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hawngalﬂgt l g ! dol',%g"iSarethe
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salt of the invention: ﬁ Gintl Memhm idést eterinfify} RorpReitoal wiidhl Ofr
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The above conpositi @amsntatl idnidisnhidionl THS a _

salts of conpodhds (etyrsas pleol suitbly atak@bﬁmm aI sal are u m nl

parenteral admi nistr, (I termediafes, P ;H‘g‘g

and | ke 35 osBrg e et Aol 0. ek nn G881 s

35 Conpounds al argrﬁﬂsdhas&aimﬁnanrchﬂmmﬂt,aﬂh&h uiedlod the

conpounds with or -<B ) @ffestive pmopnt of [pocompe I of dhed 40

within the scope of THEeR ] gﬁfﬂmg ﬁl th of
bacteria in an envi rnumae timal ik Rtio® init&ml,@ninhe 40

envi ronnent an effe(;h&nmmmmmb Ei1in't|;¢tqr€hvent ion or aIt of

the 40 i nvenf? o gf"“? W itiord
f"%‘ﬁg y Rl v'?'ne preven on or cure

of the invention. Lfﬁﬁ'l A" At
of disease in a non- human ani mal ‘_’ln the prevention gf decay in a

peri shabl £ subsance or material, gr_—vr di si nfecti stance, material,

article or building structure. 45 ° 2 s“"Oorrpound 1) can, for exanple,
he pe by treating an am ne of forrrula - 45 (1 W|th an urylmaloniic
acid of formula (H') or reactlve derl(mdtlves there . CH SHet :

Ar CHCOOH[ err] COBl (la).: : CCB COBS, Het and
Y are as defined aboV€ny COB Hum?(a‘? s i .
activated by aseil y|nyD§roﬁﬁ,LUB-p m@upgm@rdweﬂ*tfm*

by a group cosen froﬂmxyﬂksé}é@h earbollyl mdﬂymﬁh)

carbonyl, readily r agg

Removal of these gr gargéd/&,s ,@m%

aryliulonic acisd (H mtesmafgiaasmt prefeﬂe oaal

ably carried out inear idon e I'Qlﬁ i ﬁ - g4 lf o e(g
I edliyl! CRSHSENES fod
- |a yl -

hal ohydr ocar bons, or Y CLITN(
condensi ng reagent [h K’IRP




carbodiinides (e.g NN - dicyclohexylcarbodi m de); carbonyl conpounds
(e g. carbonyl diinidazole); acylanines (e.g. 2 - ethoxy - 1- ethoxycarbiyl
21,2 - di- hydr - ey —- -

phenylrsoxlrnrunr- 3- 6 1,547, 351
Asul fonate or N t - butyl - 5 - nethyl|soxazol|n|un1perclorate) and
égyher cobdens- ing reagents] at -10 Terr]C to 70C. Ven"the aryl malonic

cid (III) it -, can, for
exah N3 '-rbonlc 5
acrd answﬁaMkytHanbdmnt acmdﬁﬁamhyﬁmmh@hdgsumcmﬂdmum@ﬂnm&0|d hal K\ dg) ,

hydrogen B/ ragents] gt orJj c ac horous acid, suI furic
aci d, sul fgirselTeed 1} ? ﬁ@ ;%Eﬁ;,ﬂ ‘"ﬁ,ﬁ gﬁﬂﬁ(ﬁ% rmetrl\ﬁ al "

' Fyilcyithor r(anohadvuanda),aydragempimtrc 0§ aromatic
sul fonic (M@@F)bmhbl@?a@i mpbwrowau duldmenanhydrr de such as

ket ene, i & 6% 9 F&EE“" dPtF% e| ve ester 10
[ e. g an 51 C or aroma S On‘.lC .
p- Niot r opr{e.gydn endl; e&_etdhmﬂyr Ster (e;goa p&nacmdrophmybmmpﬂenﬁmﬁm&s-t er )10 a

i's used |n the fO{%’ggla reactlve derlvatlve

di acy! i mighepykar benzotrigzql amr)i]s/e 0[0@6113 : mide {ag. Amidetazol e or
triazol e;} O 4 g_' - FOS - o1 -ydr Iroqui nolin- 1 -
ami del org; m no dert vat| _ di aYy-l m nonet hyl seter or a

N, N5 di acyl ah theilﬁve-nmnoned acy edbetuhé uathe\pmut i ondé8l acyl ating

f eagens eppar 2+ 8 ipraaic fhese (c8 E Y@‘PXI [e.g. an
et ‘?- 1 me), es of an alkali

i nor gani Cadss,
met al or adideae}: Yean@-othds &Y t i ary am ne or

an 39onatmf@ptbaber)qmdwulaﬂwy@em&rabbyudescq\entqpamhw emoncmnd%eror pR®pyl ene

- oxi de) N e mwﬁ "t‘f@xarrem ghosphor ot ri ande)
and ot herga 5 °£ °r5'Fo ecu re‘mslfeve preferably in a
sol vent (partlcul arly a ketone nan ester 20 an.ether, a nitrile, an
am de, a hal ohydrocarbon, or Ay ure ther eof ). -Sim I@;Iy, conpounds of

formula (1 X) can be prepared j Tgae rng an amine-of the formula: 25
V\hegarnl—vlﬁ ] efhined,above i A= co ith f l.a (I or-a
der| vat| m:& d_ 460 Mﬁg SnFCdOC%vélvd der|>§vat|ve of
the fornul a: A-CH _ (XI) COQH wheren Ar is as

defined above in connectlon Wit a (I X) or ‘wi t®h reactive
derivative théreof .i:n which one gfsdbe carboxy groups nmay be prolected 30
Simarly, conpounds.of -formuia (X' I? -can be prepared by -reacting an am ne
30 of thevhﬁninrmas Kd&@dzbnveandemecﬂatwiﬁefotﬂtﬂx axj, oatwith heregweboxy with a mai
-aci devaimgeve em% }mmﬂemmﬂeﬂ | {XV) COH 35
V\herern%g e (KL SR e RIFRBRRd B (TFRCHRG A AR ) 150 or with a
reactive 35 erivative there.p.;‘,,l n-whi ch one of the carboxy groups may be
protected. Alternati vely, co

xounds - (
correspondi ng..non-fused r.ing | QeSS by cyclrza@mvm, eg. by a Wttig
reaction. Thus, for exanple, an ePE'etr fisnone of -formul.a (1Y) may be heated

in an ineuetad&%mwﬁﬂgwa&q%&:h%nmﬁ@aé@demm&rﬂm hydrocarbon, a

~can be prepared fromthe

hal hydro *~ an amide,. a sul foxide, or an anhydride to 40 give a
conpound (1) in high yield [errACHA@OHI n' Ar, COBi: &), Het and Y are as
defined above;:and each of the th groups R a the sanme or different being
optionally substitut ed al kyl“or a 7 1,547, 351

7 135 Si miwherein Anemmmdsoveﬁn éoamchaw(hrf&inunqmm,eormmmdvdoy hest i ng an

azet i nmvﬂemqﬁg,mmundae %:[%c%ed froiﬁh?gor:rmmg non-fused

ring azetidinones by cychzauon, e.g. by a Wittig reaction. Thus, for example, an
azetidinone of formula (IV) may .be heated in an inert solvent {(e:g. an. etl}:er,
T 40 aromatic -hydrocarbon, a. ydrocarbon, an a:mde, a sulfoxlde, or an anhydnde to 40
gwcacompound(l)mb:ghyxeld . _ e

) y i'...o.;.
. 1 ]
Arcmcouu- OCH ccHsu.t

-_COB

wherem Ar:h(’:OB1 COB2 HetandY are asdeﬂned above, andeachofthethme
groupsRnsthesameordlﬁetmxbemgopnomﬂysubsntumdalkyloraryl



wherein Ar and Het are each as defined above in connection with fornul a

(I'X)y, and 5 each of the three groups Ris the sane or different and is
optionally substituted alkyl 5 or aryl —or—a—derivative thereof at the
carboxy Simlarly, corrpounds of formula (XI 1) can be prepared by heati ng

an azetidone of the formula: ,CH? [err] ASHCONH [err] 3 3 COOH 10,
wherein Ar is as defined above Jan connection with fornul a (X=), and each o /[/'
t he 10 three groups R is’the sanme or dlL;‘? ﬂ]t and is optionally . 7 '
substituted alRyl or aryl. or a derivativeo¥ Moot ot the o

i s p-hydroxyphenyl, cmmﬂy;(i&nﬁohx)dsmamdnm GXBahedpmparddlurhmymmq'igmeeagent
to give compounds (qf)the\mmum n Ar is acyl ox pherl,yl The acyl ati ng reagent and
15 reaction conditions enployed ar ﬁmal in the art.

1 5 Wien Ar™'s p- hydroxyphenyl the co can at first be XBected at
the hydroxy group with an ea5|ly removabl & pr Mect i ve group and afterwards

deprotected to.giVegietth &;e&umdmhmaxm@rwmqﬁmmdsmmmmmxm ve

protective grdups iead ammwumahthmmmtwsaqdmmwwbwm 5
e- hal oal kanoy!l (e. g afghPrg CEJ?" W C
aLkanoyl (e.g. acet MW ocaergar{ﬂg acy?gémmnga
acet oaceyl ), Ch al koxycar onyl (e.g. -t- nbut oxyc nyI

cydopr opyl net hoxycar b- onyl - norborny W _ . (XVI)
2,2,2-trichl oroet hoxycar bonyl ). ycarb yI (e.q. _

benzyl oxycar bozi yl, p- nethoxybenzylorycarbo p-nitro~ or: '

p- met hyl bezi zyj,oxy- 250 bR fBRR xampash &eop@y! S 10
and ethers [includi gﬂee %gsﬂﬁss‘fﬁ;‘%f@ mkyff{ &?t aBd mﬁdm;lly submhﬁiymwl or a:yl, or

ccl opropyl net hyl , |sd¢;mnvyhherebfetﬂalwm yr an mef hoxy- nmet.hyl )
C7-m aral kyl (benzyl h?’?eﬁvfg o ‘EM} r%éﬁyl -
methyl, trityl); an téf@ : 6y ag,r up 1's pr ealy 15

|ntroduced at the st agwhai At ep-hyfdrdxjps :ar, eneoa:lpomdsc it dirs¢ bé piotected n!e&etlve _
derivatives thereof hydﬁm édout by
1) cleavage of acyl ¢ m "e aci d,
a Lew s acid, QOS”Qﬁl&o&&{/l tﬁogfdinfygmfs-caw r)ucafhbxsﬁcacmebase 20
(e.g. sodium or pot asehdeyl), CGHCa @eﬂy room
.e of a

(B)gl

tem perature or, |pn)11, 3¢ ' YéP ?

cation scavenger, - e o yarbhmyTh Stk Zﬂjl i R A |
benzyl - oxycarbqul gg Futyd, DY IEthyY) i6vborfid| técrlly dum;mﬁyl&methoxy- 25
conventional manner me&ﬁl), C—Cis axanwhémnzlyhe—nsdup#yogwtyylomm-aﬁobenzyl or diphenyl-

tiond4, th ke gppure] ve group A prrf
Do ot hes AT f&{zﬁ@ ?%'g:ﬂ!;‘*“‘“ e bt STk

conpound (1) b)gocon\(ngtalﬁaah aaia,tshnebﬁs fhdid, al’s&'mg\/damgxyﬁsf audadrta sufforic aid)or aThus 30

for exanple: 1) hi grbhsy(mga%ﬁm m@&s@mscar TR ?é@ahpemt"%dl |y
hydrol yzed with an qj m at %
ni trobenzyl and di argy [,Iﬁenf mmag‘;‘n [-1 &I eavel e uct i on

(e g. with tinsszinc 0|thn ﬂﬂlc&hdxytghnp)mpoﬁnmat s mtﬁé)sxderphmnet leqne'hsd/@f an 35

acid; with sodium dii® Eﬂoéihl espthth gf"PRﬁs) el drogen
ariple? U _ y%%iymd hOXy |
y bneth fibein o

over a catalyst, e.(
y;;lmtdbmﬂhmxhylhzng

exX4 uu &7

benzyl, et hyl benzyla, déidret 6 w,
cycl opropyl metohy | estgrt mrescleaved bulmuvre@ﬂby (t-treméchncelf _

sol vol yS|s (e g. V\Ilt“?"lﬂ&? aﬁa'w'dsm (,SP oigoLea iy Aok
acid e g.* alumnumqm;‘h’ - AT Bad)

acid, a strongly acimfbyl a&fs davea bp.ﬁhedctﬁm@f axisrcidfolrﬁps(leg with aimiperalf Or 1M ¢
sulfopie acid g 4) 45

acid, if necess#fry |andtekseh ride; d -
phen- acyl, ethynyl & P % ﬁm )4?% fved by
the action of a bas y|_3,§1£1t ”Wﬂieﬂﬁﬁ@wlac base
or a basic salt), | (.. ean%hme m@aﬂnmurtds.e ¢ la) bekicrsalth gudblile or
nore free car boS@ '."z Rpgs. conert ed |n

0 c espondi nﬂ' de ||vf'iltn ves 59
i ntroduci ng: protectiy Fo) g?,ﬂ éﬁs S B Giiints s eS) by
1 83‘5&

conventi onal net hod iéthbd iefiéts, Q.§ tﬁehenoﬁ@f ths corgendi ng
Ug agents,

':E_ .
al cohol's with said qmdingrmohu}; psifelt es;
for 55 sal t s 55 t hesalife the @gtiop pf ?ﬂ’P’Eﬁ?B’éW?frsﬂﬁn%t “B‘?“ 35
i gndeﬁaﬁﬁr ffthek ARRNCHAIREHRS T NS) .

al kanoate salts, or qﬁ?gqmlﬁ%
to further illustrate and

The fol I'ow ng- det aile Iexarrpl es are provide
descri be :
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8 the invention. The el enental anal yses and physical constants of the

- products in each Exanples—are—consistent—w-th the given structures. In the

Exarrpl es, the products usually contain al nost equal anounts of the isoners
the a-asymmetric carbon atomin the amide side chain. Both of t he

rrers are, of 5 course, included in the scope of "this i nvention,

jd,, i f necessary, such isomers 255 5 separabl e by chromat ogr aphic

tec_hsm G S—Ok hu ot her convent SA' net hods  The nonmenclature 8adopt Ed is in

accordan(th: mehtlimimelmed anaysasahagmyseﬂ&oﬁahemf themﬁhu@ﬁmehchon (open to

Publ i c | Fsfrepies prgqomsigrent yith the gRGY rugtictse d bytelt\l/ll;eaick Inc., U S A Preparation 1
(Prepai on, gL, Cam oall] 'f '1’_ . Eqia'm"s giry e | uti on""of °
di pkenyl .;,.r Incl 7 : d- : “‘;;‘;nﬁgg‘gg 123 10 tﬁ‘f‘azol 5 -

yl ) t hi onmphtyble-bylchronmogaiﬁich ésern;e @Neonvedsi yitete (955 ng) in

met hyl en@ émlm-l de (666 ngy) and
pyri di ne SPRHSEE ﬁﬁwm)%ym ‘rring at -2GC for 30

M nut es  Pagaradon 'l QPEPat-BEHEF 7AL hthifo. uag)smnutes the mxture is mxed with

met fanol (1ﬂ)ﬁl'o)a aniuﬁlrﬁof dlphenylﬂﬂﬁyI -Be M-tmad;ybr atugge for 30

m nut es. D xtlu adF'E’“ 'fS’hE}FI'Gt'Gg lgtp ( (6. m), stirred

for 30 ni l% %Ww é’res e residue is

~di ssol ve tmﬁﬁpeaaheﬁusosmuuglw\mx £ Q12@ay #onat e under ice

coold ng, -=a#9dC kemperityte for 3Q amam. 'lﬂitereemtnrmtxturesxs washed with

wat er, drdfl%tsg“re&f.‘h% ﬁ‘:ﬁ €t ; “educed pressure.
Wﬁmﬁ% foestiar

The 20 P jon ot » "! (MR, and washed with
et hgéu tomewé&ohqam@wmum aﬂrate;ah W%&ﬁ@&%(

met 20/1 t etsepasatsfl crystals to _

car boxyl Hes) g7 %1_ é!cﬁml 1@ - qradeidia 3320, 3345 1790,
1718, 1630 Cov | cxs D C- Fiellt 803%- 4. 28bnUH 4. 50d( 4Hz) | H
4. 64br s2H; i R onig 1?4%9863(4 90 1718, 46Hs@TE 7 20- 7. 70n1 OH. .

25 UV: W (W@%uﬂszn(381%&953.281»&21&,2#5&(4&%&6 (c-0. 360,
(CI-IS)ZSO)«%&(ZI)!z)im,mﬂmcﬂdmmnﬂom ar to that.of above (1), diphenyl rrethyl

7[err] - phepyl adSlaS@mgd ¢=869 I.J’l}/lzgzs %p4°_dy6@d| azol - 5 - yl)
- thi ometayl o lmlBadethl a 3:i 30 % M@ em -!H - \(/ar boxylate (381.5 ng)
in met hyI% %Iagidodﬁre(s&nm}oth&&%g m MHW pent achl ori de
-(259 ng) -[Byd @CH isthy{ 01,34 Whi)iadiakol - 3Q )-\ﬂuﬁ ha and with water
-- epfieme 4 - shrbon mﬂ me : with. - 1. 304 -
' th| ad| az °sPh. S PEBAGNO} and | e _2-___ f"“h_ epem - 4 - _
car boxyl hadiasl US)-y 1 yl 3. Sxidletias _.3_@1,@-4].%,}‘, byl 3420, 3350,
1794, 172273c3rmg) Yield: sss% o T3S ONWR 8

1. 88s2El, 21675 HC @ﬁﬁgﬁofﬁﬁmng)ZH 4.52d(4Hz) I'H, 4. 68s2H,

H (3) In a procedure simlar. to that of above (1),

di phenyl @%:xv g.882 aﬁmlacvezsmsﬁmmnzm A52(AHAH, byt oxycarb
onyl nmet h CHZH. U L4 g: % - cephem -
4 - carboyy, )_ -ea‘a._ ( rchry %hgdl(fg,lbtégmﬁ%e} ') ok,% pLeat ed W|th 40
phosphus Jetepheal 04 i dablxiliiie (300 nghinCingthylene chforide (1 yrestdd wifhOOC, 40i th
met hanol phasphd ._,_pqmommswm_)epq_ . ,_.w_ 0 Gnlgp angl - anino '3 -
(1- .t - @ “:‘.. ,v"."ff“ ﬁs__. kI in _’-. : xy- 1 - .oxadeia
. -3. ce (] z,g)c'-.'-,g ate (189 Y| e'I IR -vm
179 753, ZZHCia ' o 45 NV\R. 3
s B 2178&%?“% 30s2H, 4.4-4. 60nLH, 4. 65brs|vH4§1 865 2HM
5 00d(4Hz)| NME: 1.4549HD a1.60-1-200m2H | 4808281) U 40-0060{1H7 6 - net hoxy) *(1):

'_A sol uii (ﬁﬁ5m|4ﬁﬁéﬂy5¢%(4ﬂyllﬂ,7§-%lfhm no --3 (l.- methiltetraiol - 5 - yl)-
t}ydn _e adet % -.3 - cephem - 4 - carboxylate (600| ng)

and 3,5 .m-mmm Bk 75 m:;msytz@nmmﬁ-ss 8 ny) ing a

m xser e aimhmi)ﬂe 6 dxidethAl-)3 2 121{600 Tog)eand 3,5 di} t- | s 5@f | uxed for

1 hour V\H?“FYé:-r _.5:"bw€ishydb)f35ﬁﬁwls‘nafmreeofesflé\ﬁel) iapd a Dean Stark

separ at or™® g B Y8 dihehgt’ 11 (3,50 - di -
- buty@'ﬁ,”@y- % %‘5: - xyb f‘ﬁy--d’ - 55 5
-yl )SSlothylbtm rieth % ot as— P laé:somhdbo* 0t e i s5co0l ed

hen i k8P ﬁqm”?%’%%“sﬂh%”mmwéﬁﬁﬁﬁ?%ﬁ%ﬂf ioc” 10" 15

for 30 ‘m nutes and at room
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9 tenperature for 15 mnutes. The reaction mxture is filtered, and the

solid iswashed with henzene To the resulting solution of diphenyfnethyl 7

- (3,5-di -t - butyl- 4 - oxo - 2,5 - cyclohexadienylidenenethyl) - _
imno - 3 - (1 - nethyltetrazol - 5 - yl)- thiomethyl - 1 - oxadethia - 3 -
cephem - 4" - carboxyl ate is added nmethanol (10°m), 5 and the .
solution is allowed to stand at roomterrperature for 1 hour, and ) B
concentrated 2 to dryness under reduced pridéEidle. . The residue is 9
chromat ogrigpfied on  Siedipedurd &r 16 38nuiks, 'P&Q’ea@ﬁdﬁ'ﬂ&u&(?s/ﬁﬂéﬁ&%dﬁﬁ%lﬁi HiadedV th a

m xt ure of "benzene awith . Tactbt adswhtingdeoThgiont of diphenglngéhytivengslsnedihyd - Bigyl- (3, 5
- di -t - ‘byl - 44-0 %x elehezadienylidineracthyD o imingre B b Glx-ymethyljerrazgl ¢ 5_- yl)-

met hyet r azol 5 -y hemeth @m’x&'&“&lﬁ‘ wethanel(10 mD), 4 -
carboxyl ate (906 ng);‘?’ ioksOgndle ehf“‘r ﬁu‘?ﬁ%’éﬁﬁ&ﬁr@ﬁ, “‘““‘d ’
10 (2) To a soluti 0n(305§) tohfaininl Q0% vaked dadCélittd with dTiniktudd 6 borzedd® %eO m )
and tetrahydrofuran g“Sl)rﬂ’ ivg élP ploethytj 78ar @5 F dieatgebmyléiil-& }ybﬂaﬂldml
themixture is gfirref gHE" ety irtsa myﬁlﬂ “i-tCPPhetat er
hove :@&&r@stm:&e\wah%ow( bhmwder

and extracted with met iy Eng sQeto ot 10

dried on sodium sul fiat@ydrdmd: é\mlmisraddeéd}x i Treagcnﬂ(elm@mrs&emﬁ:daé jsrsEHdC
pressure. The resid r i cho ?l“@bde oA s meby (30
g) cont ai ni ng 1% watglge . Riipns P ene:
met hyl ene chl oride (silica gel (Q(Dg)t&n hive 10 Rt ) mm?@ -
met h- oxy- 3 -(1- rrehemete@tbuém chlorigle (1 ytl))ttoznmedx ylméthyl?.@xaﬁmh = meth- -

cephem - 4- car boxyl {a ng—aﬁs@eﬁl e m:hem%ﬁseg W?%ﬁnpl e: .

73.6% inmp. 1680 20 162°C(,
.7 2. OObvrSZH a
' %Rc’g%l#}lc'ft)llsl H' As is apparent from

20 IRV m 3425, 33;@ .

3.38s3H, 3.87s3H, 4.32s H max??

above preparation, ni charpe T drotbR2M,0NTHEH, B.47SH) #S20H, WIR2R54921H, best
oxi di zi ng reagent CF00slble phenol.ic |nterred| ate to. intrqduce a rret hoxy at
position 25 7gs0f 1- W4 isavEeret fgm b ql-m e:gomm Son
Exanpl e 1=1 A $3I ut igghs Ricag FAgeys o “ﬁs e g é'tprpg%l - g
- yl)thioacetonyl- 30 oxy - 3[e (a" - phenyl - -

di phenyl nei t oxycar bdnymymoam do) 2 - oxoazetidin- 3071 - yl] - a-

tri phenyl phosphoranyl i e 5 - F_ ) o xed in
ni t rogen. at nosgger e ¢ %ﬁ%@%ﬁ&g&%ﬁ%&ﬁ% é’é’%ﬁﬁ‘&ﬁ und% E
reduced. pressure. Trie-yljasudmﬁphmlpposp enlBage (asmpgrdmphy(iml)islthﬂwd gel

(20 g) con- taining i FE0ERAEps for AP honm et 5§ : : '

=<1
.

ethyl acetate (4:1) lm %&iﬁ& Jprgkiic g et @ -
d: )phﬁnyl rre';]hoxyirbo%eggg%;;hl 7l éph(n& phehy --t A ]ha,% o ) s
yl )t hi omret hyi - ylt@razol 1. ta ya-t@pl(eﬂ?r ngi)‘b-rrp_
107- 109MC. Vi el'd: 8C0%HKEPZ IR WPW-IQ%‘@MJ!?%% 1719, 1694, 1630, 1600 cm
Exanple 1-2 40 IR g PHO.CER. AT9SI6M, 1630, 1600 coirat descri bed i n Exanpl e

| -1, diphenyl nethyl a- 40 [err] - (1 - rrethyltetrazol --5 -

yl)thi oacetonyl Xy - 3 err 12
ms_thoxycarbony cet g d nﬁ?&‘ﬁﬂ ¢ d ]‘E"d 'l d‘ ;‘:a 40

triphenyl - phOSphOI‘aﬁ&ﬂog}dﬁﬂﬁ 1 tﬁ]dhamy(.S m )

for 15 hours in nrtrpbgymagmd;n E#Sr g)ei nmmmlhm i )forolﬁ bauksi iga - gel
(15 g) to gi ve4gl| phmﬁm i chrppatography on g3 el 1' SLIAER iz
- phenyadni do) - SIp yr- " Dok 'v o a 45

yl)thionmethyl - 1 - oﬁygﬁdghxhn@ Yield: 67%ephem 4 .car b-. oxyI ate (540 ng)
Yield: 67% Exarrple I-3 In 1 procedure srmlar to that of Exanple:1 2

di phenyl nethyl a - i 2y p l&tﬂ
di phenyl net hoxygar b% en luﬁo st : bﬂﬁﬂ%}l .és:ho %ﬁ)( 50
met hyl betrazol - 5 1 IhyL yl-)thﬁmethy)xap-r(nmopy#y} 22 oxoamwd:az-elt-rﬂl-n -

1.- yll- b-triphenylagtphs
hours under nitroger;g

ﬂ@#alﬂ 0p 40 hayrs gfor 10

Bthrnido) >7d - =) 3t'(g‘ gi ve

RS0 3 r;npl@

di phenyl met hyl sE10 ieclibherior - B 9 clpticdd - 4 - carboxylate.
bel nzyl oxyphenyl aei do) Th mmag prepiodl from diphenyind ykt— haz(zﬁ - 5 -
yl)Ythionethyl - 1 - b uﬂl’g

starting material o __,,5-.,;9; .

(343- benzanido - 40g - aflyloxy S oxoazetldin -1 - yry -
| sopropyl i deneacetate by the '



al i gnnment of reactions conprising with 1) peracid, 2) t-butyl hypochiorit,

3) lithiumnethomde, 4) lithium1 - nmethyletrazol - 5 - ylnercaptide, and
..5). chromumtrioxide 10 _ 1,547 351,
10 to give diphenylmethyla- [3[err]- nzamdo - 3a - nethoxy -4- [3 - (1 -
- fretnyl - tetrazol - 5 - yl)thionethyl - .2 _ oopropoxy] - 2 - oxouzetidin
yl] - a - iso- propylideneacetate, which is treated-with 6) phoSphor us
bent achl oride, ) nethanol, and 8) triethylanine to'give di pheanyl nethyl m
- [2230- amino - 33 - methox¥¥A 3. 5 {3- (1 - nethyltlBtrazoi -. 5

<. - yl)thi O63xiv il phenylhethylQZ O B3O Rithido 23 B%Bag eupd B~ Beat] [err]
i sopr opyl mdeai:aw Bthiomgthyl [a- &somzﬂ :I\Z t-hxoa)mtbn yl] He nispd oyphen}l'/

B e o R

11 Am deylf ok ndiopopy hﬂﬁmcemne,whxchlsneatedmth%a- -

. lmemelgﬁ: gwéru oI mammns- (r -
rret hyl teta%wg% Falgrde Fﬁ@” %?%%Lml -- cephem -4- rboxyl ate
(192 ny im tARdidefomehen . fura (2 m ) .and acetone (1 nt) are. aded .
nnowphenyl n~ hyI phen | rrel onat. llnlg) and N. et hoxycar bonyl - 20 et hoxy -
1,2 - dl, . 958‘"&%’@9’ Y&?m - (o pepthyl@tgzol hé- i xt ur e
i st aheo \E, %m m reacti on mxture
od ~\ettioky - ihydroduin6line (148 Qighl at WAt er, 5%
ernighty Thed on sodi um

1 f*w g ,
- chromat ogg;ﬁ@ :
olrhazcmeymt al s obt ai ned

from ._W'é’m LEh n- p¥nt ane to
gi ve di phi X nyacet am do) - 3
- (1 - Fa - 3- cephem 4 -

~car boxyl ate rrpCHﬂ.lOmequo’ msglcg. 40% | R V CHCa .1800, 1720, 1680 cm 1. nax
25 . _ IﬁlNRm 7.00s1H; 6:95s| H, 5. 80dd(4. 9Hz) 1H, "
5. 0Bd( 4Hz INMR 8 250%1H,58625sm,65186@2&9&)1!335&&(4*3)%33% B§/ using a -

(di phenyl (; 3866 ny | ) acet thyI - amne
hydr ochl Qs j’:@? ; “ﬂﬁ;- i hb.phenyl mal onat e
and N - Ny@%ﬂg&ﬂ)ﬁh 1- : @ighllis@kne, the reaction

_ iy NOKY) - digdrauinokihe, thy e
"i's ¥ha- - Jegously: carried Zymawme@RﬂmQMMme!ﬂWg!We t & sanme
~product’ % Ped-mmdW-A03e. in 30 99% yield. m-p. 107-109C. IR v - 3410,
1793, 1719, IR69¢,, 341801793 419, 16A4 1630y 900 Zir(.). SO-- 281 ni-n (e=10136). NVR

38(CD), S. 8 &EH),S@ H 8brs2H,. 4.69sI'H 2, 4.71sI'H 2, 35
5. 02d( 4Hz): QV 6{ %ﬁgt&gﬁz !I.(ﬂséG 86brs| H , 6. 90brs| H. 7.0 - 7.5n20 ,
35 7 76d( 3.8463H,2 &30b02KIC #Ssﬁ‘siﬁ, Hg. slHEl’,arT‘pI e 11-2 To a

stl f%ﬂdﬁeﬂ%ﬂlﬁet fﬁ-%ﬁbrslﬂ? 6%9#?5 5m2°fr7redhl 88trazo - 5-
— - 3 = cephem - 4--- car Wxyf at e' (500
I n rreth Té’n 42 ic'hl é’rloff%?%%? are added pyr|d| ne (0.1 mM) and a

soI ut ion of a - (p - _nitroben H—anr bon_ 1) - a phenyl acety| chI ride
&1 |arn&g prasyprcin dy y ere t|on

m xture |e&bag1)r .‘ A "ndeatnm n@xﬁrﬂﬁ{ hhyy-hﬂ&e chiride. The 45
extra i wbﬁce_dtls)m ut!okemmhért,@n@ﬂﬁ m&kvedfdrdsdmwm.s'ﬁheto yi el d '

resi,due- F%ﬁmﬁfa;&fgmm% aﬁ%@wﬁl %ﬂ% (40,9

contai ni wamd et h§| acetate

(4:1), afdmmzawmo( &'roﬁi‘ujméﬁihedfeﬁsd gi ve
di phenyl regesd Rrogny)

7@“':031&34! Mxlﬂ@bdaz ) Ryt | acetamido) - 3 -
(1 -5 met HEEBpamdg .- %:g")ﬂ?%lrét%yﬂ)ﬁ“m' ' ;3 5Q,,

X Mo AL 256 - |
. 122- 12- Y|(€Hdzs Ul\lég (9%s - 278 nm (ea 18490) IR v
3400, 3340, %179%74%{%é 903 1631, 1604, ,1520,. 1345 cnr-

- IR:. tnax 3400 3340, 1792 1742, 1718, 1680, 1631, 1604, 1520, 1345 cnr‘

U NMR: 3 ", €S0 3.8853H/2, -3.8%3H/2, 4. 24brsZH, 4.65brs2H, 5.0551H,
55 S20Hg)IH, 53%6nzH, $.75mIH, 68G1E, 7207 7.70m3E, 7.50—SOAXAR. 55
[e]p?*® —150.6 £ 54° (0=0.350, (CH,;):S0O). .

50



NVR:: [err] 55 5.20d(41[err] [err] 11
1,547, 351 11 Exanple 11-3 To a stirred
soIution_ot_dehen¥LneLhuJ Z-—amno -3 - (1 - nethyltetrazol - 5-

yl)thiomethyl - 1 - oxadethia - 3 - cephem— 4 - carboxlyate (100 ng) in @
13

net hyl ene choride (11 m) are added pyridine (21 ng) and a solution of a - ¢

(indan - 5°-y 5 oxycar bonyl - - phenyl acetyl chloride (prepared from>\i
the corresponding acid (77 5 rrg)) in methylene chloride (2 m) under_ice_ - .
cool i ng, and twgmm_m_m_xmm&
pour ed i nt m xture of ethyl acetate. apgheipRiEB, and the organic layer is
t aken up. i s i s wash@d awtitrd sdhtmttﬁdtphgndlmyu?@r-lmcﬁé}( unthylgnwrtﬁ-on of
sodi um hydr gen- car ] el a0l N | um
chloride, driég on f%‘&@ ?- BJplyten ﬁﬁgﬂ eS| dug
water, and el ut e C%mmmmmm "@"“‘m"“"”“ ‘%"“q
water, arrd eluted w >0 give
di phenyl methyl 7[er r’ﬁd 1"""[ Ye" B “’ii&g‘f‘ m do]
-(1- nyl etl'baZOh :tclle, 1 su!fa@é,( idued - 10
car boxyl ate (144 nyis sxhca éeDesmg)‘éowdumg %ter{ aﬂre]umﬁxarrpl e
él 4 ;I';) adﬁpl ut![ﬁnl (i d!' b nagne ‘1- :1) Qfglve(d}th g]e{ azol _
- yl)- i omet hy
net hyl ene chl ofsi de & eﬁ'fae ;;d&?henbyrl gﬁ (5

sol ution of phenyl mal o 0 in net hyI ene chlori de (2 nm )
(prepared by reacting. %enyﬂmal ’éjngt}sggf'TOS nmg) with tinyl chloride

(0.048 ml) in a mxture of ether (1 ni) sl mathyl formam.de (2- drogs) at
room tenperature for; 2G'otm1u9t)n dr@mbﬁﬁwk%fmzs &el_ msﬂlﬂmlo-rs 9.

mnutes. The regcti i ol g )

dilute 25 Eydro %Qﬂb&ef’%ﬁ‘&ﬂ (Bhefied 2
concent at'ed. The resh;dtyﬁehlaﬁel(mmpwﬂ)fneﬂnxhye

cont ai ni ng 10% wat erdroPsin$ meqn femperpguret for, 20

benzene (1:1. 9 1:Qr tH: dLy ’:“\ _ , 25
phenyl acet ami do) - dd by oty & injtlg :
oxadethis - 3 - cephetnnure demymmnydlmn@ne((lwtorig )w‘élveﬂwhenﬂm%ylﬂﬁl(a-
Exampl e 11-S - - phen 3 W %1'§'8W‘8ﬂ ok
7[err] - anino - 3 °”tdfﬂm ﬁeﬁ@f‘?ef % (%0”“‘3/|‘5‘ oy 1- oxadethia - 3
- cephm - 4. --garboxylic add (78 ng) andnxmpwnAﬁI ani-ne (0 036 m) in, 30
met hyl ene chlori de (1 [Ho)a soltiendefch# -aneing +i8 j-h ~ eicthghetmapl 115 |- ghthiomedylockl or de

m onobenzhydryl est _,"l.'.;
nonobenz- 35 %i ﬁhﬂmgﬁ ¥d byCre:
in a mxture 0B5eth maltingte i

tenperature for 10 Kbml
reaction mxture is

acid (9:1) to.give Zhaihdeamidop kadethis
met hyl t etr.azok40 5 WPHPMM(@@ oxadet hi a~- 3- 40 ' cephem 44 40
-carboayli acid (60 .ng). - - 40

Exanple 11-6 To a sol utpoq, ﬂw,of &hd03 - 91 ,za, 1-5. l)ﬂmm,_.d, 1-
met hyl tetryzol J- S—l)ob&ldﬁhgm )dephed:ﬁfllo-adﬂbbhawﬂ mﬁﬁ” yl hlc
acid (78 npg) agg t r ineethyleheohionid y ¢

added a sol uti .‘-' FLs

and the nixture is - . ':- XN®% lvﬁtewased
with water, dried, andehwpmhatmdtureﬁfethybwm ' dwck!s@leed ekd mh%
acetate,. purif |§ p w(}rgﬁ)@@MﬂmIM’xEO%
wat er, and eIutst\/l a - e F%icetic acid (9:1) t o0
yield 710 1 (a- phenyl - - caboxyace umpb’h.q (1 - methyltetrazol - 5 -
yl)thionethyl - | - ox& soluon of dipherylnetoyld7, ﬂ wipiredn (1 dmethyltetrazadi-\5l 4 Ytieei d (88

. . fchloride

mg). Yield: 74% 3mf'luadde‘:1mdem£1u3 A e o-t-butyl

di phesyl thyl 7[serr] Seaut sl maosel s cﬁzﬁpormaue%w%ﬁ’ i prret hylg

- 1 - onadethia - 3-senc¢’.)b£ﬂ‘ieﬂ1y qm:tm)ngolxatmﬂ(vﬂﬁe ehlpridé (4 mtahy-laef(efcehborl de
minutes and at 0°C for 10 minutes], and the mixture is stirred at —30°C for 30
minutes, at 0°C for 2 hours, anda:roomnempcratureforBOmmuues.Themon

mixture is concentrated under reduced pressure. The residue is dissolved in a mixture
60 (Zml)ﬁpyndmeandwaterc 3),andsnrredatroomtemperamrefor1hour The 60



(3 V) is added to a solution of a m xed anhydride [prepared by reacting
nono-t-butyl 55 p- hydroxyphenyl mal onate (76 ng) vmth i -butyl
____chlorofornes C ,
i-n et hyl enechl ori de (4 nl) at -30C for 30 m nut es and at.0C for. 10
utes] and the mxture is stirred at -30C for 30 mnutes, at 0OC for 2
l@b , and at roomtenperature for 30 m nutes. The reaction mxture is
cgntrat ed under reduced pressure The residue is dissolved in a mxture
60 (2 ) of pyridine andUeBsl (7:3). and stirred at roonk
t enper at Ul%ﬁ&lr nixnﬂ@lii’ pougﬂemtofsﬁe-water,l&:d extracted with ethl .acetate, The o/
1, 547, 351extract is washedwnhwater, 2N-hydrochloric acid, water, 5% aqueoﬁs sohtiacbi on m xture is
pour ed | riodup prbongied : St aﬂ‘b goEtedThe exttact is
washed wt e T ONET of b b sol ytfon of
concen hymﬁﬁ hyieossplmb. mmm‘“&% Sos puritied |
concentr ap - dduaed AR ct is purified by
hr omat ogrig o8 rl'fsacy_!%rmw‘mmﬁ ell ‘(%‘h@)‘atb‘ﬁ?lﬁﬁﬂﬁg Aat er and el ut ed
with a m Pe iadnelizen acetate (4:1). The eluate is

triturated it ’é\mﬁ O 3 @Pﬁ’ré?l ’rﬂgﬂg}‘h@ne to give di- phenyl®et hyl

7[err]- (a -NMRs VIpH0SHY | 3.80s3H, 4z7bm0>4;asﬁnpz;nymmpam do) - 3- (1 -
mehyl t et r462bis2H, s:ma«mnm,rama(# boHz)1H, b46—83msieHh a 3 - cephem - 4

carboxylate (66 ng). np. 124- 12600 Y| el d: 46% 10 s . iR v CHci

3410, 3320, 418 ..wa 6 TPk Inhemvlmaloni  motiohénzhvdril ¢ 10 NMBR: 8Xs

1. 4Gs9H, @oB Qﬂoﬁ‘ﬁ'@' S 2) af %Eszms |

5. O4d4HZ)M *C.OMd irrifig. #66. irigifls C, theoat To-a suspensi on
. of a - p © apolytienas diphenyine ~ P nBropetyitettaand o o~ 5 (507 mg)
©in methyl @0 ; ' o;d) and oxal yl

15 bl ori: mﬁdr&ﬁloﬁ&ﬂid;e;ste@s%o , 20he mixture

i s added ﬂo@utahs@tmmmfaqchowmh mnlter, Jettpl} sodiugirsuifate, amB - (1 -
met hyl t et °R - cephem- 4 -
car boxy! aggery(ed B .Lm‘?mt%&gmm %ﬁ?ﬂﬁmﬁgﬁ%&x ox§- (80 -pl) at OC
Aft @5 st i ¢arbosiylacétamiidod O glfiehertyh- 2Q ozadethiad xt ue® i s dil uted
"with etyl3 aeem: MW@WWMJWfld&%d water, 5% 20 sodium
hydr ogencar IBna qwows,smmmmm-aand wat.er, dried on: SOdI um sul fate, and
concentrate ercmxj,u re Th | S mar ographed on
siltca ge‘i”w}@mcgjﬂalr' HL 0@%&@ 5§h‘a§€| 2{:& ﬁﬁcﬂka m xture of benzene
and et hyl aceta - oglve dlphenylnethyl TP -.[a- p.-
hydr30xyphenyr ia - dr phen uamq/ 25, .car bon Iado- 33 (1 -
rrethyltet az solug 111 -3¢ g ; - o5 3. cephem 4-
carboxyl agire mﬁe@‘ﬁo& ﬁ%ﬂngyl err] NVR:

[[err] 4. &aake Tdnd Dethds yqumohne(lszmg)m

Exampl e 1f9u19¢qualpomonsat 1 hour mtervals WIth snrrmgatroom ane)inTitragen Sol B6i on of

di phenyh the mixture is rlh reactiop mix ithethgl _ v )_ ¢t hj oet hyl
] oxade%%wr Wﬁé"é’?‘ etk

diumn hydrogen~
red
t et r ahy dr suke, a6 rdsidiuend2 1 mg)j:sq:ﬁﬁme»y( t@r@hﬁmmwlmg&ﬁ-t but yl

uéd il xture of
- (24Phi en IQ%WEB% re-0f enzeng aceme (4:1). The 40
car bonyl - PEOESS o ‘hy” our equal
portions g ldﬁ&dhﬁ& hé Sl .-_- phREAL Ure in nitrogen

35 gas, ammghmpmr@m M%red for 1 hour. The reactlon mxture is

di | used w t hrew etajm(,l 189&@%%90 Wi th 2N hyd rool:oric d, water,
5% aqueous 331&1'; s ogg;— cg;a 3;atgzazr;g \zﬁter dilg(ggll-cl),rnrg)som um su:cfaéeb
anduconcena gded redu r s3HLIr 432sZFh e 4682 e Is purifie y
chromat ogg%ﬁyz)&ﬁ’ FTAAKRHRIH, 688-—7y3mBE. 40 tai'ning 10% water, and
eluted with a m xture of benzwﬁlgt hyl acetate (4: 1). The - 40 el.uate
s triturat _e’ﬂo mdmnoﬁom ﬂeth’yi 7,et- hﬁrnoaad (pe nictieaizol g5 ve) di phenyl et hyl

7] erf] W%MMEJ%?] -5 - (1
{1 “ﬁ%@ -4 - caboxylate
! ' [ 34 1 1720,

11690, 15tbectiotl mixture s diluted mth ethyl acetate, washed w1th water/ BNJhpdrechlofix anpl e 11~ 10' To a

f

sol Ui on #id> FRteR é%'qﬁﬂl’h utiqy efyspdiurd hydsg t et rd&dol - -
yl) - 50 a‘m"qp I eint XA PN ‘ﬂ' ﬁ%% ! (10 ?@m% car_boxyl te

(96" ng) in- a m xture f



tetrahydrofuran (1 ml) and acetone (0.5 m ) are'added nono-t-butyl
[err](3-thienyl)- malonate (132 ng) 'and

1- et hi Y\I[‘\l| 2.0t hnvu 1. . L ,

the mxture is stlrred at roomterrperature for 4 hours. The reaction

mxture is diluted with ethyl acetate, washed with water, IN-hydrochl oricf

55 acid, water, 5% aqueous .solution of sodi um hydrogen car bonat, and
saturated soin- 55 tion of sodi um chl or gl& Pri ed on nmagnesi um sul fate
and concentral®ed, The residue: (198 ng) &Pt siediny chro

silica geu 10 ) ewinélired iwity alRbuwa dicbenzene arii3ethyl acetate (1:1) to yield diphenyl-
1,547, 351 merhyl 78 - [e- (- thmyl) - w - t - butoxycarhony] (g{%r’rh xt ure

of benzene .and eth ?ﬁﬁﬂé ) gpﬁm 11) - a
-t - butox?‘tf@rbony tmxl tetrazol -5 - 5

yl)thionmethyl - 1 - et:dxla17983 ”’lfﬁaé‘%ﬁ 4" - carboxyl.ate (56 ng). as

col orl ess powder. np. Nﬁﬁt-9@@DGh elasorg0a88in, S320m, 473l BOSTADIAS, 1720,
1685, 1630 cnr-1. 5.86dd(10;4Hz)1H, 7.00s1H, 7.1—7.65m14H. -~ 5 CDC162 NWR:

1ACnB11, 3.853UH, 4.32s2H, 4. 67rr8H 5. OEschid 1111 5. 86dd(10 4Hz)'1 H

7.00sIH 7.1-7 65n14Hl'o i T rén( fe k 7lerp]
. & h@tﬂ?mﬁgﬁm b

13

amno - 3 (1- t

yl)thiomethyl - 1 pydidiedinlomis (136 &g ‘: xatﬁoafemlﬁmydi@) 10
in a mxture of tetq'mfmg)amtw(o : '

nmonobenz- hydr Fasi
oy 12 o SR oy gﬂ%ﬁls‘*‘ms ﬁ’:s;du@@

is stirred at roomg}@m%&mw 1org) JontainigUD % [Rdter. I&ﬁtﬂiwﬂﬂa cbenzBneiTi X ed
with ethyl acet ateandvahil@d:tam @hl)QNdWymmd_B’ glve " 5%
sodi um hydrogg(gcar PRRRYCAraony: %wgiﬁﬁn #ﬁo‘fﬂﬁg’ g‘;‘;’ i Umag
sul fate, and NC e rfl Ltk Lyg er ‘reduced préessure. e‘resid I'S chronmat o-

graphed on silica gI 10 gmcgg wat er, el ut ed W|th a mai xture
of benzene and et hyl a §U 3&&]1%‘5?1 r’ltrat ed to give

di phenyl net hyl 7,8 49‘{“?1’47811 -}’r H&ﬁﬁ%’éﬁﬁ‘% 2 phenyl acet ani do)
-3 - (14t - but oxy N¥MRongl y69&all-l,azic93s11-120575dd(4,9az)1Hyl;md(‘l@hﬂﬂhyl 1
- oxadethia -28 - cephem- 4 - carboxyl @zamfi6l-120g) as coI orI ess 20 foams
Yield: 39% CH IR [erTgaﬂolt@lﬁQ?fd@hEGIMWﬂﬂmoaHG . topmicarbogylmethdo s o

1. 40s9H NVR 8 3 e §1 ; oS &7,

25 acetomtnle (2ml are ﬂi - = -,?,u.- 2 -

(76
25 To a soI ut’ BON ofa;ﬂjtﬁh %d
but oxycar bonyl et hyacetale,ewasmwﬂ!—dﬂ&te h )

cephem - 4 - car box B Rt L s 8 e :

t- but oxycarbonyl - of Herzer @R )% 1dm-([16.ﬂ:rg)toqnd

N- et hyl nmor phgki ne e.m 0241h1eﬁyil)t-rao@amdtﬂt-rﬂ)sﬂhet-é>uto 35
mixture is stirred oryl réaﬁ%%%@%@@smwlfsﬁ et hyl
30 acetate, washed h drochl or| c aci d, ‘water, 5% sodium -

hydr ogencar bonat e aqueBh 2y h9PQ o™ dr| ed on sodi um sulfate, and
concentrated. The resig Gh%n%ggsrl h99'zd9@9‘§k1 a5 p6k4HNB, 0).8801L ai ni ng
10% wat er, andoel ut eqlsum ;?bﬁzﬁ,ﬂomﬁﬁp sumenzenej g’?\d gﬁgyl acet ate (9: 190
to give di phenyl net hyl . [a - t- .-but 3 - carbonyl - (2 -

thienyl) - acetam do] To§soh,j(,,}ofd,§henymm;<_ y3 Lhﬁlhsrletlmmdmzafa 5 -
yl )t hi onet hyl 1 - so.xyijﬂuamthyﬁ.- 1-- cAdddadn e)(y-l athexylatcaelilg%blﬂ ®ss

foam Vi e‘Id 80% | Rixtyre grofra 42 ee lost of hemi-
SR P ¢

6.93sl 1 5. 72dd( 48 P‘E
4. 6Cbrs2H, 4.30i 2H, 2 iluted with ethyl acetate, washed with water, diluéd

Exanple I1-13 To a hydrmthlbm vdtepfmngobs’rmﬂuyﬂ hyg®geacastivnstey andsrater,édzxed omei t hyI

- 1,3M - thia |azol‘mdl sprratg) The residug is 4
car boxyl ate (2 %ﬁﬁ éggﬁ?&‘&%&ﬁﬁm

te
e (2
m) are added three - o - dipfens grythegptatbphyleetpddd y | rel2nat e

AR N{er - fitRnyl

(131 mgx3) and 1 m%mbmm P- YIW-I qxadeihnszd ePkep bydthol i ne
(107 mg x 3) at roo s fpagm. Sk erval After 2 hours, the
reaction nixtuf®e is di IR« tH5GAT) 1785 d%bemashed with water, di | ut e

NMR: s PN 267031, 4.22+4.53ABq(14Hz)2H, 457528, - 475s1H,
5 00AHEIE. 5.7344(49. SHz)IH, 692s1H, 69%1H.



hydrochloric acid, water, aqueous sodi um hydrogencarborat, and water, dried
on SOdI um suI fate, and concent rated. The reS| due is purified by

a mxture of benzene and et hyl acet ate 50 (4 1), and the el uate S
t urated with a mxture of ether and xi-pene to give di- phenyl met hyl
Y] --(a - phenyl - a - diphenyl methoycarbonytamido)-- 3 - (2- mnethyl

. 4 th| adiazol - 5 - yl)tbionethyl -1 w oxadthia - 3 -cehm4-ar
oxylMte (170 ng)..as col orl ess fiS4#asLYiel d: 47 5% .55 | v
3350, 1799, 1715; :1690sh cm ' b Fmax IV errJ 14,

Example 11:14
1,547,351 Toa. soluuon of & - _' ylme“t?ipexycarbonyl - -__ ylaleéhc% 39 11-14 To a

sol uti on 1og) im methgleqs (IHI42ml)aC| d (103. g ny)

in get hyI’é‘ﬂé’x’é)ﬁF'&? éo FPyI am n&=(0. 042

n ) “and eﬁﬁ&fnscjﬁf g“ nites at V

C -the -mnatpymhel(eom ml)mmemwh@ es;al)st@ wu;htﬂ yI nethyl . -"7[err]

- amno -0°¢{¢tu§§mﬂlr¢dwmwa&edw( ndﬂutfnmdlw!ﬂenc aEd,tmar,anﬂHous- 5 -

yl ) johi one¥ gencaghy a'a@r’ainﬁd b tedte (101.7 mgy) and

pyridine 00 209 watet, ind ELC il T oLy [T - it 1st| rf®d for 1

hour at Ofgivdidighénykhethyll 18 £y Hiphafinathycalboi & ¢b. VpHekylach hydrochl oi ¢ acid
; ' 5C niesholketrarohc it ithicutethyl xvdgﬂnar-?a dcphed- on sodi um

sul fate, Ipis (1212 ma) s gjorless fmﬁﬁtﬂerﬁﬁeduced ‘preéssure. The obt ai ned

resldue is dBr oghi 0yriadhd2diazs; 1700 gurgel (20_ g) 10 cont ai hi ng130% wat er,

and edut ed anci4 ng. acetare (4: 1) to give
e s i S e

rret hyl t et razo_= 5yl )th| orret Iﬂimlead-mtbl a- 3- cephem - 4 -~ carboxyl ate (1212

nmy) .as co or '-u-phenylaceﬂqﬂd(mmg)and [err]

15 MR [ ﬁg@z :;gmgd 1) oxy®ar bonyl - r
- pheny| aceie fsid %ﬂt@gdﬂu&m B{E%{fﬂe (2mt

heat ed atd:ﬁt(eﬁ);ﬁuetlfybﬂ.el- ah:dmr- 7ua ;dledijcebthlo-ZO pressure. The
resi ue| PRAIY idine 8816 to dryness. The

res? ue i %’g‘g{ de Y ﬂ%ﬁé # 9 ed iRto a
sol ution : 'Z' i ¥idter; drid loh Qodi - '.- orated3 - (1 _
7 :

-i met hyl t\eﬁer Ptésure, %‘H’F i

25 -m) is

aboy] at e &A% 7

2 y ) - Y}t hyl ene chl ori de

(4 nt) aty, " BNy ape : dl 7?1 mxtUre is

di |l uted W|t etkmbl_ aqueous sodi um hydr ogencar bonat e,

wat er, dil u?led hydr OC%’%%’I € aé?ﬁ‘;qgwﬂ/at er, dried on sodiumsulfate, and

evaporat ed (NMRY - .s ezjosqﬁ,@;&@n{z Thwmuﬂ,uamgmhymﬁpographed on

silica- g@SS@QSWﬂ&LMZSIMg 10% wat-er..to:give di phenyl methyl- 7[err] -

[a -4z (| ndan -5---_yl)Xycarbo (i!gr] '30°.- *-. pheylaeam dol - 7a - _

mei Xy - 3 1o  nutiod i Vi me)Lber{&E%hgﬁoemm 38 oxadet hi a

© -3 _ (142 m#) in med§IRe Xhbide 62 énblcﬁole’udamcﬁsmed&r né @416 Yield: 73.8%
IR vt  mi)agleaedyl Bletd (0 0256 nﬂ) Afgratitring 109 (35 oinuichAR.0°C3he mixture

2. 05qui ntgw ly yrith 7; : @ﬁmﬂﬁﬂy oy BTIS e PR 4. 53621,

4. 87S1H, gyl e (0.024 mi) in methylene chloride-(4 ml) et 0°CIEXaNpie .16

35 To a Setizt'bt{ If(ﬁnlsofmxﬁtes, dﬂn@&tdﬁmlm@rg@mﬁz@yﬁmb _aq@eous pod_rum

acet oxy pheydspeenes _Fh?_@[ m) cool ed at
00C, ar N A f 11 de (%) 0256 ).
After stidigHesk " Sbetd2bpliedilag _ sthdd xgd. (g.r adu ﬁy wth a
sol ut i on mdthyttetpiag RS r-r -oxaaanhme3 o?ph - 1#et cathogyla 3 - (1

met hyl t et (A me)ses f‘?ﬂa‘ fmmqs cluted yrithon prigture 9f b@?ﬁﬂheﬂﬁ - 4- carb- 40
oxyI ate ("ft? %ﬁfl}aﬁ%{;ﬂ ine (0.024 ). in nmethylenée chloride- (4 nl)
-at BC, sti rmed 3325, WORATW51700b T ed with et hyl acetate; wasBed with
aqueous sodiy hym%ﬁ?@?ﬁ“’s‘%ﬂﬁ%ﬁﬁ 4q Htgq%fn_ﬁhaq&%orl aci'd, and

wat er, drggepon sod| um Su ,ohcen rate reduced pressure.
Tbe obt ai ned reS| due is chronni@pleqﬁn graphed on silica gel (20 g)

cont a| ni ng_. W% selaticarof txedg:huulnmhptmdvh - hyd@kyphenglacetic atig
chlori (3 ipe Q0% mlyandogralyl 75 55 ]
di pRényl mﬁﬂ?b ASIC W) 7a -Smet hoxy - 3
- (1 nety _yliner.h 78 iﬁﬁﬂ VB (11 metite poalba - 3 - cephem -
car bay. yl - 1 - ozadethia - 3-- cephem - 4 - carboxylate (1017 mg) and

pyndur. (0. 048 ml) in methylene chiloride (4 ml) at 0°C. After stirring for 30 minutes



(133.4 rng) as colorless foamfromfractions eiuted wth a m xture-of

benzene and e-thyl acetate: (2 :1). Yield : -7,4.5% 50 R

3325, 1792.1730Q: 1700sh.cr 50 NVR: .
[err] 4.9[err], Exarrple 11-17 To a solution of g - diphenyl neya a
- p - hydoxyphenyl aetic acid 55 (254 nO i n met hyl ene cbl oride (3 rrt)

are-added triethylamne (0.083 m) and oxalyl " 55 chloride (0.051 m) at
OC. After stirring for 15 mnutes, the m-ixture is added to a sol ution- of
di phenyl nethyl 1§ - amino - 7a - hethoxy 543,351 (1 . . {ret hyltetrazol - 5- 15
yl)'- eioi0l- —=—t—== fer TT a .

pyri dmme (07048 ) HhangtRl RS, Mﬁ%ﬂ{ mm‘}%ﬁwﬁﬁi ng
for 30 m- nukhfs 1 vaporated undet reduwd pressure The obtamed resxdue is chroxﬂat{gﬁﬁhe35i silica

15 at 0 C tHeé mxt Bele(20 ) @ Evhtele enlxmaasthéehzmtahd sipyleous

sodi um hydr eger carb aggg % é‘ﬁgﬂ e, (g dipheagipetipsyeurbonsly recpon 5
Aegggg‘ Usie: B(f?e(%é&' ) 5| W mﬂéﬁ%ﬁ“&ﬁ‘ esi due
g

sodi um sul fate, and ey e
g) cont ai ni ng I%Wat er and-el ut ed

i s chromat ographed @8.6%il i a

with a m xture of benzgpe, -ejsgwbgls 1790, 1723cgb@t,gm-(12 1) to gr ve

di phenyl met hyl 47/ 0 § W thoxycarbonyl -
hydr oxyphenyl aetamd 7@-“'; ! it

yl)thi omethyl- 1 - oxad‘éﬁ'ﬂ - é(%séﬁﬁgwsﬂ(’ﬁn%ég%élﬁ{sgﬁ?%ﬁ g) as
colorless foam Yield. 49.6% | R % 1183315, 1790, 1722, 1700sh -
cm1l. max 10 (4. 6704 s?:ﬁm)sibhiofE-QZSJxﬂdhny Joxycarbonyl ~ & - p - hydroxyp henlaceuc

10 s oo, (o Bl et HMMM e T e

._c:

11-18 To a suspensi i) o
hydr oxyphenyl aceti c zc lﬁ }7% 3@8’?&% bleNe- Qrtlu oxﬁe&anga
triethylamne (139 eraﬁd JaErboxylate (Zﬂaaahg)lm déor(dBE xpl))mdanyndi® (80 u);

nitrogen to giye cl &adthe : 0_ .j on gpjture ds diluted 0C,
the mi xture |s¥(gdde q,:gusa,,,0 ,}Wa&, A, Qe B bodRb °f¢m£§%ﬁm e%z: 2
met hoxy - 3 - (I - rmdiyddlﬁ&sruaezml givebpale yéik)w foaﬁnhtrvﬂﬂfisfw}mtoéraphed)&ﬁdﬁﬂafgﬂa
cephem - 4 - car boxy(ﬁfa_ (121033 WaPFI' aydmapylrr di ne
SSP Alzj a‘ndht h??qm xt -;":’; ’é’;z g._ r@nﬁ "re | Sys
iluted with e () a; c

s 0o SRR L S L R
over sodi um sul f at e crystalsl meldmpcae hl4-c16°C. under reduced pressure to give pale
yel | ow foam which is Wdﬁbgﬂrml@adgsoa) alg==m6m@im. (50 g) containing 10%
wat er, and el utigd wiggs _% rﬂrsﬁiss‘iﬁ, nB!;%ite and acetic acid (1:1) to gi ve 4

di phenyl methyl 7 [err y%43s3 g anyl) -
PO -
Eﬁ?ﬁﬂ razo

oxy- 25 car bonyl a rz
5- yl) - thiometh . By ox t3$ﬁ5a1739s3 A7, 160k ar boxyl at e as

crystalline residue (230 ) Yi el d: 71 6% which is recrystallized froma

m xture of chloroform g]ther to t(SaI% %ﬁiﬁ% ln116C
UV 352 ( Gae Wf% 'ﬂgﬁe@ @@9
5.13slH, 6.92brs3H. -(0026m1)at0°Cmm Aftersnrrmg for 30' minutes 280°C, ater |

Exanple [1-19 To a mrmpmedanmasigglmbd - Tix f '-3-
thienyl)acetic acid P‘ﬁ&ﬁ‘?’ﬂl L3 Y M@m added
triethyl ai mnegs§O. Oéﬁsﬁgg i oﬁo@ C{ vaﬁ, 1<l N

ni trogen at nosphereeneAfchleutde,stwhshed n@hfﬁ% ﬁamm ln;tdtogswea]tonﬁemtvhsr nﬂbl-hydre S
poured inato a sol ut 35id, ¥ Hatengopgentra HERy - 3-
(1 - nethyltetrazol graphed; go: silica. ge :: . 71*':??? R 4
carboxyl ate (1@4 np) ok £ 0€L £ h;L@ylﬁed&ol(Bs-M) ofs
OC in nitrogen 40 l)Mglp-hlerexadMﬁerB -seephem -ng - Zrb@(late (144 362) s pelerless, t he
m xture is diluted %ﬁ‘m‘ﬁo ene chlori‘de, washed:w-th 5% sodi um

{o'n

hydr ogencar bonate in wbkev 178511720, cg A¥0remc’. aci d, and water, dried on
sodi um sul fate concen I at ur

silica gel %S_ﬁ?b E%ﬁﬁg@%4®b@ﬁ?m%ﬁg§pbenze%
and et hyl acet ate ( |ve 1P enyI et hyl 7[err] [a -t - but oxy-

Example II-20 '
: To a solunon of 3-thieny lma-lbmc acid mdanylesuer (120 mg) mmeﬂalenc
chioride (1.5 ml) are added tneﬂ:ylamme {42 pI) and oxalyl chloride (26 wl) under
ice - cooling. Afl:erstm’mgfor 15mmutes,thennxturelsaddedmasolunonof
55 dxphmylmcthyl 78 - amuno - T - mcthoxy - (1.~ methyltetrazol -5 - yl) - thio- 55
methyl - 1 - oxadethia - 3 - cephem - 4 earbaxylane (116 mg) in methylene chloride




45 carbonyl -a - (3 -tbienyl)acetamdo] - 7a - nethoxy -3 (1 -
met hyltetrazol - 5- 45 yI)th| orret hyl - 1 - oxadethia - 3 - cephem- 4 -
car box A—Frg—ax 61 —ftoam—Yield—qguantitative. [err] CDCl. -
"NVR: [err] 50 (3 53s+3. 503)[err] '
5Q Exanple 11-20 .To a solution of 3-thienylnkinic acid i ndanyl ‘ester
Olig) in rrethyl ene chloride (1.5 m) are added triethylam ne (42-tl1) and
ai6yl chloride (26 pl) under i ce_cooling. After stiirring for 15 nminutes,
) 3 of 55 ‘di pheyl methyl 7L$6- anmii no -
T - 3 pyridie (Zﬁﬂﬁhhwﬁnéﬁﬁmaﬁlsuned&tf&'ﬁ)r 1-holif) T8 rea> NELNYI °
oxadet hi g;? m@e&ﬁmm malyd:ge)ﬂonmm,etaw ene chl‘m/de

aqueus sofution, and water,

e mm‘iaia.fym =t T, e & irogplys ,@%gt og et 1 hour

The rea@& girg @Pbemlmﬂwl l-S[lalelF dﬁi:nylma egmwl_

2N- hydr oG] hwﬂﬁwg:sthylarlboamwmaqueus soI ution,
and water, || gz I7[8¥l'e and concentrated.- The-residue is
chr omat ogr a é’dmn s?"l"?’@ Tgb89,1736, Wl2emh- S - - - taning 10% water, and

B,

yl ) oxycar boMi’a'oeﬁ&Z:am%(o:]:lezsml-Icmthoxy - 3- (1 - nethyl etrazol - 57
yl)thionmethyl - 1 - oxadethl o3 cephem- 4 - carboxyl ate (140 rrg)
Yield: 78% Té R sofur 400 S H21, § o 1. 10

NVRS [ er o §1a§rchox[;t¢1§$(s 2 HJHeE tricths ,Z ;ﬂéﬁf g?:ggenylf_sonl c acid
nonobenzd#dfttcegphng- Gtimipg for A5 u%gat e (5 mM) are

added' hq Mﬁbﬂueth(xy?;@ 015 1) under ice
ol 5‘2‘5‘;@%&53

cool i ng. ,._, ature t he m x-
- 3 (1- % ﬂsevmé%sodl@-h cicaibon Iwaeer, o tHagtiestum 3 - cephe - - 4
&5
£:1%

tuRe is eyl 30 éﬁ%rﬁi mhy%ﬁ no -yp7a --methoy

- car boxy Rl ted “Ff @at '1£ gel 110D g pyri dine (120 )
unggr ic i b -[a A es, the mixture is
pod? ed i sretamidolny Ve amthmye-a oRiethy] 20 .C"DI’I cxcid, water,
5% sodi ufpiEu3 Tﬁoﬁﬁm@ﬁ& Mtl@tfoaldl(mchsbn na%nem um sul fate, and
concentrat d&: v w9h,d s, 110sh kixoat ogr aphed on si Lica gel (100 g) con-

(10: 1- dgy & gi ve 3aP3He AfSHet PRHIEL 743752, |4791H, 400s1H, t hi enyl ) - -

di phenyl met hozycsr bonyl - Egatnple II- f@&go] 7a .- nmethoxy - 3.

(1ret hyteazmaﬁsgs)dnmem hnnﬁ%@hmlm 105 mg) n S@th{li @ - 39'.' cehem -
4 - carbg orid ( memwmmgmmpmlmme efd)]m - [err] 6.87s2H.

30 anp 1 22 he ter)
30350 a ﬁemeuasmmoofhi%oéﬁh%% oaf,g";‘lﬁ tl M Ter 05 mg) in.
et hyl - esadsthisy] br wu%usmymeuad@m @mtm&) ]) and
- : ¢ cpixtire,

t ai ni ng 10‘:/%\{ﬁtera)gpd eluted wwth a m xture -of benzene and et hyI acetate

oxalyl ¢ : H 8 ﬁglrm for 15 mmut es,

the m XtggliGm _,7 ok OTE @ LI lpric agid, water, thyl 7[err]

antho - a?x{imﬁa _ M& is chromatographed B SIIF q%ﬁf,ﬂﬂé“‘fﬁﬁ I)tP jomethyl - 1-
X ] - begzetieDs ' Iy give diet hyl'ene chli or| de

35 oxad . __
(3 m) op onylacagnyided e 7o smethoxed at OC for®
hour . % Wity PP uf & Aashed wt h

2N-451ydro I rj CI-H!‘.I i um hydr ogencar bonat e agqueous sol uti on,
mﬁ.“?é*gﬁéw ma?ﬁgp@ Jo

and wat er T aEx ~and concentréied The
resi due IsMoma‘t?%@? animt nss3it) s OR2ACY. 5438 43788 Msiti,Ng 10% 40 water,

and el ut6S@sii§ t h a ture.of benzene and et hyI aceiate (8: 1) to give di-
phenyhnet h)[‘f‘]’ﬁb"ufé“ (e=L1.008 (HCHY | ) - [err] - phenoxyarb ol acetarni da] -
7a - methoxy- 3 - (1 - net hyhﬁtmrpgzlpb - yl)thiromethyl - 1 - oxadethia

3 50:cephentFo gl solutiomiob 3-thienylacetic acid- mono-3,4-dlmeth ylphenyl ester (120

in methyléne chloride (1.5 mi) are added tnethy]amme 42 M) m)x’:l oxalyl( chlolr?gg 50
(26p1)under1oecoohng After stirring for 15 minutes, then‘nxturelsaddedtoa
solution of dxphenylmethyl 78 - ammo 7 - methoxy - 3 - (1 - methyltetrazof - 5- i
yl) = thiomethyl - 1 - oxadethia - 3 - cephem - 4 - canboxylate (116 mg) in methylene i

55 chloride (3 ml) and pyridine (24 _u.l), and . the. mixture is ‘stirred’ at 0°C for 1 hour. 55 ;
The reaction mixture is poured into ethyl acetate, washed. with 2N-hydrochloric acid,
water, 59%, sodium hydrogencarbonate aqueoys solution, and ‘water, dried over niagne~
sium sulfate, and concentrated. The residue is' chromatogmphed over silica gel (10 g



oxyl ate as colorless foam (125 ng). Yield: 76%. 45 IR v

3406, 3341, 1789, 1740, 1711 cnr 1. 45 NVR
[err] 6.88s1H [err] Example .23 To a solution—of-3-thienHacetie—acid
ono- 3, - di net hyl phenyl ester (120 ny) ' 50 in nethyl ene chloride

(1.5 nl) are added trlethybm nie (42 4) and oxalyl chloride. (26 [err])
under ice’'cooling. After stlrrlng for 15 mnutes the m xture is added to
sol ution of dlghenylnefthyl 7 B - amno - - methoxy- 3 - (1-

nmet hyl t et razoll =yl) - thiopethyl - 1,5475351ny2dat_h_|_a =3 Cophora ._.A RY
caboxyl ate (116 ng)mhﬁnmgnﬁwlmﬁeaﬁﬁeluted wnﬂcahimxmdﬁ(b&zade)andmhm iedir@) (24
1), and t e’ ni xt ur etoigive dipheny @f@r- hiepyl) 7 @ - (354 - %Wxture

e R = wab®r, 5%

i s poured |}r;tg‘ et hyl% ‘.;551?

sodi um hydr ncar bon Td, wag er’,” di ed over nmagne-
siumsul fate, E‘:-’and concent meked. 3%%‘12 3@7 X rtat ographed over ‘silica’
gel (10 g)  contali n'ml%m%ﬂs&w%ﬂﬁ echewts; 12828 MiseRR, absmEnzene

and et hyl acetate (G00s+5024)1H, m.yl methyl 70.- [a-- (3 - thienyl) -
a - (3,4 - dinethyl phe[yln)"dxy@dr.t&ré?ﬁl%&%)do] - - nethoxy - 3 - (1 -
met hyltetrazol - 5 - yl)thionethyl - 1_ . %la -3-. 3 ephem 4- 4
arboxyl at e(128 ng) . Yigd glscldhid¥oof @ - diphen A - - (2 ~ ackBé@cid 179010
1737, 1712 ar1. (176mg)mmethylenedllonde\l ml) aresddada (005 ml)and°@1Y2256H _

3.5003 3.76s3K 4. ide) (0.034 1 ﬂq-p

To a solution of [e ijxmg%éf

f 0

BEPRREITIE RS

acetic acid 19 (17q0 "s csﬂul) 0ca:m:ﬁdndedssmedfor 15
trlethylamne(o 05 ﬂﬁntcﬁlﬂﬂntﬁkai

'l
nitrogen. After stisa® s°¥“§?n: ﬁ °!9‘<g"“’ Mségﬁfég e{o/ee
ve i

B‘_'_ .

solution cf di phenyﬁ’&gﬂl
nethyl tetrazoho- 5 ethy lnﬁﬁlﬁdﬁlh[ma-dlpﬁen m@mﬂmmw 20
carboxyl ate 15 1-Cﬂh @%m g‘;&’?ﬂgﬁ) at
00C The nixture is btp 36- H'?P&Y‘@%(l“?ipﬁlﬁs stfPF"b 8&et at e,
washed with 5% sodi um_mjdr 7851320l 7@ cedus sol ut ion, water,

2N- hydrochl ori c aci d;  ai wat@c], di ntrat ed
under reduced gress 5@“ fhe Bobt ai %%ﬁﬁgeg%%g’ g%M@W%Bhg% oﬁem lica,
gel (10 g) contai ni ng B W wat er, and el .yizsh a m xture_ of benégge ancf
20 et hyl acet at e Teta Bluton tuv-e(pd-liphzylo lqul Jaleé lester

di phenyl et hoxycar b }l.nmﬁy ﬁ"‘gﬂﬂi" L) rmlm am}ﬂg“mﬁ)xy 3
3- (1 _ nethylgetra Lo t“Pgna y phen30 '
-4 - carboxyl ate (1 mﬁazaqsor 1m&mi191a.rr1-_ ' 85%phue.4
1720, ca. 1700 cnm SNMB) and8pyﬁdxhee(so],u)25methy1en%emamde(7 ml)undemeeoohng Aftet
25 Exanpl e ||-25 Tostanmofomso(mwrssa e tenipemre) sb;gsyqu [peoyedcings §thyl

nmonobenzyl est 395t ochlagic geid, watp "1“.5‘—«-:*.hfnu :
triethylam ne 105 @;ﬁ%ﬁﬁ, ’%&d},%gﬁda@a( D cbhidin ?ﬂ%g% ad CRe iy At

stirring for 15 m nuhﬁ:&mumdwxzdneend:am adegise (1012) BCgive dlphmykﬂemybm S[ﬁdd’Ed to a

solution o di phenyl h#nyD) -« -yapayloxy <(1 - methyl-
S on 3T oA ot e 3 HRGTMR o ol

met hyl tetrazol )

car boxyl at e (2%04 nos, 48 (9 ¢@9m;)l) in methyl ene chloride (7 nl)
under ice’cooling. Aft t DIk, tq gat ure,
the m xture i s poured 1ﬁn oc'bﬁ g:‘aC(%it’ L 62%% 4Eagkl?%groch or| c acid,
wat er, 5% sodium hydr é’nﬁﬂrb H’t?@én ol ution, -and water,
dried over magnesium s[ﬂ]i’éréZQi&h@—@\ﬁé%;méd The 35 residue is

chromat ogr aphegson silica gel (20 g) co 10 §.250% wat.er, and el ut éd Wit hsa
m xture of- -benzene an@oetshmhona&eé a%h‘nmgxy&ﬁboﬁm\l@ dl(ﬁh%ﬂiofwéﬂﬁwoxﬂ - [a
- (p- benzyl oxyphenyghenylacetit . anmwm

@inb tnethwizﬂgg _3-
(1 - methyl - tetraz&ﬂo‘ﬂGml)ay#° mim%& o]re > i, gtitred for Y -4,

car boxyl ate as sgol o7 m‘ﬂm‘# i 1.5 l)thlomethyls-’ 1 - bxadethia - 3- 50
40 5.09s2H, 6. 2d . 40 &A?si e (1017 mg) and pynd.lnc 10.024 ml) in methylene chloride
4 ml) at 0°C. After stnrrmg for 30 minutes at 0°C, the mixture is diluted with ethyl
acetate, washed with water, dried on sodnum sulfate, and concentrated, The residue is
chromatographed on _silica gel (20 g) containing 10% water, and eluted with a
55 mixture of benzene and ethyl acizhcatle1 (41;’)‘23: give %ﬁlenyimethyl]?ﬂ; o - pﬂ] og- 55
methoxybenzloxyphen a = dipheny| oxycar ylacetanndo-: @ - - .
.3-(Q1- met{luetrazolij- yl)thiomethyl - 1 - oxadethla 3= cephcm - carb-
oxylate (190.7 mg) as colorless foam. Yield: 98%

2
o U

v, Al
cAKHOE
U 1



NVR: [err] IR [err] [a]lnD -7[err] 45

Exarrple 11- 26 45 To a sol utlon of a -

(193 ng) in rrethyl ene chI ori de (2 rr1) are added trlethyl am ne (0 0416 m )
-and oxalyl chloride (0.0256 nl) at OC, and the mixture is stirred for 30

.nut es. The resulting solution is added to a sol ution of diphenyl met hyl

Yill.[ err] - am no- 50 7a - rrethoxv - 3- (L - methyltetrazol - 5
Uhionethyl - 1 - oxadethia 948351 50 cephem - "4 - carboxyl at¥% (101. 7 ny)

and pyrndin O@ﬁé] . hl:oride. (4 n}.at "0C. After stirring

for 30 m nu I\Q@O’t %ﬂ&&g %?I uted with ethyl acetate, i\/\//ashed

Wi th wat ef Nmzl ed% QelbssF3A08 3Bt 270s381) 03.T768H; 4120624, e4ld7sZEN e T esi due, i S
r omat ogr apssm,wsmds;omngel (20 g) contai ning 10% . water, and el Ufed with a

55 - m xture of benzene anoh lgza}cet ate (4: 1) to give diphenjl nethyl
7jlerr] - [ﬁuﬂr&edmémmn? w&b&aﬁmﬂq@ aithiPheny| metshoxycar bony
ceam do] methésy --3 N@t-heeigletdzol - § y}) idnieyhyl €1 53« ceplieyt hi onet hyl - 1 -
oxadet hi & --w@oxyhce(mem)-ls treated (yvithtye - Bxg‘é enfls ool or | ess foam
Yield: 98w methoxz@nzyloxycarbonylaoetyl

37 ndel fth nd?;x: t(xl);r:s and 247,351
181gerr] ﬁﬁmﬁ @lg)gfndj AR, )ﬁo?fgm dlphenylmethyl?m .a[,,procemure simlar
to that ef-@Ex &@pheﬁhlphep koenbbsdgiynzyloxycarbenylestamido) Y&+ 5 net hoxy - 3 -
(1 - met hythpvt-r?a-z - 5 -y hﬂa‘rm&'ll = quadethigyy 3ii@PBF™- 3 - cephem 4
car boxy! &t & 3? G“W'Ttﬁea - (p .- net hoxybenzyl ) oxyphenyl -
p - et hoxyB?en‘z }Z%HG%W%E‘FM chl ori de prepared. fromthe correspondi ng

d I f d 190
o) Sand ursﬁb%m'gmmm‘%é% W&edﬁ%t%ﬁiﬁéﬁ%@h?m?é{é('42%() to

gi ve di phenyl methyl. 7[. [a- 10 p--- (p - et hoxybenzyl)oxypheuyl - -p
- rrerhoxybe ox) ca.bon Iac - pethoxy -3 - met hyl ker azol -

_ylh) EP oxyl ate (145 g)
o co O e Sl

: 0 Osh gn 1. 15
tzssldedmasol@:od%dipﬂ ;memyna(samm B:l?rﬂe;lﬁ:lxw 3 82~3®th1-4 27b1s2H, . -5

4 5-7b-rs3 $ >HyDtinipme: oxadetiip 143 gylate {1 irred suspension
of p.- %mﬁmﬁ Eﬁm;ﬁ? e&yl ene chloride

(3 1) ara ic la@drendSkatdr] dried idr Sodiun\s sy dofRntribd i26 ,u) at -
15C andtobeegmqypfn@mbﬁn msbmhwhsdchfomtomhm qum gelt COE) anghe mxture 20 is
added t o S rith4 mist }gg PRIF Bk aispic adip O9: Ly, oeﬁpﬁgﬁfm dthoxy -3 -' (1 -
mi i et hyl -1 gt 4 AV ey ﬂfy:l'oxadega‘- eyl - cepherm - 4 -

car soxyl adxﬁatéﬂs(l&nf(gjmg)mﬂa ,Lene ‘chl.oride (3 ) and pyridin' (63 - )

and the' mi gy eCHE 354 3300:024008r, 390, 1721784 1512&,—@ Theé: reaction m xture is
diluted wi.th et P¥¥ acetate, washed with i5° ~  aqueous’ 2N hydrochloric

acid and waNMR: & i€ o&@ﬂyédlmz,f éﬂ@?&aﬁd&éﬂnc‘bﬁbﬂs&ed 25 to give.
crude pr ddgees3 m Em _chr phed ica gel (20 g)
andwljut ' lrzgiwtﬁ,, o é(lflg?] ﬁz . {h gpid §9ﬁ .ll) to

gi ve di phesdgthiast iy (4% za¢idoxy) phenyl - a-
car boxyad@?&ﬂﬂd‘bﬂmmlewml)mmgﬂmmsél - rrehyltetrazol 2 B- yI)dhoet hyl - 1
- oxadet Denict&fiiem - 4 carb- 30 .. oxyl ate| as foam’ (71 ng).:Yield:
45% i & Example I0-1 . - 30 [err] NWR |[errI [err]

Thedpr oduct: 'Rohtsahﬁmcbfdiplmﬁmétnﬁ 7#@)(.0: beﬂ!p]:enyl(mhexyqatbonﬁydr odgphenyl - ar
: @5& Vlﬁé _ 0}5311 etrazol - 5 -
o 7 ?ﬁ. :ture oxylic acdd by
5 canpﬁ@ ™ 4 nl) at DOC for
20 A% nut esﬂdunms @aﬁqddty omvgr@h bilica | bil(lol containing: 109, water, and 45
ted 'with a mixrture of eth 1 acetatgm aoenfacxd (9g)1) to give 78 /{’(a - phenyl-.

o - carboxyacemmdo) (l methyltetrazo] - 5 - yl)thiomethyl - 1 - oxadethia~"

%l;l%ephse;!;é carboxyhc acxd (57 ng) aspowdet mp 157—159°C (decomposmon) -
50 IR vN“"" 1778, 1670, 1606em-= --'-;; e s

-I__R_ _ KB‘ 3420 zszom, 1775, 1674, 1606 15285 1376 cm" SR

uv: )\l% NaHCO’ 2655 m (3—9442)



40 To a solution of diphenylniethyl 7E3 - - - -penyl - a -

di phenyl net hoxycar bonyl - 40 acetam do) - 3 - (1 - nethyltetrazol -5-

yl) t hi onethyb—3t——oxadethia——3 - cephem 4 - carhoxylare (120 ng) in .
met hyl ene chloride (3 m) are added ariole. (0.3 m) and trifluoroacetic
acid (0.3 nl) in nitrogen atphere at 0C, and the mx'ture is'stirred for
1.5 hours. The reaction m xture is concentrated under reduced pressure. The
45 residue i 8 purified. by chronatogrsgt%pon silica gd (10 Q)

contai ning. 1Q<% ng\l\lFl'[PL —and45: -euted withh xture of ethyl acetate. and

acetc aci di(9.1) to Mf 1I§eNaHao,mrm,my
6dfﬁ

rrerhyltetraZOh - 551 dﬁﬁnﬂlﬁéﬁh’m{h é&%ﬂ%@@@‘% s“gx%’hﬁéiﬁgehs:pﬁg -

. 50 [err] lb‘[" Iﬂn” —903;1;42" (c—0310 1%, NaHCO,). 1,547, 351

19 NV\R 8 1% 053(83;‘ %ﬁ‘g )43&5(@2/23?4(—281051219}5@151 2580580 2H 5
5. 16d(4Hz) | H 2, "5 2f4 Py )IH, 7.37s5H, 5.08brsiH (the |ast
peak gradually dm ni shed) [cal D2- 90 3 7hxadfle (20 310, 1% "NaHCOBJ. 5

CD: A(O (0.155% NaHC@o dlpmﬂ@em%)[ 2056- lﬁc(aﬁ%l),oxyaﬁﬁh@ylllﬂ-(}ﬁ)nyl

5 249.5(0), 233(-59 5 Ylte '
di phenyl et hyl 7h(3 laac lsﬂﬁ ?ml) and - 10
acetam do] - 3 - (1 The matto uﬁedvﬁ et!sbi tep m&}’ ran@)ﬁ |a-

3 - cephem 10 \ esndueahludmnade
are added. anigol e. ‘- ; ‘Hc&‘ é%%“{?721-) ultmder
I ce cooling, and th '- TWhturel

is diluted with ethyl: ﬁ(:.eJHllﬁl 1?6@51 Jb yyater and aqueousc- sodi'um
hydr ogencar bonat e, drled 2 uad) evapora e o the residue i's triturated vvrth .
ether,. and the resulting powder is collggtedy;RBy filtration to give sodium

7P - [a- 15 (5 - ﬂ‘adaﬂydlohcb‘{)dipﬁénbﬁﬁﬁhm a-me@yJ@o pheaficeinbide) -3-- (1 .
met hyl t etazoi 205 - (4t npithigrhethyl - 1 tthia - 3 ~3epheep hewhﬁe

car boxyl ate (603nm) agf %‘ (ﬂ‘b’i Sﬂfsﬁﬂ) %’ﬂéedcwﬁie( grifigarop

sol ution of diphenyl7g ﬁommmq ted e M@? S e
20 (1 - methyl t(et.pkeny:ll-a— @rboxyydejainiiopN®t fiy. mcthylceuazaxa o%ueth

cephem 4 - ca?sooxyl"aﬂlde‘hlazé '(Gl?‘!?mrrg‘)-mm %cmmqﬁmﬁ(nmqw

added anisole. (1 m )d WO{I uor oaceti c aci d (1 m). in.nitrogen '_

at nosphere under ice.: C%I‘Iag, AHE YFb 16hemiire i s stirred for .70 -m nutes.
The action mixture i's concentrated under r educed pressure to gr ve i [err]

- - - e_IL
) inforethyi 33 - 3p. ok ia potﬁrg)lggn; T

Yield: nearly quant Iaﬁ@.t('ll\/ﬁg Gilil) are athdaiﬂsole (02 mleZIZBmﬂ 0, '
1604 cnfF4. Exanpl e ¥xtdacikh(02 mbM“DoAfmeOmnutes (under icghoqotings oh gvixtumar bony|

- a - phenyl aeram d¢); O‘“d""md“ P“:j:gf t‘%ﬁr ‘ﬁ“‘ m& t hyl
| - -oadethia 353 - Gﬁ‘;‘%g rﬁe?& ﬁm‘ﬁﬁh@ w I ene35
chloridk (2 m). aremﬂﬁedsa l)ﬁiaine:h;(lOJZo thl&nd -oephénk 110 earboayhehmd:(mmgyi (0.2
m) at OC. After So%rﬁit'égyﬁrﬂ'émmﬂ%@nbé’ i 7§%-t he reaction mxture is

concentrated under redIRed; Fssl,rm?o,i'do&cmesl due is purrfled by:. -
chromat ogr aphy on si lica gel (5 -.g) containing 10%water, and. el ut ed with a

m xture of acetic acid and 35 .. . - 9) to -"| ve 75 9 ;--;'- -'-;a -
carboxy - a - ﬁ9heny|ac tSelpt . 178 - garbanyl p a - PRI 40
yl)thiomethyl - I -4 Lol k '

mp. 165-1700C (decomds ' ;7&4 1605
cm v Exanple 111 4@0% hydrochloncm@lmﬁummwdm ra@;#tywﬂtﬂnpemm for nj b-

carbonyl - a - 4hp 70 minuts. Thy

yl)thiomhyl h- 1 - o%%éﬁ m 7&;@5153}' oéaaactfz L@%%‘%&%?%ﬁc -

m xt ure of methanol der reduced pressure to nge dxphenylmethyl
- (o'~ carboxy g phenylacel:anndo) -(1- methylteuazol yl)thlomethyl-
50 oxadethxa 3. cephem- - carboxylate (576 mg) Yleld 97 6% (crude) - 50

' - Examplc -6 '
: A mixture of dzphenylmethyl 78 = (& ~p~ hydroxyphenyl -a - t - butoxy—
: carbonylacetanmdo) 3-(1- methyltetrazol -5 - yDthiomethyl -.1 - oxadethia -
cephem = 4 - carbogylate (74 ‘mg), thiophenol .(0.075 ml),: and- trifiuoroacetic- acxd
55 (0.75 ml) is stirred for 1.5 hours under ice~cooling. The reaction mixture is evaporated 55
under reduced pressure. The residue is punﬁed by chromatogxaphy ‘on sxhca gel




m) is shaken in the presence of pre-reduced 5% pal | adi um on carbon (700
g) and 100% hydroclorlc aC|d (2 n1) under hydrogen at 1 atm and at room
____tenperat S N VR Xt L
renove the catal yst di | uted with wat er 45 (120 m) cont ai ni ng 10%
hydrochloric acid (2 m), concentrated to renove the organic sol vent, and
extracted with ethyI acetate. The extract is washed ‘Wi tih water, dr|ed on
and evapo under reduced pressure to give

P @&Sﬁ = a = nhef\\/l aEpfam do) - ng (1_-

| rret hyI tebonamig 10%. Walyl‘»' - mmm MS@re of aceﬂi acid gnchgibylegtate 3 cephe -4 -

car boxy! & B‘%_ | m" PROR dﬁ‘“‘““ﬁ_@;_ e 111-6 X nmixture
of di |oheﬁvd!xl .-ﬁ"ee nmp-a, CHxf] Qa&ﬁé’?lad 58.99. butoVy-.—-
carfonyl ac rmde)429( ). net hyket razol - yl ) t hi omet hyi’ ~#1
oxadet hi a -gg3-, KBplgm 1784, 172(;:@:-boxyl ate (74 nmg), thi ophenol (0.075 m ), and
-trllluoroacedc 55 (0.75 M) is stlrredfor 1.5 hours under *

i ce-cool i nguVT ea@ﬁm(ﬁwm i s. evaporated 55 under reduced pressure.

The reS|due S purlfled by dcromatography on-silica gde

1,547,351 Examp! CO ta| ng 10% water,
andoel ut P (850! 1 Mdhﬂgﬁgﬁh f{’%@[‘e (1;9) -

Theel uatgnasg ;nem&iylen @yﬁ)ﬁg fqe t ol gl ve-7,8 -
(a- p - kwidlexmb d-mﬂuermétfc m:smlja)oec en. Altértwltringt razol - 5 -
yl)thio quﬂthn a0 @ﬁ mwe,w Ric acid (30 ng).

Yi el d: 5%34;?_ “‘myf'mf"e @% IR VR 3400,
1787, 174U chrbdzylic 44%as ﬁ%&?ﬁd 149RC! phen);l met hyl 7t O
- (a - ps9eshydr oxyphenyl a - di phenyl met hoI ycar donyl acet am do)
-3-(1- mathme_mm;m 1720cr. Y| ) t hi hyl -1 - oxade- 10 thia - 3 - cephem
-4- car boxyl ate ng)- i'n et hyl ene chloride (3 m) are -added ani sol e

(0.3 rnl) aWM:# uo?%@@t@:—@&?@)d (0.3 m) at OC-under mitrogen.. After

stigpring for 1 hour at OC, thEmﬁpkﬂD-Be i.s ‘concenttated nnder rzmuced
pressure, tfl‘ptauvlmoeiﬁﬁ._,y caxd - oM gi ve 7[err] - (a
X andMBthyl tetrazol - 5

kic acid as
'Etré&i)nmlﬁe‘ﬁ@h@%ﬁé% 6% 23 R v KBr

NFRbi bt amd (1 9l -
col.gr | es oyroudeit rdofhltemprratuie
3400, 178‘Pndqmmd:mssure he resid Kgﬁ
Exanpl e 8 water, and eluted a mixture
dlphenylf

1) - 207 .solution:-of
"eflésn?(ﬁ%em mﬂ% [a (2 itglmo&pmai-bozkyl acetad] -
3 -30(1 - 4redrboyl % - Oxadethia -3 ca&phem 4 -
car boxyl at empA4§6 °¢@W@H@m)ﬂ\é‘ﬂd % P%r ) are added anisole (0.4
m) and aciIR:(vl 3390a1766,0670: 0608 W20 eurkt.ure i s stirred under ice-cooling
for 4 25  [4],90l9+3nd (@to.279,0r tNaApopat ure for 40 nminutes. The reaction
m xture is cnndcea')t(o.a‘l%d%lNﬂHﬂOx)em&deE(rééer%@Iﬁéwm%e is,purified by
chBdmat oWlﬁrﬁms@éo(g@V@S g) cont al ning 10%water, and elfuted Wth a

m xt ure of etn’b%[gmacetate and Hxapl 9 1) Theel uaita%zls triturated in

et her toq|vlé ‘hm}i‘ l .- -3 .- (1 -
i-

met hy t el ( m%&% % dmfc?ﬁéﬁ%%&m 30 4

cardpoxyl |0cca¢r|zihours. The reaansh &l AR Ok duciiD Pidsdre. The 40

30 np. 13gid 6@@@@9&: jShrot ': hﬂi@omh(ﬁg) COMgdlﬂ‘}aavaE% IR - Vi

3390, 17 J6710. 0 TR08 5 - ‘E’ 1‘( y[) “[err] o

35 Exarrplge(.' Lebaiit & Oty 7'[;"er ze“‘f“ (3 _tieyl)) -

at -4ut oxyﬁcmwm | ersm(:uss-—mmmad:rm - .5 - yl)idi ornet hyl

| - oxadet higa ,3 Nui%k paeimAo. 169, Ry wkat e (56 ny), ani sole (0.35 i), and
trifluoroacetic™gid 6 35 mj I's stirreeat 40 ~ .0C for 2 hours. The
reaction mxture i's eva oratﬁampladmloreduced ressure The 40
“Toa solunonof dnphgnylmethyl 78 - ( - diphenylmetho: p d‘:, phenyl-
acetamido) ~ 3:-(1 -t - butoxycarbonylmethylten'azol yl)tluome yl. -l .oxade- = 50
50 thia - 3 - cephem -4 - carboxylate (60 mg) in anisole (0.5 mi) is added trifluoro-
acetic acid (1 ml) under ice-cooling in- nitrogen, and the mixture is kept at 0°C over-
night. The ‘reaction mixture is concentrated under reduced pressure, and the residue
1s t.nturated with ethyl acetate to' gwe crude 73 - (« = catboxy - a - phenylacetamido)-
- (1-~ carboxymiethyltetrazot - 5 —yl)-thgomethyl l‘-oxade;hla 3 - cephem - 4- 55
55 .carboxyhcmd(Zng)aspowdet Yield: 64%. - . 7 _
‘m®: v KBy s



residue is purified by hrinatography on silica gel (5 g) containing 10%
water, eluted with a mxture of ethyl acetate and acetic acid (9:1) and
trltura%wwmwf [a - (3

- thienyl) - a - carboxyacetamdol- 3 (1 - netyt 5 - yl)thiomet hyl -
1 - oxadethia - 3 - cephem- 4 - cub- 45 oxylic ;cid (37 ng) as
col orl ess powder. np. 155-160C.  Yield: 96.8% 45 Nug IR v

3400, 1770, 1692, 1610 cm Exanpl e m10 To a solution of diphenyl nethyl
- (a - di phenvzéil oxycarbonyl -. a. - heny|}¥é& anido) .3 - (1 - t -
but oycar b@\/I met hyl tetrazol - 5 - yI )thi pambiRY-12 1 - | xade- 50 50
this cephem - 4 Tocasoln 6faii hietheh TP - [d- arﬂu&q}ceb@ﬁl-&n’(z. tihnnw)dded

trifl uoro acet ic a nEIEP“tP @l“t‘? i
mxture is REpt at : ;. i
@ﬁaﬁdﬂevef@ﬁt

under reduced pressunﬁvedaﬁl

. KICr
gi ve crude 7p9 - (aomdercghtgdt phdgr&’ 1 mﬂl3 mx‘(‘ﬂe*“hefg‘deth
Ve
Cachor e 1 o r om0 v%mwmwg;cmw o oa

H?l [irlrll" [errlloI t2 ‘%ﬁi s dec&)mposm&mfrom 160°C. Yleld t " but oo aﬁplﬁi
- 0 a solutl on | - - - u oxycar ony - a -
(2 - thienyl) _ m???dgﬁ’%a o

-fhi__.

conten i T oSl apliteey "’EMQY; erifte s

acetic "acid (W55 ni3)- dephemni-t4r-Cgitbory ana gided melsoleh e lS

mxtureis 5 allo gg@ﬂaﬂﬁ‘m?%%gm& F\;ﬁfé‘ﬁﬁé’“’rﬁ €i on
- %@?%] ated .
& ﬁlﬁﬂ

m Xture i s concentr

vvihf[h. ?)m' xtur eQ:of b?fmm “cgphﬂ(}?tl aﬁd)rtbrgﬁir M ixflnk b oty a‘l{:gatg- (2 %
thienyl) - a -2Car gw - 0 ZAthozyaDRt “@Fmm & -

yl ) thi oomethyl - 1 thi 5 %t%qwl 32 yFﬁ"t&’xﬂ’Baﬂd “58a5ci d
(30 mg). " p. decomp8& ¥, ’”Paﬁ‘ei 3%171

10 IR v 1780, -17% crmx “&H%lléﬂqu 12 To .a sol ution of -

di phenyl bet hyl ,703 - (a - phenyl Wﬂ%th xycar b - 'a et ami do)
- 3 - (2 nethyl dds"l"'f"l‘h"gtp‘il’%? Lj;gbrﬁ’ a&%&“@ t hi a-2>
15 3 - cephem ﬁm ﬁﬁ@z ilgjlﬂnﬁﬁ Jriy e 3m)

are added ani sol e JaE.scﬂeO(oz :ﬂl))mcamﬂudrdiabd’u ek (lm:ﬂ)laCO‘%ﬁ;lAfﬂel(ﬂﬂngia) o fo@@ and

the mxture is,stirmhee éewmmsmmwd ipdler pedug (
concentrat ed uhder g e A 9 e 1 3 - el T § K crddlda gel’
(10 g) containing 14 _')Q;coloﬁ h.a.m xture of ‘et yl acet at-e and

acetic acid (9:1), aield ¢ S9.8oumat e19—H169C. 2 ni xture of - et hyl acetate 20

and ether to give 7[er:a OH ISk -9@00) carboxyacetam do) - 3 - (2 - .
methyl - 1,3, 43 20 th| 85(c- FFt hyl -1 .- oxadethl a- 3 -
cephem - 4 - carboxyli énam % ----- col orl ess. pOV\der Y| el d :45, 1 %
mp. 130-132C.. KBr IR 3‘ ““I6oo cm. - “Exanpl e
M 13 25 To a sy isdPO m&#ﬁsbm iﬁw#ozs)éﬁ, 40—42mzn,

di phenyl net hoxycar bam;sézH;MleH,[stleslm‘?SSsSHi acet ai do) : et hoxy -3 - (I
- methyltetrazol -5 - yI) - thlomethyl 0 e- thla -3 - -cephem 4 -
carboxylate (134.2 ng) 4. % &% Wn&ﬁ‘%g & g g (0. Zp
m) and trifl uor oacabdukyghed a - ﬁ&m&gsAdeh fibekeko 05 2fpehibmdtih- 1 -

hour, the reaction m-xdxadethml-si-c e33¢r usﬁﬁhjﬂéﬂe btide(aﬁlj
triturated with 30 sple oac a' The mixture is

henyl acet ani d _ St : 4 pentanc,
5|)t%i onet hyl le))1 - s0x@dsf 5 Cftphiomed r..- JPTTCcaiy 1 T et s ¥
col ol ess powder. Yi @ky!ﬁca@(mm)wpolorbﬂs(feamm(yj U[err] 35 e Jerr]
35 . [err] mmp. IOC-I—_Ilg;IC. Y:eld 91.9 | T
50 [u] —275+26°(c ozss c:H,oH) T 50

CIR:v R3Y 1782, 1728, 1635 car,

. NMR: D’°+N’HC°‘ 23330, (3AT8L3. sss)sn, 3 99s+4 02s)3H, .
4.13brs2H, 4 mmzn, 5.13¢1H, 7.12+747ABq(SHz)H.
- le M-15 '
o3 " To a solution of diphenylmethyl 78 - ( - diphenylmethoxycarbonyl - « - p- 55
ilydroxyphmylm:eta:mdu)ph%zl methoxy 3 - (1 - methyltetrazol - 5 - yl)duomethyl-



[err] Exanple I11-14 40 To a solution O diphenylnmethyl 71 - (a -
di phenyl mat hoxycarbon a - p- 40 acet oxyphenyl acetam do) - 7a -
met-hoxy t-ebraz 5- S
cephem - 4 - catboxyl ate (133A rrg) i n et hyl ene chl ori de (2 m) are added
anisole (0.2 m) and trifluoroacetic acid (0.4 m) at 0C The mxiture is
stirred for 45 m nutes, evvvaporated “and triturated 'with a mxture of ether

@ pent ane, 45 and ether to give 7v - (a - carboxy -a - p -
)

tBxyphenyl aet ani do) - 7a - RW@IBWxy- 45 3'- (1 - nethyketrazol -_5-

t hi onef byl evlaf | Cra(7{ng) is
cl oress f@@.ﬁt%ébole W&g&ﬂuﬁéﬁ% b@rﬁ}ﬁ@‘%ﬁé (b%rlrf‘ e
50 K[ er r]45] minutks it@qth@enxu]reﬁmappﬁmdhhdefﬂucsﬁpmsmandm Fgeda sol ution ‘of
n‘E‘Eb% nixpure of | ] diheses Xﬁﬂ ﬁg%‘slffa -.a%ngy il
yI )t hi OMeyichtice, Yxeld.ls P 32y oot | - 4 !! T
oxadetia - SNP-IH§ ﬁﬁ(dempoaﬁdabxyl at'e (8 6 ng) m et hyI ene chlorde. (2 m)

are added amreol 286 e =2i0d000.r | f |-uor oacetic..ad (0.3.nt)at D-C. stirring

for;@5 m ut q8]p 15)_{._‘,:25%@_511@;@;@3)5 evaporat ed undr reduced pf(essure and
triturated gg. manf,Eo’aélﬁiéﬁgm_and -pentane, and €ther io yield 73 - (i -

. carboxy - 5. enyl am do)-7a - nthoy- 3 (1 -|ethyltetrazol

5- yI)thlo NMR: el d+353s)3Hoxenchoa|-4ezasn,c 4085+ - 4 -¢c
carbyl i celémm@wma)g—saamsr §%M(W)&Hd 89 9% Ip 117-1220C
(deconposi.ti‘on).  W[err] 10 : err] '

115, (5 md,m 1)_ Toia sol ution,

10 IR [err]To[ﬂeruhoerfJaﬁmn%ﬂmg 7
of di phem irm&y;abemdp] e - ky <3 p(l— by:ﬂyle ybrl)thloﬁethyl-(S -ind ayl- 15
oxyear bonkt gadsfin, %I%?Wh --.Ylate(  mg; pehjosidenflZ s~ gl )hiyl- 1 -
0adt Na - cicrink Go 8 Haiirs siQRE T‘\. SR A

addgal anlpiés&:reﬁﬁﬂlﬂedrﬁlﬂzbatﬁdfeﬂnﬂmﬁﬁé‘d; c ach ) “at OC i n2mi t r ogen.
After stigri r¢8tdrle Bmmmdtmﬂ]i@erme Tﬂre[&e@dohydmyph@y &S concenat edundr

reduced -1 rroppiacetamical (r/e TR rat ed.
o her e e T SRR (s

i ndagyl )oxyqﬁI 4 ggigﬁ}. 1705 ]Jaﬁrlgk, 1535@:& hoxy (1 - et hyl tetrazol
P .

- 5 - yl)- rn -oxodet cep hem 4- .carbbOxylic acid
. powder. (IBI.L J10Rk ElkfgemZﬂwmzwﬂzmmmcorrstrrL Yield: 76. 5% 25

'R Lerr] [alo® +13408%,: - o . -25 ferr] [etr]] 30 o

Exanpl e || I-[@JZ«." =25.141.2°, 30 To a solution of

di phenyl et r{‘ylm’?Paiz'{]az <°TB'541 5@&‘})} oxyphenyl i a benzyl oxy-

car hgnyl acet ani do] - 7a - (1.-.inét hyI tetzol - 54

yl t hi onet hyITvaJsomu@mdxpmyMyﬁra [EEQ}%zyﬂu n@mb@xuéna,n&y-( 100. mg) i'n

met dyl en@@d\\ym 2 7m-)mah®yacﬁjed amethyd sol ution of
122D ). under ice

Coong s, B @.z.g%&%m m&%“ SRR

at room tfam:)hcruahwban mt;ﬂxt&erﬁ&hy]m&f et hyl acette

and net haad methenol I)Amﬂ?ed wﬁltm- "»-“-.w @cifl |2nd satursted shlisepdrisdat ur at ed sal i ne,
STE CONCCINLLS r 1, = g [=

dried ov Pyt o Oy S A PRty & 5t &lfe s ashed with

el -yl)thxomeﬂ:yl 1. oxadethla__ 3 cephem 4 carboxyhc acxd (35 mg) 40
iy KB g, 1719,1632cm-’ J

Bxample m-18 -

To 3 solunon of dlphenylmethyl 78 - le-t= butoxycmbonyl - (3 thxenyl)-
soemnndo] 7w - methoxy - 3 - (1 - methyltetrazol - 5 - yl) = thiomethyl - 1. - oxade-

45 ‘thia - 3 - cephemx 4--carboxylate {144 mg) in anisole (0.3 ml) is. added trifluoro- 45
acetic acid (1.7 ml) at 0°C in nitrogen gas. After stirring for 3 houss;-the mixture is
conoentratedmdrynessunderreduoedpmure,mmwdthhether .and washed

_ with ethy] acetate and ether to give 78 - [ ~ carboxy:~-@ - (3'~ thienylacetamido}- = -
Je - methoxy - 3 - (1 - methyltetrazol - 5 - Wthiomethyl - 1 -..oxadethia. - 3- :

50 . cephem - 4 ~ carboxylic acid (61 mg) as light yellow powder Y:eld 61% mp 118— 50
125°C (decomposition) from acetone.

" [alo®™—12.8:£2.5° (c=0211, CI-I,OH) L

uv: ACH‘OH 276 am (c"lOZOO)

L iy KB’ 1780, 1705 e,



(a - p h iydroxyphenyl - a - carboxyacetaido)- 7 - - 3- (1 --

nmet hyl - 40 tetrazod yl)thi omethyl - 1- oxadethia - 3 - cepem -4-
carboxylic acid (35 ”U) 40 LR vferr] Example—H+—318—*-To a solution oE
di pheiylnietyl 7[err] -:[e - t but oxyar boriyl - a - (3 - thienyl). acenido]
- Ta - rrethoxy - 3 - (1 - methyltetrazol - 5 -yl) - throrrethyl -1- oxide-
45 thira - 3--cphem -4 - careoxylate (144 ngy) in :amsole (0.3 dl) is
added trifuoro 45 acetic acid (1.7 -m) at 0Cin nrtrogen gas. After
stirring, for 3 huMsj the mxture is Lsmagsntrated to dryness. under red
pressure, tritourated W TIT BT r?)e(rl aﬁeg wWasned with ethyl acetate and et her
to give 7~%: [a - ar. ?’y 11.038BH, ) @Qed-ad1chdH, @Sls+4a3eRokly -

(1 - nethylt etrazol5153m7‘§+-)7t25m5ﬁ€t2ﬁy-l7-52m2ﬁ oxadethia.- 3- 50 cephem

- 4 - carboXylic acid (61 ng) as |ight ﬂnk’ woer.. Yield: 61% .np. 118-
tEfW

50 1250C (deonpositi on')-o arsaﬁﬁoageajg&nyxmg egr. 1)23 diphen hmhox -
1,547, 351 5 0]-7a- (l methyltetri%l -NNRyl)r:hio _y‘l IEerr] 5
ExaerIeIII-19Toa° nethylane piflos) "ggs
thienyl) - - di phe T emu % Dol wade

methoxy - 3 - (1 - gié IThe bRid ruaﬁ b@‘m‘ii (3-- thi )5a03<@&iyhla 3
- cepheem - 410 carb@wﬂdaleﬂ(BS@ﬂl -3 lrmtdﬂwltemmi I.‘rl-cnl)tbdme@ adgre 10

added anisole (2 m t“?ﬂh‘f"l‘u% ﬁf‘% B “rqng
After stirring for ure ¢ and

concentrated under reduced pres- sure The resr due |s vvashed wrth eher to

gi ve 7[err]13 [[err] %‘ ar, ox do]
Terr] o mtnd 5 (aho i 8 Slley mﬁw etlag Prm;mfr‘? E
10 thia - 3 - cepF EBxadetlﬁa-BGa:éﬂhaﬁy4J£caﬁo6t oqoﬁmde (hsagdng yiden@Inkl) #g at
110114C, * |dent|f|weemlednzéagxmwﬂ@msqmm(o 1: xﬁe?t%hne:roAgﬁs ectra
in K~r disc angd thi i™§ hﬂgr d oL a

sol uti on *of d?ﬂheny&gﬁi@‘% hitm %1 3 do '17;'1, (lhcﬁ?;s _20 :
phenosycar bonyl - 150walee(3 ting at/ oanr—urc mrﬁo%y - 3 .- -
methyl tetrazdl- 5 - yin v mmby_s 173§,-17¢g;<ﬁd9&,hra - 3 cephem 4 -

car boxyl ate (100 ng) [ % al] m) are added ani sole (0.2
m) and trifluoroaceti acr gﬂgﬁo% gﬁd’fce ‘cooling.; After stir- ring

for 1 hour, thg mxture.is concentratedExmmznur_ated |n ether tohgr ve 25

7A3L 20 la - (3, Topm be -G
nmet hoxy - 3. - (1 - W?ﬁ% € a
oxadet hia. -_ | cepﬂma(é.z nﬁ}iﬁd&&ﬁﬂdotoﬁoen@ﬁddi( g at

208 111C Vi 513t SOGéhmmhewmm:samm,_ ,_ Jﬂes:ze,mrr@ed abmﬂ[ndl]D 30
-61.3 2.0 (c=0.5174 washed withcther 4s aﬂtgsy 78 - le - (3~ thieayD) - -

25 To a solution of 3;15 2{,’}0 oxycaf%r &ﬂxy- hot 'ﬁﬁ%

oxycar bon acet ani do]aawdeﬂ(ﬁmg)rmdlthgwuo—&lsnc(ﬁeld aTes. ?ﬁ‘/’r tetrazol -.5.

yl)thionethyl 351 - odfg. § G- 3420k 368D h;@n\/l73741704g,§nboxyl ate (105 ing) i N3
met hyl ene choride (2 np @r"%’;@j\?g 02 -m) and tri-f.l ucorcetic
acid (0.2 munder ice dBIrn ter strrrrngfor 30 -1 hour, the

m Xture i s concentrat eg_ under reduced pr 'lt [EI-Zlﬁrrturat ed \évr h eth )r_ and
30 filtrated. The sol i doiassolpionf s ey % ”a o 'Eq. 1 A
(3 - thienyl) gga- Cﬁ}% 0 i n e xﬁ%ﬂﬁ&l‘léﬁ@ﬁh Yare 7W - 40
met hoxy - 3;- (1 - )ﬁhxsolet(ﬁ.Bl’rﬂXQid triflibroaceyid )cxd-( D) ipéooornrg.Afumsaﬂethr a
- 3 - cephem - 4 glag ffersdyhaug theciigtugesis ted enderripdusesd presprige. gnd the) 30 . .
Yield: 77% 35 lmmr“ﬁ, e £ B 782

35 [aJ.g" -53.4 1608 CH T &é oS - 45
di phenyl net hyI 9% - thr'eny I - :;y_|%_..-- PR _

oxycar bonyl acet ami do] IR §-CH@i Mgsx’gﬁs’s 1789( 44, 17R ! et'i razol - - 5 :
yl)thi onethyl - 40 [ ‘Bg%etzr4 g, m:4 - carboxy( 97 rrg)
met hyl ene cbloride (2 |'ﬁ1”are 4d) ni sol“€" (0.3 m): and
trifluoroacetic acid (0.3 nl) under i ce Enﬁhpla 23fter stir-
50 To a solution of diphenylmethyl 78 - [a * diphenylmethoxycarbonyl - o - (2- 50
thienylacetamido] ~ 7¢ - methoxy = 3 - (1 - methyltetrazol =5 - yl)thxomethyl - 1-
oxadethia - 3 - cephem - 4 - carboxylate (140 mg) in methylene chlonde arée -added
, anisole (0.2 mil): and trifluorcacetic acid (0.4 ‘mi) at 0°C in nitrogen gas: After stir-
- ring for 1 hour at 0°C, the mixture is evaporat.ed ‘under reduced presspre, triturated :
55 with ether, and washed mth ether to give 78 = [« - carboxy - « ~'(2 - thienylacet- 55
amido] - 7~ methoxy - 3~ (1 - xneﬁlylten'azol 5. yl) t:h:omethyl -1= oxade-




rig for 1 hour, the mxture is concentrated under reduced pressure and the
residue is.tritratedwmth ether to give 7,[err]Ja - (3.- thienyl) a-

~-b-i nyP)-&ycarboft- - acidole--Za-- ppthoxy -3 -(1 nethyltetazol- 5 -
yl)thi omet hyl - 1-oe- 45 dtia - 3 - cephem- 4--carboxyLic acid as .
powder (34 ng) nming at |1i-113G 45 Yield: 45% IR VCH3 3406sS,
23%5, 1789, 1744, 1704 cml Exampl e’ 111-23 50 .To a solutidn of
6) enyl methyl 7/3 - [a - d| phenyl nmet hoxycar bonyI - a- (2- -50
4 ppflmdn] - 7a - (1 -‘nmethiyltetrazol -245 -

yl )}t bi ONediay!3 = cebhen® xade&mogma&ntsoqwhewmeﬂ powde igayhes, e (140 nu),
met hyl enenmrmﬁ-rﬁlm&éde@mm anisole (0.2 m) and trifl uoroacetrciﬂfr d (0 4
rr1) at 0C i uw 1 $E:HH msnm@Etsmo)strr- ring for ‘1 hour at OWC, the~m xture

i s evaporat gg wn _gﬂ; triturated 55 wit ethet: nd
washed V\nthlﬁ{%mﬂ 9789'1‘9? a - car boxy -..a- {2 -thienyl)acet- 55
am do] - 7d--" rmemdxo ('1--. -mehyl t et al 5 ~yl) - thiomethyl- -

oxade- - 1, 5D20+NaH00, this- 3 - cephem
- 4 - 15Iﬁia\?kr box ¢ aci’ d%%’o_‘]r‘?g"}manssgilo??%% %M&“&% eld: "70% np.
104- 109C (deconpcim tion).. UV: BienipleHifiZd Dm (€=8800) . [err] 5 _ IR v

KBr 1785,  17Tda sointion of dl lmeth 178 % [e- (5 ~ indanyDoxycarbonyl - i« ~ phenyl-

: 5
<%Ma %W.fﬂ% iU CAINE
wﬂé

met hyt et r b m:xtﬁ'rus sxllcageidloa - 3 - cephem -

- carbo® et 10 ani sol e
(0. l’l5 m ) _.;5'_-.-_ or- 3q5m nut es at
0C, "t he &gia § Pas old t ogf aphed on

silica gedrys(albOY . m%anmlzsg-lzmmmbsmoe) uted wt " et hyl acetate
cont.ai ni ng IR ac frpm;cmﬁmand crYStalize from a ni xture of ether and

pentene to Gy & 0.2§ Hﬁﬁnj 5- yl)-. - . oxycar bonyl
T e RER LTI S IR

a
col orl ess crxétg?ssﬁ’ %51%#% 81.4% np.. 123-1250C (deconposition). IR *[err]
NVR:

20 . r] 4. SOEﬁlequéﬁr] Exarrpl e 111-25 To a solution of
di pheny! net H-‘»’.."" ton. of dip lgﬂhylr? ~ X hamexYP Tyl -
.rreH:oxs b PTIVY C B L LIk '3'_ b (1704 Img) 1 ctrazgl - 5 -
yl) thi o- a%ﬁnde (2 miylaf! dailex msdre 040m1 «aadtrmum&cencaaamanhﬂ)&opqcar boxyl ate -
(170.1 nopnedi kmadforﬁnﬂ& : mes-ole(04rr1) and
trrfluoros&\’fe‘!"lds" 'é’r H 'ﬁrﬂ‘B‘?‘&'rs for 45
mn ég“?” th%ﬂoﬂgs gu&g lzg_n_d trrjoured Wi th
eer-to yllst'!d: 710.7-" - car banoyl OXyp - -carboxy- acetam do) -
7a _ net hoxm{- SKBrﬁmlm;hgnlﬁmazol -5 yI '~--|orret hyl 1- oxadb- 30
this -3 - T carboxylic-aid (98.2 g) as .. powder. np.
. 128-- -1 W3am (e=9500). 1784, 1724(sh), 1710 curl. W A
© 273 nm (e=93aRY. —zaa]j{oaror@_m CH.OH) ' : Exanpl e
11126 s 35Inaprocedure simlar to

t hat® of Exagply&rdd
met hyI car!lp TRt

Ry 5 g -

Ceppﬁm 44__.."l- Bles ¢ )10 Gregied ) 982 (9111 m ) and

-tr| uor qhg BBy Petiye M P34 il (1 m® at-tC for
hour t &5-gyly & thiodds 2 NS - copBdatly carﬁbelﬂaEl@ zmhenyl - a -

boyacet amewo)np,117a-125°ﬁet hoxy -' 3 -% (1 - rretyl t et azol
IR: v SOF 3385, 1786, 1725 car”. ; |

Example III-27
. , proced u:ehmsmlnlartot‘l’xlatofExample m-zs dxphenylm)ethy;m (a- p-
nrendocar - « - diphenylmethoxycarbonylacetamido) - 7 - methoxy-
. -3-1- tmt%lﬂeu'azoly Sa-yl)tlnomethl- -- oxadethia - 3 - cephe:;-4 catb- -
50 . oxzylate (213 mg) is .treated with anisole (04 nﬂ) and. tmﬂuoroaceuc acid (04 ml) in 50 -
- -~ methylene chloride (3 ml)forlhourat0°Ctog1ve7‘.8 (o = ocarbonyl- .
oxyphenyl - - carboxyacetamido) - 7o - methoxy - 3 - (1 - mel_:hyltetrazol =y



5 - yl) - thionethyl - - oxadethia.- 3 - cephem 4 .carboxylic acid (52
ng) 49%yield. nmp. 117-1250C. |k: V KBr .3385, 1786, 1725 c=-. 45

WV: ) CEH-OH-—24—hm-{e=0532)-

45 E;anple 1M27 In a procedure sinmlar to that of Exanple 1-25,:

di phenyl nethyl 7,B_ -(a - urei docar bonyl oxphenyl - a -

di phen- I net hozycar bonyl.ant’ am do),.- 7a - metboxy- 3 - (I - myleazo-5- Y 4
yl) thi onet hyl - - oxadethia - 3 - cephem- 4 - carb- 50 "oxylate:(213\&_
ng) is treated2dith an| sole (0.4 M) and,s¥713s51l uoroacetic -acid (0.4 n) inm2s

50 nethyl qne, chiorid g;g_)l’rg;adgm ogr @]i;hall)erﬂw %@?&591*?1*'0 -

ur ei docar bonyl - oxyp n;a_.i4zac- car

met hyl t et’ra -5 -yl KBQ ) : o

1,547, 351 R IR » gy 340 3330’1780 M2e™ 5 ¢ hi onet hyl - 1 -
oxadeth| a - 3 -_.cephemNMR: éﬁ?ﬁ@?r 125 ¢ 3 AL)3HI, (31905 8c93s)3H) ¥ Ltir2H(l 4. -
137-142C’ KBr IR v gﬁﬂg)@ 71%867155@1‘1:27 3H(BH2)2¥/R7 42482, (91bm+ 5
(3.25+3.41s)3H, (3.9 ) % 21brs2H, 4.98brs2H, 5 4. 85br sl H,
5.05sl H, 720-7.15ni 2H, %V13 )?ﬁmr(efQHPBHz)zH (915brs+ 5 '
9. 27brs)| H, 10.25brslH W: A G-CH 276 rm (e 9105) Exarrpl e 1-28. To a

Zollgt i on onI Slmpxﬂsln?/r;;et{zy S%Qigg : Imeeth?Y 7‘8 _-% %@(&@&Jﬁphenyl -

met hyltetrazol - 5- Wl hilnreridethia ylauc 8170 P peidethylede -

carboxyl ate (170 ng) Chlomdﬂﬁhyﬂ)eﬂewammbe(ogé Iﬂ) ele@déﬁﬁ%d)ﬂg?(o 35
m) and trifl uoroacef‘%}( rﬁ;ﬁ;&%' % red:
for 45 nnl utesist OCw 3 p@&a BbxyO] 3 l_beym 15
triturated with etheoxallethigi 3e: 4 acar lneadﬁ mwtﬂessmwd%

car boxyacet m do) - 7a -Yi tn@@quaﬂgaﬁve(mp 12536 € #in). 5 -
yl)thionethyl - 1- 15 oxadethia _3 - ce -mhe- Carboxylc acid (91 ng)
as col orl’ess powder. Ylmlﬂprodaméhw&uamatw plemns, dl;&‘ényl&aaypm-[a p-
(deconposi tion)0 Exatppt @ethtix&beml)txyplunspr- Ethrpl e 20
I11-28, diphenyl net hgm 14 E& oxadetlna 3.

met hoxybenzyl ) oxyphe ,Lmﬁyk%ecmb,d ﬁ@eg@%rms‘fng %(f‘? Q@Pyﬁ‘ﬂgg}gxy_
7aferr] 20 nethoxy phedyl~ o TeetrBdoE ¢ D 1 -
oxadethia - 3 25cephé1m¢ﬂhy1- barmgliaa{ ( |Wh¢mmﬁliaﬁ13§?ﬁg (25
m) and trifl uoroace@F"G‘“&Eﬁ“EP)'(‘ﬁ'd‘F‘d fusntiatiye ) ene chloride (8 n) at 0OC for
40 mnutes to give 7,0 --(a - - hydroxmmg,i;em;d - @ - -carboxyacetamn do)-
7a - S 3 - (1 - methyrd etsnmml of—dlﬁlenyhy&l)y} 7@5 3 - pt-hiposekthydybendylyoxy-
oxadethia - 3 ceph vl xyhenzy 3?2@-.met_h°x3'253‘--(1- s
(decorrposition)” 20U A0 bk 4 J @jggf’jﬂm" of 0
diylmeth 73- [- p- - & i & P 58 ) atO undermtrogen After

met hoxybenzyl oxyar boﬂlyrlmg- foaclét mmado]at cold] -5 %3 Godium

mer hyl t et razol By , ueous lm the formed 35 :
car boxyl at e ',= z W&ﬁ%a ) oI e
(2.4 ni) and a sol utp@ﬁscpblyﬂhm-wmoc )Q;bnd _ aTl‘he(12

m) at O C under ni t¢obumenis yashed with

concentra

mxture i s pourgd inpih

(100 m) ‘and fiTlter egyd fg § GIDYE hydis
filtrate i.s washed tmethy --tewraah -ret

acidified with 2N-hy (587 e} ¢scommos Sri82°k

hi gh porous pol ger HR-20 g prydugt i 8

Ltd. The colum’is was g.muhbh-aeﬂyﬁ&efﬁﬁﬁst{ﬁﬁdb aadbylietief ed Wi t h met hanol
The eduate.is concentr@mmzrmlmﬁsummbbmﬂmtmm The

residue is di ssol ved®dfer anol ﬁg ‘h act.i ve carbon, and
concentrated unger rgplué_ m"“%reﬂt‘s@u&ﬂ%{%s’b err] - (a - p- : 50
hydr oxyphenyl -"a - carboo acet am do) .- /Bampleevdoxy - 3 - (1- net hyI

tetrazol - 5 - yl~thi orféxthyélutnonbfdlplmﬂdehﬂlm @e-&)ghmmﬂm -4~ d ﬂoxyl-lc

acid as powder (5956%;- Loliisirani }gp{ﬂrzlﬁﬂgc d) e Osame
product can be gy epaliil b i WIahaChrHIdRabeRl isodparidi(D.s ) Wil & —78°C. 55
' After stirring at —78°C for 30 minutes and at 0°C for 1 hour, the mixture is diluted

with benzene (20 ml) and ethyl acetate (20 ml), washed with water, dried, and con-
centrated, The obtained residue is chromatographed on silica gel (30 (g) containing
0% waterandelunedmﬂlannxtureofbenzeneandethylanetam 1:1) to give




45 wherein
45 a) p-net hoxy-benzyl ether S substrtuted by benzyl et her D)

- p- met hoxybenzy v v : ' oxycarba C
and/ or c) dlphenylnethyt ester S substltuted by benzyl ester. 50 | V.

rAcyl ation _

Exarrpl e V-1 To a solution of di phenyl met hyl] 79 - (a - p - hydrokxyphenyl
_- di phenyl - Met hoxycar bon ,¥4 acetanmido) - 7a - nethoxy - 3 - (1 -

. rmfmllmtrazm =5 - \/I\thrn [ hvl =1 - *Xadﬁthta- 3 - ce%em- 4 -

carboxyl&bhmflﬂaﬁylw) (aﬂ- Sdagbbﬂﬁy!bxﬁyﬁenl-ac-fﬂx heiyllfbtogycitbanyll S added
trichl or%’te@tdy latl - &&’E: 55 Afte\f'/

stirring W‘%f@%s’a’%“zﬁ’h%ff’% Yieldi 95 %-t he ni xture, i<
diluted wi tR:Begsel é53023§25rﬁ§25317&é1ﬂﬁy172&é@0&t@r‘(20 mal ), washed W'th water,

dried, and emcn,a@ b t ogr aphed on
silica geb_%mg ont +r?g4g§?}&) \t%g%sgﬁ Z?Iﬁtel u Eﬁtﬁgﬁm Xt ulr%g of benzene
and ethyl acetate (1:1) to 0i Bk@mple 12D

1, 547, 351 Ina oeduresxmnlartoﬂ:atdesmbedabovemExamplelV—lQ@ hgmxmw met hyI 7[err]

eyt - do) - 7
gan!et hox Cﬁ%@i %ggﬂil - r@%‘ W‘ -ag@azen- ??’]la -a

3 - cephamnt) uﬂthe »yllat-edxézm&ao lﬁﬁeﬁﬁﬁ anceder &Haprs Yiel d: 59.5% IR
% digh s @-9ON J fiphenyls ' CDC
5 15 e e 3 cocter @@é‘ggﬁ ¥ %i‘l"% 4, 4252H .
4.80slH, . ; oL ' pr m8're srm/rlar to that described
above, in El}‘ar’r'phml % AP phe §7 5'th| Tlerr] (a -- p - hydroxyphenyl - a

- di pheny! mow%mt(mmmﬁ%m 37sbs3H,m2§ﬁ}Q aatfon, 3 - (1
- et hyl t €77ba1H) 5.00s14, 4.951-5 40mit) soneshyl 1 oxadethr a - 3 -cephem- 4- 10
carboxylate (100 ng) is treated | nmet hyI |socyanate (0.2 mM) in

t etypahydr of el Qimi!laptfs Wonr [Hatest "é 32 3BhGUC! 0[32(5 OJundecene
at-" 0C f gth 7% urls Syplicld erId;th.em xycatb gmgg dgl).

met hyl ca%emtbgmx?{s 1) _yltetrazol dr—pl)ltng&thylntt- DHowglleme et am do) - 7a
- - met hox “‘B"x‘ﬂtg 75 mg) i frep ‘ Ofaﬁl)mhyl 1- adéhia -
3 -pcephRE T 2 with Wet silica gel (10 1229 R VCHE
dhovthyl - In a

” - - ) \\“
r ocedur & sipm hmdoqa@ortylmphdvlsem -bénﬂhmﬂwboxyqar@mmmdobv - di phen - 20
P : ?methyb- - oxadethia ~ 3 - cephem- P Y

met hyl li?ea F 6 79 .

d|p enylrrefaﬁo éﬁ%ﬁ 'Ietcoﬂfm ) ST %’ met hoxy = 3- (1- methleltrazol -
1) thi. o%t"hy& 135 8?(93!1’6715%1 3, 7§°°h°’€"e'phem 4- carboxylate {075 ng) is

{1 eat et Wi MR PR 9@4%@1&)’5.68&3%9@.!?&&2&9443‘8“&{@8)3b@m Q@saf, methylene

chl orrde58(2—611duizHa6] 8128tTH, 2.20081H] 6.9562H. O hours“to give N -tricloro

25 acetyl urei docabonyl oxyphenyl der ivat | ve which is hydrolyzed with
wet siliYatgEfion10 " 25 g) for' | }ln mathylene chloride at room
emple V.

tenp,eratureT(t,Q,,g oﬂj& . phenytatetansidof.- 3 - (1L SleidCar bossy | oxyphenyl
- a - di pioduresiyDthibmehlc laﬁmm 3- t4|-oa¢;boxyh8ae1d(4no met hyl t et razol

-. 5- yl) me) inprrpethtyly echrﬂd‘b@&m‘)tlh d@hmﬁé éhmeﬂ?m Msb&gfl ate (145 ny).
Col or | es S A, 2;;;;‘30 "j-'g’n 1790, 1758,
| 7239 1704 ,andelutedwnthannxtureofbenzene [err}o[errl
Exanpl e kﬁphen 7 -(a- :

-oifghen lacéramdai)er (lhenyl acetam do)- 3

s banyl
R PR b e e

di phenyl |azorret ane (700 n‘g)Ex,a,BQv_ite m xture i-s: sti rred at j:,oom

t enper at ur eT&Qrsusﬁ&s:&i e -'Ehﬁoxyesa-chhmthMde)(l eomthyleent r at i on. ui der
reduced - prrembuf eyl)tblomﬂ!ﬂlerit oxpdethi eé

_ _ sylic (._ont ai ni ng 40
10%watermam§ @‘h% ol O ,at i empdrrecet ate (1:1) to
e 540 XBF E“‘“ﬁ‘ b &ayc

: mlgctg(aoyl s0a -
phenyl ac edsided il Grpish {cdtone to gwe dlsodlum 78 = (a= carboxy - « - phenylacet- _
amido) - 3 a- met.hylmrazol yl)th:omethyl 1 oxadethna . 3.- cephem- 4-
ea.rboxylaﬁe (57 mg). . o
G Rev KB 3425, 1746, 1660br 1610bt,.1410 cart, o

55

. o Bx e o
ThepmductsofaboveExampleshavmgfreecarboxyarednssolvedmaquem



methyltetrazol - S - yl) - thionethyl - 1 - oxadethia - 3 - cephem- 4 -
carboxylate (32 g). np. 107-1090C. Yield: 474% (in another perinent, 95%
yi ed of -t he produet—was—oebtained)—45

Exanple V-2 ' ' 45 -To suspensionif 7/3 -
( - carboxy _ a - phenyl acetam do) -3- (1_ nmet hyl - tetrazol - 5 - —.
yl piomethyl - 1 - | 5 3- cephem- 4 - carboxylic acid (50 ng) in a m'xtu@

of acetone (30.m) and ml (5 m) is addig gisol ution of sodiumcetate
(17.6 ng) in Bthanol (2 mi) _and the ni P8l i s stirred at rooni 27

t enper at ung 50 §odﬁ1m1|hyﬁlﬁgmearb3}h& tb@ﬁeﬁiect&rd@o‘ﬁﬁxﬂg’ Sociuf sERSPFOMh ARk ulader

reduced preéssure, abagerighact mh@dawmmetttmehﬂo
di sodi unv?, £ (a- W" oucs ltl°“r’r15\t‘ﬁn f‘.&ﬁ | azol
- 5yl thi oftsyl . a,;ﬁfg

[err] 55 Pseudmmnasaemgmosastrams _ Exarrple V 3
55 The- products of above Exanples havi ngafplear-£ar boxy are d| ssol ved in
aqueous -27 To a solution of 78 - [« - (3 - thienyl) -a-mrbo:ym

27 sodi um hyds, gencm edpt %d aﬁ fbof
whi ch the- antl‘? iibl (!do&/ﬁg?ﬂi%ﬁa
active than the cor lesipotes the ionaigeisl ik vahgbtl@uhcéﬁué (00 Qi) stibeell

oxygen atom at p05| q?“‘b .r éi#tawash ﬁax/\stmmawy are _

stronger antltgotlc 4 'gv el yy bpxycpramide) -, .
cephal ospori ns and akbsiyhshsﬁd) 6. 634:51 less l;owd ~-.‘..\ fonF gi noka
strains. Exanpl e VASI¥.a solutlon of [err - [a-"(3 - hlenyl) - a - .

car boxyacetam do] -I ImR: meﬂ’?'oms, 1680; 1dlim.zrret hyI tetrazol - 5 -
yl)thionethyl - 1 - oxadetﬁ'@m - §4em - 4-- carb- 10 oxyl | c acid
(2.04 g) in nmethanol (¥ ek |$27&GHE(H= 20| ution of sodium 2-ethyl- 10

hexanoate in thanol (2 nole/liter; 10 m) at roomterrperature After

stirring for m nut re ion m |Iute with e yI acet @0e
(100 m), stirred fﬁﬁa‘%m °P9”&m§,ﬁ h Yor"ie %ﬁgmd -
whi ch are washed wi4 heaeto ham:(essamgmmadandmad)mmdgw@l b5 Gl of 7,b -
- [a - (3-t%enyl oafe in methane))( dgB ml) Tarokh temperatune e rrmg’3- 1

- et hybet Eﬂm t d Jith cthy ace for 4. 525
ca?ﬁoxgllecrgild (1 ﬁ@%}dm %so%l é'}ﬁwmﬁx Q e -%F}

srtron
from150iC. IR v Kididol 7G& - nibﬁ:ﬂﬁ 3161]2-merhlte

AT foRibraeth lalln_(o . 20 .
Exanple V-5 . 3- “Phem'-?'“mxyhcm(“z mg). Yield: 388 %0Colorises mﬂenmp-f 7,8 -
(a-p - hydroxypher‘lmfm'pm"m m'(?ay?)&zacet ani do) - 7a- methoxy - 3 - (1 - 30
methyl tetrazol - 5. -%ﬂ’hmrré'fq%/l“ 1408 cmgy adet hia. - 3 - cephem 4 -

car boxyhic acid (359 ) AGLOBthanal L1 168) IS added a. sol ution of sodium
2-ethyl- hexanoate in met H%ol (2 nol e/I|ter 1.73-m) at roomtenperature.
After stirring 25 for 10 m nutes, tg M@@S’f'on mxture is diluted with
ethyl acetate, sti rrea‘ofa)s:ohﬁon ab787F 1t @5+ hydlfoad yteaedafbexymg; ggpar at ed
solid, which 1"’% wa b {?y memh{é yhmmethyled -thad iav-3 eicgpbelr-um salst

of 7ig- (a- p - ? ".-_"“:‘ )‘g )ae%maﬁethoxy
- 3- (1 - rrethyltefbrralz o mix rfidu ephem-

4 - carboxyfi c -aci uaﬂdn—ha&eB%e ﬁiadhmr Shromardgisphed ésilicd
-decorrp05| tioff fro mmg 10% water, and eluted mthamxtureofbenzeneandethyl acetaue 40
30 [err] W: Aerrla ";ﬁ%eB"‘T&“,éﬁg,gr‘ﬂt |% % lmeﬂm‘;,l:

hydr oxyphenyl -a-  daroaxitac Bt cepheai 4 - carbiiylate (1.270 g). -

nmethyltetrazol - 5 -yt @{%Igsgsrgnsqygdﬁzﬂllmh .- cephem 35 4 -
carboxylic acid (836 ng) i"*a m xture of rrethylene chloride (15.m), ethyl .

acetate (15 n#j andnnmoh@&mom(a],@tm,)ués added di phenyl di azonet hane {950 4s
ng). After stirring for 30 m nutes at r Boumple erature the mxture is

concentrat ed under redifed bsfsg?e(a 2, hrdzmptieny rﬁ@mmm‘l!b)e- Product

i s chromat ogr aphed mﬁo;y?m %n@ fﬁ ot &f f}% and
eluted with aSo xtur armsetdaensfeeﬂﬂ gm tetaﬁly tap‘aaénafsﬁien
di phenyl net hyl 710 intragegous igjectiomny dr oxyphenyl - a - di. pheny met hoxy.-
.- Lyophilizate £ . A oxyaoemnnd
yop teromasolunonofm- - (3 -~ thienyl ~ carb ido]-
7e - methoxy - 3 - (1 - methyltetrazol - 5 [;‘l)tlfxomethylyi :mdethxa oeph;ll-
55 4 - carboxylic acxd (1.g) neutralized to pH 7.0 with sodium hydrogen carbonate is 55
placed in a 150 ml vial. The lyophilizate -is dxssolved ‘in -sterilized water for injec-




carbonyl acetam do) - 7a nethoxy - 3 - (1 - nethyltetrazol - 5 -
yl )thi omethyl - 1 oxadethia - 3- cephem- 4 - car boxyl ate (1.270 g). Yield:
Q5% | R v CHC4 3585 3315 1700 1722 - 700sh-cnr-' A o

Conpositions and their Use .

anple VI-| Drsodi umsalt of 7i[err]~- (a - p - hydroxyphenyl-a

njoxyaceta mdo).- 7C nethoxy ™ 3 - (1 - met hyl tetrazol - 5 -

' _- hiomethyl - 1 - oxadethia - 3 - cephem 4 - carboxylc acid (100 ng) in

a5 2 vial is dissolved in stiseidstzed water ‘for injection 50 28 (I ni)

. before-us Ve a5 nadult atlent Suffering oL pyvelTtiirs by way of

50 mtrav%ﬁsﬁi e‘ﬁ ;)7? &mx%@%sol utro\n’yof 7, (
- [a - - a - carboxyacetam do] - 7a- et hoxy -3 -

| rreth etrazol - lm&fhro thyIExampleo’kadelthr a\@f - .ce 55 r?"’* -
carb xylig @ ‘H‘?{ ‘?‘%’H’ etk &ﬁg rogert carbonat e
is 55 pl ace;gf @,fcl,]gf( ﬁéﬁﬁ é‘?a‘f g? % Switd jced in sterr‘l | zed
wat er for nbmpmmmg 2 IngSdf/pradaibe (2 ml), ‘and given mtramuscularly o a pament _
Tion (100sufenogcfram sppyspizel inflaremation prysed by Staphylasocgis Mespat i ent i mredi ately
aftqg or during a surgical opegal, g‘ a,é_gf cancer. for preventing apd treating

post operatrags.}hmét rd g -(antga{yl)o aﬁmﬁ o:?ﬂ:aﬂﬁnﬁacetamdo] 3-
Mcrocrys(laHnethﬂ =5 -aybthiomatiyh I ceplamh-lea cetam do] - 7a5

met hoxy - ’t" c*}Ps e. oxadethr a - 3 -
ﬂaéﬁ?ég};‘ jwﬁuefﬁsvra Tromg “BSpendad

cephgm - &5
“sterilized ter or |nJ ec- tion contar n| ng 2 ng of procane (2 n1) and

given intranuscuarly to a pat mlsdﬂ-ﬁerr mg from suBEuratrve inflamm ation
. . caused by St §%(i meta g 5= yl)!tzhmgcrhyl i ggcd:rtlb;?: = c_

Exanpl e V'4 4carboxyl1c acid (100 mg) is mixed well with corn ey (150 m)@dwgbal line 7 B- [a
- 20- t hing))powderedAand daiapsulateth i @ HaxlOpelthn cdpauley (250C @i arnliugle)] Each 3- (30 -
met hyl t et ceez@psule i§ adﬂqlgy%%@g;“\; intervaly fooaneadpl gatiengsulfer@gphem - 4-
car boxyl i MGF‘W"(‘Z% o ¥#coFn sesame oil (0.25 n) and filled
in a hard gelatin capsul e. Eagfim emsapsul e i's'given orally at 4 hour
interval s tol\heqb@bwden&m#[oe-rpngar hoay -@5 (5 indanylosyféartat ory t ract’

i nf e¥t i on opsiageER iiazol - 3 - yhiometyl - 1- 25 Exanpl e
S R Lo A e i

i ndanyl ) oxaddte mndfbhmtﬁawater mb:’eoxeyto-ob&n a (uﬂpensmmnﬂyl tetrazol - 5 -
yl)thi on”etohwtea ﬂammaddtlhc aISPm@ms mﬂbmmm@m%@wps fremaci d 6100 m g)

i s m%ed ‘EaPFe‘EUr apd.. Q mgf® powder ed,
~and encap gﬁgg |eg,,1 lewe émnw@ rg&{of Each 20 one

capsul e i smadrﬁwﬂma oypfer;enﬂonrwuramam:era\hm tepg.an adul t. pati ent
sufferr ng frsmmbmfyﬁmo‘!ﬂwrect i on caused by Escherichia coli Exanple

VI - xed p .(a - p - carbanoyl oxyphenyl - a - (543

|ndanyl oxy(car amgndofthemcet am do} - 74 - methoxy - f

“nmet hyl tetrazol yl')thi onet hyk-- 1- 25 oxadethia - 3 - cephem - 4 -
carboxylic aci d (10 g), lact d§’é’°"( °q), corn starch (2(18 ‘magnesi um
stearate (0.3 g), sucrose (10 g)e cii@aessary anount *of acacia and talc
is granu ated The granle is m xed Wth water before use to obtain a |,
~suspension,” and -one tea. ggpgngtl ension is given orally
to an infant suffering from 30% Egneu |a c_ ed by Kiebsiell pnenna
ue. ' _ ' or Acyl-O- .~ 30 Insofar: as the present
-invention includes' within th ope t hereof a nethod for inhibiting the
growdd of bacioB: and COBR Are4tH indEpRARI Y, carbky FBkOredtidd cirbakyim t 0 t he used0of such' a
met hod f orHetlie treat nent or prevention of -a disease in a human bei ng.

Subj ect” to the fregoi ng di scl"a’r.. 135 rfé W HAT VE CLAIM I S: - -
35 1: A conpound of " the To f’u“f[“ s[err] whereri Ar is or
Acyl -0-Q 40 B® oyorpr aragdeach mdependently car boxy or
protected CaY%%ﬁdmgen or methoxy; provided. that when Y is: mcthoxy, Het is '

45 R ,|L,,,& o s

' ZAcompoundasclaunedmclmml whmnAcylnsﬂkanoylcontammgfrom : co
1 to 5 carbon atoms, carbamoyl, N-alkylnarbamoyl contairiing from 2 to 6 carbon o i
atoms or ureidocarbonyl. _ : :



Het is het is .[err] CH COB COB3 being carboxy or protected carboxy; and Y

|)s hydr ogen or net hoxy; pI’OVI ded t hat Wner]l“mﬁ"mlmcmmlmpohﬁd[\lasélgl A red

in cl 1]} wherei'n Acyl is al kanoyl contai*irfg froM 15t ¢ 5-carbon 'atons; -
car ba -/ N-al kycArbanmoyl contning from2 to 6 carbon aton or
ureido syl . 28 - 1,547,351 1,547,351 28

28 - tion (100 T ang or T pped 1Tt dVE1IUUb1 y o aduttpattent—rrmedtatel

after or duri ngmw i‘@ eIl Q‘FP‘P%\‘{; aL§1"f9""treat| n
\ﬂcg'gnugz eaung

post operative inféchdrSCL I ON. crystal I(ne .

718 - [a - carbam)yl oxyphenyl - a - cntah\pumeetam dol - 7a- 5 net hoxy

- (1 - methyl tet 1 yavioxyphenyl pg acfatbpryacetgmidolce firem 45 -
carboxylic aci d I ATy Lo :mb. = T wat er
for injec- tion ﬁ@naoa r(z)q,a), Olary! 166 patient

i ntranuscul arl y suffering feotml &nmursué Wﬂ&m«s eurdud. ammat | on caused

by Staphyl ggoccus aureus. ﬁd’lé r’r%e
vi4 - 78 - [a - (3 - thienyl s iNcBhyDotycdibonyidcemmibia) - 3-( 3

thienyl) - a - (8~ twta;yf).cé(y (ms: enY)aqe.t( 1 ﬁ]ﬁi’% he(xgl-hraa@diyﬂct etrazol
- 5 - yl)tbi onmehasid 200 d@blvaimsgﬂme ﬁénﬂ)mdﬁlkdcnbb lgélatinzagisule.( 200 ny)

is dissolved in at tojarpatient, sffering Lromy ypRerc 5 g
Each one cggsul e I's grven oraf’?gm)’ﬂg{?%‘ NEEEVal's to a patient suff %rl ng

from upper 15 respiratory tract annplet\ﬂén caused by Strept ococcus
bgenes. Powdered 78 - (a1-p Fhudpgsyrbeny} - éﬁﬂléll!’xYFaﬂ

py g Ta - - o e - 1 - oxadé 1a 3

hydr oxyphenyl s 4% °;,‘gd ey Loy G Qw I 0?‘ m y - 3 -

(1 ‘nethyl et razap), ered,dr ohum€)C BRAM 4 5

carboxylic aci d ¢neG8psnlg)is mb:nmxsﬂom@ ht .whmh lmauvais star t (PGBt snifpringnd ta c
(10 20 ng) wersFSEct igftion Fresd SN Exaighip frlia har d gel atin capsul e (250
ng vol une). Each 20 one capsule is gl.pbgtged orally at 3 hour intervals

to an adult patlentMﬁbkff!@ﬂbﬂ’kg 7[Br.omulsl.aﬁ ylagﬂie ¥l RfaeCli Gﬁuaw wedb-by

Escheri chi & col | onylasctamiop - m ltqtraaol- thjpmethyl - 1-
car banoyl oxyphen m % £), (538) %g%do] - 7a
- methoxy - 3 - w1th aSus iony oadet hi a

- 3 - cephem- 4onet E:Dm@)msuﬁelngfnt:arch (2
g), magnesilm st leedSDY le nd ne es ar unt 0f30
acacia and talc g A‘;]m ore use
to obtain a susp@ash tl_-@l’iﬁatb&ﬁ of PR a. Egmq pen5| on is
given orally to an Subjeant tieudrégoing dicldimerm 30 pnema caused by Kiebsiella
pneunont w. , 30 I nsofar as t
present i nvnt i on |Wcﬁq&m5ﬂe scope thereof a method for inhibi FI ng

the grom h of bacteria i'h an environnen; yVe make no claimto the use of

such a nmethod for the treatnent or pTie joqn of a di sease in a human
bei ng. Subject to the foregoing di scl@i Rstet VWHAT V& CLAIM I S: -
35 1. A conpound of the formula: wherel a Ar°°=f[err] or Acyl-0 40
COB1 and COB2 are each indepgndently r ot ec car boxy;
40 ‘Het is f[err] [err] 3 COBs Be?ng @bboxaég tEC'@Earboxy; and Y is
hydr ogen or nechoxy; provided tbac;l_o_ Y i s nethoxy, Het is

40 H COB* and COB* are each independently carboxy or protected carboxy; 40

et is

N—N Ne—me
Het ia JLSJP'J . N:.\ll . or )’LSJLClia
H
2

cH con
COB?*® being carboxy or protected carboxy; and
Y is hydrogen or methoxy; provided that when Y is methoxy, Het is

s - ,lL“ - 4

2. A compound as claimed in claim 1, wherem Acyl is alkanoyl containing from
1 to 5 carbon atoms, carbamoyl, N-alkylcarbamoyl containing from 2 to 6 carbon
atoms or ureidocarbonyl.




N-N 45
45 63 2. A conpound as clainmed in claiml1, V\/nerel n Acyl is al kanoyl
cont.ai ni ng from1.to B carbhan at Fa¥as SEENaY-T. ham\y| - !\‘l ol |/\]Jrcalr ban‘oy' cont ai n_l_n_g_______

from2 to.6 carbon atoms or urei docar bonyl .

1,5471351" as clalned

in claiml, wherein Acyl is 1-5C al kanhoyl '812C !lm m&mjﬂmg[mloyl 2

al koxycar bonyl, 8-20C aral koxycar bonyl, carbanpy - car ban 23 _
urei docar Bdnyl 4. A conpound as cl ai mHeS47,351c| ai m 1. wher ein Acvl is2Porny

acetyl, propionyl 3ta ¥l claiche O ‘a1, ,wh&@ﬁfﬂcﬁqyi*S@M}l,aﬁiﬁ
phenyl\p-(opl onyla;alkbmylz ato@l, néﬁtdkeg nyl,&-moblcnxmmbm carbamoyl,

benzyl oxyesar bo _hy
v ggggannyl
“a N any one

N pr opylhefasr bang ‘
of clsai ns 1 to aﬂqoy i f" dmot enehnmbyl- are each

car banoyl

i ndependent |y the 10 f

phar maceukpal | Yasdt )l b&g one '
claim 1 0- 4, fordd i@ b Dlidtradok _ ble n xycar bonyl

t ol yl oxycar bonyl & Admmthap_ gimed) € chwhersid GOB* G4 a med in

any oneof cl ai rigdaylexyegrbang, phen

yfoxyc

benzyl ony@,elbonygenz; g YcwAYI vV ot T TeTalYg g ﬁ, ls rbony ,
p-nitro- . 5 hemafiskyexlssi] lokye4rEdi plf.yduquaﬂaﬁ,{m ;sz,zuachin ycar bonyl or
2,2,2-tri chI oroleltbmyky- car bonyL 8. A corrpound as claimed in one of
aims 1 to 4, vvher d% %ﬁm’x&?@% *ndependendy
any protedgcar Qg)ﬁylgirﬁggﬁpe efnérre ) { SO B ET RheT Oree P ™ 20

20 9. 7)p - (a - p?ﬁa@e{pxy@heﬁyény}-n mkjaamma)ad (1— Rethyltetiazel-

met hyl t et r azol 55yl)1hl hi b wedapla - -I031!11@!1@57(‘latj@!i];ﬂ‘f 2% 3ce(£he- -

carboxylic aci o= Ry ""“::':‘f","' yf”g&] E@";ﬂm‘ = g@@g yacet ni do)

- 3 - (2 25met méij_} f“ -tm ac}mao.- - 5- -y. -ttheOITEthy| -1- coxadenhi a-

3 - cep emt -carbd)lyme(n%p carbmn xyphenyl ~ -7|a methoxy-

25 11: 7P - (aoxylé:l-mof&vmﬁﬂby owph@?%- aondﬁ 4 -xath- . et hoxy-
(1 - 712 76 - % 7 p YN L BB ytcxd e L - daint &Qﬁlﬁﬁ& . - carb-

oxyllc acid memoxy.'ﬂs tr?'fl meﬂayltetrazol 5- ylth.lomet%éyal-l ozadethia - 3@@34 (3¢ p -

N - met hyl carbaﬁm - - a - carboxyacetam do) - 7e-- 30 met hoxy

R et R

_ car boxyasset am da)4 78 - [a- -uc»(y mdih doq:t.BazDLmuhﬁ- 35
yl ) thi onet hyl - =35~ l)thl Bi' I4| - carhexylif. acid,

14.
7j - phenyl ?3 'ﬁg gﬂﬂyl W‘ et hyl - 35
tetrazol - 5 - 7 oxa ethla- - cephem - 4- carboxyllc _
acid. 15. 4, - al& he[myl 3 - ah1eny 5-al-l’(da- nigdanylyxycabdaglaypiamide] Ri%o] - @ -
met hoxy- 3 - (1 t-r?fg-lé, 5 3-- yyquethgbmbt legadethia ¢ 3.- cepbg®ret hia - 3 -

cephem - 4 - ca?b- henox ,:E:giég ﬁﬂlﬁ 1z, [ t hi enyl) -
g S TR sl % a

net hyl et r - ' ~.oxadethia - 3 -

carboylic acid. 1.8-;/(?'ef'z'1@% ) - §34 W@W ag’mymmm] 7'”'

phpocyvar bony! oS ildhar 7o w e i e - 1
- - q. - _ o

4 18.:71 - a ‘?t%%'t%%Wmml(jﬂﬂMMﬁ-l oxadegm gephex::' 50

di met hyl phenoxyJt VAWl rglggi “ b EJE azo -5 -
yl )t di onet hyl ,{ny-oma Hxhih 1‘ cephenm glr%T oxyllc am%ﬁu 19. 7j R -
(a - p - hydi oxypkﬁn&halt-ofwcomp@ﬁd puy pb ity 2Rc et am 7a- 50
met hoxy - 335 (1- rr?zhgéﬁ ymm}lt %dé’mtawamc@wﬂym@#

-.cephem

wherein
: Ar is phenyl, p-hydroxyphenyl, Z—thnenyl, or 3-thienyl;
60 ~ Het mpli-methyitetrazol-i-yl, 1-carboxymethyltetrazol-5-yl, or 2-maethyl-l,3,4—ﬂna— 60

' diazol-5-yl, and derivatives thereof at the carboxy.



4 - carboxylic acid. 1 20." A conpound as claimed in'
claim1 substanti al I y as here| nbef ore descrl bed in any one of t he BXanpe
21.. A.salt. o Had--as: A\ O

22. A saltTas —clal ﬁ‘eel—l—n—edal_m 21 vvh| chis a phar maceut [ cal I y accept abl e

salt 55 23. he formula: (1X) wherein Ar is phenyl,
p h ypheﬁ‘ﬂ”ﬂ@"@”’ﬁ r 3-thienyl”; 60 Het is _
y t etrazolc oxyrret %I teirazol - 5- yI or
W

-J 3 4-thia- 60 di.azol - 5- %¥d derivatives thereof at 8he

Car boxy. 1,544, Kbmpound as claimed in claim 23, wherein derivatives thereof a3@1e24 A .
corrpound as mhx&onmnbalkahnét&sahs% wher ei n derlvatlves thereof “at the

carboxy are k&?lA ﬁ’&l%d ipclaim 23 whersin @r-cl ai m.23,
her ei n gderi ‘EP 3 "f_"?jﬁzg e aih i’-ft hyl ,53:4

p-nit robenzyl 1,-0%&33 | ; 26.
7, - [a- (2 - ﬂﬁlm[n) @e?ﬂmﬁbxgéemwamddd] ;3 {l(carhnyxhaﬁiyl-etazol 5- =

5 yI)thlonet ; - b hEmpe . ~ ER08! id. 27. 7/3 -
la - (2 thigg 7%;_ DthiGRRNOXY G U9 caohen - 4 C Xarb ﬁg&%ﬁet hyl,

tetrazol - 5 - ' ipp% yh,ieny'l - -Och jamido} 33~ (T mmﬂ,l.- car%oxyllc
acid. 28. 7,B- fl}lhleme(l@l 1 ¢ {oradathy 93-o@hemc<m=_- ; ﬁeﬁdam do: - (2 -methyl -

1,3,4- 10 ' t-’ﬁ;% {S&?ﬁ ﬂsenyl) _ F‘§ th:ér 3 - cephem
- 4 - carbox g

car bOZyacetm:ﬂﬁ&ml.SS {;fl metb?ﬁﬁ?l-y h& 4y larbday m&ah ’?’4' 1 P
oxadethia- 3 - @ A phenyl eaﬁbahgxywml@m—a (Bemefhkl&tram{aS ¥3 - thienyl)
- a - carboxy = 9 azo t hi omret hyI -
1 - oxagiet hi a _g ﬁomea%‘ﬁg?ﬁza tﬁa 3¢ @e&%@qxér;%héaa Eﬂyméhyhﬂw)’ 314 -

- (3 - thlenyl)-34 ¢arbozyacetamido @rmrdiyyis,lahﬁ-

t hi adi azol _ %ﬂ)ﬂum’zﬂrl onadethmead@tphm- 3 ead- 4-- car boxyl j ¢
acid. 32. 7,3 /2 RAcnyar. Hox hy."?_‘:ag’ﬂl ]L tetrazol ¢ 5
-- yI)25th|oe 6= 3 - , o o - Dtamid Xilgargdg_d 33,557 3 -
(a - phenjl mthylmélmsyaymiomam )1 -oxa(ﬁﬂna--(ﬁ' eepheﬁr-bm«yiwﬂwicidet razo 20

5 - yl)thi omet hyd7. 78 b (a - QX atgtrdkiyistienyl 3 o - Ctplyatitamidd) - 3C-aEbompthylc aci d v
20 34. 7- aﬁﬁerﬁ%dlmla5 - Yigthieathyl a d et exededtis)- 3 - 9=Phen(24 opmbosylid-- 13,4 -

thi a- dgoazol - Tethy ﬁ em- 3¢ - =
car boxylic aqi,g, M edm d’ooxyphmﬁ%f Berei -orecar g{glacet am do) -
3 - (1-- nmethyl 39t£eaompmmﬂofth5fommgal )th| onet hyl” - -1 - oxadet hia - 3 - cephem
- 4 carboxylic’acid. 25 -~ arp §6 713 (o - p - hydroxyphenyl - a -

car boxyaceam do).-- 3 - (1 - caf-tve 1A, ZZ@t hyltetrazol -5 yI)th| onet hyl
oF

C

- 1 -. oxadethia -- 3 - cephem ic acid. . 37(xmy3 - (e-p-
hydr oxyphenyl --a - carboxyacetam do_) 3 (2 - n”et hyl--1,3,4 - .

t hi adi azol w&remyl )th| onet hyl 1 - oxadethia - 3 ce hen -.';.4 - car boxyI iCc
acid. 35 ... Ar’is a henyl, P'hyd’f‘”‘YP‘?W" p-acyloxyphenyly 3-thignyl, iserhaddc ai Abd

in' claim23 sub% g [ Gh5t9 v@heﬂ:%sﬁ Qﬁ%a LRy one of the
Exanpl es. 39 aremkawmaa \ he - orrrula rlég v%srgagltﬂr?' ' : Ar is
phenyl , hydroﬁljp‘hemqpb (39 whefint th deviyitivescat d8-cafdomynyi j and 35
d eriivébs %n; hemeta?xm'ayyzvfm AopitrRenzglnindanyly alianogprymgiayh 0 cl 49 m 39,
wher ei n the y aﬁ $Mar-X beX&rls'&y%ce?aHﬁﬁ Laehahosabligr. 4L. A :
conpound as Qﬁeﬂiymdz d &@ henﬁmgmvé;ﬁlcm%iﬁ&adzhe car boxy 40
are di phenyl et 43|78 -P{mefiheﬂbﬁbﬂhzyl Wﬂa - (1-

al kanoyfoxy o ragol pory -1 _Ph ox ydro>‘§§/phenyl
%% 'thgl-al o{éﬁ) §% &‘g y ﬁwtfmﬂgz -

- a - carbox

yl )th| omet hyi - - 44 78 c@(aﬁlem dypheiiyl = « C SbR Cegﬁéeranédo) 2T baxqul.e - QL d
methyltetrazol - 5 - yl)thiomethyl - 1 - ozadethia - 3 - cephem - 4 - carboxylic acid '
50 ~ 46.78 - (@ - p - acetoxyphenyl - ¢« - carboxyacetamido) - 7« - methoxy - 3 - (l- 50
methyltetrazol - 5 - yl)thlomcthyl 1 - oxadethia - 3 - cephem - 4 - carboxylic acid.
47. A compound as-claimed in claim 39 substannally as hereinbefore descnbed _
in any one of the Examples.
48, Aprocessforprepanngacompoundasclmmedmclaxml which process
55 compnsesreacnnganammcofthefomﬂa 55
Y

cl‘lzsllat B



43. 7 - [a - (3 - thienyl) - a - carboxyacetamdo] 7* - neihoxy -. 3 -
(1- 45 net hyltetrazol- 5 - yIth| onet hyl - oadethia - 3 -cephem-4 -
carboxylic acd - 45 44 7] . _ ido) - 7a
- methoxy 3 - (1-- methyl- tetrazol B yI)Wd‘""'rrét‘ hyl == I - oxadethia -

- cephem’- 4 - carboxylic acid. 45. 7/3 - - C -
car boxyacetani do) - 7a - methoxy - 3°- (1I- rret mlm ﬂmn{"ﬂnﬂln '
yl)thionmethyl - 1 - oxadeuia -.3 - cephem - - *cafboxyl4 c sad -
46.7 - (arF - p - acetexyphenyl - a -1,ssasshoxyacet am do)Y 7c - net ho>3\}r 3 -
(1- 50 nethyke], ol = 5 - yl)throme Thyl - 1- oxadethia - 3 - cephem -
4-- carboxylic a%%wﬁetaﬁi?Q@E&@dﬁe@ﬁwﬂvﬁﬂﬂaﬁh@iﬁoﬁﬁaﬁ&m&andal ly as
her ei nbef ore descri- b €l any one of the Exanples. - 48. A process for
prepariag a conpound as cl ai med -i ncl aiMCHEOOR ch* process 54 conprses

reacting an amne of the fornula: cop: .

55 GH2SH 5 31 wherein 1 547, 351 5

31 wherein. COB% Hﬂendﬁﬁﬂ‘#eeaclease@ﬁwdasddmﬂs me@achwd;hahm!hmoﬁth an

ar y| m oni ¢ aci d Of49t m ‘claim 48 wherein the amino group at pOSlIlOIl 2& CHCOOH
;ﬁ oracnvaued :

(1) CoBl 5 asclazmcdmclmm480rc1a1m49 wherein the arylmalonic acid

5 Ar and (8B, a(ng@ in dlfe foted of @R @red &tidCl 2l m 1, or reactive derivatived0

t her eof . 49. Aqgadée&sfroe@svlcmmémﬂméptghmﬁeme#%lﬁwlammﬂnbroup at

position 7 of t sloam fe&% Cc @ ocess as

clainmed in cla . T:s)a ﬁﬁ &%ﬁ%%%a%s @L (HI)

i's used ifsthe forsm nfpr&c&eaiaﬁmecam oneot'cla:msSGtoSZ wherein the reaction

10 51. A processe@edcﬂtama'awof:ﬂfm %‘#}%‘ll t he, rtgact n.is deffect ed in
S

a solvent and i ﬁ"fe gﬁﬂ;‘é““ﬁﬁdm e Reabdress as
clainmed in cla reagent is a.

di ai kyI cappodi i m s, A rmpmcbfch:ms&&yd MMMMOQOXaZOIZOm um
salts eésnwrmwaa ﬁféﬁg to, 52,
wher ei n t he reagorm m %ﬁ&ﬁ ‘m’e of ‘trom- 1Q0C to

700C. 54. A process as C & ned Th claim48 or ¢ a|m49 wherein the .
arylmalonic acid (I11)..is used |nA;th§Hformbfman anhydride, a reactive
ester, a diacylamno-“ester, ‘a reactly fdeor .a form m nogderi vative. 20
55. A process as clainmed in any one oq' c*ﬁnn;ms ‘48 t0 54, wherein the -
reaction |s 20 effected in the presence ©f an acid receptor or a nolgcul ar

si eve. 56.25A pr e Oléﬂﬂi B S ctofGhe HBide 1, I ch.
process. conpr.i ses e%&?@%@iﬁ% rgtopg‘:ﬁ%g%:h«dtwdm oﬂirylt he
formula: [err] (1)8 25 : g whereln

25 Ar, COBw, CCBW57Hétp dg‘r‘r‘ ‘sach’ of the
three grogj%s R Fgg%g :%EE %1’3@7’ se&;s titutedsgl kyl
or aryL 5 Cﬂfﬁlﬁﬁﬁ Cthé Gephokeationeiel effecred by &i m 1
wherei n COB", C@ﬁodﬁasﬂdnﬁduymmbsfom whi ch. proc ss cog] gl ses

deprotecti ng a or In”"-r’*’m?ﬁsa PAERPYRE s -%Pﬁ HaCOBl, COB',
/ l[c AC1a ) <4

and/ or cla,mlw it ;hemBascﬁmyned B%

claim 57 ere| pmf,b eprot ection is effected by a.net hod substgnt ially as

her ei nbef or e descr éhddpro&Es. fowg@wm“dms@bmwc cl ai med
in claim1l, whefep#a:cOB , COB' s, -and/or |COB' “i's.a carboxyhc acid salt
group, Wmch process corrprlses t o BE-ncaBR. o i NQ A corrpound as clainmed :in
claim1 wherein: COBI, COB and/ or  O&e 8 53 mey 35 Wi a base. 60.
A process for prepar ng .a . conpound- as cdar le? i'n-ctaim 1 and haV| ng

formul a: 449 whidh ipmbesy) Fapeisss; reaming itiscRroteqsing) §TonR(s) tim dhepmeietE Al Ay groug?s)
in the noi ety - A@mpeﬂndé’f‘hefmﬂ’ﬁhcorrpound of the formula: Arferr] -

- (VD

" xyph each as
" " i tected hydroxyphenyl, and COB', COB?, Het and Y are
45 _ Ar :iseﬁp;gomm% but areuz{ot necessarily the same in the product as in the

starnng material,

6L A process as clalmed in claim 60, wherein removal of the protecnng group(s)

chiev of cleavage of acylates or ethers, by treatment with an an acid or
fla:asef:h?mofaca:%;waa:yenger,or,lndleaseofremwalofp-mtro-



et (VI) wherein Ar' |Is prtected hydroxyphenyl, and COB',
COB Her and Y are each as 45 . def i ned indI aim 1 but are not

60, wherer n rerroval of the prot ectr ng group(s)
is achi eved of cl eavage of acyI ates or ethers, by treatnent
_ acd @wu Ipresence of “a cation scavenger, or, in the
& € 'rem)v’al cof Lp- ’ 1 547, 351
ol oxycarbonyl or benzyl oxyddf#iShy| groups. by hydr ogenatidh in the

presence of  Bdn@idx pam,,g}[ opw,@gw , q&&gg%njugﬂ @,rehggg,fa compoynd, as
dai medi n cl apatinhmods Gaifadivinng t-he forrrﬁ?a— -I% yl - . HCOEI

(VIi1) COoB mh’i‘g@%m fepw#&smhdtam’gmadmmunﬂﬂdmmm@efornul a3y Ro
n Nwth an ting reagent for |nt_roducr ng a group Acy'L 63. A pr&etss
for preparing a conpound asmc g n.cl aim1l substantially as 105

herei nbefore described in any on 30§, npl es. (Vip. . !
10 64. A process as.clainmed in-any onec¢sf ais 57 to 62 vvherern te startrng
¢om pound aghehmaomwraqtammmmmmm@pwed :by: a process as cl ai med

pr ocess as cla

in any one of clainms 48 to. 56.. 65. Awrocess.as . - - in ~any one of

3cl ai n857 to. 62 wherein the &t RN . -conpound . Iaimed in claim
1 has been prepared- by a process- as - Fosten - any ‘one: 15 -of claims 57 to
62. 66. A co%tgund as cl ained. in gl ai m 1 |ch has been prepared by a
process as cl %ﬁ;ﬁiﬁ’ Bro 05 é&nuﬁf ggnpound as

cl ai medoi n chaﬁmeﬁ&de&ﬁbedmmymeofﬁﬁ |t as c al- rred in chaim 67igMich is

aple vy acce émrmattlmmdmanyonemWAopZumthémm com- a co d as
cained in C'% %Mggﬂewm&beemweésmmrweweﬁm&of t he

formul a: r@bf&ce?s'f’ claimed bfScldims Setonedihkn Mhadflg OF @
deri vattsve t Iamipemfd aahhmh;smm&bm%;:nﬁ&ﬂkp&ed Magﬂhﬁit%mdy aer | vats ve of

theforrrtulaof 1LOH. wherein Ar is as

Xl ).
defined in cl -y- RO Ss, 1 'gsﬂ?'t“t bMWWrWB’P%WﬁSM| ch one of
30 67t Qﬂ@&&@&ﬁﬁéﬂ:ﬂr@ﬂﬂﬁmmﬂm ected. |

30 70. A proces&.MhadenM@imﬁgsaumeM eccepgbletsalon | s eﬁtf ect eo‘
under conditi on® &%@?W‘ a@s gleimed in faim23, whichogoogssg 55' . 71, A
process as cFPAred P2 PP B P8 0y 70, wherein the mal onic acid
derivative (Xl) is used in the forf¥ff an anhydride, a reactive ester, a
diacylimino 35 = ester, a rea eamde or afornrmn(X)derrvatrve '
35 72. A process for preparr ng a @tas dauned in ¢l.aim23, which’
process corrprwn&eis heating in an |nert sol vent an azedi none of th formula: 0

Ar[err]? Het is npd \igh clpins 23, 40 a derivative thereef 3ttt qaboxyavigh ach 25

defi ned inclai m it é‘%’HPF"BPf'Ph ree groupe Ris the 40’ Same or
different and -is opt i.onal | y' substi Mtﬂtbddﬂﬂ or. aryI gerrvat ive
thereof at the carboxy. 73. A process| for pr eparing a: corrpound as clainmed
I h claim23 |ch cont ai ns ‘one or rmr@qiiee sci d ‘groups, ‘whi ch process.

copi e depr ot EETDG 2 aGAINA\RSh A or i » eacivedeMalR fpell &' VoG Wher i n one
or nore3vf thecal Othe GHiiENPgroUpS mly B M 30
70Aprocessascla1medmclaxm69whenmnthereaononzsetfectedunder '
conditions as specified in any one of claims 51 to 53 and 35. . 7
7L Aprooessasclaxmedmclaxm69orclmm70wheremthemalomcac1d _
derivative (XI) is used in the form of an anhydride, a reactive ester, a diacylimino

35 ester, 4 reactive amide or a formimino derivative, 35
72, Aprocessforprepanngaoompoundaselamedmcla:mZB whnchprocess i
compnses heating in an mert solvent anazemdmone of thd formrula _ _ -
Arfﬂwlm !!cn  Stot XII)
COoOH )
- 4 ll'l!’
whmn
40 ArandHetareeachasdeﬁnedmclmmZ?» andeachofﬂzethreegroupststhe 40
- """ same or different and -is optionaHy mbsm:uted alkyl or aryl, ora derivative
thereof ar the carboxy.

-73. Aprocessforprepanngacompoundasdmmedmclmm23whmhconmms
'oneormorefneeamdgron which process comprises deprotecting a compound as . :
45 _clmmedmcla:m23wheranoneormoreofthecarboxygroupslsprowcued - 45
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33 74. A process as clained in claim73, wherein the deprotection is
effected by a method substantially as hereinbefore described— 75— A process

for preparing a conpound as clai med 'inclaim 23 i
carboxy groups is a carboxylic acid salt group, whic es 5
treating a conmpound as clained in claim23 whfch con[ ‘Emarﬂlm!ﬁ fre

acid . 5 groups with a base. 76. A process for prep

claimed in clagm 23 substantially as herajsm;asiore descri bed | any one 033

the Exanp| es. =77 —A CouppuImt as-rtmed 1 T 23 Ch Nas. repared"‘
by a procsss 10 m%é £ 1) ekresdiiily 361 ﬂ‘e %94 '8‘% ccted by

10 78. A process for ps.ep@fobesgfoapﬁﬁﬁ@gmebn@sunalaadﬂﬁeh inri:laﬁiaaﬂilvaﬂ:h dﬂhb:h

process cofai ses reqeef ﬁ%h’xﬁ giopps inp carbpxylicaei DX g
thereof at thé car ﬁ%ﬁ&‘" P GRFEd A riRm R, YRy, Sopting prey g o frepacid 15 S

Ar CHOOOH 6 A process for pXYaring & compound as chine@PHMACH Ghbkrafany & 25
defined in clai m 3%erebefstt & dsasﬁe?;lg dngétliﬂxluﬂﬂ:;] ve thereof in which one of

t he car boxy g@ ups ,%@,W@c&s dn’ claim23gwhichshas beeh preparell bne praress 78,
wherein the reacti dSERFLTAR 'p “%gnpound c&mtﬁg%%swﬁgwed in!
any one of dai ms 5lgodblisstedatii of the formula 0 rocess as

claimed in claim78 or clai m 79; vvherelar'lothe mal ol ic-acid derivative (XV)
is used in the formof an anhydril, a g cti ve e_s_ter a diacylimno, a

reactive am de or a form m-no, denvaﬂ%ﬁm process for @EM@paring a
conpound as clamed in-claim39, which proc - conprises heating in

an inert solvent an, ggn % XVl COm Ar
is as defined.in d gé and eac E@W%re grou%‘:"sd v vet%e égahr'r’eg'%gr _

different andidis optionally substituted: a\&g;:_maryl, or a delXVative 15

t hereof 30 - -at. the carboxy. _ _

30 82. As«process for _preparing a.conpound a ainmed in- daim39 which .
contai ns ‘one or nor §PasOelidd G QkAS39, Wkithha me&&mm&e&e&wﬂmw ecting
a conmpound as cl ai rmdnelmygmﬁpsfiﬁywmtﬁ.one or nore of the carboxy groups -
is protected 83. A prG&e%@rws  cleimed) iry plaiey mmlst#@“@e‘ﬁ\dﬁt ection
is effected byda 3omditon _ ff gy b 3 Jhgd. %P
35 84. A process fQ{emQﬁ V) 3Gised ifs UEITONe 6F ad k anhi ch -
one or nore of the mﬂ%@m@degrxﬁqnﬁmn&deoxy I c_aci d salt group, whi ch

process corrprlses tredlidy d’gﬁ‘ "WFHEW“’_ _ o
cont ai nss."one 2or . moPEPHFS f"cP“é’feff %“m‘ﬁw&‘"%‘& e{” 85. A -
process for prepari ng a conpound as gl aPsren |31 c 39 substantlally as 40
hebef ore described in any one of the" Egar A conpound @VIx| ai ned in

claim39 which has been prepared by a proce -@; as ctained in clains 78 to
85. 87. A pharceutiwmeinor veterinary fomul a Ton whi ch conprises a corrpound

as 45 clained in aﬁwylsahémd ip| daim39;1and eadh ofthe theee groups Bois thesame pmj ned
in any one of pl ains 452?&:“ "699"39?&5' gistituted allyl o, argly, o5 %3?“"?}}“ i nany
conmposi tion whi ch conmgai AGpocsts € a%8mpoud iEShirhelt iR BimPIPOwHHh Ghtdhd’s 1 TO

20 and 66 or a sal tmasrdoalmdadmpsywbmpmmmm aﬁ:iﬂﬂpmdd%

together with a pha -“ p:%:‘%mewwpl bl

abl e, respectiasely,

50 89. A phar maceut | Ca4, .Ql’prdé&iﬁflpﬁﬁdﬁyi iee‘mw as GRiméd inCdhire @9 WifichSonél or
conpound ‘as cl ai medmemr ofithy mycfbumllanmqwdsﬂt goowps Which pidcess/comprises
phar naceut.i cal or v@%‘iﬁww&e_ Sajmed in Jim 30 whirh, popaios ooe &IPSR, fiRyacil

- 40 _ 85 A: process for preparing a compound as claimed in claim 39 substantially as 40

herembeforedesmbedmanyoneofthcl!xamples
86. Aoompoundasclmmedmclmm39whmchhasbeenpmpuredbyaprocess
asclaémegmdmmsnu;lss ; which
7. A pharmaceutical or veterinary" ormlauon comprises 2 compound as
45 -clamedmanyogeofcla:ms1m20and66orasaltasda|medmanyoneofclalms 45
21, 22, 67 and 6
- 88, A pharmaceutical or veterinary composition which comprises a compound as
claxmedma%yoneofclmms1toZOand660rasaltasclmmedmanyoneofcla1ms
21, 22, 67 and 68 together with a pharmaceutically acceptable or veterivarily accept-
50 able, respectively, diluent, carrier or excipient. 50
89, A pharmaceutical or veterinary formulation which comprises a compound as
clalmedman one of claims 23 to 38 and 77.
' pgmmceuncal or veterinary composition which comprises a compound as
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34. copied in any one of lains 23 to 38 and 77 together with a pharm
aceept-—ocy—able-or veterinarily acceptahle; -respeetively, diluyent, carrier -

or excipient. 91. A phar maceutical or veteri nary. fornul ati on which -
conpri ses a conpound asi clai 9 mand92i n hef oof acki nes39eto 47 and 86. o]
gl 5 9.2. Apharaetical ©or Véterinary conposition which conprises a
ound5X as chddin any one of clains 39 to 47 ‘and 86 together with a
arfthceutically. accptable or vad#l3sll y acceptabl e, respectivsqy, dil~uqgnt

carrier Ollamég Bk I Srtron ; as. di
in any zom&%ld%%mmw &%Q@/C& inj ectab-l—*é _q

composi t ~ ofil- dy phermpogutical or veterinary formuligian wh@pipmprises a compound as
ui | osvet eyCogD IS T hdrntille gg 7and5§1e of. cl P . 10\8.8 90 and
92 in. thas Hamea'-'ans}toee-bf&ms@ m&:fﬁ%’égﬂygﬁg{m oo fuinlyiiy en %te - %95. A

(l,. a t

formui | at seeptable. @IWMynmepyblqnespaﬁvdyL aﬂmns céiﬁe:' o8 Bx ;
conposi ti QQ ' A focogposition pselaig&l ommﬂdﬁﬁlﬂo 94 in unit
dosage formof ‘n s}ﬁg@:ﬁgg&romh of ;hacteria in an

- envi r onneas, 9hnd t&es}i 3 a"s% %g‘”f"ﬁ t he'%envi ronment
an effectiv 95aﬁdmlam vaclelmed]man one};ﬁcmmsvussamd@narmpbsmoﬁny one of clains
1to 20, 3 W%‘%%P%Wlm in,_any one of claims
21 28, 67 madgH histebing o i b e ai s, 87, 89, 91
and 95, opouod’ aaclﬂﬁmﬁ&n;tmﬁalﬁmellabm 3tdm7%&W7ChH&8@Br§alaﬁ'a§f5 88 90 and 92
to 94. 20¢limed in any 2307 2ad 68 lopofracformulatian] ea idamBbinvden used in t he
preventio g dgm‘“’d FF §f & eeqpesitiop gs claitedin 4mnens of hin| 98, A
met 120d as Clay dd 48/ chainti 36 cMbe t f degay in a
peri shabl émbgtm@m%e%%%gf%%&;;%g rg{seﬁ}é al WC%EO?n cﬁzgl m 96 when
used in disi Wien used in thgtpeavénition efrde¢ag irea or  bui | di ng |
structurepemﬁ{’km“mm”f 25 100. A nethod as

cl ai2fred |m@ham93rm% %Me d,dn, disipfecting 2 SRR i | ggtion

.ora.drip,, 100. Ameﬂlodaschmdmdmmthcneffmdhy&ﬁeusAmMuas déai nmed ‘i n

claim. 97‘"8?“" Elmo er e| o om Q ound () or salt
t her eof , Eﬁﬁ%‘fﬁg‘? free 30 _
ay.

fordp is fmi tper . 30
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