsorpirarsprosoyh e, i cover 7st[2 r-rGanrhwaﬂ)acw@qi for
5 3- Tﬁ% Fle- agreemont with the structure of the product fuoro - 3 - cephemi - 4 - ‘E}l}gaz

arb° %ﬁﬁf(‘?ﬂ m xt ur &s then taken up in ethyl Sh(’""mbybm“mgmmmbebmllzofi
ace ate and the gppuNiesBenddy -Washed wtnyhaca- 7 - [2 - (2 -
H,, N JO, Sy | )acet am dol am;)db]-- 3 | fgero - Sarephem ed- solﬁgrgd‘nw(ﬁégsm dpehl or| de.
The gep ﬁm"-' oglate. ¢ Xyl i was oPyY
a8t edsﬁ n vag ch, ﬂ:ﬁlm 58?‘“0 lzrs@ a&pl and 83 rrg of 5 to dryness to
58;081 gk, L he react mamulF Qd‘b&\hrmddcd 250ig-of etssced 5 per ce ;I adi um on

carbon 60 ture awnajuwretsrwtiubhadﬁven rieeicrtllvequproduct added 83 ny.
52df(ﬁ:qu 2H; t rob%nz lI 907C. Eﬂﬁe ‘|"‘15e’(§l‘“'!5‘1 “g, ar ative thr el chromato- (2
rCH ), 5 eta m)l) ngdg] s maphy on silica geP%®using for
2 (@, 4b o;}o_’65 ce caphdaDx Wl aksboxyilie M xture was et hyl
2u. acet at e/ hexane. in4 ml of acetommle werc then add Jrhg evhertie dR aib }ﬁdgmpm . arf @evl ceTep
mm@mls 6opr>e 10 mige Wiy SifTEds el%r o 7GR oo g 13ngRni £t ure
Js as a mon of e ro en, a carbo: \hc ac rotectin este
fladidaer ed, "t hifac {r St R ed OREr BRNG rrpg'ﬁ b by Rhlpralil) esier 85
.cegdg §d]0pa“a.\l\la§ hed V\Arttktdrmmrhaknohccm&ndux’e drmt»han loupladnl xl ﬂg;ssemrﬁama,ddmdot@ t he
emobrdl [of iRt @, The fi burimt efravpshet dibyh scvmporieacedy i hromac oro wheRhR: is drgdrogee, ayphprma-
IPfMCcUI mged foj, [ Efpyave thin layer chromatog P*%’lsg’l‘ véﬂ}“?""HYeﬁ le gb‘g‘%ff“é, and the
3 o 'T?'I i iva- gel usmg ethyl acetate:benzene mpou
eory. Ten mg - nm‘obenzyl 7 34{!‘ *sof ufi'on was
extract ed with le'cHﬂﬁ~«.l?lédol53 fluofo eﬁﬁm-H 3. 46 NP 7 59; S, 17.38.
wnarg)q sigoaks ats A8 um bﬁcaﬂﬂtbmatceherchbcausedl um bi - Found: &% :
i e sol uti 45.74; H, 67N, 7.30; S, 9%
,\f%l% ‘g%,?iigé aget gggss mm Wi r%%et 19%’(; a’(g::det ate, and di | ute aqueous HC
was added. The Ixymmbcet)hw“e&m@alamheas 2Hagnet|c resondnc@fspect rum

cs, an .of p - n

acetate w\a@ separ at«eﬂﬂand%(ﬁhriﬁr aFéﬂz,t(‘e 75 and the infrared absorption

peghry f‘e n Ghde (d ”ti;(} ’enylw acetRais o bjdrege-or 26 acyl group
,,ug(g GGTEAL Wi tdh t Pt r\qqﬁur (db = the éprgula: 3 -ocephem - 4 -
e, car boxyl i c aci d, MOr edulated - - 4770465 M shown by
UBHG&Q]t)ogr alZQtO be bi ol ogfqyadl-y‘ial:‘tﬂﬂ/e b) p - Nrtrobenx;d_c,l. [2 - (2 -
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in 4 . -'_f acetonitrile were then added. The wherein R is hydrogen or an
acyl group mixture was stirred for | hour. The mixture derived from
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A compoundl as cl ai med o} f?a rofh oyl 4 ac“% e’ T tE%J % ok Pj' ‘E éolfa czfo‘:f o
A conpoungd as cl ai ned |m1aamﬁp6hb¢fme| n Pis Q,mﬂa |eny
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) ' P-C-
; 25 H d

P and Q being as defined in Claim 2.
8. A compound as claimed in Claim 7,
wherein wherein P is phenyl or a substituted phenyl 6!
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'..# @(zrmmg-c'-w-wz- 3 - cephem - 4 - carboxylic acid.
3 d NH 11. A compound as claimed in Claim 2 or

Claim 4, wherein R’ is a group of the formula:
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the 3 - halo. - 3ﬂuon£€[3h-ecm>heﬁs-t€|: c{rmx;rl]c acxd Clm 27, where the h atihg) agént &
hydr ogen to prow dé t\h?enm'?dr ’P@ la»msdobmmdpound wherein R R'
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21. 'Aco j\ ound as clained in daim 19, particular reference to any one of
Exanpl es 80 wherein mis | and Zis O. 16to32@
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