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aci d Ofnethold @J{Hrac.aéthrrcrad ;-tae&m Rhya 3L cepHuR-#Rarbox¢liciicidlor § D- 2 3'
net B§| phardachitoally acteptabiqman swietcst boxani.do) - err]-(S.or. . 26 -
R) - hydr ox Zﬂt[paﬁt}mtm A7dioxoqi5 pipmmpm(rym@m c@l—k-ls or R)—methoxybutanamrdo]-7a-- _
- met h me!wz/-%*f&rﬂreeth % %ﬁ ‘t‘ﬁF __\_rm'mﬂfvﬂr Sraephegediheaicosidgbkyl i c acid or a
Eft

15 phgp t.?ecL#ﬁ &zﬁj—( rﬁﬁetg% :‘jﬁ arr:}dol-hu— 0.

- pi eer%ma Jt '
met oxyha?mg&. bR HaR ek eys#- t hi orret vl ]-[err]-cephem 4-carboxyllc acr d

or a phar mdem—lmw-g 3atiaxet nbbrezlmbrboshhklbbﬁ}is or RDtert.-butoxybutanarido]- Ta-
Tlerr] rthew3-i5- Hymetml-sv%ﬁ mmaolmmawllrﬁwpm&mrmhc[aerdror a(s or

S ha e

Sicérible sal

Tlerr]-[D [(J"a-ﬂ-éiﬁﬁl-ﬂls-—&ﬁ-ﬂb@&ﬁznﬂmarﬁbﬂﬁﬁidaﬁﬁww-bwm:d&ﬂbt] (S or -

R) - héd mﬁpbﬁ&{memmetﬂyl]]m 4mtahﬂv{)ymé3n(t5/l](d? -qoptidmi-cdrboxylicacidora . - '

2, 349 pharmaceyticpl! qcmnsahtetsrqyr Hergobr 1 | -ce hem 4- car boxyl'i.c acid or a, 25 40

_ph ar ma%eut'ﬁ ro-{f-ns ?)- |p ral amido)-B-(Syer R)-{2-tetrahydropyranyloxy)-

T[err] ] méﬁ? g[;g;c@ RN pfmfafv'?fa'ea YhkATiPRBsm reserpxylicacit
_ ‘R) - met Rox UB&WH pr s@nte er%t&:ﬁmﬁa (i) P&t breof are produced by the known
1, 248, Aueimﬂsﬂrwbs/l‘o)éﬂah@mh&ﬁd]asc isddbplowephem 4- car boxylic acid or a

' phar mac eutRreduktion reatiseli 1 lah methodby whithes @oipourd{et theperel tordla bi: hyl - 2, 3- di oxo- N
1- pi perazrnecarboxam do) [err] (S or F‘(? et hoxybutanam do] 7a- 30 z : N
met hoxy-3-[5-(1 '

-methyl -1, 2, 3, 4- tetraﬁbl NH)-thQGBle | - [err]—szphem4 carboxyl icacidor a -

30 phar maceut i cally acceptall e ,,sal t thgreof
7[err]-[Da-(4-ethyl-2,3-dl 1 - pbﬁrazr'\{ﬁ r of&[ﬂﬁjo) [ € |mr] (S or

" R)-tert. -butoxybutanam do] - %

: methoxy 3-[5-[I-nethyl -1, 2, :94 tetrazol y)thr Gﬂgﬁkyl] err] cephem4 carboxy :
| i ¢ acivlersin narep-bea"nmubgmltdny af 6/gak Sl gRoup Bt SrgnieghBsphorudBontaining group:
7[ er r ] pistRi-REAR*@0 hats tBe shinmxasatings g3eletinat lswe,idrescast viith)a rativel defivatiod in
R) - POr Wrcwkwmm eryMpoyRd reprented by the ger@ral e tidt hy | -
1,2,3,4-tetrazolyl)thionethyl]-[ert]-c phem4 carboxyllc acid or a

: pharmaceutrcally acceptable salt t ~ 7[err]-[D-a-(4-ethyl.-2, 3-di oxo- 1-

pi perazi necar boxamido)-[err]-(S or 'cet but am do] - 7a-. net hoxy 3-[5-(-
1 -nmethyl-1,2,3,4- tetrazol yl )tlﬁ"OHe h'§l'] C[(ﬁ'i/r] ‘cephem 4- car(ltb)oxyl [ c: aci d
or a 40 phar rraceutrcal 'y accept abl &3al.t thereof.

40 7[err]-[Da-{4-n- ethyI 2; 3-dI oxo(83} |perazrnecarboxam do) [err] (S or
R) - (2-t etrahydropyranyl oxy)- but anam do'f 7a--nmet hoxy- 3-[ 5- (1- et hyl -
,2,3,4-tetrazolyl)thionmethyl]-[err]- cephemd- carboxylic acid or a
phar maceuti cal |y -acceptabl e salt thereof. The conpounds.represented by the

—general formia (1).or.salts thereof. are.produced by.the known 45  nethods



[err] R6-NH CH - CONH [err]: terr] : [err] [err] 3
(11). [err] : : [err] V\herer n [err]represents a hydrogen atom-

an organic silyl group or organic phosphorus cont-ai.ni ng group; and [err]
Llerr],s[err] and’'[err] have the same meani ngs as defi ned GBb2v@48 241 iBeactied
W th aTeact Ve derrvative In 50 1ne carpboxyl or oup of & conpound '

repr esent ed by the eneral formula (111): 50 O.. OA— N.
N- COOH [Equrer nd A haye the same meanings as defined above. _

@B 2 048 241|§°d"°f°" meﬁ‘%r‘%’"ﬁ‘hf‘iéﬁﬁyh‘c"r?°3H‘8°‘ﬂ"ﬁ5\7§9‘t'1‘?@' forple Wi ngs as
defined above. Production nethod (2): net hod by which a conpound of the
general fornmula (IV): [err] S [err] . (1V) Oferr] wherein
[err], [err] and [err] have tgée QO in9s as defined above, is reacted
with a conpound . 5 represented by thg Sezera fi 2a (V): A [err]
[err] [err] [err] wherein [errc% errN],/[er'(rE]H?#n and A hay\e)the sane
nmeani ngs as defined above or a reactive derilvative In the carboxyl group of
sai d-conpound (V). Production nethod (3):. ﬁ@Rﬂod by whi’ ch a cephal osporl n

of .the gepgr h Rac R mdlﬁaha(vykr)esalge meanlngsgs defmed above, is reacteﬁarﬁr gF?Tpound [ er r ]

CONH- G ented by the general for ula vk

[err] [err] ORS- ferr] = (V) wherein [err], [err]
[&rr], [err], [err] n and A have che ane .neani ngs as defined above N
reacted in the presence of _nethat with an al kalr metal or . al kaI I ne earth
metal methyl ate represent ed by t g n rruI M)y

[err] (V1) 18 'h&?"g?' "r'ep(r nts an al IMIr metal

-an aIkallne earth metal ;- -[err] is dﬂi gn reacted with a 15
hal ogenati ng agent. Pr oductr on rretheqi (4) hod by which a T
~ 7a- met hoxycephal osporin of the generaﬂ for rrul(ﬁs(VI II) 0 - 0. 9 o
[err] A-N N- CONH < CH CONH ' : CRS
[err] . whergivRi, RY R26 andvh baveithe spme m]earrilmsraesd'nedsabavegcrramcma!erlnbﬂtnreep{rﬁceabI e
by a nuc| @Hsuy Biosp pisald & P(g,ouaﬁﬂ/) err] err] [err errl n and A 20
have the sant™fslian mgthod B dureth Vaﬂtﬁ?é cephglogRoxip ﬁeﬂﬁ"te fa"@ém(rwund -

represented by the gen%al foorrrula(IX) [err] - (1X) -
wherein M2 represents ayhydgogen atom an al kal i rret al" or an al kal i ne: earth
metal; n2 is'1 or 2 an 25 has the sane neani ng ag defr ned above 10"
25 10 AUN. N CONH — (I:H —CONH S0

o 'ORs _ - - COOR' o (Vl)

' wherem R?, R?, R3, R4, R5 n and A have the same meamngs as. defmed above, is reacted in the presence ] _
of methanol, with an alkalr metal or alkallne earth metal methylate represented by the general formula S
(Vll) . . -

M‘(OCH3)1 o | | (vu)

15 wherem m! represents an alkall metal or-an alkaline earth metal m1 is 1 or 2, and then reacted with a 15
* halogenating agent. :
. Production method {4): A method by whlch a 7a—methoxycephalosporm of the general fermula
- {vill): S .
' A-N  N-CONH - CH = CONH———i—

\J-/. '__.<::_HR_""0)_

(R ’n’ - ORS. T C00R1 (Vlll)

20 wherein R? represents a group easrly replaceable by a nucleophific reagent; and. R' R?RY, RS, n and A 20
_have the same meanings as defmed above, is reacted wrth a compound represented by the general
- formula (IX): _ _
(R’)m‘M2 : L (IX)

wherein M? represents a hydrogen atom, an alkali metal or an alkallne earth metal m2is 1 or 2; and R -
25 has the same meaning as defmed above. . i 28 -



B2 048 241 B 6' The organic silyl groups and the organic .
hdsphor us- cont ai ni ng groups represented by [err] in the above-nentioned
eral fornulas include those groups which are conventlonally used as

A %o- or. car boxyl prot ectl ng group in the penicillin @demh@.&,p%porlm

' ' - —ERRY S ERR="T—armd—TERR—
whi ch are eaS|Iy r enoved by treatment with, for exanple, water or an 5

.al cohol . ﬂHce:r@nme%gmm@raedstbnpedmbyhcpﬂﬂms-cowwbhgmns remsqeh dbefflimtheabl e by Ja,.
nucl ecinetmentiprsdgararal fqrmulps iaeludeAheseeiours Wi %@@ Ry 5L pAming-Ghi ne and
the | iREO-BREFIR AR BRI SROAIORPHR SPEER fidifey SHh®%et oxy,

- propi onyl oxy, butyryloxy, pival oyl oxy- aE%t he. I ike; gylcar bonyl oxy groups

t

such as benzoy na ylL.oky - and ANLike; ryl\bh ocar bonyl oxy
groups such asl&hxdﬁ‘enzoyﬁ%? %h&.onaph hﬁW%Xy ‘any the~10 Fike;

aryl carbonyl t hi o groups such as benzoyl napht hO)chl o and the like;

I t |t hi d
2% AN SO A Wl SRS 327

_ gr oup arrdre@ydubdremeﬁwrtd&wm dich aileadlly @ipRceablo®F @ nadlcdYRIRc rreagaherarameed by [err]
may f. talbberatoosdueh #s chlobisd, brooninetasd the tke: awer aﬂI@nomamphrs sueh asddroglexy, ' at om
n| t ro agﬂ@()'ppl’ol?'@u@n ailtklyloxﬂe'v aovirpand thelike: antidarboy @Cﬂygs -’rue'msrbeam % hi o

aryithioggr! yloxy groups such as throbe

- n E asb WEE’% Pestht ed -
by thé& Eﬁm‘ hﬁ;ﬁ%ﬁlﬁcﬁ %@%@? 54') T s;trawen an
al kal igy rdrﬁéi onrdé\-ﬂ p ﬁes@ ronSQ@Hrb salt of
a commma fwraarceﬁreints ym; fRA genﬁéﬁhrpfec)s maxdgan err -
- ( X)195] exraup, 10@er alkivergeiup, l{:mrra]kylaﬂrdg A, ady mepahﬂle\eshkme meanl ngs as defl netb:
“above, anBhezompeusd repeesefied hysd aeaerpiformyia (Wds ensikydbtained by the maptigtbetvee® npound
repr esaéﬁlké‘tf“ﬁg' SP'F%? 'é?l@f’ sarthireRtehgeiLor @p prepnic base saltef breg@ne‘éfeeresearrd by
aci d- g I'n .an inert solvent. The conmpounds represented by the
~gener al fornul as (11) and (I-V). nﬂyN-bﬁHsﬁﬁlQh‘em zed. i n-a manner knrown per se,
for exanple, the manner described in ﬁgp Jour naI of . Synt hetlcx?rganlc o
Chem stry, Japan, 25 Vol. 35, 568- 5? (1977).
25 The nodes of practice of the prodgﬁilon met hods (1), (2), (3) and (4) g
ar S?rqu'a't%“ bed beJ OW. The met hods (1 and Zr;g%ggacbe c%iraé\ll ed out u d 20_ .
ne ' or
suspe rﬂﬂo r<:fsag cwoulhdg rF?res%?%gY]E ege neﬁal ogmlrj fmexaﬁ:sfeece £ ?gcrzj gm {‘%‘?%"t mn
tetrahy ﬁfe%ﬁeﬂorﬂlb@?&%ﬁ‘eméﬂ%ﬁﬂ@eﬁéﬁl kPmutdé P4 YIVE REy B EyklResized in a manner = -
di met kyibwe pér aarkdl @xanipl, tha Aahner Gésdabed in the JoueriahePSyethétizDiganicAerdistey, byganet her
di i2%0pfob 566t—|=ﬁa‘fr4(1$ﬂ§nzene toI uene, net hééene chl oride, chloroform 2ﬁhyl
acet at e, g‘f tiop metheds (15 H37éF6HéafG|de§°ﬁb°&d>ﬁ'PWture of two -
or nDr ISdISSO ve d stlspe:( (e i I"ng i?)ag rrggﬁl@#tyd es’]ﬁ%‘ty éh%ﬁaaﬁc one e%f %rou . |
deriv dxXr?e a FHidaUdimEthy :,h ”ﬁ@ﬁ&&i"a@ Zerh d (V) o
Or 30 IRyl beker, ﬁédréﬁtétwé? b'aﬁ'zeﬁé"ﬂ:l&ﬁé endéHidhide, @ Io .
M Xt urrBethys isathund keohel éack aamatorurfhdhimmmﬁrear:reorerroaﬂmeresmagecﬂutamlaase at --[err]
to [ersuzoemmres addathh yeact[veﬂer]vam\@ i e cqrboxﬁgmactﬁecprmuom (@9, obthg Bompriundit es to 5
hours éqfeqnm agmlpﬁ icarRexy! group of the compound (V). The mixture is allowed to react in 35

Theyd r;%e %ig“' rgﬁ‘% foat Ta0dp PRIF PiterablYe 400 & AR A roptioBEme gt as al kal i

icl
v@?ia@gonl?r%ﬂfdg%gaﬁéﬁéégs%kﬁ%auéir Kddal hydRkigks, €T bbhat es o
and al éﬂéh rnefmmlroga@etrwn@rss alk T thétAcHrbS B3R AKERIIneAd adekdtdBRicRihaRine,
tri et hepbtaasitrveethylarmibe) trjdttaikamire, tripytylbelina.@yridibeniinfeytlyfpineadine] NirsethyN- met hyI
mor phomemkoling, littidige.pellidicdnditith ke aam@cwdwlewlaM$ sm&hdsee@bhdalalylma.m nes such ' as
di C&H%@ ingAndhe like, 8” et hyl ani ne ar;%l t he 0(?@) trestarting matorial f
40 reat;?‘on can%e Cm ut in the restérrlc E gg}‘i frIHa? @Btlh iﬁsgﬁ ?H q %t Ii’?ét I?ﬂ)d (2) as

the s -condensin uch as,

i BRGN, pre f
ifmide! I @et%afbb N Hie hble presence of a
dehydr@woamma llﬁr'b&ﬂ'l aazmeus,ua az%ﬁ;r triafiy| phSsbRResCethyl polyphosphate, - |
N, N#&lj medmhenwcmmdambspﬁbrdemcmbmm ctivrdyl |3, Ndioxsphgahitdidne aeézoly| cmﬁbﬁhn)dl |4a de
NN - di @m V'f-‘hmafpmudumnh'msle aupdimehylsthowyforminiy IQCh*mldh i m dazol e), trialkyl

phosph he rae BE %"é"“m - {%B §°’ V') o |
. fjr Ir’r;ﬂh 1850 gdn;?g en dc@ryaeigzr solven%uclr\)g; n 32[. ro ur dloxaae £ d&‘rh ?‘:ﬁgfo The :
met hodmzwgknoretmmm.ﬂuieomvotdmof fhﬁ!ﬁ!d&@eﬁ’@y'oth‘éré‘s@ﬁ gﬂ"aﬁ Rb# N oF the
~f or nul susewsipn ie bdided ae alkdlimetal kinovafkalirereael mptdapandse(VRbbgaber Mip methabdlon K kai
(La| d- '[qgew)‘lﬂhmmlxtums R Bipcted tmertion, EnthhB%r&ﬂPG]mlxt@femte@Geapwmhas uspended in
aﬂogs'tﬁt'v%rﬂe"§ (cth segctwg Spethapghiny d'"te epsand dhemaua pf tharatgk' bmesal °éF’hyI ene-
0 531 g AR IR, PR HE VI e FPRHENL o b P P o |
di met hyl f or mam de, di net hyI acet am de acetonitrile, .50 et hanol or the i ke
or a mxture of two or nore of these solvents. To the resu]ting solution or

.

é

-‘



suspension is added an al kali nmetal or an al kaline earth netal nethylate
(VI1) together with nethanol. The resulting mxture is subjected.to '
reaction, and the reaction mxture is then reacted with a hal ogenating
agent. ¥n this reaction, nethanol .is used in excess and t8 anmmmbethe?
~alkali netal or an 55 aI kal i ne earth netal rrethyl ate (VY used 'S .

pi’ ef er abl. ﬁal porin (%9 use r't]e[rrsn net-)l;(ceeql'“evaaI ent Qf totf re téan one @ ulvalent.per | '
G827 048 ¥ th Sﬁﬁﬁéniﬂﬁ% o TR nlic s et Bkt taP—%g@fst@ans an
amount  of orafaFa® rytfh@ao TLE5056H N8 B 67 0 861 ke & uriolont a1HG FAABRAGS POT | N
(vi). A |te&fnn$tb&bﬁé&ﬂifﬁng’lﬁaﬁéhbﬂbﬁ3ysﬁd’ne carried out. at -[err to -[err], '
preferably - [Teehdlogenating egent usedxmrthaam'eihomls'gemllwknotnm t@0e monuemsunplvmufaf i-ci ént-

and the re%w tmoqes atoerqwfmrtfé“d% ”atﬁ"éﬂ'?'?ﬁ qtguohneloseeamgraewt ipayderhalogens -

The hal Ogﬂﬁ E? ' oamr es sucthe lk-chloroa o ace qr;zm leaoqygc"amyaur ce.
for SUF’F" If am e N-Ehi é?u%@s ﬁ‘:fur esul H\?d fﬁt&?ﬁﬂe]n
Exanpl es rob‘é% bhifast ﬂﬁ&t giribZibs MRl i‘nydon %@ﬂ%uﬁﬁl ochforitd) teRI-bUtR
brom ne a 'bdmea d th€like:NalbidaitoRsAaD aSN,Bl ubadanddydahb-araed;memderm logenating

N- br onDs Uggent titd@ityhiwbotiaritd is kneferrbi. Mbd ledaybubtiog ageotis ased M- aphindumacétien- de,
N- br ormac etoarﬁpa'wnaﬁ aosmhre ht'm&e in ana rrnamswv#wﬁmhﬁ etthe a@ha'a‘@orm °f the genefa' L

N-chI ogob A, ?t l]J f ona 9 - t ol Hen uLf nam(f 1]5 '
ds 1 o n are t o w [ co reactno &
10 hal 6 enf%“ ras |.a.?'t§§l. " jré’a. s rr'se rJn& i
tert. -buty, 420 ﬂf&re Bamb ﬁ§$fthé¥dtt le acids tie & -

- hal ohy dantriohio®aceticfticid bhebirablesfanraiad ant 0| n and the I I ke o these

hal ogenat i ng Atgethe tsrminaion of theitepétio @?Ezmhésshaln@aim qgersfserrbeedmovwev treating

hal ogef@it rvn'@,a g E‘i‘ﬂg qggmesvétfs "’IZ"':a'r?h godiyn thjogyHatey or t't"ﬂtkesu&ﬁ ng E

pﬁSI tive % ‘E ‘ﬂﬂﬂiﬁ hégh clic aro tr amm - -oxE 10- ou vm

the genergfl'd ‘ertam mm N Sldy @%3

reaction @Jnﬁbob ﬁ're rfal3: (IXYVR QH m% n Qrcﬁ-a§ aﬁﬁﬁ%&t&nmetha emha(dt UF e : W 'l
not ca2s eppdnbllisédrepahol Lutanbl, sdedns, eyl @yl mmteumahﬂrsoﬁwtﬁeatbmteeﬁhwtwnan 25

react i on. divpxebesneetonittile, ethyhaataje, dinmtwusthansit U2-dimehoayehass diglethylfemamide.abl e
acids ar ed'%%'fsd‘fWE dmﬂevlacgtaa&eat 1'3'6'&*?'?’@“&0? d 2‘4'?H'Q5?ﬂt'tﬁ"®ab'8't°f%ma0| d and .

met hanesu‘l" raet o?;e‘;ere r::c':t rj ouor I?‘é q:ﬁ' o&ron olar solv n"%suclh as, \’Natzterh ﬁl excess !
‘hal gengg ﬁaﬁt 9’1 M%ﬂﬁ gp g Bt 4 ElEideagegt Sagh
- as trial kyffecieaRd? etaedm la B umy dﬁ.heprragphh eo hdjlcethe pH t@Qaésﬁedc\arusyl ng .-
out the PAIGUGH the feadiivh erdiitloAs are Wh@fitical, the fgactionds gs‘nerhiwecafrmu aulaao(tdhbb?cws
used ot heseverhldumurs kesegayaipeng nthqurs vr/nr ch the gr oup err is a heterocycli c
ar omat !ﬁ ani Méhena 6%?@%'"4?? ‘be )'awt'hhtir Eﬁ h?'ﬁ@ H¢ Bematiet
' adj ace r@r:e Hé)ﬁ‘nqgo thgu 2§§c poung ggheg era rmu XI ?e regmé‘fvlj&
the for mji m in thd i s IO&Q st&PJb F;ﬁ e of d difalef r om n0|
et hanol , gacedi¥e RRRRUIarly ORI VA B e g&fé%’i RRRula (KB il alceﬂidwdch ket one,

“met hyl i smbmtrylcomeonmrchbemm;aebmf Hé[ﬁdipyl a|éhtﬁo|dm-amamphameﬁzs)mdoh¢u athyledd hy|
acet at 40 @yootarmdifeihthischse, the re@etith mmerds yraediizdinby e neetofigr éxorsaaiithelalcohditoret 49/ |
sul f oxi desef\tﬁraPrEF‘H a&‘t‘a‘fﬁedemp&efwmmuéﬂﬁ usphin dhigpipeedure areznqmaeﬁlo ?’ ‘hane

alent cop: as a U hlo i ro ypri
chl or of or rate, E%rﬁ: sul@ate c prlc g‘rate m g:\@sts I:ta ek(c;el.tc nca E‘in 8 mr:rl;'fj rm‘q.e cupnc a etate ?V\D
or nore. &5 Ey‘:

ik Litthke) i%f] r'irht% u r'rLIbe fog ic sgilc?iaét'lrh vYnth I"ar
sol venss siue hwasmwdperoo pburldSs IR Sr rh&e Bﬁ'n{&@df%etcbﬂpﬂﬁd of the 45
react i on mplesedrid b theQehedal iddmulp Mli)emmbhgh dépénding on THeaypeesfabe @mpbund of &6

- ef fect ed gdneratforryda (MW divalen cerfpeccowbingy andigempued atitie gamergtforomded X used. adj ust
the pH t o3eRe@lthe eactipn tamperatyre ﬁ@u 10076 and tereastionctistris save| ﬁ'gma‘rtes tq ggveral

d
critic at"ﬁ reaction is generall ol veral
our s B et gy n A SRRl Raglndd i PH%@&“ e Sail i poff S
(Vil) in sepelind mvaﬁ.awamRa cdn&oﬁnchﬁﬁl%@@ﬁér‘ﬂ'fdrﬁml&ﬂlﬁﬁ’%icﬁﬂ i0a hadrbgtaarunmshde

t hi o gr ougaltieawiargmpounk iobthg el formuidit) irceitoR! isd arboayhpaseribg droup, freoiesionde

group is medsal%actmuc@wp'mmderdﬁowe (ytorite frae aqtcman*ae eantemom)raamera-onal :

corrpou?ﬁj BEn ener a ‘are reacte ot her in the 55
| nert SOlr\ée ion, 3\‘/11 rtgtg er: u ése i%gzl Ft:'o% W@T; ydr Bnd
Thi's procaues cbapr “f bb AR

formul-a (th.‘é)rnveﬁnoamepaéss.&mytsmhn@@mmt ro@l:trngtgedupfdah M g tdre mampy

al cohogQ exsmplrﬁw;ﬂchla:ioemh@barbamylbtdbmhoeﬂtmbmlbqnytbmmdxyatbomhm—tpluertelsuﬁfoevtao— ABO
gl ycol ornitrdhendylokysarbpnyl, tOI‘hr@“@aBHIOX\tcnéoweaﬂitroohenph@i@e\é@setslnmwpgﬂv%y the use

of an exc'@I @' \1' ‘(!?Pmt‘\Ga'bﬁ afhoxyhenzy '%‘6'@ vpper.
Sonpoundsc f *@tr%rrtyrm F&yé i trr;rt P i per
CO”DOUM 1 ¥4 rop bethgwa rbén ﬂml > sudchhiplf '
fluoride, cupric nit rat e, cuprr C su cuprr c borat e cuprr c phosp at e

cupric cyanide, cupric formate, cuprlc acetate cupric propionate, cupric
citrate, cupric tartrate, cupric benzoate, and cupric salicylate. The :
anDunt of 45 the d|vaIent -copper conpound used |s preferable 0 5 nDIe (o) SNNCIIE



. Aays. 50 Conversion froma conpond of the general formula (I) in which
‘[.ekr] is a carboxyl-protecti ng group 50 to a conpound of t he general
fefmula (1) in which [err] is a hydrogen atomor a salt of the latter _
cOnound, conversion. froma conpound of the general foraBukao4sl 241 B whigh
[err] |s a hydrogen atomto a salt or'to a corrpound of the general Tornula

(1) in |c err arbo I-pr te ﬁln [OUR. Or ¢ nver.sion froma

y 41 |I e )

tr ri op i fi 2- : o

sal ol ) P B b
Car r ' s-tiio &hylene; -hydroxy-4-pyndylmethy|ene 1-

- enetﬁdiecaau‘oaﬂtzwguymer1l-ah&y&wdbayr 2Ciropyfides, BitBoxydartonylZbutdidgliepusps may be

: pr otEthce!dl-Z-mpylru@et tHberzeyhCtprapylidens, t1HN&Z-graﬂmp/phbnvbhrbamowba-ardpyhdauﬁedi- as®|m
pr ot edNilérpethonmbertybearkamonib propulidens, 2 thokugend MBGHGAE@@PXV?Q'E@W,'OWI etion

~of ' t hefYpieneptylidsne. ztar?étv'ﬁ‘("t'ﬂ"é ideng, 3@3’6‘0"{5“‘ B '°’E95V °é‘ﬁ’i¥{}‘§’d° tdb optirakvisi. qed conpound -

of t hi Yy got i QR EPEBIE ol Bralo ey S thdkGoth B E5H kR 0T OUP
f onoarne qgﬁahyhkﬁ%@éﬁ“}f%ﬁl a‘gaésrtu thﬁ el éreege%wogrg%
trib awﬁacr mBRIbAYd ADOYE AR thedhyi oprd'iedtrﬁd; geagsul fonyl 60.

nitr obenzgré mlymmcthm"gymp f@cbbowbdrmpzmbmmae bsmyﬂe same mrbomtpimagthsul f enyl,

acet ylsfow’h?ﬁiptfﬁcet ing trifluoroacety -but oxycar bony!

1yl - .
X pctro arg ) nat‘ 'H‘E H&(‘QW@HZVTIWW‘@&?%B‘H Ply modified in :
age °
4- ﬁ Vi%ébﬁ éﬁ £ % por ?m 2 aqgttageérfnlaﬁgrr%a;aﬁnmt xgar bonft,
: yrl di daRied -t.rpa%ocleeh anél mbfHerlOXYCar bony pyri oxycar ny :
2- f ur yl oxpeandtiaayfor, théibrwmefqddﬂv&hﬁmbﬁﬁéﬁ}ﬁrb#mn%res&ntéd by the general formula (l)
- di netangp satpbetynf aarrtoblﬁwited to &ow@mmmﬂ;ebe co]npongds Ico'phecnngduettdtmw ar bo ny |, e
ht3r?al ) krmym@aﬁ:tho B%Loﬁqh ryp e'gpng penegal 6%7‘2%” 'gsrﬁ thus
[*™®and the
ob?al r u ul e, nan a rﬁals is a eir
- Aiohe fﬁ%ieyc %a arnstemvpéog Eﬂ. At.ogb el .reE&nenexarm' e, .
t r| ty antibacietibl’a MinBgative: ﬂacfih@k ﬁ JaldbD KieBsic gﬁéh)% B8 PYdtiusli ne, 2-.
hy(ﬁﬁokyetiasc?&l@ﬂnbwéns,dﬂkbﬁgenﬂs guin@uty. -ahd tnempdabuhty kd@hb@ e, @ ion 25
reRepinventio

3- hydr oxyrhd plarm iseiteffedteaf dypical compeyndx graenalseaapme
1- et/hé 'o%“{@;gbmb rsa%nédmewétw&grgar"tfaﬂwca_' P&@ﬁ&mfiaf"a

acetyI ropylldene 1 -benzoyl - 2- propylldene
[N(Znn‘ﬂtehmmmhenwnb%ahﬁmdok (MICR R&yhi.dene, 1- - .
[ N-3p4- rrethraxupbemdn).cwb arreprkdenth@im Myt HEBCory concentration (MIC in mcg/ml) of . 30
2- et hoat ounyl] which edseirtelmitiet recor@ingtohimpethodaissgyibed io YClieopdntapy (Sdeiaty,

9 1 Agul
t2r ace%ﬁ'&%ﬂ@l‘ﬂf}( méNel ‘3 Qk-et%%imo b*é? 'éﬁ‘i . edhex llwat!@rﬂae tegli - or
a

si
nL en Kagaku. s of 7€, o? gi DX grOUp’
he S -.,,HEV“ ARLoh
t et rahbwa mry as 1@lEIRMREEY, OpYr anyl ~and e subs or unsubs It
acyl, al koxycarbonyl. 10 “and ar al- koxycar bonyl groups mentioned above.as t he

anninoprotecting'groups As the protecting. group for carboxyl grOup,.there
may be used the sane carboxyl-protecting-groups as for [err]. The .
conditions for the production.are not linmted to those described above, but
suitably nodified in 15 accordance with the particul ar type of- reagent
used. . 15 Isol ation of a 7a- nethoxycephalosporln (1) or a salt
thereof fromthe reaction mixture can be carried out in a conventional -
manner. The nethod for "the.production of 7a—nethoxycepha|ospor|n .
represented:by the general formula (1) and a salt thereof i's not limted to ~
t hose .descri bed above These conpounds can be produced al so by 20 other
known . net hods.. _ - o
20 The 7a- nethoxycephalosporln represented by the general formula (1) and
the salt thereof thus obtained are very.useful for the therapy_0f man and
manmal s- di seases because of their broad anti bacterial spectrum agai nst
Gram positive bacteria and G am negative bacteria, their excellent
antibacterial activity to Gramnegative bacteria such as Esherlchia col
Kl ebsi el.l a pneunoni ae, Protius 25 species, -Serratia marcescens,
Al kal i genes faecalis, etc. and their stability to [err]-Iactanase 25 The
phar macol ogi cal effects of typi cal conpounds anong the conpounds of the
present invention are- shown -bet ow.- These may be used-in adm xture with a
phar maceuti cal ly acceptabl e diluent- or- carrler therefor. (1) The m ni num
i nhibitory concentration (MCin ncg/m). ' The figures given in
Table 1 represent the nininuminhibitory concentratlon (MCin ncg/m) of
30 each conpound, which was déterm ned accordlng to the method descrlbed in
" Chenot her apy (Soci ety of Chenotherapy, Japan), Vol. 16, 98-99 (1968)": A
culture obtained by cultivating the test bacteriumin a Heart Infusion
broth (Ei ken Kagaku Co.) was inoculated into a Heart Infusion agar. nedi um
(Erken Kagaku Co.). After 20 hours of the |ncubat|on at 37C the growt h of

T . o ~r * . N T

- .



the bacteriumwas [err]

cell s/ pl ate.

9

(%)

GB 2 048 241 B .90  [err] [err] [err] [err] [err] [err] [ERR]™ -
[ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR]. [ERR] [ERR] [ERR] = "',
[ERR| [€RR] [ERRl [ERR] [ERR] _ | GB| /R P41 BRR] 8 -
[ERR] TERR [E [FRR[_ [ ERR| - [FRR[ TFRR] [FRR[ 10 - R
GB 2 048 241 B . 10 te:] (1) CS-i} 170: :
[€RR] [ERR] [ERRl + o= |%8]|=18|. | 5| J|S[ErRE|coop | 4
[ERR] (2) Conpopnd A:| Sqdunisiggt] off 8 Vi - = 818 © -
7[ ERR] [ D- a- ( 4- e} hyl - 3, 3-|di gdxo-|1- di pdr adi neclar bdxanfi do) { [ ERF] - {|S) hyfir oxy- 5
but anam do] - 7a- fret hoxly- 3- [ 3- (-fnetfhyl[- 1,]2, 3,|4-t gt razol y| ) t hijongthyl | -[ ERR] - c
ephem 4- car boxy|ic 5"_6_1Ci‘9 rapredent ed byFt h,eg,f Ok Ia'é. 0 0 [E§R_
: 0-9'..5“""":.'83'..‘5"5°‘3ﬁ_‘5
w |=lal8lelela] &) =] & | | +
en s lo|ojolu o o ol 8|8
e .
w o {=1.1818l2l | =] 22l 2| o
| Yolelgele]d .| s S|°| 4| 8| ®
a |ole @ 31 Blw]| = 1 =
S8~ |¥|8] °f °|&¥| | 818 &
: & | & _
o f=lalS|al2l | o R 8 = ]
=T A A R A RS «| 8{8| 8| | | &
' 1 olo © | TR
< (S|sl |- |S] | | 7| 88| ©
| o= . . , o :
=2 |8|8)] (2w B1 8lw] 2 | -
] clo lolw ]« - -1 o ™ olo =
48 ol I et N 1
.
o 8| & 8] .8 - 8
3| g gl 2 g
8| 2 £] & £
3 3 3
SHAMEIRINEIRIRE]
TlI(e(8|el Sl33(T(5¢E!2sls! ¢
: w | o |_'_ 8 & :;9. >' ze 1,818 98
S15lslsl8log |88 810c| 5|2 |8¢
215{818|5|g|l¢8|s8||2z5|88|¢8|22
«|Z[5(8|8|B|c|FE|SE|S|88|28]|5|52
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1 ERR] : N—N[ERR] (S)[ERR] [ ERR] _ CH3 OH
fdinafter- referred to as T-1 982. ) (3) Corrpound B: Sodiumsalt of . _
ERR} - [ D-a- (4-et hyl -2, 3-di oxo- 1 -piperazinecar boxam do)-{ERR] - (S) hydroxy-

bttamam do2- 7a- met hoxy-3-15-[. 1 - (2-hydroxyet hyl) - ~ GB 2 048 241. B 10

, 2,3, F-Tetrazol yl Jthi onet hyl | - [err] cephem4 10 ~carboxylt c acrd

represent ed by the forrrul a: . 100 .
0. -  Note - OCH3. (D) [er r] NCC]\IHCHCC]\IH ' St
NN ( 5”[%%"]170' - lerr] H[err] ferr] [SIcHoH3 o
[err] OH (4) Conpound C dj sa t f

7[err]- [D-a-(4-et hyl“°§“3'5§ﬁa§§%- ﬁemfl nqcar boxam q{ﬂ"ﬂerr] (9 hydroxy-

but anam do] - 7a- met hoxy- 3-[ 2- (L P CH,S Sy

, 3, 4-t hi adi azol yl )t hi onet hyl ]- [er?] ceph m 4-car- boxyl [ ? aci d repr esented by
the formula: 15 [err] COOH ; “CH

15 .(9) [err] = . COONa OH = 11 3

GB 2 048 &ﬂﬂnpeundA $ddirR s&HTP g-(Ret 1814185 Ak ef%;mecarboxamldo e
7[err$§- [ D-bartapdmieib]--mathaxyes- m(p(lgtwnléth\pmm%tﬁmtmﬂdm JP)cep H%H) 2 )éjvox I OXg-
but anam ddiFidTepresenterbhythStoroda: oxyrret hyl -[err]-cephem 4-carboxylic acid
represented by.the fororru a0 (D) . [err] S ferr] - NCONHCHCONH N |
[err] (S)[err] COC]\la OH 5)Cl-(36) Conpound E: Sodi um salt of
7[err]-[D a- (4-n- butyIH di ob- 1 - pi pler azi rsecarboxam d'\c‘)) herr]

(S) hydr oxybut anam @gfis\a- MNEGONICHCINH 5=

1-nethyl -1, 2, 3, 4- tetraz‘e-l-yl)th||orret hylj/,L-[—erNj P 6dgb - v mbxyl_lc aci d
repr esent ed by the formula: [er]r] 0 3 [err] - (D).
ferr] S -~ N-N (S}CHCH; COONQ [err] NCODNHCHCONH
[err] C 0 N(9ferr] ‘coots |

[err] OH (7) Corrpound F:. Sodi ugksal t of - 7[err] [Dia (4- ethyI 2, 3-di oxo-1.

.- pi per azi necar boxani do) - [er r(ﬂera(irﬁ}tbyék'éfaémo adf—-1982) - :
butanamdo-?a nethox - 3- 1- nethg!- 234tetrazo|y|)th|orreth | T-A3- cep
nem 4- cAF S 2l ol o mvr izt FlSidrony

1. err]mO S g\'}" EE id represented by the formula M ?ﬁ} qm\la

[err] OH (8) Compound. G - Sodi um sal t of
: 7[err] [D-a-(4- eth;d 2, I di oxo0-1. - pi p&él_?zrnecarboxam do) - [err]
or-(rgrlcorun -——rs ey -
'Csz_N NC N — ——"
I |
(-_S.).('ZHCH-?, e COON“ ~ CH,CH,OH
© O - B

(4) Compound C: Sodlum salt of 78- [D-a-(4-ethyl-2 3-d|oxo-1-plperazlnecarboxamrdo)-[i-(S)hydroxy—
_ butanamido]-7 @-methoxy-3-[2-(1,3 4-th|ad|azolyl)thlomethvll-A3-cephem-4 carboxylrc acid
represented by the formula: .

| o 0 . ocH,
. | (D) o -
G HeN N.CONHCHCONH————-I/ - N . 15
 (SICHCHy COONa

e
OH .



('S) met hoxybut anam do] - 7a- net hoxy-3-[ 5-net hyl - 1

,2,3,4-tetrazol yl)thionethyl]-A3- cephem4 15 carboxylic acid
represented bythefornula _ . : .15 [err
(D) C2HHN NCONHCHCONH. o . R 3048 241NBr er Nt
SN (S)Terr] [err] [err] OC'H3 . (3)12

;J[?:ef\r i) 4[8[5_%4&3:2? %?3&%. Sog“egm -é—gge(}ip ?Jeq}\ ["2 3%ooxoq ?42: ﬁ égz)t dl?yst droxy-

f or nmyl oxybu

1-2, 3, 4t etrazol yl )th| onet hyl | -A3 cephem4 car boxyl ic acid represent ed by
the formula: OCHO 0 - coONa gy, CH3 S5 (2)
Stability to [err]-lacta 3 5 The
stabllltyto[err]-le N%“@QH éONHﬂd— Lod try at 300C bythe o
met hod of Perret [Pefteb,\ C/ odorretrlc assay Jof ﬁ (F]d |nase _
Nature, 174, 1012 -1013( 1954)] except tg a 0: ate buffer
solution (pH 7.0) was used in plsg pf t e 0.2 sphate buffer solutiaon "
(pH 6.5) - The stablllty of each ouﬁd was shvw%s ~Table 2 in terms of -~ .
real ative degree of hydrolysis, 1 assum ng the stability of Cephaloridin
(CER) to cephal ospori nase as 100 and the stability of Penicillin G 10 - '

(PC-G & o Udnipblirdi B8 &R Salt’th 9p-(CT AL F-bBty SR, alaiokd- ypiembinécaibokamiidoipase - * g
Cephal ospor i(8khgdrexybutanzetidol-7 kinethvag-8-{5-{i-methel 112)3, baertaeulvlhhlomethvl]-As-cephem-4- :
PC- G o@fbRxylic acid reprgjfepited by theformal982 - E. col G\N-5482 7 . 22
100 130 <0.’_& Cep61al ospori nase Ser . nar_ceacens w8 . .. 21
100 . - 94 ; ) E. coll TK- OCHS 100

21 - Terr] Penicillin Kl . {Pleunpnai ae} Y-4 g 100 : 41 ¢
4 <0. 55 Neﬁé"g"CEZNG@&‘h@ T-TP892) i s t he sarlaaas defi ned

in Table 1 as conpound- A\—té) | nflecti on- pr Ve CH;S Bour-week ol d

N

- ICR:strain mce (nale) in grokl %ﬁah grd up cons|sting of. ffve mce wer e:
15 ‘inocul ated i ntraper.itonea ch\kﬁ a presecri ggantity ﬁ '
pat hegeni ¢ bact eri um suspended id 5% 15 muci n. A ter one ho% 3fromthe

i nocul ation, the mice were subcuPheously adninistered with the test .-

prepar at i ) & ngdGlEH: Bbdisin bdieor F IR G 1A SRyIPZ, 2 1REd- 1 ppeBhdciibbrbmidbiB-(H)Rydrdxy-S
obt ai neal \%r&n& RIB]- mmm%%_&@“ Thé&h |41r‘$wesatnafbry%ar?ﬂnménwngéﬁe&wmﬁ 10
protective aaidreprésgntediby the fosmalé: ED50. - :

GB 2048 241 B . . 13 TABLE 3 Infectlon protectlve act|V|ty [err]
(subcut aneous) M C (m:gq)g) ;0 e /m)use) Chal enge- ‘I nocul-at ed

dose - bacteria (cell ;lty St riai m)use) (cells/rri)
- T-1-982 Cs-1 170 C H'|;N 98 conlddm)——-——( -
s

[
OH o

(8) Compound G: Sodxum salt of 7ﬁ-[D-a—(4-ethyl-2 3-d|oxo-1-plperazmecarboxam|do)-ﬁ-
2 ' {S)methoxybutanamido}-7 a-methoxy-3- [5-methyl-1 2, 3 4-tetrazolyl)thlomethyI]-A3-cephem-4-
: 15 carboxyhc acid represented by the formula x . o o 15

o 0 o,
| (D) Ts

C,HgN NCONHCHCONH——r N N— N "
. — l _ — ]j—Cst__L

(S)CHCH, | COONa - cI:H_.,

OCH,



__Pro. vulgaris. _ 10 .0.78 1. 56 G\- 3027

/3 YONX [err] 106 - 0.39. .~ 0.78 0.067 - . 0.82 Ser. -
escens - . - . 10 <0.1 - 3.13 11D260, _
Yyl O ) o _0. 088 GB 2034?12‘%b|5r] 12
- O;I, 0. 78 KI pneurmnl ae ' o 0.78 -
Y 29 ) Compo ju té E%[ o =i az1 carb %&-(S)- 0. 10 -
.73 Nb?e "1"’ ya ng ﬁ;’ 4 -[éféun ‘12?5 I’aﬁg V?,th, m Jhe same as?
defl ned i %};é’c, roprolieitel al o§porins o I's Invention are | ow
toxic. For |nstance T-1 9§ shovved a [err] of 5 g/kg or- nore (ICR-strain
m'ce;- i ntravenous). d’he Da- rret hoxycephal ospori ns of .this invention

. represented by the g¥ g%gra (I)OQHG salts 5 thereof are.admnistered-
sbﬁ

to man and manmal s | . phar rraceNu_.qu |y acceptabl e

aci d 8w

5 salt or ‘ester. il'i'eN Tullated ingo v, __{debage forms which
“are customary in peni |Q§3r| halo_oe'p'oT_ eparat on nSNeh as, for
exanpl e, capsul es, syrups cﬁ%?'gctl ons, .and.adni ni st. ere(ii ei t her oraI |y or

~parenteral ly. Waen the- conmpou d i s adm ni ster" N0 Man, ipgfravenous
injection (including drip inf @SHOh) or 10 .intranuscul ar || n13e0t| on is. _
particularly suitable. Furthernore, the antibacterial corrpound of this 10
invention may -be used in admixture with a solid- or I|qU|d carri:.er or a -
di | uént Whﬂt&abfﬂtv&m&tbbﬂa avsed in: a knovvn ant| b| o |c |nj ect| on an § ke.
The for m, oT @Ez‘t;PBT'P f}aﬂ@F gté %Feﬁwﬁgﬁt P n a
Su'tab'h% égé; or " %ﬂ hos 5inew. the

| el .ﬁ"’rb zﬁ.Qérpeu alBive b dramsentl on is

" useqoi Msu tﬂémmty aﬂtebﬁuwﬁw(cm tdaepmp&mausedoahmge mﬁn iy ¢ Pedicih G 10
anest heu’u:-e-ﬁ)fmmeMmsplaejoo 15 |i docai ne hydrochl oride, or-other dr ugs. The
dosage of the antibacterial corrpound of this :invention nmay be varied

dependi ng upon nen or 'mamual, and WieBLE®R s adnministered to man, an
appropri ate dosage may be. sel egtgdtd %q qa 50N t he age, the ki nd of
infectious disease and the svibtomof’ Sease. For_exanple, in the case

~of inje td toshdrinhse- 6CpenteliitaR) € to adm n| s_te-' to aduit 0.5t
__ bauiehay,_ of the conpound pewc-cbay i nCERVeEf alCEZ .2c,.- o

%

ThlS |n,crrLIU|f|3 ||| OWTT e erencero
whi ch, .%@ﬁ%ﬁ{s LS 13 elce/ufz’ﬁljﬁé rative ah% o 1% tht i PR,
. a Ber cent agas_ma-&ﬁc&m WA ght upi esy otdwer W se sapeq'

-1 25a (- e t-ane—chl-orilde—was—$uspendek

~Dthreg |Fré o r;d 6. 59 _ft SYt T*=5 1 ri it hyPh pr 0818 ange
resul tijg o4 g@ A%i on, aJ,tﬁ,gu,;m;agb_z OJ Myl {71 efzhyl i
dr opwi s rh(:-rpto at | to [err]. T eterme ature

gr adual | yNog: mmnsaadzmmactlon was effected at [err] for [err] hrs, after
whi ch 5.9 g of-188%nis)thasame g defined fnyTabR, BaschiomrawndAper - azi necar bonyl chloride’
and triethylam ne hydrochl oride (the content of 4-ethyl-2, 3-dioxo-1-pi per - .
30 azi necar bon I chI or| de vvas 58 55% by vvel ght) was added to.the reaction

nlxture ce( . Xe) cLion at- [err] for 1 _
_ .m% t:ggéﬂéi Sal Fﬁ‘&&i '&ﬁg;" e sl Toghe
resi fﬁmdeawm the s e o .
adj ust e;deﬁaaman 173 déte'('d‘insfhd infettibty St RERE aCtRit TRéesults abthinéd w&w %vinhﬂaﬁﬁlwt | ol n
was wasthe figwes ih Talle Jriepeéentdiihd pratecivasativigrio terheof EBQ. M of acetonitrile was
added to the solution. The pH of the resulting nmixture was adjusted 35 to
1.5 with 2 N hydrochloric acid. Sodi umchloride was added to the nmixture to
saturate the sane and 35 the acetonitrile layer-was thereafter separated."
The aqueous’ | ayer was subjected to extraction with four 50-m portions of
acetonitrile, and the four extract acetonitrile layers were conbined wth
t he above-nentioned acetonitrile |ayer, and the 14 '
GB 2 048 241 B " 14 conbined acetonitrile l'ayer was washed mnth
saturated sodi umchl oride solution, after which the acetonitrile |layer was
dried over-anhydrous nagne5|un1sulfate, and then distilled under reduced
pressure to renove the solvent. The residue was recrystallized from
n-butanol to-obtain 3.6 g (yield 759 of D-a-(4-ethyl-2,3-dioxo-1
- pi per azi necar boxani do) -[err]-(S)-hydroxybutyric acid haV|ng a nelting 5
p0|nt of [err] to [err].
IR (KBr) [err]: [err] 1740,1710, 1670



NVR ([err]) ppmvalues 1.11 ([err])1.13 (3H, d, [err]), 3.28-3.75 (4H m
S CH2-x 2), 3.78-4.30(4H, nCH2, CH x 2). (2) In 15 m of rrethyl ene chI orlde
was suspended 1.0, g of D-cz- (4 et hyl -2, 3-di oxo-1.- 10 '
pi per azldecar boxami do) -[err]-(S) - hydroxybutyrr c acid, an@BQ® :(OSSnQMOB 1.13
- met hyl nor phol i ne was added 10 thereto t0 convert the suspensron to a .
solution. To the solution was added 0;&35 gt of ethyl. chl orocarbonate N
at\"[err] to -[err], and the solution gL lﬁ)] ected to reaction at the sarre
tenperature for 1.5 hrs. Ther eafrhﬁetron;br@&t.gem.vdy phenyl rret hyl

7[err]-am no-3-[5-(1- rrethyl 1234- : _ _

tetrazol y-)-t-h'l_U'n'ELllyl =fS=-cephenr4=carboxytate - :
m xture, @nd the result]ng 15 mijxture was subjected to eac(tloﬁD%t)ﬁat)]he same’
terrperatu e for 1 hr. ahd then 4t -10 t or- 1.5 T e
‘feaction fi xture was diptilled ynder- reﬁnucgrélég}mﬁss ure t re?rugbg/;en% sﬁ)

- solvent, §nd to the res| dinellange ¢ lackdmckd m of Jwater apd 30 m _ '
ethyl-acefate, after wh| chdasp re§a¢t!trimg sol ut _i_cn was stirred. . The thug .

prect pi Lal od i crvstalﬁﬁ@rf ﬁfé‘@t el [ EAUIO) 108X I 217 9

(yield 95¢—of— _ dioxQ- ]l

- pi per azi hektrar wigeesn do) | [err $) - hiplir oxly b @t78narfi dtb.]563- t hy] 20
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- et hy! - Te-megioty-B48-flamethyiL.2, Mﬁ#@!ﬂmtﬂ'lor[\eth\r' Aege ﬁarbwbmxgddaheest&hd the -

resul ti nEg'%n wes eﬁrewastogaegewétﬁ gg‘? qoewng\eresﬂ tyervs e *é“eéﬂgﬂern
f d for

X T ﬂ-ﬁﬂgggﬁtéﬁmggm ;;sz:e i

~after V\Ihfoﬁhyldi ﬁrtirﬁﬁﬁﬂol—?%efﬁo*{i Jst[e-(vsaethsn b B2ACketr&¥bly .oﬁibmyu- eepﬁérysrta S tﬁw
pr eci pi tMVIMcnehmMglaeMIMpbwﬁaufml1t5|5ac(deebntpd obtain 0.15 g (yield 94%

of 7[err 42c£bt1H§1;;I1229—d|6§$g§I! - er azi necar ba(()))ngmmd?: -xg) 54&8'_?
for
1 z”%“éix%%@ 7,@@%? 5 %—ﬁﬁ% 1 byt 48P Py a4°
mel ting goi nt of Af t eco R (KBr) [err]:[err] 1 : :
780, 1720“1680 NNMR ([err] ppm al ues: 90 1.35. (6H, m CH3 x 2), 3. 20-3. 80_

(6H, m c;r-er))a@)uuemqwmsq NAID CHB 3.80-4. 10 (2H m CHZ) 3. 94 (3H
s, CH3), 4. 20n ewe( aw)heztolwm cgppqm#rwan% 07 (1 H,

cH, 20- 7 thy i 0-1 i ca 0X cet ybggn m%-

(L ﬁ@ kLR s e st i s R TR

Obt ali nedNMﬁ( Bc@ :(Chr gDy L 42 135y AbIaMEr pbm values: 1.06—1.35 {6H, m, CHy x 2), 2.01 |

- pi per azrsnecenpmmm)e 3(9%)(3meﬁcrqmbat-mrnmlm €8; x 85CH %}, BORY1H, s,

- 3 [ 5- (1Cl|+reQaX/(1H1$ NHB 9416t B, daitd)] y1 ) t hi'gnet hyl | - A3- cephem 4- car boxyl | c aci d,
45 1420C (decorrp ) NI\/R CD3COCD3: CDBSOCDB = 4:
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vol un%‘}1 E@ 1 3§ CH3. x 2 3) 3 45 §°3H
1of A
s, CH3) ived ine :rré "ﬁ’f@i}g% é,ﬁz & ‘%’_’p 02 (1 H
-5, CH), Rtrazbiy roHretHil]- phe&- Izolylﬁﬂ,aclﬂl, aftN%hlch l-di_t'ry ropyran and 0.021
50 ( 1 - | grof2Qridihium b-talnéngsiitfonise werk ayded nethe kilsperiside. The esatigp ik @oves rdlugedddr

a@vh .4Af@[ ﬁoﬂcorgplglon@f & reactipn, the reactlon mlxture was cooled to —75°C,and 1.5miofa 55

-p| peraz'ilt 96'2% o ’1'“ “°H d? ""5" °(’""i""?ﬁ’é{“ﬂ§)1‘) tep 3 4-
tetrazol § éﬁﬂ%x - t toﬂra: f' 'EEE\%P 6 M of -
2, 3-di hyréaapxmra 1ﬂm‘P ffawa rdrunumene r ‘ereagded to
the S 86 PRVMItEMperaklire, afteSAtidh thgmikturd wisQlistidd uh@dr Irddsesd péaéur% reraovlartrfesomﬁter t he

conpl etion of the reaction, the reaction mxture was cooled to -750C, and
1.5 m of a 55 |ithium nethoxide solution in met hanol (3.725 nM of |ithium
met hoxi de was contai ned therein), after which the resulting mxture was-

- subj ected to reaction—for 3 mi n. Te the reactlon mxture vas added 0 123 m .

o o Y



G 2 hag- 241 B 20 The resulting residue was dissolved jn a mxture of 10
water and 10 ml of ethyl acetate, after which the pH of the sol utlon
52ty ust ed to 7.5 with a dilute, agueous sodi um hydrogEB 2Bt B 20
~solutTon. the aqueous Iayer was separ at ed and 10 m of ethyl acetate was
added thereto after ther t 2 N —~,
~hydr OXhI Iﬁ:" t'ﬁﬁ Y" sqg;f" &t ﬁﬂ ‘1'6 m‘?o ‘ﬁé{g ieéte%f{ep :_/
therefr VTR mr didRar6to %imcrsol ution
~in thi StHarp Qhereof w55 teB n5 dﬁth 2 rﬁ)ureﬁmaaaIayidmume-swrngrrrhsorbimrmr Whe
. Or gans C sdpasseid tNﬁ%irodi @hshkd eiih watdeand setdated daysoeswdinm chioriderselytiondn thigordes| v ehit |,
and di earlrtytherertrieepvmv@rd@@ed't!m sylfgte. rr@sqrme 'avafrvv@rd' dé‘ﬁd%’ FP?“??F‘ PEEIIS!Ot hus
preci pi teat%grtmev'tfn& ng géeb\é } ﬂsa f:ﬁ‘ég lzsgh?:re g@w e v ﬂgyrz%l Sloxb0-6% of
: 7[err] F‘Bgla'r a:élegﬁ déé ﬁlg yran on )-butanamido]-7a-methoxy -3-[5-(1-methyl- . - -
pl pegaz "3533 ﬁ sthy) ﬂaﬁ. . rreraya gwannax‘émmfamdnde?&nﬁm hoxy .
(IR (kBB JEW' P, ﬂno 1710—1670 ' |
_1 2,3, 4Ntvmtrcp+m )n:hmmm yz rﬁqu.dwamcwﬂkﬂox Br(ﬁﬂ avecldb >h%)v$

rrel ti ng(qyos |¢H3)o'?‘ (@il.rs] C stlé 14195[< o 1710- 1670 NVR
([er s déhl rb of afzg;:r é‘ éﬁj{] 25§,4_4 139 .,
(6H otr, 3‘yl -4- c hL btithe sofuti .
X aﬁfﬁ%h?% cHIgric: he%olu was je chdt t&%tloﬁfat r3&9(&enﬁbé£ﬂhﬁé1ﬁ>r 268t one-was -
d' 550' v Qurﬁnd}aﬁ)efr wﬁ[cﬁElfe]redcﬁbnanl(ttéreﬁdsydisﬂlﬁd Bndiar t}mmed presslife to remove the - -
" 'pi per azissiena Thonesutting ogsiduewad disspivedst p afipete ofBm gngamcamwwyrma met hoxy €
-3- BO aqmuwuium chlgrlqy sglutigrand the organic layer was: then separate The aqueous layer was _

o ﬁi"?ﬁ&’ﬂ? i %ﬁt@%@% R 33%‘*‘5@5%%@@%%‘;&5)

=T Ghel rBsifting Miiktid whPSUFbd SAMRRAAY, bt whigh thé cHétals\thus PreBibitatéd -ng, af t er
I szst mradamtddwﬂmﬂdnwoebmmdgatmd dcednamidant ofHHlDe@th ghg@sudiexot. r em@be -
_ the ‘sol walntazméEheoxaermd-Mﬂgwdre&ybd@eanm&d-wrrsgmxve3:}[5r(ri neetini-t2 %4 of 8 m of

- acet oni ttﬂf'raF‘éY”MBZhWi’rA’d’Pp 'Z'GII.Y\?S d d4n dvaroys, ¢ on,
~and thea @5 n t e ded eretow Qgﬁ rﬁgﬂtego m%dm%‘ewg }%ﬂi&éﬁﬁﬁd

extr ag fith W Tefaond the ek % N GRS Riirdth s thal tct ne: mﬂxbrnact
..acet 0 n' Th{/d iorie¥éd, Bnd\Ré ﬂltrﬁt@ Wik &ﬁdd Ydr B0 it s dﬂ&%ﬁp&ét@&mrﬂ thengatter. stitrétbfor
conmbi ned hey Wit itescdotneThewastatinhusireiptatecwéry dwllected sydtirasion touebfain G32@ietdnen

distill @67&&hd§lﬂ - Deideatinyi- ﬁe&yeﬂ@- appzin arpigkal-As| §-lw9mva tting
r esi due "'W&?"Ya‘@ B{1-met " .- 'l"i?rﬂ'é"th'aﬁﬂth’(' e ‘?eé‘gﬂ'l"f""ﬁ@°’m" %hvalﬁwf’?r |
Csuff i QDSEFW&” 't _5 fals thus precipitated 25 were col I- ect ed
by filt "?a %rﬂes 1. e BHOL cli . Qs ANEH,RddAqsH, 8fcHy), 3.93 (3H,s,
Tlerr]- Y I4§mx—041t4u A5CH,; CH x 2), 5.08 (1H, s, CH), 9.2 (2H, d, NH x 2).

pi per azi necar boxam do)- P—(S) hydroxybut anam doJ-7a- rret hoxy 3 [5-( o
-nmet h £X&5M2LE3101- t et razol th| ep ca b ic acid, .
This V2'° Jo 8o, gg AL her eofPnas |

adj uste xy:gcnﬁ%&mg-mhox &megudsarohm@ fonsid o157 8fToACt i Ve

carb vitks @dded ersrgeﬁbl e URGlofrail- et hylih2 3-I6XE - 1S|i|ﬂbdra"zihdcaf'bbhylﬁhl6mie4 mn,
~ and theran& trietr@rae.meawrochtohuoasg% bekightef Eethybzm*dbxd-hﬁplpa@zinwbcw ¢htonide Whe pH
of t 6 fdohtpined wemmbatﬁnmﬁ%dqlhjspwgttmtuylmw tpndlestr!re pBigo mb&rﬁtdmsemacr @5

.and the tﬁmpqr?talpe’ewag:"t\gﬁ tngrh rre d %esovent ‘anc '%Tseaf ter :
stlrredﬂ" r ef’ e'g’f M%h'd% é&gﬁg & tHe S oPthb uﬁfi'mwere o
CO' | eCt f itHe N I%hé‘ach ool tHB stirred for & hrs, and. Cg

3- [ a\h‘s tdie@iﬂ@rel:ollected by filtration, to-obtain 0.54 g (yield 65. 1%) of 7ﬁ-[D-a-(4- 50

- p i per azdtﬂn/ez ardmna mnpica)zméhart(oaqumr(wmmmam roidbl- 7aamethery hﬁ}i@«( 1:thethyl-
-3-[5- (1% mm‘}?«razqwnzhr@nmhwleﬁ-mhﬂnyﬂ-)cerhmmwwmvdrmhé\emm'm@&rﬂb?f%yP| ¥ acid.
di hydr at 5ﬁﬁ of 173 -to 1750C.(deconp.) :

35 | KB Fe=o g} 3‘% 990 0 ppm val U

3 10% {%&Is;%peg Afzr,; B oo s SBOODR: st PP v %§pm |

~val ues ﬁHAHMA(c%brntAimsrpl«)mnawfammﬁ {err] 3.93 (3H,s, [err]),;3.5:4. 0 (8H .

m [er r] X 4PBodiun biéardongteivwasatidef es 74-[D-dcH4 -mhﬂﬁz,:’édré)@-ﬁp-bera ec(ﬂb@tar@lda MSH d, NH
EXNRRmaor ’“‘"“’.‘g"""”i’@[‘“‘f” "'-"E?VB?”’*’* L o e oo et

rgoxXwyIc a
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- met hy %D ra)zo yI ) t hi onet hyl &-V\B cephem 4- car boxyl ic acid, after

whi ch trrethyl am ne was added to.the suspension to adjust the pHof 7.0 to

~7.5. To the resulting solution was added 0.48 g of a mixture of

4-ethyl -2, 3-di oxo-1 - pi perazi necarbonyl chloride and triethylanine:

hydrochl oride (58% by wei ght of 4-ethyl-2, 3-di oxo-1 -pi perazi necar bonyl

chI or| de was 45 cont ai ned therei n) at 30 to 50C V\:hl I e adeh ng- tr| et hyI am ne -

o — e~ . — -




175cC (deconp.). IR (KBr)[err]: [err] 1775,1710, 1657, 1660 55 The NWVR 9]
spectrum of the product was identical with that of the product of Exanple \®
1. PHARVACEUTI CAL PREPARATI ON EXAMPLE ‘1 Sodi um bi car bonatgg wagsgddqdegt 0 21
7[err] [DFa-(Z-ethyt=2,3-0fOX0- - pirperazinecar ooxam ao)= [ erri=(S~ '

_\hé/_dr oxybut aneam do] - 7a- net hoxy-3-[5-( i-nmethyl -i
Zga 4- t ePPABMACEYHEALRPREPAGATIONSXAMBRER: 4- car boxyl i c acid; and the .
resdul ting \?\%pn%f:l gﬁ'g:ﬁ\% %t‘YVé‘Qg.E °Pﬁ'°??fé'"%b¥q"?f=éM'ﬂw,&#,!qwmh&ﬂ_bbofahmsmi um
salt 60 'eh FUUEY Ereppratgiamele d e optpiagn injgstable sgiutiam| | ne

ad peen
sol ution dhasmhueshidacrrEPARRTIONERAMPE §2lt to 60 obtain an injectable
sol-uti of. B20 ml of 5% aqueous glucose solution was dissolved 1 g, of the same compound as in
GB 2 048 Dharmpceutical Prepdrafid/RANGIEWTd GDAlIn RRORARAT bdlNickXAMPLE 2 In 3 m of
0.5% (WN) %gdéﬂﬁﬁ‘ﬂ"&ﬂ'@ %ﬁ' AN Rpermaesytical Prbeargtidn Bxarople Wefeezhi-drisd badauin daltgobf t he
same compSURd IRCY S BT PrbLairadcand inipctipns couid i oltriapghiram the salts. obt ai n an :
i nj ect abl eLmmsut i on. PHARVACEUTI CAL PREPARATI ON EXAMPLE 3 5 In 20 m
of 5% &ueous!. §l7acroetboxycdphisibsporinera sdit Seedot] @dld 2a-Gnetibhydeptaidspdia bR RPHBEhAS10
in 5 Phabvieaeneratfarmplaepar ati on Exanple 1 to obtain an injectable
solution. In the same ngnner sas in Pharmaceutical Preparation Exanple 1, -
freeze-dried sodi um sal t'§ off ot her conpounds ©@d4d be obtai ned, and :
injections could be obtai/Med fromthe salts. ELAl 10 1. A
7a- met hoxycephal ospor iAr §r) aNs&ONHHeh e SONH = “me} hoxycephal osporin =
" being represented 10 by t gener al §rul a: EREONH CH - CONH
N[err] (R3) OR5 3 [ & whe¥ein [er represents a hydrogen
atom or a carboxyl - prot ectR r’g group:OR%rr]representgo@R! or gani c group
l'inked through an oxygen or sulfur atom R3 represents a |ower alkyl group;
nis 0, 1;;‘;9%“" g“j’ t{g"g’é Iy %wﬁgeagga_ogg%gg?%mremgg sgvswzggmga;ult;% erénjd growroup;
R4 repigs Y q] JEQUPSn 18 O, 16 ERPERSRMS At om
or a h;ﬁr%yi;pgéé@, b ﬁ?:%f‘?%fé%;;%; ’;?'azeﬁg 1358 & Eﬁ'ﬁé‘?"Bsﬂatﬂf H"’E?Fz’és Lalt 15
t her eof accorda ﬂ@-rﬁah@gtgﬁ:mléspomra%hﬁth%of RBEERE Y Qaim 1TRhEWih ROFeBIRentss A
7a- met hoxyewplsduwpsporin or a salt thereof according to Caim1, wherein
[err] %8 D %y es énf J azmexlioxiiseghalepppringr@rsalt thereof according to Claim 1, wherein R® represents a
20 4. 7

dr \s} hal , It ther eof ding to Claim1, 20
her o1 |l bSO SPR e rilanFgegds Slancn
a- met hoxyceghahbg
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SRRhDYcaphalGepSAl & tsgﬁ{h@g%f &g\&g}ngwﬂm, &aﬁgﬁeprxﬁaﬁ&si n A

r epr esentiswar dilgvgrbugal kyl group. 2rSa a- met hoxycep osporin or a
sal t t#ereof 6alEaomitimyytephdBispbrin &5 ,a sahtheebiact@ding torGi4inSS@Nérein A2 repreddntsal €t 0Xgy/
group or 3XOXNIPYR QESHPSHIUted s yhsubbtituted B 52.8 8- Bir&oll-thistar 24 b.B #Hthiadiamlydthio2- ( 1

.3, 4-thi a¥PE0l i) thio oroup 7. ) o e .
(EBNEANG iy e R e VT
t anam sw] acésbtai®daitereot.3- [ o- (1 ' _ S 30

| -met hyl - 1, 2 83780k @44-amboil 2/ 3-Hiokd-0iRiehithbcal RRkdrid ) BORE R foxfihdNamidol-fo Afekifbxp '~ @
phar maceusBtHed!mett§6 1.2E0% ptratvlyd thixmhdthylroe piem-4-carboxylic acid or a pharmaceutically

30 8. 7[#?3%{*% It ﬁ%huy' -121,03-di oxo- 1- dhiBeS-by {ol-Bargrth

pi per agd negarb@Xanf do} - Er L LR - iPd§]-byHERxptangmidol-3e oxy

.- et h)a/%é- gjigeﬁ,cﬁﬁzég‘gz}‘/ sm{]l:%ﬁgﬂ?l '%@@ﬁﬁg?ﬁ 4eAPBYISATL Aci d or a 35
phar maceut i cabl»s-BCe-ePERRI263-gidkd- 1 bipefasifdcarb8xamido)-5-(S)-hydr ido}-7a-

Tlerr]-[ Dnahoﬁﬂ—ghEﬂbw&p&y%%h&nﬁ&ar@oxyﬁg abcidatarlr'1a(_j ::'taﬁrr&usazc:rj‘:ic‘)a’;};bggzggI;jl:]sagthereof.

- pi per azi necai B5iRua-dcethvi-R 3(dB)xoypipeyaziriecdronxamiddio}-(STaydretyb outiyanddo] - 7 a-methoxy
g%%«fdk'5?@94?})4‘))himqﬂzf,ﬂsﬁ,’m*@tm—a-wlby’qu 4eidnne pharinaceutically acceptable - 40
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i ey SO e e
- pi per azigheeaichaxaiadeptabRIshik t S{:? y "r"oxy_ ut én_ m do "fa'?mf“’"rcr@f'ﬂgrxay_
- 3- acetfoxy net Biyl3-[Dfetdrdtha-erhdionodt -piptramechrbbxadidofl 395)-rAethbiabumaaitl-92l | Y 45
accept abIq’?é%%t%ﬁ'tﬁ\r@@hvl-112.L3.Hftazgynt{rimmath(IHAécdwyém-z,-ﬁrmbkm eeidora
- pi i PY8T ) i@ 1abiesp BPL hyd but 1 do] - 7a- net h
Piperazi eﬁ%%-a-&@hﬁg,ﬂim- Kpipgrazl’irg)e)églrnga%?daowﬂ-(g)]-form%logy?buta?w;(%ido]Ja-
methoxy -3-[5-(1-methyl-1 ,2,3.4-tetrazolyl)thiomethyl]-A3-cephem-4-carboxylic acid or a
50 pharmaceutically acceptabie sait thereof. - B0
15. A method for producing a 7a-methoxycephalosporin represented by the general formula,



40. -3-[2-( 1,3 ,4-thiadiazolyl)thionethyl]-A3-cephem 4- carboxyllc acrd or &
phar.naceut i caI |- y acceptabl e 40 salt tnereof 12. ,

7[err],-[Da-(4-n-butyl-2,3-dioxo- 1 ' L
- pi perazinecar boxani do) -, [err]-(S)-hydroxybutana mi do] - 7aﬁmt¢m§z41 B [5-11
-methyl-1 ,2,3,4- tetrazol yl')thionmet hyl |- [err] cephem4 carpboxyrrc-.acid or a '_

phar naceut abl e salt thereof. :

—Ererr- [D%ﬁ kt %‘KF ATION EXAMPLE 2 - ,

X a eo ssolvegg %f’?‘l’éﬂ e :
-3' I[Ogr?il r’lmet hyl - 1 2 3, i teﬁrP %Frai ﬂ{\ubﬁg iﬁ:a' g’@eeﬁ E'Fn?%”tlf’ar boxyl?c acid- -

or a ph}r nmmmusurnk:m aamat\alemWLE $ her eof

7/3-[ D (4 et"h mpof B%diadueous dlucose solution was dissolved 1 g, of the same compound as in 5

- pi per azr ﬂf %5#1 tar'el p*pdrtmwtwwmeanlamquuqowa- met hoxy -3-[5-(1

- et hyl - pm F tam ‘ﬂgﬂrg epy ol raedoohied sodiumcaits r a2 50
phar naceut S caI y accep e ga H'?! 4iggs could be obtained from the salt -

50 1 5. A CuwaM®d for produ0| ng a 7a- et hoxycephal osporin represent ed by the_
gener al 1% or muft d\ 7a—meQ@xycephalosporm or a salt thereof, said 7a-methoxycephalosporin belng represented 10 .
GB 2 048 Zwfhepeneral formulay) PHARMACEUTI CAL PREPARATI ON EXAMPLE 2 .. fn 3'nm of
0. 5% (WN) - aqueous Iodpcaénb drochl ori de solution was dissolved 1 .g of the

§'arre compound as in Phar tical Prepar atloﬂCf&arrpl e 1, toobtain an -
i'nj ect abl e sol ution. UTI CAL PREPARATI LE35 - - In 20 rri
of 5% aqueous gl ucose %0 rrC\%!E" “of Yt he same conpound as .

Ien 5 Pharnaceutical Prep rat I on e 1. mal
"solution. In the ‘sane rran|(1 a5|n arrracetlcal
freeze-dried sodiumsalts

- ChhjR&t abl e
eparation Example 1;.
ot her cORFpounds coul d ¢eorlbt ai ned and

i nj ections couyl be obt a| ned from the salts. CLAl IVB 10 _

7a- et hox 'E at ?’geg é‘?"B‘B‘V"P ‘a‘?‘t!? 5@{%‘@%391‘:%’@9 ls@roup |
bei ng rﬁprsglg&\ &(ﬁ 'Fg " 'StE? g{fm ervaﬁ is éﬂr represents a .
[err] [ ermiydrogen atom or !-protectmg group _ ségtéﬁt s a.

hydr. ogen at on2.ax 7cam61hb:b6wﬁhloﬂjbﬁﬁ &C‘atshlﬂﬁle@faﬂdébrdlﬁetorm 35@!’1'&0% A e RbQAERC
group Ilnkm!hvﬂbmm;gh an oxygen or sulfur atom R3 represents-a |ower alkyl

group; IS drg3 A17%We*2°xvrn9qhelmpe§rema§aIathgeof aseyding tolai 1 oshermirsRfoedreseots ed
i!\ikylhy dr Od%&}ogi%?j met%gxmﬁg%s)s?oﬁn %{%’?‘i@?fe%cgqgﬂ Céamq i \Lher'ern;! F!srree rgsgrsltggt s a0
7a- net hOXyC eps. nﬁﬂgfhbﬂcéﬁhalasp%ﬁr{ & atsglg{heﬂt:f a@%&iﬁﬂo 9 VeherdifA re\w‘ﬁg gin

[err] repreeeakdgaupet hyl group. 3. 7a- met hoxycep a osporin or a salt
t her eof2%accor @iAvg- methﬁvenpmléspowmaealnth[mofra]ccanﬂqiytem 8, wherdh R*hotilésegen  at 9|
20 4. A 7acerﬁ%ﬁ@kye"eﬂmra#t@ﬁgtﬂnunsmﬂtae%art2BHemea;blvlamoorzrrrm-umwra:awm.& '

wherein [ & a-(ﬁnﬁhyr-fsr&}' D ¥eraRin e %Ct' g3
A I ipecar { i“?ﬁ'"§°] B '@P’W
r gpggses(;;( éf@p aBI8RSt tari it %a% ’%ﬂ 32’%3[&;% L ,?gﬁﬂ%’ rg ac'xgéaeﬁlﬁgp%g@'a " or 38

“ salt thereof &Gﬁ-(ﬁb-d}-(ngtﬁylaz G?ld&:lxdimfmpeWﬁﬁétﬁi&xdﬂﬁd&%ﬂﬁﬁﬁrﬂ%&%uﬁnam|da5laar9%6}?9
group or a3-éﬁjﬁsm¢thm1éﬁ G)rtetlammmrmdtmwlexf—cspl(eiru-4-aareqx4hctaeﬂroaimamhaobhuoemor 2-(1

© 3, 4- th| aGF‘&Qp‘;Z ?'8°f { A
(Eny. h%w A L

t,anam acc

3, 4- tet r azx, yh- Id— Jwamrhz/:b i Qﬂﬁ%brﬁﬁm%ﬂmﬁ&f P985 My dirGxyB e fhnfdio] & -

'phar rraceutﬂeti’wk\r -8Gtonurmeyt-abésphanliicaibbBli€tid or a pharmaceutically acceptable salt thereof.

30 8. 7 err]- 1E?-,Ba[D(aq:(Athhg-lZ.32d|®cod|-mmazm§carboxamrdo)—ﬁ-(S)-hydroxybutanam|do]-7ar-methoxy '

*Pi per & m’t{ \y b’cﬁ(ﬁ‘r’ﬁd&éﬂ' hiomethyil) -qepherud-parbexuieatid@od Phasmareuticeliyaccetabe- ( 40

1- met hyl - n;gt',{ A% é{ ty oqet hyl,l - %rﬁ]mé:e%rlgng4 car boxylic acid or
)-hydroxybutanamido]-7 a-

a phar miCGHé{Ho ry-rﬁ%fﬁ ! g 4 i megpngcarbogmical b1
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15. A method for producing a 7a-methoxycephalosporm represented by the general formula, '
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wherem A R’ R4, R‘ and n have the same meanings as defined above or a reactive derivate in the
carboxyl group of said compound, or [C] reacting a compound of the general formula,
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is 1 or faSdht YH’ege al fdtmula, .
phar rraceu |ca1 corrposrtlon use Ul for treatr ng bacterial Infections in man

and mammal s 15 whi ch conpri ses an aniodgiterially effective anmbunt of a-
“7a- meg hoxycephal osporin or har Wt 1.G I c It as
B S B ok B e M Al
saccept aff;& 'Rl petyiith g aipogiat phar maceut i cal conposition
faccording to O aim16, wherei n the 7a- net hoxycephal osporln or its :
pharmaceutical Iy accgptabpe salt is 7f|-(Dat (4 et hyl - 2, 3-di oxo01
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hyl ] - A3- cephem 4- ar Mo a pgar ﬁgeutlca:]g{gw acceptabl e salt
thereof. 18. A net hod\f' ~ produci IQR"* 7c OXY al 0sporin as-clained .
in claim1l, substantially as hereynbefore Set forthh with reference to,
and/or as illustrated i®)he foregebfng Exanpl es. Prgggred for Her Ml esty s
Stationery Office by the Courier Press, Leam ngton Spa. 1983. Published by .

t he Pat eherel@ff repsentsztgr&mwesiiarmplacesbBiby b dud@shlh@emon and LR, R*AF, A éndam whi ch
copi a0 hey? thRsams mepnieqs as defme@bovq_ with mcom@und represented by the general formula, 10
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wherein M? represents a.hydrgen atom, an alkah metal or an alkaline earth metal; m2?is 1 or 2; and R‘
has the same meaning as defined above.
. 16. A pharmaceutical composition useful for treating bacterial infections in man and mammals
15 which comprises an antibacterially effective amount of a 7 a-methoxycephalosporin or its 15
pharmaeutically acceptable salt as claimed in Claim 1, 2, 3 or 5, in combination with a pharmaceutically
acceptable inert diluent or carrier.
17. A pharmaceutical composition according to Claim 18, wherein the 7a-methoxycephalosporin
or its pharmaceutically acceptable salt is 73-[D-a-(4-ethyl-2,3-dioxo-1 -piperazinecarboxamido)-g-(S or

20 R)-hydroxybutanamidol-7 a-methoxy-3-[5-[ 1-methyl-1,2,3,4-tetrazolyl)thiomethyi]-A%-cephem-4- 20
carboxylic acid or a pharmaceutically acceptable salt thereof. .
& - 18. A method for producing a 7a-methoxy cephalosporin as claimed in claim 1, substantially as
) hereinbefore set forth with reference to, and/or as illustrated in the foregomg Examples.
i : ;
@ Prlntad for Her Majesty’s Stationery Ofﬂce by the Courier Press, Leamington Spa 1983. Published by the Patent Qffice,

25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.
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