EP Q 307 804 Bl Descrl ption The present I nvention relates to new cephem
cg;rrpound and a pharnaceuti cal | e salt thereof. Mre particularly,
it relates to new cephem conpoéﬁgbc%ﬁgéog har maceutically acceptable salt

t her.eof , 5 which have antim crobial activities, to a process for
preparaggcqgﬂ,;mereof to pharmaceutical conposition conprising the sane, and
to a nethod for treating infectious diseases in human being or ani mals.

Accor di nghy preshEinveRton fiatéfio hdwecoprieRis@bound WY pHaiatsutidally SicEpidpdasalt RGretEPhEM

conpound MyROparticbrR! B Pdldtds-to héve edpham asiippidadal @ phanbeobitaiyetaptavlisaththaed, hi ghly

act isvewkighahdvs tantinitrolidd @ttivitibs, pal b Rgess for Plepdraion ghafeblS BB phafMtcbdicdl cobposiion of t he

pr esentomprisiagthé samsj anditwa Metbad foeireating lirfatiis diexsestii Bunan dpiag artahioalsof t he cephem

i 0 conpouachrdiglyacreablecttchtbe p@feant ivehtinntidepragidp the tcephbm tchrepapndoand atpharmeand | on i S

t 0 pr otidatiicaceepishlasaibiberent. which aedighly ective egrinstamumberiohpgthogsnicamicraarganises.

i ngr edi ernothes sbidetcd hvepreesshipnting ivrto aropitiran wersesstiorcle pppadtioe vt Hiel cophoa t

t hereogompggrd|or a salitedrsy. obj ect of the present invention is to provide a

met hod f dyfuthepebiach ‘I‘%H"E-‘@t‘f iygation issta prouide a phasmsrorfisal pamprstjemeaprising, as an

i cr oofY¥iPgeient, GHT eaphers psPewdor & pharpgceytisslly A e%‘%‘?'?jsaﬁ 898 conpound to

i nf ect ed 'h rp biechofithe ?J*F"qiﬂ‘f ’Wﬁﬂ@mw én Pr% ?faga'afﬁg'o £ £S9%hown in
é’ﬁ’B '"Q)éaf’

t he st °"I 'a'cfa?'ﬁa"'s prises pdin o PR eg' clof DR y |
gr Ousp 3 hem om oun% Qr?owhe} Ithnegstf‘" meRosubst i tut ed %3 3 9219r oup
:)II:]gté.Ele h o I ‘éce%:%llj gﬁn ! i&gﬁi’m‘% B”ﬂi%aﬁ
i 7- |
%,scl 0&% nIeo o s S D p%n sty I %ﬁy &a W52 322
d SGERRE cspheh BSR: QIBB% a°'re Wibsfittedih theS ﬁdn finida2oit gRum- POSIi tion by an

i m dazol Ythe &4j heh{\&orfRBin ¢4 noGét BRESEh B8 RPN by trﬁ(?dnsdnng?é'éderﬁla&m S[I]
represented by the follow ng general formula [I] 6 30~~~~~~~~~

4 R2 R whereingR is am no or aprotected
am no, R2 Isl -Cs) al kyl ch may ha I to 3 hal ogen substituents,
35 5 R3 iR ot ectefi QJ@ S n[Uﬂydr oxy(Cl
-Cs)al kyl or pr® ectled hydr O/ ) or a protected
amno, R6 is hydr @gen o ) aI yl\ |s an ani on, and 40 ni s

or 1, with proviso that, (i) vvhe 3?3 S then nis 0, and (ii) when R3
Ks/ car boxy or a prothcRed car boxy, then n Ré 1. As to the object conpound

[I]”thefollovmng points are to be noted. 46 That is, the object
conpound ] incI udes syn isomer anti isoner and a m xture thereof. Syn
i sorrer ¥ eorretr | sorrer having the partial structure

t'tm?l_l%)(wher ein Rl and R2 are each

S am
repr ese éd b '[" I
as fi qﬁab \)) ,caalk w ave tE’néhaloge’"s‘étbr?s ot-her geonetrical isoner

vt g tHigs Pakbdrdil(c )HI Ipeotsﬁe% mﬁm&%&xyﬁ he
RS is amino or a protected amino,
RS is hydrogen or (C1-Cg) alkyl,
X®is an anion, and
40 nis Qort,
o/ with proviso that
(i} when R3 is COOQ®, then n is 0, and
{ii) when R? is carboxy or a protected carboxy, then n is 1.
As fo the object compound [1], the following points are to be noted.
45 That is, the object compound [l] includes syn isomer, anti isomer and a mixture thereof. Syn isomer
means one geometrical isomer having the partial structure represented by the following formula :

{(wherein R' and R? are each as defined above),

s6 and anti isomer means the other geometrical isomer having the partial structure represented by the
following formula :



follow ng formula: 2 EP 0 307 804 BlRi N ~~c-CO- R-ON
(Wner9+n Rl and R2 are each as d%&l ned ove) and all of such geonetrical
i Sonet& and mixture thereof are \ﬁ‘t hin the scope of this
invention. to In the present speci f| cation and claim the partial
structure of these geonetrical isoners and m xture thereof are represented
for convenient sake by the folloy.n forrrula 85R1 > CCO S N 52
O R 20 (wherein Rl and R2 areyk ve) Anot her point to be
noted is that the pyrazolio noi the co ound [1] can also exist in
the tgutonmeric form and such tautSoneri chl’eqjurﬁ)l brium can be represented by
the followi ng schene. 25 6 6 5 4 35
(wherein R4, R5 and R6 are each as defined above). Both of the above

t aut oner (whereis BrawW s are@aches|delihed ahové)hi n t he scope of the present invention,
and i n tand ajp plevergeonpidel isimees dnd miduneitherbetiare indudebwitin, the: deepecth thisdnvertionrpound

[ 1] i g0 r epincthe progant Srecification and relaian jthenpartishaictyrp ob fhesecgaomelsed ispmess apchaixture

pyr azol i ‘berept gigersasenterion eopvyeniprat sgkajby thedellowing fplpilacephem conpound [I] of the
present invention can be prepared by processes as illustrated in the

foll owi ng reaction schenes. 45 59 EPO 0780481 Process | 6 S
~~~~~~~~ ~R(X) XN CHR NR - G COX o0
R3 " | 4

_ O-R
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20
(wherein R' and R? are each as defined above).
s Ancther point to be noted is that the pyrazolio moisty of the compound [I] can also exist in the
tautomeric form, and such tautomeric equilibrium can be represented by the following scheme.
25
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35
(wherein R*, R® and R® are each as defined above).
Both of the above tautomeric isomers are included within the scope of the present invention, and in the
present specification and claim, however, the object compound [1] is represented for the convenient sake by
one expression of the pyrazolio group of the formula (A).
40 The cephem compound [I] of the present invention can be prepared by processes as illusirated in the
\,\y following reaction schemes.
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(IIJ Il or its reactive 15 derivative at

t he der| vati Vegp no group,
carboxy group, 20 or a salt theregf:;w%fg% or a salt thereof 25
R C P EN 5 (XE) S N CH ~~2 N f 30
OR2 —FBlor asalt thereof 35 40 45 50 55 4  EP 0 307 804 Bl Process
2 Elmmation 5 of the amno 6
protectivel to é\ ( R 2 N t ~eR
1 o N ~~group in R Rt
Rattu~~l a J-#3ay L@(tl or a salt thereof . or a
sal t thereo%@'l ioﬁes 1t6 R
t- C ONH CHZ- " (X CI\)J,yf‘Q R t %{' (?[nC@@Ha 25
sal t [t6 52
o 1w u 1V [I] a salt thereof
or a salt t hereof 35 Pr ocess 4 36 Eli m nation O-R2
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| : carbox
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of t.he carboxy N WQCO NCS (10) 'L 9C S c g%s cxt

500 R2,. R 14 2 14 [tla

[I'(gj}] o’r a salt thereof EP 0 307 804 B1 or a salt thereof 55 Process
55. - oHEP 0307 804 B1 R6 OTC 2~R. S oX "r'~2- Va
5 Provass R3 OR : R4 a Cle] or a salt thereof
R6 R141-TCCOUH S 5 15 El i m nation of the

hydr oxy S 1t 0 D> CH2 (Xn protective
group in Ra Elin2nation R3 NR 14
20 § of the amineo [|f or a

sal t thereof 25 Process 6 ElimR nau%}m Jhe am no 30 protectigée group w

ein Rn Rlgl -I%-E:E'F@:ﬁ S, @/ 15k -—-)augn-%-%-o—l\qom 7/‘%@@ qx@QR
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0 -RE [Ig] o-g%- - R4 , [Ih =10 a
salt thereof or a g‘&lt t her eof vvherel n 45
R, R2, R3, b, Rs, R6pzaX and n are each as defi nﬁg] above
or a salt thereof . or a salt thereof
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or a salt thereof : or a salt thereof
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R5 i.s a protected amno, RY is

carboxy. or a protected carboxy, a

prot ected carboxyn R~ is Eﬂ_ahf&u B1 COO or carboxy, so
R4. i.s protected hydroxy (Cl -C6)al kyl, Rb i
hydroxy(C -C6 )alkyl, R5 is a protected am no,
and Y is ' a | eaving group. The starting

conmpound [I1] or a salt thereof is novel and can be prepared according to
the following ss reaction scffenes. "V. EP0307804B1 Process A R6 5

6
s~~5~~~§-:% T ~Sqr sal R6 R
R t her }Iﬁqm,@@%@. 2-
RX~t (XOF R3N' b 2 Ny RO~~~~~~~~~ R [VI]

[VII] or a sdlt2 ther gdf I or a salt thereof 15 20 H~RN.
R @45. ("*2N~ * R, R5 (XO) R
CR 28 [a b or a salt
t her eof fIelor a salt thereof 30 35 40 45 50 55 7 EP 0 307 804
Bl : or a salt thereof RG
1 s
R C-CONH
15 E].imin_ation of the hydroxy —g-:g_!l H\'}- CHZC?}IT%RS‘(X@) n
protective group in R" l; 0 R3 N
' A 0-82 1’;:

20
or a salt thereof

25 Process 6

Elimination of

] % the amino
protective group
5
. 6 in Ra Rs
R —g—} C-CONHD’\S)_ ® 5. (xe) —gt C-CONH S )
36 S 1'q| oW CHz‘N/ 4 " .@s}ll I”\{)-]/CHZ-LQ - o} n
N 0
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[Ig] [Ih]
oo 0 or a salt thexeof . or a salt thereof
wherein
45 R, R%, RS, R*, R5, R®, X° and nare  each as defined above
R} is a protected amino,
RS is carboxy or a protected carboxy,
RS is . a protected carboxy,
RS is COOQ® or carboxy,
50 R} is protected hydroxy (Ci-Cs)alkyl,
R} is hydroxy(C1 -Cs )alkyl,
RS is a protected amino, and
Yis a leaving group.

The starting compound [ll] or a salt thereof is novel and can be prepared according to the following
85 reaction schemes.
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Proqess B R6 6 so
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4 0ll[IC EP°3°7+%f'(ﬁ1 or a salt thereof

or a salt thereof Process C R6 . ' 6
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Ra [t]el R6 [If 3 or a salt thereof

or a sdlt thereof 30 wherein /g, R 4, R4, R . R5, R, Rg, Xe and n
are each as defined eR™ RV s

a protected anmino, and 35 i Sor a salt 6

a | eaving grom of the ﬂartéﬂg%eggnggund M_or a sgt thereof are

novel d they canjb epared according to th t ho®s7r scbosed.i n
Preparg?ions dqﬁ%%P:%d iatgr‘ﬁT‘ETﬁTTaTgﬁa@ﬁLr§ oty u%ta e'n
pharmaceutically ac table salts of the object @npound¥1] are

conventi onal non-E f mono or di salts and incltde a 4al salt such as an
al kali metal salt ?ﬁ.%. sodi um sal t, potassi ufYSdlt,] and an 40 al kal i ne
earth getal saPf #c3t ghexsofm salt, magnesikus s=ltt there® anmoni um salt, an
organi c base salt [e.g. ., trimethylam ne salt, triethylanm ne salt,
pyridine salt, picoline salt, dicyclohexylamne salt, N, N-diben-

zyl et hyl enedi ami ne salt,], an organic acid addition salt [e.g. formate,

aderate, trifluoroacetate, naleate, tartrate, nethanesulfopéte,

benzerfésul fanat g, ytyl ue ul e, k., i norgani cgacid _addition salt [e.g.
hy- drochl ori de, ﬁ;@ﬁ@?@n&ﬁda%& h tRébe sal t
Wil an amino acid pe.g.Yarg?ni salt, X5 asp ANgad t and ghut ami c

S
gL

acid salt, etc.]. In thqgsbove &gd subsequent "descrgptions} of this
specification, suitable anpl eB of the various deF&nitioné are expl ai ned
in detdil as follows: Therggym"lower" is intended ifﬁﬂean 1 to 6 carbon
aton(s), unless otherwi se I ndicated. Suitable proté e group in "a
protected am no" nay°Fritisdde thereefier) al kyl sueh asaloibessofdi or 50
triphenyl (I ower)al kyl [e.g. benzyl, phenethyl, 1-phenylethyl, benzhydryl,
t}ftygo], acyl as expl ained herein- below Suitable acyl nmay be aliphatic
acyl, aromatic acyl, arylaliphatic acyl and heterocyclic-aliphatic acyl
derived from carboxylic acid, carbonic acid, carbam c acid and sul fonic
acid, Suitable exanple of the acyl group thus explained nay be | ower
al kanoyl [e.g. fornyl, acetyl, propionyl, ss hexanoyl, pivaloyl,], nono(or
di orsdri)hal o(l ower)al kanoyl [e.g. chloroacetyl, trifluoroacetyl,], |ower
al koxycar- bonyl [e.g. nethoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, tert-pentyl oxycarbonyl, hexyl oxycar- bonyl,], nono(or
di or tri)halo(lower)al koxycarbonyl [e.g. chloronmethoxy carbonyl,
di chl or oet hoxycar bonyl , trichl oroethoxycarbonyl,], aroyl [e.g. benzoyl,
to[uo?l, xyl oyl , naphthoyl,], ar(lower)al kanoyl such as phenyl -
et
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8 _ EP 0 307 804 Bl (lower)al kanoyl [e.g. phenyl acetyl, phenyl propionyl,],
aryl oxycarbonyl [e.g. phenoxyc%ﬁf’g‘ﬂiﬂ&’l régpht hyl ox- ycarbonyl,],
¢

aryloxy(lomer)alkanoyl such as wer ) al kanoyl [e.g. phenoxyacetyl,
phenoxypropi onyl,], arylglyoxyloyl [e.g. phenyl gl yoxyl oyl,
naphthy&ggygxyloyl,], ar (1 ower) al koxycar bonyl which may have suitable
subst i tuemntt{s) such as phenyl (I ower) al koxycar bonyl whi ch may have nitro or
| ower al koxy [e.qg. benzqu¥ycar- 5 bonyl, phenethyloxycarbonyl,

p- n|trobenzyloxycarbonylRr)nethoxybenzyloxycarbonyl 6 hi enyl acetyl, im

i dazeol yI sf ur yI g etr I yI acetyl, gri azol y?‘acet yl
t hi adi a : E cht p‘lfdh V.

|- @ P (waer

al kyl sul fo g ﬁbt suI onyl , ethyls su fonyl
|sopropylsulfon P pentyl ul - fonyl butylghlfo yl ], a yIsquonyI [e.q.
phenyl sul f onyl , tonIsqu%nyI xnyIsquonyI n&phthyls fonyl,], ar-
(Ioﬂkr)alkylsulfonyl ?ﬁﬁﬁ as phenyl(lomer)alkyl g nyI (e.q.
benzylsulfonyl phene sul fonyl and benz- ﬂ? ryIsquonyI ]. Preferable
exanpl e of "a pr otoecaeitlantmﬁot hus defi ned’rrraw-iﬁé thearofie r)aI kyl ami no and
| ower al kanoyl am no, nore preferable one may be triphenyl (Cl-C4)al kyl am no
and C -C4 al kanoyl am no, and the nost preferable one may be trityl am no,
for & .%839 d acetam do. Suitable "a protected carboxy"” may be an
esterik+e§—§arboxy group, and concrete exanples of the ester is noiety in
said esterified carboxy group may be the ones such as | ower al kyl ester

g. nmethyl ester, ethyléester, propyl ester, |sopropyl gster butyl
Ef i sobut yl ester tert - butyI ester, pentyl ester ester,

X -
cycl opr este@ h hawe ® sub@ ent(s or
anpl e 3 wéH@élnkyl ?ﬂ : hgﬂf st er,

pr pi onyl oXynet ester' butyryl oxymet hyI ste 3 va er I oxyrret hyl ester,
pi val oyl oxynet hyl ester, 41 acet oxyet hyl ester, B-propioh¥l oxyet hyl ester,
pi vaé oyl oxynet hyl ester, a2 pro- 20 pionyl oxyet hyl ester,bhexanoyl oxynet hyI
ester], |ower al kane fonyl (1 ower)al kyl est er [ﬁ. g] 2- rresyl et hyl ester,]
or nono(or di or trii (I ower) al kyl ester i odoet hyl ester,
2,2,2-trichl oroetényla esluert]zs!remwer al kenyl oegt ealt[ gherepfny| ester, allyl
asyer]; lower alkynyl ester [e.g. ethynyl ester, propynyl ester];

ar(I‘*bwe - al kyl ester which may have suitable subst i tuent(s) (e.g. benzyl
est er, W29t hoxybenzyl ester, 4-nitrobenzyl ester, phenethyl ester, trityl

ester, eSLEer s henyl ) met hyl| st
3, 4- di rrefhé‘k}}%eﬁ iE %‘5 Fes%er%rg%t%gﬂ%gxy ,5-di -t arcftzagf'hi abﬁ‘z?ll ester,] or
aryl, estgr”which may have suitable substl tuent(s ester,
4 cif or o S0 Y) 105 Sy Dokl (A Ssalt bt WA WhP RS Shhrod éyéoaalng%ét er,
Mesi t ylne %{h%s’drs%fdggar?%' bardiibifs: dbscribdd 146 of Bimiidd frafeRi it One nay be fono or
di or trigikRphirivhce &éﬂyadclsa&abe%srerof 8 Gbibd RorfiPuRd TR GhYeREbnaHan-BRY mdfo
benzhy g ot lsai S includelia ndial Lit'sLcAVHR an kil metal NGBIY [oRE sétfiuhrPdall BotaBsiunk 6 Ghegh ones
suchoe agkal®s diyth mefl §3tl[e.g. RAIGIIV Isalt, nage6ioR \shit,1, SldnyrhaniudOsalt,-da Wigshic b3k le.g.

- et hy ripenparhind Isait) epigiylamirie vdtj pyridink esalsr gifotinie” ealt, "dicpoishexyddmingl SaitTBN-diigsn{ C1

) al kydthylenadiisvire sud3 tanpergdnier ol adsiftien vty [elpe fompétb, ydcetatiBuiritiaiclacstate amgidates  Of

" sui t atatietes mpthénesulionaie; Hdrzenspuifonatedoluepdsiiifonateiag linorgayic lagiv edditive it [ewrhe-
sui t ab#firechipridies thivdreheontides hydroiedide; suifhte,chbodphdtel) @ rsalf withyan sninpadid [eghérginioe salir ono,
i oday . asperkie aefs) it andepkantie acit salbgled | ower al kyl having one or nore suitable
subst i t udhthesgboympnd pubsepyent |dggasptiops KRf, thiszspepifigliang seitgle erampiaseofiae vefioMs such

as f | uerigHeoe pip|exigned|in dntal 8 m tri fI uor orret hyl, 2-fluoroethyl,

2- chl or 0-D@ “zz( Uewes el “ded§° i s I‘E’:he“)’:;?ﬂ'":';::’% S

1- chl i aming! " t 1-
et ﬁ@?é f)%?’r(ﬂgdgo by, P@Q‘ﬁafw eﬂﬁ&w@ 13,8705 SRAGH 5Py or

2-fluo i n
Navi N b %dia%o edo bl 35£i9f LA ety %%a@s 4y

Suitable example of the acyl group thus explained may be lower alkanoyl [e.g. formyl, acetyl, propionyl,

ss hexanoyl, pivaloyl,], mono{or di or tri)halo(lower)alkanoy! [e.g. chioroacstyl, trifluoroacetyl,], lower alkoxycar-
bonyt [e.g. methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, tert-pentyloxycarbonyl, hexyloxycar-
bonyl,], mono{or di or tri)halo(lower)atkoxycarbonyl [e.g. chloromethoxy carbonyl, dichlorosthoxycarbonyl,
trichloroethoxycarbonyl,], aroyi [e.g. benzoyl, toluoyl, xyloyl, naphthoyl,], ar(lower)alkanoy! such as phenyl-
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and the nost preferred one may be difluoronmethyl. 40 Sui t abl e
“hydroxy(l ower)al kyl" may incl udgprq&% gﬁt hyl, 1-hydroxyethyl,

2- hydr 6xyet hyl , 3-hydrox- ypropyl, &% xymet hyl ) et hyl , 1-hydroxybutyl,
1- hydr oxynet hyl - 1- et hyl et hyl , 3- hydr oxypentyl, 3- hydroxy-2-ethyl propyl

and’ 6- hyGwNAIBRYY te.g. ipReripBbeif, SHafIR raﬂrﬁoxg)&ﬁoonme@ephbmc‘aesuﬁyﬂ rabHinyRk XY |

and the yaambnyl; ny’(l&@r)ﬂ%om%h Q@pli% JSW rali@hdyV lo.g. SHahdxdebif, p%ﬁ&&ﬁm

hydr OXy(érﬂWx)lag} d. phérgiglydxieyl, %twﬂo%l Sisweg)amoledtbrborywhidhl redy Havt o
"acyl" 4déubstisatisy suchBs fenyl(@verdalkexicarbonyiWhich P havs nit e pwer hikexdl [d.dd benz@loxycar-

pr ot eat esbn@rphensthyied/crbonyd,NghnisobiohAloky@arBonsl T ptnethorfbetgiotcarbanyil 0 thisayl@erl el Ky

may be | idawelylacsidk afglatetyl yibraauigaceiyl, Rjezolflasyl, tHiaiazapliapatylmienylpropionyl, thiadiazolyl-

1-f or ny | pspeyhipwer dieyistiionyiie.go mptbylbufbnyl, Bthgledonyk y@bﬂwfqﬂvBisalrwbmppﬂmswlﬁul-

1- (propi fomy:| usyantianihll sreistiigny! [d.g-bpheguisytfaoxly aitsylfonyl] xyidsulfonsl) agthyisdinyl. , ar-

- pi val Oy@lqyg isuffony! :|_suchneq Riyngtiawenalkylsgifopyd rleg) bpopyirutianyll phenethylsuifonyl and benz-

3- forwwgszltogﬂ yl pr opy 6- acet oxyhexyl] or carbanoyl oxy(l ower) al kyl

[e.g. carbareiwa ?ﬁ‘@f"ﬁ alprefawaﬂ'a ) %t d maycby geipERrRkyiaming, an @t”PFyI

3- car ban¥§rey o'ﬁ p prefergh a‘?"Bé‘PﬁS ?Pé’ q’i ﬁ'§2‘|"° and %’a‘?‘bﬁﬁﬁ%}’fa

é car Ban’B Bl’)? "‘ay ﬁ’ P %Hc "¢ °6‘ﬁm red

ongarnaanﬁét{ said eag car E@o g su(?ras S{;‘v al ter e 'rand
(] ter, 1

the nost e{m gj ﬁ 4 S@F ,ﬁ;ﬁaﬁ‘ﬁ XJlon ower)alkyl

2- car bang Bplor@BkMthyp@sYer b ymethvl ester,

teif [Stuo;a%znkmh ot on i1 % St ity ﬁvalo P osar. 200

Rsthil stwnmbﬁ&m&tﬁyn eetbh 0|6waea|kakhrsafah WiRwerhafkg s&eer [@E 3-Abiety!
phosphat &ter, ﬁw .tna.&akoe di ar i@ doner)dikyOstir [S15Y2-Bfdelhl RBE 2.9 LtrighiordathyIOssteRIE lower
brom ne, aieffliette] [e.gaMyil 636l affyll 6stor R TowSILdINyAy Whterqy.g dhyByl oBIS) BrRP@GILEsten B lonsy-

t oSy oXyalkynestey whigly niay héve\waitabia | skisasntePy.g Bnyl eshe Sf-ibthokyhenil 6qter Ofytrabuneyl] . 9
EP 0 307estjphibthyihesten ity estee serfztydryb paig abis(methdxipshonymetbyl esenB@uintbtrokybbizeg!
presepd estev,ecRiydoRy-35-d-taidpitdtionayt ester,] de eyl bsternwhichendyoiavoenitaige sétsttosy(s) [4.95 The
obj ect criwmbestef. f-tijlorophenyl ssidrt tolyhesten cftertbutylithenyh psigraxyivil edtar, mesitytesiag cemenyl
conpoundesfet.l; |n whichjthespreferredtong may]be imgnetdr dicor &ripheniiCr {fxlalky eglenand thermest preferred

t her eof eAPIMEY fie bemalydyhete | 1] or its reactive derivative at the car boxy
geoup or aSéaple “lpwesalkyf masa? gtegightcor beagehed gres @uh; a5 mefhylestiyl, Aropl. iSpRMRY! BYGUp

t he CB‘h‘p‘tHHWHp '1‘31' Z'Q‘Hé( f°P¥lé’r Eﬂiﬂé' i which the B’eﬁﬁgde Iewenlkyi gnay be §% %Pa"‘W'taé?d f"atﬂ't°6‘ner| c

R h f d th a
Car bony! ¢ Dlhen Enﬁ'oa"‘g!gﬂ P Bepiepa et e bibeG by

E@g ma mc al U0 hloro, brom

the r ea& ! uf f@%"gﬁa; '%3 avw (E !1% (o] g 1',“Xutﬁbe NPSQM nq(%rH S mcﬁxﬁe lower alkyl

bi s(t b ngl; E ﬂg Jl bfd ooyt 2.chioro-d-

bi s(t “ ' nHJ ff’l’uoﬂaﬂ fofotfatn lvaeiocogur- I éﬁrgio dxcr{ fpound

[11] Wi tQeh Rifs4lchlbrblt Wn{o olg &ﬂ%@%ﬂw r@-&%ﬁ&ﬂ&qu Whidk the

corrpoundpréférleh oa@ﬁl.a,} bed(Cl -8AGIkyI H&¥in erta yaend ¥ toMbr &efsﬁéd%a Rily b diRditC, O iy @S

exenpl i fdng@the htost frétérradRe MANTOIHINEYO gw tabl e reactive der| vative at "t he

carboyy gr suifaol® MhyldRRy(RREHRMAM Ghaly I.Aduhe moxyrn&mudﬁnyamx@%d 2Rpdrds@l@nyl, A mydk-d

ANy dr i dyprop@AN 1R@Ydrokfihenlyatny!d & - adxydityla CLhydakyebihgst-asthyldtiy, t abj@ogpeatyp! 8s of

t he r eadtyiregy-2ehyilprapyl ang S-hydrgxybexylain wiich theindfapiet! ey maynbsatiddxyd@;-ClgatkyBanttithee d

aci d anhyaét prefierregi anb may ba2-hwirexyritiyl. as substi t ut ed phosphoric acid [e.qg.

di al kyl phoSyitadle i "erotected] hydshetigneptiotpimay include iackloxeliopérisikyll jrheBigh evitalie Jeivi,

di benssy | PR prnchei reforsedi tel the paesivs lexspiiier dal "p Protsgirbarhino” defors and suitable examples of

di al kyl pRdsBsdlpeonlyldmayche lowsr alianoden tevenaivotegt formylcxyraetivl 1-fermyibaethid, 2ici d,
formyloxyethyl, 2-acetoxyethyl 3-acetoxypropyl, 1 (proplonyloxymethyl)ethyl 1-butyryloxybutyl 1-hex-
anoyloxybutyl, 1-pivaloyloxymethyl-1-methylethyl, 3-formyloxypentyl, 3-formyloxy-2-ethylpropyl, 6-
acetoxyhexyl] or carbamoyloxy(lower)alkyl [e.g. carbamoyloxymethyl, 1-carbamoyloxysthyl, 2-carbamoylox-

50 yethyl, 3-carbamoyloxypropyl, 1-(carbamoyloxymethyl)ethyl, 1-carbamoyloxybutyl, 1-carbamoyloxymethyl-
1-methylsthyl, 3-carbamoyloxypentyl, 3-carbamoyloxy-2-ethylpropyl, B-carbamoyloxyhexyl]; in which the
preferred one may be (G1-Cq)alkanoyloxy(C1-Cu)alkyl or carbamoyloxy(C1-Cs)alkyl and the most preferred
one may be 2-formyloxyethyl, 2-acetoxyethyl or 2-carbamoyloxyethyl.

Suitable "anion™ may be formate, acetate, trifluoroacetate, maleate, tartrate, methanesulfonate, ben-

55 zenesulfonate, tolusnesulfonate, chloride, bromide, iodide, sulfate or phosphate.

" Suijtable "a leaving group™ may be halogen [e.g. chlorine, bromine, iodine], acyloxy such as sulfonyloxy
[e.g. benzenesulfonyloxy, tosyloxy, mesyloxy or lower alkanoyloxy [e.g. acetyloxy, propionyloxy,].




sul fonic acid (e.g. nethanesul fonic acid], aliphatic carboxylic acid [e.qg.
acetic acid, propionic acid, b ' g, 1sobutyric acid, pivalic acid,
pent anbic acid, i sopent anoi ¢ a%@-@?#}l butyric acid, trichloroacetic
acid.] or aromatic carboxylic acid (e.g. benzoic acid]; a symetrical acid
anhydr i dehe procedsds ifof preBating fe @Bjedtichhipduiid SlaeQrédent AnvartbSard bikpidied indefb he ,

di met hligwngazol e, triazole, tetrazole or 1 -hydroxy-1 H-benzotriazole; or
an 25 activated ester [e.g. cyanonethyl ester, methoxymnethyl ester,

di met hplotess monet hyl [ (CH3) 2A= CH ] ester, vinyl ester, propargyl ester,

p- ni¢ rophenyl ester, 2,4-dinitrophenyl ester, trichlorophenyl ester,

pent ach- The pligh esmyoursisitler a salietbyrbeiicemid prepsredrby rerctingyd comppind (fif] lor ésteedtive pheny|
t hi oes tesivativyatithe anjpchaseupl or aisalbibereat with  corgpoench{Il] ertits eractive ﬂ?fiva,tw bfdmmkwl

t hi oesgreyr °f|g pibtherpofest er ridyl ester, pi per| dyl ester, UI nol
t hi oest erSf.nta rreg: vee@ep@twq,@tttgp ARG BrpYR ?Tx‘ Y. clude Sch| 's base X/pe
N, N7l mowl mnp%typg is| ?i'rf?f d by nqgmp nd | with a carbonyl
hydr ox de'Ntdﬂ rﬂ“ﬂ&?’ FH"E! "“ *P! 'gr °'1 B‘I“F‘? E\Eg‘ﬁ’?{
¥t di ng
conpoup gP0es as

These '@'a eé'“'g E“
h ’19 fi lve ?% P g W sgengf
to the ' % g‘the $°§'é it reactive derlyal ec?ian‘% ";[‘ er r ed‘ °t & TRE tq‘?ed
b
d

exer 11 ofifd hobxy o of B3 EhrhiHln oY 'n% bt 'n a
r%g %Qﬁva@gné%fdg‘%ﬁ@& tg ii‘ Hoﬁwt d ﬁ"]H@? ieact ﬁi\ﬁ
h

CO”VG“LAKP

acet onggay AN RIAChiofteCr il axitid ; @mited 'a8l8 SAnYdridb wﬂi?&rh% d%ﬂ& é;lgh&{ltb{g@phogﬁﬂaﬁé ene
chl,or i gy relgClisiRibneNpRdrid a8, phéryPidspAe bd, Qiphdilyibhod &, EiBrPPHoSRoridkial di ne

or 38 hdidgbied OpHaSRbic 86 1V @falkylMabghBroio 88, rHﬂﬁurcﬁHV&iBS Bhotulfufid b€ Ngufturi Rid,

react i QuRonicl&tRFR.gC MBMSBSUIISHTRAcid, Gliphaid cafBdyylie b&d [eRe adbsie Bcid, Proiofit ¥did)Ibatykd t h

VRt er . adid) isbiutygic bE@ Givhiracid \PestancicheidCiesppnanaid afid, |2 dthyibatylitsad, Fichidroatstie aciari d

f Of m o6r arbrsatis Thboiylr agid {elye bereeic tatiok) ai sympetedat beld laghydriter aredctivatdd anidd lith

pr es eniddaedle, 4-satstitvied imidazclé, dinmthaipyrazolegtrisaylentetrazole br tisydidxiNI H-benegtidzadéiex g car -

40 2bodtitivataddesier [e.gNcyaporhasinb rstér. INsthoxpmethyb [estero dimietpyliinotyetyli [(EHadefN = CH-] ester,

N- cycl vinbyegter. [rapgrayl chistet. Foyniteaphenyicestdr.o &ligitrgphenyh e¢terd trichipraghenyl ester, pentach-

N, N - d|°@P‘FPyV'cQ§19deﬁSV'Ph9mé esiRy, [RhenylazopbRsYiRsie. cRlpnyb #¥gestere-nitrophenyl thioester, p-

N- et hyF"e?‘d' gstqh qﬁowem thn@ﬁe(g {a)wl ety Bﬁﬂyllqﬁe@@pendyl ester, 8-quinolyl thiosster],

N N - C‘é{r% -dumethylhydroxylamme 1-hydroxy-2-(1H)-pyridone, N-
pent&nid ?ﬁwg "Nﬁ “B'H‘é‘lﬁgq 'W{ ‘“ch I"h “éﬁefeﬁﬁ“éf?/é’P'dYﬁ%’ﬁi/ #hi ne

h §yele ?’%8‘9 -ageo B P ) hi ly-
Rty f@%f% e e ST b, 7

chlori [.é&% AN NN Gohidnll SRk 6N 27 IS Ak ¥, &Qka%'de

LO}N% of LM f'lc' NH iy e ﬁﬁﬁ% : %%l gtbg\gwﬁm’:’%g@gﬁ?ﬁ"ﬁ% sal t
N d ( or n rga ¢

2- et hyinﬂ néermesru 6 y b&@asﬁnzseivwmhmasu ; nhnﬂm&mﬁrar sal

1- (p- chl o @RaBEBMH Whdnl 19 LorRpoMnd i) G sBl @ d b SRF Ri biditeOdat forh Othé aéa_kﬁad is

Vi | SITepreterablp @@R6H o e MalpRerd of 4 Gorkéiisral @ndérbingNadentiud bMINF-GiEyERFdgBart t h

t hi efybodirhibgr i tiecycipHeas-gemaphditdethiitasodimnid)y | Nedioheai-RF(iaibRylarfifiiegddhes)s

Qxy ¢ hl carbodignidareN, Wakethylsbrbaiiyide,c WINGdiisabeopyls@bodiimidel e ethy-diG {Sidinmsthyisninapregyly e

car r i echrpdiimiden t he NpV-exiengbis-(Zmedhylimidapolghini ¢  pentapethgieneketmNecysiuimivylizndnean

al kal i diphepyitetenerNisueichexylimint Rthdxivacetylend: 1alkexr isbiagethylener tigitybrtesohil; lethyianiyne,
pyri di Pr@sphme('mv')palvamwm@mhwes ofychigrine (phosplidrd \shipridg); Ridspherus yrichipidee. The
r eadt | Bienw epierise:xalyleshiotider lgyer eyt haloipmatesle@- ethis chieraferrmiatgnisepsopylsehigrofojmatelr r i ed
out untﬂ@*re"!d%fnhwg Ty bené@xvpb’e\eg%t 2otrfS-(115 '@e’tenﬂlﬁeﬁéﬂ'ﬁm tyngxideor g

sal t t HEAmelsPue B{gﬁ%ﬂw 8(9{"? H-benzgi Vigmeigr toagent

t her eo’fJre eP‘f éeFf V'fﬂ"“ r'i'B°"&$[r "K'E‘?l %u‘ﬂCW'W"F?‘hV' 10
| ‘ﬁﬁ’ ] oé%‘zar?ir; mthan resence CCOgr d p) as an alkali

Conven&nétgr&jborgﬁﬁ Ef?aq n?e‘t!'s? c:ﬁéon (ﬁétg?a'lk\s/lamxr @%:a[gla?% %?EE/ morpho iie or N,N-di-

(lower)alkylbenzylamine.
The reaction temperature is not critical, and the reaction is usually carried out under cooling to warming.

56 Process 2

The object compound [ib] or a salt thereof can be prepared by subjecting a compound [la] or a salt
thereof to elimination reaction of the amino protective group in R} .
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The hydrolysis is preferably carried out in the presence of a base or an
agid including Lewis acid. Suit y include an inorganic base and
an organl c base such as an al ka#Ida @ﬁ[ﬂa sodium s potassiun], an

al kaline earth netal [e.g. magnesium cal ci urr), t he hydroxi de or carbonate
or bi car bamgtdctod & @ftfed olit'ih adckdthrRB Wi a kbéhwéhtioral InBRIdNeLRES HyBrolydis, irfublivh am ne] ,
pi col i n@e likk, 5- di azabi cycl o[ 4. 3. 0] non-5-ene, 1.4- diazabicyclo[2.2.2]octane
or 1, 8-di anabydoilsal prefbrdbly- dafide @ut/in atiepresBnidet dilal Ias@on sh anidy intlmdiigulcheris 2aaid.

or gani cStiabiel bhse.rgay ifcudaiao ircgatic baseaihd en agards base eihaasiao alkell tiptal [e.g. sodium,

t ri chd opwsamsiarh], en alkdliog edrthinfeitall (. ar@griesiom aciciin], aredhydrexitien o roanate erdiicdrbpratey .

hy dr oc htheredic trialisylaininen fectr: ditmedivlaminac irietthvianiihel.upicatinea diSctliazabjaeleid 8 Alnpro-entel & de,
hy dr ogesiadsbiewsioie2loctheord|rdinzetiayplel4.0bindes-Aedi s aci d such as trihal oacetic
acid [ esgt;lb'? pGid mRYIngudeenorgapie peld [ergr formpie aaich Aeatie pQId Rropignic adld. frickieraacais) apid.

carri ediifigroacaic aeidl apd arsieprgaicaid ag-hgdrodhiodpaidy vd&g&m des uricA¢ids Rydgogen
phend? | shiofiie hydiegep bioppidel; Theseimynation usipg Lewjs asidisughps Fihalgacelic Acidde.g: ffichlgroRGali%r | an
al cohol a@e s I} “°’?f’§?tﬁa?ﬁ'51 is peafqsablyogayried puk 'Hylee’?'i?e?ﬂ‘?l%f’?“ﬂ'é trappieg raaﬂ%fﬁ@f #wes a

m xt ur eP or. any. ot her soJ ven s a%lvgr sele% nf | uence

t he react %'eaﬂ'zl"l' {fi a"y ro%" dé’?’t cﬁ ?Qs"' 8 0§,§ as. afo) elﬂf °F e
r eaCtvé Ol ﬂue Zﬁﬂﬁih;'% lf)r? i lr%:ﬂcﬁas C&' El “cgljl %i?oé fs %I% 0 c }h fi J]
out und eFcht« olt | ca

elimna ' Gme r@a@%' MEhdEBNpplidabl thgfw %ﬁﬁdﬁcﬁ\hﬁ thordd cﬁ'eﬁﬁca‘ )gdbcﬁlon and

reduct i giickdi@bl.€ reducing agents to be used in chem cal reduction are a
Qh/ | nat | @hitBk rbmEIRY adeftsdo bb ubd iF chtficali@dicliéh dre @comBihatibrl bICméia IR WA Ckirlce. J.
r 01 Uidn§ Bl Mbthifite cortpdtinarTh.y NehpafinRbifidridé) teroMimOscgiRiB] ShdGin drgafit @A Mogarichdti [ €. g.

form c R@ frmieead, detirCicd, proicnei 421a Fifibedachtic tatid, fp-tblGenesiienid azidabydebchloric acid,

- t. ol uen@mblolirecidl. aci d, hydrochl oric acid, hydrobrom c acid]. Suitable
cat al yst s sStimbleatalgetsl ta be gsatl &l getalydic repidetion rwrtosveatiosad nvesrsuctoasaplatioure satglysth as
pl at i nuimgc akettiuyspiate, [sporgy piskiaum, piatinupl bladk, coligidah glatinoma platinum oxjd.aldtinemnwisélack,
col | @ dediiadiimacatatysin [e.p|saerion aetadinm.celladivindlach patiadipm ofide, pallagiuph pmekrhom cobigidel yst s
[e.g. spajjediyn, paliadae emparipm| sulia. ialaciuacdn, basium | capnate) ovidkel ccatalysip (g YE‘FHC%
car bon, Nigkgl NighetiaidepBaney airkeih copall Jatatrsts 8.9 rrdueedicohllRANe Y abaltlgren Icﬁal’%ﬁrﬁe@n
bar i um eg4cee e Bimev fiend prid coppey satale tsée -djood caerat Baneyicenpel U"mﬂnaz@aeflo

Raney ni cBe °d“°(§'6‘bﬁllts“a<‘,'¥é1€%{'[' s‘t” ' "°"F lﬁ?ﬁ &BEh ?es "Pfa ‘? ron
cat a|3g’553§0ﬂ§ aﬁggﬂcgﬂhﬁnf" o f° Igla ﬂ'gtu] 164 ‘%ee ;o tlon
reduce

t ed 1
car ggd il e m }:‘;: "*gsm. ;rgg'st;@&';:" . pa TooliEhee
N, N— % e, or a mregture t ecr"(ta'o ﬁ%}lltlon- ,car?er? %“ég'é’e't hat

t he a Ov ex Jlbrbéan e%ln%nuhés mmL{ﬁeerberbf%eme&fah u{e%gééqﬁat%rﬂccd |aPhinb il d,
they cag w@hsfmddntt 8Mfo, 3% @sSRht\eGIdtectsd hrbil§in REis TrhtistoitdGnt® QrB6RNindlt dase used

in cat aihh{ttdr&ecfeadw‘r&ﬂymeWI e IshRnaR¥EnBBRbMAENagl. vent, and ot her
conventional solvent such as diethyl ether, dioxane, tetrahydrofuran or a

m Xt us eplotwes 80f . The reaction tenperature of this reduction is not critical
@anpd the reaction is usually carried out under 35 cooling to warm ng. The
present i Mirestidcbepnippund ditiersa saft thaieof camnie repsped by featting aicoroenatd i1 ot healidhessef t hat
a pr ot evithacoppdund N1ior Realtitherept: ansf ormed i nto amino, the case that a

pr ot ect ed Seitapib 3l of the FeEndounds H¥kpan be veferted tathe %%%@X‘VGF&M foriiee compaund Rt

pr ot €&t ed SHipHIP S5 (of Haseraurds| V] mayrap/an orgarie add saitdeg forfpte, acetats, trifluoroacetate,

hydr oxy F'?ﬂﬁer‘ ’Eiﬁ‘t?c ethapesuligng eg@z@eﬂf@aﬁbf%@{‘esﬁ‘@ﬂ%wﬁ&“[ ipprognic agidsgati le@her eof
can be i 5’5‘?’ &"B Obreryige. F’H 1op Blu r saIt her eof with

rned " P o tan be
camour %; ? %%faf%m e ok ﬂia. ] ao;,.e,m*?ﬁmeb' :

sal t &’ O'i?}; i artﬂrfﬂ% &

SR e te by f;;f"%fﬁ 7, o : e
d b d b

hydroc hlh&ﬁdfﬂebas Eak Mﬁﬂh\éﬁm hyﬁr‘dﬁ;“Eréah 8, lalkali r;etal blcarbon:t: ocr’gaemcnt;gsee

5 such as trialkylamine. The reaction temperature is not critical, and the reaction is usually carried out at
ambisnt temperature, under warming or under heating. The present reaction is preferably carried out in the
presence of alkali metal halide [e.g. sodium iodide, potassium iodide), alkali metal thiocyanate [e.g. sodium
thiocyanate, potassium thiocyanate].
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The present reaction may be carried out in a solvent such as water,
phosphate buffer, acetone, chl etonitrile, nitrobenzene,

met hylhﬁne, chl ori de, ethyl ene é(ﬁlﬁ%ﬁi@e“ %r mam de, N, N-di net hyl for- so

mami de, met hanol, ethanol, diethyl ether, tetrahydrofuran, dinethyl

sul f oXi Ogion O &Y b@%eéneodeﬂibalf%nﬁﬁ)hééﬁﬁd gwb,s hand QRsy t¥Othe %%ﬁbx%el:dﬁv&tfaé ect the

react mrbfmrpbeﬁeé,am.ynal Methgaes havi ng strong polarities. Anong the solvents,
hydrophilic solvents may be used in a mxture with water. Wen the corrpound

[V] | ®rdeesslai quid, it can also be used as a solvent. The reaction is
pre$erably conducted in the presence of a base, for exanple, inorganic base
such as Thbloblbét compauhd Hgichr @xsaltl theredfl denlbp prepéred by subipoiing taccomabund [lic] oratsak

bi car thereatte elmmayelrfﬁ@ﬂm@e$5'bw0rptwetgrquainlﬁil am ne. The reaction

t enper at Thisgreqctionrgn be Fartqdcayt in agirpflay mannprelg dhat ef Proosssy B mentipred dnine pleaye.@0d  at

anbi ederefoenipe reastign eodwdé?actwarcmd s gdﬁéﬁeW‘%éﬁf‘?ﬁﬁ@“ﬂ‘h@aﬁtwwf@@éct i on

i s "Br &f 18I saptipn grgrte 'Peta’dfeﬂ‘t’.ﬁm“ﬁs‘ﬁ?éx gined dmXecegg 2.9) kal i et al haI ide [e,
sodi um i BgperEent 5‘?“3 ydps withinghe scopg of he '“W%fhetcﬁ?eﬁgg jlor y - a"g"° '%8d i um

t hi oc cgé % ’ty;[‘r%yq%r?r K[lg are trangformed into amin er)alkyl,
EP 0 g‘ﬁ'?e {5ly 4ufing may be the one derived froma |eaving group Y and

b 50t her one converted therefrom by a conventional nethod. Process
5 %I'OC
4 5’ ect compound [1d] or a salt thereof can be prepared by

subj ect ifig oG UIMPILAGE 1] 'oF b 8 thétect Bhr bd Bﬁﬁa?&rf by’ QbBthdaWBhbRAd iGaF aiap of the
car bow,eg{tggmﬁ*,y,ﬁe&q,mtﬂemyﬁw }I;Jggcﬁvergeogsnr@n can be carried out in a

sim | ar yRRRERtont @n b6 ddrridef ouPﬁ'nQCéﬁﬁﬁr HariBNtb N 6rPréddsst 1Rerbred Gn thaBsbvé, kRd ef or e
TTiepo I @idfloredfle FBREHBN MO8b 4nB AdktoR RorMBIY [b.5.VaSe, bk, Gatalfih SBivent fdation Ssipalabifs)

sol Vet this Feadtioh @ fo beerdiBREED thosd) asleRpldedlitProcet£aCt i on are to be referred to
t,vose asThe yfebdnt naghtion IndIdOCwithth te schpeof tedM@iition the\cedst thaa prowedteteinash Rhi N t he
S C ope aafior iRPh,and/onecprdtoadanl datbexydm Beare trhmtomadprﬂo)amod @oh/a earbaxy | raspEHtrvely]dUnog R5
and/ omhigopestinct ed hydroxy(l ower)al kyl in R4 are transformed into am no
andbsor hydroxy(lower)al kyl, respectively during this reaction. i5 Process 5
The olffasess 6conpound [if] or a salt thereof can be prepared by subjecting a
conpound [l e] or a salt thereof to elimnation reaction of the hydroxy

pr ot ect i \e oBjpd gpmpayndRlin] or ¢galk thereofqap bey P(?a‘ﬁerBV E‘&PF‘I"SG °6[!PP°“F"F| gl xiarselk ar
\rmnnei“‘efee”?ﬁ' in "'F’?°8‘6'e‘§§'°2’“f?@ﬂf°?°6?¥é@'°f‘?l'"ﬂq Q therefore the

o hisg At B AR ert that of P nijoned é&tg Igo[veag |
rgact:on %‘ r‘ %‘F is ‘?’P?’E‘g:a'ts gﬁ[gﬁg g %}cgiré?'é%ée&“%‘;%%’i ven
1ud

I N ;
Sﬁg ?'gwgp ;;{ghﬁte co§ il i:&ﬁs%nm?f}s% 95 o &t&; i R oPe °
a’/or h'i)dr (Waﬁarﬁ m{gnJ,. n or carp

respect Im@rascrﬂrré rnnﬂoée o3 Are&,cro rapam% ters@mﬁ%o.ﬁpom@mm EQLrt ?asramume[lh] or
a sal Larfid¥esue Qcofig 15 hePSiRRA Rnek toSthddb R&AI4inE iR PRREIEIS Go prédlaririg @&l t

t her ee&m;;ogmqllbmwme%f reaction of the am no protective gr oup in Ft . 30
Thi s reakiipBrder® shéw halubilite 6f t8el bbjéch coingdlnd fi}2the BRNEHRS o MIC Rdimd inhiBidE €SS 2
MEnd | edheéhtrativon) df GepRiénvtive cdmPount Y & ki idveitldf isrshéwdilih BB fold@®y. and reacti on
Conditions [e.g. base, acid, catalyst, solvent, reaction tenperature) of
this fesbeihodh: are to be referred to those as explained in Process 2.

In vitro antibacterial activity was determined by the two-fold agar-plate dilution method as described
45 below.

One loopful of an overnight culture of each fest strain in Trypticase-soy broth (108 viable cells per mi)
was streaked on heart infusion agar (Hl-agar) containing graded concentrations of representative test
compound, and the minimal inhibitory concentration (MIC) was expressed in terms of ug/mi after
incubation at 37 ° C for 20 hours.

50
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The present invention includes within the scope of the invention the case
that g protected amno in R, tected carboxy in R3, and/or

pr ot e%t ed hydroxy(l ower) al kyl ?ﬁpﬁ%ﬁgreo&)??ansforned into am no, 35 and/or
car.boxy, and/or hydroxy(lower)al kyl, respectively during this reaction. The
react i o& dompétih@cesses A to C for preparing the starting conpound [II] or a
salt thereof can be carried out according to the simlar manners to those
expl ai Med7g-p-(FAmitaisseici-yh)-ZmetimxyiniodostaniaslisHsarhihe2-ayroxyettyl- tpyravliofmesigl- t

t her e ofa-cepl@v-4-cartoxyly (syraisapted)\(the baenpabridiof Example 4 he obj ect conpound [I], the
testsdata on M C (mnimal inhibitory 40 concentration) of representative
conpouni@st{Repuliof this invention is shown in the follow ng. Test Method: In
vitro antibacterial activity was determ ned by the two-fold agar-plate

di lution method as descri bed 45 bel ow. One | oopful of an overnight culture
of each test strain in Triypticase- mywgmyh (108 viable cells per nl) was
stre¥ked on heart infusi » ~'Q cott a'H' g graded concentrations
of representative test coppolffliFRiy It et FPRPHAS ) phi bitory concentration
(MC was expressed in tg'rmsaemﬁinasgkm af t en.3®@ncubation at 37 - C for 20
hours. 50 65 12 EP 03 T—Test Conpound (1)

7, 8- 1.2 ( 22 HloPAL B 34 histrhaidh thio D610 BRI INMAG S Phambdlcaiy dedipRBb 38 farbat~ Ny dr o
XY et NYlo} d pRlidn &tﬂﬁ F&é&d’hﬁaﬁ&@ %n%éngﬁﬂhgﬂ%&’fj%ﬁpr pavalton vﬁﬂ:ﬂ%ﬁr@aiﬁtsgﬁ
conpoungm,m unﬂ@@ma@ﬁv@mg’?@dﬁé tin Bewikdirb with pharmaceutically acceptable carriers such as an

M C ( alogfahit br idéigdnicBaIt R liduR excigibrit WhiiPIFBQHARS! fof drkl, FarentRil bidi SAQMA adRinistration. 0. 39
2 8 hdriSeaiRR prdparafiid8inial b iRédid® form lstish 28 RILRE tgranGBIRWAS, dabduled Brcliqaid
b‘ﬁarﬁaq@hﬁtsb@ﬁdskmmﬁﬁ,@ﬁﬁeﬁéiﬂnﬁsyﬁ@] SmulsivR)1endnadf anti @ figg, esent i nvention are used
in the f or Adedba, ARy MaY be Mizludgahianweasbeu pregaratirisciosiiat substanss, Glabitagt gems sai d
CONPOUnGdtiag agentsaanl iother dompronidliusdal additives adsh astlactoss, witdchaciuh Birtariecaeid! steaeit gid,

accept alsgassiver staasites tepra @lba,acrass, comgsiacic tao, gelatior gpan pectis. earat il olive @ilicdcao

exci pi duater\sithylehe glgcok eriditddlike f or oral , parenteral and external

adni 28 st r Whiledhe doFige of the corpastd illcedy vary dromrend Rismdepandupbe thp 190 epridiiodseif thesuch
as t ablretient, g kinth ofl diseagge ackind of theypampoend [hto bejagriipg) ezoin Henerdl Steyntshetwepn LB on,
suspen$ng aboul 9-9‘!9&)29 EnRYPR MBTe Per BaYoAERe adpinisterrd tp jajpationt. An guesage $indle et npy be
i ncl udeloyt 50 M 100,89c250 M S PB01000 219, P40P 49, of g, ehiech eamepound [t the Argsgnt

\agent s, mggliep o Eb% %Pé',%ﬁﬁ diggaRes nfeqtaci iy peYegs "éﬁ‘icéﬁ?gsﬁl%"\‘;g% @%Jérgs e\f}atzipl act ose
r )

ci t riPc  aclg follekipg brepyratigs gpd Fxpranigs; ate giep o R:RYFPAS PR8I ba,
sucrosd" X8R arch, talc, gelatin, agar, pectin, peanut oil, olive oil,
cacao ytter. et hyl ene glycol, and the like. 25° Wil e the dosage of the
corrpound—“—%ﬁ—-ﬁﬂay vary from and al so depend upon the age, conditions of the

pati gnt, & plthiadotQhetidi sARARRSH1. 8 ki Bl Bimid L @m&%ﬁ stirlell af SndRht RRPérkiEd. €t cC.
| N gengg o misthRURY this BALIOR GBs siabds-amiFlo- 1@ brosheii{pyaEbies of VieBr iBRERIing Sdnaday
nay be w@iiidiiowastitbd 2 38-403 fof M oM TIRVIBAAGEMRIIBYES pBRSPinkf a mixture of water,
tetrahydrofuran and ethyl acetate and adjusted to pH 6 with aqueous sodium bicarbonate. The organic layer
was separated, and the aqueous layer was extracted with a mixture of tetrahydrofuran and ethyl acestate for
40 three times. The organic layers were combined, dried over magnesium sulfate and evaporated in vacuo to
give 5-formamido-1-(2-formyloxyethyl)pyrazole (5.18 g).
IR (Nujol) : 3180, 1705, 1660 cm™"!
NMR (DMSO-ds, 8) : 4.21-4.61 {(4H, m), 6.11 and 6.34 (1H, each d, J=3Hz), 7.47 (1H, d, J=3H2), 8.00
(1H, s), 8.33 (1H, s)

Preparation 2

To a mixture of benzhydryl 7 8-tert-butoxycarbonylamino-3-chloromsthyl-3-cophem-4-carboxylate (20 g)
and sodium iodide (5.82 g) in N,N-dimethylformamide (20 ml) was added 5-formamido-1-{2-formyloxyethyl)-
50 pyrazole (21.34 g) at ambient temperature. After being stirred for 24 hours at the same temperature, the
mixture was poured into a mixture of water and ethyl acetate. The organic layer was separated and washed
with water, aqueous sodium chioride solution, and dried over magnesium sulfate. The solution was
evaporated in vacuo to give benzhydryl 78-tert-butoxycarbonylamino-3-[3-formamido-2-(2-formyloxyethyi)-1-
pyrazoliomethyl-3-cephem-4-carboxylate iodide (29.6 g).
55 . IR {Nujol) : 1780, 1720 cm™!
NMR (DMSO-ds, 8) : 1.48 (9H, s), 3.43 (2H, broad s), 4.14-4.38 (2H, m), 4.52-4.73 (2H, m), 5.15 (1H, d,
J=5Hz), 5.40 (2H, broad s), 5.67 (1H, dd, J=5Hz and 8Hz), 6.88 (1H, s), 7.02 (1H, d, J=3Hz), 7.18-7.52
(10H, m), 7.94 (1H, d, J=8Hz), 7.99 (1H, s), 8.27 (1H, d, J=3Hz), 8.51 (1H, broad s)
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about 50 ng, 100 ng, 250 ny, 500 ng, 1000 ng, 2000 ng of the object

eonmpoynd [1] of the present 'E¥§ '2%@4ggy be used in treating diseases

i nfected by pathogenic m croorg The foll owi ng Preparations

and Exanpl es are given for the purpose of illustrating the present

| nvendrbgaritibrs More detail . Pr é’par ation 1 35 A m xture of acetic

anhydride (11.13 m) and formc acid (5.93 nl) was stirred at anbi ent

t enper atar & $olution3 Oof Mhénihyasy  teit-BitiySarotijiantiib-3AB Sormariasi2-(2-formyloxyethyl)-1-

5- ami pyazolio}ridthiphachiapheyred-datoxyiate adidd 29.6 ) ahd aniadle (30 intlcin crlyismegchiotided(ad i mi xt ur e

was Swasraddsd dedpwis€ riiGoroathtit @rid 180ma)Lunder Titkecobling. CAfleisbingi sitradrfer Wasr gambiedt | Nt o0 a

m xt uemperfturevditeanixiure evias pduredrindd a mixiuresof diisepropyll ether ¢80atmd) andh eithyl dgatesa €60 i pH 6

wi t h Bquesgttast srecipitain weis collebleth By ltratipindo givegbis(iriiuoloagalic adigh salts)eqi I8amind-3-1&nd t he

aqueda@aln@9‘61(2'%&@'%M&évv&obﬂlmﬂh\éﬁmmvmafmxv'Bfet(QQa'{fﬂ)dr of uran and et hyl

acet at e ¥ QEMOI78H 188, 18698’ The organic | ayers were combined, dried over

maffhesi IMRBMPA e ShimtP3deth inad sk 4 2?‘%54/@&!6)’ £.38-499@H. m), 5.29 (2H, broad s), 553

5- for<ﬁ'ar‘?f°a€>s)17t420'f*cﬂ~ N Pk P A 7>p§r?66(1'6lde~”(%*zh 63(1H. R (Nuj ol ): 3180, 1705,

1660 m I\Q?(DI\/SOdG 5): 4.21-4.61 (4H, m, 6.11 and 6.34 (1 H, each d,
7(1H d, J = 3Hz), 800(1H s) 8.33 (1H, s) 45 Preparation

7 fl ;E c rltt{"e’atgd Ry _ﬁ?&h%%r(y Jﬂl)- I)_ WE ad{ged to of bls IﬂUOI'O etlc id sali Ql{ Cfi@ ( 20 @)

and S )th

5 form 9pw3se( ® QI‘ e dg ﬁﬂfgtloﬁ bied 7 5-
Wpedirﬁio@[@amiﬁ&b-@i han%w%g\ylﬂ byrhRhb &ﬁyl— &Mﬁ-’éarﬁ&xyl&t GinpdioBRIof cﬁ‘m@? pture, the
gg,t ur elRRGolP 266 d7A0Ni700,a688 okd-ur € of water and ethyl acetate. The organic

| ayer VRBRYEMSO-l, 80 22N E), Bit-Bss\RHER), 438EDES, MPEbsIEHCkbrs), 637

S9! ut@mroad8)s. ol iR, O¥8Hz), BEG (KEISE, U3 fate. The sol ution was evaporated in

vacuo to give benzhydryl

7,1 - tExampllit oxycar bonyl am no- 3- [ 3-f or mam do- 2- (2- f or nyl oxyet hyl ) - 1-

py#azol i o] met hyl - 3- caphem 4- car baxyl ate i adide (29.6 g). 55 I R (Nujol):

1780, 14 mixtusgrdt MINRIMEKR@attde (B4 mi) adbphoskoryichlorid®, (8.39 ) [, etily} apgtdted3 mi)

4 14-wes tyred yader rige-codling Jor S0 nyteBip prppare Yilspief 1eagen| 2'(%Fef@FmBi°th'520%le-22H br oad
s), Hnegpxyininggcetigacid §1.02 g3 mas gidad Bihs abow Pitigniat (45° G \and theapxtyrg wes stiged & = 3Hz) |
\} 18 the same e_L“F’eﬁ'-" r 307“'94193 q prpgucg an BC““”%'HET solgtion, gty f"‘tﬁafe%i‘c'd iugon 8¢ H, d, J
ded to so(uj_oq_p anigo-2-(2-hygroryethuly 1-pysazoligim 43)'&?93?'1’ -4arkoxylgte

~ tflmethylsilyl)acetamlde (5 85 g) in tetrahydrofuran mi) under ice-cooling,

soI utt'
7, 8- 3 ?”t ot ?da%t‘ﬂés é’ "8‘8‘&'5 rﬁ?}" g% ﬁg“iz

n ipitate were |ra n )&-
g .mf%j < }sﬁgéég SRR SRR o )

QT IlT

T

qu of dacetic acid
n&gy 1(51 1468 ¢ After ggl ng stl rred for %haur at anb: enth

tenperaﬁMﬁQmMé &. BS' deér(éH %53&0@#: 5.5 @r.35) .31 (BH, $n) Ol 200 h, IO L Y, 53§t er
(600 (o, kn)286b (@, Fad] J SeHRtaAd 8HA, BB (11, ), JJ:*H%{ 728 Wkl §Nd.1H B, DL bidh, & 569
col | aglomd (1oyd,fi<lshzat i on to give bis(trifluoroacetic acid salts) of
7,8 am THa-fellowiBg compounds (Examples 2 and 3) were prepared according to a similar manner to that of

-‘J;-or meanskde £- ( 2- f or myl oxyet hyl ) - 1- pyrazol i o] net hyl - 3- cephem 4- car boxyl ate
(22.7 g). IR (Nujol): 1780, 1715, 1660 cm' 10 NVR (DMSO-d6, 5): 3.53
(2H, ByeroRdel2s), 4.28-4.56 (2H, m, 4.78-4.99 (2H, m, 5.29 (2H, broad s),

5.53 (2H, broad s), 7.14 (IH, d, J=3Hz), 8.22 (1H, s), 8.46 (1H, d, J=3Hz),
8. 63 7@4_[4.{2-@)mothnazol 4-yI)-2-methoxy|m|noacetamldo]-3-[3 ammo-2-(2-hydroxyethyl) 1-pyrazoliojmethyl-3-
cephem-4-carboxylate (syn isomer)
IR (Nujol) : 3300, 1770, 1640 cm™!

Example 3

50
78-[2-(2-Aminothiazol-4-yl)-2-(difluoromethoxyimino)acetamido]-3-[3-amino-2-(2-hydroxysthyl)-1-pyrazolio}-
methyl-3-cephem-4-carboxylate (syn isomer)

IR {Nujol) : 3300, 1760, 1660 cm™’
55
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Preparation 4 is Concentrated hydrochloric acid (5.67 m) was added to

amxtyre of bis(trifl uoroacetic € 3? ﬂ i) of 7, 8-

am no- 3-[ 3-f or mam do-2- (2-fornyl © 9 %? pyrazollo] mathyl 3-cephem 4-car
boxylate (10 g) in nethanol (50 m ) at anbient tenperature. After being
stirred sambibe sane tenperature for 3 hours, the m xture was added dropw se
to ethyl—acetate (500 m ). The resultant precipitate was col |l ected by
filtrati onTd @ GoMn 7 ofe 78-[2-(2-forma@niticlfazd-4Lvh-2arEtHdRyimindadetinits) 33 arhikiys2-§2=hldrox-

- pyr azolyetjirephazoioinatiepiesphen-6-asrtioxityth aiihgdrbshioRdedsacisbmisr @S d)6n etidnol 0.5

| R ( Naj ohl) was éi@désDconderiirfled HydfdChlorit G28 (€88 rill) d\RdbleD\NBOpetkiyre. Rftor tiving 3tirtedHt ther oad
S), 3. 5Zade danpetdidre fof 2 kpurk8ihd. riigurp 2tds pojred Tid Bthyl 2aeptat r(880ME ) and he3idsylting

(2H, br ceatipitgte was @lfecled ly filfatiod.TpipipcipiBle Vs (issaived in witeB (190 mibandpdiestet! 0 BH A

M xt ur e &P Sf4 aqueuansediym biearhoapip d@!l“(’(‘) Thip splution yag slghlﬁ@@g frosojumnchiopetogiephy ®n 49

m) in nasippPoreusoRropic @gsorpfign kagir, "Rigiony HR:ED™ (Fradamarke pa fof gy Mijpubisty Ghpmigtles t o
pr epat®e "‘iﬂ“?tg‘??b i8¢ °9’9§%%’€WP““°'Z"“§ oluted, pith 10 iiEpropyisaicobpl.and tyophilized to give 78-[2-(2-

met hoxylam"ﬁ"? 'éz' jdofi3B-aqtingef2ydrppethvii ciy@zdigimgiyldreeehemet- 5

C, and (A& as?t(?}' (Bl ‘ %red at the same tenperature for 30 mnutes to

pr oduce an'“.ef gﬁ( ; S’E%@m *.1' 3o et B, Aadas O, Ylh O, WP 030

added, tlc_s g aéj?,']g ogr a%ggéssﬁ(yH % 5H and 8Hz%584 1]H|,n9,[-lhy3f'|2)3671 (p'ﬁer‘hqscar bo
le$

7, 8-a
xylate (1B aenlaer amr&x 1%" WLAGEhAE o Buped) | 1
, and hen

tetrahydrofuran (40 m under I ce-co m xture was stirred

%610 1%yakpid r 1 hour. The resul tant mxture vvas poured into diethyl ether
O gl )=and"the resulting precipitates were collected by filtration to

gi ve 7, -7gd2-(2antinthiaast4dn2hdifieheoryiminoficetamido)-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio}-

n@oxylmmﬁma@hm-dﬂﬂaoxaat[a&yammyz (2- hydroxyethyl)-1

- pyrazol i o] net hyl - 3- cephem 4- car boxy!l ate 3s di hydrochl oride (syn isomner)

(2.55 g). RRNgU3600 1760,11B8MD¢mI660 cm' NVR (DMSO-ds, 5): 3.30 (2H, m, 3.68

(2H, #, 3.92 (3H, s), 4.31 (2H, m, 5.29 (1 H, d, J = 5Hz), 5.32 (211, m,

5.88 (1Bempkié J =5Hz and 8Hz) 5.99 (1 H d, J 3Hz), 7.48 (1 H s), 8.12

-ln
-
=

(1HdJ—3Hz) 8. 59 71)981 1HdJ—8Hz 40 The
foll owin prion E)P&ﬁi’ﬂ’b’@&' @W’”S?mWé'mﬁ‘P)e%)@ﬁ’éﬂa"&Wﬂ N@:@Bm&mﬁ m | ar
ranner t° O@ﬁggﬁ 81"9@5? @a@oqlat )2( and sodium iodide (0.856 g) in ~dimethylfor-
7,8-[%- 319- foymgrmige- e g?wmhwz%fe@aeawa atgm 'S"té?ﬁ'%@t"? B hydr o
xyet hyl') elﬂgg\s/ ?u@\fﬂ w lge " %ﬁﬁ lon}e aque%g sﬁ:# };lon. Il d over magne: unir sulf RIUJ o)
7 33([)(2) % apo C %_% ue %ﬁ |ssolved i trah dégafura% and il;l gldoltn Qm no-
_2'(2 Qy%%ﬂrﬁf 313 éac{;% I $ ﬁtﬁ?‘xl %Hro ur gﬁj re
' Soner) _Z r tic Q:It nzh 7§ [B (it m]efi'loxylml - -(2-tr|tylam|noth|azol-4 yl)-
cﬁ%d &-242—formyloxyethyl)-1-pyrazol|o]methyI-3-cephem-4-carboxylate {syn isomer)
(4.80 g).

IR (Nujol) : 1780, 1720, 1675 cm™!
~ 40 NMR (DMSO-d;, 5) : 3.50 (2H, m), 3.65 (2H, m), 4.35 (2H, m), 5.25 (1H, d, J=5Hz), 5.50 (2H, broad s), 5.88
NS (1H, dd, J=5Hz and 8Hz), 6.91 (1H, s}, 7.03 (1H, s), 7.04-7.70 (27H, m), 8.08 (1H, s), 8.33 (1H, d, J=3Hz),
8.67 (1H, s), 9.05 (1H, s), 10.05 (1H, d, J =5Hz2)
The following compound (Example 7) was obtained according to a similar manner to that of Example 8.

45 Example 7

78-[2-(2-Aminothiazol-4-yl}-2-msthoxyiminoacetamido]-3-{3-amino-2-(2-hydroxyethyl)-1-pyrazoliojmsthyl-3-
cephem-4-carboxylate (syn isomer)

50 IR (Nujol) : 3300, 1770, 1640 cm™!
Example 8

To a solution of tifluoroacetic acid salt of benzhydryl 78-[2-(difluoromethoxyimino)-2-(2-

65 tritylaminothiazol-4-yl)acetamido]-3-[3-formamido-2-(2-formyloxyethyl)-1-pyrazolioJmethyl-3-cephem-4-
carboxylate (syn isomer) (4.7 g) in methylene chioride (15 ml) and anisole (5 ml) was added frifluoroacstic
acid (10 ml) under ice-cooling. After being stirred for 1.5 hours, the mixture was poured into diisopropyl
ether, and the resultant precipitate was collected by filiration. The precipitate was dissolved in water,
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To a solution of

7,+[2-(,2-f or mam dot hi azol - 4-yl) P2 g@[%ﬁm m noacet am do] - 3-[ 3- am no- 2- ( 2- hy
drox- yethyl)-1-pyrazoli o] net h % 4- car boxyl at e di hydrochl ori de
(sym isoner) (2.5 g) in methanol (12.5 5 nl) was added concentrated

hydr oc pdjeedGo B¢ i ElwitrOmNBsdditin )ny @¥bxidRERUERE solufdREEHidelcBaiind\The mixkPd W sthtddlaf €d at
the sap® shidiempetitire ®orfi0 anateéQHdi &djustel @ FH Xith T IaRcHIsAY b&idlsditib TRIE BoltioCet at e
(500 mivys subiBdled tha coi@mntHrdniibgRPBCon[Mhdcidb&ous@en-oait hd6ibiu résh Dialch HRI20QMhe The
pr eci pohject Sorpdenddias iiked aith 11086 Wisopriopyl Alddholhnd, lydphitzea th givst 7aet2{Baniiddthtazouat h 5%
aquen ug)-g-(fiueromdshoxgiminojacetagnidoBs-[Btformamidd-BH(2shygokyathi b Trpyxaesliodndiyb & teptlert-0- col umMm
c hr onmataiepxegh (symisome)o@8pgr ous non-i oni ¢ adsorption resin "D al on HP-20"
( Tr ademarR (Nuiphn 82591780, 88PSlsy™M t subi shi Cheni cal io Industries). The object
conpound NMFs(DeD aedBMGP-Hh SN:BH1 dng 369 (2HphBa, dF ¢z B-85 @Hdm), j@?)ﬁ-’i"l nk 642 {14, gi ve
70- [ 2- @2l=5Hz2), 5.38 (2H, broad s), 5.81 (1H, d, J=5Hz), 8.91 (1H, 1, J= 71Hz), 7.05 (1H, d, J=3Hz), 7.18 (1H,
am ribt B @04 7 §H2h B4 (%WoRyi ni noacet ami do] - 3- [ 3- ani no- 2- ( 2- hydr oxyet hyl ) -1
-pyrazol i 0] net hyl - 3-cephem 4- carboxylate (syn isoner) (0.43 g). IR

( Nuj oI , 1770 1640 cm NI\/R (DI\/SOdr a) 3. 00 and 3 30 (2H ABq, J
= 18Hz) |

(g a |n a (ﬁ: uor {
1= (sy
_3HZ ) @ dro
- r por ure ure A gh

pr el@a fuﬁr%ﬂr h eéu&?tat@ v?éer- sé\&ed”ﬁ%?e?
4 rmt@g&moazms Sbiubicn) wad -sLibjéctdd U0 %%Eﬁ\h‘aﬁth%&gﬁm s:&,s %or{-.én.@m no-2
\('é‘zhygd's&bf%ﬁt 183k ) Dikion MPBEZ Thd Gbjact BBMPAIMA Iras RRIRE NWih 27090 ibstby! GIBAHAI, lafdET )

I R (Nujyephiized B3606 7-15@-aminbfiRzok1)-2-RifiudriidtithfimBo)dddtamidd S R0 2-Adrox-

bienz hy gbthif)-1-pyrazoliolmethyl-3-cephem-4-carboxylate (syn isomer) (0.41 g).

7, 3- [ 2- ( dR {Nulohr 888R1 17605 y8a0icmo) - 2- (2-tri tyl am not hi azol - 4-yl ) acet am do] - 3-

chl or onetNMA (D30,6k phehand -3Sa KB ABY, A=d 8HZ3, \BIT8 (2 mk 14)28 (ZH, on), 408 dnd Bt @H ABadi de

(0. 856Jg)6HN 5.0 (MHOd, RetSH3)| §.76 1H,30 J rbldai 588 ({5 dnd 3 3HeR §.88 (Idletl J =68H2), 7.16 (1H,

5- f or m&nd-@d1H,-d 2=3H nmy| oxyet hyl ) pyrazole (4.18 g) at anbient tenperature.
Aft er DbeiThe follewingreompeupd (Exgmple 19)vas phiainad aceqigieg passinjlgumanger ta thet ¢f Brwaleur e of
ethyl %cetate and water. The separated organic |ayer was washed wi th water
apnd sodi um chI ori de aqueous solution, dried over magnesi um sul fate, and
evagbr °'? vacuo. The residue was dissolved in tetrahydrofuran, and

subj ec 0l ma.to an. i cha res lite IRA
400 (C%’%%ﬁjéc%{,ﬁ e i raRtat oo S B R seslao B | e
obj ect (Porrpoun A Gt wi t h tetrahydrof uran, and evaporated in vacuo to
give trif aghbi alt of benzhydryl

7,J- 2-(%*@&2%@2“&6@&% rﬁfo) 2-(2-tritylam not hi azol -4-yl) -

acet anggdpbp31[ 3- f or mam do- 2- (2-f or nyl oxyet hyl ) - 1- pyrazol i o] net hyl - 3- céphem
4-carb (syn isoner) (4.80 g). IR (Nujol): 1780, 1720, 1675 cm 1 40
NVR ( DV5@o @Gsolution: of 3ﬂ@(2-(an%|ﬁothiﬁ§ol—4—ﬁ)—§5letﬁ&lﬁmidoﬁl")atamfho]?ds[3-(a31|ﬂo-2@-hyd5)x%y2—1- H d,

J = 46 Hayrazoldlnethyl-2Edphdni-9-adibdxylate Tyl &ofhér) 16,5 g)th waler 368 mhvds Sdded 2NBuilddc &ddH, S),
(.03 (@M, mis gt rodmGdmperafifle. (The Inhixtury wad siBd (afl KomStpmpeBatid td priskipitite clystildz Yhe 8. 67
(1H, sYrysteds e ¢alibdtedy, filtda@onCend (wasHed dlith ide=dthy)and then dmioh®ti givg solturipadithshit oExanpl e
7) wasMﬂBt(%ﬁmiwiamw)di-mﬁjwmiaoas@tﬂhitiqiﬁ-[mtwnre?-(&mdeylbf-ps&zalwmwwﬁs- 46
Exanpl eeplem-4-carboxylate (syn isomer)(5.92 g).

7$- 12- ( 2 NMR BMSRidazD | 343p8§ (. ﬁﬁt%«mrﬁ%d@céﬂ%ﬂﬁd% =5He)3 5.85Rh5.30 @ hydr ox
yet hyl ée'qi“‘ b 269 (16h fele Ji3AHz 30d iz P daltitbizly -8t @ (%flf?sl(%#@ﬁ‘} $)sB% | R
( Nuj ol 2. 95701 42803 m ' Exanpl e 8

Preparation 5
50
7 8-Amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazoliojmethyl-3-cephem-4-carboxylate #i hydrochloride
(66 g) was dissolved in water (264 mil). The aqueous solution was subjected to column chromatography on
“Diaion HP-20" using water as eiuent. Fractions containing the object compound were combined and to this
combined solution was added dropwise isopropyl alcohol (1.15 &) under ice-cooling. The mixture was
55 stirred for 1.5 hours under ice-cooling to precipitate crystals. The crystals were collected by filtration and
washed with a mixture of isopropyl alcohol and water (10:1) under ice-cooling and dried over phosphorus
pentoxide to give 7B-amino-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazoliolmethyl-3-cephem-4-carboxylates
hydrochloride dihydrate (29.95 g).
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e e

To.a solution of trifluoroacetic acid salt of benzhydryl

7%, 8- 2- (di fluoronet hoxyi m no) - J‘ﬁs %

trityl am not hi azol - 4-yl ) acet am g ?or nam do- 2- (2-f ornyl oxyet hyl ) - 1- py

razol i ol net hyl - 3-cephem 4- carboxylate (syn isonmer) (4.7 g) in nethylene

chl ori de 1R Rujdy : 3220 ¢roa,i5e01685 &'l ) was added trifluoroacetic acid (10 nl)

under i ceNMRQbMSTds, A { 243-3E @1, B), HAT-8.07 {4811 mf, .5D7OY IS J = 5Hivg SM2XEnd 1538 \(2iH5

pour ed ABgtJe= 16H)B92r(0h ) J =e8Hae 7.56 @Hbrdad @), BaS (1HE dikE=3Rd).eci pit ate was col | ected

by filtration. The precipitate was dissolved in water, 15 EP O 307 804

Bi adjusted to pH[ [EgUS sojution under

| ce-cooiing. The pe-r-a-t—ure for 10

m nutes, and adjudted to pI43Z9W| th H5MR8hydr&eM0or | cCHBPY $ol ution. This

sol uti on was subj Gcf@d‘dt EX S unh EhPomat NiSBhy oﬁ‘ﬁﬁ?:r DpPOr ous non-i oni ¢

adsorption resin "D alon HP-20". The object conpound was eluted with 10%

di i s8propyl al cohol, and Iyophilized to give 7,-[2-(2-ami nothiazol-4- s

yl) - 2- (rédphiatitareoret hoxyi mi no) acet ami do] - 3- [ 3- f or mam do- 2- (2- hydr oxyet hyl ) -1

-pyrazdlt o] net hyl - 3-cephem 4- carboxylate (syn isoner) (0.80 g). IR

(Nuj ol ) : Sabhiye & Adelic arh§disie (4hS5 NN\ARd (dDRID acich (22.DHad Btjrred pt ro@n tbnperatdre3ors0 ( 2H,

ABq, , J 8@ HFO) this Bix@Be @ladded Srgminedl-BDyrodpthybpyrale30 ¢) BH)-111 C, ndthehixfue v@s 36

(2H brstiread usger idg-cgdling -0 wiinutgs. Ehepixiyre wgs paurgdfintpicetoolpd-watpy PEJ?StGd?O eB103 H d,
SHmjth 49% mt@ﬂumcargqyatg)solu@ngmd(s_prrpq! urgler ye-googw_?:r 3 mmgte hey mngyre el e 9

TO a S@gtﬁaéiﬁg iwifm agpixture of tetrahydrofuran and ethyl acetate 6 times. The organic Iayer was dried over

7,6 [ ZJ'(aﬂﬂeéﬁinr?B'faFﬁ’ %[E’cﬂ"a%"aiﬁp )" vacyodp 9’1’%%??5!4965&% hydraretyberazale B9R-93- [ 3- f or nam

Ydo- - (2- mg: 40 2:?? px‘rpzol i o] met hyl - 3- cephem 4- car boxyl ate (syn
|sorrer) ( add ate lL.oric
aci d ( gm z)ag i ‘|£§H eac %ﬁa@h g%% J'E%{] r‘re Fgfgégne
terrper ' ours, Xt ure was poured into ethyl acet ate. The

resul ti pitate was coI I ected by -filtration. The precipitate was
di ssal falich ter, and adjusted to pH 2 with 5% aqueous sodi um bi car bonat e

sol Ut i on. 15T hisSepSidloHtok %reorm@ﬁ.a&w»@%ﬁﬁmmywh UgiTin GEBtIARRS " AP s Gdted
IMECT OP Qi fBiSe EHRosLifORYI Fsoddd ?wpﬁ)lapnsr@sua «¢.D ai on HP20" he obj ect
conpoungs mrﬁw&tsﬂﬁhdwb.t :hhoLQ n@Hr i3 RBSIAR b Rl rEa2tich mixtar Ghad MR inbbrZ(@Ghitaaa Oi Ve
Z3i - [ 2-1hR -t ShritidvBrigRtO The solition-vass (abhiistddUo pRINES. WiEVGN-$5UinR )ngdreidnSollign-aad fndn armi no-
2- ( 27 hyagiused to .pH, 8.5 withy BN-$viuth-hldpyideasblionO Fiecdrianic-idrec B@hseparated andltexaduadue (Syn
| soner YayéOwvaé bxteprted With fefrhhydrbfiiran. IBE Bxtradt 464 saidl & GdicOuped waxd/Bonftdied @nd &ied odr 02 and
3. 35 ( dgneditn), sulfbte- TiHovent Mad Bistllied-Hff anyl thedeskiie Was-crystaliized ionD&hyd pckiale 1@ Qivé 2H,
ABq, 25-ahinbgH@-parbamotiexyptipyrezoleX88H)), 5.76 (1H, d, J=5Hz), 5.92 (1H, d,
J=3Hg), ONWR (RMFP-de;, 5) JEBAID)(4H. )1 $8¢-3.1§ (2H,) broap 5.3 Y1141 d. A7 SHEEHIZP.STHadl,

f ol | 'owibregd Bof¥folikdh 4 = ehpl e 10) was obt ai ned according to a simlar manner
to that of Exanple 9. 30 Exanpl e 10

7, 8- [ZMthl azol 4- yI) rret hoxyi m noacet ami do] 3 [ 3-ami no- 2- (2- hydro

?%ﬁ}EY') Seufhds 35 °”§t e ”a%:%gw%gg@!%qg 5 6 B35, | R

. 6-[ 22 y i) alcFor |m|lar mann iy hvd
x{/ﬂet hg/l)( %éé.fz pyT azo)l i 0 dqgt ﬁem4 car boxyl §?'gyé/anal éogrig%f%%% L rox

I n water ?% 5 mM) was added 2N—su|fur|c aci d
pu Example 12

To a solution of benzhydryl 7g8-[2-(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-chioromethyl-
3-cephem-4-carboxylate (syn isomer)(1.5 g) in N,N-dimethylformamide (3 ml) was added sodium iodide
(0.36 g) under nitrogen atmosphere. The mixture was stirred at room temperature for 30 minutes.

Then, 5-formamido-1-(2-carbamoyloxysthyl)pyrazole (1.42 g) was added therefo and the mixture was stirred
at the same temperature for 24 hours. To the reaction mixture was added a mixture of ethy! acetate (50 mi)
and ico-water (30 ml). The separated organic layer was washed with water and sodium chioride aqueous
solution, and dried over magnesium sulfate. The solvent was evaporated in vacuo to give benzhydry! 78-[2- -
(2-formamidothiazol-4-y1)-2-methoxyiminoacetamidol-3-[3-formamido-2-{2-carbamoyloxyethyl)-1-pyrazolio}
methyl-3-cephem-4-carboxylate trifluoroacetate (syn isomer)(1.60 g).

50

55
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(6.:5 n) at roomtenperature. The m xture was stirred at roomtenperature
te pregipitate crystals. The c e collected by filtration and
vvashedtgvm th ice-water and thenég§§%§@l\ﬁi give sulfuric acid salt of
7, 8-[2-(2-am not hi azol -4-yl)-2-net hoxyi m noacet am do] - 3-[ 3- am no- 2- ( 2- hydro
xyet hyddmgle 180Yr azol i ol net hyl - 3- cephem 4-car boxyl ate (syn isoner)(5.92 g).
—NVR({DMSO-d6, 8); 3.13-3.83 (2H, in), 3.40-3.83 (4H, m, 5.15 (1H,
d J=5Hz3g-[2%e-EomanabitiazaO-y)28metdRAminckcstdmititl-By[3-frmathidok-(Picarblntbylodemylptz  and
8HZ) , pyradifiolndthyil3-cEpherh-4-caibbidate Gy ksofdr) K1.10Sg), wag. obting@ Hlom beazbgldrgl) 78-[2-(85 (1 H,
d, J s =3dnpmid&higesl-4-y)-2-inetblyxyichinoddbtamider e[ p-forminidn2-@-carBamoyloxyethyl)-1-pyrazolio}-
7 A8- Amathyl-BedpBonafrcariopxaté Rifloyahcaaty ésyinigbrierfl(1.0 \g) aczotinglorasstinilat m@wnerap eet4- car bo
xyl at éxample Bydr ochl oride (66 g) was dissolved in water (264 m). The
aqueous sol ution was subjected to col umm chronmat ography on "D ai on HP-20"
usi ng Exemee 49s el uent Fractions containing the object conmpound wer e
con19| ned and to th| s conbi ned sol uti on vvas added dropvm se |soprop¥ al cohol

t ) 7R 1R AmInQt ')'%g" minpacsia ami %2' eyipythvi-1pyiediiols under

R G ALo YFr‘e° rawﬂ BTfatizatr
'fﬁetf n?% rg?ﬂe? [%X%E"P?"‘?Z% (apamoyipap {f o e&xh%ep water (10:1)
under cafggv Ig%:‘i@@ﬁ " sg"' 'nm%g gt X|detog|ve

% g

7A8%

0
ik ﬁ,zgl eg:i4 car bo
(Nu o 1%”59%3‘%?1 }%‘}6/35 o %l%? 9, a?g)' 3. 43 3 Vi

xyl at

47 Ep,gg,z,agoq,rg, m, 5.07 (1 H d, J =5Hz), 5 12 and 5.38 (2H, ABq J 16Hz)

J=3Hz), 7.56 (2H, br oad s), 8.11 (1H, d, J=3Hz). Analysis (%

CaI cd. f&For%WN&ﬁﬂ&(iﬂmﬂd%yﬁ‘éy&ol@Qas prepatddacediding to a Bimilaf.n¥rer to thétl: 8. 60
kound of Prepdeiition’1.82 H: 5. 56, ~N: 16. 73, Cl1:8.60 10 Preparation 6 A
m Xt ur e Bf(NGa)t3n8o, smBy@so eée'(44.5 nl) and formc acid (22.3 mM) was stirred
at r oom NMRBMSO-d; @) :f 181 and 1186 (3thwach sTa.0044i48 (44, x0).UR25 and 3 40 dach-shi8ioAo- 1

- (2zhy(tH, ek §.22 andl9)i1fyrtasashe) (30 g) at 0-10 C.. and the mxture was stirred
under ice-cooling for 30 m nutes. The ni xture was poured into ice-cool ed
wat er ,Prepgjatiestl8d to pH 10.5 with 40% pot assi um car bonate sol ution, and
stirred under ice-cooling for 30 mnutes. The m xture was extracted with a

Xt ure %tmt'et f%;tw 8 ‘V WWW’H’%@ sér' dd%f’c'@ta&‘t"'é aﬂ‘yf"i‘dﬁé%"‘ 7 “P'Ptﬂ"'b?"@ﬁ?l prdifsyer was

c ere
drlque e?gm SOdlU hYo %Js CIR
ut|o % H
gNgJBOEj % e a eou Iaﬁgwag mn uJei%otE; y Co e é gg ”)
|fat% f; _F\e flttra %3;
3Hz:)5, w§d oS susp en
- orman;n xyet pyrazoe |n ac on|tr|Ie(50 nt) vvas
a ded i (NUJoI) 3270 1750 1670, 1565 cm™!

NMR (DMSO-ds, 8) : 1.93 (3H, s), 2.03 (3H, s), 422 (4H, br s), 6.13 (1H, d, J=2Hz), 7.32 (1H, d,
J=2Hz), 9.76 (1H, s)
40 The following compounds (Preparations 11 to 13) were prepared according to a similar manner to that
S of Preparation 2.

Preparation 11

45 Benzhydryl 7g-tert-butoxycarbonylamino-3-[4-methyl-3-formamido-2-(2-formyloxyethyl)-1-pyrazoliolmethyl-
3-cephem-4-carboxylate iodide

IR (Nujol) : 3250, 1780, 1710, 1680 cm™ '
NMR (DMSO-ds, 8) : 1.53 (9H, s), 1.97 (3H, s), 3.51 (2H, broad s), 4.04-4.42 (2H m), 4.52-4.78 (2H, m),

s0 5.08 (1H, d, J=5Hz), 5.39 (2H, broad s), 5.61 (1H, dd, J=5Hz and 8Hz), 6.86 (1H, s), 7.08-7.52 (10H, m),
7.93 (1H, s}, 8.18 (1H, s), 8.34 (1H, s), 9.12 (1H, s)

55
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dropwi se chl orosul fonyl isocyanate (0.77 m) at -15, C - -20 *C. The
nmxture was stirred for 3 hours i ce-cooling. To the reaction m xture
was adﬁed water (1 m) and kept Epg’dﬁfﬂg%(}verni ght. The sol ution was
adj.usted to pH 7.5 with 5N sodi um hydroxi de solution and then adjusted to
pH 8.5 M‘eﬁé’anérl\‘rz'SOd' um hydr oxi de sol ution. The organic |ayer was separated
and t he—aqueous | ayer was extracted with tetrahydrofuran. The extract and
sai d or génphyaryl ay%rn-mmarsamaanm&d[@swta.elwbe@-&u@fyemgﬂ@,swmmyf-a&@hem

sol vent cansyldMisidel | €d of f and the residue was crystallized fromethyl
acetate to give 5-am no-1-(2-carbanoyl oxyet hyl)pyrazole (0.60 g). NWR

( DVBO- dr , iFfb{Nujol3: £80,4785183dkin~"m) , 4.80-5.18 (2H, broad s), 5.32 (1 H d, J =
3Hz), 6. 3BMR (BMSOAH.3) LirddeH, s) 1.8¢ (3618s),(2125KBH, ), 3.40 @H3iriz)) 4.0RAPRMASI1811HBdA40

5- For madv &Ha), 537 22Hc sy Hethiiti dik y e lip/anyd 5%i2)a8.88 @H( 3. B33 (#f). dwé33Heh (741 76e(diOH, mdm

5- ami noZ90-({12-dedi g8yl Xl d.WeBHR) NPy (dlz®l e (3.3 g) according to a simlar
manné to that of Preparation 6. NVR (DVSO-dr, 5): 4.22 (4H, s), 6.17-6.40
(1 H, nfrepagtiomids 63 (2H, n), 7.30-7.53 (1 H, m), 8.13-8.47 (1 H m.

nple 12 45 To a sol ution of benz

dryl
s A o RHER e a o L EEieIme Py |

3- cephe yI ate (syn |sorrer)(1 59g) in NN-dinethylformam de (3 m)
'Hded qugb 7( 9)5 ndﬁr ni trogen at m)sphere The m xture was

St'”ed a ?g} ”Bﬁﬁza 3? %"4 4H§%J .d, J= 5th g0 eH.), 058

5-fo n('e Z§ 2 ddod "BWP%’ T€lg0 and

t he mx “rqum@,.?z)%tsbr(ﬁ_p at terrperature ours. To the

PEact] o Hheohtukg mpc reaarmoefst 1416 16 wehd Mareaca%&&a.@ 16 2Qinfilb) m&¥nét 16 B8y Vat er
(30 m)of plpsatofBar at ed organi c | ayer was washed with water and sodi um

qgl,orl de aqueous sol ution, and dried over magne5| um sul fate. The sol vent
Was evapepaadiedi4 N vacuo to gi ve benzhydryl -[ 2-

(2-formam dothi azol -4-yl ) -2- nethoxyininoacetani do] - 3-[ 3-formam do- 2- (2-carb
anoy ko xBistrifiyokdacdlic -apid rsalsp bii T8-amire-3-[Mapteihylk3-fBrmamjdh-e1i2-rmuyioxyethyl-i-pirezoliojmethyl-

trifl uod-capbert-dtaboxgipta Isorrer)(l 60 g). 17 EP 0 307 804 Bl Exanple 13
7,-[2-(2-Formam dot hi azol - ) - 2- met hoxyi m noacet am do33-[ 3-f or mam do- 2- (2
-car banoyl'ﬁ)‘)NyJe'l) hg‘%mmg?ﬂazm i 0] met hyl - 3- cephem 4- car boxyl at e ésﬂy

i_soner) ( NMBY 9) obfhBHed): 34% w%rﬁgdg“?(@ » (481 ‘587(2H m), 5.18 (2H,
forrrﬁ"m'ﬂ?ﬁdrﬁé F2H0rg3ch ) B0t Hn B §RHA b ESP &% Blo] - 3- [ 3- f or mami do- 2- (2- carbanp |

yl oxyet hyl )-1-pyrazolio]- nethyl-3-cephem 4-carboxylate trifluoroacetate
(syn iSMG g) according to a simlar manner to that of Exanple 8.

Exanpl e .
7o Lp 3%};:& BT P 810 T P ST RO BRSO Bprss oI 5. o g
m)yl OoXye 1 -pyrazoli o] net hyl - 3- cephem 4- car boxyl ate (syn i soner)
(0.10 g) uﬁﬁ’t%ﬁ'qgeof{ 8- [ 2- (2-formam dot hi azol - 4-yl) - 2-

net hoxyi ”Nﬁhfha(ﬁﬁl 8L ,GP) 1.95 B )P 3R, 4P 346 (2H; BREPHRIL QL T8 2b-(dn, Myr s4o! 1 0] m
et hyl - 3(29@5)%&11(14* dq&rshgxy t"qz d(@y;mz s.pﬁe@m ccording to a simlar manner to
t hat ,f Exanple 9. (Nul ol): 3200-3300, 1760, 1710, 1650 cm1

o Preparation 16

Bis(trifluoroacetic acid salts) of 78-~amino-3-[3-formamido-2-(2-hydroxyethyl)-1-pyrazoliolmethyl-3-cephem-4-
carboxylate

IR (Nujol) : 3400, 1780, 1680, 1580, 1200, 1140 cm™!
NMR (DMSO-ds, 8) : 3.70 (2H, broad s), 4.2-4.7 (4H, m), 523 (2H, m), 5.50 (2H, s) 707 (1H, d,
J=3Hz), 8.35 (1H, d, J=3Hz), 8.53 (1H, s)
The following compounds (Preparatlons 17 and 18) were prepared according to a similar manner to that
so of Preparation 4.

Preparation 17
78-Amino-3-[4-methyl-3-amino-2-(2-hydroxyethyl)-1-pyrazoliojmethyl-3-cephem-4-carboxylate  trihydroch-
s5 loride

NMR (DMSO-dg, 3) : 1.94 (3H, s), 3.38 (2H, broad s), 3.47-3.78 (2H, m), 4.06-4.42 (2H, m), 5.21 (4H,
broad s), 7.87 (1H, s)
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NVR (DMSO-dr, a): 3.0-3.90 (2H, in), 3.90-4.27 (4H, in), 3.82 (3H, s),

4: 40-5 47 (5H, in), 5.47-5.77 éd,logh %31 5.81 (1H, d, J=3Hz), 6.71 (1H, s),
6.90-7.57 (4H, in), 7.97 (1H T, 2% . 9.51 (1H, d, J=8Hz). Preparation 9
20 -5- For mam do- 4- net hyl - 1- (2-f or nyl oxyet hyl ) pyrazol e was prepared accordi ng
to a $idphrdh 188NNer to that of Preparation 1. IR (Nujol): 3180, 1715, 1660
cm' NVR(DVBO ds, 5): 1.81 and 1.86 (3H, each s), 4.01-4.48 (4H, m, 7.25
and 7 74Bmind-3Hb-artiae 22y droxyei)-Rpyrazbliblrhettfy) 3-cephet4-adibxPatd Binydtddniogach S)

Pr epar at iR@nujd)Q 330008150,01780; ( 20/nedD, 058pemhy| ) pyrazole (5 g) was added to acetic
anhydr i MR (PMSO-dlel §) V86D [2Hs br ) 4. 11¢5 @i mi), 523 (30 m),05330i (Rid). s), BRR i(TH, da) {23 )
was ad®@dii her=8He). The m xture was stirred for 2 hours at 25 - C. .The
reaction m xture was added to a m xture of ethyl acetate (50 m) and sodi um
chl or i deThadeiewtgscomppynds panelies 1911y 18) Metenprenared seeeectingdo 8 imileri reannasfio Waidf um .
bi car 5&ee!-was added thereto to adjust the solution to pH 7.0. The aqueous
| ay®r was extracted with m xture of ethyl acetate and tetrahydrofuran. The
ext r adXeRIEIr i ed over magnesi um sul fate. The magnesi um sul fate was

fil terg ff, and ;h 4_f|'_ trate was va}%g%ﬁg e?gf% undég{z_rgdu%gq)égressure to
giveg-g%f%___- :a%-s e YRGB | R
( Nuj o|“¥”:‘§°§% %‘f -4 ,V%%%Q%E?NNR(DNBO%, 5): 1.93 (3H, s), 2.03
(3H' S),;nfnddh -6 ,179_,?0c"pq13 (1H, d, J=2Hz); 7.32 (1H, d, J = 2Hz), 9.76
(1 H S)Néx(nmso_-d hg . ?@f 3AV) NChoGSHTBRYN 6153 627 @R, )] £8aarl by, 4Q2-239 oheme
Pr epas]y e 6reidH) KelifH, @, H8Hz], 882 [TANRE =51 ) 8it2), 0136 1HE BAY.8F (1A1Y), 847 (1H,
Pr epakpb s9AH;ld 44BHz) Benzhydryl

-pert-but oxycar bonyl am no- 3-4-i et hyl - 3- f or mam do- 2- ( 2-f or nyl oxyet hyl ) - 1-
pyr az ekinsplest hyl - 3- cephemm- 4- car boxyl ate iodide IR (Nujol) : 3250, 1780,
1710, "IT680 cm' NWR (DMBO-d6, 5): 1.53 (9H, s), 1.97 (3H, s), 3.51 (2H,
br oad 78J2-(2Fotvmidiontidzol-2)-2-mathoxyithirb 2cetamis - §-Biecotan)ido-2(2-abetG@etliyl)H; pychzolidl 5 Hz ) |,
5. 39 (riiyl-3apeplmth-4sdarbokyldd (syrlibpmeddd, J=5Hz and 8Hz), 6.86 (1H, s), 7.08-7.52
(1@, m, 7.93 (1H, s), 8.18 (1H, s), 8.34 (I11H, s), 9.12 (1H, s) 65 18
EP 0 307R&%ip)R1780 8681880 911" 12 Benzhydryl .
7, - t er t -"\R BMROAGbB 111198 At 8). 327 GHaH2H G- ) 887 BHeD ok Ys A 1. B28¢Mazol i o] m
et hy| 934 T¥fgh&rp 42, &h S8 {1H: dfhe] Tl d8d BHAR-QONILA Y =3H2) 768, (1HBB 291 cmy
WKR ( PRESFIS (B 5). 962 dH Q=88 1 86 (3H, s), 2.25 (3H, s), 3.40 (2H br
s),3°4.0-4]4 (44, m, 5.12 (1IH d, J = 5Hz), 5.37 (2H, s), 5.60 (1 H, dd, J
= gHz BEHWSY%)  6.85 (1L H s), 7.24 (L H d, J =3H), 7.1-7.6 (1 OH m,

78-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[4-methyl-3-amino-2-{2-hydroxyethyl)-1-pyrazolio}-
methyl-3-cephem-4-carboxylate (syn isomer)

IR (Nujol) : 3300, 1765, 1660, 1605 cm™1
Example 18

_ 40 78-{2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido}-3-[3-acetamido-2-(2-hydroxyethyl)-1-pyrazolio}-
o methyl-3-cephem-4-carboxylate (syn isomer)

IR (Nujot) : 3200, 1770, 1600 cm™"

45 Example 19
78-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido}-3-[4-methyl-3-amino-2-(2-hydroxyethyl)-1-pyrazolio}-
methyl-3-cephem-4-carboxylate (syn isomer) was prepared according to a similar manner fo that of
Example 4.

IR (Nujol) : 3300, 1765, 1660, 1605 cm™"
NMR (D20, 8) : 1.97 (3H, s), 3.08 and 3.37 (2H, ABqg, J=18Hz), 3.73-3.93 (2H, m), 3.98 (3H, s), 4.19-
4.43 (2H, s), 5.09 (2H, broad s), 5.19 (1H, d, J=5Hz), 5.89 (1H, d, J=5Hz), 6.96 (1H, s), 7.71 (1H, s)
55 Example 20

To a suspension of 78-[2-(2-formamidothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-acetamido-2-(2-ac-
etoxysthyl)-1-pyrazoliolmethyl-3-cephem-4-carboxylate (syn isomer) (1.46 g) in methanol (7.3 mi) was

20



———— e

7.90 (1 H d, J =8Hz), 8.21 (1 H d, J =3Hz), 11.17 (1 H s) 10

Preparati on 13 Benzhydryl

7, 8-tert-but oxycarbonyl am no- 3- FE“r"&F’ﬁﬁﬁPao 2- (2- hydroxyet hyl ) - 1- pyrazol i 0]
met-hyl - 3- cephem 4- carboxyl atel odide 15 IR (Nujol): 3300, 1780, 1710, 1560,
1150 Cradded e (hmoﬁé acicP0’51 nly%es rdoRHemilaturs? - TRE mbxkd wé%rsuﬁéd for%s kbufs- ad kobld, M |
5.15 ( kehperdbure.J = S5Hz), 5.40 (2H, s), 5.55 (1 H, dd, J 8Hz and 5Hz), 6.90
(1 H s), The @ktignlmiklureGhas ddded iyl acétatb-with Stirfing aQﬂ;ce-Ehlng TWprédhcdd antbrphdus=
8Hz), GsodBwdsldribd idl vachs, 3l )t wadi&Oivddlitrwater) (40201). The aglibus fsiltlod wasjusBdaR@HNIES

( Pr eparvthi idpinsdild hydroxids) aquepoe squtienp aitresliriag @b3ch O1TC, tand stirrsd for R dwursratrtheesanieo t hat
of Prepamngeratoe Be dane@paselitionwad 4djesid 1B 2 mith [1dlovdachiyric acidca Sibibétad) toof

7, - am reolu@n [chrometbgigahy 3n " Bipiom HP-89™ dhd (efitsf (withn} 0% >aquesoksisdprobyl@icolaot. Glhé fragtientshy | -

3- cepheaentginipg, oo Riyjach cemparng Mgjeotombingd 3ad carparrated g (ernaye ' ISORIGRY! (BIBD- @@, 5) :
1. 98 ( 3yephilized t@,g'wﬁ([m-a"mqwaoigjvl)-%nemxmlm qwol-ﬁifi-acafa'emo-a (%'wd(omthvm
5.187q 2¥Pv'asﬂl°me8%(b3%eph°"54’%b°(m(sm'a%iw)s!)&'@ 05 (1 H s), 8.23 (1 H, s),

8.35 (1 H'“ps Pati on 15 Bls(trlfluoroacetlc aC|d salts) of

R e

5.46 ) 40
Pr epaE 3éxh IE’Z'BQ l?n,sp:olbkqs raréglgée_%l)agd 2%)%%@&{&&9)9 acﬂ%rd%lﬁ'@ a su]'it]a‘r Jnan(etlﬁ tha%f
7. 8- am no- 3 f or mam do- 2- ( 2- hydr oxyet hyl ) - 1- pyrazol i o] net hyl - 3- cephem 4-

..carboxyé,@,;, eéﬁ IR (Nujol): 3400, 1780, 1680, 1580 1200, 1140 cm' NWR
ds—‘g‘)—s 70 (2H, broad s), 4.2-4.7 (44, m, 5.23 (2H, m, 5.50 (2H,

S), 7. Opp-[b-fo-Athindthiazdl-45amethoRyiminodcdtarhido]3-[4-rheify-3 dmino-282-Bydirokylettivi)- 1. pyraolié-

{0l | owimghyeooapaetdearbdtyep syaisomsrs 17 and 18) were prepared according to a

simlar manner to that so of Preparation 4. Preparation 17

7, 6- A noRANidY TA30M Y T6631680111685-hv( 2- hydr oxyet hyl ) - 1

-pyr#zol i o] met hyl - 3- cephem 4- carboxyl ate trihydroch- 55 |oride NWR

(DVBO dxamp§ 22 1. 94 (3H, s), 3.39 (2H, broad s), 3.47-3. 78 (2H, m,

4.06-4.42 (2H, m), 5.21 (4H, broad s), 7.87 (1 H s) "A
EP03078Wi& -Ammothlazol-4~yl) 2-methoxy|mmoacetamndo] -3-[3-acetamido-2-(2-hydroxyethyl)-1-pyrazolio]-

methyl-3-cephem-4-carboxylate (syn isomer)

D«

%

(W a0
IR (Nujol) : 3200, 1770, 1600 cm™'
The following compounds {Examples 23 to 27) were prepared according to a similar manner o that of
Example 8.

35 Example 23

78-{2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazoliojmethyl-3-
cophem-4-carboxylate (syn isomer)

40 IR (Nujol) : 3300, 1770, 1640 cm™
Example 24

78-[2-(2-Aminothiazol-4-y1)-2-(difluoromethoxyiminoacetamido]-3-[3-amino-2-(2-hydroxyethyl)-1-pyrazolio]-
45 methyl-3-cephem-4-carboxylate (syn isomer)

IR (Nujol) : 3300, 1760, 1660 cm™1
Example 25
50
78-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-(2-carbamoyloxyethyl)-1-pyrazolio}-
methyl-3-cephem-4-carboxylate (syn isomer)

IR (Nujol) : 3200-3300, 1760, 1710, 1650 cm™!
56
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Preparation 18

73 B- Amj no- 3-[ 3- am no- 2- ( 2- hydr =.- pyrazol i ol net hyl - 3- cephem 4- car bo
xylate trihydrochloride IR (Nu%%‘?bp%% 3150, 1780, 1710, 1640, 1580 cm1
-5 - NVR (DMSO-d6, 6) : 3.60 (2H, br s), 4.1-4.5 (4H, n), 5.23 (2H, m,
5.30 (ERdmhpteds, 5.92 (1 H d, J =3Hz), 8.07 (1 H d, J = 3Hz) The follow ng
conpodnds (Exanples 15 to 18) were prepared according to a simlar manner

t 0 t hap-[BR-AmdtRkd-4-41)-2-kthbyatiipacstabiido}-3-[4-methyl-3-aminc-2:(2-hydroxysthyl)-1-pyrazolio}-

748- [ Inofhyt-F-phemd-ckatioRylata @ln idonydr)) - 2- met hoxyl m noacet am dol - 3-[ 4- net hyl - 3-am
no- - ( 2- hydroxyethyl)-1 - pyrazolio] met hyl - 3-cephem 4- car boxyl ate (syn

i somer) IRENUdR : @809 ©16%..166DL TS crh7'7/0, 1650 cm' NWVR (DVBO-ds, 8): 1.94 (3H,
s), 3.32 (2H, broad s), 3.52-3.68 (2H, m, 3.88 (3H, s), 4.12-4.39 (2H, m,
5.14 Eameler’oad s), 5.19 (1 H, d, J = 5Hz), 5.82 (1 H dd, J =5Hz and 8Hz),
7.36 (L H s), 7.83 (1 H, s), 8.47_41 H, ] Sz>’ 9.63 (1H, d, J=8Hz) 20
Exa'ﬁpl é-[z_[@-Amlnothlazol-4-y| 2-methoxy.|mmoacetam| 0]-3-[3-acetamido-2-(2-hydroxyethyl)-1-pyrazoliol-

7, 6- [ ethy-3oopbamt-cRRoMYIEIS YN 189MAM) - 2- et hoxyi ni noacet ami do] - 3- [ 3- acet ani do- 2-
(2-aceto thyl ) -1 -pyrazolioj- nethyl-3-cephem 4-carboxylate (syn isoner)
25 IR (Mﬁ%’g‘l")ws%%wafé m 1550 cm 1 NVR (DVMBO-d6, 6): 1 .96 (3H, .s), 2.27
(3|—1f %' §.2-3.6 (2H, m, 3.87 (3H, s), 4.1-4.5 (4H m, 5.22 (1 H d, J =
5Hz), \ = : 1H d J=

3Hz) .'% f“(ﬁ?ﬁas"ﬁ'?é‘é&g?&?"ﬁ ﬁa,tqgj“} = g‘Hzi’ 3@%6}? %%’ "&' gg’)é,e 9.62 (1 H d, J
= 8Hz), 3&.:%%_@#9&#90% of the formula : o _ _

7, 8-[2-(2- Am not hi azol - 4-yl ) - 2- met hoxyi m noacet am do] - 3-[ 4- net hyl - 3- am no- 2
-{2phydroxyet hyl)-1 -pyrazolio]- methyl-3-cephem 4-carboxyl ate (syn isoner)
35 IR (Nujol) : 3300, 1765, 1660, 1605 cm' Exangﬂge 18 40

{, 8-[2-(2- Am not hi -4-yl)-2-met hoxyi m noacet affi do] - 3-[ 3-acet am do-2-(2-h
ydr oxyet hyl )-- 1;&% ;.cgg{;mu_ﬁré hem 4- ¢al xygate @yn isoner) IR
(Nuj ol ): 3200, 1778.,5.2608 cm ' 4b |§%E R>- (x9)

7, Ps[ 2- (2- Ani not hi azol - 48y ) - 2648 aid g do} ] 3- [ 4- nBt hyl - 3- ani no- 2
-(2-hydroxyethyl)-1 -pyre@zgll o] - netHyl - 3- cephef#4- car boxyl ate (syn isoner)
was prepared according to a simlar [énner to that of Exanple 4. 60 IR
(Nujol) : 3300, 1765, 1660, 1605 cm' NWR (D20, 8): 1.97 (3H, s), 3.06 and
33,37 (2H, ABq, J=18Hz), 3.73-3.93 (2H, m, 3.98 (3H, s), 4.19- 4.43 (2H,

s) ,3"5.09""1;;,% oad s), 5.19 (1 H d, J =5H), 5.8 (1 H d J=5H),

br oad
ming or d p
6.96 (1 H’R"’ :;) ! ?61?96) élkyl which may have 1 to 3 halogen substituents,
R3is COO0°®, carboxy or a protected carboxy,
R¢ is hydroxy(C1-Cs )alkyl or protected hydroxy(C1-Cs )alkyt,
35 RS is amino or a protected amino,
R is hydrogen or (C1-Cs) alkyl,
Xis an anion, and
nis Qori,
with proviso that
40 (i) when R? is COQ®, then n is 0, and
\/ (ii) when R3 is carboxy or a protected carboxy, then nis 1,
) and pharmaceutically acceptable salt thereof.

2, A compound of claim 1, wherein
45 R'is  amino, ar(Ci-Gs)alkylamino or (C1-Cs) alkanoylamino,
R?ijs (C1-Ce )alkyl which may have 1 to 3 halogen substituents,,
R3is CO0°, carboxy or ar(Ci-Cs Jalkoxycarbonyl,
R*is  hydroxy(C;-Cs)alkyl, (C1-Cs) alkanoyloxy(C: -Cs)alkyl or carbamoyloxy(C1-Ce )alkyl, and
R°is  amino or (C1-Cs) atkanoylamino.
50
3. A compound of claim 2, wherein
R'is amino, and
R%®is  COOQ° or carboxy.

&5 4. A compound of claim 3, wherein
R2is  (C1-Cs)alkyl or dihalo (Ci-Cg)alkyl.
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55 Exanple 20 To a suspension of
7,8-[ 2-(2-formam dot hi azol - 4-yl ).- 2- met hoxyi m noacet m do- 2-
(2-ac+ etoxyethyl)-1-pyrazoli eprigesdrgosBBicephem 4-c mﬂh@iﬂﬂm\“ oner)
(1.46 g) in nethanol (7.3 m) was 20 EP 0 307 80 cenck
hydrochloric acid (0.51 m) at roomtenperature. The m xture was stirred
for Sxpople 26 at roomtenperature. The reaction mxture was added to ethyl

" acetate with stirring and ice-coolin The produced anorphous solid was -
dri edﬁrl?r(%@w'azslm')r%rmmvmm@etw@eﬂ- lﬂr"\ﬁ!&v'e?ra"("wc? @rhydroxpeibyDaloryesaliolsol ut i on
wa? JeAtsd ERPheTErH5RIPRNIaY (sYisome. N sodi um hydr oxi de aqueous sol ution with
stPrrin stlrred for 2 hours at the sane tenperature. The
aqueous&s‘ﬁfﬂ)c ?égﬂo 3@‘45 }fgﬁﬂg? St o pH 2 with 1 N hydrochloric acid, and

subj grgg L col uim chromat ography on "Di al on HP-20" and el ut ed vvlth 10%
aqueoews—sepropyl al cohol. The fractions containing the object conpound

Vef,e BONRLAGRRE- mmﬁﬁmﬁgac&gmﬁw3gcéta?r%[ﬂﬁ-ﬁﬂ'dr&b&%ql-pyrﬁﬁﬂ}l yophi l'i zed
t 0 Qgir\dh l-3-cephem-4-carboxylate isyn isomer)
7,i-[2-(2-am not hi azol - - 2- met hoxyi m noacet ami do] - 3- [ 3-acet am do-2-(2-h

ydr_oxyeinhul.,,)n_gz&, 1i70-{s¢oazﬂl i o] net hyl - 3- cephem 4- car boxyl ate (syn i somner)
(159 ng). np: 160 1 C (dec.) IR (Nujol): 3200, 1770,1600 cm' NMR (D20, a):
2.6 Qi@mMs s), 3.10 (1H d, J=18Hz), 3.47 (IIH, d, J=18Hz), 3.8-4.1 (4H, m,
3. 95 GI@his far)the I@WIng Cointrabiting Stakés): ATOBR TH| DE) FRsGB, I LE LU(NILISEd, J=5Hz), 6.93
(1H, d, J=3Hz), 6.94 (1H, s), 8.16 (1H, d, 15 J = 3Hz) The foll ow ng
onpdunfdseghEnzappaund ofthefprrhu?) wer e prepared. according to a sinmilar nmanner
%0 that of Exanple 6. Exanple 21 20
TH#R912- (2- Am not hi azol - 4-yl ) - 2- met hoxyi m noacet am do] - 3- [ 4- net hyI ‘3- am no- 2-
~¢2-hydroxyethyl)-1 -pyrazolio]- methyl-3- cephemﬁlﬁ carboxylate (syn isoner)
“T"R (Nuj ol ) : 33q_0 i17’3, 1660, 1605.cgn' 25 Exanple 22
7,8-[2- (2- Ami Rot Trigazq}—= -;QQNHE-T oxy mno i dog - 3)& & acet ani do- 2- (2-h
ydroxyethyl)-1 - y‘f‘ﬁioll ] - rre&%gd_ 'b'og(y1 af®~(kyn isoner) 30
| B (Nuj ol): 3200, 1770, ¢160D Theé fol I%V\n orrpounds (Exanples 23 to

27) were prepared accor@®y to a si mj ar mannergto that of Exanple 8. 35
Exanmpl e 23 o . .
7,6-[2-(2-Am not hi azol -4-yl) - 2- net hoxyi m noacet am do] - 3-[ 3- am no- 2- ( 2- hydro
xyfat hyl whelsir Pyr azol i o] net hyl - 3- cephem 4- car boxyl ate (syn. |sorrer) 40 I R
(Nujol): R3O0, ahinbQra plRrted Bhino,Exanpl e 24 -

R?is {C1-Cs) alkyl which may have 1 to 3 halogen substifuents,

Riis COO0®, carboxy or a protected carboxy,

R* is hydroxy(C1-Cs )alkyl or protected hydroxy(C:-Ce)alkyl,
35 RSis amino or a protected amino,

RS is hydrogen or (C1-Cs) alkyl,

X2 is an anion, and

nis Oort,

with proviso that

40 {i) when R3 is COO®, then n is 0, and

(ii) when RS2 is carboxy or a protected carboxy, then n is 1,

and pharmaceutically acceptable salt thereof.

e
;-

2. A compound of claim 1, wherain
45 R'is amino, ar(C, -Cs )alkylamino or (C -Cs) alkanoylamino,
R?is {C1-Cs)alkyl which may have 1 to 3 halogen substituents,,
R3is COOQ®, carboxy or ar(Cy-Cs Jalkoxycarbonyl,
Rt is hydroxy(C1-Cs )alkyl, (C1-Cs) alkanoyloxy(Ci -Cs Yalkyl or carbamoyloxy(C1-Cs)alkyl, and
- RSis  amino or (C1-Cs) alkanoylamino. o
50
3. A compound of claim 2, wherein
R'is  amino, and
R3is  COQ® or carboxy.

55 4. A compound of claim 3, wherein
R2is  {C1-Cs)alkyl or dihalo (C1-Cg)alkyl.
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7, 6-[ 2- (2- Am not hi azol - 4-yl)-2-(difl uororret hoxyi m naacet_a,m_dal_s_ps_am no- 2
- (2- hydroxyethyl)-1 -pyrazolio]- phem 4- car boxyl at e
i somer) IR (Nujol): 3300, 1760, Eég’o"’gﬁw anpl o 25”'[] uu u (ull l”lll
79- [-2- (2- Am not hi azol - 4-yl ) - 2- met hoxyi m noacet am do] car bam
oyl oxyet &1y lp)corpsuRd biteibh i Anarei®t NYI - 3- cephem4 car boxyl ate syn |sorrer) IR
(Nuj ol ) : 320fe; %30(},,eth;y|7&g,ﬂuow,ﬂe@w| 1650 cm' 55 21 EP0307804B1 Exanpl e 26
71-[2- (2- A poghi ambmﬁemwzfznmmm'z-aaefwmtamcd.e;m&w&ﬂtwet hyl - 3- ami no- 2-
(2- hydr oxyet Byik) - minp)foramidb of acetamidbly| - 3- cephem 4- car boxyl ate (syn i soner)
S IR (Nuj olapd 3300, 1765, 1660, 1605 cml Exanple 27 10

- [ 2- (2- Am RO hi aydrbged ofymethy®- net hoxyi m noacet am do] - 3-[ 3-acet am do- 2- ( 2- hy
droxyethyl)-1 -pyrazolio]- nethyl-3-cephem 4-carboxylate (syn isoner) IR
( Nuj ol ) : 6.3A0®mpdund @f ¢i@IM05, oxvirich jiH78-2Hrdminoti@izalr4ul)-2f raathoxyimingagethraige 13 3-amino-2-
Cont r act i né@-'Sdexyetyl)-Apyraiicimethyl-3-pgpherrRcaripyylate fSyn igomer) pr itsjsulfudspacd salf, cephem

conpoimd of the fornmula: 20 R6 Rl 263 - .- f

R (XE)7 Aprpcess for preparing a cephem compound of the formula : 2 ~ R2
R3R 30 wherein R is amno or a protected amno, R2iS (Cl -C6)

al kyl which may have 1 to 3 hal ogen substituents, l's Cooe, carboxy or

a protected carboxy, R4 |S hydroxy(C - C6) al kyI BRI protected hydroxy(G

- C06) B kyl, 35 am noe or_g_prot ecte am no, RWis hydr ogen

or (Cl - CS) al kyl , e-b[; ﬁncgmi :?tus @ x_lRSyvimeb,rovi so that 40
n n

(i) when IS COO is O
‘.&J
o 0-R?
wherein
R'is amino or a protected amino,
25 R2is - (Cq-Cs)alkyl which may have 1 to 3 halogen substituents,
Reis COO0®, carboxy or a protected carboxy,
Rt is hydroxy(C1-Cs )alkyl or protected hydroxy(Ci-Cs)alkyl,
"R is amino or a protected amino,
W RS is hydrogen or {(C1-Cs)alkyl,
30 X°is an anion, and

nis Oori,
with proviso that
(i) when R3 is COQ®, then n is 0, and
(i) when RS is carboxy or a protected carboxy, then n is 1,
35 or a salt thereof, which comprises
i) reacting a compound of the formula :

6
S ‘

40 B N—T1—1" @[, 7_[. 5 >
Lo 2 [—R” - (XV)
[ °4L—N w;l.cnz- \T) n

il r*
45
(whersin R3, R*, R®, RE, X® and n are each as defined above),
or its reactive derivative at the amino group or a salt thereof, with a compound of the formuila:
50
1 N
R "'—1- -COOH
~ s/ )
§5
| e
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(i1} when R3 is carboxy or a protected carboxy,' then mis—I, and

phar maceutically acceptabl e sal 2. A corrpoun m ein
46 R is am no, ar(C %§§ﬁ<§®a no or (G - ﬁ (I““a‘“ ‘

is -(C -Q0)al kyl which may have 1 to 3 hal ogen substltuen s, RB 8§

cooe, car bQunerdH R'ahd R are b&th 3t bainycabipny!, R4 is hydroxy(Cl -Cs)al kyl, (G
- C6) al kanQy hrsiite deritativeddt lﬁylcarsaxygfbupmhméfcar CS)al kyl, and RS is

am no or ( Gisubfebling alckmgbayd aenetmuie® 3. A conpound of claim2, wherein R is
am no, and R3 is COO or carboxy. 5s 4. A conpound of claim3, wherein R2
is G -Q06)alkyl or dihalo (C -Cc6)alkyl. 22 ¢ * ~
~~~~~~~ EP O 307 804 Rl IglllllllllhamleZG

70-[ 2- ( 2- Ami not hi g2qlii: 44 £-CONBH ol -8-[ 4. gy hyl - 3- ami no- 2-
(2- hydroxyet hyl ) -Tapysazol {jol - me ;ar%oxlef )(xsyn i somer) 5
IR (Nujol) : 3300, 1765, 1B60, JdﬂTS'Q: e\%n? 10

7f 8-P2- ( 2- Ami not hi azol - 4- yN) - 3- met hoxyl a1 noacet do] - 3-[ 3-acetam do-2-(2-h
ydr oxyet hyl ) - 1- pyrazol i o] - OnB{ hyl - 3- ce%hem4 car%oxyl ate (syn isoner) IR
(Nujol) : 3200, 1770, 1600 cm 15 CIalms Clainms for the follow ng

Contractin St at 7. U LU NL, SE 1. A cephem
conpgund OfRa sapfﬁ:ﬁqﬁ' x EI%OXGCI_< uf359~°59~h~é§~g d above, ad

~~~~~~~~~~~~ga~,t~tﬁg,'?“§< t 3%5&,7;5&.%8& the amind protective group in '}f[ o g'69> a compoind of .

erein R
IS am no or aprotected amno, R2is (G -Cr) alkyl which may have 1 to
3-§_g,al ogen substituents, R3 is COO. carboxy or a protected carboxy, R4 is
h

roxy(CG - Cs)al kyl ot ect ed hydrgxy(Cl Cs)aé&yl 35 Rs is
amno or a prote® ngc-com!
et I:((LCH —r. x©)
2 \N’ n
2 - 0-R |
R4
U (wherein R2, R3, R*, R®, R, X® and n are each as defined above)
30 or a salt thereof, or
i) reacting a compound of the formula :
I-T .
25 &t "‘"".E-CONH ——rs
Ng” P
S 04-—1\1 CH 2—Y
: 3
O—Rz Ra
40
(wherein R' and R2 are each as defined above,
RS is carboxy or a protected carboxy, and Y is a leaving group)
or a salt thereof, with a compound of the formula :
45
RG
| .5
—R
0 | 1
i
R4

56
{wherein R*, R° and R® are each as defined above) or a salt thereof, or
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R6 4s hydrogen or (Cl1 -Cs) al kyl, XI is an anion, and nis

wirt h provi so that 40 (i) v%peg o, then—v-rs—ﬁ—and—(-ﬁ-j—vmen
R3 is carboxy or a protected car Y, en nis 1,

acceptabl e salt thereof. 2. A conpound of claim1, ﬁilmi] MI@J Rl is
am no, ar ( Cly) sébferiitiglaydompaui® ofdfie fofmlia~ Cs) al kanoyl am'; no* IS u | kyl

whi ch may have 1 to 3 hal ogen substituents,, R3 is CoOe car boxy or ar(Cl
- C6) al koxycarbonyl, R4 is hydr oxy( G Cs) al kyI %Cl Cs) al kanoyl oxy(Cl
ani no or (C1 -Gs)

-Csr)al kyl or car ba )xy(C -GCs)aikyl, and Rs
al kanoyl ani no. 50§g. O FRR R g RJ5 ino, and R3 is
COQO or carboxy orrpound of cI x>~ 0C -GCs)al kyl

or dihalo (G -CGal kKl Cﬁz\ LLER L G0 i
LIl C L M Sl11 g corrpound f claim wherein R2 is met hyl
or difluoronethyl, R4 is O-& hydr oxyet , 2-for onyet hyl, 2-acetoxyet hyl
or 2-Barbanoyl oxyethyl, Rs is am no, ormam doRor acetam do, 5 and

R6 is hydrogen or nmethyl. 6. A corrpound of claimb5, which is

70-[2-( 2- th I t hox do] - 3-[ 3- 2-
(2- Lydﬁoxscran e IQZ%RA@)(% )%‘{"Tﬁ aPe (ra%rﬁljgr‘?gi ag‘l?ﬁg‘%(yl aEe ??yﬂol soner) or

t | f h d of
fREEE: §§§“dgm80}:;gf f:g:‘,,{ﬁfﬂﬁgﬁ‘ﬁ%%ﬂﬂs%‘ oPSSSGI e £oB T, oo ©

whereirn R am no or a protected am no, 25
R2 i's (C1L -Gs)al kyl which may have 1 to 3 hal og substituents, R3 is
C\rgOe. carboxy or a prot ect ed carboxy, Fl4 is oxy(Cl-Cs)al kyl or
protested hydroxy({ N )al
R —f & ‘——}( Rs . 9,
w S~ Y S caz n
{
25 -R 4
(wherein R', R?, R*, R5, R®, X° and n are each as defined above, and
U R2 is COO® or carboxy)
7 30 or a salt thereof, or
v) subjecting a compound of the formula :
b . RG
% 1~ ~CONH s ' 5 e
L _ N7 CH I n
: 3
22 R l,
. 40 . Ra

[wherein R!, R?, R, R%, RS, X® and n are each as defined above, and
R} is protected hydroxy(C1-Cs)alkyl]

45 or a salt thereof, to elimination reaction of the hydroxy protective group in R? , to give a compound
of the formula :

50 1y H -cou"']':]’s F“ 5
R (x@)
—Es‘t ~—N W/J_CH 2- 7

55

[wherein R', RZ, R2, RS, RS, X°® and n are each as defined above, and
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RS i-s amno or a protected amno, R5 is hydrogen or (G -GCs )alkyl, 30

1, 35 or a salt thereof, which conprises |) reacting HI'I'MH
am no

forrrul a: 4%,,;@3?&3,@,1(; kyf] (Xe3 ) Ror its reactive d
group or a@alsauﬁ, 84780 with a conpound of the fornula: 50 443-

SCOOP~~1 O v subjectifg a &%poundEHthoWa 804 BI
1111 11 121191il1111 (wherein RI and R2 are each as defined above) or its
reacsi ve derivative at the carboxy group or a salt thereof, or ii)

Xe:is ,an anion, and nis roviso th
then nis 0, and (ii) when R3 %bé’?ﬁ%@‘g a protect ﬂﬂﬁarbolﬁu then nis

subj ecting a conpound of the fornula: R1Th CO\I R S

R6E) 10 . N -~ CONH ' , R3, R4, R5, Rr> Xe

and n are each as de ne bove, and {15 ' a pro{e&YEd am no) or a

salt thereof, to elim I Qn reagzﬂr\fih prdtective Broup in RL ,

to glive a corrpound of the Tormul®: 20 3

6 C R2~'e.,WR )_(g?n25 O R

?07 R4 (wherei n R2, R3, R4, R5, R6, X and n are Bach as defined above) 30

or a salt thereof, or iii) reacting a conpound of the fornula: N~~~ 35
~~~~~~~~~ . . e e~ H T CCH -Y R2a 40

(vvherel n RI(‘I'DG‘W;n RéZe Ran? Réﬁeandnc?e??aﬁhe %3\92“30" I's carboxy or a protected

car boxy, an&fa alfﬁler@of ﬁ%wm.nﬂsome%ea ofthe &hirtPirbtedtREG6R\in RIV b Jivé a CORBAANIY Of

t he fornul & formula :

2 6
ot g _j__ C-CONHI;,T . _m : x @)-
2 n
- _ ”* 7)
R4
~ s0 (wherein R', R2, R3, R*, RS, X® and n are each as defined above)

or a salt thereof.
8. A pharmaceutical composition which comprises, as an active ingredient, a compound of claim 1 or a
pharmaceutically acceptable salt thereof in admixture with pharmaceutically acceptable carriers.
* 9. A compound of claim 1 or pharmaceutical acceptable salts thereof for use as a medicament.
10. A compound of claim 1 or a pharmaceutically acceptable salt thereof for use as an antimicrobial agent.

40 11. Use of a compound of claim 1 and its pharmaceutically acceptable salt for the manufacture of a
ot medicament for therapeutic treatment of infectious diseases.

Claims for the following Contracting State : ES

45 1. A process for preparing a cephem compound of the formula :

RG
N
50 R P c-conn S 5 .0
TP e
| l4
o-R2 R

&5

wherein
Rlis amino or a protected amino,

26



45 R6 50~~~~~~~~~ R eR 55 (wherein R4, R5 and R6 are each as defi ned above)

Ol e o 24 o E B 11111 HLT LT LT
U e SRS MR 0T oo R Y A
3 10 R2is {C1-Cs )alkyl which may have 1 to 3 halogen substituents, " R

(wherein R, pR, R800%RBarbdR or 2protédiédl cArbafye €ach as defi ned above, and R3 is
a protected BRsDOXYMOHEC:-Cs)alkyl or Potedted BYdroxypTA@Ey, to el i nination reaction
of the car boRyispr odintiad draeragic@daming, Ry, to gi ve a conmpound of the fornula:

R6 R-—s-~ 25 REéis hydrogen or (C1-Cs) alkyl, RR2 R3
4 (wherein RKXjisR2,anRMion,Red )6, X and n are each as defined above, and Fi is
CoCe or carbojsy) 3Qort, or a salt thereof, or v) subjecting a conpound

of the for mifharovigaghaRl~g1ICON R/ S5 . (X>)n 40

(@) wheg® is dhernis0.apd  R3 R5, R6, C and n are each as defined
above 10 gnd 6(#) when R3is carbpxy or a protected carINSy @SH_D_I.SJL ~~~~~~~~ 2
n 50 [V\heré’f?\sﬁﬁ'the“ﬁﬁ“’h'ﬁ@“ HseS A6 Xe and n are each as defined above, and
25 EP 0 3B72g agimpgund A ey (G - cs) al kyl J

| 1 11111 11iji4 11I1M! 111 or a salt thereof, or
15 s 6
HN—T— c o 'jr‘-Rs . (xa)n
SN F—CHy~ Ny
o ° |
N .
20 R3 R4

(wherein R3, R*, R®, R®, X® and n are each as defined above),
or its reactive derivative at the amino group or a salt thereof, with a compound of the formula:
25

1 N
_ R+ -COOH
_- ~g”
-/ 30 ‘
2
O0-R
35 {wherein R' and R? are each as defined above)
or its reactive derivative at the carboxy group or a salt thereof, or
ii) subjecting a compound of the formula :
N . “ - s RG
o 1 ~CONH—,
) f [ Ol = - «©
45
tszu—Rz R R
(wherein R?, R3, R*, R®, R®, X® and n are each as defined above, and
50 R} is a protected amino)
or a salt thereof, to elimination reaction of the amino protective group in R} , to give a compound of
the formula :

55
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vi)-subjecting a conpound of the formula: 6 R Rl -ttett CH

or | RSN (perei ORI IIIIIeHIII

and-n are each as defined above, and R5 is a protectea am no
thereof, to elimnation reaction of the am no prot%ctlve group in Ra , to

gi ve a conpound of t prmul a: 20

6 Rl~~~~~~m~~mmmm H ZN%W%@OSH ' B EéZ 4( X@ ) n 25(

0 R3 |~ 30 wher ei S5r r@)n are each as
def isned above) or a salt t Per eofg ph Faa )’4 al™ conposi' on which

conprises, as an active ingredi ent gonpound claim1l or a

phar maceutical |y accept abl @ Ral t ther@of in adm jure wi th pharmaceutically
acceptable carriers. 35 9. A conmpound of claimIR0r pharnaceuti cal

acceptabl e salts thereof for use as a nedicanent. 10. A conpound of claim1l
or &° phar maceut aI I% a;: ptabl e salt thereof for use as an anti m crobi al
agent . pere| ('fﬁﬁ&fﬁﬂ"ﬁ‘le epghAs FpfiNe?Reve)t s phar maceutical |y

accept abI e. acture of a nmedi canent for therapeutic

t r eat ment %reia%'f’%%f‘?"gﬁgndg??ﬁ'ggé% ®*dains for the foll owing Contracting
St atg. ES 45 1. A process for preparing a cephem conpound of the formula:

RC—CC]\IH---l E
X -R2 R 4 wherein R és am no or a protected
amino, 26 'EP 307 8@&- - 4 c-comn 1*C L N S*
R2 s (G -GCs )al kyl which Yy hgve 1 tqg sgypstituents, R3 is

O carboxy or a protected carboxy Rl i roxy(761 - Cs) al kyl or
protected hydroxy(G -Cr )alkyl, R) ig amno a protected amno, 5
R6 is hydrogen or (G -Ce) al kyI O-% is an &hion, and

25 (wherein R! and R? are each as defined above,
RS is carboxy or a protected carboxy, and
Y is a leaving group)
or a salt thereof, with a compound of the formula :

30
RG.
0
35 Ii]/
R4

_ 40 (wherein R*, R® and R® are each as defined above) or a salt thereof, or
\..,,4 iv) subjecting a compound of the formula :

45 1 877 JRG

R -f- c-comi__rs &1 5. .o
s | Acu sl R™ © (X7,
' 2 3 -
50 ,O-R Rb ! 4

(wherein R', R2, R*, R®, RS, X® and n are each as defined above, and
R is a protected carboxy)

55 or a salt thereof, to elimination reaction of the carboxy protective group in R} ,
to give a compound of the formula :
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ni s. Corl, with proviso that (i) when R3 is COX0, then nis 0, and 10
(isi) when R3 is carboxy or a protected carboxy, then nis 1, or.a salt

LEEe] i T ). SRS Rbeuna o e g N TRRL >

R3 R4 (wherein R3, R4, Rs, R6, X3 and n are *eaéh hs WYefi ned
above), or its reactive deri vatlve at the am no gﬁ@up or a salt thereof,
with a conpound of the—fprnula: 25 1 R 1r3- COKf30 O-R 35 (vvherel n
Rl and R2 are each asite} E Gobiliov-e}—zf S I| Ve ferivak @? at the
carboxy group or a sawg.thgreof, or A conpound OR the

formul a: 40 7 \N/

6 RL. CON % é 2 nj~~ ONL1~~~.(

(X) s 2 3~~~~.0 O2R 14 OR R 4R R

(wherein R2, R3, R4, Rs, R6, X9 and n ar® each as def| ned above, and so

Rl i swea protected am no) or a.salt thereof, to elimnation reaction of the
am no prot edwlrerﬁen @B‘UB‘ . IRP H%lxeandngrwciaasmbﬁrpéame.@ﬂdthe formula: 55 27 *
C L RS is COO® or carpxy)~6 E2N59A- CONR. 4r 2-1' S R5. (X9) N

R4 10 (V\heré’msﬂzhe@ém R4, R5, R, )e and n are each as defined above) or a
“salt ther eof") subjecting acompound of the formula :

6

R
. 14 - c-conn SN @ﬂ‘/"_ 5 x®
“ RCY ﬁ | I N] P Hz"’LNj R> - (x2)
' ) R3 '
~ -r? . R

25
[wherein R, R2, R3, R®, R6, X® and n are each as defined above, and
R{ is protected hydroxy(C1-Cs)alkyl]
or a salt thereof, to elimination reaction of the hydroxy protective group in R} , to give a compound
U of the formula :
30

6

| . o . o
) R_&si C-CON /J_NW/JTHZ N\N/ — R . (X))

Nowr?’ [wherein R?, R2, R3, R®, R%, X® and n are each as def‘ned above, and
R# is hydroxy(C1-Cs Yalkyl]
or a salt thereof, or
vi) subjecting a compound of the formula :
45

50 . —E}ﬁ e D‘CH— \N)— Ra ) (x@)n
, -R

(P4}

O

85
{wherein R, R2, R3, R*, R®, X® and n are each as defined above, and
R is a protected amino)
or a salt thereof, to elimination reaction of the amino protective group in RS , to give a compound of
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iii) reacting a conpound of the fornula: 15 20 ’vﬁ’R/,/
1+ .01 & a~~~

(Wherel n RL and R2 are each as Efe? PMe¥P4Bbve, R is CWMM“ cted
a

carboxy, and Y is a leaving group) or a salt thereof.,\

the formil g, fu@:35 4 R 40 (wherein R4, R5 and re- each as
defined above) or a salt thereof, or iv) subjecti ng a conpound of the
formula: R6 45 R~C| CONH- SR

(X% N CH-O 50 OR

4 R {wherein R1, n are as defined above, and
Rg3 is a prot ect W%Yy f.. t((g@l)i m nati on
reaction of the car pr tectl t gl\?e a comp®und of the
formul a: 28 R6 5--" -al NHO - 2-R 24 1 oRR 10
(wherein R, R2, R4, Rs, Xe and ng’are each as‘4def| ned above, and RN is
CoOdoor car boxy) or a salt t ereof of v) subjec® ng a conpound of the
formula: 15 16~~~~~~~~~~~~~~~~ R 20 N

2 d-R2

{wherein R!, R2, Rﬁﬁ‘,%‘, X® and n are each as defined above)
or a sait thereof.
15
2. A process of claim 1, whersin
R'is  amino ar(Ci-Cs)alkylamino or (C1-C¢) alkanoylamino,
R?is {C1-Cs) alkyl which may have 1 to 3 halogen substituents,

W, R3is COO0°®, carboxy or ar{Ci-Cs )alkoxycarbonyl, '
20 Rt is  hydroxy(Ci-Cs)alkyl, (C1-Cs)alkanoyloxy(Ci-Cs )alkyl or carbamoyloxy(C1-Cs )alkyl, and
_. R®is  amino or (Ci-Cs) alkanoylamino.
PN
3. A process of claim 2, wherein
R'is amino, and
25 R3is  COO® or carboxy.
4. A process of claim 3, wherein
R2is  (Ci1-Cs) alkyl or dihalo(C1-Cs)alkyl.

30 B. A process of claim 4, wherein
Ris methyl or difluoromethyl,
R* is 2-hydroxyethyl, 2-formyloxyethyl, 2-acetoxyethyl or 2-carbamoyloxyethyl
RS is amino, formamido or acetamido,
and
35 Ré'is  hydrogen or methyl.

6. A process of claim 5, for preparing 78-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[3-amino-2-
(2-hydroxyethyl)-1-pyrazoliolmethyl-3-cephem-4-carboxylate (syn isomer) or its sulfuric acid sait.

40 Claims for the following Contracting State : GR

1. A process for preparing a cephem compound of the formula | :

45 R6
= J-c-comn——’® @ﬁ}— S, (L )
5~ E O/J_N ~CH,- \NJ n -
50
o-R?
wherein
55 R!is amino or a protected amino,

R2is (C1-Cs )alkyl which may have 1 to 3 halogen substituents,
R3is COO0®, carboxy or a protected carboxy,
Rt is hydroxy(C1-Cs )alky! or protected hydroxy{(Ci-Cs)alkyl,
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25 (wherein RI, R2, R3, R5, R6, Xe and n are each as defi ned above, and Ra

i S+ protected hydroxy(Cl -Cr.)al k&gl or a sal t thereof, d-nati on
reaction of the hydroxy prot ecti BHRrR , to g ound o
formula: 30 o ~~~~~~ mma@m

R3, Rs, Re, isand,n rg 43 gefl ned above, and-R *isc

- Ce) al kyI i Ohs g saz a%, Vi) subjecting a corrpound of the sf or rrul a.
45 R6 R1 X° is n ~C—i {0 50 , tR2F1IE ) R |
O R2 nis 00” R 55 (wherein R, R2, R3,. R4, Re, Xe and n

are each as,,itdgfoi,ig};etdatabove, and R is a protected anm no) or a salt t her eof ,
to el im nati gywHer&EisionD®ahentd1€0,88d NO protective group in R , to give a
conmpound of &®when R js-carboxy-oraprotected carbdxy thbn30s71,804 Bli w~x&x| sl x the formnul a:
C5 or a salt thereof, which comprises 6 L2
10 i) reacting a compound of the formula®© R4
(whereean RI, R2, R3, R4, R6, Xr and n are each as defined above) or a salt
thereof. 15 2. A process of claiml1l, wherein &L is amno ar (G

-Cs)al kylam no or (d -Q0) al kanogl am no, i S (G Cs) al kyl whi ch may
have 1 to 3 hal ogen subsmimﬂe- ; IS @ ﬁ&rbo% j ar(G

- C) al koxycar bonyl, 20 R4, |s/ dglg , -Cs)al kyl ,B(Ci

-C% alkanoyl oxy(CI -Cs )al kml’ ar banoy| OX|y(CI - C6) al kyI and Rs is
amno or (G -Cs) al kanoyl am no R3A process pf claim 2, wher ein RL is

am no, and

20 (wherein R3, R*, R%, R€, X® and n are each as defined above),
. or its reactive derivative at the amino group
! or a salt thereof, with a compound of the formula:
1 N
25 - R —t -~ £~COOH
s |l
| { 2
1.\,/‘ O—R
30
(wherein R and R? are sach as defined above)
or its reactive derivative at the carboxy group or a salt thereof, or
i) subjecting a compound of the formula :
35
1 [ _ .
R _H_ CONH—-— L.. 5 o)
a g7 / cn RT - X¥),
O-R R R
45 (wherein R2, R3, R*, R5, R%, X® and n are each as defined above, and
R} is a protected amino)
or a salt thereof, to elimination reaction of the amino protective group in R} , to give a compound of
the formula :
50 ’ R 6
N. -
H,N -j C-CONH
5 ﬂ 5 .o
S 0 2 \ /J R%- (x™) )
65 2 N
O-R
R4
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25 - R3 is Q000 or carboxy. 4. A process of claim3, wherein R2 is
(@ -Cr) alkyl or dihalo(C Cﬁ’ali{%l 30 5. A process of claim4, wherein
h

R2 is met hyl or difl uoronet 804B1 ,_ hydr oxyet hw—iml

2-acetoxyethyl or 2-carbanoyl oxyethyl, R5 is  am no, Mﬁ[ ‘I“cl“L
acet am do, W‘ﬁgfgin:ﬁ{5 R3, R, RS, RR@(e'aﬁdnarQ¥Q:hggﬁaanab%s hyl. 6. ﬂ“m “I 'm
5, for pr eﬂ%réaﬁlﬁhereof or

7,8-[2-(2-@ mﬁd’um ardo'the torndiet hoXyi m noacet ami do] - 3- [3 am no- 2-
(2 hydr oxyet hyI) 1- pyrazol i o] met hyl - 3- cephem 4- car boxyl ate (syn isoner) or

itsssulfuric acid salt. 40 ms for the following Contracting State: OR
1. A process for prepariﬂb s mmm.dro‘i the formula I: 45
RRI2Et7C CoNH- -ID CH2 (fxe)

1 043 O-R wherein 55 RLisN am rot®zTed anino, R2 is (G
-C6) al kyl which may have 1 to 3 ha ogen substl Jents, R3 is COO, car boxy
or & protected carboxy, R4 is h y(C, -CSB@I kyl or protected
hydroxy(CQ -G )alkyl, 30 EP 0307 804 Bil Rs is am no or a protected
am no, L M RFt is hydrogen or (C

- C06) al kyl 0”“9(@'" fsand B anj with proviso that

protfect ed E& al t thereof whi ch conprises i)

reacting a° co?’%% orRef atcﬁ@p?UB?l?Fdﬁ'efpm‘f ~~~~~~ 0 14 H2N
R XR 20 (wherein R3, R4, R5, R6, Xe and n are each as defined
z\i\gpve), or its reactive derivative at tt’ge anm no group

\_ Nl\@_ R>

25 , o 1&4

(i) when P h@%ﬂﬁ'"‘;%‘??@ﬁ ﬁﬂ'?garef”‘yarrﬂf'?t?‘itﬁd W?@’W ??g is carboxy or a

(wherein R*, R® and RE are each as defined above) or a salt thereof, or
iv) subjecting a compound of the formula :

./
80
1 | °
R —B— c-comx..__rs & 5. o
- 7 " A—N~zZ—CH,~ —f——R (x ?.n
2 3 - |
O-R
R R, z?
_ 40
1 (wherein R', R?, R*, R®, RS, X® and n are each as defined above, and
R} is a protected carboxy)
or a salt thereof, to elimination reaction of the carboxy protective group in R3 ,
to give a compound of the formula :
45
. R6
l_t“ .—P ~CONH — S
50 | : SJTH l V/ CH l\l R - (X@)n
é e v
2 3 I
-R
R o R4

55
(wherein R, R2, R*, R3, R¢, X® and n are each as defined above, and
R3 is COO® or carboxy)
or a salt thereof, or
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or a salt thereof, with a conpound of the fornula: 25
RLA : |-COCH ) 2 0-R 30 év\/nerein R and R2

ne
above) or its reactive deri vat i vVEP 8507 A4 B, boxy group \ ,
or Fi) subjecting a conpound of the fornmula: 35 s m“m—m lﬂt“ i“m
'+G_| IfJ - ta, 2 f f . 4 O‘R * c L ) S %*
R 45 8V\%s ei rérlér?cﬁgl?ou?{%? %4?@?,' R6, Xe and n are each as defined
above, and R is a protected am no) or a salt thereof, to elimnation

reaction of the am no protective group in R , to glve a conpound of the
formupa: 50N6 H N- C xCONH S1 R6 55

} Nth;__1~~ ~~c01l!t¥ 2n OR
3 t # a84 B](X(('?A')erm n

R3, R4, R5, R6, XO and n arg each il
1

Il or a salt thereof, g
* C 1oL M  Siii) reactl 201 corrpouna‘of t he f(gumla R .

j>-CONH 71 CO , LCH2Y 0 70 a OR
a (wherein R1 and R2 are each as defl ned above, I s carboxy or a
protect ed car box s a |leavi ngovgraggp) or a salt thereof,

with a conpdypfiet & ber and n@rezqych as defined a
oR 25’5(Where|*i'ds ﬂte @"ng above) or a.salt thereof,
or iv) subj e(;ttherjéth red btﬁﬁ A 'O’E)fea?t'ﬁ'é Qge?ﬁﬁ [oxy prgﬁglve group th Re", to°give s Gompound

N 6

g . "ﬂ\' J“C-CONH?—CH L. 25 (x@)n

25

[wherein R1, R2, R3, R®, R®, X® and n are each as defined above, and

~ % RE is hydroxy(C-Ce )alkyl]
or a salt thereof, or
vi) subjecting a compound of the formula :
365
R -—-ﬁ_—ﬂ"f CONH _!__ Rs . (X@)
CH- N ) a n
T
40
o 0-&? r4
(wherein R', R2, R®, R*, RS, X°® and n are each as defined above, and
45 RS is a protected amino)
or a salt thereof, to elimination reaction of the amino protective group in RS , to give a compound of
the formula :
50 6
1.3 .{J C~CON S
R — 0 ® @
2| ~ cx-l’{"mz‘(x ’n
& Ny
§5 - |
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R6 R1+ C- CONH SG 04126- cH >U C 2-WCR (Xn O R2

R 40 4 R 40 (wherg] I R4, RS, Wch as
defi ned above, and Rb is a prot%%:?é’?’@g'{%&y) or asalt th “
elim nation reaction of the carboxy protective gr oup“m \i\“ﬂm‘\“ﬂ‘
cOMPOUNd. Of whdin BRI 2, 9l ssch X hroa vt 5O Rl sr

ONHyf a salt thereof
oC2 Nn 2 T-~-3 R2 R3 4 c

R 55 (whenptotesRbs ciditd 1, widreinR5, R6, X9 and n are each as defined above, and
RC i 8 COOO mris Ca i, ) CoTs adkyRaminb of (06Co8lkanoyldmind? EP 0 307 804 B1 |
1111111 111AP8d  14chXGh)alkih Whbith dnayl Bave ) tsdliiglogert subgitiants,onpound of the fornmul a

* L R®is COGP,RarBoxiRior 4rliCs )alkoxycarbonyl, CH 3-5 *
EX3) 10 R*is  hydroxy(Ci-Cs)alkyl, (C:1-Cs)alkanoylog#€ -Cs )alkyl or carbamoyloxy(C1-Gs)alkyl, and 4 R
[ wher ei n RIF iR2, amigo oG -CH@kanoydminad n are each as defined above, and is

R4 i® protected hydroxy(Cl Cc)al kyl] or a salt thereof, to elimnation
reacti oh 6P’°P?Fé°?%?ﬂﬁ‘eﬁf"ot ective group in R, to give a conpound of the
formula: R § rein R, R2, R3, R5, R6, Xe and n are each as
defined abdVes aHgOR®ycarboxy. i g hydroxy(CI -C6)al kyl] or a salt thereof,

or VI) fugjp%géslsr(;‘gclalmg rngpelglnd of the formul a:

R2is  (C1-Cs) alkyl or dihalo(C1-Cs)alkyl.

5. A process of claim 4, wherein
R2 js methyl or difluoromethyl,

20 Rt is 2-hydroxyethyl, 2-formyloxyethyl, 2-acetoxyethyl or 2-carbamoyloxyethyl,
o RS is  amino, formamido or acetamido,
1N and

R is  hydrogen or methyl.

25 6. A process of claim 5, for preparing 78-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-{3-amino-2-
(2-hydroxyethyl)-1-pyrazoliojmethyl-3-cephem-4-carboxylate (syn isomer) or its sulfuric acid salt.

7. Modification of the process claimed in claim 1 which is characterized by bringing a compound of the

U formula |, or a non-toxic salt thereof, produced by a process claimed in claim 1, into pharmaceutical

30 acceptable form by admixture or presentation of said compound with a pharmaceutically acceptable
diluent or carrier.

Patentansptiiche

Patentanspriiche fiir folgende Veriragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
35

1. Cephem-Verbindung der Formel:

L ® Rl N_;_. . S :
>~ I e T @ m'_ . x©)
. , &—N H2- N n
45 R R3 R4

worin R' Amino oder ein geschlitztes Amino ist, R? {C1-Cs)Alkyl ist, das 1 bis 3 Halogen-Substituenten
aufweisen kann, R® COO~, Carboxy oder ein geschiitztes Carboxy ist, R* Hydroxy(Ci-Cs)alkyl oder
50 geschiitztes Hydroxy(C1-Cs)alkyl ist, RS Amino oder ein geschlitztes Amino ist, R® Wasserstoff oder
(C1-Ce)Alkyl ist, X~ ein Anion ist, und n ist 0 oder 1,
mit der Bedingung, daB,
(i) wenn R® COO~ ist, dann ist n 0 und
(i) wenn R® Carboxy oder ein geschlitztes Carboxy ist, dann ist n 1,
65 und ein pharmazeutisch vertrdgliches Salz davon.

2. Verbindung nach Anspruch 1, worin R!' Amino, Ar(Ci -Cs)alkyiamino oder (C1-Cs)Alkanoylamino ist, R?
(C1-Gs)Alky! ist, das 1 bis 3 Halogen-Substituenten aufweisen kann, R® COO~, Carboxy oder Ar(C1-Cs)-
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36 - |
Coseoi oin R Goonggrpe o INIIDIA <

(wherein RB, R2, R3, R4, R6, Xe and n are each as defined above, and 45
FCR IS a DI GkcRfcaenyl, RObydxy®: 2abikyl t(aeése;manoyﬁoszy(él cspma&depearsmwy@ @} the

am no prot egkyl ié&:rﬂrH@lAﬁudof&dé?(cp-cslekany\éﬁnna|s€0WD0U” forml a:

6 5 2C 2 (XG n LR2
33 EP 3 Qéinding ndsh Anspruch 2, worin R' Amino ist und R3 COO~ oder Carboxy ist.

1w, , X, s\ 1 00~~~~~~~~~~~~ 1 n111111 HI HI 11 fllIl (wherein R, R2, R3, R4,
R6, X andh. nVerbisduegadch Asspel 8,rwedn BOIOV-Gg)Alkyl oder Dibibgehi®e-Ceatkyl is2. A process of
claiml1l, wherein 5 R is amno, ar(C -Cs)alkylamno or (G -Cs

) al kanoyISaWYﬂbndUF@ ngch Angpglich 4Cxorip &F MyihylwherdlvflumthMIasleﬂ‘12-ltlmlr08yertrul édremyloxy-
subst i t uent gthylsAdetexyethgiqder 2-Garpamexipxyethyl dat,(RSi Amis Frebrkigs pdan Abaiamido istrund iRE
hydr ox¥( G Wessprsioft gdler 'VHIV' 'SICs) aI kanoyl oxy(C -Cs)al kyl or carbamyl oxy(C,

-Cs)al kyl, and R5 is é Cs) al kanoyl am no. 10 & A rocess of
claim 2, ShirRndy st%fHﬁS'*’ TERCrhninolhiazol-fryfyp-mefhoryicningg 3-J-amjino-2-
process of Thé?'f’ﬁygthy'\?\h@’f "ﬁﬁ’yﬁc""?ﬂ 4’@"3“%{‘!“ -1s9men Paes g ?ﬁwefﬂéﬁuéqsﬁ'fl st 5.

A pr OC%S? O{Ied-&\ren zutr HérFtV\mxﬂg ?mer Cle %%m— {thnang J%y J—'oror di 1 uoromet hyl, 20

R4 is orny oxye acer oxyet hyl or

2- car banoyl oxyet hyI R5 is amno, formam do.or acetam do, and R6 is
hydrogen or methyl. 25 6. A process of claimb5, forg preparing
7,6-[2-(2-am not hi azoh 4-yl)-2-nmet hoxyi m noacet am ] - 343-am no- 2-

(Mydg,oxyet hyl) - 1gp E_L waS oxyl ate (syn isoner) or
its sulfuric acid saI'F’21 gaylc 6:#1 bs%d a ay inclaiml
whj ¢ch is characterized Ey b |ng|39’ @0 K) Dformul a1,
uc

"or a non-toxic salt thereof pro ed b a procesq clained in claiml, into

phar maceut i cal _ R
25

@

worin R!' Amino oder ein geschiitztes Amino ist, R2 (C1-Cgs)Alkyl ist, das 1 bis 3 Halogen-Substituenten
aufweisen kann, R® COO~, Carboxy oder ein geschiltztes Carboxy ist, R* Hydroxy(Ci-Cs)alkyl oder
geschlltztes Hydroxy(C:-Cs)alkyl ist, R® Amino oder ein geschiitztes Amino ist, R Wasserstoff oder
30 {C1-Cs)Alkyl ist, X~ ein Anion ist und n ist 0 oder 1, mit der Bedingung, daB,
(i) wenn R® COO™ ist, dann ist n 0 und
(ii) wenn R® Carboxy oder ein geschlitztes Carboxy ist, dann ist n 1,
oder ein Salz davon, das umfaBt:
i) Reagieren einer Verbindung der Formel:
35

H2N
.40 N CH
Yot 0? \[j—

45

5

-l—l o

| . D)
)R (X )n

w — %

(worin R3, R*, R®, R®, X~ und n jeweils wie oben definiert sind) oder ihres reaktiven Derivates an der
Aminogruppe oder eines Salz davon mit einer Verbindung der Formel:

1 N

50 R —t ﬁ-coon
s” '
| { 2

O-R

55

(worin R' und R2 jeweils wie oben definiert sind) oder ihrem reaktiven Derivat an der Carboxygruppe
oder einem Salz davon oder

35



30 - acceptable formby adm xture or presentation of said conpound with a
phar maceutically acceptabl e di Iépﬁégpéwc%[ rier. PatentansprUche

Pat ent anspr Uche fUr fol gende Vert sStaal en AT, BE, ﬂn mw]lm
Li, LU, NL, SE 35 1. Cephem Ver bi ndung der Fornel: 400_“'“1”“ “

% W E2-ii§ untarwarier eine Vérbindingdbr Formel: A~~~ 45* ¢

R3a worin R Am no oder ein geschUtztes Amno ist, R2 (C;-Cs)Al kyl ist,

das 1 bis 3 Hal ogen- Substltuenten auf wei sen kann, .R3 COO, Carboxy oder ein

geschlUt zt es Carb R4 Hydroxy(Cs Cs) al kyl B.aer 50 geschlUt zt es
Hydr exy (G - Cs)al ﬁ in g@ te§s Amino_ist, REl
Wasser st of f oder (aC Kyl - Al f T urd (x@t 0 oder 1,
mt der Bedingung, daB, (19 Wen@ i i3 lst n o undn(ll) wenn R3
Car boxy oder ein geschUt ztes sCarboxy I'sf, dann ||s% n 1l 65 und ein

phar mazeutisch vertragli cRe®R Sal z davéh 2. VertR dung nach Anspruch 1,

worid Rl Am no, Ar(Cl Cs)alkylamno oder (C, -GCs)A kanoyl am no ist R2 (C

Alanid) é' S J”{ RJ RIS S 40 U el
8011411 1155 fT °“| ‘i'el' "'B‘I“‘I?d‘ﬂ%féeﬁﬁ“% (57 Alogschytzarnppey r"oxy?(‘tﬁ‘ g
- Cs) al kyl, '" : (i<anoyl oxy(C -GCs)al kyl odor Carbanoyl oxy(GC -GCs)-

al ky |st und R5 Am no oder (C, -Cs )Al kanoylamno ist. 3, Verbindung nach

Anspruch 2, worin R1 ist und R3 @O oder Carbgﬁ(y ist. 5 4. Verbindung

nach Anspruch 3, m%‘.‘:'l g-i(@,-co dor D_hal pgen(C -GCs)al kyl ist. 5.

Ver bi ndung nach An pr 4,| wor i n Met iyl Iuosmekgg ist, R4

2>ygr oxyet hyl , 2- Fornyl oxyN eth I,rddo]?~ 2 lam)yl oxyet hyl

ist, Rs Ami no, Formam do odgr 4\cet ani d 3 st und 10 Wasser st of f oder
yl ist. 6. Verbindung n@eR”Anspruc®’5, die

7%-[ 2- (2- Ami not hi azol - 4-yl) - 2- met hoxyi m noacet am gJ] - 3-[ 3- am no- 2-

(2- hydroxyet hyl) - 1-pyrazol i o] net hyl - 3-cephom 4- car boxyl at (Syn-Isoner) odor

i hr &chwefel sauresalz ist. 15 7. Verfahren zur Herstellung ei ner

Cephem Ver Biveri lfﬁ,gasdg"r Rﬁcﬂ‘;ﬁﬁ undrp jgwetlg wie oben definiert sind) odeReiSrjz gipMon Rp ergeben

R3R 25 wor ioderfii) Reggierrs eifigeYerkindyng,det Eormelyt es Anino ist, R2 (CL -Cs) Ai kyl ist,

das 1 bis 3 Hal ogen-Substituenten aufwei sen kann, R3 COO, Carboxy odor ein

geschl tztes Carboxy i st, R‘HJ:M roxy(C, -Cs)al kyl oder geschot ztes

Hydr®8xy( G - Cs) al kyl ist, BS_ES) Ed&{mﬁl n gesod tztes Anmino ist, R6

Wasser st of f oder

Oé—N i CH2

3
8 6-r> Ra

-Y

(worin R' und R? jeweils wie oben definiert sind, R3, Carboxy oder ein geschiltztes carboxy ist und
Y eine Abgangsgruppe ist) oder eines Salzes davon mit einer Verbindung der Formel:

40
L
RG
K

45 N\T )

R4
50 (worin R*, R® und R® jeweils wie oben definiert sind) oder einem Salz davon oder
65

36



30 - (A -Cs)Alkyl ist, X- ein Anion ist und n ist Ooder 1, mt der
Bedi ngung, daB, (i) wenn R3 COO ist n O und (ii) wenn R3 Carboxy
oder ein geschUtztes Carboxy ist Eb?a?‘ﬂ?%gt%

unfal 3t: i) Reagieren einer Verbindung der For rmf)fjer Jmnﬁ"li" “mﬂ" " W

R2ZN >> _ wkSnterwerfen einer Verbindung der Formel: (X e) O
R4 45 (worin R4, R5, R6, X- und n jeweils w e oben deflnlert si nd) oder

i hres reaktiven Derlvat es an der Am nogr uppe oder eénes Sal z davon mit

ei ner Verbi ndung d R al
ffJ-Rs COOH 5 2 O ﬂf ewei | obgn defI%I ert sind)
oder ihremreaktiven t an de b xl&gzé R7ernqm S3l z davon
odor 35 EP0307804B I I 1| pATH 1 & 111 ii) Unt& werfen
ei ner Ver bi ndung der For 3 C L M S5
f > 0< 0-R kx yn2 . R3
R4 O IR R 10 (woriR" R2, R3, R4, R5, R6, X-
und n jeweils wi e oben definiert sind und RI ei n geschutztes Amino ist)
oder 5;,pg$n§?' B BRI L0 Bl WRARL P RiL Pl Sha LA QRS SRR 11
.~ _ist) oder eings Sa [ggs~ga¥gn liminie) %SI’%IOH der Carboxyschutzgruppe in R3,um eine
R Vrbmdun%? Or|
220 O'R 2 25? "}3!3 R4, R5, R6 Xund n jeweils wi e oben definiert
sind) oder ein Salz davon zu er geben oder iii) Reagi eren einer Verbindung
der Fornmel: R1 AFt- CONH 6 G o e~~CH -Y
: R
" N1

* Rl_[ 7 fCoNE ® @] f RS . (x9
v s~ H —CH_-N n
A ¥ 27N

é_ 2 3 I
25 R Rc R4

- {worin R', R?, R*, R5, R®, X~ und n jeweils wie oben definiert sind und R3, COO~ oder carboxy ist)
oder ein Salz davon zu erhalten oder

30 v) Unterwerfen einer Verbindung der Formel:
RG
14 - s f—/—
% R _Jts/ ﬁ'CONH ) s @l -'-—35 . x9)
N N 2 N\N » n
g 2 > ’
-R R
! 40 ' a
&u\j

[worin R', R?, R®, RS, RS, X~ und n jswsils wie oben definiert sind, und R*, geschlitztes Hydroxy(C:-
Cs)alkyl ist] oder eines Salzes davon der Eliminierungsreaktion der Hydroxyschutzgruppe in R*,, um
eine Verbindung der Formel:

45

— P,ff N
N _R5 .
) i cico H——r,J_N\'/JTHZ N\bj R . ()
§ 2 ® '
0-R Rf,

55
fworin R1, R2, R, R®, R®, X~ und n jewsils wie oben definiert sind und R*, Hydroxy(C:-Cs)alkyl ist]
oder ein Salz davon zu ergeben oder

37



35 - | OR
(worin R1 und R2 jeweils wie ob iéj tS|nd RS‘CaTbﬁm
geschU zt es carboxy ist und Y eihe g@ﬂi

davoh mt einer Ver b; ndung der ;:or mel : 40 gRguggel ! SRtS) 4gmﬂlﬁmﬂmﬂtﬁm‘

(worin R4, Rpunttidertdd oins\Bkbiriuny R BRAE: def i niert sind) .oder ei nem™al%z davon

oder 55 36 r e EP O 307 804 Bl iv)
Unt erwer fen ei ner Verbi ndung der Fornel: Rf-1( - Cf CON : S
R6 5 |0EL6R5*(Xe90RNﬁ§R2 3

lw 16 -CON R (worn

R, R2, R4, R5, R6 n JevveH ob@f Q-IR?t sKH@)und R3b ein

gesch tzt es Carboxy i sf es ger ® i mini erﬂngsreakt i on
ei nelql V R6

der Car boxyschutzgr uppe ||j R3b er bi ndung der Fornel :

2 oR AR s O
X0 "

oo oI B 05 PP RS Syl

def| niert s 5

erhal ten odg erb?gjﬂ;";z F:r':: a"ﬂl’\ &% & '?'%Wg ‘P?‘Q?érptﬂ MOSTHEI PP I#6F ™ it S

2~~~ _40 a[wrin R, R, R3, R5, R6, X und n
jeV\BIﬁS wi e oben definiert sind, und R4, Hydroxy(C ,- -Cdral kl ] CG al kyl

I st] oder eines Sal zes davon der El i m nier ungsrza i on dler 6 R
droxyschut zgruppe N4, .um eine Verbindl ung def Fornel: 45 _
HYCO\l% i B -f-- C-CON E R . (% 50 o |
~ a4 ! og v/ I 2 4lR A cu- « (XM)_ 4 [worin
RI R2, R3, Rs. R6a, X- unf{ h j i ['s Y e obéeh niert sind und R4 b
I—MQ_wxy(C, -C6) al kyl ist) 2 3 I
-R R R4

25
(worin R', R?, R3, R*, R%, X~ und n jeweils wie oben definiert sind) oder ein Salz davon zu ergeben.

8. Pharmazeutische Zusammensetzung, die als einen aktiven Bestandteil eine Verbindung nach Anspruch
1 oder ein pharmazeutisch vertrdgliches Salz davon in Zusammenmischung mit pharmazeutisch
30 vertréglichen Trégern umfaBt.

9. Verbindung nach Anspruch 1 oder pharmazeutisch vertriigliche Salze davon zur Verwendung als
Medikament.

35 10. Verbindung nach Anspruch 1 oder ein pharmazeutisch veririigliches Salz davon zur Verwendung als
antimikrobielles Mittel.

11. Verwendung siner Verbindung nach Anspruch 1 und ihres pharmazeutisch vertriglichen Salzes zur
Herstellung eines Medikaments zur therapeutischen Behandlung infektiser Krankheiten.
40
N Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung einer Cephem-Verbindung der Formel:

45
RG
Rl—:Nt - c—comz———rs @ ﬁ}_ 5 o
P - R (X
50 S I'\! 0/)_'N \%CHZ \NJ x5,
]
6-r2 R r*
§6 worin R' Amino oder ein geschiltztes Amino ist, R? (C;-Cs)Alkyl ist, das 1 bis 3 Halogen-Substituenten

aufweisen kann, R® COO~, Carboxy oder ein geschiltztes Carboxy ist, R* Hydroxy(Ci-Cs)alkyl oder
geschltztes Hydroxy(C:-Cs)alkyl ist, R® Amino oder ein geschlitztes Amino ist, RS Wasserstoff oder
{C1-Cs)Akkyl ist, X~ ein Anion ist, und n ist 0 oder 1,

38



oder ein Sal z davon zu ergeben odor 37 EP O 307 BOT‘BT"F/
LU Qi ,I11t1!] | EP0307804B1 uul uul ~ “ m“““ “m“\g i
111 VI) Unt erwer fen ei ner Verbi nﬁ%ﬂ&%éﬁm Bbrnel: R 6 81;‘““

4HCNHc CH 2 Ra * (X09)n N 1G ¢

~~~~0OR mltdagedmgung.clal! R (worin R, R2, R3, R4, R6, X- und n

jeweils we @hem AdddH &  dandistifb ¢iad R5a ein geschUt ztes Am no i st) oder

ei nes Sai zesgd@WPRe ox&%nﬁbé‘s&ﬁﬂ%%@%ﬂn&%aﬂ@ﬁtm noschut zgruppe in Rbas,
um ei ne Vead&aﬁigglgdgeﬁ 15 20R1 | CO>; CGKi1& *(Xe) Ne~~~~~~~ I

| R R- B3 i) Reagieren einer Verbindung der Formel: | R~~~ 25 (worin Rl, R2, RS,
R4, R6, X- und n jeweils wi e oben definiert sind) oder ein Salz davon zZu
ergeben. 8. Pharnmazeuti sche Zusanmenset zung, die als eonen aktiven
Bestandtei|l eine Verbindung nach Anspruch 1 g&ler ein pharnazeutisch
vertrigliches Salz davop in Zusggmrenm schun mt pharmazeuti sch 30
vertragli chen Tragern JH%TTj r bi nd® SAnsp 1 oder
phar mazeutisch vertr~gliche j @HQ"Z vvendun aI sn Medi kament . 35
10. Ver bi ndung nach Anspr uei 1 ofler ein th’ mazeuti sch vertragliches Sal z
davon zur Verwendung als antimkg@bielles Mjtel. 11. Verwendung ei ner
Ver bi ndung nach Anspruch 1 und ifires phar meReuti sch vertraglichen Sal zes
zur H&rstellung eines Medi kaments zur therapeutl schen Behandl ung
| nfektidser (g ankh 20,5 E %%e o ShURRAS IS LI AAS ! 40t . ES
L Verfahf%ﬁﬁﬁ&é&’&bﬁf%&@%ﬁ%ﬁ%& el q?* R
SRC- ON T (X ) n
o2, 4 55 worin RL Am no oder ein
geschUtztes Amn0|st R2 (C - CGs)Al ; das 1 bis 3

| .ogen- Substi tuent en aufwei sen nn, : rboxy oder ein geschU ztes
Car boxy ist, R4 Hydroxy(Cl-C )al kyl 0&dr schUt zt es Hydr oxy(G - C6) al kyl
ist, R5 Am no odor ein geschUtztes Am no ist, R6 Wasserstoff oder (C,
-Cs) Askyl ist, X- ein Anion ist, und n ist O_IQZior 1,

U, (worin R! und R? jeweils wie oben definiert sind) oder ihrem reaktiven Derivat an der Carboxygruppe
30 oder einem Salz davon oder
ii) Unterwerfen einer Verbindung der Formel:

6
D R
1
35 Ra-{.: 1 ﬁ coms___r ’/ . o
s Z CH R™ - (xV)
1; 07 27N n
0-R? R’ 1'14
40

(worin R?, R?, R*, R%, RS, X~ und n jeweils wie oben definiert sind und R', ein geschitztes Amino
ist} oder eines Salzes davon der Eliminierungsreaktion der Aminoschutzgruppe in R',, um eine
Verbindung der Formel:

45

\ 6
Mt 4 IC-CONH-I:I/S ® N
S
% nL NP—CH.~ R5. 9
0-r2 g3
nd

56

(worin R2, R3, R¢, R5 R®, X~ und n jewsils wie oben definiert smd) oder ein Salz davon zu ergeben,
oder

39



38 - * ¢ ; 14 s * mt der Bedingung, daB, (i) wenn R3 COO ist, dann

1% "ot ! S SR, o S
Ver bi ndung der Fornel: 6 10 { mmmﬂmmmm
* (Xe) 0 iii) Reagieren einer Verbindung de?*Fgfm : R EWoF I " R3; R4, R

R6, X- und n jeweils w e oben definiert sind) oder-ihres reaktiven
Derivates an der Am nogruppe odor eines Salz davon mt einer Verbindung der
Fornmel: 20 R1 H g-COCH 25 N——
S 2 OR (worin Rl und .—r%e -vm':(mmben_dle'fs iert sind) oder ihrem
reaktiven Derivat an der Car ygriuppe 30 /o&g { nem Sal z davon oder
ii) Unterwerfen einer Verbindung r For@’él':" "TCHL- R (Xe) R
R3 ' 14 40 ~~~~~~~~ ORR 3

R 40 (worin R2, R3, R4, RS, Re, X_o-hm%l n j ewei Inawie oben definiert sind
und R, ein geschltztes Amino ist) oder eines Sal zes davon der

El i mi ni erungsreakti on der Am noschut zgruppe in Rla, urn eine Verbi ndung der
For nel : 45 (\35orin R' und Bz jeweils wie oben dsfiniert gind, R®, Carboxy oder ein peschitates Carboxy ist und R3

| s Y eine Abgangsgrupgs s gfler ginpg Salzegdavegmit piger Vpgsindupg defforMskewei | s wi e oben
defiTni ert sind) oder ein Salz davon zu ergeben, oder 39 9
~~~-"2-~~EP 0307 804 BI 111 26
3=
— S
20
N l,
(worin R*, R5 und R® jeweils wie oben definiert sind) oder einem Salz davon, oder
25 iv) Unterwerfen einer Verbindung der Formel:

— 6
1y R
R—-,— - C~CONH — S /
N | ksi I | ) 872 - x®)
2 3
0-R |
Ry o

35

(worin R', R2, R, RS, R¢, X~ und n jewsils wie oben definiert sind und R3, sin geschlltztes Carboxy
ist) oder eines Salzes davon der Eliminierungsreaktion der Carboxyschutzgruppe in R3,um eine
Verbindung der Formel:

. 40
Y
g6
l 1 _ - T S " /
45 S /i e Y @R - x©,
S ﬂ : —CH,=N n
Lo ki
2
-R 3
R-c R4
50

(worin R', R?, R*, R®, R®, X~ und n jeweils wie oben definiert sind und R®; COO~ oder Carboxy ist)
oder ein Salz davon zu erhalten oder

55



s - Ly

P ill His I o~ II) Reag
der Fornel: - H’ c3°|78° B

l(\?/\bri-;9§~~uLgafouﬂeﬁm,Aesv%,ﬁdugg)gg Fé,ﬁ-fd niert si nd RBl'f"Ea” l";w wy”m

geschUt zt es rboxy ist und Y el ne Abgangsgruppe i'st) oder elnes Sal zes
davon mt einer Verbindung der Fornel: 15 R 5 20
1 R4 (worin R4, R5 und R6 jeweils w e oben defini ® sind) oder el nem Sal z

ung

davongs oder 25 N-uﬁl? Unt erwerfen einer Verbindung der Fornel: N

R ~~~~~~~~~ 6 30 1 — C-CON E[ - COpNH- )

R7 :fN o t R Ns” ? _ H@.. o-R - (X7, 3
2 bLN

4 ,4 35 -~ R

(V\DI‘Ian R2, R4, Rs, R6, undnje j3's wie oben definiert sind und R3b

ein gZ—;"schUt ztes Car boxy S Roder ei nes Sal zes da der

El i mi ni erungsreakti on der Carboxyschut zgruppe in um ei ne Ver bi ndung der

Formel: 40 R6 45 ~ - R-ts- JCNASRS (X0) CH2N

njR 2

R, Fo, S s e e oS %wscg%@%reii%ﬂ ol

Car boxy i st) t;b“éfde’r% T= ages davo erMarten oder 55y PS80 4™ B
1111111111113 1 111111 v) Unt erwerfen einer Verbindung der
Fornmel . N 5 * ag
. N
~ - c-coua——-rs 5 O
T L ®% . (x9)
o s) n
26
[worin R, R?, R3, R®, R®, X~ und n jewsils wie oben definiert sind und R*,, Hydroxy(C:-Cs)alkyl ist]
s oder ein Salz davon zu ergeben oder
30 vi) Unterwerfen einer Verbindung der Formel:
RG
: -CONH l 5 ©
35 .
Eﬂf ll/ CHQ-_N_i'Ra (X~
Lo
R4
‘_ 40
-

(worin R, R2, R, R*, R®, X~ und n jeweils wie oben definiert sind, und R®, geschiitztes Amino ist)
oder sines Salzes davon der Eliminierungsreaktion der Aminoschutzgruppe in R®,, um eine Verbin-
dung der Formel:

45

6
N
1 U c~-con S
R - @ . S,
" ]! j H l ’j)— cas llj—unz (x)y
o}
|

55
(worin R', R2, R3, R*, R®, X~ und n jeweils wie oben definiert sind) oder ein Salz davon zu ergeben.
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S~~~ 11 9> | CONE H2-.03
'4( F%ulﬁ R, R2, R3, Rs, R6, x-%ﬂ&"?.%’%%. ls wie obenllwmzwu““ "!xuj‘iﬂnd

R4, =geschlUt zt es Hydroxy(O - 15 C6) al kyl ist] oder eines Sal zes
davon GLT virahrBh RhcR! ANSSHSHER KfiP Rr Ao, AU, QQURIHMHZSHoH PR JARari3fiEmind! T}, G2 €

Ver bi ndungs, @eyaii34t/8a% 1 b3 Halogen-Substituenten aufweisen kann, R8 COO~, Carboxy oder Ar(C1-Cs)-
~~~~~~~~~ sIkGxyCarEanyR &, R* Hydroxy(C1-CsJalkyl, (C1-Copiikandyiexy(B:-Cflikyl édbr CatodmbPbiyle, i)y R2,
R3, R5, Ryl Pgrunumd;\n,.rb@ual( SCoYARn&Y Ao Gl i Ni ert sin und R~a Hydoychi -Cs
)Am go ist] oder G ne Sal ze davon z dergeEni m derunseki ndr Ai ocugup nRa
men ebnv&fkpn ndeRWedprfuch 2 watin Buagndietruné-af 080~ oddbCarboxy isRL =~ ~~~~~~ fl ~~~0H- -
n<S( R5 (X ) S R3~~1
14 40 265Vérisaen nacRAnspRE! 3,RBrin RA(C:-ROAlkyKeden Ditkalogen(©nSi Jelkyl ist- € oben def i ni ert
sind) und R einhSa z Adnoi zuergebest) oder eine Saizes davon derg n
odoi ®r (fe Merfahren nach Anspruch 4, worlpr Methyl oder Difluormethyl ist, R* 2-Hydroxyethg) @ Fomwimefn i e
Vri dung dethyl.E2Aastexvethgl aglgr 2-Garbamoyloxyethyl jst, R° Amino, Eormamido odmeta:mdmsi%nRP@

R3 Wasse's*°"°‘i°4'VPMr‘§tn R, R, R3, R4 Rr6 X— und n j e\Ael | s WI e oben
definiert sind) onde em %sa avo zUmer gepen. 45— o= oot

2 Paé’ ARspesy i 'IQT'“ yh¥ipg
glder’\é(o' %M’P@ ) %p?%‘iyﬂ '1s‘l Wé sl °1‘Viat‘ ‘358' gmer) § 95""?&2[%'

Hal ogen- SUBTREETEN auf wei sen kann R3 COO-, Carboxy oder Ar(Ct -GCs)-
al koxy al kyl, (Ci - Cs) Al kanoyl oxy(C
-Cr. )aﬁﬁﬁﬁ“&“ﬁ’?é@m'bgf?ow ‘&?}é%%g%al kyl ist und R5 Am no oder (Cl -C6
)N/kﬁnQW%ﬂaﬁlQn &u?herst‘éuﬁ enyﬁrdce@%h%rm% RPEdhs¢h 2, worn Rl Amino ist und
COO oder Carboxy ! ? rfahren "nach Anspruch 3, worin R2 (G
Al kyl oder D halogen(G -C6 )alkyl ist. 10 5. Verfahren nach Anspruch
4, worin R2 Methyl oder Difluornethyl ist, RﬁSZ- Hydr oxyet hyl , 2-For nyl oxy-
et hyl, 2-Acet oxpet hyl oder 2-Carbanoyl oxyethyl ist, Rs Am no, Formam do
odorzsAcet am B0 t-i-uﬂd—(E@NH’a-?g-&erﬁ- f f o@Dy Lhyls i st @6 Ver f ahren nach
Anspruch 5 zur stefll ung von CH.- (1)
7,8-[2-(2-Am not hi aza¥i- 4- ylo)/7 hoxy?m nddcet ani do] 1
3-[ 3-am no- 2- ( 2- hydro§<y hyl ) - 1- azol i o] mbg hyl - 3- cephem 4- car boxyl at
(Syn- | sonmer) odor deso-&khwe- fel Fhuresal zesRdavon. Patent ansprUche fUr
f ol génden Vertragsstaat GR 20 1. Verfahren zur Herstellung einer

Cephem Ver bj n der nmel 1. R
P worin Fic'I Al %o oder e|n geschl]tztes Amino ist, R2 (C:-Cs)Alkyl ist, das 1 bis 3 Halogen-Substituenten

aufweisen kann, R® COO~, Carboxy oder ein geschlltztes Carboxy ist, R* Hydroxy(C:-Cs)alkyl oder
geschlitztes Hydroxy(C1-Cs)alkyl ist, R® Amino oder ein geschiltztes Amino ist, R® Wasserstoff oder
35 {C1-Cs)Alkyl ist, X~ ein Anion ist, und n ist 0 oder 1,
mit der Bedingung, das,
(i) wenn R® COO~ ist, dann ist n 0 und
(iiy wenn R® Carboxy oder ein geschlltztes Carboxy ist, dann istn 1,
oder ein Salz davon, das umfaBt:
40 i) Reagieren einer Verbindung der Formel:

6
45 HZN_—T ‘ 7+L_R5 . (X@)
. 2 \N/ n
R4

R3

50

(worin R, R*, R, R®, X~ und n jewsils wie oben definiert sind) oder ihres reaktiven Derivates an der
Aminogruppe oder eines Salz davon mit einer Verbindung der Formel:

55
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25 - R G- CONH S
CH2 'N,

~~>~<~~~ P 0 307 804%? N
ﬁpﬁog)gdor ei n geschUt zt es Am'onoRfi st, R2 (Cl1 -C6) A kyl”!mmlwﬂmmmln

Hal ogen- Substi tuent en autwei sen kann, R3 COO-, Carboxy oder ein" ge§chUt ztes

Carboxy ist, RWHydroxy(Cl -GCs)al ky] aglar geschUtztes Hydr oxy(C - C6) al kyl

ist, R5 Am no odor ein geschUt zt esRAm stC-EOORAsser st of f oder 35

(CL -C6)Al kyl ist, X- ein Anion ist, ung-n it O oder 1, mt der Bedi nhgung,

daB, () wenn R3 COO- ist, dann ist n O und §ii) wenn R3 Carboxy oder ein

geschUt ztes Carboxy ist, dann ist n 1, oder gingSalz davon, das unfalt: 40

i) Reagi eren einer Verbindung der Fornel: 6 @5R EH

2TCH24 R *(X 0 .R3 R4 50 (worin R3, R4, R5, R6, X- und n

jeweils w e oben definiert sind) oder ihres reaktiven Derivates an der

Am nogeuppe duein R jupcbB? ieydily wig gbesydefitiart sindheder iremypaidiven Petiret anmisy Gashoxyas@rag 2
oder einem Salz davon oder EP 0 307 804 Bi I

p. iij 11111130 '%"arwerfep pingn Yerbjndungder Formel: - COOH 5~~~~~~~~~~ OR 10

(worin RL und R2 jeweils wi e oben definiert sind) oder ihromreaktiven

Deri va;%/ an der Car boxygruope odor ei nem Sal z davonRG)dor ii) Unterwerfen

ei ner Ver bi ndung d J&NH— 2 >
Q~~~~~ C2-R *NNe (%arf%e% , 5, i g%oi | x@¢p obon
dofiniort sind und R18 SChI dor oi n0OS Sanzos davon
der Eli m ni erungsroakti on dcgr Arn nosch tzgruppo | R18, urn eino 25

Vorbi ngung dor For nol : d-gr2 H¥ TOf CC]—Iyt

(KOE)i 35 (wormm R2, R3 R4 R5, R6, X und n jowoils wio obon dofiniort
sijnd) odor emm Sai z davon zu orgobon,
(worin R2, R®, R*, R5, R®, X~ und n jeweils wie oben definiert sind und R', ein geschiitztes Amino
ist) oder eines Salzes davon der Eliminierungsreaktion der Aminoschuizgruppe in R',, um eine

25 Verbindung der Formel:
' 6
N—r : S R
i B N—L[— — C-CONH N
~ 2 '\sj | ® I 5 R
NP —C ly J- R (X7}
5 O Y 2 \N/
o-r? R ! .
R

35

(worin R2, R3, R*, R, R¢, X~ und n jewsils wie oben definiert sind) oder ein Salz davon zu ergeben,
oder
iii) Reagieren einer Verbindung der Formel:

_ 40
e N
.1
. —& - E coun——-rs
S -
- S 7—N~ZF CH2 Y
3
0-R Ra
50 (worin R? und R? jewsils wie oben definiert sind, R®, Carboxy oder ein geschiitztes Garboxy ist und

Y eine Abgangsgruppe ist) oder eines Salzes davon mit einer Verbindung der Formel:

55



odor-iii) Roagioren ol nor Vorbindung dor Fornol: 40 R

:?rZJj OV\DC:_||23YWI0€ N0 obe PRIV ROART ndboji ggl}l“l“lmllm't“m“nl une

Gar boxy ist und V oi no Abgangsgruppe ist) odor oines SafzoS devdn rit*el ner

Ver bi ndung dor Fornel: 55 43 EP 0 307 %04 Bl : : I 1

| ] L] 11121 || ||| * C L S*5

NsR 10 (worin R4, R5 und R5 je wiee oben definiert sind) oder

ei nem Sal z davon, oder iv) Unterwerfe Ver bi ndung der Fornmel: 15

R 5 C- CONE sR N\\I n

O R 20 4

(worin RI, R2, R4, R5, RG, X- und n je\/\étls wi e oben definiert sind und R3b
ein geschUt ztes Carboxy ist) oder eines™Salzes davon der

El i m ni erungsreakti on der Carboxyschut zgruppe in R3b,um ei ne 25
Ver bithdung @efin R Rirpnd ReHgveligwie oben definiert sind) odeq:qmepg&a(;@mn. oder
R S tst iv) Unterwerfen einer Verbindung dexffqrmely, 35 -R

4 3~~ (worin R, R2, R4, R5, R6, X- und n jeweils wi e oben definiert sind
und R3C COO- oder Carboxy ist) oder ein Salz davorh&u erhal ten oder 40

v) Unterwerfen ei ]eﬁi_v [ b der E | : R6 N # >2 A 2
R3R 50 R g[ ?n&‘ﬁﬁ : . a
[worin Rl, R2, R3, RE{,, XC undAn. N en %efi m“ért’ni nd und R4,
gescht | tzt es Hydr oxy(C %jal l&/l i st oder ei WSaI zes davon der
El-i m ni erungsreaktion deroj:k roxyschutigruppe in |R4a um ei ne Ver bi ndung
der’ gprmel : 55 44 r?

L

(worin R', R?, R*, R®, R€, X~ und n jewsils wie oben definiert sind und R3, ein geschiitztes Carboxy
ist) oder eines Salzes davon der Eliminierungsreaktion der Carboxyschutzgruppe in R3,um eine

25 Verbindung der Formel:
I Rs
~ a0 N™T] S
Rl_t T-C—CONH j,:l/ e[’ R . (x@)n
g R s S—CB,=N
. é 2 3 ,
35 R _ Rc ,R4

(worin R', R?, R*, R®, R®, X~ und n jewsils wie oben definiert sind und R3; COO™~ oder Carboxy ist)
oder ein Salz davon zu erhalten oder
40 v) Unterwerfen einer Verbindung der Formel:

RG

s !
* R _ﬁ-CONH Ol If-g5 . %9,
’ 23
é-Rz y

R
50 a

I
/FF
w0
\

[worin R, R, R3, R®, R®, X~ und n jeweils wie oben definiert sind und R*, geschiltztes Hydroxy(C: -
Cs)alkyl ist] oder eines Salzes davon der Eliminierungsreaktion der Hydroxyschutzgruppe in R*,, um
eine Verbindung der Formel:

55



EP © 307 804 Bl 1 1112111 Jill IiT 1T 3+—31——CON

5. E) OR ' 0O tworin R1,
und n jeweils wi e oben defini ertE§°r1387&ﬂ§B 4 b Hydroxy(Hmm !W”ﬁm
oder ein Salz davon zu ergeben odor vi) Unterwerfen einet

Fornol : 15 2R
R N-FI11- 5 (X 2D rRECHNI  a

) n 20 . A CONE— 1
0-R Rl—ﬁ@'et (f-CONE—F ZE @W-RJB RAXFI, R4, R, X-
und nsjeweils w e oben ifert spalf Begehtitztes Amino ist) odor
ei nes Sal zes davon der Eli m¢ni er @gsreakfi on der Am noschutzgruppe in RW
um ei ne Verbin- dung der Fogm2 30 3 R S~~=g~~~ RI#VCCNONT.Y; Sit 35
ARL 2 14 (worinR,Rg2, R3, R4, RA )Cund n

jeweils wie oben definiert sind) odor ein Sal z davon zu ergeben. 40 2.
Ver Far en nach Anspruch 1. worin Rl Am no, anm no

(G - COs) Al kah8y '5‘ n6*3 iFE¢ 8. %5 "Q‘ti' Jewe%)wm obgp d?fgleﬂ s'a%lgfzdlﬂ‘b?('gd@y(ci -Gkl st

Hal ogen- Subs9et 9I&H %ﬁﬁiﬁs a}_n R3 COO, Carboxy oder Ar(C -Cs)-

al koxycar bon¥f) meﬂem 8RNI AT ForlskA  kyl . (a1 - 08) Al kanoyl oxy( Gi

-Cc) al kyl odor Carbanoyl oxy(Cl -Cs)- alkyl ist und R5 Am no odor (G
-Cs)AfskanoyI am no ist 45 3. Verfahren nach Ansprﬂﬁh 2, wrin R Amno ist
und R3 COOr odor st. 4. Verfa gen nach A soruch 3, worin R2 (C

- CCs) Al kyl oder Dl‘ha W‘(ﬁ-c@ﬁi rlf'_cl__ Bahr R@gch Anspr uch
4, worin 2 Methyl e flii uor net I bﬁ!y ?ﬁeth nFor nyl oxy-
e‘t-HyI20 2- Acet oxyet hyI oder ¥- Car |§‘N/ R5 Am no, Formam do
oder Acetam do ist und RA SSfI‘S of f oéibr Met hyl [l st. 6. Verfahren nach
QT,pruch 5 zur Herstellung Gl

7f1-[2-(2- Am not hi azol - 4-yl ) - 2- met hoxyi m noacet am do]

3-[ 3-am no- 2- (2- hydroxyet hyl ) - 1- pyrazol i ol net hyl - 3- cephem4 car boxyl at
(Syn- #ssoner ) (wodreR', 8843 -X"fuadl 8 daweisswié olwn deffiniersind ABd R®, gesehitztes Amjgp ist)S 7.
Modi fi zi er unepetieises\fsizbsmdiavernder firpiniernosisekiion der Aminesthiizgrurph i Blet Wh ping ¥erkin- daB

ei ne Ver bi nddung derdieorm®br nel | odor ein nicht-toxisches Sal z davon,
hergestelit durch ein Verfahren nach Anspruch 1, durch Zusamrenm schung

qdor Prasentation der genannten Verbi ndung nmit eingg pharnmazeutisch
vertr¥gli- — _
1 ....C-CON
R | L ©
"t; [ H[ L];l_cﬁ_ /‘—ﬂnz-(x )
35
-

{worin R', R2, R3, R*, R®, X~ und n jeweils wie oben definiert sind) oder ein Salz davon zu ergeben.

40
o 2. Verfahren nach Anspruch 1, worin R' Amino, Ar{(Ci-Gs)alkylamino oder (Ci-Cs)Alkanoylamino ist, R?
(C1-Cs)Alkyl ist, das 1 bis 3 Halogen-Substituenten aufweisen kann, R? COO~, Carboxy oder Ar(C1-Cs)-
alkoxycarbonyl ist, R* Hydroxy(C1 -Cs )alkyl, {C1-Cs )Alkanoyloxy(C1-Cs )alkyl oder Carbamoyloxy(C1-Cs)-
alkyl ist und R° Amino oder (C1-Cs)Alkanoylamino ist.
45

8. Verfahren nach Anspruch 2, worin R' Amino ist und R® COO™ oder Carboxy ist.
4. Verfahren nach Anspruch 3, worin R? (C:1-Cs )Alkyl oder Dihalogen(C,-Cg)alkyl ist.

s0 8. Verfahren nach Anspruch 4, worin R2 Methyl oder Difluormethyl ist, R* 2-Hydroxyethyl, 2-Formyloxy-
ethyl, 2-Acetoxyethyl oder 2-Carbamoyloxyethyl ist, R® Amino, Formamido oder Acetamido ist und RS
Wasserstoff oder Methyl ist.

6. Verfahren nach Anspruch 5 zur Herstellung von 78-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]-
55 3-[3-amino-2-(2-hydroxyethyl)-1 -pyrazol|o]methyI-3-cephem-4-carboxylat {Syn-Isomer) oder des Schwe-
felsAuresalzes davon.



chen VerdUnnungsnittel oder Tr~ger in elne passende phar mazeutlsche Form

gebracht wird. 5 Revendlcations_Reyv. tl ons pour |es HM

sul vants: AT, BE, CH, DE, FR g ig%B?%‘LU, NL, SE 1. |mﬂlﬁmiw H“‘

preparer un corrpose c6phbnme de- Ia formule: 10 R6 15

RS (%) wgz 7 d@aaSva&s' daBh ARbnRRLY, WhduANi deraRiblisier, GHB i PEOREE deR2 est

un (O - Cy, QH 'mcﬂ%ﬁscl@é@al& ofl, ﬁrg@ﬁél@gﬁ?&?éin Q6NN fiath FnsgraeR Al SurchR3 est
v Ws a?rf'f\{ r‘ﬂ?é%u@d"odéF‘Pﬁ?efn lfonydeP hédbhridbn Verdindung mit sinemharfiiateutisth berekighx y ( C

- CS) al kyl @nh@eritndingbntel ddet Trider )efHe oidsendd pRdnAgButistRd FOM gebRacl@Nirdlo ou un
am ng protege, R6 est un hydrogbne ou un (C -Cs) alkyle, X est un anion, at

N est egédendicdllons 1. 30 avec comme conditions qua: (i) |lorsque R3 est
un COO- Revehditations paiir I&CEthts @ontedctants Suivaots s QU,BERSHRA, FRIGE; i ok NbUSEIN
carboxy prot6g6, alors n est egal a 1, ou un sel de celui-ci, acceptable
sur | e pl @nocpdéaronmmépater oruempGE céphdmederfadadulsel on | a revendi cation 1, dans
laqued | e Rl est un amino, un ar(C, -GCs)alkylam no ou un (G

-Cs)al canoyl amino, R2 est un (Cl1 -Cs)al kyI e qui pout_avoir 1 a 3 hal ogbnes,
R3 est un COO, un carboxy ou un ar(G -Cs )al coxycau%onyl e, R4 est un
hydroxy(C -GCs)alkylde, C% )al c | oxy (G al kyl e ou un

car banoyl oxy(d RCs)_aT IeE ef] Rs fest u@ ZQSJ

- Cs) &1 canoyl am no. 3. se se | daﬂ’é | aguel l e R1
est un am.no et 45 é 2un un car box s 4. Conpose selon |a
revendi cation 3, dans |aquelfe R2 est (C, -Cs)aRkyle ou un di-hal o(C
-Cs)al kyle. 50 5. Conpos6 selon |a revendication 4, dans |aquel'le R2 est
ungf hyl e ou un difluoronethyle, R4 est un 2-hydroxydthyle, un

2-fornyl oxyftbyibi: Un 2-acet oxyethyle ou un 2-carbarnoyl oxyethyle, Rs est

n%%m NO, UNRT QF IBMibBuQH akhio pyeim do et Rr, est un hydrogbne ou un
methyl e. 55 R est@BREHalRR @npduﬁavbleveﬁdlhlﬁgﬁ!émmﬁlﬁ sopstituants, | e
7, B-[ 2- ( 2- anhn&t it GO, udcayioky alr uniaiborgyriradgénacot ani do] - 3-
25 R* est un hydroxy(Ci-Cs)alkyle ou un hydroxy(C1-Cs )alkyle protégé
RS est un amino ou un amino protégé,
RE est un hydrogéne ou un (Cy-Ce) alkyle,
X est un anion, et
nestégal 4 0 ou 1.
30 avec comme conditions que :
(i) lorsque R3 est un COO—, alors n est égal 2 0 et
(ii) lorsque R? est un carboxy ou un carboxy protégé, alors n est égal & 1,
ou un sel de celui-ci, acceptable sur le plan pharmaceutique.

wle,

35 2. Composé selon la revendication 1, dans laquelle
R! est un amino, un ar(C1-Cs)alkylamino ou un {C;-Cs)alcanoylamino,
R2 est un (C1-Cs )alkyle qui peut avoir 1 & 3 halogénes,
R3 est un COO~, un carboxy ou un ar{C; -Cs Jalcoxycarbonyle,
R* est un hydroxy(Ci-Cs)alkyle, un (C1-Cs)alcanoyloxy(Ci-Cs)alkyle ou un carbamoyloxy(C1-Cs)alkyle,
40 ot
ot R® est un amino ou un (C1-Cg)alcanoylamino.

3. Composé selon la revendication 2, dans laquelle
R' est un amino et
45 R2 est un COO™ ou un carboxy.

4. Composé selon la revendication 3, dans laquelle =~ -
R2 est un (C1-Cs)alkyle ou un dihalo(Ci-Cs )alkyle.

s0 5. Composé selon la revendication 4, dans laquelle
R2? est un méthyle ou un difluorométhyle,
R* est un 2-hydroxyéthyle, un 2-formyloxyéthyle, un 2-acétoxyéthyle ou un 2-carbarnoyloxyéthyls,
R® est un amino, un formamido ou un acétamido et
Ré est un hydrogéne ou un méthyle.
55 -
6. Composé selon la revendication 5, qui est le 78-[2-(2-amincthiazol-4-yl)-2-méthoxyiminoacétamido]-3-
[3-amino-2-(2-hydroxyéthyl)-1-pyrazolio]méthyl-3-céphdme-4-carboxylate (isomére syn) ou son sel
d'acide sulfurique.



[ 3- am no- 2- (2- hydr oxyet hyl ) - 1- pyrazol i oj n6t hyI 3 cephbne- 4- car boxyl at e

(i sonbre syn) ou son sel d'acide EP 0 307 804 Bl
Piinp 121221 I(lijl 11121 112121 * %%gﬁ;b&llﬁi

un c‘.t)rrpose cep.hiorre de la formule: R6 R I. > 7 o Ocﬁmlrmm“'"lmﬂ”m

R5* (1 X0) 710Procédé pour préparer un composé céphéme de la fornBle
dans laquelle: R est un am no ou un amino protege, R2 est un (1

-Cs)al kyl e qui peut avoir 1 A 3 hal ogbnes comme substituants, 15 R3
est un COO-, un carboyy ou un carboxy proteg6, R4 ewst un hydroxy(G

-Cs)alkyl e ou un h,yl;lr X I%al kyl r ot ege est un am no ou un
ani no protege, R6 estl unl L:E) ou|un [ st un anion,
ou l.Aavwe Hi

et 20 n est eg§ 0 (;11) | or sque
R3 est un COO, alors n est¢egal "a 0 et (||) Iors ue R3 est un car boxy ou
un car boxy prot eg6, alors r)% egal A @43 ou un se¢j4 de celui-ci qui

conpr dhd 25 i) de fai eagir un conpos6 dé la formule: 6 30

~~~~~~~ S 30 H2 N > @ R5
(XE)) R3 da"s'aque"e dans aquelle R3, R4, Rs, Rr-, X- et n sont
chacun comme un c %ﬁ' §g§ | rive reactif au groupe am no ou un
sel de,cel ul - y a"' "Fg Gommg §ubstityants, C- COCH O R

box .
(dans faquel | g un car dessus), ou son dé6rive
reactif au gr ﬁd.l%zﬁgﬁ' é’ e‘ al %adéy'e,pr%%?éSQ 55 47

RS est un hydrogéne ou un (C1 -Cs)alkyle.
X~ est un anion, et

20 nestégalaOou 1.
__ . avec comme conditions que :
s’ (i) lorsque R® est un COO™, alors n est égal & 0 et
(ii) lorsque R3 est un carboxy ou un carboxy protégé, alors n est égal & 1,
ou un sel de celui-ci qui comprend
25 i) de faire réagir un composé de la formule :
6
w B N——" ® o
30 2 ' CH .- I 'j—Rs - (X )n
R3 R4

35
(dans laquelle R®, R*, RS, R®, X~ et n sont chacun comme défini ci-dessus),
ou son dérivé réactif au groupe amino ou un sel de celui-ci, avec un composé de la formule

40

: ) N
v 1 —~COOH
R —h\_s’ E

(dans laquelle R' et R? sont chacun comme défini ci-dessus), ou son dérivé réactif au groupe
carboxy ou un sel de celui-¢i, ou
50

47



EP O 307 804 B1l i) de sounsttre un conposd
de.la fernule: 5

?RECH_R4 R5, R6, X- et n sont ch]:(t?nqgg:omiemdeflm Rdeg uﬁmmlllmwn‘luﬁllﬁn

- am no prot eﬂ@bs&haﬁ@uﬁ%ﬁ@é&&hwmﬁé; A une rdactl on d' 6finfnatid

groupe am no protecteur Rl ,, pour donner 15 un conpos6 de Ia
formule: H2N.CC SJCCNH 20 H-$ o<~2
RS (X) 0-R 2R 25 (dpns |aquelle R2, , R4, RS, RI§6 X- et n sont chacun
comme ddfini ci-dgbslis) o Jcmosgl_ - Ci ii). de faire r6agir un
conpose de |a forrl & <30 - g@ B-SRD . (X@)
O R2R (dans | aquell e F§1 etNR2 sqya-—clﬁ B8fini ci-desstis R38 est un
car boxy ou un car boxy prot@lgd et” 40 Y est un groupe qui part) ou un
sel de celul-ci, avec un o'@;m%se de IaR?or mul e: _
5R 4% so (dans Iaquel I e Fi, R5 et R6 sont chacun comre defini ci-dessus) ou
un sel de cel ui - ou.iv) de sounettre un conpose de |a forrrul e 55 48
EP 0 307 80@3'1% jaaliolie R, e, RY, R, Fe, X 9*1‘501'13"2&“" °pITY g4 ghpeppus ¢t | | 111 RI-tfIL
CI CON E~ a 68t un amino protégé)
~~~~~~~ F@éy une réactlon d'éllmmaﬂog df(?“{"ﬂedﬂgm? &aﬁg?qr ge ﬂjg- pqp@don@f R5,
R6 R et n son chacauf?lrm(lzllgnne defi ni -dessus et R3b est un carboxy
pr ot dg6) 6
i C~CONH N R
. HoN—gt= ——C~
w LW . &f s e
20 NF—TC ] R7 (X™)_
S 0] Y 2 NN~ =
e O—R R IA
g4
25
(dans laquelle R2, R3, R*, R, R®, X~ et n sont chacun comme défini ci-dessus)
ou un sel de celui-ci, ou
i) de faire réagir un composé de la formule :
o 30 N—
g —&j‘r‘ -coun——rs
S o7 P —CH,~Y
_ 3
- g2 r;
(dans laquelle R' et R? sont chacun comme défini ci-dessus R3, est un carboxy ou un carboxy
protégé et
40 Y est un groupe qui part)
N ou un sel de celui-ci, avec un composé de la formule :
RG
* 5
I
Iil/
4
50 ' R

(dans laquelle R*, RS et R® sont chacun comme défini ci-dessus) ou un sel de celui-ci, ou
iv) de soumettre un composé de la formule :

55



ou ‘un sel de celui-ci, a une reaction d' elimnation du—greupe—ecarboxy

gr_cotecbﬁ;ﬂRgeoR%b pour dOEESrR_%L‘gg&qE@?&'d?agﬁewreng MMEM’"MMLI )
e

et n sont chacun comme d6fi ni -dessus et R3. est un

ou un sel de celui-ci, ou v) de sounettre un conpose de la formule:

R~~~6 R~~ s~~~ as _ ~rcCO\IE

5 40 [dans | aquelg %_TB‘ X- et n $‘ont chacun come d6f| n|
-dessus et R4, estL'~ rl droxy ( Cs)alk @ -oyfsel de

ceI uisci & une r~act|%n eI [ m Widir oxy priot ectreur de R48,

pour donner 45 un j:o os de a or -6L- -e | j L 5

(X0) -" ~1~-E2N.F.N - O)d»r 14 A-R2 R4

55 [dans laquelle R, R2, R3, R5, R6 )P et n sonf chacun comme defi ni

| -dessus et R4 b est un hydroxy (G -Co6 )al kyle] 49 J EP 0 307 804 Bi

ou urfesel de cel ui - C L M

vi) de sountdans Baysle B’ofﬁa&%@sd@ Xaetingpphghagun epmue défini gigigssus et | ~-

CP-1+ S R% ggun earbotyXEo 964 1 |§|

-l OR ou un sel de celiixcl, & une réactlon d'élimingiop gu groupe carP@grpgotchurlﬂgﬂ ® Rl, R2, R3,

R4, Rrt, ) C Payr darnetyu compost 3R 1B  dMF i ni -dessus et

N~ Rs
Rl__u.L -i._. C-CONH e~ [ Sj i ,/ 5 o
U, rR% . (xY)
~ ﬂ OJ—-I; \'4—.ca2-1~1\N M n
2
> é_g 23 14
= R
26 '
{dans laquelle R', R2, R*, R5, R®, X~ et n sont chacun comme défini ci-dessus et
R3; est un COO~ ou un carboxyle)
ou un sel de celui-ci, ou
P v) de soumettre un composé de la formule :
~
6
i S r_7L_R
R—tz C~-CONH O TI_.5 e
35 s” |l I e e R™ - (X))
= =
3 .
3-52 R l )
. Ra
S
e
[dans laquelle R?, R?, R?, R, R®, X~ et n sont chacun comme défini ci-dessus et
R*, est un hydroxy (C1-Cs)alkyle protégé]
ou un sel de celui-ci & une réaction d'élimination du groupe hydroxy protecteur de R*,, pour donner
45 un composé de a formule :
6
10 e con-v-—rs [—--HR. - o
50 R—tb | J— Z 9"'1"—33'(:‘: 'n
S J / Fz" N\N)
) 3 |
o-R> R pg

55

[dans laquelle R!, R?, R3, R%, R®, X~ et n sont chacun comme défini ci-dessus et
R*; est un hydroxy (C1-Cs)alkyle]



R5s "est un am no proteg6) ou un sel de colul-ci, a une reaction

d' elimmpation du groupe am no pEBtoes%t_,%ld‘r‘Bde R5, pour—donner—un—ctonpost de

| a formul o: 20
6 K ~~~RL 3j CON~p. <, 1n2 (X n 25 R2 Mﬂl”ll'lﬂelﬂ(]llt’|||“| 30
(dans | aqueb @ 8l de B, B3 Pt. RI,, ), et n sont cha «C ndesi n

-dessus) ou un sel de celui-ci. 8. Conposition pharnacoutique qu
corrprend Cayaeoumdifeih cBMposd @b laffermiad : CONPose selon | a revendica- tion 1 ou
un sel de celui-ci acceptable sur |e plan pharmaceuti que en nel ange avec
des wsectuers acceptables sur | e plan pharmacouti que. 35 9. Conpose selon | a
revendi cation 1 ou_l sel s de ceIuI-ci accept abl sur le plan

phar maceut i que pqm¥ e gant quo di cament. 10. Conpose
selon | a revendicatio 1 0 %ﬁﬁﬁ da celjui - cC)ﬁcEﬁptqple sqg)le pl an
phar macout i que pour 40S Nune ;y) cmf-tnn/équaag‘e dtj m crobi en.
11. Wilisation d' un conpo e6 se@0n | a revendlcahq n1let dusel de
celui-ci acceptable sur 2n pharnagéuthue poyr |la fabrication d un
n6di canment pour |e traitenent t her apeuti que de ngl“adi es i nfectieuses, 45
Revendi cat |l ons pour |'Etat contractant sulvant: ES 1. Procede pour preparer

un compose Len Ii'a%me gle IJZ %flgr H’-’U g(g etn sont chacun gpmme dé(ﬂg{ cs@ssus et

a6 st un amino pr
0T. 21 elu |, Sréa%{? n d'ellﬁ Ftlon %07 0§p0 am"l‘o pmﬁcﬁ%’r S%R hpoahi:l%lger '

IJIIJLIIIIL%%JjﬂS d,amﬁ, ans aq uel est un a
protege, R2 est un (C Yal kyl e qui peut avoir 1 a 3 hal ogenes comme

stfsfi tuants, R3 est un CII} un car boxy ou un car?oxy protege, 5
R4 est un hydro§ﬁfoﬁ )alkyle ou un hydroxy(C SF al kyl e protege, R5 est
n

uR_amn no ou un hydro b ou un (C -C6)al kyle, XC
est un anion, et n 0 t%pnﬁ copquions que: (i)
| orsque R3 est un CII} rs ng ) Ha 0 XM

25
l

\

4
R
% 1 R2. R R*. RS ini ci i-ci
80 (dans laquelle R', R?, R3, R*, R®, X~ et n sont chacun comme défini ci-dessus) ou un sel de celui-ci.
8. (?omposition pharmaceutique qui comprend, comme ingrédient actif, un composé selon la revendica-
tion 1 ou un sel de celui-ci acceptable sur le plan pharmaceutique en mélange avec des vectuers
acceptables sur le plan pharmaceutique.
35
9. Composé selon la revendication 1 ou les sels de celui-ci acceptables sur le plan pharmaceutique pour
une utilisation en tant que médicament.
10. Composé selon la revendication 1 ou un sel de celui-ci acceptable sur le plan pharmaceutique pour
.- 40 une utilisation en tant qu'agent antimicrobien.
s
11. Utilisation d'un composé selon la revendication 1 et du sel de cslui-ci acceptable sur le plan
pharmaceutique pour la fabrication d'un médicament pour le traitement thérapeutique de maladles
infectieuses,
45
Revendications pour I'Etat contractant suivant : ES
1. Procédé pour préparer un composé céphéme de la formule :
50 5
1 N—p
R ,‘,"C°NH”] ngL 85, (x©
N o/_N ~ CH - J ) n
55 _ 5 ’
0-Rr2 R3 r*

50



(ii) lorsque R3 est un carboxy ou un carboxy proteg6, alors n est egal 1,

ou_un s_gl de celui-ci qui corrprendtlP dquf a1| re reagir un conpose de | a
ngf..‘é'xg-_iﬁ .H( RN x 5 20 i 0 JllllllUlllH MR
25 quel | e RS, R4 R5 R6, X- et n sont chacurf cémm® d&fii

gu groupe amino ou un sel de celui-ci,

dessus) OH, ?ﬂﬁd %qm

avec un Conpoﬁees‘flﬁn )QI V§P1 2 3 halogénes comme substituants,
Rl -- aggo a,g hRxyrot8ds, R2 sont chacun come defi ni
deS§US) ow §Qﬂn ﬁkﬁfdxy(a -t8arAd du uatuyamm)aw&)ﬂméou un sel de celui-ci,
Ou i i) de soupebdtuRarifo 6OIMAG® pistégea fornmule: 40 s Rf a
~CONH-y R¢ est un hydrogéne ou un (CiFs)alkl/id- 5 .0e 48
N X~ Bkt un anion, et 2H ~F | ~~~~~~~~~ O R R3 2 50
(dans | aquel | e eftEgalRI,0uR4, R5, Rr,, X- et n sont chacun comme d6fi ni
- dessus, aybc dRmeneaonditions @wei:no prot ege) ou un sel de celui-ci, a une

reactlon d el( loisoiet Aot W COPovpsen avtfarba 9iebt ect eur de RF', pour donner un
conpose de | difasaseiRbest Grcarbexy ou ipparhogPros.Alomsmes Sehd 191 1111 H | 11
11111111i i ouyg sel de celuiri qui compreqd

F N " dejfgireegagjepn compasede la formule iy | 7 | :
R ®( )r 2 ~ R R | 5 2
>t J- - LH r® (X 13 2 O R~~~~~ R 10
(dans laquelle R2, RS, LH4 Rs et n Sé hacun comre defini ci-dessus)

L CH —RS ° (xe)

~ 20 04 / \\z/ o

(N

25 (dans laquelle R3, R*, R®, R®, X~ et n.sont chacun comme défini ci-dessus),

ou son dérivé réactif au groupe amino ou un sel de celui-ci, avec un composé de la formule :

. N
O r? i E—cooa
S/
[

35

(dans laquelle R' et R? sont chacun comme défini ci-dessus), ou son dérivé réactif au groupe
carboxy ou un sel de celui-ci, ou
ii) de soumetire un composé de la formule :

,. 40
o R6
1} CONH— /
R, ﬁ" - '| 7 5
a ~ S P _ CH ’U R . ( X @ )
45 ' liz 07— 27\ r
]
O- R2 R3 R4
50 (dans laquelle R2, R3, R*, R®, R®, X~ et n sont chacun comme défini ci-dessus, et

R', est un amino protégé)
ou un sel de celui-ci, 4 une réaction d'élimination du groups amino protecteur de R',, pour donner
un composé de la formule :

55
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ou un sel de celui-ci, ouiii) de faire reagir un conpose de la fornule: 15
2R; TJ .. CONHy CH2-Y 52~~~~=—=—20
2 OR a (dans FB(?L?@FP@“RI& et R2 sont c wnm

i -dessus 25 R3a est un carboxy ou un carboxy pr mmm

groupe qui part) ou un sel de celui-ci, avec un conpose a fortulde:

def i ni

q3C O R2
" 50

~~~~~~~ R 1{ (dans laquelle R4AF, R5 et R”E sont chacun comre
- dessus),, 4

!

i ni 0, sel ceIuI Bu iv) de soumettre un
corrposG de | a fo#”rﬁﬂe\@j I c2CoNt (@\u—/ _ o
compe 1 Il AR G w. wouxs 2
OZFF\.
l

RO (dans laquelle R,

. R
R12, RFi Rs, Rrl, X- et n s%n’t" chacun come defini_gci - dessus et R3b est un
car boxy prot6g6) 55 ou un sel de celul-ci, ®a une rdaction
d' el 1%m nati on du groupe carboxy protecteur de R3b pour donner un conpose
de | a f or m/dens lagyelie H"’g?.; RS, @@ﬁs &0 #t psgont chacun comme défini ci-dessus) iii ii 1l il

| * C L

ouyyn selgie-celgi-cy ow;j - 3. > .C H eN R

* ) CH iii)_dg faire réagltp&composé de la formule : R3 C R
10 (dans |l aguelle RI, R2, R4, Rs, R6, X- et n sont chacun conme d6fini

-d8ssus

¢

20

25

30

35

50

55

et R3. est un COO,, ou un carboxyle) ou un sel de celul-ci, ou 15

Lo

V) de sounettre un corrposle_[g_ | r e S
e ;3—16 et 1%

o "'—Nj/_ CH,~Y¥
2 R
O-R a

(dans laguelle R! et R? sont chacun comme défini ci-dessus
R3, est un carboxy ou un carboxy protégé et

Y est un groupe qui part)

ou un sel de celui-ci, avec un composé de la formule :

N/

l
24

(dans laquelle R*, R® et R® sont chacun comme défini ci-dessus)
ou un sel de celui-ci, ou
iv) de soumettre un composé de la formule :

—_ 6
¥ R
R™—1- |~ C-CONH— ) /
l\ )’ “ l I & _l_._zS . xe
ST X o N / CH,~ \NJ 2 ( 'n
0-R R I4
R4

(dans laquelle R?, R?, R*, RS, RS, X~ et n sont chacun comme défini ci-dessus et

R3p est un carboxy protégé)

ou un sel de celui-ci, 2 une réaction d'élimination du groupe carboxy protecteur de R3,,
pour donner un composé de la formule :



R6 20 R1-1] -CONH X>> -9tR5 (X3

R.a [dans laquelle Rl, R2, R3, '38 - et n sont chac 'I“WMHI'E“NH llu
ci -dessus et R4, est un hydroxy %o @%P yl e prot6gej el
de celul-ci a une reaction d dlimnation du groupe hydroxy protecteur de
Rla, pour donner un corrpose de Ia for mul e: N7-1R3

RS W e * e %) 40

p4 [dans |lequell e RINR2 set n sont/ chacun co defi ni
ci-dessus et R4b Rsi %% hy roxy ( Ef?-) | kyl @”45 R° . Qﬁn sel de
cel ui sci, ou vi) de s re un cg G, rfl e: 50 2 R
N IR6 9 4 > L C~~~~k 0% = n RN
L~~~~I1, CFWN | 55 _a 3 oR R3

R- (dans | aquel l e R1, R2, , R4 R6s XRcet n sont—.ﬁchacun come defi ni

i -dessus et 53 .. AEP 0 307 804 Bi

| 12113 |[[]]] 1113 11111IIIL(L|*C M S * R58, est un am no
prot6ge) ou @nsdaapelig & EBIRi Fe etrhaon%@a@mcemmeid@nwﬁﬁatslebn du groupe

ami no prot ec‘i‘e&?‘“ﬂ@oﬂw"”'g‘@m" ¥®nner un conpose de la formule: 5
6 R1- C- CON ouun selggcelw-m (o]
Rz 43 R4 15

10
(dans’™| aquel‘f)geﬁmeﬁﬁu"ﬁ?%"mﬁfe'ﬁ%’fmu'ex et n sont chacun come defi ni
i -dessus) ou un sel de celui-ci. 2. Procedd selon |la revendication 1,

dans laquelle Rl est un amno, un ar(G -Gs)al kyI no ou un (C, -Cs
. ).al canoyl am no, R2 esf_un (C, Cs)al kyl e qU| peut ,av0|r 1 & 3 hal ogbnes, 20
R3“ess, un COO-, unijcdrb bonyl e, est un
hydr oxy(Gi - C6) al kR Qak q- Cs)al chn yI AR e otk F@
cQrbanoyl oxy(Cli - C) al kyI e /ém no ou un (Cl

-CG al canoyl am no. 25 & rocedd sel (o]¢! I3a revendllcatl on 2, dans |aquelle
Rl est un amno et R3 est ou un rboxy 4
2 : Ra

[dans laquelle R!, R2, R3, R5, R®, X~ et n sont chacun comme défini ci-dessus et
R*, est un hydroxy (C1-Cs)alkyle protégé]

~/ 30 ou un sel de celui-ci & une réaction d'élimination du groupe hydroxy protecteur de R*,, pour donner
un composé de la formule :
6
R
N™T] {
l ' —"c CON-- |
) Rk I J— o l—-{-Rs.(x@)n
/ N 27 N) i
S 23 l,
O- R2
R P‘b
S

[dans lequelle RY, R?, R3, R®, RE, X~ et n sont chacun comme defini ci-dessus et
R*, est un hydroxy (C1-Cs)alkyle]

45 ou un sel de celui-ci, ou
vi) de soumetire un composé de la formule :

R6
50 'Ql —_j—f CONE j I : s e
J l Z Ch ‘- R &,
RPRe S
5 2 R3 I‘
55 O-R R°=

(dans laquelle R, R?, R, R*, R, X~ et n sont chacun comme défini ci-dessus et

53



4. Proc6de selon | a revendication 3, dans |aquelle J3 R2—est—ur—(€;

-Cs)al kyl e ou un dihalo(G -0C6) Proc6de sel g n 4,
dans laquelle R2 est un nethyl e%@yq.?ﬁsﬂipﬂuoronet hyl e, Mﬂﬂ lm 'li ‘“'0
2- hydr oxyet hyl e, un 2-fornyl oxyethyle, un 2-ac6t oxyet

2- car banoyl gx j%g Jnﬁnop?’ g6) O est un am no, un formam do ou un ac6t am do
et R, est ilﬂ SOGHRILE, £ UndWRadiél Ffiiatid. du%&ﬁ@%n@&lﬂ@&edr@e REeVERugméd on 5,
concer nant gfcompsssldad1d émaid:not hi azol - 4-yl) - 2- n6t hoxyi m noacdt ani do] -
3-[3-am no- 2- (2- hydroxy6t hyl ) - 1- pyrazol i 0] rret hyl - 3- cephbne- 4- car boxyl at e
(i sogbre syn) ou son sel 40 d' acide sulfuriq Revendl| catl ons pour
|'" Etat contractant sulvant: GR 1. Procede pour prfeparer un conposa cephene

de la formule |:,43¥R B0 ~_ S CN HCE2-
1= S ﬁgugﬁ est (El@hm no ou un

R (XE)) OR2 R™TJf ° daps |
am no protege, R2 eSS-n {C, - eyl £ qui Na»voir 1 & 3 hal ogbnes
comm® substituants, R3 estf un @D, uih _car boxy oy un car boxy protege, 54

EP 0 307 804 Bl _n2; IR3 LY J41111 11111 R4 est un
hydroxy(C -C6) al kyl e ou un%ydroxy(CI -C6) al kyl €  protege, Rs est un am no
ou un am' no proteg6, R6 est un hydrogene ou un (G -GCs) al kyI e X- est un

or stfue Ra. (et oleo e BB 1 ele Sy oo vt ST SRGRLY T BB,

car boxyzo up calgrl]og XYool c%%qedanglague n est egal a 1 ou un sel de celui-
gu:E clzgrrpr%lﬂsﬁﬁ amino, un alj( (C,f%lktflgr'n'ﬁ '&s)&'&nmses de la forrml]_eCHg ??R

R2 est un (C1-C i peut avoir 1 enes
(X4 5 R R® est un 060‘51% )(Cdl O arl Wﬁl g@cﬁnylgdf Rs, R6, X- et n sont chacun
come def iRPlostGin hq&aa,uﬁ )Gs)aﬁlﬂe smrec I;alea yrowtmau@ra ofl uR Y&t BaridYloC: B4 )alkpe S de
cd| yi -ci, gavec un conpos6 de la formul

R’ est un amino ou un (C1-Cs )alcanoylammo.

25 3. Procédé selon la revendication 2, dans laquslle
R? est un amino et '
R3 est un COO™ ou un carboxy.

: 4. Procédé selon la revendication 3, dans laquelle
/s  Reestun (Ci-Cs)alkyle ou un dihalo(C-Cs)alkyle.

5. Procédé selon la revendication 4, dans laquelle
R2 est un méthyle ou un difluorométhyle,
R* est un 2-hydroxyéthyle, un 2-formyloxyéthyle, un 2-acétoxyéthyle ou un 2-carbamoyloxyéthyle,
35 RS est un amino, un formamido ou un acétamido et
RE est un hydrog&ne ou un méthyle.

6. Procédé selon la revendication 5, concernant le 78-[2-(2-aminothiazol-4-yl)-2-méthoxyiminoacétamido}-
3-[3-amino-2-(2-hydroxyéthyl)-1-pyrazolioJméthyl-3-céphéme-4-carboxylate (isomére syn) ou son sel
40 d'acide sulfurique.

Revendications pour I'Etat contractant sulvant : GR

1. Procédé pour préparer un composé céphéme de la formule 1 :

45
RS
Rl-ﬂ-_{——— C~-CONH S ®
TR ] T 5. O
50 S IH O/J_N A CHZ" \Nﬂ R (x*) n . (D)
f I
0-r2 r> r?
85 dans laquelle :

R! est un amino ou un amino protégé,
R2 est un (C1-Cs)alkyle qui peut avoir 1 & 3 halogénes comme substituants,
R est un COO~, un carboxy ou un carboxy protégé,

54



25 —COK k= 30 (dans -

| aquel e RI et R2 sont chacun co dessus) tif
au groupe carboxy ou un sel de cgﬁe?g%;é&cm ii) de sourlrﬂ'l'ﬂ> Ilu'ﬁ“”ml’ mr

la fornule: 35 RL -, NCO >C2

R4~~~ fj ~~coNBestud Iﬁ%roxy(& -Cs)alkyle ou un hydroxy(G1 -Cs yalkyle protéﬁé
14 0OR RS est orRamino ou un amino pr dans [aquel R, R3 R4, RS, R6 X-
et n sont charUest conggEHafol b ((I;#esyga&&us et Rla est un am no protdg6) ou un

sel de cel ui -XT estan arivdy, ¢teact i on d' el i mi nati on du groupe am no protecteur de
Rla, pour donmestégaha0enpose de | a fornule: 50 55 55 EP 0 307 804 B1 !

L M S EReccommpcor@iibifsdq@e: N, (X) 2 2. OR 10 (dans laquelle R2, R3, R4,
R5, R6, X et (inorsguatR® estain GROT.alonen ekt €dahd Oel - dessus) ou un sel de cel ui-ci,
ou iii) de f &9 losayefiigstuncarbexyipy ys earbRxy Pratéod plnsinest 6pBl 4 1,

R1i 3 [Qen sel de celui-ci qui comprepd C2- ,1 9.ff-~CONE g
Si 020 i) de faire réagir un composé de la formule : R2
(dans laquelle RL et R2 sont chacun conme defi ni ci-dessus R3. est .un

carboxy ou un carboxy progeg6 et 25 @st un groupe qui part) ou un
sel de celui-ci, avec un conpose ge | a forrrul;{e 6 30

R 35 qu———a’ ‘71 S . AdQdans |aquelle R4,
R5 et ﬁ?G sont chacun cor‘r‘n% d/l_ |\,[;_QH§S- 5~N’ R (]x )n

3 4
R R
N~
_ (dans laquelle R3, R*, RS, R®, X~ et n sont chacun comme défini ci-dessus),
\_/ ou son dérivé réactif au groupe amino ou un sel de celui-ci, avec un composé de la formule :
N '
25 | r—f ~COOH
S/
. { 2
L R
-/ 30 o~
(dans laquelle R' et R? sont chacun comme défini ci-dessus), ou son dérivé réactif au groupe
carboxy ou un sel de celui-ci, ou
i} de soumettre un composé de la formule :
35
N S R6
. 40 a X s” . =g R™ - (XxVy
\\./" bSI 04!——-N = CHZ- \N/U r
]
0-r2 R r*

(dans laquelle R', R®, R*, R®, RE, X~ et n sont chacun comme défini ci-dessus, et
R', est un amino protégé)
ou.un sel de celui-ci, & une réaction d'élimination du groupe amino protectsur de R',, pour donner
un composé de la formule :
50

556
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ou un sel de celui-ci, ou 40 iv) de sounettre un conpos6 de |a
formuley; N "6 46~~~~~~ (
-~ HL- RS (x 1 R (dans | aquel FB%P"%B‘M R5 R6 X et

nt chacun
comie defi _n| -dessus ot R3b est un carboxy prot~gd) 55 ,m’m "w”",

de celul -ci, A un rdaction d' 6limnation du groupe car boxy

R3b, pour donner un c ose de la fornule: 56 -9 ¢

EP 0307 804Bl1 H.N il ~_.CONH SBIIILj 111 IR 11111 111111 * C L
M S* RB R 2 wg-' H ® /

5 Ns~~ .9CH2-N,) N ¢! ] @Rz |

R3 4 o~~~~~~€~~~~ a0 (da ) Iaq%elhqm-?, R2 R4 R5, R, X-
et n sont chacun comre defié i -dessusR%t R3. est} un COO ou un car boxyl e)
ou un sel de celul-ci, ou v) de soumettre un corrposae de la formule: 15 R6 N
20 I~~~t>C—CCNE E+0 Rw RS- RS (Xe 25
a [d&#ns | aquelle R, R5, R6, X- et n sont chacun conme d6fini

ci - dessus e(dafﬁémuébtﬁzﬂ Fh‘yﬁsr 6‘?(9" (ebmsantepanicpmme @6figt ckgeFuhu un sel de
cel ul -ci a % seeelih o4’ 61 j m nati on du groupe hydroxy protecteur de R4a,

pour donner'"’S‘!? faire réagir up, compgegfiodaforule :a f or nul e: 35 R-J
R (X(3 R

g-
I~~ ¥o [dans Iaquel le RI } ]3 _c?gﬁ)__ sont chacun conme defi ni
-dessus et R4b est un %ydr >§w Ky e] u un el de celui-ci, ou

45 vi) de sounettre un®conpys4 de I/ 23-' ~~~~ 55
<. { 2
“

(dans laquelle R! et R? sont chacun comme défini ci-dessus
R3, est un carboxy ou un carboxy progégé et

25 Y est un groupe qui part)
ou un sel de celui-ci, avec un composé de la formule

C 6
~ 30 : R
5
KR
Ny
36 1[24
(dans laquelle R, R® et R® sont chacun comme défini ci-dessus)
ou un sel de celui-ci, ou
40 iv) de soumettre un composé de la formule :
1 ¥ r® -
p gl N c-conH— S [ -
l\/ s cp?‘ RD.(ngj
it 27 :
2 3 |
0-R
0 ' 4

{dans laquelle R', R2, R*, R5, RS, X~ et n sont chacun comme défini ci-dessus et
R3y, est un carboxy protégé)

55 ou un sel de celui-ci, & un réaction d'élimination du groupe carboxy protecteur de R3;,
pour donner un composé de la formule :

56




(darfis laquelle R, R2, R3, R, R6,* X~ et n sont chacun connp defini

ci ~wdessius et Rb5a est un anlno proie S?cé? 804 ou el de
celuj-ci, k un reaction d'elim n%‘g 7 4gﬁ‘oupe am no pro'"“ﬁzl“l“l““"mlllll
pour donner un conpose de |la fornule: 5.
T6 e

NNLC- CONF S > 3 .5) | Jj7 1Jl~z. 10 I R2
a3 -C cbfans | aq e R, A _R3, R4, ,, X et n
sont chacun comme eflL dessus) un del déB#bJ L2Ci .. 2x Pyocedd sel on

| a rewendication 1, dai® A uel l e ugl ar(O - Cs) &l kyl ami no
ou un (G C6)a|canoy|an1no R2: 0af un ( Cﬁfgﬁt?ré qui pout avoir 1 a 3
hal ogbnes, 20 R3 est uq&_ , un carbgxy ou un ar(C

-Cr.)al coxycarbonyle, R4 esti ‘Un hydroxy(@E -Cs)alk*ﬁe un (G

-CB)aIcanoonxy(CI CS)aIker ou un carbanmoyl oxy(C, -Cs)alkyle, K >et RS

est uff am no ou un can | am no. 25 3. Proc6de selon | a
revendi cat i o 5 em &, °é§ﬁ°'UPPaalfﬁq%m61défRBC"é%qsuﬁm COO ou un
car boxy. 4. Eéﬁ @P& Pab¥lendi cation 3, dans | aquelle 30 R2 est

un (C, CS)a.%% K d'ha alkyle. 5. Procedd selon la
reveng i cati ol s‘ﬁagleaaﬂ%?+§éE§”@é$'un ndt hyl e ou un difluoronethyle, R4
est un 2- hydroxydthyl e, un 2-fornyloxydthyle, un 2-acetoxyethyle ou un

2- car banoyl oxyet hyl e, 35 R5 est un am no, un iogmam do ou un acet am do
et Rs est un hydrogbne ou un nbthyle. 6. Proced6 salon I a revendi cation 5,

concernant le 7, B—[2 “° &m not hi azol - 4- -2 'ﬁlnoac6t do] -

3>'3- aii no- 2- (2- hyg Lo} Ty Q- CON i t dbpRBne- 4x&yboxyl at e
(j sombre syn) ou son S 40 ' . Modi fi cat Pon du
pkngde revendi que dans | a Nevendi &4ation 1 qU| caracterlse en co gue
| " on met un conpose de | a fg le 1, ou gA sel non oxi que de cel ui -
produits par un procede reven® qu6 dans Ia revendln tion 1, sous une forne

accep®abl e sur |e plan pharnacautique, par nﬁlange u par fornula-'45
tion dudit conpos6 avec un diluant ou un vecteur acceptable sur le plan
phar macout i c@@s lagpellg &', 58, R3, R®, R®, X~ et n sont chacun comme défini ci-dessus et

a ©st un hydroxy (Gi-Cg)alkyle protégé]

Y ou un sel de celui-ci & une réaction d'élimination du groupe hydroxy protecteur de R*,, pour donner

30 un composé de la formule :
N™] | RG
s~ L / Hz N\N) '
23 |
O- R 4
40 R‘D

[dans laquelle R', R?, R3, R®, R€, X~ et n sont chacun comme défini ci-dessus et
R*p, est un hydroxy (Ci-Cs)alkyle]
ou un sel de celui-ci, ou

45 vi) de soumetire un composé de la formule :
N_|
R i,— ~CONH ____/s 5 ©
50 LI J , — R - (XY)
[ N \I o CH" P n
o- R
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(dans laquells R', R?, R?, R*, R®, X~ et n sont chacun comme défini ci-dessus et
R°, est un amino protégé)

57



¢

c

10

15

20

25

30

35

40

50

55

e 0 507 804 51 ) O )
* c L - M S *

ou un sel de celui~ci, & un réaction d'élimination du groupe amino protecteur de R®;, pour donner un
composé de la formule :

o 6
1w c—co_maj_—“rs @i:g_ | ¢S]
R | 1'! \')—CH: | l_NHZ x>
0 |
é—Rz R3 R4

(dans laquelle RY, R2, R3, R*, R®, X~ et n sont chacun comme défini ci-dessus) ou un sel de celui-ci.

Procédé selon la revendication 1, dans laquelle

R! est un amino, un ar(Ci -Cs)alkylamino ou un (C;-Cs)alcanoylamino,
R2 est un (C1-Cs)alkyle qui peut avoir 1 2 3 halogénes,

R3 est un COO™, un carboxy ou un ar{Ci-Cs Jalcoxycarbonyle,

" R* est un hydroxy(C1-Cs)alkyle, un (Ci-Cs )alcanoyloxy(C1-Cs Jalkyle ou un carbamoyloxy(C1-Cs)alkyle,

ot .
R5 est un amino ou un (Ci-Cs )alcanoylamino.

Procédé selon la revendication 2, dans laquelle
R! est un amino et
R?3 est un COO~ ou un carboxy.

Procédé selon la revendication 3, dans laguelle
R2 est un (C1-Cs)alkyle ou un dihalo{C1-Cs )alkyle.

Procédé selon la revendication 4, dans laquelle

R2 est un méthyle ou un difluorométhyle,

R* est un 2-hydroxyéthyle, un 2-formyloxyéthyle, un 2-acétoxyéthyle ou un 2-carbamoyloxyéthyle,
RS est un amino, un formamido ou un acétamido et

R¢ est un hydrogéne ou un méthyle.

Procédé selon la revendication 5, concernant le 78-[2-{2-aminothiazol-4-yl)-2-méthoxyiminoacétamido]-
3-[3-amino-2-(2-hydroxyéthyl)-1-pyrazoliojméthyl-3-céphéme-4-carboxylate (isomére syn) ou son sel
d'acide sulfurique.

Modification du procédé revendiqué dans la revendication 1, qui est caractérisé en ce que I'on met un
composé de la formule |, ou un sel non toxique de celui-ci, produits par un procédé revendiqué dans la
revendication 1, sous une forme acceptable sur le plan pharmaceutique, par mélange ou par formula-
tion dudit composé avec un diluant ou un vecteur acceptable sur le plan pharmaceutique.
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