WO 98/ 43981 o ' ' PCT/ EP98/ 01890 -
' ANTI BACTERI AL 'SUBSTI TUTED 7- ACYLAM NO- 3- (IVETI—|YLI—|YDRAZO\IO) a

'METHYL- CER'g/sf@3#¥DRI NS AND | NTERVEDI ATES The .present i nvent |p@rfgp§m19§i, to
antim crobi al cephal osporl ns. In . one aspect the present invention provides

a corrpound of forrrula ' er(ri] ' denotes hydrogen, acyl, carbox I or
LA oG B O RSB AASF AT

each o e hydrogen cycloalkyl aIkyI” al kenyl “or alkinyl; 10 _
-R[err] denotes hydr ogen or a group of fo rrula [err] wherein R6 denotes
am no, Tﬁymﬁi’%‘n@“"&ﬁ*ﬁ@&ﬁiﬂ&ﬁ?ﬁff”@? alogpgrins. cycl oal kyl , ‘aryl oxy, 15 -
het er ogy Ghe/Asp e&lthylgf&lrkﬁreﬁhon%lr&aadac&ﬁﬁ&&dd SkBaLEs hydrogen or an_ester
noi ety; Wdenotes V denotes CH or NG and 20 Z denotes O S or.
NR[err], whereln R[err % as deflned as Rlerr]; wi'th the provi-so that not
—all of R[err] hydrogen apd. if Rlerr] denotes:
-hydrogen R[er g her than H _:r 1. A convjb-ounlaa of forrrula (.
‘i.ncl udes a f formul /\ :
PCT/. EP98/01890 2 wher ein Wand R[err] are. as dgfine abowa,-afi[ err] denot es
. -hydrogen or alkyl, e.g. including uns@®@Rstuted®al kyN_e.A. _
(C[%rr])al kyl., such as lower alkyl; or substituted al kyl by e.g. hal ogen
car boxyhefirg. hydrogen or CH[err]F R[err] and R [err] are the sanme or -~
dlffer nt, and ende tI of eac t her denote 5 hydr-ogen; al kenyl
& Bt bR, S50, cathgpyl St aliok |

. RyandR, are the same or different and mdependently of each other denote hydrogen, '

_ cycloalkyl alkyl, alkenyl or alkmyl
.10 R4 denotes hydrogen or a group of formula.

wherein R denotes amino, hydrazmo, armnoalky!armno alkoxy, ary} cycloalkyl aryloxy,
15 heteroeyclyl ' '
alkyl, alkenyl alkinyl;
‘Rs denotes hydrogen or an ester monety, .
- W denotes CHor N;
 V denotes CH br 1 N—O and _ :
20 . Z denotes O, S or NRy, whercm R7 is as deﬁned as Rz,
wnth the prov;so that not all of Rz, R and R4 denote hydrogen, and
(if R4 denotes hydrogen, Riis othcr than H or CH3 '

A comp'ound'of fo_rnmla-I includes a c'ompound of fo'mn_xla :

OH'

H,N W
H, s

v

- SUBSTITUTE SHEET (RULE 26)



e.g. unsubstltuted or substltuted by e. g halogen aryI preferably aryI

including unsubstituted aryl, or aryl ‘substituted by e.g. al koxy, such as:
_ C([err])awggg,x;;ggf hydroxy; e.g. R [err] denotes hydrogen, Rilf'Jﬂe .8@{8-90_ .

al Kenyl ; and R[err] denotes hydrogen Qr al kyI and 10 rrP]‘) enot es.
hydrogen of a group of fornmul-a whéerein

:-[err] hud C@@nﬁ@b%ﬁcaﬁl Kefigad gbovgher ein R [err]. denot es hydrogen or al'kyl

| meadéwamgemmlak# B {nﬁxfdlnéj&ﬁm:ft&e)%g‘z{ﬂ&lﬁ d %bgqbﬂgyl%ua, (gi)lover -

aI kyI am no; _am noa I-ncl uding e

al kyl )bmenelko'f,mul}wﬂxtydaﬂwhby e&yhalazmw%wkmg hydrrgcnlom@izl"al koxy;
unsubsgi, Lilgd, m}. Q{x&@%y&fﬁ%g hid HiEoficly BY odch WL, dbdogd) c2r Donyl oxy,

1-ower alkox ere rocyc e contalnlng 1to3
ni ts oghardresmeﬂgen)slutgh@zq)a&mvbprelky@en atoms, e.g. 1 to 3'ni trogen at onms

h I | | k
SuCh oo REEUBRY suRoe bt Ll RNy, B, oL ACkHERG, %sdms9|
al kenyatryl ak hqﬂybbm&dﬂ»ytctg. aﬂmaty,addchlas Cti-Halkyky onhydrayy; ey hydr oxy, aryl

hydr ox a |d|no |tr uani dipo, al koxy, aryloxy, .acyl oxy,
carba ?chg’f#}ﬁg 5 R imt bnq kyl ani ino, trial kyl anmoni um

acyl arm’radcnchteehyzﬂlogai dooadkylt amd  oxi mi no, inino, carboxy, oxo, halogen,

nltro carbo c acid dérivativ a sul phoni ¢ acid derlvatlve 25 or
- ro%yémtcgé{%ﬂgﬁ%“a?%ﬂup ‘%% m“éﬁbstltut ed al kyl, €.g. one or S
_ several fold; by unsubstituted aryl, or substituted-aryl by hydr oxy,
- al koxy, phenoxy “aryl oxy, .e.g. phenoxy Qm no, including e.g. (d|)|0wer
al kyl am no;. hydroxy; carboxy; guanlmef ni troguani-di no; or a :
het er ocycl yl - carboxi nino group; wth ™Ne. prow so that not all of R| e_rr],
Rl.err] and Rl err] denote:hydrogen. 30 Ifanot .otherw se defined herein any

cali pha‘];,h& group defined herein includes an ali phatic group contali ning up to
20, e.g il such as 8 G-atons. Acyl includes aliphatic or aromatic acyl.

Lower Z’dcylbtes@:buﬂ&v (V\(b[eemn}()'vaddnytes hadiogen o lalkyb =.galoweradktipand ng up . to 18,

(o oy i R 8 R e e i, e 416

- PCT/ Engw#mkﬁhnmpd Qywlﬂﬂw‘lannwk hﬂdiszmogalksat,ur@ﬂwrmikc(muhslﬂishﬁcd o
unsat qrﬁ&%rﬂ%%&ﬁi’eﬁ' &) é b@?ﬂvﬂg aﬁcyw:ar%onyﬁgty, lower alkoxy; cycloalkyl aSto6 |

' membcrcd hctcrocyclc containing 1 to 3 mtrogcn and/or sulphur— and/or oxygen atoms, e g.

I

" 1to3 mtrogen atoms such as pyrrohdmyl : o .
20 alkyl alkenyl, alkmyl mcludmg alkyl, alkcnyl alkmyl mterruptcd by N S and/or O; eg. |
' " unsubstituted alkyl, alkcnyl, alkmyl ot substxtutcd alkyl alkcnyl alkmyl by hydroxy, aryl,
_ hydroxyaryl gl{-amdxno, mtroguamdmo, alkoxy, aryloxy, acyloxy, carbamoyloxy, ammo,
| alkylammo, dlalkylammo, tnalkylammomum, acylaxmno, urcxdo, alkoxnmlno, oximino, _
" imino, ca.rboxy, oxo, halogen, mtro, a carboxyhc ac:d dcnvanvc, a sulphomc acid dcnvaavc, :
.25 or heterocyclyl; - o ' |
- such as alkyl, e.g. substituted alkyl e. g one or sevcral-fold, by unsubstltutcd aryl, or '
' substituted aryl by hydroxy, alkoxy, phenoxy, aryloxy, e. g phcnoxy, azmno, mcludmg c.g-
' (dx)lower alkylammo, hydroxy, catboxy' guamdmo or mtroguamdmo, ora hctcrocyclyl-
- 'c_arbo,xxm_mo group; with the provxso that not all of Ry, R; and R, dcnotc hydrogcn. )
30 o ) S |
If not othermse dcﬁncd hcrcm any ahphanc group deﬁncd herein 1ncludcs an ahphatxc group |
- containing up to 20, e.g. 12, such as 8 C—atoms Acyl mcludes ahphatxc or aromatic acyl
' Lower. alkyl includes (C1.4)alkyl Aryl includes aryl containing up to 18, e. g 12 C atoms,
. mcludmg e.g. phcnyl napthyl Cycloalkyl mcludcs (C3 g)cycloalkyl such as (C;.s)cycloalkyl

SUBSTITUTE SHEET (RULE 26)



rrenbers and 1 to 5, e.g. 1 to 3 nltrogen and/or 1 to 3 sul phur and/or
~oxygen hetero at’ons i ncludi ng, for exanple, condensed heterocyclyl such ‘as
benzt hi aa0p8/4398hy - gr oup. as defined may be " unsubstltut ed orPGmthAOIMed

- e.g. by groups which are conventlonal groups in B—I actam5 . - chemstry.

S e BLRBLP . s L) SRR Sl S o™
i ncl udmsmbkids\aind Ipioes, gl tp .{Iuenogi:n aﬂnddyf 1te 3g;ul;£ﬁ[ue lam]i/oalokygcn [eterblaybdms f or

I Koy ebRE i ot Roadbatd e, et BRGRaE Ay pepraed |

(der rinh bk m&yuueaﬁi@m&} sxﬂ%ﬁﬁﬂd? rergl bﬁg&sﬁps vﬂhmﬂ&waaidvnhl groups in E
phenyl ycyloxynethyl 5- et hyl - 2- 0xo0- 1, 3- di oxol en4- f

estser toy. §Pb@m¥¢dlhmec>’éb’i icludes e:qf@sbbmubwm@d teteregychyh by me)lo,gr oup a
‘ph | b
o hRgb e el d r%’ﬁégmb%"? B e N -
formul Gz-dalkyé,ye g s ,|amlkﬂefdt@cnmie lmnzxih;dkpm}'hngzxiamt#-dswdmmx&b&myhnd .
- ' | bl t
2R, B BB e B Ry SR o5t
-and \rqhdcab)aﬂbﬂwmrlﬁdmhvmuhfi?ﬂ siys?vhwhlmdlmhemlgﬂmommcﬂwl,ﬂehdhﬂm-ag id -
' t 1 t

TR o 1R B P pabet SRR intlndY SR Do ieRreivnE SR i A,

-ers] ter. Gmmtgroﬁ@; pgﬂsxorogfcaﬂﬁhydtoh'sgbleuﬂd\abdcpfabicgcs&@,'se %ysub&&bow?i&am;;a under L
si o conditl o ter,s,m mnil s r ra :
Pra | Sl EAIE P eraiips ioaht BRGR Rl pbring: £ capovad oforBuf fmde e, | o
an actbe/ia tRO fomﬁsmwpmﬂxab%mal{y-ﬂmdﬂmkam SnCDFa@th‘iablélcsft&teBP Ipﬁsadol call}-yl a

rou rotectin a conventlon
o ot eckitghiiisnd asaprille s ah Pagh ey i i An 07 Sobin e GRS sroup
‘trisnet g\stedifisd argd @H&htlé\h&&%l&sﬂﬂc @Exﬁét@hyﬁi@l ofi@s conditions ﬂoeﬂMltthﬂ ﬁfd)ﬂﬂlcﬁ?é ch
i s conyeptional in.a eacti o SCr in an ation reaction
of an. |¥!§‘Y§P ally §°l°‘§‘% EET’%‘“H’&‘? &T@fem‘gl&scﬁ‘){’é? €car boxyl ic
‘aci d hahdearebdlgs défafikg Meghlae %E@-Hrué forre.dAn Eéi&yxﬁéieé}eﬁ]a%h/ pMe:ﬁBlyQaL;grou '
appr opr e . acy | on en cation i nc es a call on ich orma

b-l?i" I t t., Acat ng t Whi c{m f

- phar nevBishiiggasil xy uedsrphysiglogical cerdipenn Gueh csters may-pe administered (et 4|

sal t  spieferatsly sadn*l mar&ﬁ&ﬁﬁﬁdxﬁmstﬁhoarm@ynnmd{cammér&:eﬁﬁé:tseM& Hc:ﬁ%
trial Kyl am ne, proc 4 1 di benzyl zi‘n; ne, benal am ne, m sal t.
. ro.

c @ outrmpundgyif| Bydrolysis ogenrs Iyt chlt% st smprmflagev silyl Pwtccnng
[err ] group, £.g. a convcntxonal silyl protecting group, such as a trialkylsilyl group, for cxample the

* trimethylsilyl group. A leaving group includes e. g a leaving group whxch is conventionalina
typc of reaction descnbcd in an acylatxon reacnon of an amine group eg.a carboxyhc acid
denvanvc, such asa carboxyhc acid halogenide, (actxvc) ester, (rmxcd) anhydnde) may bc an

© 25 .,appropnatc acylatxon agent. A cation includes a cation which may form a pharmaccuucally '
' acceptable salt with a compound’ of formula L eg. a metal salt such as sodxum, potassium; or
an amine (ammomum) salt such as tnalkylaxmnc, p):o;;am, dxbcnzylarmnc, bcnzylaxmnc
" ammonium salt, S '
o A compound of formula I includes a co_m_p_cﬁ'n_d of formula -
30 ' '

| N—OCH,F

' N — C—CO—NH =
. T -
HZN—L. N |

2
0~
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WO.98/43981 - .. - o S PCT/ EP9S/-01890 - .
wherein Rl err] is as defined above; Rlerr], :and Rl err], i ndependently of
each ot hayodgmsse al kyl; e.g. Clerrlalkyl, such as | ower alp| @5(.}%‘, 1890

cycl oal kyt, aralkyl, e.g. ar(Clerr]) aI'__k%/I', such as ar(C[err] kyI

al kenyl ., e.g. (C[err])al kenyl, such as C[err]) al kenyl ; or al ki nyI and
Rl err] addltlonally denot es hydrogen e.g. "Rlerr] denotes al kyl, al kenyl or
ar al ky&v . Rerr] denotes.hydrogen or alkyl; e.g. a conpound of formula
lerr] J' whereln Rerr] is as defined above. A corrpound of formual
incl ud&?elsaasortnﬁpodlakdom formula [err] 15 wherein R[err] Rerr], Wand V are

def di ff t |
7t KA ffuepEl Ratt of by TR denBieatk e BT A0 S BRec 200
al kyl byddsﬁkyigﬂallvi, ehp Ar(Siy)alifl esuch ps de(@ay )aﬂthmrﬂealkumﬂuhsi Gqu)aﬂcbnﬂ )

substitute RNO_ O m al,ko oal kyl, -~
aryl oxje thaﬁ’? (%éﬁﬂgFfYJﬂreﬂklngp g% %‘F’éﬁ‘f%gﬁf‘g lr@ﬁcn’ﬁeﬁ’ Ey’-a‘%l"'flvt"éat ur at ed
or ~ unsalkyl,alleslyhert eralky) elge Rahdenoresthydbsges of dikyhech. 4 @binpoand of fornful®
nitrogen and/or 1 to 3 sul phur- and/er oxygen atoms, a substitut ed 5- or

~ 6-nenbered, saturated, partially saturated or unsaturated heterocycle whi ch
may be condensed cont mqwzﬂ to 5 n|trogen and/or 1 to 3 sul phur-.and/or

oxygen atons by am no al kgxBs_ acyl oxy, carpoxy or nercapto,. 25

cycl oal kyl or- a| ghf chgin or bran (Cerr])gl kyl, S
(Clerr])al kemy C[err])alk| 3 -be—imter,.u.u.nt'ed by ™ Sand/or'_
O, once: or severa t| nmes, subs‘-?ltute st raf ght lchai ™ or - b ched —

(derr])al kyl, (C[err])al krenyl or ( bﬁJ)al kl%l , M may - be

I nt errupted by N, S and/or O by hydroxy, al koxy, aryl©oxy, acyloxy,

cat®anmmbeseity R s &ndsridefined aboil) 08/.43981 ' C -

P_CT/-EP9_8/ 01890 al'kyl-a'm'_no,' di al kyl am no, “trial kyl-ammoni um acyl am no,

urei do, oximno, imno, carboxy, oxo, halogen, nitro, a carboxylic -aci d

deri vag mPoamatdfm@mumaﬁﬁedercbm@buﬂeofwubst ituted, 5- or |

. 6-nmenbered, saturated, partially saturated or unsat ur at. ed heterocycl e
'_contalnlnglt05_ . _

. HN—-J\

15 - . _ : L
o _ .whcrcln R,, R, W and V are as defined abovc . _
- Ryp and Ry, are the samc or dxffercnt and mdepcndently of cach other denote hydrogcn,
cycloalkyl, or substltutcd alkyl by halogcn or hydroxy, .
" Rep dcnotcs axmno, unsubsututcd or substituted alkylammo or dlalkylammo, alko:q', aryl
20 cycloalkyl, aryloxy, an unsubstituted, 5-or 6-mcmbercd saturated, pamally saturatcd or
unsaturated hctcrocyclc which may be condcnsed contaxmng 1to$ mt:ogcn and/or 1 to3
sulphur- andlor oxygen atoms, a substituted 5-or 6-membered, saturatcd partially saturated _.
or unsaturatcd heterocycle which may bc condensed containing 1 to 5 mtrogcn and/or 1to3
: sulphur- and/or oxygen atoms by amino, hydroxy, alkoxy, acyloxy, carboxy or mercapto,
25 -~ cycloalkyl or unsubstituted stralght cham or branched (C -w)alkyl, (C, _w)alkenyl or
G -20)alkinyl, which may be mterruptcd by N, S and/or O, once or sevcral tlmes, subsututcd -
 straight chain or branched (Cir-)alkyl, (C, zo)alkcnyl or (Cy zo)alkmyl which may be
. 1ntcn'uptcd by N, S and/or O, by hydroxy, alkox'y, aryloxy, acyloxy, carbamoyloxy, amino,
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nit r.og_en. and/or 1 to 3 sul phur.- ~and/ or ‘oxygen atons whi ch - may be condensed;
or a 5. substituted 5- or 6-nmenbered, saturated, partlaIIy saturated or -.
unsat ur at we 9sasssiocycl e which nay be. condensed cont ai ni ng- lp(t'm;ﬁgmlwoogen
-and/or 1 to 3 sul phur- .and/ or. oxygen atg-ms by ami no, hydroxy, . al koxy, -

- acyl oxy ar.box mer capt Zp denot es oxygen Qqr, NR[err] p, wheriein .
“Rlerr] ﬂ“‘i”é%%°»d¥?‘£ﬁ@&“?{’eﬁ“ﬁﬁ‘pf lammoniugy, aEHamINC Lrede, AHLRING, iRiNo, garboxy,

conpouggo q{alégeﬁmlne Leafﬂo;eméaau VAR, Bhgpﬁ&maaade&ndﬁw 6l uABERndd
Rl err]p denotes hyd rog r CHerr]F nd err enotes hydr ogen,

a
(G er Py ar femembsge, sriea e mrAli Wdtoedme@fxatﬁ amewc eyommg lto5
phenox
nit rogﬁ’éﬁ%ﬁ’%gmg!ﬁgﬁbsu ut e%jndplﬁgnyl or cgg%st It ut edb@ﬁ;enyf] by acet oXy,

pyr¥ ol selistipted &oraG sashrated, partiallyesanirated oa u@sﬂrpmwdjh
| ud d
_ Imra];:/ geﬁ%y%e%g?r ee %Irtﬁqung{ #ﬁgf‘#]@o%%r%ﬁqd{)c’?[le{orj and BJVW %Q?%‘:hp%‘or mo an

sol vat emlrz‘é hydquysdkoxy,rac}'bde,scaabgnmﬂbaﬂosal t, e.g. an acid additi on
- salt; or tg qﬁﬁ it rret al 'salt, quaternary salt
and an %Q%og&s&f’%m??ﬁ@*g%nddﬂp %Q?h R *Metal sal ts i ncl ude for '
-exarrpl e SOdI um . potassium cal cium barium ZI nc, alumnumsalts, .
SOdI a m.sal ts. ts.include for exanpl e
PR Briatnen R 47 kR AR SRl B g ”ﬁﬁ’fe@ﬁw ari ne sal te, A calt may
-preferabl y be a phar maceutlcal l'y accept abl e 30 salt of a corrpound of

formula I. VO 9843581 _
PCT/ EP98/ 01890 A sofjvat e i ncl udes 8_sol vate with an organic sol vent and a

sol vat e W|thN - CStICO—anH o Faty; A corrpou;)iNltbf fornula | may be e.g.
in the fog ydrochl oridg uchlas . a nqm)h rochl ori de, _

L di hydrochl’o ’ tr| hydrochbo;"rae /h N H crysts| Vl ne\form and /orp in the
5 - form of _a soI vate, e.g. a hydr BSR_,, B _. OQ-—-R‘ _

_ ' whcrcm W and R5 arc as dcﬁncd abovc, .
15 Ry, denotes hydrogen or CHLF, and | . .
R ép dcnotcs hydrogen (Ch. zo)allcyl one or two fold substituted (Q.m)alkyl by phcnyl
R phenoxy, amino, hydroxyphcnyl hydroxy, carboxyl, guanidino or mtroguamdmo,
unsubstituted phcnyl or subsurutcd phcnyl by acetoxy, pyrtohdmyl ora compound of
. formula ' ' '
20 o
—C" ‘N=—NH,

\<\___

- A compound of formulac Tincludes a compound of forrnulae Ia, Is, Ly, Ipz, and Ips and may bc.
" e.g.in free form and in the form of a salt and/or in the form of a solvate. S .
25 A saltincludes any possible salt, e.g. an acxd addmon salt such as a hydrochlondc, internal
salt, metal salt quaternary salt and an ammc salt ofa compound of formula L Mctal salts
~include for example sodium, potassium, calcnum, barium, zinc, aluminum salts, preferably
sodium or potassium salts. Amine salts inc!udc. for example frialk}*la’i‘tﬁnc, procaine, - _
dibenzylamine and benzylamine salts. A salt may preferably be a pharmaceuncally aoceptab]c

30 saltofa cornpound of formula I.
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A free f"orm"of a c'or'r'p'ound of formul a I ‘may be converted into a salt form

~and vice versa. A solvate formof a. corrpound of formula |, eg. in free form._'
~-or in theygbusmassh a salt, may be converted in a non-sol vat SdTAEPvBRIEYO Vi Ce
- ‘versa: A.conpound of for rruI a | includes,a conpound of . fornula | in any

-.configuration; e.g. in any 10 possi brﬁsteror soneric form M xtures of

st er eoikssilwats includesis solngtelyetisaparganisdo Vengﬁn%sdwthhmh uehgsa by .

: chrorrrathoglra hy, fractioned crystallisation. the configuration of = .
Rlerr] gro -C=VR, may be syn [(Z)] and anti E)] and is preferably, -

€. g. pmecbmpmmdtdf)formgdalma(yzac]cgenyrc untdrarhydgoqh[w sych @@ min ‘an anount

f 0 to 5% t f f

i xt ur Sy fiethloRde ifrdeo B RIRIBRBLLIOBIT AL in ﬁ&%‘ﬂﬁ ffilahl A" 2

pr esiomfdsmnbfajsolvite,téng.ﬁkﬂaﬂeorm e.g. according to for mul a [err] or rray be,
tl 1 di

ey o o RETlors ol SRl Bl 8 SRR S Al R A JeRR A

confi ggsRhdedOrm@bf & hen@bambof formiala I, cndfée430iM br in the form of a salt, may be

- PCT/ EP98/ 01890 attache té thednrtro en'of the -C=N group in posrtron.3 of |
‘the ri Y & NR-SQIGIe WIPEPCANE'6P23(2). A conpound of formula | may be,

- €.0. PIg dlﬁiatdﬂformﬁlauh&lﬁd&)acbﬁrpmmeogfomﬁﬁ& hi:runyg:ohﬁguﬁtxam, é. g.nman;a an,
~amount .of O.to 5% e: g. % or’ predonm -nant.l y i a&ﬂ:form
comPai mesrible Hréf%{%)‘cffcoff’ﬁ‘?‘r ﬁﬁ’aw! 6??F°°6“1°“€F"tc(f°é% méy °s Dt /—a\scorrpound
- of for gyhRftibfalde.g. byPélttolabiga: hynﬁicﬁtﬁmd‘%q&talﬂaﬁdﬁm& Qﬂﬂi‘dc&inﬁp&aﬁb@oﬁ

(E)-form e. containin Z nt of 0.tq 5 o
(5 20 B mapeerie gk rrw#%wﬂim( SRR T BT oo PR A 5

COMPOUI) e gl Qéﬂﬂirﬁxﬁl@xc Jﬁ!)IﬁOdMEE&'a?ndﬁhtVf@mdsﬂ Qg0 eamas_defined above

and wherern a enot es hydroxy and err err t her
denot e Aacqmmm f fgenulaé)mﬁ[*&lp] Kﬂ@rﬁﬁ%l fa Wg[%ngﬁhc (%e?r[» dé,ﬁ&m or
”DhEt y n%ry Et, 8! yécdeﬁﬂ%:epﬁ tﬁ’é Q(Z)]-fo?xﬂde B[&I:ér]dmg to formula

20

25
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“denot e the ox0’ group e g. in free form or in'the formof an -aci d addition .

-salt, vmth a conpound of formul a [err] .20 - \r\her-ei_n'_R[ err], Rerr] and . -
. R['err] arwoegs/4adeslii. ned above, e.g..in free formor i-n the fopormposwisswci d
_:_g_-f__addrtron sal't, e.g. as appr opri ate, ' as conventional -b) for the :

Fproduct f f | 8/43981.. L
EE% légglsg&pége thﬁ@r%%gg 3\7 31 ”qugp r“]? P°RP8P ﬁ]W? EBRg FYstem &5 F-F AR aRfV@Fr]
~are as yef.ia p&ﬂueoffaﬁﬁhmum/ &,efgnpeaaﬂnﬂimryomﬂeasrt)ero&h SéStithini

R[err] err] Rlerr] and err] ‘are as defined above 9. n free form
or in tthe3Wefaimn amamengt afliie § gn cgalito 2% gr Pa%doappmbrmargeﬂ onaseg -
conven Rra?dr fd}ﬁpﬁi’é}fl 9 r ks are
as def fch %%e{ecme(l%d X denotaelg&aﬁ&;efg/jéroﬁs/ogggub%%g& ree orm or |n the
f or /i ofand e Md?eaelar picdeminantly, '@g‘hﬂ aE)fppmongi cm@mmogghc 3&)dormémanonal ; or
reacti 3 a 15, ‘[err] wherein Rerr], Rlerr], Rerr],

Rl er r]qg\? Az;'rag"a ﬁrrﬂr?ed above, e.g. in free formor in the formof

an acid addrtron salt, e.g. as approprrate e.g. as conventional  with a’

‘conpound_of: fo [err] -

wher ei ‘%?“j“ dg?g&?énéa %Fe?}r’tﬁleadgﬁg%neo“ésnd X denotes a | eavi ng group.

Reactr\ael@amqgsacompowxdmfcfondubf of formulae I, Ib, tc, LI, 111, TV, V and
gay be protected by protecting groups, e.g. protectrng groups whi ch are

cor11 entional, e.g. in cephal osporin chemstry. Silyl protecti ng .group '

~technol ogy in the presence of éa-ls‘ol vent which may be inert 25 towards

silylation agents, e.g,_a chl&rinat

antrile N 1 &?ﬁﬁ-h

HN——"\-W L

_CH. _ e

whcrcm W, Vand R, are as defined abovc and whcrcm
- cc) Ry dcnotes hydroxy and R.and Rd togcthcr denote a bond or .
15 . _B) R4 dcnotes hydrogcn, a cauon, an ester moncty ora sxlyl group and R., and Rc
- denotc the oxo group

e.g. in frcc form or in the form of an acxd addmon salt thh a compound of formula .

_an R

.// Ry
. H,N ..N C\N/—--\ .' 1]
- Ry - \_/Nﬁf .
- 20 wherein Ry, R3 and R4 areas deﬁncd abovc, e. g in ftec form or in the form of an acnd '

addmon salt, ¢.g. as apptopnatc, c. -g. 25 convcnnonal R B
' b) for the _-'prodnc_:tion.of_ a compound of_fort_m;la |

W |
——I-o CO—NHBr—ATN |

25
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on, ﬁbuch as d| chI or onet hane -



WD 98/43981 . . : o e _ PCT/ EP98/ 01890
such as acetonitrile, an ether such as tetrahydrofuran, a dipolar aprotic -
- sol vent, womps/dbbsi- di met hyl f ormami de;” or a sol vent SySterp@ﬁmmjmﬁ@MreS of

i ndividual solvents, e.g. as described gbove;, nay be appropriate for the
protection of reactive groups. Protecti®g groups may be split off, e. g. as-
.conventional during a correspondlng reaction or after termnation of a 5.
cor r espoRgichdn W21 Z, 0%, R RMAMER Qre 5OARHeA abov) 8ERkN e&hbo ygf es - .
hydr ogen _may be converteé into a conpound of formil a | erel err]
denot es &ermata er noi ety or vice: versa A conpound of fornul a- I nay be

i sol.ated fromthe reacti on m xture, as conventional. A conpound of
fornmulla | .nmay be obtained |n free forntor inthe formof a salt and/or a

hydrate. A corrp of infree formnmay be converted into a _' :
‘conpound of for n the form of N5‘31It and/or a hydrate and vice
versa.. Process a) cad:num-ae f ws A zconpound @f . formula 11

may be reacted w & a co ound of: f rrul 11N %4 in a sol vent, -e.g. in a
‘solvent which is |nert udeRr, t he re tlon\ggrydltl‘s S, such as water; a
~m x5ure of water , vvrth an e.g. .lower, e. (q r])aI cohol or di oxane;

or in a dipolar aprotlc solvent, e;g.: di rrethylformam de, di rrethylsquOX| de,
di methyl acetam de, if desired in mxture with an al cohol and/or water, at .

t enper at wheesin ZoRe, RapRs ané B @re mﬁpﬁi abgvehegain feas fopm pmmtheéogn dfgn
addi-tion for IaI
obt ai nedﬁngfﬁgetﬁhggﬁ’a‘%édé g%f d §°“Q’r°“‘9‘?’§“§§“ '@o“ﬁf/)‘gg i ona ﬁ?éfc . im
addition of an anti-solvent or- by 20 chrorrat ography. Process b) may’ be X
carried out e.g. as conventional ‘for vau;] acyl ation reaction. Eg. -a conpound:

C .

of formula I'V may be reacted vvrth a. aDrrpbund of formula V; or a conpound of

- formula Ic may be reacted witH %f formula Va, e.g. in an -

" appropriate solvent, such ﬁzsNau\ZS w ‘mi xture of watwer and acet one or

' ac%onltrlle at approprlate tenp®ratures, e.g. at roomtenperature. _
Starting conpounds are known or may be produced according to known, e.g.
anal ogous nethods, or e.g. according. to the- present exanples. A part of - the
starti ngw(hefﬁ}ovas aidDR, aacarddfing ilove hadiX detvtés 4 l&hfﬁﬁé gfSup, 8.gNRVREe fobm

““anot her as t .the res i,Lhventjon. provides, a conpound selected from
1-[(1- I\/Ef’ﬁgf %cﬁ?rﬂf’g f ﬁéﬂ'@f’ﬁf]’if %éllsgfpr:pémate e ngBs conventlon(f or reacting
1- 1(1- Et Bybhypeisd bffoxmilaromet hyl | pi perazi ne, - ' o

15 o
| V—R,
 n- g c;o ' ..NH -
wherein Ry, Ry, Rs, Rs, V and W are as deﬁned abovc, c. g. in free form or in the form of an - '
" “acid addmon salt, e.g. as appropnate, . g as conventlonal w1th a compound of formula
20 - . R |

wherem R5 and Z are as defined above and X denotes 2 a leavmg group. :
: 'Reactwe groups in a compound of of formulae 1, Ib Ie, I, m, IV, 'V and Va may be protected .
by protecting groups, e.g. protecting groups whtch are conventional, e. g.in cephalosponn _
~ chemistry. Silyl protecting group technology in the presence of a solvent which may be inert - |
25 towards silylation agents, c.g. 2 chlon_na_ted hydroc_arbon,_ such as dichloromethane; a nitrile
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35 [(1 Al lyl hydra2| no) i ni nonet. hyI I p| pera2| ne WD 98/ 43981 - -

PCT/ EP98/ 01890 10 1-[(1-(4-Met hoxpxybenzyl ) hydra2| no] I'm nomet hyl ] pi pera2| ne

15[ (1- (4-wixgsas9dienzyl ) hydrazi no] i m nonet hyl ] pi per azi ne PCT/EP98/61890.

1-1(1-(3,4,5-Trinet hoxybenzyl ) hydr azi nogi m nonet hyl ] pi-perazine 1-[( -

é L\,/E |t Ezvle ygf;q%ét!&;l? maﬁ‘;lh L ls %mat h’yu ;, raexg,a élpolar aprotlc solvent, e.g. N,N-
1-(R) %&Ma&%w&& aﬁe&xﬂ,le)giﬁxhy&waﬂ nm;ﬂuaﬂmaldwts) agpﬁrdw:ﬂ&dl

: ,4-b|s Hydrazmmmnorret? 641 perazi ne _
1- ( Hy deBoTe S1axi RFARPERRAALE 14 ﬁyrqtmmqfscaﬁ%mnpanmmagm%mﬂﬂ Prethyl]p

-1 perazig b off <. ahEoﬁJé%nBHﬂerﬂfng% Rtcbporidifig'r@gtich Bb’ﬂ&&(‘tbhﬂhhﬁ'&x ofgd/or in

t he for of 'a solvate; and, in 10 . anot her aspect, a conpound of fornula

- [er5] mumondﬂgerﬁqnqnswwﬁ@éfmm@#mhqmB@dcmte@hx amxba gr oup
whi,ch f d t |
iy clr o PRGBS EER A TR Ao AeBRES PR STPEBBFD B HRFEFE ¢ he
- N- '
gr %Hﬁgbﬁné Epg}zhﬁﬂﬁ Pﬁ!\ag%‘éoun J&? %he e%ﬁigy%%xoonﬁ %ﬁ%&ﬂ £, Wi st

above, razi no-c e is e ring system

vi a theomponndlaf fominteel gnmp obtamqqielnrf;qsrfaznnoxrgﬂmfpnn@farselt aadieyla lg'ﬂwg in

orou SRR of bl Tip RS bty bOCERARUTHR £ Cnbhila WIGHEW 6 0

cormoumdsnofaﬁdtand/aealhydtaeccmmummsadey gnated as "active -conpound(s) of :
the 25 invention" exhibits pharmacol ogi cal activity and surprising | ow

- toxici ty and are therefore useful as pharnaceuticals. In particular, the -
acti ve"'Pe@diEm)a)rrdsybécd:tkied onvasfollowsshow anti m crobi al, e.g. antibacterial,

o o BRI Rl BRY RS n AP p 3 KB i aphpoative
-Ent er oe@c s soleery - wiich isrmemmdsr thaemation coﬂihens;mdmmimg@ mmuﬂh/tufmd:rl a,

e QS Nb“glt atll ¢|: g. lower, e.g. (Cy)alcohol or dzoxanc, or in a dipolar aprotic solvcnt, e.g.

o

dlmcthylformarmdc, dxmcthylsulfoxxde, dxmcthylacctamxdc, if dwlred in mixture with an

- alcohol and/or water; at tempcraturcs from -20 to 50° C. The pH may be at an optxmum, eg '-
by addition of an organic or inorganic acid or base. A compound of formula I obtained may
be isdlatcd_'and/or purified, e.g. as conventional, e.g. by addition of an anti-solvent or by

20  chromatography.

Process b} may be carried out e.g. as conventional for an acylation reaction. E.g. a compound

" of formula IV may be reacted with a compound of formula V; or a compound of formula Ic

may be rcactcd with a compound of formula Va; e.g. in an appropriate solvcnt, such asa
25 R xmxturc of water and acetone or acetomtnle at appropnatc tcmpcraturcs, e.g. at room =

- temperature.

: -Starﬁng compoﬁn'ds are known or may'Be'prod'uccd atcbrding to known, e.g. ahalogous |
" methods, or e. g accordmg to the present mcamplcs A part of the startmg compounds

30 -accordmg to thc prescnt invention is novcl

In anothcr aspcct the present invention provxdes a compound selccted from

1 -[(1-Methylhydrazmo)xmlnomcthyl]pzpcrazmc ' ' '
-. -[(1-Ethylhydrazmo);nunomethyl]pzpcrazm_c

o 35 | "17[(1;Allylhydr'azino)itnino;ncthyl]piperaiine e
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"~ are infected with an ED 95% of

- 30 catarrhal i 's' Haermphl | us e g. Haermphl I us [ nf I uenza Kl eb5| eI la, e. g
- Kl ebsiella edwardsii, Kl ebS| ella pneum)nl ae;" ‘Streptococcus, e. 9.

St-r ept ocony/faygagenes; Staphyl ococcus, e.g. WO 98/ 4398 1pcr/mposin1sen
'PCT/ EP98/ 01890 St aphyl ococcus aur eus MRA (methicillin SenSI({ll‘ ve strains);

St aphyl ococcus aur.eus SA (et hicil I:H'\ resistant strains); Escheri chi.a,
" e.g. Edciif4-Mathosgbrazyl V‘é‘?é’@?]‘%n‘{jm Beiperazine v abl i s, Sal monel l a e. g.

_Sal monglLy 13-(4-%%&%)h§6€a&ﬁb]nﬁnn&n&hylﬁ%&%ﬁhé‘ mar cescens,. .Pseudononas,

Pseudonnnas aer ugi nosa; PneunDCOCCIH e.g. Pneunncoccus pneunnnlae

(pem cﬂl‘ﬁ(H&ééﬂ’EﬂlWF‘h@xﬁbeﬂZﬂ}k}' dlgipgrazingt rai ns); in vitro in the
Agar tional Conm tee for CI I ni cal
Labor at ﬂf“‘@& %9*‘?*&@%@*’%‘85‘““’%@%%#& M7- A3Vol . 13, - No. 25: " Met hod
forSdi I@mmﬁ-hmdnamommﬂlﬁib)smdn ity Test's for -Bacteria that Gow

| Qﬁ;g:’)l)bla@)ﬁamtle&#QQMH@ICOnCE‘WE%H &ﬁgmﬁ%ﬁ&ipﬁﬂ% u?ﬁngawﬂ-5é A for

[ er r ] g/ty-bisiHg)razinogminesictly)pipeaazime i ncl udi ng St aphyl ococcus aur eus ' (ATCC -

e A e RS ARG b o e oS BRRE .

: 'ATCC 35%1&) the fbmibof 25dlg spdeammhyéecl@luﬁaé; ahtiAsGp xthfoeinsofel solvaee)waddai | (NCTC
_ ?8 Pseudonpnas_aeru g@)? TCC 27853 and ATCC«256€68); 15 and in vivo
i n1¥he 208 %‘FT?@&‘H‘?% ?mﬁg%&% MU, accordance to the method description Nr.
159 A-5, approved by Austrian Health Authorities (MA 58, no. 2968/ 95 of
- 12-Cct - 1995), e.g. when adm nisterd at. dosages from about 0.05 to 50° ng/ kg
body wei ght, such as 0. 1H2N-5 : body wei ght (ED50 val ues). E.g., mce -
aphyl occRFus aur eugy, (ATCC 4995), o

; e chia-coll . ([err] 12 NFb 20
culture collection) and are treat “5-and 24 hours after infection. The
ED 50% val ues ranging fromca. O.. 50 ng/ kg body wei ght are .cal cul'ated
by Probit anal ysis of the adninistered dosges of conpounds. Act|V|ty S
det er mi ned bé nunbers of ~survivi dgijm nmal s per ~group of 8 m ce: per "dosage -
unti |  iseas definedin dlaim Tian depotgpagtAnpls of the invention show an - -
surprising overaII activity spectrum 25, It has, for exanple, been "
determ ned that the MHK ([err]g/rﬂ)_g 'Sg. corrpound of Exarrple 1 aga| nst,
foRSexanpl e Enterococcus faecalis 18 '37 a.-0.1to 0.4; against -
o St aphy haieis f6rmed by a bond of the terminal amine group of the hydrazmo groupof a

Streprococcus pyogenes ( AT@"?ZQ

compound selcctcd from the list above and whercm the -N- group is substituted accordmg toa
' compound selccted from the list abovc, i.e.a hydrazxno-compound listed above i is bond to the
ring system via the terminal armnc group of the hydrazmo group to thc mcthyl group in
20 . posmon 3 of tl:xe nng system to form a group . _
-CH-N-N-

. whercm the -N- group is substltutcd accordmg to a hydrazmo compound hsted abovc N

- The cc'ompounds of formulae I hcreinaftor' 'desiéna’te'd as "active c'omp.ound(s). ofthe
25 invention" exhibits pharmacologlcal actnvxty and surpnsmg low toxlcxty and are therefore
- useful as pharmaccuncals In parucular, the acnve compounds of the invention show - |
'anmmcroblal e.g. antibacterial, acnvnty agaxnst acrobxc and anacrobxc growmg bacteria, e.g.
gram negative and gram posmvc bacteria such as Enterobacter, e. g. Enterobacter cloacae;
o Enterococcus, e.g. Enterococcus faecalis, Enterococcus faecmm, Moraxella e. g Moraxella ]
30 _catarrbalxs Haemophzlus, e.g. Haemophilus mﬂuenza, Klebsiella, e.g. Klebszella edwardsn |
o Klebs:ella pneumomae, Streptococcus, e. g Streptococcus pyogenes Stapbylococcus, e.g.
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aureus (IVSSA) is of ca. < 0. 125 to O 8 'agal nst rreth|C|II|n re5|stant S
St aphyl occous aureus is.of 0.8 to 6.4; .against multi-drug resistant -~ i .
Pneunocol¥Q98M38yf 0.-4. The active corrpounds ‘of the invent iREGI/ERIS/018H8 efore

useful “‘for the treatnent of mcrob| al ;1180 -~ e.g. bacterial diseases. For

this igdi ion the 0, - ar inmg
e Sbh kit SRR A %“%V%““%msgnpﬁeﬁ&”'é%%ostm mde
of “adnimethictllih lreistzfmdtrhim), [Eatheriehiane gsEsoberithia ocbh,theteaon'lxb tBronys Ipgirabiis, L
treate ver _qger or sati-stactory result arger S
e ORI SRR i ere Serraciy gt SO thal S, Fblloniiie e o)

PCT/ EP?MWMEME@rmeuﬁzbwm@b@ufn&pa&m@mmmqmnﬁnm Senditive |

about 2. an active, conpound, of -the nvent cslto‘g?gvem ent |

f
S ni shdmile-rog resstaRRSRTSR 1A o dgse Dilggon PRFRACOIIPETS Ay
act'Vem%mtt@&lnaﬁm&r&mw@numaw%&m (NGCES)e9By any convent i onal
route, for exanple oralllﬁi/ e for of tabl ets or. capsules, '
. parenter Qq:l}mFW'WeA?EP %fN‘? %Se Mfﬁg%‘rssfSF P%Aamgb@hé%mnhbtvg&stsn .
- anal ogoug, BRReH the Gf'dv?h@:i‘dﬂ?&llytl‘!%mﬁHﬂ 'Approved Standard"; and '
7-(((5-amno-1, 2, 4-thi adi azol -3-yl)-(2)- (fluorrrethoxylmno}acetyl)am no) - 3-

10 ((rermumzmMérlaﬂ Fari aneetepic l?PéF‘ﬁ'}l hydrazono) net hyl - 3- cephemd- car boxyl i ¢

t f :
olS o SR B Fégﬂ?*%%?fdﬁ B, 26 BBAIBAC P WY lpidiftbignt | on 1o
: IVHK (Is bgloabacu@&mbs (A:nmmads ahdammomu), (Ebmbad:cus‘fabbdtsf(ﬂ'lfmmf the

ydrochlorld for l,u 125 to- :
0”4 and921 Hasmbpbliscafiurize 0N o v SN L1y Eponne 66 (R85 o°
8 4. 195933 ahd Atﬂ@'{ ssmfa, Iéteﬂﬂkﬂ@ﬁﬂiﬁt diidde Mrcnazns)@mmza?&tuﬁmmobl alt |
‘di seases acterial di seases re C e invention
may -bel Iﬂgm}g%& éﬁ&ﬂ‘@'f’%&”‘f%ﬁfﬁpgm @%&%3 oy simlar nodes -
~of pﬁd MLHd $ 43:% i ﬂxcagcpﬁédéhh&‘ﬁlod%ﬁgéélf idwoﬁiaﬁa@mthe BitthoH @Rl PAHING 15

ot axi ne. ound of fornu admnistered 1n the form of -

o phar Aabarprowdby Awstp Hisweh Aufortis S (MASE o5 39633 1 0 G 949, BB bace
addi ti Qnyeq %ghu@&cwaﬁt fa rffo%ﬁ RB&GH mas &s $6 rd%ﬁérbod)f w&%ﬁé sfich 4401 1t6 spor m of -

asolvate a sa l'vate may exhibit. the sare order of activity as
. mg/kg body_ wcxght (EDso valucs) E.g., mice are 1nfccted with an ED 95% of Staphylococcus

" aureus (ATCC 4995 )s Streprococcus pyogenes (ATCC 29218), Escberzch:a coli (A 12 NFI
20 culture collccnon) and are treated 1, 5 and 24 houts after infection. The ED 50% valucs
" ranging from ca. 0.2 to 50 mg/kg body wcxght are calculated by Probit analysxs of the
administered desages of compounds Actwlty is dctcrmmcd by numbers of sumvxng ammals |
per group of 8 mice per dosagc unnl day 5 after mfcctlon - ) o
- The active compounds of the inverition show an surprising ¢ overall acnvxty spectrum '
25 Tt has, for cxamplc, been determined that thc MHK (pg/ml) of the compound of Examplc '
o 1 agamst for exatnplc Enterococcus faecal:s is of ca. 0.1 to 0 4; against Staphylococcus _
. .aureus (MSSA) is of ca. < 0. 125 to 0.8; agamst ‘methicillin rcsxstant Stapbyloccous aureus is of
- 0.8 to 6.4; against multi-drug rcsnstant Pneumococcus is of 0.4.
The active compounds of the invention are thcrcforc useful for the trcatmcnt of nncrob1a1

30 e g bactcnal dlscascs

- For this lndlcauon, the appropnatc dosagc w:ll of course, vary depending upon, for
_ cxample, the compound of formula I employcd, the host, the mode of adxmmstratxon and '
 the nature and severity of the condmons bclng treated. However, in gcncral for

35 sausfactory rcsults in larger mammals, for cxamplc humans, an mdxcatcd danly dosage isin
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. be manufactured in conventlonal manner

‘the free.form 25 The present |nv'ent ion al so provides a pharmaceuti cal:
conposi tion conprisi ng a conpound of fornula I according to claim1 in the
form of -awgww4segicut i-cal | y ‘accept abl e salt-or in free formr@r@fﬁgﬁk@t ion -’
wi t-h at | east one pharnmaceutical carri e%sor di | uent.” Such conpositions rray
Unit dosage form may contain;
for exdfprangs dromyabent0:0% to 4 ggforrarmplehd te abent s gookamantivegompgundsuch as
t.o abo Vet t he
T pvent i B Eion TRl R rde, SOF LML M AGEUSCREERS Rt (P er
wi th i riodayani ¢ or organic, pharnacologically inert. 35  excipi ents. For
exanple, they are used as a constituent of capsules, or injection or o
instillation preparations; which contain a quantity of active conmpounds -
. thats i sAma#tfvmomppm«bOél&tcanwnann may\ie BBniaBesdd by any conventional route, for

Ez?p\)/’sﬁrec%%§§e %ﬁﬁ’g %pl:nl cat1on, ﬂ?hﬁﬁddosagm%boﬁga %ﬁm#gs eregma’ egg; on the -

conpound]cctabld salntiop$er. SI;spensuﬁnsadg: ini apalogbiiomanner tvekfotadmehe t ype of -
‘treatment.- Wth | arger nmanmal s, satlsfactory resul-ts may be obtai ned when
adnmini stering a daily dose of ca. 0.5 to 6 g. If required, this amunt nmay

be gi vEThe aonﬁ)ound(7F(|((6sqmlnd+l@,l4>thmdmmb3-yl)qwmm:thbﬁyinﬂhobaca&ysaﬂmd)%r or.

' ustai ned, rel ease not her sent I aven n. proyi des
B d st AR ey B e BB Bk PR S BORUARARE bPmEoPRal a1
e g iy o S fm
a 10 It pfafonsxamp ecl?;ﬁm%@e 8 ﬁ?f”ﬁ}ﬁm&%mﬁaﬁwem@nawcg?@ ound of
f or mul a (testedlrin thefoRin of the hpdrdchlofite CapaRist, TorGcatnglO FREMBEH Mis iﬁzﬂ&éﬂﬂa@s [ in
the formof a pharrra‘gigl caIIy acceptabte salt or in free formin -

associ &8i of- 1251t Ot andh for examp Ip refptaxtracthavws anc MK dng/mi) oficayeRil28504. 4.
phqs naqegtth&edorc,lxﬁhci:ed fhak Wil the kreRmiat bf }di&oﬂfaﬁaﬁsﬁscg ﬁgﬂéér&m raﬁéaéﬁegﬁfe a
met hod of treatnent of mcrobial diseases, e.g. causéd by bacterias

‘sel ect gucferehrompennsned she inpeptiangBar beadmemteqcée@lxm maypmalsefdr xample
Haenophjuiiss _
Pr ot eus, Sal nﬁt? nﬁ?ﬁ%@h&gﬁﬁ{d&ﬁ%&ﬁ%ﬁﬁ%sé@ygfﬁé@mg&%ﬁggﬂ%ﬁ{ég@ﬂgﬁﬁ mni }éct ering
to a su’ﬂfl_eeqf_O‘PWWFeed of

20 A compound of formula I may be adniinis'tcrod in the form of a pharmacentioally acceptable
‘salt, e.g. an acid addition salt or a base addition salt or in the correspondmg free form, if -
desired in the form of a solvate. Such a saltlsolvatc may cxhxbnt the same order of actmty as -
thc free form. ' -7 :
1 |
) 25 _ Thc present xnvcnnon also provides a pharmaccutxcal composmon comprising a compound of
formula 1 accordmg to claim 1 in the form of a pharmaccuncally acccptable salt or in frcc

form in assocmtxcm with at least one pharmaceuuca! carncr or dllncnt. .

_ ’ Such composmons may be manufacturcd in convcnnonal manner
30 Unit dosagc form may contain, for examplc 10 mg to about 1 g, for cxamplc 10 mg to
" about 700 mg, such as to about 500 mg.

~ As medxcamcnts, thc active mgrodxcnts accordmg to thc mvcnnon may be admxmstered alonc
or in suitable medicinal forms together with i morgamc or organic, pharmacolog:cally inet
' -35 - excipients. For example, they are used as a constituent of capsules, or m)ectxon or xnstxllatxon

_ prcparanons, whlch contain a quannty of actxvc compounds that is sufﬁcxent to attam an
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such treatnent, an effective anount of ~a conpound of formula I'; e.g. in the
formof a 20 phar maceut i cal conpositi.on according to the present '
i Avent i'on:wames43mstonmpound of forrul a | for use in .the preparpdIErrsoisse
medi cament for the treatnent of microbial diseases, for exanple of

di seaeses causedg bacterias sel ected om Pseudormnas Ent er ohac :

Ent er.oc@pEmym hiped Jerrl, ghat|ity o} thio 20 mmpébganﬂllca Fogithis gpplicationsthe osage to

St aphy| 9&9&.“1;:?4 dﬁéﬁ&ﬁ{s Iolaltﬁccfﬁgémmea%mwpeof%ﬁm&m&t aE’%nrmm&

25 I'n'the fo exanp which il lustrate the invention nore fully but
shoul d Fpe nétmt;nqmt AWath; l@ﬁscs@ag@al% ISF“%WrY&i‘ﬂ$é§aYab%°Wﬁ whendegr ees

Cel si us ] ' o
oyt EP9§%%%¥QQW%C[&§Q ¢k %Bg Ifrcqm&%é%%t may be given in -
74( (%- ammp@@pgmsmaag; dmngqummqﬂdadmm@wwdmglmmB (imno-1- .
pi per azi nyl met hyl ) met hyl hydr azono) net hyl - 3- cephem 4- carboxylic acid a) - _
N-(1, 4, 5a. 6-t et rahydr o- 3- hydr oxy- 1, 7- di oxo- 3H, 7H acet o( 2. 1-b) f ur o( 3. 4- d)(l "
3) - t hi aki snother aspect tife picjen? ifvSnton povide amouﬂpomdauf ébrndaly [ pr @ Zpniposition

f 1 uor omet hoxyi ni nol acet i act
7 ( (o CaRene's 2B ot B Tty St PE Kb ARl arcepmBls spitor in.
am no) fred fUrﬁMh-a’BsdthnWAh atleksnonk pbaﬂnmt)mnéhl sarziee os dilvens forl Gsegs af
) no- -for l- -cephem 4- g.a&bo lic acid in a mxture of 220 nml of
)| eR CB &:£nd° 8% 2pfoIgRe onitrile is stirred at 0 with 43 mLof
: N, 0 10The bsc&(ﬁd ddﬁi’pch.;ﬂcbcbﬂ fytmula dpérouse s a cbﬁxp?)sﬁoﬁfcompnsmg a compound of '

(5- adi S th t d.
o o oG TinBe fore php DR UERIIE petr At A e SRR PLSSPSaRoR Mitbur o

is sti rﬁﬂﬂas‘t@ﬁc@ﬁam%@udi&lll&arﬁbrSﬁdﬂ%ﬁﬂi?hﬂ}ﬂacﬁhﬁﬁaﬂlre is diluted with 1250 _-

m of acetonitrile which contains 70 i of water. 12% aqueous ampnia i s
radded to the m xture obtained to adjust a pH value of 3.5. The mxture is

di | {4 ediad hlther aspect ftﬁ%r@cn%b&{mﬁiﬁoq‘ﬁes 2 SR AT bPeatinkht &Ftﬁiﬁblﬁﬁpt ate. The

ethyl acetate phase is dried and cqgncentrated. The_concentrate is stlrred
~for  onediseases, 5&- coped by baptcrasiglscied fesm Reaudomores, knterobacter, Entefococcus, '

N (1,4  LIBDMBEPitus, Klebsiella, S tacpccus, Stapy Escherichia, P |
- 3- hydro@r%egﬁdl oxo% i ac'g'fo trep) ro( apy wm} fhlegm’ﬁ ro ‘5‘ 2- (5 a

M no- 1, Salmonelia, Setratiopr guwyoqozqt zrh{ehlqmmm m»yxrsmrm)ta@equtecam @p ediefde
Pr eci pi glﬂ:ﬁl‘%&ah‘ﬂuﬁr Xt Bt V€ afnBLH of fccqugt;l.{rﬂlt aqo%ﬂlaqngg qﬁ'tﬁgform of a

_- 20 - pharmaceutical composmon according o the present mvcntlon, and
A compound of formula I for use in the prcparatlon of a medicament for the treatment of
microbial dtscases, for example of dlscacscs caused by. bacterias selected from Pseudomomzs,
- Enterobacter, Enterococcus, Moraxella, Haemophzlus Klebsze!la, Streptococcus, Stapbylococ—
- cus, Eschencl}za Proteus, Salmonella, Serratza or Pneumococcz L ' |
I In thc following cxamplcs, which 1llusttatc thc mvcnnon more fully but should in no way
 --~limit its scope, all tcmperaturcs are given in dcgrccs Celsxus H- NMR: 200MHz DMSO-ds

s‘uasmm;saser (RULE'zs') -



' 7 (((5- ani no- 1, 24th|ad|azol 3y|) (Z) (fluoronethoxylmno)acetyl)amno) 3‘-
(B)- (i M nRolbga3es: |
© pi per azi. nyI rret hyI ) net hi hy- dr azono) met. h)‘ﬁlb_B cephem4 car boxylﬁ'réme‘agg{od”g 77 ¢
of

N-(l 4E§anﬁlet1etrahydro 3- hydroxy 1, 7- di oxo-.3H, 7H-aceto(2 1- b)furo(3 4- d)(l

t h' azi 3*553?"‘3‘"‘?1(754‘5'?5“ ﬂmL%yg-@H%FmogyWO)eﬁ!WBB} dmﬂ'dxyl m no) ac."
etic aﬁiﬁﬁﬂyﬂﬂetﬁ?ﬁm&ﬂﬁﬂﬁﬁ%dnbstéeyh@tan-ca?ﬁoﬂhcghdacet onitrile and 11

m of vvater and treated vmth a 25 -

solutlon of 2 g of

chipride ! -ar}mrmq al\k.tﬂﬂdiazﬁ]t@ el Et'ﬂb hﬁné &rceﬂlaf a. one

day at room. - nto acetoni e _under .

stirring. ' i iadi lZﬂ h :

t hi adi azol, - 85 ’ %\ d: o) acet yl ) ami no)- 3(E) - (i m no- 1- pi per
-azi nyl met 7y g7 azono) Nyl —3- cephem 4- carboxylic¢ acid in the

form ofA saspemslhydzf d@rg J 7—amx®e3-f°tm}é13rq§phandscarb®cyﬂm Iandan@drmurcwéﬁaednlv\n th

acet on| r| I and o

7- (((5 cfe Ehl%nfl E P?m(’lf)ls fqtﬁiio?toone‘}"ﬁlbﬁﬂ%"r{dj Qc et yI ) am no) 3

(BHo

acid O

(i BlsgﬁmEth 115>§Iaaé’thﬂi{ddm§ﬂyé M\(Btiimhbqu ﬂﬁﬁa)dzm—myl) (2yephemi- car boxyl i ¢

crude

7-(((5 a?ﬁ%@@@nprﬁcaa? agid chisrige arcagded tp eta%mm’aﬁynlmasdam the) ani no) -
3(E) - ( heabeidh mhiRLRSE 38 irBd ko Ny¥hd Rty RYEH The RR)Rd iaﬂxru&dc@m q9%0 a@'dpoxyl i c

acid in the 35 formof. a trihydrochloride obtained in step.b) are _
- di 'ssol setbritrilowhichaontrine70 mhof waterel? oraqueons ammpniads addelito the mixture

R 151 Spiafied 8 aGRbL TR Ge? £ The SD oSkl vifh SRS S s al™ PP 1P
' ][ala’e Z&ntdctndn)uth Ethat agetats. HTeE;Mamdehla;c ivelsind and cmhy:htcda’l[’hHPLC and t he
ractions -

7-(( (58 ez ‘529%1"["#%81“%9%‘1“ a3 20 with40Q pf g pestmisgile. N-(1,4,5 ,6-tetrahydro-

oxyinp aﬁﬁ@yi Y-disRdI8HE; Bf-Ererb(201- BWMR@(W)LMSMM-(MM&M@ZonO) met

“hyl - ephe li,c aci.d |nthef of a,nonqQhydr rid are
det er nﬁwﬂ %ﬁ#n@ (245670'%}% SR IPRYIATSicsid 2 ide PrRcinitaERsaR Cﬂg%)l@w & 5
Exanpl gitdacddbff 4ad agcaorrespondl ng corrpounds of formul ae I |- and I'1'l' wherein
W_V, @[er R, Rerr] : ren, in TABLE
I N | 0 ) a A% i LK, 1 - Akt -4 yat.- A%/ 5 fal "_’ : Nz LA " "_ s 1
=Rlerr] = eth ggc;dhe rreanl ng l'i st ed

TABLE bt '
:ZQFer rl 3.77g ofeN-(l 4 53,6—8&:&21%&3:‘0—@@#0}:(}' 1 7—dxo(§co-3H,7HSaq:epo(2 1-b)furo(3 4 d)(l 3)~

. 25

30 .

E1 Ex

thiazin-6-y1)-2- (S-ammo-l 2 4-thlad1azo!—3-yl)-(Z)—Z—ﬂuoromethoxyxmmo)acetxe acid azmde o

- ‘are suspended in a mixture of 75 ml of acetonitrile and 11 ml of water and treated with a

solution of 2 8 of 1- (1-methylhydrazmo)mnnomethyl)pxperazme in the form of a dlhydro-
chloride in 4.5 ml of 2N HCI. The reaction xmxture is snrred for ca. one day at room

~ temperature and _poured into 600 ml of acetonitrile under stirring. 7—(((5-ammo—1,2, -

thxadxazol-3-yl)-(Z)-(ﬂuoromethoxy—mnno)acetyl)annno)—3(E) (umno-l-pxperazmylmethyl)—
methylhydrazono)methyl-3-ccphem—4—carboxyhc acid in the form of a tnhydrochlonde

precxpltates, is ﬁltrated off, washed with acetomtnle and dned

' .0 65 g of crude 7-(((5—ammo-1 2 4—th1adxazol-3—yl)-(Z) (ﬂuoromethoxy—mnno)accryl)anuno)- »
' 3(E)-(xmmo—l-pxpcrazmylmethyl)methylhydrazono)methyl—3-cephem—4-carboxyhc acxd in the

’ form of a tnhydroehlonde obtamed in step b) are dxssolved in2 ml of water and ﬁlled into a
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PR o qerr]H[e”] IR - o |
‘H 3 o o cHerr] o T C[err]H[err] 4

- -CHerr] Cwa{smbén o H o . 0

- CHerr] o CH[err],s- ' C%C%,EP?SI 18%
[err] T . H ~ 3HC 7 | [err]
‘H -~ column mh i ﬁllgiamji wm-l g~ (LiChroprep RP-18F, grain size 40-63 pm, Merck) -

6R ( 6a 7 5&2&3 “Jit% vgatcr orv]voga e fémkl )yH-ac%oQQ/ ggc%mcg%ace angllyus [ [ (i m |

i no-

(et hox yle:ar,oaaﬁ |thtpfrﬁﬁio&ﬁ ivwhidh ydmhm‘((lmﬁf@zp,apﬂ-ﬂﬁdaaﬂol-s pmt(ﬁabfbxs&nboxyl i
c acid Nb)blst 5 thyl si | acet? ear%% dr.op e whij | st
Stirri r@qrpgmg 851 @ (lP{lQO-dlr iperazinylmethyl)methyl y razono)mct yl-3-cephem-

6R- (562, 4birBbylit-dcitt indhe Forapbhi aoplohfdidchiotidhite BeNMhiRtd AAPELY, comFimtdl - [ [ (i
m no- 1- 20 piperazinyl nethyl ) hydrazono] met hyl ] - 3- cephem 4- car boxylic acid
in the lyephilissd. o trihydro- chloride ina mxture of 50 m of absolute - -

- nethyl ene chloride and 50 nl of absolute aceto- nitrile. To the clear

~ sol ution obtained O. 28 g of chloroformc acid ethyl ester are added -
dr opwi d& thmagvcrs@mhedgn Example k by using cenresperding spmpeoundsofiformules Dandr oom
t enper %%{?H(wt ve Nﬂ R afld 1§ lﬂv@iiﬁ ﬁﬁxocn in TABLE 1 bc}ow compgunds

6R- (6a 7 [2 not h| azol Xyr.mnoacety
08/149398¥f formuta I, whcrcm W N,V O,R4=Rs = H andR; = CHzF andr R andPB g havieahe

am nol e razono] met hyl ]
3- cephem%“gc oxy é%ﬁgg ﬁ%%ﬂk%%?%ﬁ@ﬁhﬂtj %‘% € preC| p| tates,
is filtrated- of_f vvashed and drled 'BABLE)daane :

" 6R- ( 6B e
"no-4 Ex. A : S : _ _
(am nqaCEY YT Pr per azi -t TEC YT ) YU SR OO ety T oo oy
aci d C.GI-% off _alyci.ne- (4C%Hﬁra2|n0|mnonethyl)'pera2|d( ' . F rmof -
di hydrjoch3 orilde are addedH;n one portion to aQQ-I_;UtIOI’I of 0.6 g—m& ; '
N—(l, ,53. & +Utlu|lyclrrﬂ O%Arn y' l, 7 hl St . ’Iﬁ " '..:"‘ - o
3H, 7H ace‘%o[ 2 1-b]f ur 1, 3] t hi azji n- 6- vyl )H2 ( 2- amjnot hi aéﬁelll” yl) -l 2)
- 2- (hyldr oxy- |mno)acet|m0|d amde I'n a m Xtggg . of TO[7 ™ oTHC; :
‘acet ottt 3-6-d—of vater-—and-0 -7 of 8 N HOL - and the reactian
mi xt ufe obtailned is stirfEd\at r'oomte‘rr;teraturxal'I 6R—(6a 7B(Z)) 3HCL |
(2- (24ami not lhi azol -71°'§e @ PE‘)‘!yl m noacet yl am no] 3-[[ (i ni no-4- (am noafet
yl')pirera2|n~1- _ _

OCH

N "C"*zocn, e :

OcH,

15 Example 8 : . e
o '6R-(6a,7B(Z))—7-[2-(Z-mnod:naon-yl)—Z-hydroxymnnoacetylannno]-?»-[[(umno-4-
. (edxoxycarbonyl)pl_perazm-l-yhncthyl)hydrazgno]_mcl_:hyl]—3-cephcm-4-catboxy]xc_aad |
. 5.2gofN,0O- -bistrimethylsilyl acctamide are éddéd dropwisc WBilst stirring tb a suspensxo.n of
- 1g of. 6R—(6a,7b(Z))-7—[2-(2-armnothlazol-4-yl)-2-hydroxymnnoaccryl-anuno]-3-[[(1mmo-1-
20 plpcrazmylmcthyl)hydrazono]methyl]-3—cephem~4—carboxyhc acid in thc form of a tnhydro— =
chloride in a mixture of 50 ml of absolute mcrhylenc chloride and 50 ml of absolute aceto- |
 nitrile. To the clear solnnon obtained 0.28 g of chloroformic acid cthyl ester are added .
.dropwxsc whilst stirring. The mixture is stirred for ca. 20 mmutcs at room temperature and
.trcatcd with 0.95 g of water. 6R—(63,7b(Z))—7—[25_(2-annnothxazol4—yl)-__2-hydrc__>xy1rmnoacetyl—
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ST

yI met hyI)hydrazonoI met hyI] - 3- cephem4 car boxyl ic acid in. the form of a
"~ trihydrochloride 15  precipitates vmth|n2hours whilst stirring, is . =
filtrat edwofobu3zssashed and dried. In t.he manner as descri begdy fb‘ﬁﬁ {gahes 8
and 9 but using correspondi ng conpoundggof fornmulae Il and I'T erer n W
V, Rerr], err] Rerr], R[err] and err] have the. nmeani ng- givenin

TABLE 20ti09] [(iwnpt(pthoxprarl @Wﬂimmwrénehﬂ)h#dmwnﬁjmﬁbﬂﬂ-ﬂ}ccﬂxmﬂ}—- -
t TABLE 1.
et ow SriieR i f BT 0f Bl rrrr Bfet LR Eﬁ%l Mo w

R[err] dried. ‘Rerr] ' . Salt 10 .
T | 2HC 11 . CH . H

COCH[err] '- o C 2HO 12 CH - 'H

2HG [@xainp[&ﬂr] - 3HA 13 |

3HA - r {err])[err ' '

oHal 1§k JGa,?%(I@,lr?-—[z-(2-annno1:lpazol-4—yl)—2-hydroxymnnoa Sa.mmo]- l{% ] 2HO

Lerr] 1-ylmetyl ! ,
S itk @‘%n%z"’ Yibydrazonglmetyl]-3-cephem-4-garbory ficacd :
‘Sal't 166 g of glycpe-(4 ydrazmo:mmomcthyl)plpcrazl ¢ in the formof a. dlhycu'ochlondc are 3HA

[err] lé%cd in oncggﬁlon toa solr_l#ﬂ)n of 0.6 g of N-(1,4, 5 6~ tcnl'ahydto-3-hydroxy-1 7-dioxo- ZHCI_
3H 18H 7H-acet6[2, -b]futo[S 4—&][1 3]th.lazm—S-yl)—Z-(Z-annbeth!dzol-4-yl)-(Z)-2-(hydroxy—

- 3HA. 2

310 ?mmo)accnwd amide.in a 1p|lxturc of 10.7 m{ 8{ ﬁcméémlc’ 3.6 mbﬂf water and 0. 7_|ml of

4HC = 8 N HCl, and the reaction mixture obtained is snrrcd at room temperature. 6R-(63,7B(Z))-7— .

_ [2-(2-axmnothxazol-4-yl)—2—hydroxy1nnnoacetylammo]-3 [[(umno-4—(ammoacctyl)plperamn—l- o
| ' ylmcthyl)hydrazono}mcthyl]-3-cephem-4-carboxyhc acid in the form of a tnhydrochlondc -
15 | precxpntatesthhm 2 hours whxlst snrrmg, is filtrated off, washed and dncd

In the manner as described in 'Examp.les 8 and 9 but using cofrésponding compouxrds of
_ formulae II and I wherein W, V, Ry, Rz, R, R4and R; have the mcamng given in TABLE 2
o below, compounds of formula 1, thtcm V N-O, Ry=Ri=Rs=H and W, R, and R, have the
- 20 meamng listed in TABLE 1 bclow are obtained, e.g. in the salt form dcscnbcd

| | | TABLE2 = |
- |Example {W Ri. R4--' : L Salt
1 fcH H | -COCH;"I o | 2HCI .
Tz g8 JH — | 2Hd
EFE T3 N ﬁoﬂ B EEE
T : | —co—c ' : o
| . [ Nr-r2
T CH 0 _-cofnrcrrz)z R 7 7o B
BN H - — [zHO
1 —c_o-—cu,—o.-@ o S
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2HO 24

IIIIigg

_mZ  H . [err] - _ :
H [err] 3 - 3HA 25 @ | CH
wo9sf45§§1 (CHerr])[err]- CHerr]. 2H@cEeposn1sso CH
CO&(CH[err])[err] CH[err}} C2HG 27 CH .
S - A lercl  CH err] 2Hd 28 LH
'Example- CW(CH[err JHierr] - CHj&ur ] 2HC | 84t fcH -
_ : o] Ta W 1o - —Mart]-F
[err]{16 ~ |CH 2Ha |Hwp 98/ 43981 D - |3HCA .
PCT/ EP98/ 0189p Exanple |W ' R[ err]
Salt B1l N ~CHerr] - '
2HCI ferr] 32 N : 3 (ZIJ-Irprrl-- COCH[Prr] __
2HO 37 QH |HcHerr]{F ZHC
3HC- f[err] 34f N . CHF§PP CI>C}{err -NH err]
3HA B5 N - | CHerr]A [err]
36 N - CHjerr]- ' 1u ococh?rr] : ' 3HCL
37. N . err]-F . _lerr] - . BHC
38 [18 N [CH  CH#r]- I [emr] 3HCI 310 | 39
CH ' H [err] -.'co—cH - 3HA 40 . CH
"H. . CO(CH[err])[err] OPOH  nw, © O 2HO 41 | oH |
- err] o 2Hd 42 a4 H:
[err][19 fcH H 2HGQR) 43 N | 3SHOH2- F |
[err] _ ' 2HC WD 98/ .4:3981:0—0;—1—@—014 S |
PCT/ EP98/ 0189 . : T M, |
20 CH H . ® - 2 3HCI'." —
I o ~— GO —CH = (CH,);— NH— c\ '
T . NH, ' NH - NO,
21 |CH H =-CO— CH,0H. ~[zHa
22 TcH H ) N [4HCT
' —co— CH-qcug;-NH c _
| - ' QINHz ' NH, ' s
|23 CH TH - e T 2Ha
1 =GO~ CH— (CH,),—COOH S R
124 CH {H - (S) (9),CHy 3HCI
=CO—CH—CH , '
\ N T :
o ' S NHz. CoH; - . .
25 |cH TH —Co—CHy— TzEa
26 |cH H '-_._t;:o-(cHz),s—cH, T2zac
27 cH H -CO-(CHz)1e-CHs 2HCT
28 CH H ~ —CO—(CH,);—CH 2HCl
- |25 CH H ~ oA | 2HCI
| |  —CO—CH=~CHOH |
T30 [N CH, F T = —[zHC
|- —fco_—pﬁz+o-© -

- SUBSTITUTE SHEET (RULE 25)
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19 Exarrple w __.R[er_r] R R[err] . - ~Salt 44 -
CH. H ' AR _ 3HCI lerr] 45
CH - woddnzosn tfzyg, tﬁiigs{ﬂo' e 46 "
[6(R)-6a, 7B(2)]-7- [[(5 am.no- rrret hoxy| mno) acety amn _
[(imno 4 acetvl piperazin-1- 1\ '

aci d- -Extamplé | swpropoxy R 'Salt .
[ 6(R) {2z ez Ll (5. ol no. i - )ac_e-'
tyI] 31 - IN . 2HCI

am no]|- 3-[ (i m|nopi per azi _norret hyI ]- 3 cep hem 4- car bpxyl i
c aci g-1-(iso-| propoxycdrbonyl oxy) =f in the formaof 4 ' o

di hydrfochl oride are stirjred at 0 ijn a an;bune of 30 m of rre hyl ene
chlorilde._ 10 M of acetdnitrile and. [0 - o de with 104
2.2-m 3(5& N, Oletrl rrethyq:Hn-leI acetﬁﬁpd'@HsTo the cI ear sol u RHIClobt ai ped

160 m acety—eht-or-de—arc—add . - Df—Ca.—00 |
_ mnutes3 at O[EW] The re‘a@!ron mxture ifs |ntroduced |nto 1p8HE! of whter. _
~The pH ef thej|m xture oftained is fadFa8t 7 by addition pf 0.5 N sdium
bi car jonate sg¢l ution and the mxtqre(@)btalﬂued is extracted wfth ethyl |. :
acet at : th water dried! over soditim

dte phase ils washed wi
sUI'phct3é and A sol vent| FHrF15 . levapBrafa—ah: . ‘The_ resi.dup3HElt r eat pd
Wi th d . ER—6e—FBH A F—Ar-re 1,”" - : ' :
t hi adi r}zi {W-(fl uo_rc;}g]liﬁgx__yi mi{no) - acé"f) arﬁ“ﬂo] 3- [(| m no43§@é_t yl pi peraz -
i n-1- byl net hyll) hydr azondmet hyl ] - 3- cepcl’%rrff_!i! boxylic : o
-~ aci d-3- (i sopr gpoxycar borjyl oxy) et hyll-est er i Xt @iy of two - di ast er eoi Songrs
in afnation off 1:1) predipitates.  lis filtrated off and dried| .20 Exappl e

47 [ 6(Rs- 6a, 73(1\2)] 7- [ [ (3HgFno- 1,[2, 4- { hitadi @-3 yT) - (T uof BETFOXy1 | no)

llJ

acet'yl{] am no].{ —~Cco—CH OH
[ (i m.popi peraxl n-1-vyl rret hyI ) hydr agononet M ephem 4-car bT)xyI ic acip-1-.

(1 sopiopoxycal bonyl oxy) dt hyl est er |3.:1 g of D o
[6(R{8&, 7B(Z} N 7-[ [ (5- AGH®F1, 2, 4-t hi goMthizol - 3-yl ) - (ﬂ uor ITEtj]qdl m no) acet

yl]- 25 am moj - 3-fornyl - 3-cephem 4;Ea’r boxylic ' | I
"aci d- 1- (i sopr@poxycar bonyl oxy) et hyfl est®sr in 30 m of- acetoniftrile are '
‘treat ¢d vvith @ sol utionjof. 1 11 gjof 1- ('\I'ry'dNblzl noi m no- net hy|l ) pi per azipi .in

the f\n IUI. & €h ||yuruu||| t T : 5 M .n{ 2N h\lrlrnr-hlnrj_n - e Thr%—

n‘ixturégl S stJ ed for - giHZIfhour an_cb r%gimed |nto 300 m. FCl

acetonmitrile: {[6( R) 6a, IB(2)]-7-] [(5 A no-: o
. _ - NH= (cH,)3 . N(CHa)z ._

B T e E - I /,NH - T Ea
| 1 .' NH NH _
40 |[cH H | _'—co-(CHz)z-COOH B e
[41  |cH H = 2HCT
a2 |cH H —[Ea
BN [a&F T2HeT
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WD 98/43981 L : I PCT/ EP98/01890
20 thiadi azol - 3-yl) - (fluor et hoxyi- i no) .o

acteryl] arWedBM43981( i ni nopi perazin- 1- yI et hyl )hydrazono- . PCT/EPY98/01890

met hyl ] - 3- cephem4 car boxyl ic acid- 1-(i pr opoxycar bonyl oxy) et hylester in
~the fc ; % =TS ; '
of 1: E’fﬂﬂ&? Wates i s R;Itrated Baf, vvashed and dried. .5 |

g _de_SCrl T fe—r usﬁlg yUI T CoOPOILeT T OL oyt oo . . . _
formuljag™ Il and™t11 wher em V, Rerr ‘g(% Rerr], R{n nd R[jerr]
R €

have tlhe meaniing. "gi ven ip TABLE 3 pel o, ~ ounds of forrrul g |, whereijn W

=N, ¥ =NO [Rerr] = QHerr]F, Rerr] = YNH, = H and Rierlr] and Ridrr]

are a9_listed lin TABLE 3i bel ow aref obt-aj ned:-_' 10 : . ' a

- TABLE |3#t%xanpleCH Rlerr]{H o (R _cH, - Rlerr] |8HC]
lerr] | - _ _ [err] 4900—cu [err] o
-CHerpr]-ocOC(ICH err] ) [efr] [err] pO - 4 . R o

-CH er|r]-OCOC({ICH[ err] ) [ elr] Corrpounds useful a$ starting matdgrial accor|ding

to the present rnventron nay €.(J. be proauced as TOoITOws  Exanpre A r57" :

1-(1- Met hyl hydra2| no) i m nomet hyl )p| perazine a

S- Met hyixampledy| - i sot hi oseni car bazide A solution of 239.8 g.of

o o R A R e 2 R el B %ﬁ“%daﬁﬁhﬁnaia&io?on ;
'exchanqmnmﬁﬁh?hﬁaﬁﬂﬂwmﬁﬂi?ﬁh&dﬁﬂoﬂdﬁhﬂﬁ% eplem-4aatbalylic addvi-t h water.
al : .

The fractions conj met hyl - 2-'met hyI | sothi o-sem - carbazide in
t he: for(ﬁPBPP&"HS?d’P tFF‘LC) are |yophilised. The lyophilisate i s

treate &, f .
S- et h?fll y\%wné yi % |7Pé)2ﬁ ﬁ@@?ﬂ“@%’? bia’%l e %cﬁ%oﬂ@@)é’(?l%@%mﬂhﬂ%r ocC ocqi'llie is ..
obt ai neuhan] 3-rﬁ(emirmplpemdzxm-mlmehﬂmylddazowbmcthyﬂél."ﬁc((phsmprtm&bﬁyi)c acid-1 -(150-

. propoxycarbonyloxy)gshylestcr in the form of a dihydrochloride are stxrtcd at0%ina nnxturc

of 30 ml of mcthylcnc chlonde, 10 ml of acctomtnlc and 15 ml of dxmethylformamxde wnth
10 2.2ml of N O—bxstnmcthyls:lyl acetamlde To thc clear solution obtained 160 ml of acctyl '
~ chloride are addcd, stirring is contxnucd for ca. 60 nnnutcs at 0°, The rcacnon mixture is
mtroduced into 100 ml of water. The pH of thc rmxtute obtamcd is ad;ustcd to 7 by addmon "
. of 0.5 N sodium blcarbonatc solutlon and thc mixture obtained is extracted w1th ethyl acetatc
-~ The ethyl acetate phasc is washed thh water, dncd over sodium sulphate and the solvcnt is-
15 evaporated off. The resxduc is treated with ether. [6(R)—6a 7B(Z)]—7—[[(.> -Ammo-l 2 A
N thxadxazol-B-y{) (ﬂuoromcthoxymnno)-acetyl]atmno]3 [(1m1no-4-acetylp1pcraz1n—1~ |
; ylmcthyl)hydrazonomcthyl]-3-ccphcm—4—carboxyhc acid-1 -(1sopropoxycarbonyloxy)ethylestcr
' (xmxturc of two chastercoxsomcrs in a ration of 1: 1) precxpxtata is filtrated. off and dried.

20 Example 47
' [6(R)-6a,7B(Z)]—7— [(5 Ammo-l,z, -tlnadtazol-3-yl)-(fluormethoxymnno) acetyl]atmno]-3- ,
- [(u'mnoplpcrazm-I-ylmethyl)hydtazonomethyIj-3-cephem-4-carboxyhc acxd—i-
. (lsopropoxycarbonyloxy)ethylstcr : S _
- 31gof [6(R)-6a,7|3(Z))-7-[[(5—Annno—1 2 4-thxad|azol~3-yl) (ﬂuormcthoxymnno)acctyl]-
25 am1no]-3-formyl—3-cephem-4-carboxyhc acxd- —(1sopropoxycarbonyloxy)ethylestcr in 30 ml of
. acctonitrile are treated with a solunon of 1.11g of 1-(hydrazmoumno-mcthyl)pxpcrazmc in -
thc formof a dxhydrochlondc in 2.5 ml of 2 N hydrochlonc acid. The mixture is stirred for
ca. 1 hour and mtroduccd mto 300 ml of acctomtrxlc [6(R) 6a,7B(Z)]—7-[[(5-Annno-1,2, -
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25 ) Benzylldene derlvatlve of e ' ' '
. 4- forrryl-l ((1: et hyl hydra2|no)|mno rrethyl)pl perazme A sol utlon of 40. 9 g.

of S:net dewﬂmt hyl -i sot hi osemi car bazide in the formof arb’:&brwﬁiswl dein -

350 m of "ethanol is mxed with 30 g gigfreshly distilled fornylpi perazine

| “and heate er / 4398 .
R I I R e e O
[1 oom tﬁml]éﬁ-wi)hemm-&!ﬂﬁowﬁcfhcﬂglﬂsﬁ?ro?ﬁxi&&lﬁ%@iygc?b})’dhylﬁig xﬁtthéh forth 6anr ca. OI24 :
ours ecipitate o is filtrated o e th e an
~ dri ed. 4!1&02&9{ eo‘?? Hissgrrcjpomers in frpftion ?f(% rtatcs is t«i
_ hydrazbﬂqhgﬁhaanmml ) pi perazine in the formof a hydrochl oride is '

obtained. - 5 c) - 1-((1-Methyl hydrazino)im nonethyl)piperazine From10 g. of :
t hed benzyl i dene derivative of 4-fornyl-1-((1-nethyl hydrazino)im nomet hyl) -

© Piper agj e mdhnkd @estIbA i?xfEﬁ:dla\Iéﬂ‘PBﬁi El%@&&&?oﬂﬁﬁakﬂﬁﬁhl/%&mﬁmﬁﬂk of of f by
steamdistillation under addition of e aqueous slurry .

obt ai nfegmulse dbardBt whezsin Wn Y & Bi:IRs, Re gnd Re baxe thsimganing girende TABkE dated -

with bﬁé&ﬁ bR of SHfuIEL, %ﬁk@&hwmﬁsviﬁ-é%fewﬁt RI=HQ L PrageRy™ -

S 1-((2- % dra2|no)|mnorret yl') pi perazine .ih fofm of a L
d| hy dr arshRoasechs listed it (TABIES belowtare pbraimesk a white solid.  Exanple B .
{ “1- Et hyl hydr.azi-no )i m nonet hyl ] p—i-m%zg ne 15  a) Benzvlidene derivative

(hydrazi noi m nonet hyl)pi perazine lhe pH of a solution of 10.7 g of the -
| ECahs rRyative of 1-(hydrazinol'm nqrggt hyI) p| pera2| ne in the rtbrm
of a Hihydrochioride io 100 oiof vater isladiusted t yaacld §. 8N
NaCH.{ 4®e -ni xtﬁure obfrai jEE\ s extracted wi t|h ﬂ%ﬂooz?@(ﬁ%e The et hyI .
t af 2 @ H sol vent is gvaorated of f. The benzylidehe
1- (hydfaziNee

r phous p‘ovvder b) Benzylidendg derivative of

g - 4- (hyldr azi ngy m 24 thyl) prperazi ng _Eg,000C¢ getlc acl G E— ,
anhyd_lde ar e |[addesl-&i-af o.dp 42 ml of-ide-cooled formc acid, the o
“mxtufe is stijrred fér. M. /1 hour and 16 g|of the benzylidene derivativg of
-1-(hy raza noi ni no- nﬁ't‘zhyl)pl pera2|ne n 42 m of form'c_acid ar e a'd'ded :

}\l.UIU LK) :Cl"r Ul va. 2 25 Ilu LIIU D(JTVCIIL |S .‘ :
_ ‘The residue i treated with %;969 e pH-of ‘the mi xfure
obt ai ned rs. adj usted to pH 11 by ‘addrtron of 10N KOH The mxture 1s

extract ed .
mpounds useful as stamng material accordmg to the prcscnt mvcntxon may c.g. bc _

produced as follows:
~Example A - :
15 - 1-(1-Mcthylhydranno)mnomethyl)p1peranne o
a) S-Methyl- i-mcthzl-xsoth:oscnncarbazxd :
"A solunon of 239.8 g of S-mcthyl-Z-mcthyhsothxo-senncarbazzdc in thc form of a hydnodxdc
in 100 ml of water is placed on a column ﬁlled thh 1500 ml of 2 strong baszc ion cxchangcr |
- in chloride form (Amberlite IRA 420%), and- eluted with water. Thc fractions containing S-
20 methyl-Z-methyhsothm-senu—carbazxde in the form of a hydrochlondc (HPLC) are lyophnhscd
| ~ The lyophilisate is trca.tcd with ether, isolated by filtration and dried. '
o S-mcthyl-z-mcthyl-xsothxoscxmcarbazxde in the form of 2 hydrochlonde is obtalned in the form
- ofa white solid. ' o
. My p 116° (1sopropanol)
25

A solunon of 40 9 g of S-mcthyl-Z-mcthyl-xsothxoscnucarbazxdc in the form of a hydroch]ondc
“in 350 ml of ethanol is mixed _thh 30 g of ftshly d1_st1_lled formylplperazmc and heated under

. SUBSTITUTE SHEET (RULE 26) -

o¥nino- 20: methyl)piperazine is obtained in he- - |



wi th dichl or onet hane the d| chl ororret hane phase S dr| ed and the sol vent
evapor at ed off. The benzyl i dene derivative of
1- fornyl -WQ?%P%!Zl noi m nonmet hyl ) pi:per.azi ne i's:-obt. ai ned i n Pﬁmwomsm a

~ white powder. c) Benzylidene derigative of

1-[ (1- e,t@/,t gx@%aﬁ ngémrﬂe Eéodd lnaﬁathg @tft,xga k& t@ %@9@ H%QQA ShpSRl4ti on |

of 2 go enzy ene rlvatlve 0

i m nomenhof] l)Cplafiédmle ned snrrqd) foricap24 Boyest The amm@mmed & ﬁlttamdmff,vm th'9.3.

na sy 1Bt P TELAN) a8 dhed i Sl RILE bty o 81 LS ARy O 1 20

r eacti dxydmznm)mna-mhthﬁhnmzmc mthe fm of edlydmeh}mr@hns Glstainedt  r oom

eraégure € Sﬁ?,' ent hs.evaperated off and the residue is purified via
"5 la'p'grylﬁp-%@#: 1. methanol; .2. 90% nethanol .

| /10 % cRrein 10 gof the benz}lideA8derdative of 4-formyl-1-(( -methylhydrazmo)mnnomcthyl)-

1 Eﬁ?x’a{#ﬁ%&% R B BRBieRbIesR¢ che fons e i Sple f by g flatipn
det er mivndet adition of 49 teuldii Qi HOheTlse0d qiseb1as slury abeiindde cOhdentrattdidnd an oily
benzyl i dene dEleatIV

1- [ (1- SERGHaSQ tm%‘yﬁﬁﬁ e with boding athansl Ths ethanclicpbass iseansertmrd f orm
of 19 Whh tvscm:wie«: -Meth m»daaﬁk;mﬁm&hymmaﬂa&% mum&hwla]d?hﬂﬁ&a%ﬂ&e #79
of the benz I|d derlvaé‘*FE o
.1[(1é’t F ’éFr E £ ]4forny|p|pera2|ne dlssolvedln 11.6 nl of -
'2N'HCl are treated by steamdistillation. After evaporation ofthe water '
~fromthe mxture obtained and drying of the residue 1-[(1-- : :
et hy| hyi%emple®) i ni nomet hyl.] pi perazine in the formof a di hydrochl oride is
obt ai n olid. I'n the manner as described in -
Exanpl e eld[éi %btﬁm%?zﬁnéo e corre@g%n I'ng reactants the follow ng corrpounds -
magsbe gbthnzﬂdmam:ecﬁflﬁhz @ﬁé;hn%mﬂ}_;mﬁp@gm) i mi nomet hyl ] pi perazi ne

T et Bk RO B MO 5K 48 PhaaviBF: Syt Lrimarinaimminamptbylh of o

di hydr gipdrasindia) thEfarmpofa Eihydrochlondc in 100 ml of water 1s adjusted to 10 by addition of

gf [ gl (g foadSH THERARIE RGN 1Deth-0EE Vit AL, 'R B PELARe bhikei’® FOr ™

dried and thc solvent is cvaporated off. The benzyhdcne derivative of 1- (hydrazznomnno— '
20 methy!)plpcrazmc is obtained in the form of an amorphous powder. ) '
"b) enzzhdenc derivative of 1-formxl—4—{ hxdrazmomunomcthxllgxpcrazmc .
127 ml of acetic acid anhydnde are addcd dropwxse to 42 ml of 1ce-coolcd forrmc acid, the
B - mixture is stirred for ca. 1 hour and 16 g of thc bcnzyhdcnc denvanvc of 1—(hydrazmomnno-
- _methyl)plperaimc in 42 ml of formic acid are added dropwise. The mixture is left for ca. 2
25 houts at 0° and the solvent i is evaporated off. Thc residue is treated with water and thc pH of . N
R the mixture obtamed is ad;ustcd topH 11 by addmon of 10N KOH The mixture is extracted
with dxchloromcthanc, the dxchlororncthane phasc is drxcd and the solvent is evaporatcd off..
~ The benzylidene derivative of 1-formyl—4-(hydrazmomunomcthyl)plpcrazme is obtamcd inthe
form of a white powder. ' _
30 ¢) Benz hdenc derivative of 1- ' 1-eth b drazmo iminomethyl}-4-formylpiperazine
~ An xcc-cooled soltmon of 2 g of thc bcnzyhdcnc derivative of 1-formyl-4—(hydranno— :
:‘ .mnnomcthyl)pxpcramnc in 40 ml of dry tctrahydrofuranc is treated thh 9.3 ml of bis-
| (tnmcthyl—sﬂyl) lxthxumamxd (1M solution i m tctrahydtofuranc) and stirred for ca.1 hourat
0% 24¢gof ethyl iodide are added to the reaction mixture and the mixtiire x_s stirred overnight
35 atroom 'témpcrattxrc.’ The solvent is t:\}aporgted' off and the residue is .puriﬁed via “Dry-

: 'column-ﬂash-chroma_togr_aphf: Eluent: 1. mcthanel;_z. 90% m‘cthanol.llo.% acetic ac'id.-'
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B _20 d| hydrochl O 1- de) Exarrpl e F : ' - o
1- [(1 Met hyl hydr azi no) (met hyli.m no) met hyI ] p| pera2| ne- a) Benzyl | dene : o
“deri vati \WwooBMisstor nyl - 4- [ hydr azi no( met:hyl i m no) net hyl ] pi. PPCAZREIS/OTP0 37 g. -
of 1-fornyl-4-[ hydrazi no(rret hyI i mno)r tzhyl ] RI- pera2| ne in theformof a-
-..'hydroc I de di ssol ved,in ur.e. o Jtrllead 185 m of
‘wat er Efagﬁ??se%qnéﬂ%gt gf)“zé 6 %ﬁfﬁq"&e‘?@dgﬂﬁh’i’h’ gmpgmgghy rbd for ca:

. -3 ‘hour foratylpiperazine (matﬁculrlétil’mde&nhnaﬁbﬁﬂawcbhxbﬁ{chﬁthc smnmE%p&gtea fwa f
aqueous e i vapor. at e e js. treate ter and a pHo
o en i berridenE BEEEE ot T B Sy R o R COrrab piperaedl o ¢ b
30 . gbﬁmeariﬁmmmebfatdamt@ﬁmp phase |s dri ed, the solvent evaporat ed
and; th reS| d dr|_e _The ezyl i dene derivative of ' _
1- fhr £ ##0ED| perazine is obtained in the form

of a V"ﬁ'ﬁﬁo%@%ﬁzyhﬁln%ﬁﬁi'm (@53Hy tﬂﬁn@ﬁmmomcthyl]-4-formylpzpc ine
1-fornyl (1-net hyI(Q‘ydram no)(rret hﬁl I m no) net hyl | pi perazi ne "A"sol ution of

1 62 gd&serolm’eubéhfwli Fi{dare treatod by steamydistiliarian] Afrer eyapamtionafiyhd i no) -

' treated W|th45690f
m yl et o B tqgeab&w%aggd%@%ﬂaf&mq (e

PCT/ EPgbyibrdueinelininemethslpipetasine in thedprin g didsoshionideis obtainul iofthe and the o
_ ﬁduf’odfnzfsat\'vﬁft g% py.th 20 ml of water and 10 ml Amberlité | RA:-400 . S
(

[err i'on exchange resm) for ca. 1 hour at roomterrperature The
m-xture IS f||trated The aqueous solution is adjusted to a.pH of 11 wi'th

- 2N Na C t. The organi ¢c_phase ried and
" concent't t“%aé \%’gt ev pora |ormg§B? c?fﬁ???‘?@ﬁ%fﬁﬁpﬁ”% thsg?llf‘éwgate
i's treedmpbundstxﬂznbmrbmmedzs descri bed in Exanple B, c). The benzyl i dene '

- deriv ve 1-fornyl-4-[(1- rrethyl hydrazmo)(rrethyllmno)
: rret_hy?ﬁﬂ%ﬁ |ne i's obtained in the formof a white povvder c)

1-15(1 - mhalmhﬁuraﬁnaphﬁﬂmﬁ&mulpiw&)nwmylkd ﬁékﬁQif&ZdlﬁbﬂirﬂacIﬂénﬂe)Of the

.benzyl | den %erl vative of | o
1- fornﬁ‘ %f met hyl hydra2| no)(rret hyl i mino)methyl J- 10 p| perazi ne -

di 5501 Y4 -MMBcHBhyBer A6 RM i £4 |
Exanpl e %dg4 ; 1-1( 1 I\I/lg hyI hydra2| no) ( nlg?jﬁylﬁrm no Swn%ﬁefﬁpfp%qrﬁgﬂ?iﬁ%) he

“form ofx *H“E# drochl oride is obtained in the formof a white solid. Exarrpl e
G 1-[[1-(3,4 5-Tnmcthoxybenzyl)hydrazmo]xrmnomcthyl]plpcramne (m the form ofa ' '

20 dlhydrochlondc)

[$adaR 1 2}

'.-BxampleF _ R T
-[(1-Methylhydrazmo)(mcthyhnnno)meﬂlyl]pnperazmc

25 37g of 1-formyl-4-[hydraz|no(mcthyhnuno)mcthyl]plperazmc in thc form of a hydrochlondc '
' dissolved in a mixture of 80 ml of acetonitrile and 185 ml of watcr are treated with 30 g of .
" benzaldehyde. ‘The mixture is stirred for ca. 3 hours at room temperaturc and extractcd with
_-cther The water of thc aqueous phase is cvaporatcd Thc residue is treated with water and a
pH of 11 of the rmxture is ad]ustcd with 2N NaOH. The mixture is extracted with
' 30 dxchloromcthanc, the organic phasc is dncd the solvent evaporated and thc residue is dncd

 The bcnzyhdcnc derivative of 1-formyl—4-[hydrazmo(methymmno)mcthyl]pxpcrazmc is

obtamcd in the form ofa whxtc powdcr

| A solunon of 1, 62 § g of the bcnzyhdene derivative of 1-formyl—4-[hydrazmo(mcthyhmmo)'
35 methyl]plperazme m 30 ml of acctomtnlc is treated thh 4, 56 g of methyl lOdldc and thc -
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15 In t_h'e_' mannér as descri bed. in Exafrpl e F bl..,l.t. usi hg't he corre's;pondi ng - L
reactants 1-[(I-nethyl hydr azi no)(et hyl i m no) net hyl ].pi perazine (in the form

~of a di hywhomslaBesti de) is obtained. Exanple H 20 _ ' pCT/EP98/01890
d.yci ne- (4-hydrazi noi m norrahyl ) pi per azigdp a) Benzyl i dene derivative of

LR Bl R R AR e o L RO LR VL) B P g e

T, i Sl . s ] e
phase |t§m29'a““%\;'é}5’df“«i‘f:@"?3§)h ?Fg ﬁ?éqr"é%‘i'soﬁ? tofl 1 PQH’FE t9(/|"‘tl‘§'ti with 2N
et hanaQa O dstraerel with &%M&ﬁ&t‘?xﬂn@f’fhcaélgaﬁxb Shieng uhe&eﬁwc&%h&aw by of

~ 1- (hydrazi noi m nonet hyl ) pi perazine-in th orm of a di hydrochloride i5§
obt &i nealvert eveperabipn el e wificREes thrramsentrasy is3seated indhn sranarr sdasuibegfin

- N-benzy.g l )-
benzyl oxymny Fﬂéq{%lﬁy Ageﬁégﬁéghﬁlé kr'ﬁpi); | es ms (T%%g}lﬁf&é%hggg%fﬁh%m)

et hy| eneshyllpiperazigeis olained éatlvéom:pﬁazvlgtqnowdqret hyl anmine and with 2 g of -
the benzylid JoT-1 .noret hyl) pi perazine in the
form otrg dl'g‘% B

- for ca. 20 m nutes at
room t elnpreg of ﬂredacnﬁlslcne dgnyvature |¢é lefermwla&-[(\lsnethylhydrazxno)(methyhmmo)mcthyl]-

BT I W B S SRR
LA lni( kothylhi'dﬁzi%oynmthyhmmo)methyl]pzperazme in the form of a dlhydrochlonde is

N-benz hydr azi noi m nonet hyl)p| pera2|de W0 T
98/ 439é’f‘a‘x°°ar o't 1o $F4 Whied <O -~ PCT/ EP98/ 01890

60 m of et hanol , 5. 5m of 2 NHJ and 1.2 g of 10 %palladlumon charcoal -

- are tre tedl th hydrogen in an autoclave under stirring -at.room-
t enper at*drP:€

- thesti ITh i BahserQY dBQkidea th BikimplEFeburasiiiule csrrbdppaliffg rtiddhest hanol  and
et hanol |'s-evaporated off. Glyc n%- 4- hydr azi noi m nonet hy I)d%mperam de in

the 5 1-Ktmethyibydrazingiiethy pipstazingdin the form af atihy hicen dedisder .
Exanpl &plained. 4=bi s- (Hydra2| noi m nomet hyl )p| perazine a) '
1. 4- bIS T |ocarbanoylp|pera2|ne - _ _

_ Example o .
20 . Glyune-(4—hydrazmomnnomethyl)prperazrde .
~ ~ a) Benzylidene derivative o 1- hy drazmoxrm ometh l)piperazine
15gof 1—(hydraz:nomnnomcthyl)pxperazme in the form ofa dxhydrochlondc ina rmxture of
50 m! of methanol and 50 mli of water are troated wrth 12 gof benzaldehydc The rmxture is
B ' stirred for ca. Y hour at room temperature and extracted with cther. The aqueous phase is
25 evaporated off and the residue is treated with absolute methanol. Thc solvent is evaporatcd off
| and the benzyhdene derivative of 1-(hydrazmoumnomethyl)pxperazme in the form of a _

o dxhydrochlonde is obtamed in form ofa colemshess powder
b) i :
2g of ben'zyloxycarbonyl—glycme-N-succmrnudylester‘ in 50 ml of absolute methylenchlonde

30 -~ aretreated with2 g of triethylamine and wrth 2g of the benzyhdene derrvanve of 1—(hydra- '
zmormmomethyl)pxperazme in the form of 2 a dml'ydrochlonde The mixture is stxrred forca. 20
minutes at room temperature The benzyhdene derivative of N—benzyloxycarbonylglycm—(4-
: hydrazmomnnomethyl)prperazrdc precrpxtates, is ﬁltrated off and dned

g Glzcmc—!4-hxdtazrgolrmnomethxl!grperazrd . RS
35 'A mixture of 2.3 g of N-benzyloxycarbonylgtycm—(‘!--hydrazrnornunomethyl)prpcrazxde, '
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fter ca. 12 hours the mixture is filtrated- and the solvent in



10 4.4 g of 1,4-di Cyano'pl perazine in a sol ution of 3.5 g.'hy'dr'og'en sulfide -

and. 1.5 g of trlet hyl amine in 150 ml of ethanol -are heat ed |n an. aut ocl ave
at 110[ er wlo $gm3o83a: 3 hours and the mixture i's cooled to I Op&%: ,gggg)‘ﬁg ure.
1, 4- bi s-t hi ocarbanoyl! pi pérazi ne in thez orm of “a. di hydrochl oF
-preC|p|tate is filtrated off_and drie

1. 4. B SO phelfshanraless p ol of 2kl 3l bérga,?f A@)%yaﬂacgu@chdiarcoal are treated P
L4 bl SriblhAG8phARIM MBEALLRR: dbubate Kol kerfFlAe] Al Ll 934BH LN 15 0

of nethyliodide. The nixture obtailne r. ref r ca. 5
hours dpigtuse lsrfﬂél'etﬂﬂ'cﬂﬂddbc sofvenydny the filtrareds ayaponased affuThe reoxdpcmrpamhwahf

1, 4- bi |- of . a.
T R e R e S E

di s8ol \feun pﬁaddtydroczhfmhdcrleabmedlmlﬁom of a swhitelpasider.i on exchange resin in
the chloride form20 .under stirring for ca. 24 hours. The. |on exchange
resin is filtrated off - andtheflltratelsIyophlllsed o

1, 4- bi Exampledo( net hyl -t hi o)nethyl]pl perazine in the formof a -

di hydr IS Qbtain 1.4- Bi's- (hydrazi noi i nonet hyl ) pi per azi ne .
4.2 g gfp'&‘ Lﬁ'ﬁ? %ﬂmﬁﬂm& rrethyl]pl perazine in the formof a -

di hydrgg:hh —bid Eamo vvater are treated with 1. 45 g of hydrazine
hydr at e. g m xture | S stlrred ca. 15 hours at roomte;g)erature and t he
soﬂOenMso {ApFEAnNeRIRsFazInciR @ so waggmw»e@ﬁmaw gof hot water.

400 - 1éthflk HaMEGh 1308mPEICRRL o aiéellfa&a'xutah%:m'am’o%ﬁiéhfhghéta%d%hé S

stirred at roomtenperature and
"1, 4- Bi smwwéfphé.tﬁfﬁwsxnmvmrfaérﬁ?méxqcnrhamyimpmncm dhictfgtin of hl or i de

| pr eci puﬁ%?&hldzﬁefﬁrkéxﬁﬁ&:ad momba?da%fﬁ&ﬁ&d ie0 Exanple J - |
1- (Hydrazi. noim norret ).- _-(et hyl'i m no [(3 di met hyl am nopr opy[ )am no] met hyl
1 pi- peréil A gt-gis-l iR " ; QLAY D : ’u - 1--( hydr azi noi mi nonet hyI )p| perazi ne

Th?.) PH;50f g af WDB1¥-HH&@¢II : mdggxz:cﬂlfc 1ﬁ hgo%rgf%dtﬁm? af’&%&%&‘%ﬁ? 8 [98 chlori de

1- (hydrazr noi m nonet | perazine 1n-t ormo

(obt ai M)@Qé&ﬁdﬁgwm&@bﬁpﬂn&d i, heayed; undep ecflmix fof caA/éthnu:s andistpmed foit cao 10

| ‘348; 238 g?‘ hNﬁQ‘Lt r68ff einpbidbire! £ p‘?é&hﬁ&?éo?q M TirShbiher ARG eth'g@ﬂn%ﬁgggpgb 1890

25  in the form of 2 dihydroiodide is obtained, filtrated off washed with mcthanol dried,

dxssolved in water and treated with a strong basic ion exchange resin in ‘the chlondc form

20 _- ;under stirring for ca. 24 hours. The ion exchangc resin is filtrated off and the ﬁltratc is'
lyophlhscd 1 4-bns-[1mmo(mcthyl-thxo)mcthyl]pxpcrazmc in thc form ofa dxhydrochlondc is
. .obtamcd ' : '

4.2gof 1 4-bxs-[muno(mcthyl-thlo)mcthyl]pxpcrazmc in'the form ofa dxhydrochlondc in
25 | | 60 ml of water are treated with 1.45 gof hydrazme hydratc The mixture is stirred for ca.15
| hours at room temperature and the solvent is cvaporatcd off. The rcsxduc is dlssolved in 15 m]
" of hot water. 400 m] of ethanol are added to the soluaon obtained and the mixtere is snrred
. at room tcmpcraturc and at 0°. 1 4-B1s-(hydrazmoxxmnomethyl)plperazme in the form ofa
_ dxhydrochlondc prccxpltates is ﬁItrated off and dncd -
30 _. : . .
o Example] _ ; S _
: HHydranno:momethyl)—4—[(ethyhmmo)[(3-dlmethylammopropyl)annno]methyl]plperazme _

" The pPHofam nuxture of 10.7 g of the bcnzyhdcnc denvanve of 1-(hydtazmomnnomethyl)- -
35 piperazine in the form of a d:hydrochlonde (obtamed according to Example H, a)) in 100 ml
- of water is adjusted t0'10 with 8 N NaOH. Th_c mixture is extracted with ethyl acetate. The
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~ethyl acetate phase.is dried over Na2SJ err] and the.solvent is: evaporat ed -
of f. The ‘benzylidene derivative of 1- (hydrazi noi m nonet hyl )p| perazine is
obt ai.neéd wodseesi0f a powder. b) -Benzal i dene derivative -of PCT/EP98/01890

1- (hydr azi noi mi nonet hyI) 4-[ethyl - inmizg[(3-dinet hyI

am nopr am n t hyl 1,p. - B

1- (hydr‘gg‘?ir‘i% ﬁyfb %gflé‘;ﬁ?gaﬂa the ?ﬂlg‘B’F ISFVARPIRIS ff nE W&P‘@“ﬁreat ed

~ wirth 8&&ﬁvgnﬁoﬂb(1&dmxbyﬂmrhﬂnﬁwhhc &-cﬂitﬁml:@ﬁ{!wﬂl ofrd gbvirderf he form of '

a hydraoghl ori de. angstl [r.ed {-r ca, 1 Wee at Qo terrperg%ure Tge mxture .

i s i nt rdRESGENe SeBYAY, SHYE4ZIN0IT ctRya ety digethyht aj ned

IS dlssolvﬁ&bﬁwww soI utlon obtal ned is treated with 8.6 .

- m. qf 1IN e drochlori¢ acid, The ben ene derlvatlve of 1- 10

~ (hydraz} &8} h?ﬁﬂffé%lﬁywnaﬂrw%mmm%ﬁ mislsasp facatadivith 828 hy|
] pi per agg BE1 éstdhh&hmhah@ﬁro@ymatéiuﬂé&sb&%iﬁﬁ thé y&hﬁl,f* 4 BfifochiSrilit khd at ed

~ off and
2 ( Hf/l grsaztrc}algpmémqkyatmow(temwmw ohe fiktuterie intgddanechiobe 809 m)lafiethst.met hyl.

| _.]1' ( E;g?%%&% g?cr%ipﬁ%rgr%t ?gzbh%bbﬁﬂgd% 'd%?&r?%% %@J‘ﬁ% £{d the solution obtained is | '
o

. dimet hytreatadish 6;@@} hmqiw erthienicadidiel herbenkdidene deriNatiae of 1- o
: t d : ddi.t

0 RSS2
destu | Ithe farm af%trd\ydwtdllmymlbzbspisfﬁlammwemde&mﬂue is treated with

.1 sopr op; no& gﬁ%ﬂ,atz&%@g fadiBobt me'?armno eth -

1- (Hydr Zi
[ (et hyI [ mm@;@aﬁgdl met hyI ani nopropyl)am no] met hyl ] pi perazins in the f or m of

- 20 { the f | Exanpl e L -
Co(r - ot B Wﬁ‘%%%léﬁ%‘ﬁ%%f%fnﬁﬁ R Rl € S e

yl ] lgm rﬂxincth&lanhnopmph:yl)amﬂm‘im!ﬂ?ﬂp@bﬂ!mcuﬂ the form of a tnhydrochlorxde are heated in .

aci 1-

et.hyl ester 25
Tt R 20 SEREFRE KR aRA B0 SR S upet B e begpdehis g disled) ace
t élj] Smddff)]'l'-hc&éta:r imthe aestﬂaﬁemﬂ&z?b@mbbﬁtﬁbbﬂ aﬂd-ﬂhdﬁcsxﬂﬁc Hufdagedonih are -
adde ropw se,t.o a a [ 0% -
. SeeobaL 68 dndhsireintatsd uBnes B AR LB 2 4 hia
-d| azol [&tl”ﬂi}mﬁK))[B-ﬂn(cﬂi)ﬂﬂhhﬁbi‘@?}')hﬂirm}hﬁﬁﬁﬂ]pifpc?&ilﬁ inthéiforinofad m  of
on|t ér soI ution oq_ﬁ ned_.i s .30 reated with 0.38 g of sodium

N de ‘HF‘% SEble "fsn°‘§aWde‘f ?B’E'BHF?M‘}‘E’” 8(R) - 6a, 7B(2)]-7-[[ (5-

Am no-1; 2, 4-t hi ad| azol - 3-yl) - (f1 uormet hoxy- imno)acetyl]am no] - 3- forrryl-3 c

ephem4- ca b]c_)xyl ic acid in the- formof a SOdI um salt preC| pltates is: :
filtrat and dried:. b)

[ ]6< R) - GREHe YRS pﬁmacri42ttﬂdiaabﬁﬁ 'yﬁz(ﬁhoﬁnéﬂxéxyfxﬁﬂﬁf)ﬁ‘&mﬂ{h«;ﬁ‘ @0> acety
o formyl-3-ceph\em-4-carboxyhc aad— -(1sopropoxycarbonyloxy)ethylster '
25 a)'

-fo;mxl-3—ce2hcm—4-carboghc acid
- 0.4 ml of Humg-basc are added dropwise to 1 g of N-(l 4 5a,6—Tetrahydro—3—hydroxy—1 7~
- dxoxo-3H ,7H-azeto[2,1-bJfuro[3,4-d][1 3]th1azm-6-yl)-2 (S-ammo-l,2,4-th1ad1azol-3-yl)—(2)— S
'_2—(ﬂuormcthoxy1m1no)acenc acid amide in 76 ml of acetonitrile. The solution obtamed is

- 30 :. trcated with 0.38 g of sodium jodide dnssoluted in 5 ml of acetonitrile. [6(R)-6a,713(2)]-7—[[(5- :

Annno-1,2,4-th1ad1azol- -yl)- (ﬂuormcthoxy-muno)acetyl]ammo]-3-formyl—3-cephem—4-
- .carboxylic acid in the form of a sodmm salt precxpxtatcs, is ﬁltratcd off and dried.

35 dgof [6(R)-50:,'7;3(2)]-7-[[(5-An_ﬁn¢-1;2,4-rhiadiaz'ol-3-yi)-(ﬂuo:meth'oscy-_inﬁno)acezyl]-
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8- for nyl -3 cephem4 car boxyyl I C aC| d 1- (| sopropoxycar bonyl oxy) et hyI ester 35
1 g of = -

. [6(R - 6a W@jsgﬁ [[(5 Am no 1 2, 4- th| adl azoI 3 yI) (fluor 1Yl gTe
tyl]- - WD 98/43981 - - P
~ami.nol - 3- fohgl - 3-cephem 4- carboxyl i C %m din the form of a sodiumsalt in
10 ‘i - FmiBehdtermyl-dcsphemdecaroxylic aciddn she formrafarsodium salhin 1 mh of sol ution

- of 0, 6%4ifel] acctanqdefst:baﬁrémwmlexce&m% 2ok Etﬂuéoxg}af efs]stgf)élﬂgne and the

m xture obtained Is stirred for ca. nu es at m Xt ur e
obt ai ndedoethydisppropyices-benatoin 4rim! of t@lm;q angsbe anmnqunedas:stwd/ﬁor ka0 an

agueou Y|
| nueousuiiaics 5P O THIMLAGE BEALNANC Ty L 960 ml BF A 0LE: BRFSErcRed wich
m . 5Th@mmmwmhmecadmnntqso&m Tha begabitOphmise isfextratied svith wﬁcr,

- mi xt f 1:1 7B(Z :
A Gl MNILOL SUROIELS: s fofkfhe df Rl Thc koot SRR D)
formyl 4&:@@&@ into daﬂbnkgfyd-hccaac.l Al nfixtuirs op tvap diayereoizomersoinid) mtib\f est Bl of :
P o SRS 7B P Ay K Hiheiablt £5 MG erdeth eyt ock 1o 3- '

1-(R) - (f&%mc&pnmqoém@g%& haaext.uéapf}o&&m;%hmmcﬂm@w;skéciaxa%aé' ne a)

-Benzylldene d

1-4 W‘ﬁ‘é(’ Eﬁﬁ%ﬁﬁbféﬁ&?ﬁ)“a&fﬂy%w‘{%dr azi noi ni no- 15 _

et hyI ) pi perazine 4.85 ¢ ' L
(R) - g roxy-a-|[ (3-net hoxy 1- methyl - 3- oxo 1 propenyl )am no] phenyl acetlc
aci d i ExempleKr m of a potassium sal t in 30 mM net hyI ene chl-oride are :

AR SRR 1T o o

. pi val on) c Benzylidend derii@tivd la b chv B4 i , .
'm??l]t es at ﬁ hpi 16% “]'che mxture obt ained is cooI ed to -40[err] and treated .
_ s cooled to 0 of 5 g of the benzylidene derivative of -

- (hydm £ (R )rd-Blydiotyydr- I(Bl-rﬁeuhaijr-ﬂ&nttﬂylt-.‘h-exé-qEﬁb@énﬁ)aﬂhﬁbﬂ%h%ﬁ?la@éﬂc%tdﬁﬂd 3.4

- g'of triefhylamne in 30 thyl ene chloride. The mixture obtained is

© stirredhgigrmofa W%%faé%‘naio B mcﬂE’@ﬂ“éFH“@HchF Steated under stirring @dthat -
~-10[er r1128 é bEH hﬂﬁlrﬁccﬁrﬂiﬂé Bndi1 e BE §-ﬂ?éoh¥x§ 'f‘ﬁc xﬂfxn‘ﬁ@to%ﬁ:amécpxs%o&ﬂ RG ga.HC

and 6 n met hyl ene 25 chloride, Stirred for ca. 20 mnutes at -O[err] o
“anhd wariftd tf‘é“ﬁdd’b‘ﬁl‘l £ &Rfaivaleylehloride &ml%ﬁégémﬁbmmp@hlosxdslapdlsneed forea. phases

ar 20 S e pihateest @NA134THe hiRfurt BBrAfLdSO LSolbd %5 40 Sarire P Rith D difucdvbifich
triethyla The benzyl i dene derivative o
1- ( R) - IS9P n}ﬂé(tg @@fﬁ%g kynzylideno,deyirative of 1- (hydrazmomnnomcthyl)plpcrazmc in
‘the form of a dxhydrochlondc and 34gof tncthylammc i 3%l of mcthylene chlondc 'I'hc
- mixture obtau{cd is stirred for ca. 20 minutes atca. -30° and for ca. 20 minutes at’ 10°
~ treated at 0° with a ‘mixture of 75 ml of water, 10 ml conc. HCI and 6 ml of mcthylcnc
25 . chloride, snrred for ca. 20 rmnut&s at 0° and warmcd to room tcmperaturc A two—phasc o
.mxxture is obtained. The phases are scparated and the pH of the aqueous phase is ad]ustcd to
8.0 with triethylamine. The bcnzyhdmc denvanvc of 1-(R)-(am1no(4-hydroxyphcnyl)acetyl)4—

o .(hydrazmomnno-mcthyl)plpcrazmc prccxpltates, 1s filtratcd off, dried and obtamcd in thc form
ofa whltc sohd L '

30

" A mixture of 0.3 g of the benzylidene derivative of 1-(R)-(amino(4-hydroxyphenyl)acety})4-
(}_iydrazino-i-mino-mcthyl)pipcrazi_ne, 60 ml of ethanol, 1 ml of 2N.HC} and 01 gof |
. 10% palladium on charcoal are treated with 'hfdrdgen in an aUtoclai_'c under stirring
- overnight at room temperature. The m'ixtu.r_e.obtai;i_ed'is filtrated and the filtrate is
135 concenttated in vacuoc. The concentrate dbfaj_ﬁed is tréa’t:_éd with 50 ml of ethanol and the ~
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( hydrazr noi mi no- rret hyI )pr perazr ne precr pr tat es is fr I t rat ed off dri ed 'and '_ 3

. obtained in the formof a white solid. 30 . - b)

1(R)- (AnWﬁtﬂderoxyphenyl )acetyl )4 (hydrazr noi m no- et hyltcr/uegsmrsgre A
im xture of 0.3 g of the benzylidene:- deﬁrvatrve of -

1-(R) - no | met h azi ne '
60( m- é@%r[i‘ﬁ%%vg]% gafga(ngg Bhf ?%1\?%%%? gy%fgf@ E a@'?'gfﬁztﬂ#‘aitp Sﬁ'ﬁ'rl)c oal are -
t-r eat egiperazinehipdhofprm ofa aihydmchiicideds oboéredsh Itllid’ fomgx afwewhitgbdlidit T oom
tenperature. The mi xture obtained is filtrated and the filtrate is 35
~.concentrated. in vacuo. The concentrate obt ai- ned s treat ed wi't.h 50 m of
et hanofHaMR-Bpectra WO 98/ 43981 . : :
- PCT/ EP98/ 01890 sol vent is evaporated off. .
1- (5?) F-Am no(.4-hydr oxyphenyl )acet yl )4 (hydr azi noi m noet hyI )- pr per azine in .

L e L2E5 Beddd MR LCERNC b3 (AR, KRk Dbl er%"“ttieft' o

N-CH err ;-gz, 2H, 6CHah 3, %4 Qﬁo@;BI—bugl-héﬂ-P -CHy-)38,284d, PH S Bﬁ;l{Hr Héctarﬂ-H)‘l

(T g TR et o) R sl el Y IR iy 5P

8,1 s . CH=N):9)04; (bmﬁﬁlsxﬁglﬂerammﬁut?éﬁ (biddd shitdulet 1 HENED; (%81 ¢d,Ja:iB St | 1H,.'- )

N . 9,9 (broad I 2H, °N
|_?01 é% h%*y}ﬂzg ﬁ@road—ﬁllég"lrlﬂzt Zwl)_% 4H (I\I-EZI?I([aerfi ngg gg and 4%?”1) 3
éﬁ[ grrraft e11726,j§=gl-ﬁ7,31-2|¢H§3 zm[_beml N-&E-?B .60 .andH.2 1y E%t'g&t Hrzﬁs‘?ﬂz ;M eH
CH err] FC{% %@7 WM%& ﬁ’z‘ &gﬁffg}r‘} ?’ngﬁaﬂﬁg‘%ﬁ% Hbs dWﬂérr] 1H -
CH=N andj A
i T e e R e
3 70 -m 9?&4}&8]&{% ﬁﬁof S-CHerr]; 4.10, part of AB-quartet
I8 Hgs 111U, gcs-@tz QHSZ:H,da 31}5 914, 4ﬂi|'6flg§i-i?%ém‘—i‘bféH§%nd@H afgﬁgg 2H -

CH .err]F; actamH

8.32, b, mtrirH, ﬂH ofaN@{z and lﬁsfﬁri:Hzm 10partaf AG-guartas, <18 H:P,LJQISH[SéEHi,,S 32,58
Aot 2o, BT B lachknl, Kte2, ALY 5 I B0 G ST, db 15t %%H*Lc |
5. 64, paﬁt aewnquLétB, 5,14, @HF&, 18}32, bslbbNHaS‘ 82 d, J=8 Hz,GH,NH] F and 1H of .
CH=C aﬂﬂs 30, B, 4Ackech 3. §s idd 4.25, AB-quartet, J=18 Hz, 2H, S-CHy; 3.73, b, 4H, N-CHy;
20 - 4.30,m,2H, N-CHy; 5.26, m;-3H, 1H K-lactam-H and 2H of CH,=C; 5.64, part of
g dublet, 1H, CH,F; 5.90, m, 4H, 1H of CH,-F and 1H of CH=C adn 1H E—lactam—H 8.11,
5, 1H,CH=N; 9.81,d,J=8 Hz, I, NH. . =~ S
- 5: 90 and03, 2s (2:1), 3H, N-3-CH; 3.33, b, 7H, 4Hof-CHz andH3,3 64 b, SH, 4H of
- Nhand 1H of S-CH;; 4.15, part ofAB-quam:t J=18 Hz, 1H, S-CH; 521, d, J=5 Hz, 1H,
25 8-lactam-H; 5. 81, d, J=55 Hz, 2H, CHzF 5.83, dd J=5Hz and J=8 Hz, 1H, K-lactam—H '
| 8.32,3H, 1Hof CH=N and 2H of NH; 9.79, d, J=8 Hz, 1, NH.
6: 3.31, b, 4H, N-CHy; 3.52 and 4.18, AB-quartet, J=18 Hz, 2H, S-CH, 3. 72, b, 7H, 4H of
'N-CH; and 3H of OCHj; 4.95, AB-quartet, J=17 Hz, 2H, CHy; 5.14, d, J=5 Hz, 1H,
. RlacamH; 5.78, d, =55 Hz, 2H, CHF; 5. 77,dd, J=5 Hz and 8 Hz; 1H, RlactamH;
30 ~6.86-6.91, m, 2H, CH- arom 7.15 - 7 19 m, ZH CH-arom 826 b, 2H CH-N and
I NHS40b1H,NH,974dJ_8Hz 1H, NH.,
7: 3.34, b, 4H, N-CH; 3.57 and 4.23, AB-quartct J=18 Hz, 2H, S-CHy; 3.64,s, 3H, OCH3;
3.79, b, 10H, 4H of N-CH, and 6H of OCHj; 5.03, AB-quartet, J=17 Hz, 2H, CHy; 5.27,
d,]..SHz,lH 8-lactam-H; 5.81, 4, ]..55Hz 2H, CHSF; 5.92, dd, ]_SHzandSHz 11-1,

.
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s, 1H OHEN 9.81, d. J=8 Hz, 1M NH' 5: 90 and OB, 25(2 1, |
N-3-CH err]; 3.33, b; 7H 4Hof CH[err] and Herr], 3.64, b, 5H 4Hof

NH[ er.r] alwbgsfhsgﬁl S- CH[err] 4.15, "part of AB-quartet; J= 18P51"—/E 3%1890
S-CHerr]; 5.21, d, J=5 Hz, 1H, 25 : ﬁf | actamH, 5.81, d, g Hz, 2H, ~ -
CHerr]F; d, J=5Hz andJ8 B-lactamH;, 8.32 3H 1H_of CH:N
and 2H ofg‘%@%}ggs%s’ CﬁzamﬁHsNﬁséHﬁii 8304k 20, 9H; 883, 4, F8Hzand
4.18, AB-pHmHet J 18 HZ, 2H, S-CHlerr], 3.72, b, 7H, 4H of N-CHerr] and .~
3H of OCH err] AB- artet J=17 Hz, 2H, CHerr]; 5:14, d,J=5 Hz, 1H,
B-lactdh Oﬁ,wléﬁ,éﬁs 2&4@%€P§zﬁ55and4ﬂdwmrm,h1§28mizmm

Bl actamdinghy g b, S0 O &7 dYAAEOM RS0M chold olodfh 1l 21
gH C]i7 3. I?Bﬁ;:talm6 -H&El Smdd;-![:ér 0}'1233(1_527&9!9& ﬁH,&)-laéﬁimBE:cﬁtM, S, ]]H,'LGH'ﬁuagag :
S err ' - err]:. 3..79, err]_an

ot o V6 b e Bids, TP IR 0 oS U g B .5 S o8 b0,
B-lactamipy, 681, d, J=55 Hz, 2H CH[err]F 5.92, dd, J5Hzand8Hz 1H, -

WD 98/.43987 - | . PCT/ EP98/ 01890 .
B- | act S 3#3-amb, 8H, Wéﬁaﬁﬁ“ %B,M-qaaqqm%ﬁ&iz 281, 56CHys 3.84.0,mp4 2K, 83

d, J=8 48 3 CH AT
553 ana Gk 8 180 FE by e 38 ofpfifipi iRl ST LN
4.Q0, q, Blli&ainHZS @l;is, IHCGHG:hfa]zol 3139.5 8, 4H‘I§II—P 889, sltH, GH=N; 9.72, d '

B-1.actamH, 5.88: . dd Hz and J=7 ., 1H, b- IactamH 6 84, s, 1H,
“CH t hi azd|=798Has1%N§1ﬂ10NFF0é,'661H,sNP11F424@|h;MQH72 d. J=7.9 Hz, 1H NH

323 o o Shl 4k AR Bt lo B A58l 37 Bl ARG B8 3.9 Eigoa”d |
| 'J_ ;Sagt gzm I—TIEGﬂBlSalcm EnsHe9, 5518.'&;" W;Iéﬂ; ailﬂa.-ﬁ 8—Hz,aﬁﬂl, ﬁ}talmﬁl-Hz 6.85:1s, 1, CH
o o G s foa-7 5 o Eﬁgéf%aﬁ?“lohé gbﬁ’gh‘i‘»hﬁﬂfﬂﬁ%&? N 7%43?63 A |

andsé. 52, MEIMQTIPLL3)BIBIOH, L2atlh, Si0tar ] 3.7 b, 8t N OH{err],
) act.a , an .
ThoB | it 0, et B esiaad ) mBSQrse?meal&OBh,%ﬁi%ﬁH@ﬁ &, bofEL NsCHls b,

- élj Tg 48 5‘531 & J-ﬁUHp‘!H“Bﬁthﬂm-Hds 9784 85=5% Hz and'fie7.9 ¥4, 1M} a-n%@:aﬁsz 1H, -

_ 684 s, 1H, Cchxazol 8.3, b, 2H, NH 8.62, s,lH CH.N 9.79,d, J_79Hz 1H,NH;
'-_121b1H OH; 12.4, b, 1H, OH. | |

20 12: 3.55 and 4.53, AB-quartet, J=18. OHz ZH, S-CH;, 3.6, b, 8H, N-CHy; 3.77, s, 21—1, C- N
. CHy5.30,d, J=5. 0 Hz, 1H, B-lactam—H 5.89, dd, J=5.0 Hz and J=7.9 Hz, 1H, B—lactam- o
. H;6.84,5, 1H, CH thiazol; 7.2- 7.4, m, SH, CH arom.; 8.3, b, 2H, NH; 8.64, 5, 11—1,
- CH=N; 978, d, ]=7.9 Hz, 1H, NH,122b1H OH,125b1H OH. -
. 13: 3.3-3.5, m, 2H, N-CHy; 3.56 and 4.50, AB-quartet, J=18.0 Hz, 2H, S-CHj; 3. 6-3.8, m,b
s 6H, N-CHz,S 30, d, J=5.0 Hz, 1H, B—lactam-H,S 89, dd, J=5.0 Hz and J=7.9 Hz, 1,
' ' ﬁ-lactam-H, 6.84,s, 1H, CH thxazol 6.97, s, 1H, CH thiazol; 8.4;-b, 2H, NH; 8.64,s,
1H, CH=N; 9.71, , J=7.9 Ha, 1H, NH; 12.2, b, 2H, OH; 12.3, b, 1H, OH.
© 14: 2.77, 5, 6H, N-CH;; 3.1-3.3, m, 4H, N-CH; 3. 56 and 4.51, AB-quartet, J=18.0 Hz, 2H,
| S~CHp; 3.5-3.7, m, 4H, N-CHy; 5. 30, d; J=5. 0 Hz, 1H, B-lactam-H; 5.89, dd, J_s 0Hz
30  and J=7.8 Hz, 1H, B-lactam-H; 6.85, 5, 1H, CH thiazol; 8.3, b, 2H, NE; 8.65, s, 1H,
. CH=N;9.74,d,]=7.8 Hz, 1H,NH,122 b 1H, OH; 124, b, 1H,OH o
15: 3.5-3.8, m,b, 8H, N-CHy; 3.56 and 4 52, AB-quartet J=18 Hz, 2H, S—CHz,4 87, 26, - |
- O-CH; 5.31, d, J=4.9 Hz, 1H, p-lactam-H; 5.89,; dd, J=5.0 Hz and J=7.8 Hz, 1H,
B-lactam-H; 6.83, s, 1H, CH thiazol; 6.9-7.0, m, 3H, CH arom.; 7.32-7.4,' 'm, 2H, CH
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11: 2. 04, s,.3H, CHerr]; 3.55 and 4, 53 AB-quartet J:_ 18.0 Hz, 2H
. S-CHerr]; 3.6, b, 8H,. N-CH[err] 5.31,.d, J=5.0 Hz, 1H, B-lactam'H- 5.90, .
dd, J=5. owapsam 7.9 Hz, 1H B-1 actamH, 6.84, s, 1H CH _li'(b[i‘/_nzst}j/m_sﬁl 3, b,

2H, NH, 8.62, s, 1H CH=N, 9.79, d, J=&m=Hz, 1H, NH, 12.1, b, 1H. OH - .
124b1H- 0 3.5 43ABq arte H, |
S CHerr] af%nﬁ %’ éﬁ&ﬁ*cﬁfgr%] oN; 8.70;4, i< §54[é¥1'1§}‘8"75123%>25 dH,=5 o
Hz, 1H, B@H’cigmﬂ 15,@9{ dd, J=5. O Hz and J= 7 9 , 1H. B-lactam H, 6.84,.

. S', 1H CH t hi azol - CH arom: . 2H NH 8.64, s, 1H
9673700 g BHh Coin I ke, s 35 P b1 ) mySHaN-GH 3.3 191 mah:

.é-&fe?r B A i 158 RB- eI 2 LR v S Gl 53y iy Wi

B- | Sict am 9,30 dg§=5.adz, 155, palamrraHdsyﬂzd@, J25,0 Bl anB- Jha.@tHznllH, felagram-Bl; 1H

St i, St ikaelh A el B oAl b o Sl BN SBE,

_ 6H SPHW[S%C‘LPHz’i JH,NE; 10011-183, Nmﬁ%%lz og]bﬁmaumﬂm,bamc@ﬁrtet J=18. 0-
- err :
-B—I act A 2:2 ;5 ei.giﬁgis %35Z02&N 13 3.56 apd 45527 AP-gparteyy J=1 élgla%ﬁrﬁlﬁ;ﬁ. 85,
. 1H, CHqt 7 S us H,
iH NH 1 élbagﬁiq b’if EH EI cﬁﬁ(ﬁgﬁr&f lésﬂg i}ﬁ?ﬂ i%lczqi)}’”'gH déi[err]

3.56 and 4=50 Hﬂ&dﬂﬂ 8 Hz, 1B% Bdadtam-12416.85; Q—][ngﬂtﬂi ,thAzcﬂ] 7.2¢87. 4,21H, 4HQQI§I-I[ err ]

5.31, d, J=4.9 Hz, . B-lactam - Hz and J=

o1 it o 89, oy 2%, NI 16 G6i S%@HaNgwmd T S 6 B2, sz A
2H, CH 9ﬁ-1,0H

. PCT/ EP98/01890 arom , 2R NH 8 65, s, 1H CH=N. 9. 70 d 7 8 HZ

1H, NH18p 3%%%%6& §2533mdb4 58+pB-grartats j=18.% Hz, 3H, §;CHy 3.5 bod

N Gfer ) e B A LGS el el R SR %%&?ﬂﬂ@*’?&&s [

'1H;15N-CH dd, J=5.0 Hz.ahd, ]=8.0 Biz51H, PlactabiH, 3.8 G} mgm-lﬂu%x 74k7.6)1h, SHHzHANd
J=7.9 Hz, 1H B—IactamH 6.79, s, 1R _CH thiazol; 2H, NH; 8. 5, b,
-2H,’_ NH, B 2eam.; 8.3, by2FiohiG 8.626% 1Hh CH3aN; 8.8 HngH,i%\?Hd lfﬁ@fizalél,l*ifﬁ 1H N
12.0,. b, ]lhi gHZH;@g b, 1H, OH 17: 2.25, s, 3HCHerr]; 3.3, b, 2H -
N-CH err]; and 4.52, AB-quartet, J=18 Hz, 2H, S-CH err] 3.6, 2H;

N- CH[ et} 3. cw, 1y 26 NrCER RS I8, m5ba6E], W-CHus3.63 nd 47 @qm@;ﬂ#%% 89,
dd, Hz,2H, 5-CHy; 5.29, d, J=5.1 Hz, 1H, flactam B 5.5, m, 1H, N-CH; 5.88, dd, J=s. 0
'20.' . Hzand ]-—7 9 Hz 1H B-lactam-H; 6 81 s, 1H, CH thiazol; 6. 8 6.9, m, 2H CH arom.;

| 7.2-7.4, my 20, CH arom.; 8.3, b, 2H,NH,85 b, 3H, NH,860 s, 1H, CH=N; 957 d,
- J=7.9Hz, 1H,NH; 12.2,b,2H, OH.' | - S
| 20: 1.5-1.9, o, 4H, C-CHy; 3.1-3.3, m,b, ZH,N-CH2,35-3 9, mb, 8H N-CH2,3S6 and -
4.51, AB-quartet, J=18.1 Hz, 2H, s-c1~12,448 1H, N-CH; 5.30, d, J=5.1 Hz, 1H, B-

25 lactamH; 5.89, dd, J=5.0 Hz and JE7.9He, 1H, B-lactam-; 6.82, 5, 1H, CH thiazol;
| ..81b2H,NH,84bNH,865 s,1HCH.N969dJ_79Hz 1H,NH; 122, b,
2H, OHL

21 3.4-3.7, m,b, 9H, N—CH;/S—CHZ'; 4, 13, 's, 2H, o-CHz,-4 .50, J_18 1Hz, 1H, S- CHz, 5.30, |
| -d J=5.0 Hz, 1H, B—lactam-H 5.89, dd, J=5.0 Hz and J=7. 9 Hz, 1H, B—lactam—H 6.81;s,

30 lH,Cchlazol 83 b, 2H, NH; 862 s,1H CH..N 967 d]..79Hz 1H NH,121
' ' bZH,OH - :

22 1.4-1.9, m, 4H, C-CHy; 3.1-3.3, m,b 2H, N-CH; 3 5—4 0, m,b 8H, N-CH;; 3.56 and
| 4. 52 AB-quartct J=18. OHz 2H, 5-CHa; 4.49, b 1H,N-CH,5 30, d ]_5 1Hz, 1H, B-
* lactam-H; 5. 89 dd J_S 1 Hzand ]—7 9 Hz, lH B-laCtam-H 6. 81 s, IH Cchxazol
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10 - - J=5.0 Hz and J=7.8 Hz,_ 1H B—I act amH 6. 85, s 1H - CH t hi azol
C1:2-7, 4, m. 4H, CH.arom; 8.4, b, -2H, NH;::.8.66, s, 1H, CH:N 9. 74, d, J 7. 9
- Hz, 1H Nekodgisgst b, 1H, - OH 12.4, b, 1H, OH 18: 3.2, le{:E}’S'%lgd[e”]
3.53 and 4.58, AB-quartet, J=18. 2 Hz 35~.S-d*l[err] 3.5, b, :
CH err]; . 3.8 b, 2H I\I-Cl-l[erm%' 1H B-lact am H;* 5. 7,
mb, 1H- N-Hy mplE NI 8.4, b, NI S. 6?1::85@%@5&@5#@%@%

- 6.81, s, 1111; @:jBtlﬁl_;agoiHBbI.f,? 6, m 5H CHarom; 8.3, b, 2H NH 8.62, s,
.1NCH:N d, J=8.0 Hz, 1HNH122b2HO—IlQ 3

© 3.0-3. 23: nib8-221H m,hszﬂ @W 2 338.8 mgb, Hﬂ, cm{z,&esl[%m,p, s, BBCH@;(Bl A54nd

AB- 9, 1 H;

5 5‘*“§{ Sirspotafd- e RELRHL 4 ulp R S0l A B AEAT 1
6.85%,. 5, " Prlacam-Hns K80 dd, F5D Hzand j+7.91z, AH, $-lactaim-H; 8:81, é,IGH,nCHihai‘zem ;

80,0k Ry i it Ay Ol i s %o Bt i,

"N-CHerr]; 3o§1-3 9, mb 8R,- N-CH[err] .56 and 4 4. 51, AB-quartet J=18. 1 -
Hz, 2H, S- 48, -1H, N-CR; d J51Hz 1N, B-
| act am24; 0B, Jﬂeﬁ Fize 80 CHss A.84, é,:l?6§’ Hz,, 3HiCHg ). &dt-%rmHHBCﬁ'Iz,§-CIH CH

S G4 gm A dbcigt i, & 1 e b N .M d Mg

© 2H100- CH 5§ an&l‘*é@, AB-parizt, Jz18.9 1%z, SH;ISE@Hn,H 35.801HAN-QHS 5 3014, J=5N)

Ui e o gl 58, B, RO i fad g1 e RSRAG o], ey

NH, 12.1, tbxazélHS 30|, NER 8.67,4; 1THICHEN; 458, Qmaa{%&ﬁm&ﬁz,mm éH; e
4.52, AB-guart et 1=18.0 Hz,

"N-CH err]; i4 %éﬁ 8H NCHerr]; 3.56 and

2H, s-CH[e‘Fr‘ﬁ 4 b, 1IN, N-CR 5.30, d, J=5.1 Hz, IN,B- lactamH 5. 89,
dd, =853 0:#5,a0GH] CHP 11 b, &M, CEHROLSI, |2H,Q3@21—12,§;331t|b £HA biagobir, WO
98/ 43981 b5 01558 30,

8. 14, m B8 © Rafly b, FELN-Gl, SaCHz4§4,inLﬁ 13py 11 SEH: - 39,-¢,184Hsz,111-I, NH;
12.2, °b, - ipHaehinlA; $.89Pdd s Ehnd J=8 Hz, 1H, p-lactam-H; 6.85, s, 1H, CH thiazol; 8.4,
.~ b,NH; 8.66, s, 1H, CH=N; 9.79, d, J-7.8Hz 1H, NH; 12.3, blH,OH 12.5, b,1H, OH.
26: 0.84, t,b, J=6.5 Hz, 3H, CH;; 1.2, b; 28H, C-CHz, 1.47,.m,b, 2H, C—CHz,Z 33,1,J=7
o ‘Hz, 2H, C-CHj; 3.4-3.8, m,b, SH, N-CH,, S-CHj; 4.53, ]-180Hz 1H, S-CHy; 5.31, d
20 J=4.9 Hz, 1H, B-lactam-H; 5.90, dd ]..SHzand J=8 Hz, 1H, B—Iactam-H 6.85, s, 1H,
- Cchlaz0184b2H,NH 865s1H CH_N 9.78, d]_79Hz IH,NH 122b
o 1H,OH,124b1HOH B o o . |
i -27 0.85, t, J=6 Hz, 3H CH3,124 24H c-c1{2,15 m,b 2H, c-c:Hz,z33 t, ]_7Hz zH,
- C-CHy 34-3.7,mpb, SH, N—CH;, S-CH,; 4.52, J_18 0 Hz, 1H, S-CHy; 5.31, d, J=S. OHz

B 25 IH, B—[actam-H, s. 90 dd J_S Hz and ]..8 Hz 1H B-lactam-H, 6.83,s, 1H, CH thxazol
' 83b2HNH,861 s,IHCH_N974d]_79Hz 1HNH121b1H,OH,123
b, 1H, OH. '

. 28 0.86,1, J-sst 3H, CH;, 1.26, 8H c-CHz, 1.49, m,b 2H, c-c1-12,233 t, J_7Hz
© 2H, C-CHy; 3.4-3.8, m,b, 9H, N-CH,, §- -CHy; 4.52, ]=18.1 Haz, 1H, 5-CH;; 5.30, d, J=5.0
30, Hz, 1H, p-lactam-H; 5.89, dd, J=5.0 Hz and J=7.8 Hz, 1H, B-lactam-H; 6.79, s, 1H, CH.
.. thiazol; 8.3, b, 2H, NH; 8.62, s,1HCH.N 9.69,d, J=7.8 Hz, 1H, NH; 12.1, b, 2H, OH.
©29:33 3 9, m,b, 11H, N-CH,, S-CHy, O-CHy; 4.37, 1, J-S 5 Hz, 1H, O-CH; 4.50, J=18.9
. H, 1, S-CHz, 5.30,d, J=5. 0.Hz, 15, B-lactam—H 5.90, dd, J=5.0 Hz and 1_7 9 Hz, 1H,
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_123 1821 mb 2H, CCH[err] '2.3-2.6, mb, 2H CCHerr]; 3 mb, i

88, N-CHerr]; 3.55 and 4.52, AB quartet - J=18 Hz, 28, SCH[err] mb, .
C1H, N-CHwb.ogsesd, J=5.0 Hz, 1H, 5 - . B-lactamH 5.88, ﬁm&m and i
- J=7.9 Hz, 1H, BIactamH 681 'S lH thiazol; 8.4, b, NH 8.67, s, 1H
*iH:N969d380Hz 1H, - NH, 1223 1H, OH 12.3, b, H OH 24: 0.87,
- J=7. 3 dac3m-HOB(B3; s,]lH,(CH¢hxad91 83% b72HZNH;|-8 6ZH, dH; FH=1NQ9 70, &, J=h2 1H,

.CCH[err] CCH 1.7-1.9, m 1H, CCHerr],
‘CoH 3. 411’@1%@ %}141 h@w{é&]ﬁﬁ[ EH]O% 55 and 4.51, AB-quartet, J[18 ]o

ez, 2H3083C3ﬂ[3@ 'hl,b mSﬂscm, 31$+1 ahtl 484, AT Qua ’rfﬂg 1%22}1%2&4@? L
5.89, dd, J=5 “and J=7. 1H, é Iact am 6.81 |azol

8.3, b, N@-cmzss 7-9sd Mlﬂkm, B—lggamd'l,il:??,@,lhﬁ 6@2&#&-@&2 98, dd,+

301 8 Gy I p PR §B o 3Rl ol sud o Phlont £ 58 8,J,, Hl’bé:ﬂab |

N-.CH
™ [Belr ;]maa%}nﬁld[%%m% 541,, s, 4??%14:1&'29 831Hd ﬁ%&lﬂaﬁg}iz ) li‘g“bﬁ

CH t hi 32b2:28 543HbCHes 3@'%8, mdD, 3H:|N-@1&m3 54, gl 4.52, ABnuartels ]'1_@42 HZH H_ﬂzz 3,

& %Jl::[err] %291%1’7?2 I_adjcg{ﬂﬁ%%g[ rujahplii §j§’% _T%ssﬁﬁzz, %?r%i %PJJZBH

38 Pbadfes I, Ciﬂ,eﬂ-raham?iﬁﬂzam,m 415 CH kT3R8, 8.18.5, bl;|4H$N$ﬂ[sa61,]s,, e
31, d, 20 B-lactamH 5.90, dd, J=5 Hz and J=8 Hz. 1H,'_-.-
Act am HH,EIEeN; gsomk@mm yzloNH,slm,mm@HNH 8.65, s, 1H, CHEN;

% %213170%4’[#’?#3%4 @%ﬂ%’ﬁ%ﬁ%ﬂﬁ%ﬂn% %ﬁ‘}g{&ﬁrr] 9% 03, t .

ol TZH %‘T?Cf_l ? mﬂﬂﬂﬁ‘lmﬁks 78,4, =56. (EHZ,ZH,BHEH? '5]9§a‘|ﬁa¢i=|§ HIH@Sd Jg:g&igaéma-%fSSO
err. a
o and’ 3 pbramiby 8 3h AR SATBHHSN: 2184, i B, B 1202 b e

o1 e Gt gl B Bl i MO B, 0
| g g[e”] SPRI‘g&HﬂBSDﬂlHﬂQEE-q@aﬂ%étl&ZP&mS&HMW mJ-ﬁEl[Hf@fﬂa i
R A I

t hi azol ; ; ) . , 2.1,
b ' gZHO &nag =82 I&f‘ II-NTB la&:aﬁ?Hi% 5, :b gf[fg& r6]9, @%Pﬂdg}g?? B.8hizd O%ngr?ﬂ IH,

t,J=5.5 I—mHﬂ.}O‘*dD,ClH NHsazilblsfboﬁ 1H~ S CH[err] 5 30 ‘d, =5.0 Hz -
1H B ! %ﬁt ¥ B8, 30,808ri0fb P50 HRa 41K K o Sactl; 7480 1, 2H, S-CHy; 3.9, m, 2H,

20 N-CHj;5.28,d, J=5.0 Hz, 1H, B-lactam-H; 5.78, d, ]=56.7 Ha, 2H, F-CHy; 5.91, dd,
" J=S. 0Hzand]-83Hz 1H, B-lactam-H 83 b, NH,868 s, IH CH..N 981 d,J_83
He, 1H,NH; 12.4,b, IH,OH. - o - |
- 35: 0.85,1, J.72Hz,3H,c1=13, 092 d, ]’-6 8 Hz, 3I—I,CH3 1.04.3,:5;11:-1 C—CH;, C-CH 1.4-
© . 1.6,miH, G-CH,C-CH; 1.7-1.9, m,lH,C-CHz,C-CH 3.34.0,m,b,8HL,N-CHy; 3.50 and .
25 4.54, AB-quartet, J=18.2 Hz, 2H, S-CHy; 4.30, m)b, 1H, N-CH; 5.28, d, J=5.0 Hz, 1H, B~
o lactam-H,S?S d,J=58.1 Hz, 2H, F-CHy; 5.90, dd, ]=5.0 Hz and J=82 Hz, 1H,p- =~
lactam-H; 8.4, b, NF; 8.68, 5, 1H, CH=N; 981 d, J=7.9 Hz, 1H, NH; 12.4, b, 1H, OH
|36 3.1-3.3,mb, 2H, N-CHy; 3.5-3.8, m,b, 6H, N-CHy; 3.48 and 4:5%; AB-quarter, J=183
. Hz,2H,5CHy527,d,]=5.1 Hz, 1H, B-lactam-H; 5.5, m)b, 1H, N-CH; 5.78, 4, J=58.3 |
30 - H 2H, F-CHy; 5.90, dd, J=5.0 Hz and J=8.3 Hz, 1H, f-lactam-Hj; 6.8-7. 0, m, 2H,CH
c arom.; 7.2-7.4, m,ZH,CHarom 8.3, b, NH,862 5, 1H CH_N 9.80, d,]_83Hz
| .lH,NH,123b1H,OH | - - T

QK
.[>.

\ICD\IF‘OO

- SUBSTITUTE SHEET (RULE 26)



VO 98/43981 oo PCT/ EP98/ 01890 31
BlactamM 6.83, s, iH, CH thiazol: 8.3, b, 2H NK 8.62, s, IH GCHEN . |

9.70, d, wosyBoRE - 1H NH 121, b, 1H - OH 12.3, b, 1H, ﬁr%%g -38
mb, 84 N-CHerr]; 3.51 and 4 54, AB- artet, -J=18.1 Hz, Of %ﬂerr]

4.87, s,  2H, OCH[e 5. 29, J=5"T"F, 1H, B—IactamH 5.79, d, J=55.6 .
Hz, 21371:3@18[amdrfﬁ5 z;mm,lslSle 35 S HE 360, AI:BM%JiMb,fBHLabt amH

81,0, ungiaCh RS, ST 28 s P o By

‘CHlerr]; &c&nﬁrﬁvm r&lﬁsmmﬁms]& 8, fi, GHENG 932 b, ﬁﬁi,wes,t&,t =8~3=H§ 2 He,
2H, S-CH[err 5.29, d, 1H BlactamH '5.79, d, 5.0 HZ, 21-1

FCH[err]HS , dd, J5HzandJ8Hz 1H, B—IactamH 7276 m4HCH

ar ogn ; 3§‘ 12& 53}?&%}&40}&53@ 22, xihOzH, FC%}@-]?@%N%?? s, 91, 3e8eg; Hz, 1M,

NH; ™ 12
9H,. N-CH[ ekr'r‘]é,s T NrGH; 340 58.4, m;ﬁsi, %314 137, 18, 5H}, ¢ N{CHpandol S&Hﬂ 5 0

T T %o PERRELY By s SFRO A NI S s aft brdp-adari' siph, )0
CNH 12, 2; Jh18.21Hz;3-81,38 ] =15.0 Hz, 0H, BrlaGhin-; Slﬂ[led,rj].,S,iI-Ba,ZIfﬁ CHigF; 5&95 dd,

ot ] s s e SER1 ) R e % g2 o il e

5. 98, 89: 3355.4hdMz53,1AB-qBattet; J£18. HHz52H8S-QH; 376 b, 8HL IN-CRIH; 357; BHE»H;N]- 5. 90

80077 Ot 83,4 s H 1 bR B 155 1 R £, T, By
mb, 8H H:ed e&riaéré&ﬁaﬂﬂ %5N}ﬁ8m'@ BINEL 8.7 L8312, ctﬁ_NZthﬂCjﬂSse%]_ y

3.9, m 2H 20 ’1H,> B-Taéfan? .78, 'd,
J567Hsz21rH,NH;H[2e4 . -,dd J50HzandJ83Hz 1H, B—IactamH

05 b3, B e o rity ot e ol
' lHlJC- CH; - Js18:1 Hzp1H, SITHL S, o }45. @I'ﬁHlHlﬂ:flachlﬁ-H;fﬁ 26}, ﬁ,wﬂﬁﬁ aﬁﬁw 8 H '
& G er ] PegThioh Rk i .88 arit i Chfithinpols 5.3, 1y NEE B.61 St Ll B 9175: 9 75 24
"Fagt ggwhj%'%f_ﬂblﬁf\ﬁﬁ %g’bﬁ}ﬁ dg?FgJBSJQﬁB?H gndJJ7992HzHZ 1&H EI;—I 12. 4, |
b, 1H 4130.6959, B, ‘."LHBQ'Iszlb 1.9R1, m@ﬂ,&fﬂ]:ycl.BBB-'ﬁS’men?H, NSQHanmS[-@-lﬁ
3.48 and isi,par@%ﬁ%-&&a&et ﬂr&%ﬁz 1H, S-CHy; 5.31, d, J=5.0 Hz, 1H, factam-H;
20 5.90,dd, J=5.0 Hz and J=7.8 Ha, 1H, Blactam-H; 6.84,5, 1H, Cchxazol 8.3, b, NH;
8635, 1H; CH=N; 9.71, 4, J=7.9 Hz; 1, NH; 12.1, b, 1H, OH; 12.3, b,1H, OH.
© 42: 3.56 and 4.53, AB-quartct J=18.2 Hz, 2H, S-CHy; 3.7, b, 11H, N-CHzand O-CH; 3.80,
$u6H, O-CHy; 5.31, d, J=5.0 Hz, 1H, B-lactam—H 5.90, dd, J=5 Hz and ]..77Hz 1H,
_ | ﬁ-lactam—H 6.75, s, 2H, CH arom.; 6.83, s, IH, Cchxazol 8.4, b, NH; 865 S, 1H, |
25 CH=N;9.76, d, J=7.8 Hz, 1H, NH,123 b, lH,OH 12.4,b,1H,OH.
. 43;3.51 and 4.54, AB-quartet, J=18.2 Ha, 2H, S-CHy; 3.5-3.8, b, 11H, N- -CH; 3d O- sy
3.80, s, 6H O-CH3,5 29 d, J=5.0 Hz, 1H; B-lactam-H 5. 65 b, 1H, CH,F; 5. 8-6 0, m,
© 2H, CH;F and B-lactam-H; 6.74, s, 2H, CH arom; 8.3, b, NHj 8 63,5, 1H, CH=N; 9.84,
dJ_8.2Hz 1H, NH; 12.2, b, 1H, OH/NH. - o . .
30 44: 1.26, 4, J=7.2 Hz, 3H, C-CHy; 3.2-3.7, m b, 91-1, N-CH, and 5-CHy; 3. 9-4 1, m, IH,N-
CH; and 427, part of AB-quartet, J—175 Hz, 1H S-CH;,S 15, d, 1-4 9 Hz, 1H, p- |
lactam—H 5. 71,dd, J=4.9 Hz and J=7.9 Hz 1H B-lactarn-H 6 6, 5, 1H CH thxazol: 7.1,
b, NH; 8.59, s,lH,CH.N 9.48, d,J_79Hz 1H,NH; 11.3,b, 1H, OH.
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“Hz, 2H, S-CHerr]; 5 d, J=5.1 Hz, 1H,B-lactamH, 5.5 mb, 1H N CH
5.78, d, J=58.3 30 Hz 2H, F-CHerr}; 5.90, dd, J50|—_|zandJ83Hz
1H, " B-T acwomsM3981 8- 7. O, m 2H, CR arom: 7. 2-7.4,. m 2H EdTmrosm1898. 3,

b, NH 8.62, s,lH CH=N; 980dJ83§—Iz 1H NH 12.3, b, 1H, OH. __V\D

98/ 43981 | T PCT/ EP98101890 37:
3. 48 anf® 4lé§, dAHqUéhtéH CCHig; 31213{/' th 9151-&%3&11 d S<CH 394

o) R T s ¢ Bt R B i s 3R S ﬁﬁm&“@‘"ﬁ*‘%ﬂ" NH

8.64, s, 1H; SC?GFIHd ﬁ:ﬁthndmw 99{£aH,cp-1adm&-H, 627, s]H, OH thfaz8B 7.1, 1 NHj

C3H J =

“CH CH N 2073,
S 3H N-Cﬂ[5§r$,]1[H,2C£7161\§94§71d Ia=76?4?t=sﬂﬁ NHp ) . AF, L@elr'lgL N!glr-l{]err] 3.4 -

754 6%1 m- ks ri Zéﬂéjgé— §1H as )Igrtﬁd’f E quarter@%s%-}l- -)Pfos\l(s’

18 2 Hz; SSH;LCHiCD) 35 3 » AHam, 91H, 84 and HS-GHpds patt of ABSmattet); 24-4.9 (m,

CHieTrT P 238%0 Bkl St 8081Pu R or RRIAGHAT s 00y 5.7, AN 956,

' fH CH[Belr ;Lt Kaadﬁamﬂi)glﬂ ,8 INACHEeS6r iz, 2, 7CHEE ¥ 6,0 (dd, pH[Semd} 8,2 5130H, (K-ladtaﬁl-l;i);lile ,

O 1 oo 895 th, B By eFeH O 8,1l 386 SR, (Broad yipewBT 48 ey S8 1y f.
1H 10\H, 1282 Hik 1RRHNERH. 40° 2.3-2.7, m 4H, G CHerr]: 3.3-3.8, m 9H

N Oterr) Aud o OS] ofadPe oMLl AR AUPL NSl el ootk o 1

e ,7-51HOI B:](saBHamI-HCCﬁ, 83,-357 (nd,19 Hcmimazzmd 18-GH, 4 paib-bf BBGjharter); maa, gH:m |
4H, CH[err 'E’;iﬁ_‘zoléé@‘]}lli)zaﬂalhqc%%féft&ég@“%“@’#(d@ga 'N} éﬁ[’él%’] and

S— CH[ er r] K4ad5ﬁn—1-m)§tlsl;810(fd JB-SHUEE, 120, CHZR)B 6O (dd, J 419, and 28y nH, f5ladl, . -

& 000 ety SaLIC R A 003000 0k B0 7 A DS g, 10 6

- J=7.9 Hg7: DidsteNdmerA:l, 1 M dlg+ GJH;z éﬂ),BL siv(d lei 5 %Iz 432-1, @(@ﬁl mld-o ), 3.88
4.53, AB-quartet, J=18. H, nd
Oo-CHerr]; (bzogbsmsule’aﬁffb 'bﬂ[(é?%ﬂ} Sm&ﬂsq‘* 1149 (melartst =qu 4 ﬁrCFHz)s 90,

8 _clig E]:H 5t E.Z?Sl ggqu;lgﬁ -701@11%}&3),&35 bq&,tp-ffsl"l H§ ¥, RfactaAllEn) 578N = 58133 213, 3
o CH,FJ; 5.96 (dd j=s. i and 8 4 Hz, 1H, R-lactam-H), 6.81(q, 1H, O(CHg)CH—O—), s 6
20 (s, 1H, CH=N); (broad singulet, 2H, NHy); 9.79 (d, ] = 8,4 Hz, 1H, NH). -
' Diastercomer B: 1.25 (4, ] = 6 Hz, 6H); 1.56 ,]= 5.4 Hz, 3H, -O(CH;)CH-O—), 3. 88 -
(broad sxngulet 4H), 4.0 (broad singulet, 4H); 4. 11 (AB-quattct J=18.4 Hz, §- CHz), |
480 (q, 1H, -O-CH(CHs)); 5.33 (d,] = 5.1 Hz, 1H, &-lactam-H); 5.78 (d, ] = 55 Hz, 2H,
L . CH;F): S. 99 (dd, J = 5.1'and 8.4 Hz, 1H, R-lact’am—H), 6.92 (q, 1H, O(CH;)CH—O—), 87 |
125, (s, 1H, CH=N): 9.81 (d, ] = 8.4 Hz, 1H, NH). o - . |
48: Diasteromer A: 1.25, d, ] = 6.2 Hz, 6H; 1.53,d,] = 5.3 Hz, 3H, -O(CH;)CH-O- 2.08,s,
3H, CH;CO; 3.1 - 3.3, m,ZH,N-CHz,35 3,7,m,9H, 8N-CH2and 1. S-CH as part
of AB-quattct' 45-49,m2H -—O-CH(CH;;); and 1 S-CH; as part of AB-quartct 5,31,
o d,J=S5,5Hz, lH,B-lactam-H 5,80, d, ] = 55 Hz, 2H, CHF; 5.98, dd, ] = 5and82Hz
30 1H, R-lactam-H; 6,7 - 7,0, m, 3H, O(CH;3)CH-O- and 2 CH aromat.; 7,32, d, J = 8.5, 2H,
- CH arom.; 8.59, s,lHCH.N 984d] - 8,3 Hz, IHNH
Diastereomer B: 1.25,4,] = 6Hz 6H; 157 d,J=5.3Hz, 3H-O(CP13)CI-I-O- 209 s,
3H,CH3CO 3.1- 3 .3, m, 2H, N-CH2,35 3 7,m,9H 8N-CHzand IS-CHzaspart
- of AB-quartet; 4.5 - 4.9, m, 2 H, -O-CH(CH3)2 and 1 S-CH, as part of AB-quartet; 5,34,
35 d,] = 5,8 Hz, 1H, f-lactam-H; 5,80, d, J = 55 Hz, 2H, CH,F; 5,98, dd, ] = § and 8,2 Hz,

h
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25 OGN 9.76, d; J=7.8 Hz, 1H, NH 12.3, b, 1H OH 12.4, b, 1H, O—l.- L
- 43; 3.51 and 4.54; AB-quartet J=18.2 Hz,” 2H, S-CHerr]; 3.5-3.8, b, 11E

I\I-CI-I[err]W}ggﬁ:,ﬁﬂ[err].S% s, 6H,. OCH[err] 5. 29, d J%&%l”o
1H, B-lactamH, 5.65, b, 1H, CH[err]F 53860 m 2H, CH[er

“B-lactamH, 6.74, s, 2H OHarom: % NH 8.63, s, 1H CHEN, 9.84,
.g g:H[S 2 ?nHm;agﬁmmzbz gJ@.mlBH,OﬂOIﬁ)CHOO arfd?2 cﬁqaﬁamﬁgzqsiﬂdz uzlsH531|gf CH
- err. : .
and 4. 27, ?iﬁoraﬁﬁ“au%@—ﬁ%%hﬁimi C%érr] 5. 15, Ein RE 4 9 Hz,
1H, B- 49@@___@9&5;:_11 w;is, 9H,4C-Q:fﬁ§3amiaan§ 93 ):B.qulﬂct ?-l ﬁF@P-IItSi S,
‘1H CH thigzol 7.1, b, CHEN J=1 , 1Hz NH;
11.3, b, P = 3@@,@@,3319g1m-1{,578 d,J= SSHz,ZH,CHzF 590and598 AB-
PCTAEP98/ e H,
k GBS 32 ¢bs He, b’tH;b &?ﬂs adq: s?d*a%.fjs 91&?&5—1 28813c&m3H7 sfi“bPoadg

N-CH err] ‘and CH err]
'AB-quartetsmgHb!;ﬂ%Iﬂﬁz ﬁﬁlS,Slaﬂ[Cg‘ﬂ:%) 98814, ] «8,3Hs, 14, NH| B—I actam H .

570, dd, 1 L ST

W 80, pitatnend, 215 § o o B Sal 053 y RefnSa el Bl 7L

'D| ast er eoret and 45528 Bcquarte; Jo= 18-5 HiaslS-CHL5B34,d, J =5.0 B, M, Ralctam-H; 5.66, = -

CH 25 5 o

LSO o G elcrals Sbvbpe Bl LDk 7 65, m00, B el B L
and01 s-ué[&&ax}d 232pdanddk J Ali&ﬁaadﬂetg 3, FL36H atpm); 8:35,%, i, CHEN; 9.87, d, -

B-lactam ?-!) i_gg\]}% 56 Hz, 2H,_ CHerr]F); 6,0 (dd,: J—5and82Hz .
1H, - B-l-act® é q, 1-H’ O(CH[err])CH-O) 8,7 (s, 1H CH=N), (broad

- singul eﬁ&m(swﬁe&qfh),ﬂ486s,ﬁﬂi,l\f-&ﬂ) 8 2 Hz, 1H, NH). Di astereomer Bi.
520 e a7 o g e %i‘ébfa%%?ﬁ Wl o™
“AB- quar t eiCH afbr); 47,91 cmss2(nij2H @r@'d&%lhes r1b)(£ qH,]sz-é m{seml as part
. of _AB- quar &’ %c?sn Sl Zé,,gi‘ 2;} acta[n .(d J = 56 Hz, o
2H150H[err(§"% 78%81‘8 3 Bbb Hz, 1H B-lac 25 tamH); 6,85
B qagrereome ﬁﬂ,?ﬂ;‘i@d{ &nd -m,mc@tﬂ\&sssﬂe@&ﬂ,dcm&*é% 3] ébh@i ar.
“O(CH err]) aqucs 3% lé‘mw,ééhrog#ﬁ IHH)]HSAIQ)O@I@ad singnlsty261, N 4. 10" -
EdAB- quB: 198, :v}-si&, é}ﬁha}gsg%ﬂ,%f Idg) 9186:{-1(7353 gqu,]ngsgz,oﬁ@'}%réﬁ W ﬁff s 5.3
N-CH;,lO 14,b,2FH, NH. .
Zﬁ ' C: 3:¥4, b, 4H, N-CH; 3.68, b, 4H,N-CHz,398 4.18, m,2H CHz-C 5.16 - 548,m,2H
| CH;=C; 5.80 - 6.10, m, 1H, CH=G; 10.30, b, 2H, NH. o
© D:3.19, b, 4H, N-CH,; 3.67, b, 4H, N-CHy; 3.77, 5, 3H, O-CH3,4 59,, 2H, N—CH;, =
 650-7.02and 7.25-7.38, m, cach 2H, CH-arom.; 10.02, b, 2H, NH. .
| | B0 At 'N—CHz,s 67, b, 7H, 4H of N-CH; and 3H ofO—CH;,l.BI s, 6H, O—CH3, .
25 459, S;ZH,N-CHZ,669 s, 2H, CH-arom.; 996 b, ZH,NH o '
. F: 2.84,s,3H, CHy; 318 b, 7H, 4HofN-CHzand3HofCH3,3 63, b 4H,N-CH2, 10.13,
B, 2H,NH. - . | .
. G120, , J=5 Hz, 3H, CHj; 3.19, b, 9H 4HofN-CHzand 3HofCH; andZHofCHz,364
| b4HN-CHz,1o1zb2HNH-**' | o .
_'30 La: 3.32 and 3.70 (AB Quarter, ] = 17 Hz, 2H, scnz),szz d,]= SHz 1H, R-lactam—H),
5 82 (d,J = 55 Hz, 2H, CHzF),S 86 (dd J 5 and 8,4 Hz, 1H, B-lactam-H), 8.35 (broad
smgulet,ZH,NHz),95 (s, 1H, CH=0);'9.88 (d, ] = 8,4 Hz, 1H, NH). o
Lb: Diastereomer A: 1.21 (d, J = 6 Hz, 6H); 1 53 (d,] 5. 4Hz,3H -O(CH_-;)CH—O-), 3.67 -
(AB-quartet, J = 18.2 Hz, S-CH,); 4.64.9 (m,ZH,-O-CH(CH;)z,S 32(d,J=5.3 Hz,
35 1H,flactamH); 5.8 (d, ] = 55 Hz, 2H, CH,F); 6.04 (dd, ] = 5.3 and 8.4 Hz, 1H, 8

s
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_ CH[err]F) 5.96 (dd 3 = 5.1 and 8.4 Hz, 1H,. B—IactamH) 6 81 (q,

' CH[err]%%—l—Oim 8.6 20. (s, 1H/ CH:N) “(broad S|ngulet 2H, NH[err])

- 9.79 (d, 9844 1H, NH). Diastereoner B:. 1.25 (d,J" eremzp@smssa 56
(d,J = 5.4 Hz, 3H, O(CH[err])CH—O) $g88 (brbad. singul et 4H) 0 (broad

| .-Slc;%lﬂ(&[ éﬁcﬁ'ﬁl ; ]4(‘1 1%6365%@%%%{%1#“3 °ﬁ€ﬂxm% 5] 81@1 ') =55
Hz, 2H, CdH0]; fbroad $thghitd, 2H; NFB); .88, §=/8 4 Eiz, 1&1@1)5act am-Hy; 92 (q, o

"1:(0:04[ &#&%&'&guﬂ%sa@@ﬁ;%& (T ki . Sidn o 6§§'§ .. -
er r (ABlquiltet, § =0£8.2 ¥1z SicHH .64, 1 1 T
% H 67I—li @-J[Cfg er r(i’ and S- CH| err I érqq art ogkgng 3?:@\'? E-H’ .

JTSs Bopl (G3e] a3 and et Glaecems, d,

n‘ 5 HH) élsla (& iH?DX@HS}CI—ﬁ-O? 9. &'ﬁ iPIfd!-ﬁ:d;Fo ﬁ%d,_gﬂ[ae%[l}grﬁi dg_ find_ '

romat '7 32 d, J ‘8.5, 2H, CHarom 8.59,s, 1H, 'CH=N, _84 d,. J=-
IH, NH Di astereoner ‘B: 1.25, .d,J 6 Hz, 6H 1.57, d,J = 5.3 Hz,
CI-l[err])CI—I—O 2.09, s, -3H, CH[err]CO 3.1- 3.3, m 2H N—CH[err]
3,7, m 9 H 8 NCHerr] and 1 S-CH err] as part of AB-quartet; 4 _5
-m_ 2 H, OCH(CH[err])[err] and 1 S-CHerr] as part of AB-quartet; =
4, 35 . .d J=5,8 Hz, 1H, B-lactamH; 580 d, J 55 -Hz, 2H,. CH[err]F
-5 98, dd, J= 5 and 8, 2 Hz, WP 98/43981 - _
' PCT/EP98/01890 34 1H B-IactamH 6,7 - 7,0, m 3H O(H[err])CH—O andZCH'

3

W © 017 Eugm I
,QEQ,

aromat; 7,32, 'd, J = 8.5, :-2H, CH arom; 8,69, s, 1H, CH=N 9.85;,.d, J 82_'. 

Hz, 1H ‘NH. 49 Dastereorrer A 1.16, s, 9H, C CH[ err]; 3.46 and 3.92,
AB-‘quartet J =.18.0 Hz, S-CHerr]; 5.33, d,-J 5.3 Hz, 1H, _B—IactamH_
- 5.78, d, J 55 Hz, 2H ‘CH err]F; 5 90 and. 5. 98 AB- 5 . ‘quartet, J :"
6. 04 Hz, OCH[err]O 6.06, dd, J = 5.3 and 8.3 Hz, . 1H, B—IactamH 8.2,
~broad singulet, 2H,- NH[ err]; 9, 65 s, 1H CH=O 9.88, d, J-=.8,3 Hz, 1H
NH.... Dlastereorrer B: 1.18, s, 91, C-CHerr]; 3.1 - 3.3, m- 2H N—CH[err]
3.4 - 3.8, -, 6H, N-CH[err] 3.5 and 4. 65, AB-quartet J = 18.5 Hz,
S-CHerr]; '5.34, d, J 5.0 Hz, 1H,B-lactamH, 5.66, m 1H N-CH, 5. 79, de55
Hz, 2H, CH[_er_r]F 5.7 - 6.0, m 3H ‘OCH err] O and B—IactamH 10 -~ 6.88
_ and 7.32, dand d, J 8 4 and J = 8.5, 4H, A% arom ; 8_ 75, s, 1H CHN, .
9.87, d, - . _ L S
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- J:8,-2_..Hz 1H, NH. Aa: 2. 55 (s 3H, ‘S-CH err]); 3,45 (s 3H N-CH[err])
3,4 (s, 3H NCHerr]);-3,51 (m 2H). a'nd 3,58 (m 6H, -CHerr]- N-CH[err] )
7,45 - 7TwiG9%eesBH, CH arom); 7 81 - 7 85 (m 2H  CH ar onpgrEPosiéisées, 1H,
N-CH:O) 8,14 (s, 1H, 15 (broad si ngulet 2H, N*Herr])-
Ac: 3,16 (m 7H, N-CHerr] and - CH[err%‘l\l—Cl—l[err] ); 3,6 (m 4H,

. -CH[er¢l]mni- CH err]-); 6.0 (broad singulet, 3H, N+H[err])Th.SsBee(twagggenRep|aced-:_' |

singulet, 1H NH); 10.0 (broad singulet, 2H N+H[err])
- 3H, CH[err] 3.16, b, 4H, NCHerr]; 3 45 q,J=5 Hz, lm F
- 4H, I\I—lCH[ﬁetcleixpoﬂxﬂi dfflforﬂmﬂaZH NH. 20 - - C. 3.14, b, 4H N-

4H, N-CH[err] 3. 98 - 4&8 m 2H CHerr]-C 5.16 - 5.48, m 2H,
‘CH err]=C; 5.80 - m 1H, CH=C glO. 30 b, 2H, NH. D 3.19, b, 4H;
N-CH err]; .3. 67n-b—|4l-d: boSHiramt—S. 3H OQH[.QQ_{ 4.59, s, 2H
-._-N-CH[err] ET—( wl2 and 7. 25 = M a arom 10! 02 b 2H, .
' .20, b, [‘err] 3. 6709, | er\] /ant\ 3H of : '

.OCH[err] 3.81,s, 6H, OCH[err] ; ' 459 NINCHRerr] ; 669 S, "
" 2H, CH-arom: .9.96, .b, 2H NH F: 2§2° 3HR20H[er\r_].,/3 18, b, 7H, 4H of

~ NCHerr]. and 3H of CHerr]; 3.63, b, 4H, N—CH[err] 10.13, b,2H NH G

- and 3. 70

1.30, . t, ytlsrm 3H CH[err] 3.19, b, 9H, _4H of N-CH[err] and 3H of CH[err.].'-.f

and 2H of ] 10 12 b, 2H, NH. 30 ‘La: 3. 32
%B%J d‘%gﬁé = "“’z% err]): 5.22 (d, J = | o

| 'lH B-| actFamnH)Rsa:fcstzcs(amcqrd*ffesnmd mﬂepand xq»quach gtlssdmme hﬂdtﬂg&,and 8, 4

- Hz, 1H, B : i ngul et, 2H NHerr}); 9. (s 1H, CH:O)

. ,_9 88 (d, %&8&1&9&%! ' i astereoner A 1.21 (d, ) =6 He, 6H).; o

-1 53 (d mdeneteahmrogsmora@(quﬂ[@frfpymmm -3.67 (AB-quartet, o

32182 He
- SygHlerr]); 4.64.9 (m 2H -OCHCHerr])[err]; 532 (d, J =5.3 Hz, 35 -
1|1| B-lactamH); 5.8 (d, J =55'Hz, 2H, CH[err]F) 6.04 (dd, J = 5.3 and 8.4

Hz, 1H, B-  \AD 98/43981 .

.PCT/ EP98/ 01890 lactam H); 6. 84 (q, TFF\%CH[-er-r]_)CHO_O); 82 (broad

.si ngul et 2H NH[-err]); 9.6 (s, 1H CH=OW¥s (broad singulet, 2H NHerr]);

9. 88 (d J =8,4 H, 1H NH). Diastercomer B 1.23 (d, J = 6 H, 6H)' 1.53

(d, J =54k 3H -O(CH err])CH.0O); . 3. 68. - o
' o wherein Rs denotcs amino, hydrazmo armnoalkylaxmno, alkoxy, aryl, cycloalkyl

aryloxy, hctcrocyclyl alkyl, a.lkenyl alkmyl
15 - Z denotes O, § orNRy, wherein Ryis as dcﬁncd as Rz,
o Rs denotes hydrogen oran cstcr moncty, '
W denotes CH or Nj-
_.VdmotcsCHorN-O S S .
with the provxmhat not all of Rz, R; and R4 dcnotc hydrogcn, and
| 20 | if R4 denotcs hydrogcn, Ryis other than Hor CH,; '

2. '_Acbmpoundoffo_rmul'a-':-' | L B -k

C— CQ~ NH »=r

o

Whercin..w and R are as defined in claim 1,

Rydmowsbydcogmoralol, llIIlIIl lIlIIl Il IIIlI ll |I||

" THIS SHEET HAS BEEN |
"~ REPLACED
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(AB-quartet,J = 18. 2 Hz, S-CHz[err]); 4

649(m 1H, - OCJ—i(CJ—l[err])[err]
5.33 (¢, J = 5.3 H, 1H5 " B-lactamH: 5.8 (d. J:55Hz 2H, :
"CH[err]F)W(B9%9Q1dd J =53 and 8.4 Hz, 1H B-lactam H); GPQB/E(»mmkbb
Q(CH err])CH O); 9.6 (s, 1IN, CH=O: %8 (d, J =84H, AN, NH)-

G 970- 9856/ PCT+55/ T+57/ BCK/ A Arrended :

25- May- 99R*% 208 Ko afssbn aa@rwé#f?mna apg,ch r?f%?‘j"cﬂéqa?féé'l}'ﬁmcbgen |

- acyl, carpe loxoﬂkﬁl kxd; Rlerr] and Rlerr] are the sane or different and
|ndependent of ‘each ot her denote hydrogen, cycl oal kyl , —atkyts—atkenyt—or

al kinyl FBs gmbymgbgeggmumofgﬁowplaof formula [err]- ‘H,}S ?ﬁ&m EéérJReplaced |

denot es ‘am no, hydrazi no aminoal kyl am no, al koxy, aryl, “\mﬂ ll :
wherein Rlerr] is as def i hed as Rlerr %err] denot es hyd er -

aryl oxy, ‘heterocyclyl, alkyl, alkenyl, alkinyl; Z denotes
- noi ety; Wdenotes CH or N, V denoteS €4or NGO wth the provi so that
corg:)ounds of'foern-”uIa | .wher ein a) Vis NR} Wis CH Rerr] is CH[err]

Rlerr] : Rerr] is CHerr]. and R[err] is H. b) Vis NO Wis CH,

Rerr] |s“' r], Rlerr] is H Rerr] is Hand Rlerr] is H c¢)- Vis NO W
S CH R gf fdnoks Sk MR}, wﬁi{reihrﬂ' asn&{ﬁ,rdrbgcﬂm&h hfdH and Rerr] is H
d Vis NO Wis CH, -R[err I-S H err] Refr] is H and Rerr] is-

H eV | Reidenptoypminogamingalkylpmine; fyd Waos}lhoyymsebﬁqmted[aeﬂrqr is Hand -
Rrerr] 'Ssdﬂsm%'?é!i 4ol %réléamapa Mol énk&nbﬁ[zg ﬁ&tcfoéy&u;&glﬁj%ﬁl ?[tﬁrBrxlxtﬂogcxﬁ

R[err] R érr are exclud A co ormu
_ and{o: sulphut- and/or oxygen atoms; unsubstituted alkyl, or subsututcd atkyl, e.g. one

or scvcral-fold by unsubstituted aryl, or substztutcd aryl by hydroxy, alkoxy, phcnoxy,
atyloxy; ammo, hydroxy, carboxy, guamdmo or mtroguamdmo, ora h.:tcrocyclyl- '
- carboximino group w:th the prov1so that not all of R’ R’3 and R’ denotc hydrogcn

- 15 3. Acbxﬂpound of.fo'rmul_al o
N—OCH F
i

C-—-CO—NHF —1 S

)

| whcrem ' _
. " Rsisas. clalmed in clmml _ o S S
20 'R and Ry, 1ndcpcndcntly of each othcr dcnotc alkyl aralkyl alkcnyl or alkmyl and R3s :
y '- addmona!ly denotcs hydrogcn ' DU : e |

4. A compound of formula

hf—-OCHF .
c-—co—NH— D YA . R

. 'whei:cin R; is as d¢ﬁped in _claim 1.
L |||l| i

I THIS SHEET wxs BEEN
REPLACED |
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G 970- 9856/ PCT+55/ T+57/ BCK/A - - IR Arrended o
+25-May-99' [ert] wher ei n W and R[err] are as’ defrned |n clarml ‘R [err] .
denot es -hwresstassior al.kyl, R [err] .and R [err] are the sarreP@f,Efgswlggoen ’
and |ndependently of -each ot her. denotegpydrogen; al kenyl, or alkyl,
_R‘[err] noteslwy ﬁg or- a group of fornula:[err] Z denotes Oor )

NR - [er denot es 'hydrogen or al kyl ;: and R [err] denotes
©am.no; am noal kyl am no; hydra2| no; al koxy; unsubstituted aryl ‘or '
‘substitut ed aryl; cycvo | kyl; a 5 t0.6 menber ed, het erocycl e containing I
“to 3 nitrogen and/or ﬁul hur- and/or oxygen atons; unsubstituted alkyl, or
'substituted aly v sd fold; . by unw.rhs;ﬁrtuted aryl , or_
substituted ar% hydroxy, enoxh?; ary¥oxy; *Bni no: hydrq

car boxy; n| goor nitrogy Fl C car boxr mi Nno gr oup,
with.the provr o) that corrpoun-ds of flormul a lagaher &in a)NWcs-pQ’H R, is
CH3, R[err] is H RJerr] is CH[errquBgd F\’[ef’r] |s\_tL_/b) Nvis CH, R, is
CHerr], R'[err] is H Rilerr] is Hand R[err] is H c) WHs CH, R, is -
CHerr], nd R[err]-is H d) Wis CH R'
is H R‘[er ﬂk,,l_lfs,g‘%ﬁ&'\jam% % %l[a" aJ]’ is H e) Wis CH Rerr]

H R [ er r Raj andRifp@ure the sﬁhicexr mﬁqmtundnddﬁc{lé&ntlk af&acﬂt otaaddéﬁot&/‘ﬁych-o&n,

Rlerr] i r i's Hand R{err] is H are
excl uded. %ﬂ}& b(]r’rgp?%uﬁﬁaé"g ut '

—1

al

ern
sy el s‘a‘l)'ﬁ%sa/ PCT+55/ . +57/ BCKI A
-'Arrended 2B \donoBs ajmino,| unshbstizited Bf mbs]:ltutéd a&yhkﬂndiaﬁdiaﬂcﬂdrﬁinl&l alkak?rirlrﬁ and

"Rlerr]s |§Q§%Tpt}s&yo;nggs%%mmpe%rs_ oL ! X,Isan?rraf%lci,k |, aﬂ-lyléftgmtcdet

al ki nyl ;

__ unsaturated heterocycle which may be condcnsed contaxmng 1to§ mtrogen and/or 1 to 3
10 squhut— and/or oxygen atoms, a subsntutcd 5- or 6-mcmbcrcd, satutatcd, partially .
saturated or unsaturated hetcrocyclc whxch may be condensed contaxmng 1toS mtrogcn o
and/or 1 to- 3 su!phur— and/or oxygen atoms by ammo, hydroxy, alkoxy, acyloxy,
carboxy or mercapto, cycloalkyl or unsubstxtuted straight chain or branchcd (C; zo)nlkyl
o - (Cy-20)atkenyl or (C o)alkinyl, which may be mtcrruptcd by N, S and/or O once or '
S1s ) several times subsntutcd straxght chain or branched (Ch. zo)alkyl (Ch zo)alkcnyl or.
" o (C,.m)alkmyl which may be mtcrruptcd by N, S and/or O, by hydroxy, alkoxy, aryloxy, o
' -acyloxy, carbamoyloxy, axmno, alkylammo, dzalkylarmno tnalkylammomum acylammn, .
. urcldo, oxumno, imino, carboxy, oxo, halogcn, nitro, a carboxyl:c acid derwanvc, a- |
| ~ sulphonic: acid denvauvc, an unsubsntutcd 5- or 6-membered, saturatcd pamally
120 _ f_samratcd ér nnsaturatcd hcterocyclc whlch may be condensed contaxmng 1t0§ mtrogcn '
" . -andlor 1t03 sulphut- and/or oxygen atoms, or a substituted 5-or 6-membcrcd
' saturated, partmlly saturatcd or unsaturated hcterocyclc whxch may bc condensed
'contaxmng 1to 5 mtrogcn and/or 1 to 3 sulphur— and/or < oxXygen atoms by amino,
. 'hydroxy, alkoxy, acyloxy, carboxy or mcrcapto and Z, denotes oxygen or NR7,,, vvrhereln .
25 _ R-;,, is as defined Rzp - e -
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;-addltlonally denotes hydrogen th the prOV|so that a conpound of fornula
~I's. wherein err]s is H and R[err]s i's Hare excluded. 4. A conpound of
for'mul’a [W@PR48rein Rlerr] is as defined in claim1. 5.  RCRERPEOIP00T
“fornula [err] wherein Rerr], Rerr]; $§and V are as deflned in claiml,
-R[err]p and R[err]pﬂemdnthe sanme or dlfferent and ‘i ndependentiy of each
ot her . denot e hydrogkn c?cloalkyl r aIkyI substltuted by hal ogen  or

. hydroxy, R e LEN ﬁo‘t@—aﬂﬂ H‘cr—‘g’nsu stitut ed or , Hbstituted al kyl ani no or
~di al kyl any y, aryl el gal lod, an unsubst it ut ed or I
 6-nenbered® sasﬁrated partbg?ly Syt ur. ’gd or . unSaVurated het ,ocygFe_which_‘

- may be condensed containing 1 to 5 b’ 0gen and/ oM 1 t N T QT Heer - and/or_---

‘oxygen atons, ‘a substituted 5- or 8Bnehbered -sat ur d, partlally

“sat ur at ed, IR / BCK/ A ' - |
- Amended 2’3’% yiﬁgétg%%gt ‘ﬁqﬁpg‘cr%é’% e whi ch. may be condensed cont ai ni ng .

. 1to5 nlkﬁpclt;aqteahddmgcnotﬁfﬁFMGk)hur- and/ or oxygen atoms by amino,

DO R e it (CRRREY, e R R Bl PR e

'j(QErr])apkenmgdy amimchydmxyjﬂenyhﬂwdmmwbb I\guanidind oo mitthguaniding’ several -

£ % S A b L AR RS

-al koxy, a&yhmmy acyloxy,_carbanoyloxy, am-no, al kyl am no, dial kyl am no,
- trial kyl ammoni um. acyl am no, urei do, oximno, i-m no, carboxy, oxo, hal ogen,
nitro, a carboxylic acid derivative, a sul phonic acid derivative, -an’
-'unsubstltuted 5- or 6-nenbered, satunaHed partially saturated or. -
tnsat urat ed heterocycl e which may | d containing 1 to'5 nltrogen
~and/or 1 to 3 sul phur- and/or oxygen to ;. Or .a substituted 5- or - . -
 6-menbered, saturated, partially satuNated or. unsat ur at ed heterocycle mhlch -
fnay be condensed contalnlng lto 5 n|tr08en and/or 1 to 3 S : o

7. A comp_oimd of any P_l;cccding clalm in the form of a.'salt'."andl.or in thc forhi of al'sblv'etc.

. 8 7-(((5-Ammo-1 2 4-thxad1azol—3-yl) (Z)—(ﬂuormcthoxyumno)acctyl)ammo)-3(E)-((muno—l- - |
-'-'-;-'j—'#'—’?.----"; SO p:pcrannylmcthyl)mcthylhydrazono)methyl-3-cephcm—4—carboxyhc acid in the form o£a
1S "hydrochlondc : : . _ S

9, 7—(((5-Ammo-1 2 4-th1adxazol-3—yl)—(Z) (ﬂuormcthoxyumno)accryl)ammo)-3(E)-((xrmno-l— ;
o Plpcmnﬂm"thﬂ)mﬂhylhydfazono)methyl-3-ccphcm-4-carboxyhc acxd in thc form of a '
tnhydrochlonde - : . : .

20 |
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-[(1-Mcthylhydrazmo)1nnnomethyl]p1pcrazme
1- [(1-Ethylhydrazmo)mnnomcthyl]plperazme B
o -[(1-Allylhydrazmo)umnomethyl]plpcrazmc
25 _1-[(1-(4-Mcthoxybcnzyl)hydrazmo]xmmomcthyl]pxperazme
' 1-[(1-(3, 4 5-Tnmcthoxybcnzyl)hydtazmo]umnomcthyl]ptpcrazme
-[(l-Methylhydrazmo)(mcthyhxmno)mcthyl]plpcrazme
-[(1-Mcthylhydrazmo)( ethyhnnno)mcthyl]ptpcrazmc

_G_ly_cm-(‘}-.-hydra,zmox:mno_x_ncthyl)plpcrazxdc

s ':’\:i:::'-'.
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sul phur- and/-or oxygen atons by am no hydroxy, al koxy, ac’yI-O'Xy,-_ .car boxy or .~
: rrercapto and Zp denotes oxygen of. NR[ err] wherein R err} is as defined
R[err] 6wovspiegtound -of -f or nul a [err] ‘wher ei n W and R[err]P@f,ng}ﬁ,lggafl hed '
in claiml1, Rerr] denotes. hydr ogen or gCH [err]F and R [err] denotes :
“hydr ogen, . é‘%err])al kyl, one or two_fol'd substituted iw err])al ky#

phenyl, p sk migeifry droxypbensfisrriy- (hyidpepinpiminaraethyligiperaginani di no or .

o hit roguamﬂ.gg,gﬁagmg,ﬁﬁgﬂh m"‘% osubsti | tuted phenyl by -acetoxy, L
pyrrolidi nyI or "a comnpound of’ﬂ ormula [err] A conpound of an precedl ng.

claimin tr@iyﬁmwmep@ebﬂ)-&r[a;hﬁkmm)E%medryﬂamoarml)mmlmct -
G 970- 985@&? +57/BCKI A . Amended 25- I\/ay 99 -
8. 7-(((5°Amno-1 ' '

,2,%-thi adi azol -3-yl) - (Z) (fl uorrret hoxyr m no)acetyl )am no) - 3(E) - ((| m no-1-

-pi pera g¥|1’!i’@t drazono) met hyl - 3- cephem 4- car boxylic acid in the ) |
formofzﬁ )An&g'& C Orle}’:Lﬁé

7- (((5- Amn0124th|ad|azol 3y|) (Z) (fluorrrethoxylmno)acetyl)amno) 3(- .
E) - ( (i mi no- 1- e
pi per azi nyl et hyl ) et hyl h-jéN-az.‘eqﬂ hyI
formof a trihydrochloride. Q_NA C-o.
1- Met hyl hydr azi no) i m nomet: pi

3- cephem4 carboxyllc acid.in the .
el-ect edl,,]‘!rom -0 (- X
L

1-Et hyl hydr azi no) i ni nonet hyl ] pi pe | ne“ :
1-1(1- AIIthydrazrno)rmnorrethyI] azrnel[(
1- (4- Met hoxybenzyl ) hydrazi no] i m norret hyI ] pi per azi ne 1 [( - _
1- ié; 4,5-Trinmet hoxybenzyp(a hydr azi-no] i m nonet hyl | pi perazine 1-[( '
1- Mt hy| hiytheresn Ro JS afedchiped 1A deifmbiand Rigidsaptey 2 gEoup [ ( 1- Met hyl hydr azi no)( |
et hyl'i m no) net hyl ] pi per azi ne @ ycin- (4 h razinoim nomet hyl ) pi perazi de 1-
-(R) - (Am no( 4- hydroxyphenyl ) acet-yl ) azr noi m nomet hyI )pr perazr ne-
1,4-b|s (Hydr.azi noi-m nonet hyl ) pi pera
_which is formed by a bond of the tcrxmna[ atmnc group of the hydrazmo group of a
compound of claim 10 and wherein the -N- group is subsntutcd accordmg toa compound
- . ofclaxm 10. - '
| 12 A p:occss for the producnon ofa compound of formulaI as deﬁncd in clalm 1
a) Rca’ctmgacompound of formula .
oo
20

whcrcm W v and R, are as deﬁncd in cla1m1 and whcrcm _
o) Ry, denotes hydroxy and R._. and Ra togcthcr denotc a bond, or- .
B) Ry denotes hydrogen, a canon, an cstcr moxcty ora sﬂyl group and R;, and Rc

dcnotc the oxo group _ , _
25 - with a compound of formula '. N is Sheet Has Been Re laced’
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1- (Hydr azi noi'm nomet hyl ) - 4- ['et hyl i'mi no) ( 3- di met hyl ami nopr opyl ) am-nol met hyl |- -

-p| perazine. .11. A conpound of formJIa [err] wherein- Rlerr] is as defined

in: cIaTmWOM%l[ err] denotes a group -CH=N-N- whi.ch is fopcmtpbyongbond )

of  the term nal amne gr oup of: t he- hydrq;zr no group- of a conpound of claim-

10 and wherein the -N- group is substijj uted accordr ng to a corrpound of

cclaim10. - G 970- 9856/ PCT+55/ r+a, CK/ A . . '

- Anrended- 15" May-99 12. A pro#e¥s | of tl}e-p(oductrori"of a corrpound of formila

|, as defined in claiml, conprig |ngna) ea:gtrng a conmpound of forimula o

~[err] wherein-W V and Rlerr] are as Oefin inclaiml1 with the proviso of .

claim 1, and wherein a) Rb denotes hydroxy and Rc and Rd, togetter denmotea - '

bond; “or B). vm:rdarﬁzt&an#&@gw d@mdmdmmhn ‘ester. noi et yy, rS lﬂeergthIchd

and Rb a c’ ﬂﬁ:ﬂﬁ% &fb‘ﬁ l(_jﬂal\l_‘(giorrpound of farnmu
Rerr], aterrf ﬁrrr are |ne n claim wrththe " wll

¢l al ml b) for the production of a corrpound of fornul a: [err

~Z, Rerr], Rerr], Reag ] R[err] and Rerr] are as-defined in claimi1,
acylating a corrpound||of for mul a & 970- 9856/ CT+55/  r+57/ BCK/ A .

- Anended 25- Ivaw-gg—i-ecr-}c&heuar ], Rerr] err] and R[err] .are as . .~
_defrnedrR&Nc& thaco' of forrnJlﬁj_gy/rRL‘ _ -
- _R, _'_N  N—c
. R‘

l.m'_

'--""a” - COOR;
. --:_3.-'.1_-. .sﬁ‘:.-:.

. wherein W, V, Z R1, Ra, Rs, Rs and Rs are as dcﬁncd in clan'n 1, acylatmg a - -
' compound of formula '

. \. | ' o .
' whcrcm V W and R, are as defined abovc and X dcnotcs a lcavmg group, or
reacting a compound of formula |
V=R,

o N c-co ~NH B’ N

 HN— | w e le
s 07 |

o .2-'0 wﬁcréiu R1, Rz, R3, Rs, Vand W arc as defined in claim 1; with a cox'n_pound_ ._'Of_ o
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-._'wherer n v, Wand R[err] are as: defr ned above and X denot es-a leavi ng group,
‘or reacting a conmpound of: fornula [err] ‘wherein Rerr], Rerr]; R[err] -

Rerr],. \/W‘yi“‘ﬁﬁre as defined in claiml, wth a corrpound f@%ﬁ?gﬂ [é”]

wherein R6 and Z are as defined in claim.l and X denotes a oup
13. A phar maceut i cal conposrtron corrpr #2i ng a conpound. of fornula I
according t Sormmudam 1 with t he provi so of claimi1in the formof-a :
'phar maceuti cal ly accept abl e salt .or free’ for min _association w th at
 least one pharnaceutical ‘carrier .Qézd'l | uent . vat A ‘conpound-of- ¢laim 1. or a

conposi tion of claim13 for use as a,;:har e utrcal 15. A nethod of
- treatment of microbial di.seases whi ch®conpri-ses -administering to a:subject
in need of such treatnent an effectrve am)unt .of a corrpound of forrrul a I
vvrththe proviso of claimi1 . -

_ whcrcmRs and Zare as deﬁncd in claxm 1 andX dcnotes a lcavmg group. -

C 13, A pharmaccuncal composmon compnsmg a compound of formula 1 accordmg to claxm 1
~in the form ofa pharmaccuncally acccptablc salt or m frcc form in assocxatlon with at
lcast one pharmaceuncal carrier or dllucnt.

30 14 A compound of claim 1 ora cor_nposit.io,n:' 'of daim 13.for use_as a pharmaccuﬁozil. -

15. A mcthod of treatment of nucrobxal dzscascs whxch compnscs adrmmstenng to a sub;ect S
| m nccd of such trcatmcnt an cffecnvc amount of a compound of formu!a I |

-l
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