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Anti bacterial Cephal osporing e present invepntion;relates to

anti bacterial conpounds whi JF D}'gcng{_?ogc.ﬁagﬁq nurs{}’ Ra9R¢ rroa'mat hyl

cephal osporins. cRartiol arl Glainp(sk s eragech /@it tooragpd oMildes a ﬁ%@ﬁo f
- fornul a - ' 1 Drawing(s) : paged ...7].£fordaged ...7.. wherein er r?

denotes hydrogen or an ester|fb&fa¥s Rlfksd d-enfgt ot g oyp of formula. -

[err] wher ei n Y |denot es_hydr 6gen, a ., al'Kepyl, acyl,

car banoyl or aryl Rlerr] d % yl, cycl oal kyl

aryl, acyl or heterocyclyl m eﬁ?wdﬁe%\g?ggcﬁ %gggﬁ,athEyl , al kenyl,

cycl oal kyl, aryl, heterocyclyl, or a group of formul a

[err]

(imino)methy] cephalosporins.
Particularly the present invention provides a compound of formula

S
AcNH w=
7 N =~ CH=N—R,
o .
COOR,
wherein
R, denotes hydrogen or an ester moiety,
R, denotes a group of formula
R
—O0—Y —N < ‘ or
RE
lla 1lb
wherein

Y denotes hydrogen, alkyl, alkenyl, acyl, carbamoyl or aryl

The present invention relates to antibacterial compouhds which are 7-acylamino-3-

R, denotes hydrogen, alkyl, alkenyl, cycloalkyl, aryl, acyl or heterocyclyl
R, denotes hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heterocyclyl, or a group of
g

formula
\

iid

I



al kyl, hydroxy,

WD 96/ 35692
PCT/ EP96/ 02023 2 wher ei n
Rl err] denotes al kyl or aryl R err] denotes hydrogen, cycl oal kyl or

al kyl - R err] denotes hydrogen or al kyl Rl err] denotes hydrogen,
W”phenyl , al kenyl, cycloal kyl,aryl, PCIIPI6I03023

het erocyclyl or "a group of formula ' - N=CH Phe

wherei n Phe denotes aryl Rl err] and &[err] together with the

nitrogen atom denotE het er ocycl yl , Z denot es oxygen, sul phur or

NRerr], wherein wherein R err] denotes hydrogen, alkyl or cycl oal kyl

Rl err] denotes hydrRgaienotes kiky) oraaryll , cycl oal kyl .or heterocyclyl, or

Rlerr] and Rlerr] tQgefher with the qgitroge om denot e heterocyclyl,
R6 denotes heter ocyg‘ ﬁ‘?°%m&?g°&e%?@iky?gﬂ ﬁﬁ’;r oup
[err] (ii) a \ienétes hydrbgenor err] WD 96/ 35692
PCT/ EP96/ 02023 Ry allyl :
R, denotes hydrogen, alkyl, hydroxy, amino, phenyl, alkenyl, cycloalkyl,aryl,
heterocyclyl or a group of formula

N=CH-Phe

wherein Phe denotes aryl
R, and R,, together with the nitrogen atom denote heterocyclyl,
Z denotes oxygen, sulphur or N-R,,, wherein
R,; denotes hydrogen, alkyl or cycloalkyl
R;, denotes hydrogen, alkyl, aryl, cycloalkyl or heterocyclyl, or
R, and R, together with the nitrogen atom denote heterocyclyl,
R, denotes heterocyclyl, and
Ac denotes
(i) a group

(ii) a group of formula

z, %
C B-D-2Z
I or I
-C0-C-2, -coc-z,



3 wherein B denotes N or CH Z[err] denotes aryl, cycloal kyl,
- 14-cycl ohexadi enyl or heterocyclyl Z[err] denotes hydrogen, al kyl or
- -CH err]COQZ[ err], wherein Z[ err] denotes hydrogen, alkyl or

cycl oal kyl- Zlerr enot es hydrogen or al kyl Z[err] dencﬁaﬁ% en
or an organic rg@%g%@g D denotes oxygen or CHerr]. A subgroup o
i nvention conprises any of the individual ggoups of significances nentioned
therein. Rlerr] may be hydrogen or an ester noiety. An ester noiety

i ncl udes al kngﬁ:gﬁef erably Cerr]al kyl; arylal kyl, for exanple benzyl,
al koxybenzyl as 4-nmet hoxybenzyl; indanyl, phthalidyl, alkoxymethyl,

-~ e.g. nethoxynet hpl aex(o‘iéseNro}X&I kanoyl oxy(C[ err] ) al- kyI (C[ err]) al koxy-

car bonyl - oxy(C al kyl yl met hyl , '
(5- et hyl - 20xoi§2’ o%‘rg}‘f’i%lfﬁ E&’ﬁ %F%T%Yq@/ which formwith
the COQ group Zﬁ'&&ﬁité%' M;&Ir.gm@@cz; whegkimccept abl e ester, e.g.
such known to be hydrol ysable ‘ester groups in the field of cephalosporrns

A conpound of f or nk denoteseyydragen, allylios cyelealkydr m of an

. physi olwgi cal | y-by fcept abl e ester. By physiologically-

" hydrol ysabl e an gé‘@“%f@él’%‘@s%?““‘? as used herein is meant an ester in
whi ch t he COO gZpdmotalnggmbredotgmicwhdicﬂ i.s hydrol ysabl e under
physi ol ogi cal copdi,ti ons to an acid which is itself physilogically
tol erabl e at dos géﬁ“‘{“ﬁ ggﬁ tered. The termis thus to be understood

as defining r acdubgdoup 'of t¥ inGeritioh Eompriies @y Of titlindividuibgrol)ss dfisinificalites a

group which is easily 'hydrol ysabl e under physiol ogi cal conditions. Such
esters may be meatigned dhesping preferably orally. Parent er al adm ni strati on may

occur's i t he bS8 ytizeh B of Guboman’ i ofes SRARY WlfhdBt alkyt prbrilly b 0
57, 1L Py et sty et e,
carboxyl i ¢ acP wpd%rlrai:@ Bt 5 eyt (CoplandilonyEy RS, (€ coaliey:
and of a car bebdyt-o vE @lyc fi&ﬁ:ﬁ&hﬁ@pﬂ&@@ﬁ@l& yingthyl, ¢5-mH31R oRo-158-

Clerr] carboxylic acrd preferab Clerr]. aliphatic arbo lic acid, an

al kyl part t hmwnﬂﬂé)mﬂhﬂgnﬁmmarenﬁ which fory wgh fhe, Padcar boxyl i ¢
aci d ester '”Wﬁiﬂ%g% Ly and| el sk, K %uclﬁuNn fobelH; sable Y

| ower al kyl up'1s preferably unsubstltuted or substituted by
WO 96/ 35692 ester groups in the field of cephalosporins. A compound of formula I may thus be in the

PCT/ EP96/ 0202 boxyl iC
acid residues §°'1-:\’[ %f °r"] ph#ﬁﬂ?l%eca]lo}' QY%?IJBT Ble ﬁ')‘/dd'rag‘éeg F}ab})er esger k]?ﬁ P h)%Sl(ﬁO
| ower al kyl . Rydmly]sahm;nd)ac«mmbrsblrg/asrmdd chgmm is mesmnbhant esmtmedvtwdhlqze CQQ—kyI

et Ut o S R e S 0 o B B3
| 1f. Het erocyatidlwhiélisUtdels pHysilogicalyi ikrable sedosmted bl administered. the term is thus
to be understood as defining regular pro-drug forms. An ester moiety may be preferably a
_group which is easily hydrolysable under physiological conditions. Such esters may be
administered preferably orally. Parenteral administration may be indicated if the ester per
se is an active compound or, if hydrolysis occurs in the blood.

Y may be preferably hydrogen, unsubstituted alkyl or alkyl substituted by e.g. hydroxy or,
preferably the residue of a carboxylic acid. The residue of a carboxylic acid includes the
residue of a carboxylic acid in free form or in salt form, of a carboxylic acid ester and of
a carboxylic acid amide. The carboxylic acid is, for example, a C,, carboxylic acid,
preferably a C, aliphatic' carboxylic acid, an alkyl part thereof including lower alkyl. The
alkoxy group of a carboxylic acid ester includes C,, preferably C, ,alkoxy. Alkyl is
preferably lower alkyl. The alkyl group is preferably unsubstituted or substituted by



having, e.g. 5 or 6 ring nenbers and, for exanple, 1 to 3 hetero atons,

such as N, O S, preferably N, or condensed heterocyclyl, such as

" benzothiazolyl. Rerr] and R err] together with the nitrogen atom may be
het er ocycl yl, havin referably 5 or 6 ring nenbers and havi ng Hpbf 1

to 3 heteroat oni¥O xanpl e N atons; which may be unsubstitufgg i

heterocyclyl; of one or several fold substi&uted het erocycl yl, for exanple

by oxo, am no, alkyl. R err] nay be saturated or unsaturated heterocyclyl;

. havi ng preferab . OF . i menbers and having for exanple 1 or 2
. nitrogen hetefﬂs’é’fyg wd?%#'h%q&érrpl e unsubstituted heterocylclyl; or one or

several fold mbﬁdyiwmmmnloyhlkyf,dormmphbmalm no, al kyl or

t hi ) b b | kyl, . f bl
Cyel oai kyl - By eapelsol SRt ymbrSEHky Skl SR 1o kBl ol .
preferably al mybgﬁ% eammkbﬁ aRtiifRf; Oné Bt Yeveiatl Fo1 ubsticitad! lietedbdyEly) ar a group

cycl oal kyl ; unsu d al kyl-; substituted al kyl, for exanple by_hydroxy,
 hal ogen, het eof forotuiae Tid FehIf Hoteroeyeivl ﬁMﬁBPSW@?%WwﬁFWY‘)‘Q or

- N[err](al kyl)Ler.r];. or s -N
= CH -Ar \/\h&‘?@f‘&f i 5d% n%{'gg Bﬁg}bgl;soagg.cﬁow; rllgs’ulbts?tzl’ ﬁt%rg togrls)'/ F‘;mhoars N.O.5,
substituted apydferablgN,crzondensedyheterobyclyl; soch ad bemzgthiapolyk er abl y aryl which
may be preferably enyl.. R er and err] t ther wi.th the nit n_atom
may be het er oRec@¢ sﬁm%eé‘%?%m%‘]‘ﬁ' g‘?ﬁ é’rl!a"%c?'%e?h&?ﬂre ero
~atoms such as habind Prtferably Clo P hatkRamkisyfof akathiplé Natbb;ewnicl aday| .
Het er ocycl yl i%l%&uﬁgjbstlﬁeﬁl r{eterocyclfécll, %r subs?iétut ed y

het erocycl yl . beemsubstintsdetegocyelyl; or pae g severa| fold substituted,hetepacyclyl S exampls

- Exanpl es incl \ i dide, norpholine, piperazine. preferably

~ pi per azi ne. ‘i,geox& H“W7 35692 . _
 PCT/ EP96/ 0202 R may be saturated or unsaturated heterocyclyl; having preferably 5 or 6 ging mpembers may

be preferably hydragen; uns tityuted al X Stl t . r exanpl e
: by ami noal kyl a“é?‘ﬁﬂaﬁgﬂilm‘%tﬁrﬁ”mm ; 5?03%’ Hsru%%&glseq‘hlg#%?{ggyphenyl ;
cycl oal kyl ; oy 1§ dridme br Bevendl dold Gubstiruted haerocyclyl,Uor exanlieby amirioy hlkyl or

exanmpl e by al kyl, thiono heterocyclyl; heterocyclyl having preferably 5 or
6 ring menber MO0t 0 3 hetero, preferably N atoms. |f not otherwise

stated therei q'PiS' referabhP Rk, NI Ng group may contain up to 20 carbon
atons, e.g. alrl%y I nc udesbw():[err], e.g. (err]alkyl. Lower alkyl includes

e.g. ( err] al Rsmaypbeprefezbly,alkylarcy L Al kenyl includes CJerr], e.g.

Gorrlatkyt. Grlil pRtebbl bydebienidiiower dop. 7L oL L2 (Y Pyt o 20

~particularly ®;emay be@refemblyalkyd] err]cycl oal kyl . Al kyl, al kenyl and

cycl oal kyl in ,E(tjn%y be preferably hydrogen; aryl; alkenyl; cycloalkyl; unsubstituted alkyl; substituted
alkyl, for example by hydroxy, halogen, heterocyclyl, such as pyridyl, amino, for example
N(alkyl), or N*(alkyl),; or a group

«-N=CH -Ar

wherein Ar denotes heterocyclyl; unsubstituted aryl; or substituted aryl, for example by
hydroxy or alkoxy; preferably aryl which may be preferably phenyl.

R, and R, together with the nitrogen atom may be heterocyclyl having preferably 5 or 6
ring members and 1 to 3 hetero atoms such as N, S, O, for example N, O; preferably
saturated heterocyclyl. Heterocyclyl includes unsubstituted heterocyclyl, or substituted
heterocyclyl. for example by acyl. formyl. alkyl. for example lower alkyl. Examples

include pyrrolidine, morpholine, piperazine, preferably piperazine.



unsubstituted al kyl, al kenyl and cycloal kyl ; and, substituted al kyl,
~al kenyl and cycl oal kyl, for exanple, by hal ogen, a sul phonic acid
- derivative, such as S(Jerr]H CFerr], hydroxy, alkoxy, acyl, alkylam no,

©opyridyl. Cycloal kyl |s preferably unsubstrtut ed. Acyl includes iﬁﬁ}lmﬁ'g'
derr]acyl, par 5 y Cerr]acyl. Acyl includes unsubstitut ggi'acy and

substi t ut ed acyl, for exanple, by hydroxy, gl koxy, amino. Aryl includes

phenyl . Aryl rray be unsubstituted aryl or substituted aryl, for exanple by

LT, 15 W AR a5 i by i

Het er ocycl yl mnbalﬂﬂsdlhmimlkyymgtmnhdkylngtyﬁ such & d:hyrgomhwrlscy&}mlkyl.m 3

Condonsed hor B BerabiakiyELon ibinfed SPEREkcIft i hfinpte B, A Bidie,

i ncludgs fur thWgﬂhﬁﬁﬁgpﬁwy S5ar sagmeinbers afd N ab Sriveers, vl |

for example by oxo, "al koxy, hydroxy, thiono, nercapto, alkylthio, imno,
al kyl am no, - fﬂ'ﬁ Natomsyi no, hal ogen, acyl, CF[err] CHO, al kyl,

g?/ﬁ;loa;ﬁyél ér;ﬁ? resi éjweséw | der?gt es unsugstggfbt ycl gﬁglpﬁylt&m "

1, El cycl ohgxadommd.gk allqﬂmdndpsﬂj_b. ep. Gigdlkylahowerralkyd includes ezl f ol d

cxanpl ¢ by cotEelyl %rrmﬂrx”c o ATk 10350 s 5 e Skl Ll st

hydr oxy, hal og,gm ; ihy)%,ﬂkM ALyeloalky! frickides; ffod exarfipl; 1 | CO-,
eno es

Z[err] CCO, err ro CH err] COO/Z[ err
uLsub]st i tute ] g Hé‘ S]Flﬂmr[éﬂdf’%ﬁl%ﬂmﬂl‘wde for

le b
E[?E??r&.faiéé‘%ﬁif‘@%‘e“ﬁ ;%E'“ef m&f g‘ﬁ'w”” e
denot es hydrogepa?ky an or Iéggldi a.l.; lgéfefgfgﬁl%g%o%;.sl oyer al kyI ’
cycl oal kyl ; lams &@Q oaﬁcy rably unsubs includes C, ,, e:g.

PCT/ EP96/ 0202@ articularly C ?'l includes unsubstituted acyl and substitdobd byl doy | ;
car boxyal kyl ; ﬁw}rr 'Z err] [err]).COCOZ errln ref abI I,n the
case that Z[ esxampies ygwéw oxy, amino. Aryl inclu AryPmay be [uBsybstituted aryl

denotes a gr ObPsabstifiell A YoP &kl by lky? -aiBx Cacyl) atoger; %P unpictectsd] 61 I ]
group o

protected amino. Alkoxy includes alkoxy wherein the alkyl part is as defined above.

Heterocyclyl includes heterocyclyl having 5 or 6 ring members and 1 to 3 nitrogen,

sulphur and/or oxygen hetero atoms including, for example, condensed heterocyclyl, such

as for example benzthiazolyl. Heterocyclyl includes further unsubstituted hetercycly] and

substituted heterocyclyl, for example by oxo, alkoxy, hydroxy, thiono, mercapto, alkylthio,

imino, alkylamino, alkylimino, amino, halogen, acyl, CF,, CHO, alkyl, cycloalkyl.

Carbamoy! includes the carbamoyl group or carbamoyl having alkyl and aryl residues.

Z, denotes unsubstituted cycloalkyl, 1,4-cyclohexadienyl, heterocyclyl or aryl; and one or

several fold substituted cycloalkyl, 1,4-cyclohexadiene, heterocyclyl or aryl; for example

by carboxyl, amino, nitro, cyano, Jower alkyl, lower alkoxy, hydroxy, halogen,

-CO-N(Z,Z,), -N(Z,)-C00Z,, Z,LO-, Z,0CO-, Z,COO0-.

Z, denotes hydrogen; CH,COOZ,; unsubstituted lower alkyl; one or several fold

substituted lower alkyl, for example by carboxyl, amino, nitro, cyano, lower alkyl, lower

alkoxy, hydroxy, halogen, -COZ,Z,, -N(Z,)-CO0Z,. Z,CO-, Z,0CO- or Z,COO-.

Z, denotes hydrogen or lower alkyl.

Z, denotes hydrogen or an organic radical; preferably hydrogen; lower alkyl; cycloalkyl:



[err] WD 96/ 35692

PCT/ EP96/ 02023 7 wher ei n
Z[err] and Z err] independently of one another denote hydrogen or protected
or unprotected car boxyl Z[ err] denotes hydrogen or acetyl err]
denot es unpr ot ecVR#683%%r ot ect ed car boxyl , Z[ err] denotes hyﬂ?yﬁgﬁkgps
nmet hyl , Z[ err’] denotes hydrogen; chloro nprot ected or protected
carboxyl met hyl ; i sopropyl; hydrOX)’;u nmet hoxy; acet oxy, Z[ err]

o o192yt TSI O, 0 2900 o AR i M o 7 i

but anoyl oxy, gnmqethansulfonyloxy p-t ol uenesul f onyl oxy, am no,

acetyl am no, benzyl oxycar bonyl am no or met hansul fonyl; or, Z[err] and
Z[ err] denote together ethyl endi oxy or carbonyl di oxy, Z[ err] denotes
hydr ogen, hydroxy, acetoxy, methyl, nethoxy, chloroacetoxy, with the

proviso, that not all of Zerr], Zerr], H;ngrh and Z[ err] denote hydrogen,
Z[err] and Z[err] denote |ndependently ofy one afiot her hydrogen or nethyl,
Z[err], Z[err], Zerr], Zerr] and Z e k:dgpote i ndependently of one

anot her hydrogen, halogen or hydr © Z[err] and Z[err] denote

i ndependently from one anot her hydrogen Clerr]al kyl; unsubstituted
phenyl ; or substituted phenyl, Z[ err] denotes unsubstituted | ower al kyl ;
or substituted | ower aIkyI Z[err] and Z[err] denote independently of

one anot her h or Nafftlotha3 $didsoldyl Z[ €rr] denotes
hydr ogen, aIk&% preﬁﬂﬁgbly Iomer aI{ Zerr] g%d Z[é | independently of
one anot her dehaaicaotes agmppref formulay| preferably | ower al kyl, Z[err] and
Z[err] together with the carbon atonldenote cycl oal kyl, and Z[err] and
Z[err] together denote cycloalkyl. Zerr] may be selected fromthe

foll ow ng groups: [err]
0z,, Tz Zy
- fH 0zZ,, or - ? Z,
Z, Z,
zIO ZM z!s
or
z,
Z z
Iu Z, l“
- C(CO- Ni-NH- C0) or -C-COOH
z, z, Z, |
Z,, Zy
or
0 Z, 0
?u :
-C 4 /) OH " or -CH, 7 N 2
| N N
Z | i D
OH OH “=



WO 96/ 35692 PCT/ EP96/ 02023

| 8 [err] For exanpl e,
Ac may denote a group of fornula [err] Preferably Ac

den :
enotes a corrpowléj%%;wfzorrrul a [erﬂd-mr.pgsmzozs'

7
wherein
Z, and Z,, independently of one another denote hydrogen or protected or unprotected
carboxyl
* , Z,, denotes hydrogen or acetyl,
Z,, denotes unprotected or protected carboxyl,
* Z,; denotes hydrogen or methyl,

Z,, denotes hydrogen; chloro; unprotected or protected carboxyl; methyl; isopropyl;
hydroxy; methoxy; acetoxy,
Z,; and Z, denote independently from one another hydrogen, hydroxy, methoxy,
ethoxy, 2-methoxyethoxymethoxy, acetoxy, chloroacetoxy, butanoyloxy,
methansulfonyloxy, p-toluenesulfonyloxy, amino, acetylamino,
benzyloxycarbonylamino or methansuifonyl; or,
Z,s and Z,, denote together ethylendioxy or carbonyldioxy,
Z,, denotes hydrogen, hydroxy, acetoxy, methyl, methoxy, chloroacetoxy,
with the proviso, that not all of Z,,, Z,s, Zs and Z,, denote hydrogen,
Z,, and Z,, denote independently of one another hydrogen or methyl,
Zo» Zay» Zoy, Zos and Z,, denote independently of one another hydrogen, halogen or
hydroxy,
Z,s and Z,; denote independently from one another hydrogen; C, salkyl; unsubstituted
phenyl; or substituted phenyl,
Z,, denotes unsubstituted lower alkyl; or substituted lower alkyl,
Z,, and Z,, denote independently of one another hydrogen or hydroxy, and
n denotes O or 1, _
Z, denotes hydrogen, alkyl, preferably lower alkyl,
Z, and Z, independently of one another denote hydrogen or alkyl, preferably lower alicyl.
Z, and Z, together with the carbon atom denote cycloalkyl, and
Z, and Z, together denote cycloalkyl.
Z, may be selected from the following groups:
| OH OH

-
|

= COOH



wherein Wdenotes CH or N V denot es CHor N-O and WO 96/ 35692
PCT/ EP96/ 02023 ' 9 R3 denotes
hydr ogen, acyl car boxyl al kyl . The configuration of R err] in group of

- C=V - err] na syn[(Z)] and anti [(E)] and is prefera

[(2)]. | f R[er %@ﬁ%?es alkyl, R err] includes unsubstitut ed%@#}%&ﬁ

"substituted al kyl, for exanple by hal ogen, §ar boxyl. Preferably Wdenotes
n

- CH. I n "anot her aspect the present inventi provi des a compound of
formul a [err] wherein Wdenotes CH or
N V denotes CH or NO R err] denotes hydrogen or an ester noiety, Rerr]
denotes a group of formula [err]
o
-CH,—(:/;» OH
N
/
OH
or
- OH
fﬂs
-C-CO-NH-NH-CO OH
i
.CH,

For example, Ac may denote a group of formula
-CO-CH-NH-CO- N ’ or I I
-C0-C
<hkal =
N

Preferably Ac denotes a compound of formula

wherein
W denotes CH or N
V denotes CH or N-O and



wherein Y denotes hydrogen; unsubstituted | ower alkyl; or substituted
| oner al kyl, by the resi due of a carboxylic acid, a carboxylic acid
ester or a carboxylic acid am de, R err] denotes hydrogen, phenyl,

cycl oal kyl - Rl err] denotes hydrogen, |ower alk
het er ocycl yl Or%ap@up of fornul ae WO 96/ 35692 ¥am"°2°”

PCT/ EP96/ 02023 10
[err] wherein R[err] denotes | ower al kyl

Rl err] denote C Iwah? yer al kyl Rl err] denotes
hydr ogen or Iovaer g@gﬁfhmﬁéﬁ W ‘denot es hydrogen, hydroxy; am no;

phenyl ; al kenyl ; cycloalkyl het er ocycl yl ; unsubsti tuted

b oot e B P 6, S 5 e B om0 et

a sulfonic aCkaf‘eﬁB]yCByﬂ [(zg] group of formula

[err] wher ei n R err] denotes hydrogen or

| ower al kyl,
L 3

If R, denotes alkyl, R, includes unsubstituted alkyl or substituted alkyl, for example by
halogen, carboxyl. Preferably W denotes CH.

In another aspect the present invention provides a compound of formula

NI
—C0O0— L
n—! \'ov | = 1A
i /N —CH=N—H,
COOR,
wherein
W denotes CH or N
V denotes CH or N-O
R, denotes hydrogen or an ester moiety,
R, denotes a group of formula
R
—O0—Y ""N< ¢ or —N=R;
RG
lla Itb ' lle

wherein
Y denotes hydrogen; unsubstituted lower alkyl; or substituted lower alkyl, by the
residue of a carboxylic acid, a carboxylic acid ester or a carboxylic acid amide,
R, denotes hydrogen, phenyl, cycloalkyl or lower alkyl
R, denotes hydrogen, lower alkyl, heterocyclyl or a group of formulae



Z denotes oxygen, sul phur, or NRerr], wherein R err]

denot es hydrogen or | ower alkyl, and R err] denotes hydrogen;

di hydr oxyphenyl ; cycl oal kyl; heterocyclyl; unsubstituted

. | ower al kyl; substituted | ower al kyl by pyridyl or nonoal kyl am_no

- di al kyl ami no or WOPI®32 ani no; and, Rlerr] and R[err] 023
Rlerr] and R err] independently of one anot Ber together with the

ni trogen denote heterocyclyl, e1 r] denotes heterocyclyl, and

Rl err] denotes hydrogen; acyl; carboxyl: unsubstituted al kyl; substituted

al kyl by hal ogen or car boxyl . WO 96/ 35692 .
PCT/ EP96/ 02023 I n anot hgsggspect tr»Zpr esent inventiopzprovides a
conmpound of formula —Ca. -C, or -d;{rzf] wherein

N
Rlerr] is the sane as R[erhNFi.n forrrul\eNQ’,H’Ac is as definddin fornula I,

Rlerr] denotes a group of fornul ae R [err]
wher ei n Y[err] is the sanme as Y in fdrnula IA, Rlerr] is the
same as Rlerr] in formula g4 and weR[ err] denotes hydrogen,
cycl oal kyl, lower alkyl or a group of formula
wherein
R, denotes lower alkyl

R; denotes hydrogen, cycloalkyl or lower alkyl

R, denotes hydrogen or lower alkyl,

R;, denotes hydrogen, hydroxy; amino; phenyl; alkenyl; cycloalkyl; heterocyclyl;
unsubstituted alkyl; substituted alkyl, by CF,, OH, alkoxy, carboxyl, -
halogen, amino, monoalkylamino, dialkylamino, trialkylamino, pyridyl or a
a sulfonic acid residue; a group of formula

-N= cn-@

OR,,

wherein
R;; denotes hydrogen or lower alkyl,

Z denotes oxygen, sulphur, or N-R,;, wherein
R,;; denotes hydrogen or lower alkyl, and

R,, denotes hydrogen; dihydroxyphenyl; cycloalkyl; heterocyclyl; unsubstituted
lower alkyl; substituted lower alkyl by pyridyl or monoalkylamino,
dialkylamino or trialkylamino; and,

R, and R, and/or R, and R,, independently of one another together with the

nitrogen denote heterocyclyl,

R denotes heterocyclyl, and

R, denotes hydrogen; acyl; carboxyl: unsubstituted alkyl; suﬁstimted alkyl by halogen or
carboxyl.



[err]

formula | A,

wherein Rlerr] is the same as Rerr] in
Z[err] is the sanme as Z in formula I A

Rlerr] is the same as Rerr] in fornula I A WO 96/ 35692

PCT/ EP96/ 02023 12 per 23
Rl err] denotes mgﬁ?ﬁ” ' Rl err] denotes hydrogen, |ower alkyl or
hydr oxy, ) Rlerr]-and R err] arﬁ/or Rlerr] and R err]

i ndependent |y of one another together wth t he nitrogen denote

- heterocyclyl,
~any tautoneri

T gy qppet S SR Vel Bl € cbinbond o Bl TP 17017

formof an acid addition salt, inner salt, quaternary salt or hydrate

t her eof .

fornmul a

defined in formula | Rerr] is
denotes a group of formula (o)

L)

I n anot her aspect the preg8qt invention provides a conmpound of
AME [err] wherein Ac is as

e _a ﬁr—'-rﬂl—i'ﬁg,f or muliRy I_A, and Rl err]

COOR, ,
wherein
R,, is the same as R, in formula 1,
Ac is as defined in formula I,
R,, denotes a group of formulae
R
—oY, or —N
R;,
llap libp

wherein
Y, is the same as Y in formula IA,
R,, is the same as R, in formula IA, and
R, denotes hydrogen, cycloalkyl, lower alkyl or a group of formula _

c/SR7p . c¢zv
— o —
X\r d N ~PRop
8p N
N
RlOD
lidp llep

wherein
R, is the same as R, in formula 1A,

Z, is the same as Z in formula IA,
Ry, is the same as R, in formula 1A,



[err] wherein Y[err] is the sane as Y in formula IA Rerr] is the
sane as Rerr] in formula A and R err] denotes hydrogen, cycloal kyl,

| ower al kyl or a group of fornul ae WD 96/ 35692 o

PCT/ EP96/ 02023 13

[err] m&%’f‘ﬁsﬁerr] Is the sane as R err] in formula ng,rmﬁfﬁéorz‘r’?

Is the sane as Rerr] in formula IA Z[err] 4ybs the sanme as Z in formula I A
Rlerr] is the same as Rerr] in fornula I A, err] denotes hydrogen, | ower

al kyl or hydroxy, andRﬁ[ oles%ﬁ.{]e”] and/or R err] and R err]
btaﬁ{ar t oget

~independently of one a er with the nitrogen denote
heterocyclyl, and a cBjpalsnateshydrogem lower alkpbor hydthxyaznd | | ep denote any

acid addicion salt. i RuepiRenandlor Ron hd Ryoc hifoenfeally l obe Snoshe spgieter i
further aspect the pr gfsiifrogen \@Riidte Btefcpalyliasd a conpound of fornul a
a compound of formulae IIbp, Ildp and Ilep denote any tautomeric form, in free
form, or, where such a form exists, in form of an acid addition salt, inner salt,
guaternary salt or hydrate thereof. |

In another aspect the present invention provides a compound of formula

mnn—l;rs g .
PN F—CH=N—R,,

COOR,

wherein
Ac is as defined in formula I
R, is he same as R, in formula 1A, and

R;, denotes a group of formula

R
-0y, or —NZ e
llaq ' libq

wherein

Y, is the same as Y in formula IA,

R, 4 is the same as R, in formula IA, and

R; ., denotes hydrogen, cycloalkyl. lower alkyl or a group of formulae



[err] wherein Rlerr] is the sane as Rerr] in fornmula I A .

Vl[err] is the sanme as Vin formula I A Werr] is the sane as Win
formula A Rl err] denotes hydrogen, |ower acyl; unsubstituted al kyl;

- substituted | ower, alkyl, by WD 96/ 35692 y

.~ PCT/ EP96/ 62025 Wo stk 14 R it

- and/or fluoro; and Rlerr] denotes a grougqof formula

CJerr] wherein Y[ err] denotes hydrogen; unsubstituted | ower
al kyl; or substituted al kyl by carboxyl, Rl err] denotes hydrogen or
| ower al kyl, and Rl err] denotes hydrogen; saturated or unsaturated,

~unsubstituted heterocycl ylshavi ng 5 or/qui ng nenbers and 1 to 3
nitrogen hetero atoms—gZt urat ed Of or —aQsaturated one or several fold

substituted heterocycl yl\bgmga(o, | ower al kyl, “y~~ 29 amno or CF[err],
having,5 or 6 ring nenbers and 1 to 3 nitrogen h‘etnero at ons;
benzot hi azolyl; or a group of formula 09 [err]

- lidq lleq

wherein

R,  is the same as R, in formula IA,

R; , is the same as R, in formula IA,

Z, is the same as Z in formula IA,

Ry, is the same as R, in formula 1A,

Ry, denotes hydrogen, lower alkyl or hydroxy, and

R,,and R, and/or Ry, and Ry, independently of one another together with the nitrogen
denote heterocyclyl, and

a compound of formulae IIbp, [ldp and Ilep denote any tautomeric form, in free form, or,
where such a form exists, in form of an  acid addition salt, inner salt, quaternary salt or
hydrate thereof.

In a further aspect the present invention provides a compound of formula

V;-Ras
S
NI ‘ C—CO—HN™ . ,
S
Hsz\s,w, o? N~F —CH=N—R,,
COOR,,

wherein
R,, is the same as R, in formula 1A,
vs
w
R,, denotes hydrogen, lower acyl; unsubstituted alkyl; substituted lower alkyl. by

is the same as V in formula IA,

is the same as W in formula IA



wherein Z[err] is the same as Zin formula I, R err]

denotes | ower al kyl, R err] denotes hydrogen, cycloal kyl or | ower
al kyl , R[err] denot es hydrogen or |ower alkyl, Rl err]

:denotes hydr ogen; al lyl; cycl oal kyl ; unsubstltuted alky
substituted aIk Evﬁ%éﬁerr] dlalkylanlno trialkylam no, hydro%?"mgﬁwpﬁ§l
or Serr]H and Rlerr] denotes hygrogen; pyridyl: cycloalkyl;
unsubstituted | ower al kyl; WO 96/°35692

PCT/ EP96/ 02023 15

substituted |-ower a|k”?“ﬁ§ pyri 3”F°or trial kyl am no; saturated or

~unsat ur at ed heterB@ydﬂyhxhamnHQOSﬁmmﬂﬁ ring menbers and 1 to 3

nitrogen hetero atons; or one or several fold substituted heterocyclyl by

| ower al kyl and/or thiono, having 5 or 6 rmgg menbers and 1 to 3

nitrogen hetero atons; —OY md R[err] togQL_ﬁL_ jth the
nitrogen atom denote heterocyctyl selectéd from sat #*at ed,
unsubstituted heterocyclyl having 5 or 6 thg nenbers and 1 or
2 nitrogen hetero atons; saturated, one or several fold substituted

het er ocycl yl by oxo or Iomer"ggkyl having"§§or 6 ring menberspgd 1 or 2
nitrogen hetero atons; and/or err] and Rlerr] together with
t he nitrogen at om denot e saturated, unsubstituted het er ocycl yl
having 5 or 6 ring nmenbers and 1 or 2 nitrogen and/or oxygen

hetero atons; unsatwhiepdied, one or several fold substituted heterocyclyl by

oxygen het er o at omsYs SSTpiRS BHUPH VESBBIBIEH 1ove AGEF ShBHE) v eBe . o
conmpound of formul &, denotes hydrogen or lower alkyl, and [err]
R,, denotes hydrogen; saturated or unsaturated, unsubstituted heterocyclyl having
5 or 6 ring members and 1 to 3 nitrogen hetero atoms; saturated or
unsaturated one or several fold substituted heterocyclyl by oxo, lower alkyl,
amino or CF;, having 5 or 6 ring members and 1 to 3 nitrogen hetero atoms;
benzothiazolyl; or a group of formula

/SR, s —c /zs /zs
C\N \ -~ R9 or c\
R.. \ R" $
R‘lo $
lids lles iifs
| wherein

Z, is the same as Z in formula ],

R,, denotes lower alkyl,

R,, denotes hydrogen, cycloalkyl or lower alkyl,

R,, denotes hydrogen or lower alkyl,

R,y, denotes hydrogen; phenyl: allyl; cycloalkyl; unsubstituted alkyl;
substituted alkyl by CF,, dialkylamino, trialkylamino. hydroxy, pyridyl
or SO,H, and

R,;, denotes hydrogen; pyridyl: cycloalkyl; unsubstituted lower alkyl:



wherein Wdenotes CH or NV denotes CH or NO R err] denotes hydrogen or an
ester noiety, and Rlerr] denotes a group of fornula

N (Rlerr]Rerr]) I1b WO 96/ 35692

PCT/ EP96/ 02023 1 JEP96/0:
wherein R[erW‘]wq’:’g”&s defined in claim1 and R[err] denglt’%lé a gzr'%ap
of formula [err] 15 wher ei n

Z denotes -N-Rerr], wherein R[err] is as defined in claim

1, and Rl e r -Rar,. .\ Ryrat om
denote heterocyclyl which s{uélht@t@@lﬂe? ailJyl "9%%55&%@?%?’(%‘3‘?' &{1@1 anot her
aspect the present invent |mamnmd|hter0@cl'ybhpnnmﬂ oséltmgmdmbemnnd Ito3
7-[[(2-am no-4-thiazolyl)-(Z r oxyi cet n h
yl)- hydrazono] met hyl ] - 3- ANEEY dﬁ%%ﬂﬁ%&ééﬂk§§hg$§§g§;
7-[[(2-am no-4-thi azol yl ) -jowbr AlRyIckndror Iﬂﬁbﬁ&hﬁﬁﬁgﬁldr@ﬂhglﬁiemﬁe:{s[ahmmeraaZI noi
m nonet hyl ) - hydrazono] net hyl ] - 3- cephemi- car boxyl i c-acid (conpound of
Exanpl e 96) nitrogen hetero atoms;
“ R, and R, together with the nitrogen atom denote heterocyclyl selected
from saturated, unsubstituted heterocyclyl having 5 or 6 ring members and 1
or 2 nitrogen hetero atoms; saturated, one or several fold substituted
heterocyclyl by oxo or lower alkyl, having 5 or 6 ring members and 1 or 2
nitrogen hetero atoms; and/or
R,, and R, together with the nitrogen atom denote saturated, unsubstituted
heterocyclyl having 5 or 6 ring members and 1 or 2 nitrogen and/or oxygen
hetero atoms; unsaturated, one or several fold substituted heterocyclyl by
CHO or lower alkyl, having 5 or 6 ring members and 1 or 2 nitrogen and/or
oxygen hetero atoms.

In another aspect the present invention provides a compound of formula

V=R,
N g CO—HN s
—CO—HN = |
— —
H,N W 4N & —CH=N—R,
S o
COOR,

wherein

W denotes CH or N

V denotes CH or N-O

R, denotes hydrogen or an ester moiety, and
R, denotes a group of formula

- N (RRy) b



[ (5-Am no-1, 2, 4-t hi adi azol -3-yl)-(2)-(fl uornet hoxyi m no) acet yl ] am no] - 3-

- [

[ (pi perazi noi m nomet hyl ) hydrazono] net hyl ] - 3- cephem 4- caboxylic acid
conmpound of Exanple 139). A conpound of fornulae I, IA IJerr], I[err],
[err], I'Vi, IVa_and Vla may exist in equilibriumwth tautonmerjc forns.
The present inveWO%A¥cl udes a conpound of formulae I, 1A 1] Qé%ﬂ“”n3
I[err], I[err], 1Vi, IVa and Vla in any tautponeric formin which it my
exi sts. I n anot her aspect the present invehtion provides a process for

t he production of ,a conmpound of formula |I by reaction of a conpound of
forml a WheEh 6/ 35692

PCT/ EP96/ 02023 R, is as defined in claim 1 and 17
[err] wherein Ac is as_defined in formula | and a) either [err])

R err] denotes hitdAenoesAgronp of fomildy Rl err] together forma bond, or
[err]) R err] denotes hydrogen, a cation, an ester formng group or a silyl

group, and Rlerr] ad R err] together denote oxo, in free
formor in formof an acid addliti on salt with a group of formula
Herr]N - Rerr] - C wherein R err] is as defined in
“formula I, or b) reacting a corrpqirrrqu.f f or muk
. . Ro A

wherein

Z denotes -N-R,,, wherein
R,; is as defined in claim 1, and
R, and R, together with the nitrogen atom denote heterocyclyl which is a
" piperazinyl.

In another aspect the present invention provides a compound selected from
7-1{(2-amino-4-thiazolyl)-(Z)-(hydroxyimino)acetyllamino]-3-[[(aminoiminomethyl)-
hydrazono}methyl]-3-cephem-4-carboxylic acid {compound of Example 2),
7-[[(2-amino-4-thiazolyl)-(Z)-(hydroxyimino)acetyl]-amino]-3-[[(piperazinoiminomethyl)-
hydrazono]methyl}-3-cephem-4-carboxylic acid (compound of Example 96)
7-l[(5-Amino-1,2,4-thiadiazol-3-yI)-(Z)-(fluormethoxyimino)acetylJamino]-3-
[[(piperazinoiminomethyl)hydrazono}methy!]-3-cephem-4-carboxylic acid (compound of
Example 139).

A compound of formulae I, IA, L, I, .I,, IVi, IVa and VIa may exist in equilibrium with
tautomeric forms. The present invention includes a compound of fomulae I, JA, I, I, I,
IVi, IVa and VIa in any tautomeric form in which it may exists.

In another aspect the present invention provides a process for the production of a

compound of formula I by reaction of a compound of formula



[err] wherein R[err] and R[err] are as defined in fornula |, with

a conpound of fornula Ac- X

VI | wherein Ac is as defined in formula | and X denotes a | eaving

group. 1f degired reactive groups may be protected w th protgstdsdgnes
g WD 96/ 35692 Bz

: groups, which
- PCT/ EP96/ 02023 ° ' 17 18 which are
~split off under the reaction conditions, or after term nation of the
reacti on descri bed above. A conpound of formula | wherein R err] denotes
hydrogen may be converted into a conpound of formula I, wherein R err]
denotes an carboxylitc acid ester groupg,84 conpound of fornmula |I may be

i solated fromthe reactionhﬂﬂ&t!RT cony ntlom@ manner, Process a) nay
be carried out as follows: A conp of lwaﬁf i11 in &solvent which is
inert ynder the reaction condltl s as wyter, a mxture of water and
a lower al cohol and/or dioxane,@or a di pol ar ap®tic solvent, for exanple
di met hyl f or mam de or di net hyl sul f oxi de, COPR,onal |y m xed wi th an al cohol or
wat er i«s reacted with a conpound of fornmula IV at a tenperature of about
-20 to 50 C. An optinmal pH nmay be adjusted by addition of an inorganic or
organic acid or base. A conpound of formula | .thus obtained may be isol ated
i n conventional r.. fqr.e ition of an anti-sol vent or by
chr omat ogr aphlvéh%'ﬁ%ﬁilﬁﬂ%a?ﬁ“ Zy{)%qfray be carried out as foll ows: The
reaction may hyefRdr’ i €d out as conventlonal e.g. a compound of fornula Vi
may be reacted with a conpound of fornmula VI in a solvent for exanple

di ssol ved or su®peRsdenores hydroxy and R. and Rg tegsther fprmes bondy or oy anpl e at room
tenperature. B) R, denotes hydrogen, a cation, an ester forming group or a sily! group, and

R, and R, together denote oxo,
in free form or in form of an acid addition salt

with a group of formula

HN -R, v

wherein R, is as defined in formula 1, or

b) reacting a compound of formula

H,N ---7—-"s

SN " — CH-N=R, VI

o
COOR,

wherein R, and R, are as defined in formula I, with 2 compound of formula
Ac-X' v
wherein Ac is as defined in formula I and X' denotes a leaving group.

If desired reactive groups may be protected with protecting groups, which may be, or,



A reactive group may be protected, preferably by silyl protecting group
technol ogy. Suitable solvents include solvents which are inert under the
reaction conditions, such as chlorinated hydrocarbons, nitrites, such as

acetonitrile, her uch as tetrahydrofuran or a mxture %ﬂ?’

solvents. Furt h&Y @f’ibl e solvents include dipolar aproti c I cngzs
N, N- di met hyl f or mani de. Protecting groups gy be split off in convent | onaI
manner. ~ . A starting conpound of forrmula Il may, for exanpl e, be obtained

by a) reacti Oﬂvhﬂé\b?eg@’igggg.@qeﬁiie b3t Gonditions, or after termination of the reaction

[err]
PCT/ EP96/ 0202@escribed above. A compound of formula I wherein R, denotes hydrogen maylle wher ei n

ith t t t
o gant ¢ aci ¢ Ve infsch Sonaoufd 3f Korpila T el R nfts 28 cabSRARNH &t o o
toget her a bogd[ p.0& compéunk)of Foreiuld Idﬁﬁztuéﬁsd}%d?ﬁ'bﬁl ttheIaeﬁddemetixes

e

hydr ogen and rr] and R [err] together denote oxo, wth a silylation
agent and, eRiOnAlCMANPeRi ned in step a) of formula .

[err] Whereln Sil denotes a silyl group and either [err]) R'[err]
denotes -COSi|l and R'[err] and R'[err] together denote a bond [err]) R'[err]
denotes Sil aP:dc@spbmaYbamiﬁipatas]foﬂowget her denote oxo is acyl ated

eact! on m xtAveombaialtof R b Soite Whief i e i B et PORifney et
conpound of fgr Witbﬁaldukﬁmﬂywher &id fiowes alcohol and/or dloxane, ora dlpolar aprotic
solvent, for example dimethylformamide or dimethylsulfoxide, optionally mixed with an
alcohol or water is reacted with a compound of formula IV at a temperature of about -20
to 50° C. An optimal pH may be adjusted by addition of an inorganic or organic acid or
base. A compound of formula I thus obtained may be isolated in conventional manner, for
example by addition of an anti-solvent or by chromatographic techniques.

Process b) may be carried out as follows:

The reaction may be carried out as conventional, e.g. a compound of formula VI may be
reacted with a compound of formula VII in a solvent, for example dissolved or suspended
in a mixture of acetone/water, for example at room temperature.

A reactive group may be protected, preferably by silyl protecting group technology.
Suitable solvents include solvents which are inert under the reaction conditions, such as
chlorinated hydrocarbons, nitriles, such as acetonitrile, ethers, such as tetrahydrofuran or a
mixture of such solvents. Further suitable solvents include dipoiar aprotic solvents, e.g.
N.N-dimethylformamide. Protecting groups may be split off in conventional manner.

A starting compound of formula I may, for example, be obtained by

a) reaction of a compound of formula

. s
-— X
* l P llic

—N CH
7N

COOR,



a) for the production of a compound of formula

[err] which is an the formof a salt of an inorganic or organic
acid and wherein R''[err] denotes hydroxy and R''[err] and R'"'[err]
t oget her denot : reacting a salt of an inorganic or @Rdtioso28C! d
. of a conpound &’8?‘%% a WO 96/ 35692 PEh G0z
- PCT/ EP96/ 02023 1 20 [err] . :
" wherein Rlerr] and Rlerr] are the same or different and each denote

hydr ogen or AP Rith resi due in an organic solvent optionally in
the presence of Wwater with ozone b) for the production of a conpound of
formul a [ erex] R, denotes a salt of -NH, with an inorganic or organic acid, R), denotes hydroxy, and

R, and R', denote together a bond, or
» B) R, denotes NH,, R’y denotes hydrogen and R', and R, together denote oxo,
with a silylation agent and,
‘ a compound obtained in step a) of formula

S o .
1-HN -—r -
S | GH/Rb id
04 Z .
R
COOR,

wherein Sil denotes a silyl group and either
o) R", denotes -OSil and R", and R", together denote a bond
B) R"; denotes Sil and R", and R"; together denote oxo

is acylated either directly in the reaction mixture or after isolation from the reaction

mixture.

Acylation may be carried out in conventional manner.

A compound of formula Illc may be obtained

a) for the production of a compound of formula

s
— -
HN | AR fite

COOR ,

which is an the form of a salt of an inorganic or organic acid and wherein
R™, denotes hydroxy and R™, and R™, together denote a bond,

reacting a salt of an inorganic or organic acid of a compound of formula



treating a conmpound of fornmula Ille wherein R''[err], R''[err] and R"' [err]

ar as defined above, with a base. Conmpounds of fornulae IV.are
partially new and may be obtai ned anal ogously to conventi onal .nethods, or,
~as described in the exanpl es. I n anot her aspect the present ipvention
. provides a conpoW@P68#62 or nul a H er r PRIEPIE0223 |
L1V wherein " Rlerr] denotes a group of fqrnula
-N (Rerr]Rerr]) I'1 bi WO 9635692
- PCT/ EP96/ 02023 21  wherein.
-Rerr] is the sane as R4 in formula | and denotes preferably hydrogen or
al kyl and Rl err] denotes a group of gormula
[err] wherein HN Zpr denyt es N-R[eh!rg], wherein
Rlerr] is the same as Rerr] 1n fpr denotre¥ preferably hydrogen
or al kyl, and [ er Eﬂ’?F\toget her with the
nitrogen atom denote heterocycl@l which is a ) R&I perazinyl; or

COOH

wherein ,
R,; and R, are the same or different and each denote hydrogen or an organic
residue
in an organic solvent optionally in the presence of water with ozone
b) for the production of a compound of formula

_rs

——N._ 2~—CHO lig

Z
°T

COOH

treating a compound of formula Ille wherein R",, R™; and R"™; ar as defined above,
with a base.

Compounds of formulae IV are partially new and may be obtained analogously to
conventional methods, or, as dcscribed_ in the examples.

In another aspect the present invention provides a compound of formula
H.N - R, IVi

wherein

.R,, denotes a group of formula

-N R.R,) Ibi



Rlerr] is the sane as R err] in fornula | and denotes preferably hydrogen,

and R[err] denotes a group of formula [err]

wherein Rlerr] denotes al kyl, preferably at least ([err] alkyl; or
- cycl oal kyl-, pr% I cycl opropyl, and Rl err] pdensbdmos

al kyl , preferab.g’ l; or Rlerr] is the same as Rerr] in tornula I

and denotes preferably hydrogen or alkyl ag{l Rl err] denotes a group of
formul a WD 96/ 35692
PCT/ EP96/ 02023 : '
[err] Wgn Z[err] denotes N-Rlerr], wherein R{err]
denot es hydr ogen, Rgl isythe samecascR pinl florrhyla Jrand denases, preferabbykdregen or rlkyt and

Rl err] denotes hydrogen and err]l denotes CH err]CF[err], :

C(CH err])[err], ?°‘%’na§T°k‘9l°%‘? having at |east 2 carbon atons

whi ch i.s substituted by dialkyl amne or trialkyl ammonium hydroxy; or
Rlerr] is the same as Rlerr] in fgymla | and denotes preferably hydrogen
Rlerr] denotes a group of fornulajj

22

c \If Ry, Iiei
Ry;
wherein
Z, denotes N-R,y,, wherein
R,y is the same as R, in formula I and denotes preferably hydrogen or
alkyl, and

R;; and R,y together with the nitrogen atom denote heterocyclyl which is a

piperazinyl; or

R, is the same as R, in formula I and denotes preferably hydrogen, and
R,, denotes a group of formula

~ SRy,
N
TUNRy,

wherein
R,, denotes alkyl, preferably at least C, alkyl; or cycloalkyl, preferably

cyclopropyl, and
R,, denotes alkyl, preferably methyl; or

R,, is the same as R, in formula I and denoges preferably hydrogen or alkyl and

R, denotes a group of formula



[err] wherein Z[err] denotes N-Rlerr]; wherein R err]
denot es al kyl or cycloal kyl, preferably al kyl, and Rlerr] and R err]
. together with the nitrogen atom denote heterocyclyl which is norpholyl

"or pyrrolidinyl;_or iﬁf%e”] 's the same as Rlerr] in formila | o
Wi S

preferably hydro r] denotes a group of fornula

[err] ~ WD'96/ 35692 - 2
PCT/ EP96/ 02023 23 wher ei n
Z[err] denotes N-Rlerr], wherein Rl err] denotes hydrogen, alkyl or

cycl oal kyl, preferably hydrogen, andzi R err] denotes hydrogen, and

Rl err] denotes cycl oal kyl; preferablgy cycl opropyl.; or Rlerr] is the sane
as Rerr] in formula I and denot es_ijf enbly hydrogen Rl err] denotes a
group of fornula N—gR.. [éerr] wherein
Z[err] denotes N-Rlerr] wherein P

Ry,
wherein _
Z, denotes N-R,y;, wherein .
R,y denotes hydrogen, alkyl or cycloalkyl, preferably hydrogen or alkyl
R,; denotes hydrogen and

R,y denotes CH,CF,, C(CH,),, OH or an alkyl group having at least 2 carbon atoms
which is substituted by dialkyl amine or trialkyl ammonium, hydroxy; or

R,; is the same as R, in formula I and denotes preferably hydrogen
Ry, denotes a group of formula

Z;
]

— - Hei

wherein
Z, denotes N-R,y;, wherein
R, denotes alkyl or cycloalkyl, preferably alkyl, and
R,, and Ry together with the nitrogen atom denote heterocyclyl which is morpholyl
or pynrolidinyl; or

R,; is the same as R, in formula I and denotes preferably hydrogen
R, denotes a group of formula

Z;
I

—C Hei

l'q_ Rl()l

R,



Rlerr] is the sane as R err] in fornula | and denotes preferably hydrogen,
R err] denotes hydrogen or al kyl, preferably hydrogen, and R err]

denotes a group -N = CH - Phe wher ei n Phe
denot es phenyl, f‘fﬂ%g bly a di hydroxy phenyl, or Rlerr] ist

Rlerr] in forrrul?gs an’g denotes preferably hydrogen Rl err] deno@@%p
of formul a : [err] wherei n WO

96/ 35692 2z PCT/ EP96/ 02023

24 Z[err] de@fh%?e?n NRerr], wherein R err] denotes hydrogen,

al kyl or cycl oal kyl", preferably hydrogen, Rlerr] denotes a

di hydr oxyphenyl o0iZ; derotasiN-Rysowheseim ol i dyl by al kyl ; or Z[ err] denotes

oxygen and Rl,err enotes th r oup ,of. for mul
[err] In anot heﬁlagkﬁ%snf@%% mi&?@ﬂ”ﬁﬂ%?&@@%%ound of
formul & R,; denotes hydrogen, and

R,y denotes cycloalkyl, preferably cyclopropyl; or

R, is the same as R, in formula I and denotes preferably hydrogen
R,; denotes a group of formula

wherein
Z, denotes N-R,,,, wherein
R;; is the same as Ry, in formula I and denotes preferably hydrogen,
R,; denotes hydrogen or alkyl, preferably hydrogen, and
R,; denotes a group ' :
N =CH - Phe
wherein Phe denotes phenyl, preferably a dihydroxy phenyl, or
R,, is the same as R, in formula I and denotes preferably hydrogen

R, denotes a group of formula

- C IIfi

wherein



[err wherein R err] is a group of formula [err] - NH -

]
C(CHerr])[err] or - NHCHerr]CF[err] or - NH -
(CHerr])[err] - N (CHerr])[err] . or
[err] WD 96/ 35692 023
PCT/ EP96/ 02023 WO 96135692 25 | STEPIGI2
' 2
Z, denotes N-R,,;, wherein

R,; denotes hydrogen, alky! or cycloalkyl, preferably hydrogen,
R,;; denotes a dihydroxyphenyl or substituted pyrrolidyl by alkyl; or

Z, denotes oxygen and
R,; denotes the group of formula

N
|
N-—

S

In another aspect the present invention provides a compound of formula

Ry
]
HN-N-C-Rx e
R,
wherein
R, is a group of formula
+
-NH-C(CH,); or - NH-CH,CF, or -NH-(CH),-N(CH)),
or
NH N N-CH - NC i
ha N ® —— - 3 or - O
_ ot 3 \ 7 CHJ r



Rlerr] is NHand R err] is hydrogen;

[err] Rlerr] is NH and R err]
Rlerr] is a group of fornula

N - C[err]-H[err]wo%ag;éR[err'] i s hydrogen, or

fornmul a

_ 6/ 35692
PCT/ EP96/ 02023

or -NH-CHerr]- CHerr]- OH Rerr]

~ hydrogen; or

R, is NH and
R, is hydrogen; or

R, is a group of formula

/\
-N N—CHO
\—/

R, is NH and
R, is CH,; or

R, is - SCH,
R, is a group of formula

=N—<

R, is hydrogen, or

R, is a group of formula’

or Rlerr] is a group of fornula

is CHerr]; or Rlerr] is - SCH err]

= N[err] _ or
Rlerr] is a grosgamaenz023
25 26 [err]
is N- CHerr] and Rerr] is
OH

-NH-N=CH-©' OH or

OCH

/\ *
—N NH o -NH - (CH,),- N (CH,),
or =N-C,H,



Rlerr] is the group [err] Rlerr] is N- Cerr]Herr] and Rerr] is

hydr ogen; or Rl err] is the group [err]
. Rerr] is oxygen and R err] is hydrogen. Conmpounds of fornulae VI are
“partially new a %obt ai ned anal ogously to conventi onal Of
as descri bed inwﬂ | es. I n anot her aspect the present ﬁ%ﬁ%ﬁg
provi des a conpound of formula % 96/ 35692
PCT/ EP96/ 02023 27
[err]

N O N NH NHOH

- or -_— or -
o/ N/

or -NH-CH,-CH,-OH

R, is N - CH, and
R, is hydrogen; or

R, is the group

)

R, is N - C,H; and
R, is hydrogen; or

R, is the group

N
¢ N— cn,

NH

R, is oxygen and
R, is hydrogen. -

Compounds of formulae VI are partially new and may be obtained analogously to

conventional methods, or, as described in the examples.

In another aspect the present invention provides a compound of formula



wherein Rerr] is as defined in fornula | and R err] denotes the group

[err] wherein R err], Rerr] and R err] as defined above. In this
specification unless otherw se indicated terns such as "conpound of fornula
L TA L, T [er rl, IVi, IVa and Vla" enbrace the conpolupredmrdsiils
| form for exarrpﬁ]éj%‘hg§élt formand free base form The present invention

* thus includes a conpound in free or base fggmor, where such forns exist,-
in salt form for exanple in formof an acrd addition salt, inner salt,
guaternary salt and/or in solvate, fcg exanpl e hydrate formthereof. A salt
may be a pharnmaceutically a}gcg,ma.hte sakt of a conpound of fornulae I, IA,
[[err] I[err], I[err] sucﬁ‘as g nefal sgqlt or an amne salt. Metal salts

i nclude for exanple sodium popes<N NPaRum Vianc, al umi num
salts, preferably sodiumor gdtassiuffsalts. Am ne salts include for
exanpl e trial kyl am ne, procaine, dibehzylam ne and benzyl am ne salts. A
free formof a conpound of fornul ae I‘fo Ba, ITerr], I[err], I[err], Vi, IVa
and Vla may bwheeinverted into a salt formand vice versa. In a further
aspect .t he pregs ' [ lgles a conpound of fornulae I, A IJerr],
I[err], I[errl?'iglrl%/l‘ﬂ,’ﬁ%@ghan ‘{%gwluﬂ free form or in salt form for exanple
in acid addi tRodemsoaéstthé growpor in netal salt form and a conpound of

formulae I, 1A I[err], I[err], I[err], IVi, IVa and Vla in solvate form
WD 96/ 35692
PCT/ EP96/ 02023 28 A conpound

of fornmula | nmay al so be obtained anal ogouslynp ot her processes
conventional in the [err]-lactamchem stry. ||
- NH - l;l -C-R,
R;

wherein
R, R, and R, as defined above.

In this specification unless otherwise indicated terms such as “"compound of formula [, IA,
L, L, I, IVi, IVa and VIa" embrace the compound in any form, for example in salt form
and free base form. The present invention thus includes a compound in free or base form
or, where such forms exist, in salt form, for example in form of an acid addition salt,
inner salt, quaternary salt and/or in solvate, for example hydrate form thereof. A salt may
be a pharmaceutically acceptable salt of a compound of formulae I, IA, I, I, I, such as a
metal salt or an amine salt. Metal salts include for example sodium, potassium, calcium,
barium, zinc, aluminum salts, preferably sodium or potassium salts. Amine salts include
for example trialkylamine, procaine, dibenzylamine and benzylamine salts. A free form of
a compound of formulae L, IA, I,, L, I, IVi, IVa and VIa may be converted into a salt

form and vice versa.

In a further aspect the present invention provides a compound of formulae L IA, L, I. L.
IVi, IVa and Vla in free form: or in salt form, for example in acid addition salt form or in
metal salt form: and a compound of formulae I. 1A, L. L. I, IVi. IVa and Vla in solvate

form.



The conpounds of forrmula I, hereinafter designated as "active conpound(s)
of the invention" exhibits pharmacol ogical activity and are therefore
useful as pharmaceuticals. In particular, the active conmpounds of the

i nventi on show apti nj bial, e.g. antibacterial, activity agai gsl.
negati ve and grg_% ﬁg)gﬁ'?ve bacteria such as Pseudonobnas, e.g. Pgéi.ﬁ%r#@#p&%
aer ugi nosa, Pseudononas fl uorescens; Entero@acter, e.g. Enterobacter

cl oacae; Enterococcus, e.g. Enterococcus faécalis; Mraxella, e.g.

Moraxel |l a catayr LS ﬁgﬁ%@ﬁ 19 oblaRR AR | f ' ebsiell a,
e.g. Klebsiel ﬁ%%@b\%ﬁ'&& I, ekgyzﬂsgbgr?gurmni agl?)&@lrye%tdﬁ cus, e.Jg.
St r ept ococcus conventionsl e thefi-lactatnoehemistry. dur ans, Strept oéoccus faeci um

St rept ococcus pyogenes; Staphyl ococcus, e.g. Staphyl ococcus aureus,

St aphyl ococcus pyogenes; Escherichia, e.g. Escherichia coli; and Proteus,
e.g. Proteus niyeadhdpbnds of Yorinuta I, helehrftéioddsighhttd bt Bidtive SomptanaEofde t O
Nat i onal Commitee for Cinical Laboratory Standards (NCCLS) 1993, Docunent
M7- A3Vol . 13, lipventign” exbibits pharmagological activity ane; aseyticals. In

Al
Tests for BacteLi ' \%égﬁ ' S N L i?ﬁ’t ) fheteri
St andar d” and ﬁ\dc\@%gﬂ% ﬁvge S p%%gﬁ%m%lﬁggﬁﬁoovg%ﬂ e@?ﬁ% corrpgltmds
of the invent iaotivighsgainsrgram negative ant zrayn positive)bacienid such a5 Preddanonds seogje s
fromabout 0.05 tp 50 / kg, bod i ght err al ues). The gctiye
conpounds. shoW SEHomARES Bzt gyt sevdorienas YAgHscont Binrglideas ¢ 21 Exiobtien.
0.005 to ca. SUbacdd)Endérbéoteuss QEPBREFbR06 s Fdrbalish WHkiellB, &5 MordRelfa daidrt il
overal |l activity spectrum as, for exanple, been determ ned that the

't h
MHK( [ er r] g/ m yHasmophkiluscegpBesmppbiluscinfivares Kisbsiellgs p-asKlebsigla edwargtile Klebsiella
Ent f oS, ' T ' .08 t
026, ai ot sPARAide; Shiepoiitel] L Sidpscobiny Bhelnonlde) Srenfedibus et O 1 0

0.2 to 0.4 anduaptacecsus fasciunoStoepiacoecaus pyogeness Syiphplococedsg 3. Swplydacotous .
The active conpounds, af ,the inventio re,.therefore. ,usef.ul r .the

Featment ot MACHyTeapiviogbtub Bisiphds? Bedialicht E Eelhericnly' Shiiond Blordudter,
present i nventhrorupmirabilie in virodnmisel Agardbilution i Testlactordingte Natiosal Commitee for

phar Meelt | ¢l oy, Bl T S ciarpsy Sandmis INCCLSS 1884, Bocaem wrr-A4VaLES N0 25: "Methods

anti biotic.

PCT/ EP96/ 020230r dilution Antimicrobial-Sus_ce(ftibility Tests for Bacteria that Grow A%robidallf - TTird her
aspect the present invention provides a conpound of claim1 for _use _in the

prepar ati on ofEditions Approved, Stapdard’; snd ipviigtindhe sepiikaemic mouse megdel.cEheagtive o

exanpl e of di Vtes) ShrdvF d liRChsiske ﬁ,&ﬂﬁ;ﬁgp

Ent er obacter, En e{rﬁg’go%gcus, Vél\%i?gxel la, mzﬁophl Fﬁ};x&lﬁ]‘g@y ella, fosages from
St r ept ococcus ,2bsit My tocbmelkg body waight (s valuesd The active sompepnds show Aer
aspect the pr | ' | r %ctme |

di seases whi c%&%@?@%ﬁ%ﬁ@%ﬂﬁ%&%%u tJﬂeOg? t?%&mg.hg su%hﬂlgbﬂds
treat nent an effikecinvention show an surprising overall activity spectrum.

It has, for example, been determined that the MHK (ug/ml) ot the compound of Example
139 against, for example Enterococcus faecalis strains ATTC 29212 or ATCC 51299, is
of ca. 0.08 to 0.25; ainst Staphylococcus aureus strains ATCC 29213 or ATCC 9144 is of

ca. 0.2 to 0.4 and against Pseudomonas aeruginosa strain 27853 is ca. 0.8.

The active compounds of the invention are, therefore, useful for the treatment of
microbial, e.g. bacterial diseases.
In another aspect the present invention provides a compound of claim 1 for use as a

pharmaceutical, preferably as an antimicrobial agent, such as an antibiotic. -



anount of a conpound of fornula I. For this indication, the appropriate
dosage wll, of course, vary dependi ng upon, for exanple, the conpound of
formula | enployed, the host, the node of admi nistration and the nature and

severity of thew&é&&bons being treated. However, in general, dcaEpssn2023
satisfactory resu I'n larger mammal s, for exanpl e humans, an indicated

daily dosage is in the range fromabout 0.9% to 5 g, for exanple 0.1 to.
- about 2.5 g, of an active conpound of the invention conveniently

adm ni st ered ’lnw thel presthV inV@lioqevidesra ésingonnd of clakt 1Fofiaee in then
active conpound of the invention may be adm nistered by any conventional

route, for expegdrationrofia medicament fos the,treatment;of smigrobial disgases, forexampje of

parenteral ly i.n L Lk ' I ' in
B8 kB b by SR g5 Wi, SHBREASEE BierSofas,
7- [ [ ( 5+ AMi nO- Moraxélid, Hazmopitiivs, Blebsizlld, ZireplototonsyStaphylptarcusy Escherighig,candno] -
3-[[ (pi perazi noi m nonet hyl ) hydrazono] net hyl ] - 3- cephem 4- car boxylic acid
(conpound of Brekfl e 139) is the preferred compound of the invention for

use as.an anty rgﬁ?ﬂ@ﬁbe&%rmhﬁ invasstion' fRbviBestH Rl OF Breallefit 6 AREbbIdIAL t he
MHK ([err] g/ of the conpound of Exanple 139 (tested in formof the

t ri hydr ochl ordiskajesawhichhecomprises adminisariag 30 espbisetda aged phaghdreatment an effscve
ATCC 49619 is , xanpl e ceftriaxone shows an MK
([err]g/m) oﬁ@tgf)QWﬁnﬁlaagf erlae ‘ore, indicated that for the treatnent
of mi crobi al Forahisdadicationgthe lapgropriite dosige wdll,axf cotwse,pragyl depending upgrodords of
the invention may,  be adm nisfered to .l arger | s, for,exanple humans, by
similar nodeseXampley rﬁ°§’cPP!¥f‘{ Bgrfo&f“' ilrﬁ‘?lg?yedon@g% Fﬁéﬂ%&f&gﬁ‘ﬂ‘%ﬁﬁw gnd
enpl oyed Wi t hye Ghiufd sd0RPerity of ditiod{bélRg BeREE He , in general, for

PCK/ EP96/ 0202@E ty of the conditio ﬁé owever. m. 0 The conpounds
of fornula | satisfatteryandsiiltsiis dasgerdnammplsforraxample bunans, an indjnated|daily dpsage i m

e.g. acid additjon salt far a%E [ '

correspondi ngmf %é‘“ﬁ%f‘ﬁg‘, &6’3% ﬁgﬁgﬁﬁf‘?‘% SO ia;tozf‘#%‘r‘gn%% ggg‘u oggﬂa%?veexhi bi t

t he sane or deg¢onspound of thetigventioni benveniently administered] fior examplenin dividedhdosssiupite o
provi des pharpaceutical conpositions conprising a conpound of forrmula I in
phar maceut i cafoMyUBEE B Y% h| e salt formor free formin association with at

| east one pharmaceutical carrier or diluent. Such conmpositions may be

manuf actured in conventional nmanner. Unit dosage form may contain, for _
exampl & 10 myAR@CRYRAmPEURd of the Inentipn may e pmitisterpe by S gonygntonal route, for

example orally, e.g. in form of tablets or capsules, or parenterally in the form of

injectable solutions or suspensions, e.g. in analogous manner to cefotaxime.

The compound 7-[[(5-Amino-1,2,4-thiadiazol-3-y1)-(Z)-(fluvormethoxyimino)acetyl}amino}-
3-{[(piperazinoiminomethyDhydrazono}methyl]-3-cephem-4-carboxylic acid (compound of
Example 139) is the preferred compound of the invention for use as an antimicrobial
agent.

It has, for example been determined that the MHK (ug/ml) of the compound of Example
139 (tested in form of the trihydrochloride) against, for example Streptococcus
pneumoniae, strain ATCC 49619 is ca. 0.01 whereas, for example ceftriaxone shows an
MHK (pg/ml) of ca. 0.02. It is therefore, indicated that for the treatment of microbial
diseases, e.g. bacterial diseases the preferred compounds of the invention may be
administered to Jarger mammals, for example humans, by similar modes of administration

at similar dosages than conventionally employed with ceftriaxone.



In the follow ng Exanples the tenperatures indicated are in degree Celsius.
WD 96/ 35692
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D hydrochl oride of 7- 2 A no- 4-t hi azol yt) - (Z) - (met hoxyi nm no) L NO-
-3-[[ (am noi m nYo9ER )hydr azono] net hyl ] - 3- cephem 4- car boxy! i ?&g'gﬁgk%
(Process a) 1. 22 g of the hydrogen carbon of am noguani di ne are
dissolved'in 9.15 nl of 2 N HO and added Under stirring to a solution of

3.2 g of the |quo

N-(1,4,5[err]% ﬁ?@f%&@%ﬁdmg(y I""?’"&ﬁ“%‘%ﬂ' u to{f“fP%]’?Us?%[SA-d

101,3]- thi azro:m vahéld&ddiﬁommnfminlmwe andiljon(si)t-fﬁmat huhymesponﬂingfme aci d
. . o

e L R b o OShch e et e S8 e B B b M e

7-[ (2- Am no- 454 hi azol yl )(rrethoxyl m no) acet yl ] am no- 3-[[ (am noi m no- net hyl ) -

hydrazono] met'hyl | - 3- cephem 4-carboxylic acid is filtered off, washed wth

acetonitrile and dried. Exanpl e 2 Di hydrochl ori de of

12 e i T AR ol s oo

(Process a) of forthuta Din pﬂaﬂnwﬂﬂmﬂh lacoepribleslt form or free form in association with at
N-(1, 4, 5a, 6-tetrahydro-3-hydro 7. di oxo- 3H, 7H

azet of 2, 1- b]fl%?‘!!’mﬁj‘ﬁ“ %’z‘rfrfme"%) 2- (2-ami not hi azol - 4-yl ) - (Z) - 2-
(acetoxyimn GRandfRtuded Wefdned of acetonitrile
and treated %CEE&hh&lt%bmmemt e? and ?ﬁ%ﬁbﬂhsl HCl . The reaction

m xture i s stUnitdagagecform anay contain; forsaxample: 10 wg 49 Mér&@rrfé‘mﬂecme‘asm
solution is W@Sq‘r‘ﬁ n which the acet oxyi m no group being hydrol yzed
to give the oXyimtno group. b) 3 g of the hydrogen carbonate of

am noguani dine are dissolved in 11 mM of 1 N HC and added dropw se to

the solution_o ed. i.n ste whi ch is Af ca. 30
‘mnutes the F%gt&a#ﬂ %W&s% P@Sﬁ?‘? gﬁ?ﬁ‘?é IH& stirred for
ca. another 2.5 hours. The di hydrochl ori de of

7-1[(2- Am no-4-thiazolyl)-(2)-

~(hydr oxyi m no) acetyl ] am no] - 3-[[ (am no-i m nomet hyl ) hydr azono] net hyl ] -

- 3-cephem 4-carboxylic acid precipitate, is filtered off, washed with a

m xt ure of acetonitrile and water, acetonitrile and with ether and
dried.



WD 96/ 35692

PCT/ EP96/ 02023 32 Example 3
Sodi um salt of

7-[(2- Amino-4-t (met hoxyi m no) acetyl ] am no- 3- [ ( met hoxy-

i i mno)nethyl] - %@W carboxylic acid (Process b) 0.5 g of PCT/ER96/02023
| 7-am no- 3-[ (et hoxyi m no) net hyl ] - 3- cephem 4ncar boxylic acid and 0.75 g of

* (2-am no-4-thiazol yl') (met hoxyi m no)acetic acid nercapt obenzt hi azolyl ester
are suspended %Pq"ﬁ?n gigxture of 2.4 m of water and 4.8 ml of acetone. Ca.

+1.8 mM of 2N S Aydr oxi de sol ution are added dropwi se in such a way

that a pH of SpDihydsochiuride mumwmw—a)«memmmome@uaﬁm ca. 1

hour. 2.4 m of acetone.are ddro r tion is.optaine
within 3 hours3l 1‘26“1‘0‘?‘“’6”‘5\9&’%@ ﬁ\é‘& ﬂé"ﬂ&ﬁ% (Pgmes
obt ai ned whi chy 94 oG9k eﬂcax%hﬁéosam"a ﬁem%gaﬁeambqsmf&r med is

filtered off and redlsso ved in 4 er. The clear solution is
treated with 2N I;;Cbandaeddu}emdqtasm tomhmonrqf 3 ¢ of thectriflugropgetatn ofs .

Active <harco éi 3-3%1 theFl ﬁp_oj Py@.gfy( %9%&&ﬂ7ﬁ%ffl ﬁffﬁoﬁdﬂﬁﬂlgj thin ca.

1 hour at O.
am no- 4-t hi azmme&mmmmmmmmammwim nint 128Itht 6F ce

phem 4- carboxylic acid |so formo coIourI ta whi ch
are filtered 04/'*’ aqyeouR ACFLONT Eéé{'% Mﬁﬁ'@!ﬁ"%ﬁ '?ﬁllfe"f
conpounds of tyy 2IA}hin65ﬂ-ﬂi&z§19ﬁkﬁtﬂo ixnfn@}a Harhifio3 noimido-théthyl)-| of the
Exanpl es; and V\;( I n Exanpl es 4 to 68&%’1d 70 t?){mfg% and le;le I n

Exanpl es 69 arhydmgn fneth&ﬁ Fcephemdocaghoxylie agid isfiltored affy washed withracetonitrile ¢ hat

described in s 1to 3. Salt forns are exenplified. The configuration
of Rlerr] ingroup - C=N- Rerr] is syn|[(2)]. WO 96/ 35692

PCT/ EP96/ 02023 33

Table 1 Ex- Rl err] Rerr] . Rl err] Sal t
anpl e 4 l'“":’““"l’lfiﬁ[err] " OH H - 5

-CH err] COOH Dihydrochioide] of 7-[[(2-Amino-4 thiazolyl)-{Z{{hydroxyimino)acetyllamino)-

3-[[(amino-iminomethyl)hydrazono]methyl]-3-cephem-4-carboxylic acid (Process a)

a) 10 g of the hydrochloride of N-(1,4,52,6-tetrahydro-3-hydroxy-1,7-dioxo-3H,7H-
azeto[2,1-b]furo[3,4-d){1,3}-thiazin-6-yl)-2-(2-aminothiazol-4-y1)-(Z)-2-
(acetoxyimino)-acetic acid amide are suspended in 160 ml of acetonitrile and treated
with 53 ml of water and 11 ml of 8 N HCI. The reaction mixture is stirred for ca.
14 hours at room temperature. A clear solution is obtained in which the
acetoxyimino group being hydrolyzed to give the hydroxyimino group.

b) 3 g of the hydrogen carbonate of aminoguanidine are dissolved in 11 ml of 1 N HCI
and added dropwise to the solution obtained in step a) which is cooled to 0°. After
ca. 30 minutes the reaction mixture is warmed to room temperature and stirred for
ca. another 2.5 hours. The dihydrochloride of 7-[[(2-Amino-4-thiazolyl)«(Z)-
{hydroxyimino)acetylJamino}-3-[[(amino-iminomethyl)hydrazono]methyl}-
-3-cephem-4-carboxyli¢ acid precipitate, is filtered off, washed with a mixture of
acetonitrile and water, acetonitrile and with ether and dried.



6 CH err] - OCH err ] COONa Na - 7

CH err] - NH- CO-NH err] H - 8 CH err]
[ﬁrH:]q " H 2HCI . 9 CH err]
- err]Herr H - 10 COCH[ err]
| H 2HCl ]_WOW” CH err] : [err] ﬁam%
P12 CH err] [err] 32 H 2HC 13 .
- CH err] - Jerr] H . 2HC 14 : CH err]
[err] H e 3 2HCI WD 96/ 35692
PCT/ EP96/ 0202 3Example 34 15 CH err] [err]
H 2HCl  godium salt of 7-[(2-Amino-4-thiazolyl)(methoxyimino)acetyljJamino-3-[(methoxy-

imino)methyl]-3-cephem-4-carboxylic acid (Process b)

05g of 7-amino-3-[(methoxyimino)methyl]-3-cephem-4-carboxylic acid and 0.75 g
of (2-amino-4-thiazolyl)(methoxyimino)acetic acid mercaptobenzthiazolyl ester are
suspended in a mixture of 2.4 ml of water and 4.8 ml of acetone. Ca. 1.8 ml of 2N
sodium hydroxide solution are added dropwise in such a way that a pH of 8.0 is kept.
The reaction mixture is stirred at 20° for ca. 1 hour. 2.4 ml of acetone are added
dropwise. A clear solution is obtained within 3 hours. 120 ml of acetone are slowly
added. A suspension is obtained which is cooled to 0°. After ca. 5 hours the precipitate
formed is filtered off and redissolved in 4 ml of water. The clear solution is treated with
0.2 g of active charcoal and stirred for ca. 15 minutes. Active charcoal is filtered off
and 100 ml of acetone are added within ca. 1 hour at 0°. The sodium salt of 7-[(2-
amino-4-thiazolyl)(methoxyimino)acetyllamino-3-[(methoxy-imino)methyl]-3-cephem-4-
carboxylic acid is obtained in form of colourless crystals, which are filtered off, washed
with ca. 5 ml of acetone and dried.

The compounds of the following TABLE 1 of formula IA (V is =N-O- in all of the
Examples; and W is CH in Examples 4 to 68 and 70 to 138; and W is N in Examples
69 and 139 of TABLE 1) may be obtained in analogous manner to that described in
Exampleé 1 to 3. Salt forms are exemplified. The conﬁéuration of R, in group

- C =N - R; is syn [(Z)].



16 H [err] H 2HCl 17 H

[err] H 2HCI 18 H [err]
2HC 19 H [err] H 2HC 20
CH err] © =NH.CS- NH err ] H 2HCI S || 21 CH err]
O NH-G-NH-[err] Y"%"”&’g 2HC! O 22 CH] ery ] Ero602023
- -NH- G NH[err] H 2HCI S || 23. 33 CH err] -NH- G NHCH err]
H " 2HCI 24 CH err] [err] H 2HCI

WO 96/ 35692

12 CH, H H 2HCI
—NH“E—N
N\
13 CH, _ ~NH=CH, H 2HCI
—NH-Cn—cH,
14 CH, —NH——AH H 2HCI
S




35 25 CH err] -NH-C[err] H 2HCI 26

CH err] -NH-[err] H 2HCI 27 CH err]
-NH-C[ err] H 2HCI S 28 CH err] | | H
HCI ; “-N-CGNHCH err]
CH err] N CH %Q96356%8 CH err] || HPCT
-NH-C N err] 30 CH err] é‘{\IH-C[err] H 2HCI
31 CH err] -NH-C[ err] H 2HCI 32 CH err]
-HN-Cerr] 24C1- 33 Chf-rt] VS H
2HCI | 15 CH,| | rf-Cszr—- - INH- GHN[ e} r RHCI
. | .
==NH—C—N
16 H ~NH—CH, H 2HCl
17 H ' NH - H 2HCI
r/
18 H - C/NH-W, H 2HC]
§N—GH,
19 H — NH H 2HC1
I
20 CH, —NH=—CS~NH, H 2HCl1

21 CH, 5 H HCI

O
—NH-C-NH
22 CH, - ﬁ
b

23 CH, s H HCl |
—NH—C—NH—CH,

H HCI

24 CH, 7\ H 2HC]
—N N=~CH,
N

%&#Nm%
I I
Ll
12| 7
=
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36 O CH err] 34 CH err] ] |

H cl- : -NH-C-CHerr]-NCH err] |
. CH3 : 35 CH err] -NH-Cerr] H
- 2HCI WO 96356926 CH err] -NH-C err] PCT/EPS6/02023
2HC , T 37 CH err] Cerr] H :
2HCI 38 CH err] -NH— err] H 2HC
39 CH err] NG —t 1 -

40 CH err] 25 - NHGCHerr | NH 2Ll 2HCI

41 CH err] [err] # —Nu-cgm‘ﬁdi“ D HC

3] CH, CHy H 2HCI

“SN-CH,

32 CH, NH— CH,~CF, H 2HC

33 CH, . - NH H 2HC)

. 26 NH H 2HCI
e —wn
N
27 CH NH H 2Hi
3 _Nﬂ—cgNgN Cl
28 CH, 8 H HCI
- —N-—C~NH-CH,
:  CH,
29 | CH N-CH, H 2HCI
/T
e NH = C~N O
\—/
30 CH, _NH-C{CHy), H 2HC]




WO 96/ 35692
37 42
CH err]
[err]

2HCI

CH err]
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Di hydrochl-ori de -[ 2- (2-am not hi azol - 4-yl)-(2)-2-pent enoyl ang =
3-[[(am noim noﬁ?‘%ﬁ%hydrazono] met hyl ] - 3- cephem 4- car boxyl i c%ﬁmﬁ’%f
N-(1,4,5a,6-tetrahydro-3-hydroxy-1, 7-di oxoagH, 7H azeto[ 2, 1-b] furo[ 3, 4- -
dl[1,3]-thiazin-6-yl)-2-[2-(tert.-butoxycarbonyl am no)thiazol-4-yl]-(2)-2-p
entenoi c acid '&glei ﬁwdl ssolved in a mxture of 30 m of nethanol and 30

| a

m of acetonit 0.3 g of the hydrogencarbonate of am noguani di ne are
added. A pH of Dihyldrochloriie of P{2-(3-amilisbthiazol-40§1)-(Z)-2-pentencsylhifino]- Stirring is

rec i tat o f OB amypiEHR-BefiDRE ez e i-eephonse Rahodshic sdfod v t
Comidri| ) ! . )
SCEL L) o SR A bt i) RSl S RO Lo
met hyl ) hydr azodﬂ]ﬁhﬂﬁ#}ﬂ-ﬁﬁ&%m&mﬁmlmnﬁﬂﬁml+mmwmi¢t he
f fs i ght.. . . I ' .
7T (25 Ao 4- R SR sREREGEY in g RRUR Gt 36 1t o i B3GR of hostonitsle
-73i E gydr gzonznnﬁc_hob)g Gﬁmemgmca?bMpf mxmguhmrwspm?fbm pH oB 2@ isf
- -amno-4-tnl az zole -ANMelNoOXylI acet) am NQ- o-
[[2-(1, 1-di net Pﬁ‘%ﬁ#&%?@ﬁﬂ@%ﬁ%&%&%ﬁ%ﬁ”@%mmoxyl ic
acid in 75 m R chYA0mERIS s 1t bolohlel Predibirdlc fons, WhllH & FheRdTFF Ser

anisol. 10 m of trifluoro acetic acid are added dropw se under stirring.

The sol ution olt-a3 heuss,jwashed witls gcetonitrile,and etheripad deiedioThedibydreghloride of The

reaction m xtu i ' Jrifl uoroacetate of

7T (2 A no- 4- (7S Siel UG, ey hid. 5 foddiin’

am no- 3- ( hydr amethyl)hgdrazmbpmethyl}a3-bephpin-dscaboxylip acidiip obtained in the forn bf4 ed

off and dried., . EX | e 142 Hydr obrom de of

7-[ ( 2- ani no- 4- Pﬁ?‘a’?@gg'lﬁ WA _ (et hoxyi mi no) acet yl | ami no- 3- [ (4-

met hyl t hi azol - 2-yl ) hydrazononet hyl | - 3- cephem 4-carboxylic acid 1 g of

7-[(2-am no-4-thiazol Yll) -(2) - (et hoxyi m no) acet yl ] am no- 3-[ (am not hi oxone-
Example 14

Trifluoroacetate of 7-[(2-Amino-4-thiazolyl)-(Z)-(methoxyimino)acetyljJamino-
«3-(hydrazonomethyl)-3-cephem-4-carboxylic acid

A suspension of 3 g of 7-[(2-amino-4-thiazolyl)-(Z)-(methoxyimino)acetyl]Jamino-3-
[[2-(1,1-dimethylethoxy)-2-oxoethoxyJhydrazonomethyl]-3-cephem-4-carboxylic acid
in 75 ml of methylenchloride is treated at ca. 0° with 0,6 ml of anisol. 10 m] of
trifluoro acetic acid are added dropwise under stirring. The solution obtained is
stirred for ca. further 3 hours at 0°. The reaction mixture is poured into 600 mi of
ether. The trifluoroacetate of 7-[(2-Amino-4-thiazolyl)-(Z)-(methoxyimino)acetyl}-
amino-3-(hydrazono)-3-cephem-4-carboxylic acid precipitates, is filtered off and
dried.

Example 142

Hydrobromide of 7-[(2-amino-4-thiazolyl)-(Z)-(methoxyimino)acetyl)amino-3-{(4-
methyithiazol-2-yl)hydrazonomethyl}-3-cephem-4-carboxylic acid

1 g of 7-[(2-amino-4-thiazoly])-(Z)-(methoxyimino)acetyl]amino-3-{(aminothioxome-
thyl)-hydrazonomethyl]-3-cephem-4-carboxylic acid is suspended in 30 ml of

acetonitrile and stirred after addition of 2.5 ml of N.O-bistrimethylsilylacetamide for



t hyl ) - hydrazononet hyl ] - 3- cephem 4-carboxylic acid is suspended in 30 m of
acetonitrile and stirred after addition of 2.5 m of

N, O bi strimethyl silylacetam de for - WD 96/ 35692

PCT/ EP96/ 02023 es.
The clear sol ut i WA ned is treated with 0.6 g of brormacet o?éggﬁ]ﬂ&ld
stirred overnight. I m of water are addeds The precipitate is filtered off

and dried. The hydrobrom de of

r7re£ é\il ?m ggoIAf- -y %z%cnéﬁ&lpﬁé%g)cepﬁa %C‘géaw 'Pé aé:rléigo?%mof)%l ned

as a yel | ow sokfirged oveE)i |1emll é3whtgriare added. ﬂhepfeclpltate is filtered off and dried.
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t hyl)- methyl hydréazono yI] - 3- cephem 4- carboxylic acid is reacted in
anal ogous nann¥ellowssalidscri bed in Exanple 142 with

N, O bi strinmethylsilylacetam de and with bronoacet one. The hydrobron de of
7-[(2-am no-4-thiazolyl)-(2Z)-(nmethoxyi m no) - '

acetyl ] am no- 3Ex4gmpleetddy| t hi azol - 2-yl ) net hyl hydrazononet hyl | - 3- cephem 4-

car boxylic aci EP'I ) I’obt a ‘glplz eI I S'ﬁh g@he 144”] th-BEif of
6R-trans (2)-7 fzobr 2 ﬁ?m % MHPFFS)X’ Rl

no-3[ [ (i m no( mhwlﬁmzapiqnmﬂyuwmmhw-m&ﬂnear-c-eﬂmﬂy&feﬁ boxylic
acid I.1 g of the dihydrochl ori de _obtai ned accordi ng to Exanple 8 are

di ssol ved in 2% gaf i mmwbﬂb@mﬁ°@‘@@mw aminge3- Kﬂﬂ!ﬂg@&ﬂx"@ﬁd

stirred for ca JEH%L E’ﬁﬂ’% Jﬁi l@&gﬁw °?g'£# nto 5
m of water ung'gﬁ'stl rrng. ma out 7 1s kept gya rtron o 5%
Sqﬁegust amr;)nlemamﬁnes piemb?l maEmnm HW2hwith NsO+bistrimetbylsibyflicetamidedandewith The
[ rate o - 0
(ma%/hoxyl m no)%% h%%‘# %@‘WWK’WWWM"
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Exanpl e 145 6R
(2) m; [ (2-am nﬁ"ﬁ ﬁF&?QI‘@P?WH%?}'F‘l‘H’ﬁB?@cetyI ) ami no-3-[ [ (imi-
no( met hyl am no) net hyl ) hydr azono) net hyl ) - 3- cephem 4- car boxylic acid 1-

(i sopropoxycar bonyl ox&et hyl ester 5.5 g of the dihydrate obtained
~according to eXzpmple 144 are dissolved in 55 m of

Dihydrate of 6R-trans (Z)-'I-[(2-Amino-4-thimlyl)(methoxyimino_)-acetyl}ami- '
no-3[[(imino(methylamino)methyl)hydrazono]methyl];S-cephem-4-carboxylic acid
1.1 g of the dihydrochloride obtained according to Example 8 are dissolved in 25 ml
of water, treated with 0.5 g of active charcoal and stirred for ca. 5 minutes. The
almost colourless filtrate is poured into 5 m! of water under stirring. A pH of about 7
is kept by addition of 2.5% aqueous ammonia. The precipitate obtained is filtered

- off and dried. The dihydrate of 6R-trans (Z)-7-[(2-Amino-4-thiazolyl)-
(methoxyimino)-acetyl]Jamino-3[[(imino{methylamino)methyl)hydrazono]-
methyl}-3-cephem-4-carboxylic acid is obtained as a yellowish powder.

Example 145

6R-trans (Z)-7-{(2-amino-4-thiazolyl)(methoxyimino)acetyl}amino-3-[{(imi-
no({methylamino)methyl)hydrazono}methyl)-3-cephem-4-carboxylic acid 1-
(isopropoxycarbonyloxy)ethyl ester

5.5 g of the dihydrate obtained according to Example 144 are dissolved in 55 ml of
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. di met hyl acet am de under addition of 1.43 ml tetranethyl guanidine. This

i solution is COOJ&&’ ?6&2 treated with a solution of 4.4 g of 6/02

. 1-iodoet hyl -iso oﬁfb rbonate in 30 m of toluene and stirred for ca. 030

"mnutes at 0. The reaction mxture is pourggd into 1 |iter of diethylether.

The precipitate obtained is filtered off and stirred tw ce each with 500 m

| glc/aggregfgidt{yM}W&Q%&Iwmﬁe oﬂ% %gnl S treat eé’mﬂ’ h 400

n of water. Acquleictol(®] aeated withra solutiom of 44fg bf ticidethiy-isoprdpylcirbehateTin 30
" precipitate is st rredvvl 700, m et h et Af t er, S1R rati.on of-
the et hyl yeme; Ap aﬁﬂmﬂ?@a%% !‘“% Thie Feaction Hixthic'f Poilied

acet
- (2)-7-[2-am nmtdlﬂiﬁra:mheﬁh etﬁmgﬂéufltﬂﬂ)obﬁﬁieﬂhﬁﬂlmdaff[ﬁlﬁlsﬁmd twice
- no( nmet hyl am no) net hyI drazono] nmet 3-cephem 4-carboxylic acid 1-
(i sopr opoxycar eashywith a“@@ﬂ@ﬂer WWP@P filtered and
~ diastereoric Yafaditd at S
(2)-7-1((Acet oxyrm no)tgf‘}gﬁnué\%&&' |azo xétycléetmy am no- 3 (ﬁglmhﬂn??m-

nomet hyl ) hy dr awasen ] Arptekipithte Formespikich ibﬁlmubugﬂand dried.The-precipitateisstisredir bo-
nyl oxy) ethyl es 0,,7 drogen_car at f 1 .n b di are
di ssol ved in 5% 2’*1?150&?1 0%% Ei@fetmqﬁ'% g‘tﬁ’?‘b"ﬁ? gﬁglgacfémayeglgﬁrﬂc‘{&?omf 249
of 6R-trans (Z§R4frahé (ac'ﬁ[(mm-ﬂ-ﬂimzolyl)-(methoxynmno)acetyl]auuno-3-[[(lﬂn-

2-am no-4-thi azol yl ) acetyl ] am no- 3-f oy nyl - 3- cephem car bo;%(l | ¢

1- (i soprop- oxpeimetiylamindmethyhby d’%’é’PE}“‘W‘kZ@“FFPW“'m Q?‘M iccont ai ni ng

1.3 mM of wate iﬁ% U{t% Sired faﬁq tefdofiékies at room
tenperature angsoﬁoar I nt XR’W gg’gtom t“?l he preC| pitate formed -

is filtered of mixto ioitlesmtioefica.l:1L0O0 1 of water. The pH of the solution
obtained is adjusted to.7 by addition of 0.5 N aqueous sodi um hydrogen
carbonate. A yell ow suspension is obtained which is extracted twice with a
m xture of 200gghmple ¥¥6hy! acetate and 40 m of acetonitri I e. The organic

?23& Ses are Congﬁpgfm B A yinahe). 3 nmsdocd- thia el e s T omiso S [T S nobal- >

7-[((acet - oxylmaﬁﬁym phemgz Lai.héﬁcawbbanerm&{dsbﬁmpa@armwe-

t hyl ) hydrazono] carboxylic acid
1- (i sopr opoxycaylosyhdthyhestest hyl ester is obtained in the formof a yellow

di ast er eomer i coHhXt W e hidrbbth dafidnSe U afifinogharidine are dissolved in 5.2 ml of 2 N
- HCL. This solution is added to a solution of 2 g of 6R-trans (Z)-7-[((acetoxyimino)-
2-amino-4-thiazolyl)acetyl}Jamino-3-formyl-3-cephem-4-carboxylic acid 1-(isoprop-
oxycarbonyloxy)ethyl ester in 14 ml of acetonitrile containing 1.3 ml of water. The
reaction mixture is stirred for ca. 45 minutes at room temperature and poured into

100 ml of acetonitrile. The precipitate formed is filtered off and dissolved in 100 ml

of water. The pH of the solution obtained is adjusted to 7 by addition of 0.5 N
agueous sodium hydrogen carbonate. A yellow suspension is obtained which is
extracted twice with a2 mixture of 200 ml of ethy] acetate and 40 ml of acetonitrile.
The organic phases are combined, dried over Na,SO, and evaporated. 6R-trans (Z)-
7-[((acet-oxyimino)-2-amino-4-thiazolyl)acetyl)amino-3-[[(aminoiminome-
thyl)hydrazono)-methyl})-3-cephem-4-carboxylic acid 1-(isopropoxycarbonyloxy) ethyl
ester is obtained in the form of a yellow diastereomeric mixture in the ratio of ca.
1:1.
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Ditosylate of 6Rtrans '

(2Z2)-7-[(2-am no4-thiazol yl) (hydroxyi m no)acetyl]am no- 3-

[ [ (ani noi ni nometQ P36 azono] met hyl | - 3- cephem 4- car boxyl i ¢ aciRFHEPSUIOH,-
oxycar bonyl oxy)éthyl ester A solution of Q.6 g of a conpound obt ai ned
according to Exanple 146 in a m xture of R# ni of acetonitrile and 20 ni of
| sopropanol is trea&eﬂﬁ,,with 0.66 g of the nmonohydrate of toluene-4-sulfonic
acid and stirrE3anple ght at 25[err]. The reaction m xture is poured into
150 m of tert Didoyylatéif SR-RRC(Z)-7H(2-aRiine-4thiadél§l) Wy BrvxyimbinbYacétylJamindB-of T,
washed with tertbutyl-nethylether and dried. The djtosylate of 6R-trans

(2) - 7- [ ( 2- ami nH(emingimipemethyDhydrazonnimethyll-t-caphem-4rcqrboxylic acid (saprePronet hy|
)- hydrazono] rrEHyHon; oﬁ?&%ﬁ‘eﬁ&?ar boxylic acid
rbony oxyge yl" ester

(i sopropoxyca Is obtained in the formof a |light
col our ed di ast Arsolutieniof 0/ g ofia compoundeobtainddmacedrding to Example 186 amp mixtws

Di hydr ochl ori d - - A no- . . .
T T T
am no] - 3- animofd i 1] il aci
Co d of Exanple 5 ' hl ori de of - L

O o T biae s Rowred e T80 oF Griuetlimesiylether. The precipion sbiained sy | c
acid To 1.0 0 Aerd B ekl b e bityRRBSEAr GAY BN The S fed oF 6 i U e

of 50 m of acetonitrile and Cl are added dropwi se 0.6 g of the
hydr ogen car bo@t%el(aminerthiaralyXhydeoxyimingleratdinmino-3[[@minoiminomathydr . The

di hydrochlorid psl) Mafaty S .

11 (i ot i rEYGHROPHRRES coptiem.4-camanyiic cid Gaoproporycusbonylosylethy geer i

preci pitates, obtaihed incthe doraf 6f a lightivelburad: diastersbmeri¢ mikteredn theckatie df ca. b)

Hydr ochl ori de 3 7-[[ (2-am no-4-thiazolyl)-(2)-[[2-(1, 1-di et hyl et hoxy) 2-

- oxoetoxylim no?‘ tetyl ]am no] -3-[[ (am noi m nonet hyl ) hydrazono] net hyl ] - 3-
cephem 4-carboxylic acid 4 g of the di hydrochl ori de of

7-am no- 3-[ [ (am noi m nonet hyl ) hydrazono] net hyl ] -3- cephem 4-carboxylic acid
are dissol ved Exampledi#8of npt hanol. The solution is cool ed VO

96/ 35692 Dihydrochloride of 7-[[(2-amino-4 thiazolyl)-(Z)-[(carboxymethoxy)imino]actyl}-

PCT/ EP96/ 02023
aminol-3-[[(aminoiminomethyl)hydrazono)methyl]-3-cephem-4-carboxylic acid

D

(Compound of Example 5)

To 1.0 g of 7-amino-3-formyl-3-cephem-4-carboxylic acid in a mixture of 50 ml of
acetonitrile and 5 ml of 2N HCI are added dropwise 0.6 g of the hydrogen carbonate
of aminoguanidine, dissolved in 2.2 ml of 2N HCI. The dihydrochloride of 7-amino-
3-[[(aminoiminomethyl)hydrazono]methyl]-3-cephem-4-carboxylic acid precipitates, is
filtered off, washed with acetonitrile and dried.

4 g of the dihydrochloride of 7-amino-3-[[(aminoiminomethyl)hydrazono)methyl}-3-
cephem-4-carboxylic acid are dissolved in 80 ml of methanol. The solution is cooled



53 to 0 and treated with a solution of 7 g of

(2-am no-4-thiazolyl)-(2)-[2-(1, 1-

di et hyl et hoxy) - 2- oxoet hoxy] i m no] t hi oacetic acid S-benzothiazol ester in
50 m of methylene chloride. The reaction mxture is stirred fo 5
hours at 20. Abém 62'1"“"F‘??ird of the solvent is evaporated off an ‘ﬁg&%mé?
ether are added to the residue. The hydrockloride of

7-[[(2-ami no-4-thiazolyl)-(2)-[[2-(1. 1-di hyl et hoxy) - 2-

e o ohr boxyH i S LR p ool Of 7% & GBI LA RN "L L a0

dried. c¢) D dimkthylethoy )%:n‘étlﬂxsﬂimxﬁomibmﬂéamd S-benzothiazol ester in 50 ml of

t hi azoyl Z car boxypet ho m noj act

ani nol y3) [ E(; - Gﬁg'ﬁ? fﬁlm ]Mﬁ‘é Wf@e’&ﬂmgfh@é‘ﬂ%%% Abouti ¢
3.5 g of the hy i?(PBfﬁ:E ﬁeﬁfxsevaforatedoff 120 ml of ether are added to the residue.
7-[[(2-am no-4-t |azonI) (Z) [ 1d|rreth | et hox

2- oxoet oxy] i m mmqhm HI2-{ MM-&W ]-3-

cephem-4- car box d at
0. "The sol ut | % W@%ﬁ@ﬁ i@ﬂﬁhﬁoﬁﬁg%fﬂwmlﬁoﬁﬁ%@ﬁﬁgﬁ%

20. The reactl%woxywa:mmbipmdsmmdw wiashefl withhether afid [itied.i pi t at e
fornms, is filtered off, washed with ether, dried, dissolved in 15 m of 2N
HCl and stirred for ca. 1 hour at 20[err] Alight br owni sh preci pitate of
t he di hydrochl Eil SRy y Plg" Xo¥ ;

[ (car boxy-met hoxy) I m no
yl]3- cephem4-c

compounds 225?%’?3?@%&%&@8‘*%&&@3&@ B 1

mat eri al may be—ﬁbﬂﬁﬂﬂﬁﬂ:nﬁ]&cétﬂﬂdrﬁns}}[[(ﬁmoﬁmﬁm yhytfaserodmnehy}8e of

N. (1, 4, 5a, 6- t et r ahydr o- 3- hyd 1, - t
b]]guro[3a4 ol][era ro 'srag gla-f%- dissol M&)’%‘%P‘)@Eﬁgﬂ%t%yiMno

acetic acid amgggrien 1s|'§ﬂ68?&4&[!9ﬁnﬂftesat0° and for ca. 1 hour at 20°. The reaction
6-am no-1, 4, 5a, 6-tetrahydro-3 Kdrox y-1, 7-di oxo- 3H, 7H ace-

to[ 2, 1- b]furo[mm{smqeﬁnw nila%rx precipitate fgrmsyis filtered offy woshede of

;C%mEggé 02 Og vaﬂmd.er Sarea B EB1deaGa 130 bf SN 2fC1%hd stirred for ca ] m.ﬂ@é 386N

light brownish precipitate of the dihydrochloride of 7-[[(2-ammo-4 th1azoly1)-(Z)-
[(carboxy-methoxy)imino]actyl]-amino]-3-[[(aminoiminomethyl)hydrazono]methyl]}-3-

cephem-4-carboxylic acid is obtained, filtered off and dried.

The compounds of Examples 1 to 146 may be obtained as described in Example 147
using the appropriate starting material.

Compounds used as starting material may be prepared as follows:

Example A)
Trifluoroacetate of N-(1,4,5a,6-tetrahydro-3-hydroxy-1,7-dioxo-3H,7H-azeto[2,1-
b)furo[3,4-d][1,3)-thiazin-6-y1)-2-(2-aminothiazol-4-yl)-(Z)-2-methoxyiminoacetic

acid amide




13.8 g of the hydrochl oride of 7-am no-3-[(Z/ E)-prop-1-en-1-yl]-3-cephem 4-
carboxylic acid are dissolved in 200 mM of methanol. The solution is cooled
to -50 and 8 1 of Jerr] containing ca. 2 percent v/v ozone are introduced
per mnute -under stirring at this tenperature. After ca. 20 m nutes the
hydr ochl ori de ofweé 96356920- PCT/EP96/02023

1, 4, 5a, 6-t et rahydr o- 3- hydroxy- 1, 7-di oxo- 3H, 7H- aceto[ 2, 1-b] furo[ 3, 4-d] [ 1, 3]t
hi azi n bei ng practicall y quant itatively fd¥med and ozonolysis is term nated
as determ ned bg.&HPLC 1 of N erg{, are bubbl ed through the reaction

m xture wi t hi n138. gaf therhydeoshloride of V-agtino--{ @/Eprop-l ¢n MIBEM-%dlnto

"1400 M of t f d
Nerr], %shgcrjEermBWlk @t%é‘sﬁ tertﬂgﬁm{f%ﬁdﬁ?&iﬁfﬁ@?&%&ng ace gén tlrjlnl :r
and dri ed. The-mmoahldﬂzmnmm@mwnﬂvlﬁm&dm imivgolced -par it x y -

1, 7-di oxo- 3H, 7TH cet,o 2,1-blfuro 4- t hi azi e t.he form -
of a white po ﬁlﬁ SPF{ thﬁ? rﬁﬁﬁ;}tﬁo&lﬁmﬁeofﬁ-

(6R-t rans) 7- A 3Gad-@dhiviito-Bhydroxyt1, melﬂmam’loﬂwgﬂﬂg

carboxylic acid (7-am no-3-for nyl - 3-cephem 4- car boxylic a

hydrochl ori de being peagticaly guantitatively: formedhand- ezonolysis isgsmminated a5 an

3H, 7TH t o[ 2, f

et hanol - 7ot BPEC, ST N At bibbied b R 58l fofl nRte it o i) T

rrﬁt hanol]I S ?d[d:ghtdlonqlw\sdmmndepnumdmtodém n@oﬁmtlntyl-rmethpg etliéhé'lq_ar ﬁCI p| 'tﬁle
obtained is filter ali e
net hanol and dPf*EW Eig ﬁ%ﬁ%&rﬁh@%’g with aix&ﬁ%?m &hw etther ané

f g { nyl - g 0X Ot ﬁaﬁetumlemadﬁledYEﬂdyﬁr&hm}ﬂe of Baaﬂﬁno'lll ;ﬁ?bawﬂhy?oghyﬂr&)@-
obtained in i ; .
cnierr]([err]- ﬁaﬂ? ﬁilﬁ'ﬁ?"ﬁgﬂfkﬁﬁ %@%}Pg)% n éqn]ofa white

(car boxyl at e) gmwreon&ﬁréf]mwtﬂneysdo = 302 nm
N- (1, 4, 5a- 6- Tetr ahydr o- 3- hydr oxy- 1, 7- di oxo- 3H. 7H-azeto[2 1 b] furol 3, 4-

d][1, 3] thiazin-6- yI) 2-(2- trltyl am no*thl azol 4 yI) (Z) 2- rrethoxylmnoacetlc
acid amdeﬂ) 3 s 0 9% [
of acetonitril€:
N, O bi s(trinet hyla n ca. 5 ninutes.

After ca. 30 _ d 21 g of
2-(2-trityl amnr%gltd 'ﬁ‘? zf{'&ﬁ&? ?‘M‘F noa?q?ﬁhy‘i'g’be” 96/ 35692
PCTI EP961020233H 7H-aoeto[2,l-b]furo[3 4~d][l 3]th1azm are dissolved in 50 ml=§ mmlmndl Tolthisi de
are added in 3 pottion erat unLe .ral.s -5 _Aft a. 45 m nutes
fhe Paaeti on sdiitans fluion s, D8R ey, h b HEerumerhapiL PRIE [ 4 sos
to f20 The reﬁﬁﬁdeﬁiljewngf?glsﬁnﬁd g. The ¢ mt-ipita@ab:ai&dgs filtéred off ifoifthset feed. éS
g of active chargoa] are added t.0 S an reing, is ontlnue
for ca. 10 mi nWRdet nitogen, washad, with Pi‘ﬂ'{et‘ﬂé‘h?!?iﬂ‘ﬁ ( E’a‘ﬁs‘l9 Obt ai ned
i s evapor at ed. fohigl-8¥R28-tih-1 Cﬁaﬁiéﬁld]!ﬂ.ﬁ.mo%ta-ena-carboxyhc acid is obtained in the

form of a light brownish powder.

IR (KB1): 1799 cm™ (B-lactam), 1672 cm™ (CHO), 1606 and 1542 cm™ (carboxylate)

UV-Spectrum: A, in H,O = 302 nm.

of t he

10 g of 7-amino-3-formyl-3-cephem-4-carboxylic acid in 200 mi of acetonitrile :
methylenchloride (1:1) are treated with 37.4 ml of N,O-bis(trimethylsily)acetamide at

room temperature within ca. 5 minutes. After ca. 30 minutes the reaction mixture is

cooled to -10° and 21 g of 2-(2-tritylaminothiazol-4-y1)-(Z)-2-methoxyiminoacetic



treated with tert.butyl-nethyl ether. A crystalline, alnost colourless
precipitate is obtained, filtered off and dried. Crystalline .

N-(1, 4, 5a, 6- Tetrahydr o- 3- hydr oxy-17- di oxo-3H, 7H-azeto[ 2, 1-b]furo[ 3, 4-d] 1
, 3] 1t hi azin-6yl)-2-(2-trityl ani not hi azol 4-yl)-2- nethoxyi m no | '

am de i s obtai ﬂ’?’#‘?’orm of a diastereomeric nmixture in the ?gﬁ'gﬁg??dzga.
1:1. d) Trifluoroacetate of

N- (1 4A. 5a&6-t et r ahdr o- 3- bvdr ox- 7- di oxo- SH?ﬁ- azetor|[ 2-
bl furol 3. 4.dl fl,31thi.agzi ngll|2-t2-a-mu ' Lk rdi¥ds 30 2522 ARP @RI 481 noacei c
N- (1, 4, 5a, 6- t ejnirbé GheredetitinChixate Is tfeatidowith 3hinl/of water. The teinpefdture oiises4o

d][1, 3] -thiazin-yl S2- (2-ari not hi azol 4yl ) - 2ret hoxyi ni cetc.acid apide are
i ntroduced i nt@?EhMOIth&WngE& i‘B“"éés G"‘Pg e §r‘§taﬁg1'é° rai ses

Lo 100 The I eapllofelluided @ this fiidtt b strfihg SPeondfludd fo b£ I 03hindred s d e d
dropwi se into m 1ot diethyl'ether. The m xture obtained is stirred for
ca. 5 mnutes fildtién thecsobunt of the filtrate dbtaived isi evaparated Ehej evaparation resigpe ishe

trifluoroacetate, of 1.4 5a 6:te h : ot 3

hydr oxy- 1, 7- di Mﬁ%%@@&%’f%‘?}%@% plmoagt colourless preciptate S5 »_ amin
OL hi azolj— 4-ylam&fne$tﬂ1@feui<¥ffa@m Cryaeilithead¥i(114,50,6- Tetrehydeo-Bchydfoxpd, 7t 1 i s
obt ai ned. Exanple B) Trifl ugroacet . . s

N-(1, 4, 5a, 6- t edipxorgHy -M%hlM@'ﬁi@ﬁéﬁ&%ﬂ&&z@r‘&?ﬂmﬁm’4ﬂn‘

b] furo[ 3, 4-d] [ v idlintakdtichei ide is obtained in form of a diastereomeric mixture in

yl). (2 - 2-(2-a'}1'1=§%)’¥ lP!’lizol gq;?%mgld%ﬁsy?j‘? oxyi m no)acetic acid amde is

obt ai ned in f otteratio of ¢a. dtt yel | ow powder anal ogously as described in
Exanple A) c¢) to d) but using in step c)

2-(2-tritylam not hi azol -4-yl)-(2Z)-2-hydroxyi mno acetic acid chloride
instead of 2-(dy ftiffudioacsil® of\No@ Al Sh.6 ‘ J ' 4 dH:azetof

chl ori de. WO 96135652

PCIEP96" 02023 | ¢ 13
Hydrochl ori de of .4
N-(1,4,5a,6-tetr - 3- hydroxy-1, 7-di oxo-3H, 7H-azet o[ 2, 1-

bj f ur of 3,.4- dI [ 5 g3]of Na(lakSasb-Etrahydro-3hgdeoxylel-dioxo-2H THi-azetold hiblfaraf3.4- ( 7) _ o_ (1

| uoro- net hoxyi4m RO, | z‘l'ﬂﬁim: ‘Iﬂﬁza Y@Q Walel & aéid Qfnide
7-am no- 3-for nﬁm’gj)%:l%%ﬁ;éﬁ&?a%gr oxyli1c é% ﬁﬁédé%“;ﬁtnggcgaof 80 m %'F'
net hyl enchl or i itgrodnckd3ftor20 mi ofwifluors aceii¢ acid ot 8% The demperatgre ipises 9d0  of

N, OB (11 et g2 ek i1 42kl ol bl dh B 20 |

obtai ned to whi .
(5-am no- 1, 2, 4l lof Askittivicther3Thé inixXtdfre-cbtainedds swirrdibofoy icari Siminntes iapd filtered. A

chloride, obtainable for exanple as descrihed in Exa l, Qf ,EP5 ) 681,

are added. TheWé‘&H’c“Foﬁ%"?ﬁ‘?ﬁ’% w@yiOfﬁg&nﬁgmﬁaﬁ%@Aﬁﬁd%&g %} of

acetonitrile pydroxy-1,7-dioxo-3H,7H-azeto[2,1-b}furo[3,4-d]{1,3]thiazin-6-y1)-2-(2-aminothiazol-
4-y1)-2-methoxyiminoacetic acid amide in the ratio of ca. 1:1 is obtained.

Example B)

Triflucroacetate of N-(1,4,5a,6-tetrahydro-3-hydroxy-1,7-dioxo-3H,7H-azeto[2,1-
b)furo[3,4-d][1,3]-thiazin-6 y)~(Z)-2-(2-aminothiazol-4-yl)-2-(hydroxyimino)acetic
acid amide

is obtained in form of a light yeliow powder analogously as described in Example A)
¢) to d) but using in step ¢) 2-(2-tritylaminothiazol-4-y1)-(Z)-2-hydroxyimino acetic
acid chloride instead of 2-(2-tritylaminothiazol-4-yl)-(Z)-2-methoxyimino-acetic acid

_ chloride.



containing 10 g of water are added and the m xture is filtered to renove
I nsol ubles. The filtrate is evaporated. The residue is treated with 500 n
of acetonitrile, the mixture is filtered and the filtrate is evaporated.
The solid obtained is treated with tert.butyl-nmethyl ether and dried. The
hydrochl ori de oWwd¥6(3s¢92, 5a, 6- Tet r ahydr o- 3- . PCI/EP96/02023
“hydr oxy- 1, 7- di oxo- 3H, 7H-azeto[ 2, 1-b] furo[ 3, 4-dI [ 1 :
,3]-thiazin-6-yl)-2-(5-amino-1 , 2, 4- 56

thi adi azol-3-y|_)-(Z)-2-(fIuoro-rret hoxyi m no)acetic acid am de i s obtained
in the form of Exampdh€) br owni sh powder . Exarrpl e ‘D) Hydrochl oride of

N.(1,4,5a,6-te g

b] fnro[ 3, 4-d] [ @?x{i@”%% n. lg'(?fﬁggé t%gqha%ﬁ gf??oéiﬁol%liynzu(etoé Poxyl mn
o)acetic acid :bumdqs{lOd]m,ﬂﬁtthD-B(s‘-minplhB44hip&aml‘B-ym(mmnoto-ac| d are
suspended in 1500 'B{ on| r|I and cooled to 00. Wthin ca. 20

m nutes 170 ni “Eﬁ"“f@! "Q? g )’F‘g | yl ) acet ani de are added under

stirring. WthiggfgenkonBf 31 oﬂv-aﬂn@&r&am-s% P carboy3 it aLidGh a nifkived) 1S
cooled to -10 an?j Wﬁl ch é?gé (2-am not hi agﬁgl o:@hi e

(acet oxyi mi no) &E&Qiﬂﬂ of anthydenc ﬂé%a@f%o maaéacthmtpéﬂts.saﬁ)sd g‘n& CsWiithh 16, mi0f that

t he tenperatur f Rﬁ'ne?lﬁffﬁ a@%}aﬂﬂ

continued for E:Née é% mn teléli f%i "W@u?%ﬁﬁ @mg%?}%og%eﬁgl rring
is continued fmhloha39glgft(5renunlﬁl %Mm-ﬁb(ﬁfﬁdﬂﬁme&laxylmﬂmeﬁsaaﬂ room

tenperature. A grystallin at e te shed with
ca TS50 m of SoB dbaBieIaf Stainid acsghnga in Exwpbls o cin- 100 HE

hydrochl ori de @fided: THe feadiibntmixfiré & flired Forccal ¥ dioax at-0k, 360ml of acetonitffle96/ 35692

PCr TEP96102023
_ di 0X0- 3H, 7H aSeRHRiRg 10§ of Water are addad;and fthe mixyreis Hltcred tczwvamsnbﬂw -azol 4-

yl)-(2)- -2-( oaetfree i@&ﬂ%&ﬁﬁd"ﬁ:e%dl&he'ﬁuﬁmmcbmﬂnﬁ&rﬁt@ﬁmﬁe the
di astereonmeric mxture in the ratio of ca 1:1. Exampl e E Hydrochl ori de
of N-(1,4, Sa, 6 mixureds filtersd and fhe Blipte s svaporsesl. The § freated with

bl f-ar of 3, 4-d] | gﬂ&%ﬁg iyl eﬁle}ﬁﬁ%r %@ﬂ&ﬁl’o&@&ﬁd&oﬁﬁh&ﬁa%ﬂﬁf&iy' m no) a

cetie acid am Ior|
N-(1, 4, 5a, 6- tebmw-b,ﬂ-:zhwmy-mtam -bifurof3i4-djit.3]-thiazin-6-y1)-2-(5-amino-1,2.4-

azsto[ 2, 1-bj fu I (acet
oxyi mmo) - acet ?@@#&9&%@%@%&?@4& 'ﬁnéﬁ%d‘g %ﬂﬁ@g %c%t%%%d%'?l efoglﬁd
treated wth 58f allight brosrhish pawderl 1. nt of 8 N HCI. The action m xture is
stined for ca. 14 hours-at roomtenperature. A clear solution is obtained
which is diluted with water-free acetonitrile

Example D)

Hydrochloride of N-(1,4,5a,6-tetrahydro-3-hydroxy-1,7-dioxo-3H,7H-azeto[2,1-
b}foro[3,4-d][1,3])-thiazin-6-yI)-2-(2-aminothiazol-4-yl)-(Z)-2-{acetoxyimino)acetic
acid amide

40 g of 7-amino-3-formyl-3-cephem-4-carboxylic acid are suspended in 1500 ml of
acetonitrile and cooled to 0°. Within ca. 20 minutes 170 ml of N,O-bis(trimethylsi-
lylacetamide are added under stirring. Within ca.15 minutes at 0° a clear solution is
obtained, which is cooled to -10° and to which 48 g of (2-aminothiazol-4-y1)-(Z)-
(acetoxyimino)acetic acid chloride are added in portions in such a way that the
temperature of the reaction mixture does not exceed - 8°. Stirring is continued for
ca. 60 minutes at -10° and 168 ml of water are added. Stirring is continued for ca.
further 20 minutes at 0° and for ca. 2 hours at room temperature. A crystalline
precipitate forms, is filtered off, washed with ca. 350 ml of acetonitrile and ca. 100
ml of ether and dried. The hydrochloride of N-(1.4,5a,6-tetra-hydro-3-hydroxy-1,7-



to obtain the fold volune. The solvent is evaporated off to obtain a
volunme of ca. 10 ml, which is treated with ca. 200 ml of acetonitrile. A
precipitate forms which is treated with ether, filtered off and dried. The
hydr ochl ori de o 4, Sa, 6-tetrhydro- 3-hydroxy-1

. 7-di 0x0- 3H, TH- 3 21 _b]furo[ 3, 4-dl [1, 3] -t hi azi n- 6-yl ) - 2- ( FCTEPI6N2023
am not hi azol -4-yl)-(2)-2-(hydroxyi m no)acets c acid arnide is obtained in
yel | owi sh col oured form Exampl e F) Trifluoracetate of

N-(1, 4, 5a, 6-t ety - - 1 o7 d] -3 t

b1 urof 3. 4. ] [ HOYSH Aty REiabud s P T8 G abdnimsol 4 Iy @ o o
y.1- nethyl et hw&mmﬁmmiwbmﬂhdbinihmhfaidmm&icmm&inthéght

br owni sh powder anal OgOkl as described in Exanple A) a) to c) but using
2-(2-trityl ani FSoT #3011 yI) (2)-2-[(]-carboxy-| - met hyl et hoxy) -

i m noasetic acid chloride instead of

2-(2-trityl am not hi azol -4-yi)-(2)-2-methoxyi mno- acetic acid chloride.
Exanpl e G N-| Example E)

tﬁl ggl g ge;{ahﬁgdg“?'! {lcli‘x'écar on bg_h *yggéfd}gxlo-#ﬁﬂ%é?% nt en0| c

aci d ﬁﬁ;’iﬁ,@&ﬂ[l,s] thiaz:n-6-yl)-2-(2-aminothiazol-at-yl)-(Z)-z-(hydroxyimino)aeetnc
PCTAEP96/ 02023 58 amde is
obt ai ned in foffifgmide ; ght browni sh powder anal ogously as described in

Exanpl e A) c) §@ g)oflthd hytibéMoride of N-(1 4,5a.6-tetrahydm-3-hydroxy-l ,7-dioxo-3H,7H-

2-(2-(trt. butoxycar bonél am no t hi azol - - -pent enoi ¢ acid chloride
i nstead of 2- (mz.ﬂ;b] mm’éﬂﬂ 133 ﬂlﬂl YH-68)-2r{asetoxyimina)-
chl ori de. | &

1- (hydr az| n0| ﬂﬂ?%il%gr g@%ﬁd ﬁi%ﬂ roac%tamglle and treated with 53 mi of

of e4-for rryl - - wamaﬁﬁmhnﬂtolmsa\tmwn@remimmnﬁ{&:ﬁsmdffor ca 14 hours at room

! cat ot w t h Do ok e el 1 phne b dipid i e swaioly
reated w I

clear sol utionyg spesihithe S86ld th:ﬁ:eme& H&lﬁeﬂﬁs &Qﬁbﬂtédtdffm:ﬁa%ﬁﬁﬂw& The

solvent is eva orated. Crystalline igrmo

4-f oi nyl -1 - [ i mOanwhish is M%{‘hﬂ] pal ?feawtentgye-a&mwm forms which is
treated with ether, filtered off and dried. The hydrochloride of N-(1,4,52,6-tetrahydro- -

3-hydroxy-1,7-dioxo-3H,7H-azeto[2,1-b}furo[3,4-d]{1,3)-thiazin-6-y1)-2-(2-
aminothiazol-4-yl)-(Z)-2-(hydroxyimino)aoetic acid amide is obtained in yellowish
coloured form.

Example F)

Trifluoracetate of N-(1,4,5a,6-tetrahydro-3-hydroxy-1,7-dioxo-3H,7H-azeto{2,1-
b]furo[3,4-d][l,3-]-thiazin_-6-yl)-2-(z-iminothinzol-cd-yl)-(Z)-z-[(l-carboxy-1-
methylethoxy)iminoJacetic acid amide

is obtained in form of a light brownish powder analogously as described in Example
A) a) to c) but using 2-(2-tritylaminothiazol-4-yI)-(Z)-2-[(1-carboxy-1-methylethoxy)-
iminoacetic acid chloride instead of 2-(2-tritylaminothiazol—4—yl)—(Z)é-methoxyimino—

acetic acid chloride.

Example G)
N-(1,4,52,6-Tetrahydro-3.hydroxy-1,7-dioxo-3H,7H-azeto[2,1-b]furo[3,4-d][1,3)-
thiazin-6-y1)-2-[2-{tert.-butoxycarbonylamino)thiazol-4-yl]-(Z)-2-pentenoic acid



b) Hydrochl oride of 4-form -1 .4hdrazi noi m nonet hyl f pi perazine 48.1 g of

t he hydrojodide of 4-fonnyl-I-[imno(nethylthio)nmethyllpiperazine are

di ssolved in 100 mM of water, run through a colum filled with 800 nl of a
strong basic ion exchanger in chloride formand eluated with 850 m of

wat er. The sol vemtosssogvaporated to obtain a volunme of calL 100rci/EPsGo2M23 | S
treated with 7.35 g of hydrazinehydrate. The reaction.m xture is stirred
for ca. 1 hour at roomtenperature and t hé8sol vent is evaporated off. The
oi ly hydrochl oride of 4-fornyl-I- (hydrazinoi m nomet hyl) pi perazi ne

crystal lizes oamideyj ng. g Di hydrochl oride of 1

4hydrazi noi mn i ' Snish i :

4-formyl -1-( hy%@%@%fﬁgﬁm ?l;i/i??tlpll{r[o)er az ﬁﬂﬁé%ﬁéﬁﬁe@%@%%%‘“%ﬁ

met hanol and t A3@) edd)/but losing 242-(tdibutoxyddrsonylaino)thinzol-d-y1)+«(Z)-2-pemtenaic ed f or
ca. 14 hours .at, ,ropomtenperaiure..A white ci.pLtate forps, is filtered
of f, washed wi #¢id ﬁ@?ﬂ%ﬂﬁ%ﬁé &ﬁ@@%ﬁ“&‘ﬂ@%ﬂ@%ﬂ%&@&%ﬂﬁ acid”

wat er | et hanol . cgib@dedi hydrochl oride of |- (hydrazinoi m nonmethyl)-pi perazine

is obtained in crystalline, colourless form W013592

PCT/ EP96102023 59 Anal ogous in the
manner as descCg| igh Exanpl e H) conpounds of fornula IV of TABLE 2 may
be obt ai ned: Ekbiape' ) TABLE 2 Ex

R2 Dihydrochloriide ¢f 1-(hydrazinoifimonethyl)piperazine |[D|N i

N 1 HO H a) to c)

25.5 g of 4-formyl-1-piperazinecarbothioamide are suspended in 80 ml of methanol,
treated with 22 g of methyliodide and refluxed. Within ca.10 minutes a clear solution
is obtained. The mixture is cooled to room temperature. The solvent is evaporated.
Crystalline hydroiodide of 4-formyl-1-[imino(methylthio)methyl]piperazine is

obtained.

dissolved in 100 ml of water, run through a column filled with 800 ml of a strong
basic ion exchanger in chloride form and eluated with 850 ml of water. The solvent
is evaporated to obtain a volume of ca. 100 ml which is treated with 7.35 g of
hydrazinehydrate. The reaction mixture is stirred for ca. 1 hour at room temperature
and the solvent is evaporated off. The oily hydrochloride of 4-formyl-1-
(hydrazinoiminomethyl)piperazine crystallizes on drying.

dissolved in 400 m! of methanol and treated with 50 of HCl_,.. The reaction
mixture is stirred for ca. 14 hours at room temperature. A white precipitate forms, is
filtered off, washed with methanol and ether, dried and recrystallized with
water/ethanol. The dihydrochloride of 1-(hydrazinoiminomethyl)-piperazine is

obtained in crystalline, colourless form.



) WN- CHI - C 11 a) to C
0 N-C NH NHa K) 'C N
H HCO H a) to c¢)
NHNH 2 L) N- CH 2HC ﬁﬁ,}.'ﬂ_ﬁ)
to c) yvom:a% -N\ N-C : ) ’“’m
N CH &gCL H a) to c¢)
(G, -N+(CH 2-NHCN \ NH- NH2 N)
:Or N-CH3 ek - % XN
0) y M@ﬁ ?w mannéd as el in Example H) com%ﬁ?‘og formum'ﬁ of
M NC TABLE 2 may be obtained: NH- NH, : WD 96/ M692
PCTMB/ EP02023 60 Exanple P)

1- Ami no- 3- (2- hydr oxyet hyl ) - 4- net hyl guani di ne 12.7 g of
2- met hyd am no- 2- oxazol i ne ar di ssol ved IPABLENR of water, treated with 3 g
of hydra2| nehydqr.a and _stirred. 3 hour S per.a _The
solvent is evar%‘ed hnd | - am no-g- (2- hydr oxye hyI )éd{ret hy L dine 1}
obt ai ned as oi I Si dpe crystalli’zZt ng upon cod i ng.

| HCl H)a)toc)

N—CH, H) a) to c)

/\4'
\/\

NH-NH,

—NH—C
(CH,),C N

NH-NH,

NH-NH,

M) . N 2HCL- H) a) to ¢)
(CH;), —N—(CH,),—NH—C

NH-NH,

N) /7 \ N CH, HCl H) a)to b)
OHC—N N=—C .

N/ N

NH-NH,

L) M 2HCI H) a) 10 ©) ]
CH, = N—C
: /N




Exanpl e Q Hydrochl oride of

1, 1-di net hyl - 4- (hydr azi noi m nonet hyl ) pi perazi nl unchl ori de a} Hydroi odi de
of 1.1-di methyl 4rim normefthvti W-neffl | pipeaiiuid 3.2 g of

4- et hyl -1 = pi per azi necar bot hi oam de are suspended in 100 m of net hanol .
6.2 g of nethyl WOS6RE9%re added and the nixture is refluxed foPCHER642023
“hours and cool ed to 20 ab. The hydroi odi de_of 1, 1-di net hyl 4--fi m no-

(et hyl t'hi o) met hyl | pi perazi ni um odi de precﬁupi tates, is filtered off and
~dried. b) Hydroch i de of

1. 1- di et hyl 4- CRSBPEA 'noi mi nonet hylwpi per azi ni unchl ori de 6.57 g of the
hydr oi odi de_ of 1 arhini3veskydrodyekliyl)-faietkylfudridine) met hy| ~pi pe- |

razi ni um odi de are dissolved_ in_70 ni of water, run through a columm filled

Wit h 150 m 1 laming-2-oxazeling andissglved ; in 0 mbof water, deated Mithd yat ed

&7
with 250 il P@&ﬁ \ﬁ%ﬁ is'iin‘éﬁ?&‘){?? #ﬂﬂﬁﬁ L3 tO a
vol unme of ca. gg*h , ﬂe%l C &}ds treate em?ﬁﬁﬁ%)f%mnﬁg yglrréégh%legﬁ]s%fpate
and stirred ovisrevapdrated Ik 1-aminoi3v@rhydioxyethylpdmeathylgushidinerid obtained as oilyie
obtained is treated wth n-hexane.,. The hydrochloride of 1,1
_di met hyl - 4- ( h{FEIS FRE & erazi ni unchloride is obt ai ned.
Exanpl e R) Tri hydrochl oride of 1-[hydrazi no(nethylim no)nethyl]piperazine
al Hydrochl oride of S-methyl-2-methylisothiosem carbazi de A sol ution of
239.8 g of theEX§BPKiQNi de of S-Methyl-2-methylisothioseni-  carbazide in
\1/\%09235322 9\2Nat eHydrochlbtide YrAVB Birfethl4) By df dzirofMlindmictylfpaerAlinitin chloride
PCTI EP96/ 2023 . 61 strong basic
i on exchanger | ' fiopr R, el YN ROV=) . . o |
| yophi | i zed an%p ! s TS tTeo FTn etner.
precipitate is 32ig ofdenethylfl-pipetrazinécatbothidamidey ate sudpemdedde 100 ml of

S- et hyl - 2- met hyl i sot hi pgem carbazi de .S, oht ai ned as_a i solj d.
Mel ting point 11%“'3““‘9*0?‘ ﬁy&f%ﬂvg?‘?g%m&f‘d‘““ the RS Ferlifled for 222
&l f onyj L- - | hdWaviheudsraid crofadto-20® ub.i The! iy@ioiadidecofl 1,1-dinethyidefiinef! 20 g of
freshly distilleg @Oty easniniodide predlpitaes. 18 Filtered off and dried.

raziniumiodide are dissolved in 70 mi of water, run through a column filled with
150 ml of a strong basic ion exchanger in chloride form and eluated with 250 ml
of water. Water is evaporated off the eluate to obtain to 2 volume of ca. 50 ml,
which is treated with 0.9 ml of hydrazinehydrate and stirred overnight. The
solvent is evaporated off and the residue obtained is treated with n-hexane. The
hydrochloride of 1,1-dimethyl-4-(hydrazinoiminomethyl)piperaziniumchloride is
obtained.

Example R)
" Trihydrochloride of 1-[hydrazino{methylimino)methyl]piperazine

2) Hydrochloride of S-methvl-2-methvlisothi icarbazid
A solution of 239.8 g of the hydroiodide of S-Methyl-2-methylisothiosemi-
carbazide in 100 ml of water is run through a column filled with 1500 ml of a



hydrochl ori de of S-nethyl-2-nethylisothi osem carbazide in 250 ml of ethanol
S refl uxed overnight and the solvent is evaporated. The oily residue is
di ssolved in 70 M of hot isopropanol and the solution is slowy cool ed
to 20. A preci pltate forns and the mixture is allowed to starRgpigpbeuzaes 2
hours at 4. TheVP¥hioride  of W
. 4-fornyl -1 -[ hydrazi no(net hyl i mi no) net hyl lﬁi perazine is filtered off and

\%

recrystallized fromi sopropanol. c) Trihvtrchloride of I - ~dalno
yef f vm noi net hy[.] ~ Jr%e? fBMﬂr ' luate
| - fornyl A—4hydr%{§J E%?ﬂé?%yfxcm mo pI peragglmr?g{eu%gféé | 'srggle\}lgd l|$n 250

m of methanol .t ﬂuﬁhd@xdlﬁélyoﬂ:mmmldummdm&emero'ﬂueapmmtatelsst|rred

by ch bs i e e olfnd deed AoeiBarcRipde of At b iRt o

(et hyl.i m no) methiydridei i 8b@ied @s aSwitetsalided in formof a white product. I n
anal ogous manner as described in Exanple R) but reacting the hydrochloride

of S net hyI - i soMeltingpoigak¥a%i de or the hydrochl oride of

S-met hyl - 2-met hyl i sot hi osem - carbazi de or the hydrochl oride of

S- et hyl 4 met hyl i sot hi oseni carbazide with a correspondi ng am ne conpounds
of fornmula | VbpH "'a::;,,_uur ofid-fdrmvh bilbydeazino(methvliminoimethyllpiperaz

i AZpixgi 9630 g of freshly distilled formyliGerazine and 27.3 g of the

PFCTI P96f 02023 pydrochloride of S-methyl-2-methylisothiosemicarbazide in 250 ml of ethanol i8)

#NH Ha,
NH NHLi refluxed overnight and the solvent is.evaporated. The ¢ily residue 1s%|ssoi\lved mn
||;|l|6—1|- NHR - 70 ml of hot 1soprop£nol b i solution is sl&vly cooled to 20°. A precipitate

forms and the mixture is allowed to stand for ca. 2 hours at 4°. The hydrochloride
of 4-formyl-1-[hydrazino(methylimino)methyl}piperazine is filtered off and
recrystallized from isopropanol.

10 g of the hydrochlonde of l-formyl-4~[hydrazmo(methylmnno)methyl]plperazme
are dissolved in 250 ml of methanol. 50 ml of HCl,,,,. are added, the mixture
obtained is stirred overnight and the solvent is evaporated. A solid residue is
obtained which is dried over solid KOH. The trihydrochloride of 1-[hydrazino-
(methylimino)methylJpiperazine is obtained in form of 2 white product.

In analogous manner as described in Example R) but reacting the hydrochloride of
S-methyl-isothiosemicarbazide or the hydrochloride of S-methyl-2-methylisothiosemi-
carbazide or the hydrochloride of S-methyl#meﬂlylisothidsemicarbazide with a
corresponding amine compounds of formula IV of TABLE 3 may be obtained.

TABLE 3

— T
a ﬁ Ex. R, Salt




U) HN~C#N- CH8 HCl
Ni | - NH2 V) COH NH

2HC _ CH$ N- NH2

CH8 Exanpl e W Hydrochl ori de of

1- Am no- 3- ( 3, 4- owdp9emsan2y benzyl i denam no) guani dlne 1 g of the hyETEPPIAR0IIde
of di am noguani dine are dissolved in 10 m of 4 N HClI and diluted with 20
m of nethanol. This solution is treated B8ickly with a solution of 1 g of

3, 4-di hydroxybenzal dehvde in 40 ni of nethanol. The reaction mxture is
stirred for s_rre m gut es |pt room t enper at m and the kol vent ge§- evapor at ed
off. The residue is suspehded | ereH,—u \acet-oni.tril b, The preci pltat
formed is f||tred off and dried. The hydromnNmride o x
| - am no- 3- (3, A‘ di hydr oxybgenzj | i denam no)- guanidine }s obt ai ned. 4‘. e
X) Hydrol odi dgl of S-Met hy} -4cycl opropyl t hi osem carbazjde 295 ng of
4- cycl opr opyi thi osem carbjpzi de are di ssol ved i n5m pf dry nethanol gnd
treated with 357 0 S WOVARMOIO ISR oAy 200 '
nitrogen for da. 5 Pours,]| cool e dtrga?'&"t‘.i W|th di e} hyl et hBCl A l
colourless prdcipitate of| the NH— 'VAD 9613502 }
PCT/ EP96/ 2023 | NH-NH, -1 63 hydrol odi dff of
S- Met hyl 4-cycl| opropyl t di oseni carbazide is formed, fil L er ed of f, washed with
di ef yl et her arfjd arll%a anpre v) _N—cH, "l '
HONH==C_ |
\
NH-NH, J
|
‘ V) GH, NH 2HC1 !
| N—(CH,),-NH-cf |
\‘ OH, lil NH, }
CH, |
, |
I I
Example W)

Hydrochloride of 1-Amino-3-(3,4-dihydroxybenzylidenamino)gnanidine

1 g of the hydrochloride of diaminoguanidine are dissolved in 10 m! of 4 N HC] and
diluted with 20 ml of methano]. This solution is treated quickly with a solution of

1 g of 3,4-dihydroxybenzaldehyde in 40 ml of methanol. The reaction mixture is
stirred for some minutes at room témperatlne and the solvent is evaporated off. The
residue is suspended in 50 ml of acetonitrile. The precipitate formed is filtered off
and dried. The hydrochloride of 1-amino-3-(3,4-dihydroxybenzylidenamino)-
guanidine is obtained.

Example X)

Hydroiodide of S-Methyl-4-cyclopropylthiosemicarbazide

295 mg of 4-cyclopropykthiosemicarbazide are dissolved in 5 ml of dry methanol and
treated with 154 ml of methyliodide. The mixture is stirfed at 40° under nitrogen for
ca. 5 hours, cooled and treated with diethylether. A colourless precipitate of the



Hydr oi odl de of S-nethyl-4-mbutylthiosem carbazide 147 ng of

4-n-butyl thiosernicarbazide in 2,5 m of dry netharol are treated with 149
ng of methyliodide. The m xture is stirred under nitrogen for ca. S hours,
cool ed and- reat ] di ethylether. A colourless precipitate

hydr oi odi de of W4- n- butyl t hi oseni carbazide is forned, W&’ﬁ”ﬁf,
washed wi th diefhylether and dri ed. Exagpl e 2) .

1- Met hyl -5-nercapto-1, 2, 4-triazol -3-carboxyl |l c acid hydraxi de OA8 g of

(]j-l ;nsaz)lhzlad in r{,&ﬁﬁ#&ﬁé\v %#W%MMWE @Hgd’%ydr ate and

stirred for cavasBedﬂwithd:eﬁiylélhwanAdpeém pitate of

1- net hyl - 5-uercapto-1,2,4-triazol -3- carboxylic acid hydrazide is forned
filtered off, washed vvith met hanol and dried. IR (KBr): 1669 cnmi, 1608 cm
', 1517 o' 'BamiRy§300 MHz, DMBO-cLJ: 35A (NCH3); 143.3, 154. 3 and 166.7

Exanpl e AA) Hydroi odi de of 1,5-dinethyl-2-(bydrazi noi m nonet byl ) pyrrol al
1. 5- Di et hyl pﬂ!@b@@wftﬁymw&ﬁrnjbﬂ thingemicaphagideno- 1, 5- di net hyl pyrrol are

m “of an et hand 18 PSR Iesta AR G35 ol O iy hdanfil BB WAL, 0

i s heated for mgof fbthybadide. Tie amixtme xscsha‘eduader]ﬁtrog"e‘hdorcarsmoulspcmhcbwﬂre i's

led and the sal ted, of f to.obt t
Vol ume. T - cra Py BrBrISSEE X Seibies aripice, oo Eilaid B S Bieshyiden-a: oo
in the fOf M Ofhufylthidiethicki®hazi@d\isiTored) filtaded off, wisHdCWilt didih§Ritef add dried.

5-di net hvl - 2- I|mno(rrethylthlorrrethvlInvrrol | g of

1. 5-di met hyl pyf fol - 2-car bot hi oam de are dissolved in 20 m of nethanol

WO 96/ MB2

F>CT7EF>9610202§:"""“’le 2) 64 and treated

with 1.7 g of lmtl;yl-sadéndcptoWaﬁaannbMyut aeid li;alrati&u r ed for about 5
hours at room,t epature,. Thes n va nt|I stalllzatlon
starts. Thé&" Pﬁgmlédﬂ?‘@ ‘é %ﬁég b IW] HPodi de of
1, 5- di et hyl - Zissolved in1i0nfd mahiwiahm fpdted h&ﬁumrm of hy&aﬁnéhy&raﬁchrﬂfshm&/as hed
w th met hanol and dr.i ed.

for ca. 2 hours at 20°. A precipitate of 1-methyl-5-mercapto-1,2,4-triazol-3-

carboxylic acid hydrazide is formed, filtered off, washed with methanol and dried.

IR (KBr): 1669 cm?, 1608 cm’, 1517 em® '

C.NMR (300 MHz, DMSO-d,): 35.4 (NCH,); 143.3, 154.3 and 166.7

Example AA)
Hydroiodide of 1,5-dimethyl-2-(hydrazinoiminomethyl)pyrrol

a) 1.5-Dimethylpyrrol-2-carbothioamide
5 g of 2-cyano-1,5-dimethylpyrrol are dissolved in 40 ml of ethanol and treated
with 10 ml] of triethylamine. 50 ml of an ethanolic H,S solution (3.8 g/100 ml) are
added and the mixture is heated for ca. 15 hours in an autoclave at 70°. The
reaction mixture is cooled and the solvent is evaporated off to obtain ca. a quarter
of its volume. 1,5-dimethylpyrrol-2-carbothioamide crystallizes upon cooling at 0°

in the form of a light yellow precipitate.

b) Hydroiodide of 1.5-dimethyl-2-fimi hylthi hyl] ]
1 g of 1.5-dimethylpyrrol-2-carbothioamide are dissolved in 20 m! of methanol

-



c} Hydroiodide of 1.5 dinethvl-24hvdnzi noi m nonet hvl ~pyrrol 1.3 g of the
hydr oi odi de of 1,5-dinmethyl-2-[im no(nethylthio)nmethyl]pyrrol are dissolved
in 20 mM of nmethanol. 0.28 g of hydrazi nehydrate are added. The reaction

m xture is-stirred for ca. 3 hours, the solvent is evaporated off and the
residue is recrWaRse92ed fromacetonitril e/ ether. The hydroi oBCHEP02023

1, 5-di met hyl - 2- “(hydr azi noi m nomet hyl ) pyrrol is obtained Exanpl e AB)
Hydr ol odi de of 3, 4-di hydr oxy- 2- (hydrazind&hinonethyl)benzene is obtained in
anal ogous manner as described in Exanpl e AA), but using 3, 4-

di hydr oxy- t hi obend traeterbwith d¢7eg of mﬁwlwﬁmﬁ@smw mixture. xeammmebnﬁtée

Exanpl e AC) 7- A, gﬂ?h‘ &ﬁ#mﬁmg PEF’{‘ @E&ﬁﬁ sa&fr boxylic
acid A solution o?gf? t he hy ?g%ﬁtﬁlegi éaé% no xyacetlc aC| din 20
m of water is ﬂhewsnheumdmledsmmaw‘hg'hamy@tam:bﬂlyémlﬁlq oft1,5-thimethyd2ochl or i de
of 6-am no-1,4

t et r ahydr o- 3- hyZ*FB&%(mf‘hfl“%‘P&%hﬂM‘fﬂl‘a{ﬂ%f’é’fE pshed withy methanol and drieg; o

The m xture is stirred for ca. 8 hours at
7- AXni no- 3- [[(carboxyrret hox )i m no rret hyIJ- 3- cehem4 car boxylic acid
preci pitates EhiEOINGHE Qo RUNEL hydigzipoimingmethyDRymol: i | t er ed off washed

wth 5 m of ﬂn&ﬁ @mﬁ
7- Am no- 3- [(rreth xy| m gogmt%y ] '5)-& e-(r?l ?:ar bo’gﬁfhlc agﬂ sol utlon of
0.5 g of the dissolveshing2Q mbobmemmmmﬁspdhmmmtqmmmmamm i s

treated under hem 4-
carboxylic aci"§ té‘%ed'sgﬁvgar gog(%f"\(l)é i’%g}’ 'ggﬁ(guér}’g 'sa?‘aw %ﬂfa?nd@fé re§1dﬁ§ﬁ-
rnA;noP(r)n g%[gl st v\/.rf?gmcr S alqsﬂel ich are ‘&ﬁd&)@ﬁ(yjidgn\oag%?éggggi Piiates
PCT/ EP96/ ozozg) dmmmmmxwlt)wml is'Chesined’ 65 filtered off,
washed with 5 m of cold water and 5 m of acetone and dri ed. Exanpl e AE)

7- Am no- 3- [(h}éﬂeox i m no) nmet hyl ] - 3- cephem 4- car boxylic acid a) A solution
of 1.26 g of thlori de of hydroxylamine in 7.5 ml of water is

Hydroiodide of 3,4-dihydroxy-2-(hydrazinoiminomethyl)benzene
is obtained in analogous manner as described in Example AA), but using 3.4-
dihydroxy-thiobenzamide instead of 1,5-dimethylpyrrol-2-carbothioamide.

Example AC)
7-Amino-3-[[(carboxymethoxy)iminojmethyl]-3-cephem-4-carboxylic acid

A solution of 1.86 g of the hydrochloride of aminooxyacetic acid in 20 ml of water
is treated under stirring at 0° with 3.16 g of the hydrochioride of 6-amino-1,4,5a,6-
tetraliydro-ii—hydroxy-l.7-dioxo-3H.7H-azem[2,1-b]furo[3,4—d]{1,3]thiazin. The
mixture is stirred for ca. 8 hours at 0°. 7-Amino-3-[[(carboxymethoxy)imino}methyl}-
3-cephem-4-carboxylic acid precipitates in form of colourless crystals, which are
filtered off, washed with § ml of cold water and 5 ml of acetone and dried.

Example AD)

7-Amine-3-{(methoxyimino)methyl]-3-cephem-4-carboxylic acid

A solution of 0.5 g of the hydrochloride of O-methylhydroxylamine in 10 ml of
water is treated under stirring at 0° with 1.38 g of 7-amino-3-formyl-3-cephem-4-
carboxylic acid and stirred for ca. 8 hours at 0°. 7-Amino-3-[{(methoxyimino)methy!]-
3-cephem-4-carboxylic acid precipitates in form of almost white crystals, which are



treated under stirring at O[err] with 4.74 g of the hydrochl ori de of

6-am no-1, 4, 5a, 6-

t et rahydr o- 3- hydr oxy-1, 7-di oxo- 3H, 7H- azeto[ 2, | -b] furo[ 3, 4-d][|, 3]t hiazin
and stirred for ca. 8 hours at O under nitrogen. The pH of the _reaction
mxture is adjWeMRHN%, 3.5 using solid sodi um hydrogen carbon 62023
7- Ami no- 3-[ (hydr oxy- I m no) net hyl ] -3-ce£gem4 carboxylic acid
precipitates in formof col ourless crys WhICh are filtered off,
washed with c 5 m_ of etonea drj ed. b) A
suspensi on of W‘fod’( ‘F#e‘"mm% 'Bé‘i‘fl‘f??‘? % ‘!F"E‘etrahydro- 3-
hydr oxy- 1, 7- di oxo- 3H, 7H azet o[ 2, 1- b] f ur o[ 3, 4- d][l 3]th| a2|n in 10 m of

di chl oronet hane ‘is treated under stirring at 4 with 2.67 g of NO bis-
(timethylsilyBxsoudedEde. A clear solution is obtained within 10 m nutes.

0.21 g-. of t %ﬂﬁﬁ . uﬁﬁﬂ g 1he reaction

m xture is st :*W-Qﬁ@#ﬂ“ %ﬁ?@&@’%@ﬁﬁ%&n at and the solvent is
evapor at ed off The resi due is treated with 10 ml of isopropyl al kohol ,
precool.ed to - A, no- hy i .NQ 4-car boxyl iC
aci d preci pi té?& sqlptiqn o é‘%é é’?#ﬁ%““"’&'&"é‘ﬁﬂ}ﬁm@%@wﬁ F}m

filtered off, wqmped uiidrstifring at 0P wiaed. 7ag otrtnbﬁymmdemmmalm@s
described in Exanples AC) to AE the ¢ r’g of Tabl e of formula VI may

be obt ai ned. tetrahydro-3-hydroxy-1, -d:oxo-3l-l. azeto[2.l-b]furo[3;tlag[193]§n in and Bsp:

R err] r .

P EPO6/ 02023 stirred fd.c! § hours at 0° under nitrogéh 'éléhepl-lofthxﬁ%@ngn@ﬁ%éﬁx%%s

[err] 2HCladjusted to 3.5A@jng solid sodium hydrogen carbonate. 7-Afinoc3-[(hfdroxyj-

2HC A unmo)meﬂxy!]—B—cephem—lt-carboxlelHa%% % tath in form of o&iourless
crystals, which are filtered off, washed with ca. 5 ml of cold water and 5 ml of

acetone and dried.

H

b) A suspension of 0.79 g of the hydrochloride of 6-amino-1,4,5a,6-tetrahydro-3-
hydroxy-1,7-dioxo-3H,7H-azeto[2,1-b}furo[3,4-d][1,3}thiazin in 10 ml of
dichloromethane is treated under stirring at 4° with 2.67 g of N,O-bis-
(trimethylsilyl)acetamide. A clear solution is obtained within 10 minutes. 0.21 g
of the hydrochloride of hydroxylamine are added. The reaction mixture is stirred
for ca. 2 hours under nitrogen at 4° and the solvent is evaporated off. The residue
is treated with 10 ml of isopropylalkohol, precooled to 1°. 7-Amino-3-[(hydroxy-
imino)methyl]-3-cephem-4-carboxylic acid precipitates in form of almost
colourless crystals which are filtered off, washed with 5 ml of acetone and dried.

Analoguously as described in Examples AC) to AE) the compounds-of Table 4 of
formula VI may be obtained.

Table 4




Al)
-NHC
AK)
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H
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H
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[err]
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[err]
H err] N-NH C6H] err]

H 2HC

[err]
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(EX.) Ex. Spectrum 1 (30068Hz, CDerr]QD): 8.43 (s, 1H, °
CH=N); 6.96 (s, IH CH); 5.99 (d, ' J=4.9 Hz, 1H, CH); 5.22 (d,
J=4.9 Hz, 1 H, ; 04 (s,]| 3H, [err]) . 3199 a 56 (§
quartet, J=17.B Hz, SCH rr])ocl:!f| —NAQ err Dl\/ggci[err]
D20): 3.6 and .3 (AB quart = , 2H “NH, SPH err]); 5.3
J=5.1 Hz, 1H, ferr]-lactam =p. 1 Hz, 1H,
B-l actam H) ;- . - Py 3 ‘
MHz, CDerr] S,—Nif-CEryH. 5§ 69 ( @HCI '
J=4.9 Hz, 1H, ; 4 13 . and RO AR ‘
quartet, .J=16.]B Hz, A ScHferr1), .81 (s SHH-CEFERRS 1), 3. 3H
OCH err]). (300 NH err], CDerr CD) 8 36 (s IH CHN: 6.
(s, 1H, CH); 88 (d J 9 Hz, 29 9 Hz,j
CH): 4.00 (s, odPerr1): # 3. 460 (AB quaJl?q J
Hz, 2H, SCH er ]) 5 (300 MHz, DNBOd[er?\]) CI-E 57 and 4. 43
quartet, J=18.p Hz, 2H,

A))




S-CHerr]); 4.71 (s, 2H, OCHerr]); 5.30 (d, J=5.0 Hz, 1H,

[err]-lactam H); 5.91 (dd, J=5.0 and 7.9 Hz, 1H,
[err]-lactamH); 7 02 (s, 1H, CH thiazol); 7.9 (broad 4H, NH);
8.29 (s, 1H CH= 9.88 (d, J=7.9 Hz, 1H, NH); 12.25

oH. 6 WOIHRIH,, CO{err]OD): 8.10 (s, 1H, CHEN): 7.01"(”5’?“’?’?{"%4),
5.84 (d, . J=4.9 Hz; 1H, CH); 29 (d, J=4.9 Hz, 1 H CH);. 3.98
(s, 3H, OCH3); 3.96 and 3. 59 (AB gquartet, J=16.8 Hz 2H,

SCH err]). 7 4 , Ol o A ‘ ] .

CH); 5.90 (d, B i P s 7 | ),

4.05 (s, 3H, OCH3); V\096/35692

PCT/ EP96/ 02023 68

4.32 and 3. 6ExAB quBRectum j-17 8 Hz, 2, SCHerr]). 8 (300 M,
CD[err]_CD) 8.46 (s, 1H, CH=N); 6 99 (s, 1H, CH); 5.95 (d, J=5.

Hz, 1H, CH); 5.27 (d, J=5.2 Hz, CH); 4.01 (s, rr
4.37 and 3.63 (AB qu@ﬂOéﬂHzﬁD@m ma (s,HH,ﬁﬁflg)',ﬁ}%(s,zug@{Tb J#(d
Soe i iy O sead B NP (90 b T g G A it VO

Herr]); 7.05 (d, J=398 and 3.56 (AB quidret, J:17.8Hiz 2H, SCH).78 (t, J=7.3 Hz "1H,
Herr]); 5.76 (dd, J[err]=4.8 Hz, Jlerr]=8.0 Hz, 1H, CH): 5.25
(d, J=4.8 Hz, I H err] CH); 391(s 3H, OCHerr]); 4.16 and 3.76

(AB quartet, oJ=17.4 60and 43 ABQﬁaMﬂZJ_IW err])
2.25 (s, 3H, CHSCO @g 65 and 4-&3" )3a(r)§tne ¢ 1=18 gfz

SCH err]); 5.4 (d, JseH,)Hsa(ﬂ.#SI[HmH. tactam-H);:5.95 @ Jel Hzy 1,

By T bl gt ity 2 1
DIVBOE:I[err]) 1.12 (t J=7.1 Hz, 3H, CHerr]); 3.29 (q, 2H CH[err])
50 75,5 12 Sl g S g ol o
CHerr]); 5
(s, 1H thiazolyl-H) jufo #2 {8, clii 5.3 td\)=4.9 5 1HICH~A1Dkid 3.D8(AB

quartet, J=16.8 Hz, 2H, SCH,), 3.81 (s, 3H, OCH,); 3.67 (s, 3H, OCH,).

4 (300 MHz, CD,0D): 8.36 (s, 1H, CH=N); 6.87 (s, 1H, CH); 5.88 (d,
J=4.9 Hz, 1H, CH); 5.29 (d, J=4.9 Hz, 1 H, CH); 4.00 (s, 3H, OCH);
395 and 3.60 (AB quartet, J=17.8 Hz, 2H, SCH,).

5 (300 MHz, DMSO-d,): 3.57 and 4.43 (AB quartet, J=18.2 Hz, 2H,
'S-CH,); 4.71 (s, 2H, O-CH,); 5.30 (d, J=5.0 Hz, 1H, B-lactam-H); 591
(dd, J=5.0 and 7.9 Hz, 1H, P-lactam-H); 7.02 (s, 1H, CH thiazol); 7.9
(broad 4H, NH); 8.29 (s, 1H, CH=N); 9.88 (d, J=7.9 Hz, 1H, NH); 12.25
(s, 1H, OH).

6 (300 MHz, CD,0D): 8.10 (s, 1H, CH=N); 7.01 (s, 1H, CH); 5.84 (d,
J=4.9 Hz, 1H, CH); 5.29 (d, J=4.9 Hz, 1 H, CH); 3.98 (s, 3H, OCH;);
396 and 3.59 (AB quartet, J=16.8 Hz, 2H, SCH,).

7 (300 MHz, CD,0D): 8.26 (s. 1H, CH=N): 7.04 (s, 1H. CH); 5.90 (d.
=5.1 Hz, 1H, CH); 5.24 (d, J=5.1 Hz, 1 H, CH): 4.05 (s, 3H, OCH,);



12 (90 MHz, DMBO-d[err]): 1.85-2.15 (m 4H); 3.25-3.7 (m 5H,

- CH2- N- CH2- and 1H of SCH2); 4.0 (s, 3H, NOCHerr]); 4.5 (part
of the AB quartet, J=18Hz, 1H of SCHerr]); 53 (d, J=5Hz, 1H,
CH; 5.9 (g, J=5Hz and 8Hz, 1H, CH); 7.0 (s, 1H, thiazolyl-H);
8.8 (s, 1H, Gtm%m (d, J=7.9Hz, NH) . 13 PCT/BPOSIR023

DVBO-d[err]): 2.9 (broad s, 6H. N-CH[err] , 3); 3.6 and 4.5 (AB
quartet, J=18Hz, 2H, SCHZ) 3.9 (s, 3H, 8C}CI—I[err]) 5.3 (d, J=5Hz, 1H,

CcH)); (g, J=5Hz and 8 CI—? 6. 95 (Js th| azonI H; 8.75 (s,

IH, CHEN); 9.95 (d, AB g =1

PCT/ EP96/ 02023 69 14 (90
MHz, DMSO-d[err]): 3.65 (broad s, 4H NCHerr -CH err]-N); 3.5 and 4.4 (AB
quartet, J=18Bz, 2H, (300MHz, CIHODY:; 8.461(s, ; 6 9$S,(ICE.CE5595-I£4, 1H,

O 2,85 (0 IoHe opd ikl e Ol 6 R i, LIRAEOL L) ocBi2 (o
J=7.1Hz, 3H, CH3); 1.£37 sath3.63-{AB quanat, 0518.1 Hz, 2H, scmzwswznmcng 3.65

(m 5H -CH2-N-CH err]- and 1H of SCH2); 3.91 (s,
NOCHerr]); 4. 1 (part of the AB quartet, J= 18Hz 1H of SCH2); 5.27 (d,

757 S O, O3, (g0 aano e i, arSokmy 415 ol 1
DVBO-d[err]): 2. 86 ( B%N),§9l3(ﬂ lm@#aﬁﬂiﬂ. 1§7§ HadkH 1&811@ @ J=13

quartet, J=18Hz, d
8Hz, 1H, CH); 6.85 (s@?ﬁ'q"gl azo ﬁﬁ)%é}g%%ﬂdﬁﬁzﬁ?}%r’gﬁ?dﬂ
J=8Hz, NH). 17 1H, (CH); was(mmﬂg.ermpmns%(szsmsoma),Mﬁmms.8
(m 5H, -CHerr]-N S H of SCHerr]); 4.5 (part of
the AB quartet, J= 1%1%’384}@&%% (d. J=5Hz, 1H, CH):
5.85 (g, J=5Hz and 8Hz, 1H, CH); 685(s 1H, thlazolyl H,; 8.7
, 1H, CH= 9.8 =7.9Hz d 2. 86

(broad s, 6 19 o) GRMIHS IS 225/ b CH,C0% 368 ahd 438°(A8 iant)

J=18 Hz, 2H, SCH,); 54 (d, J=5 Hz, 1 H, B-lactam-H); 5.95 (dd, J=SHz

and 8 Hz, 1H, B-lactam-H); 7,32 (s, 1H, thiazolyl-H); 8.4 (s, 1H, CH=N);

10,2 (d, J=8.0 Hz, 1H, NH).

11 (90 MHz, DMSO-d;): 1.12 (t, J=7.1 Hz, 3H, CHy); 3.29 (g, 2H, CH,);
3.56 and 450 (AB quartet, J=18.1 Hz, 2H, SCH,); 3.93 (s, 3H, N-O-
CH,); 5.30 (d, J=5Hz, 1H, CH); 5.9 (q, J=6Hz, and 8Hz, 1H, CH); 6.90
(s, 1H, thiazolyl-H); 8.32 (s, 1H, CH=N); 9.86 (d, J=8.0Hz, NH).

12 (90 MHz, DMSO-d,): 1.85-2.15 (m, 4H); 3.25-3.7 (m, 5H, -CH,-N-CH,-
and 1H of SCH,); 4.0 (s, 3H, N-O-CH,); 4.5 (part of the AB quartet,
J=18Hz, 1H of SCH,); 5.3 (4, J=5Hz, 1H, CH); 5.9 (g, J=5Hz and 8Hz,
1H, CH); 7.0 (s, 1H, thiazolyl-H); 8.8 (s, 1H, CH=N); 10.1 (d, J=7.9Hz,
NH).

13 (90 MHz, DMSO-d;): 2.9 (broad s, 6H, N-CH,), 3); 3.6 and 4.5 (AB
quartet, J=18Hz, 2H, SCH,); 3.9 (s, 3H, N-O-CH,); 5.3 (d, J=5Hz, 1H,
CH)); (q, J=5Hz and 8Hz, 1H, CH); 6.95 (s, 1H, thiazolyl-H); 8.75 (s,
1H, CH=N); 9.95 (d, J=8Hz, NH).



quartet J=18.9Hz, 2H, SCH2); 5.31 (d, J=5.1Hz, 1H, CH); 5.91 (q,
J=5.1Hz and 7.9Hz, 1H, CH); 6.8 (s, 1H, thiazolyl-H); 8.58 (s, 1H,

CHEN); 9.72 (d, =7.9Hz, NH) 19 (90 Mz, DMSO-d[err]): 3.7 (broad
s, 4H, N CHerr err] N); 3.55 and 4. 35 (AB quart -
J=18. 1Hz, 2H, bﬁ& 231 (d, J=5.0Hz, 1H, CH): 5.9 (q, ‘?é""“‘?‘-’gz."ﬁrz

and 8Hz. 1H. CH): 6 8 (s 1H, thlazolyl MI:&g 8.38 (s. 1H CH=N)

9.73 (d. J=8.0Hz. NH). 20 (300 CD{err]OD): 8.34 (s, 1H, CHEN):
;'C%GE(Pessrolzgx s Q@O(ﬂHLDMSO"U‘3gp@%§q‘%N-CHrCHzN)‘r55’"“4(AB

3=4.9 Hz, 1H CH); 5-@&:&01:18&&.9111-18 39 G BH, N-O.CH,} 533td,1£520ﬁ£,r1fﬂ,)
4.33 and 3.64 (AB quartet J= 18

oo lers]) S 65 ariHs 38 o aiis anh 612 15 K501 6oy 11 Shinpaly s 835 G,
3.95 (s, 3 H, Oa_l[erm)cﬂéb’?%?&% [ A" AB quartet J = 18 Hz, 1H of
5 Iacta :

SCH err]); 53(d J 5.85 (dd, J 5Hzand8Hz
B-lactamH); 7.0 (s, 1 H thiazolyl-H; 7to77(m 5 H, arorratch) 8. 45

tnd 4.6 (A5 GRartet, "GO MEE DYS4y: 's@&)"" e, 35, Uy g Wil d2 & >°
gcg[*[er]r%);5432(gpa5t2m;cnpe3wsmf(ni,6& : dI1H of SCH,); 3.91 (s,aZH, 8
err]); = act am E% = an
Y [err]msﬁrm@ ol ABSGai, asets, TR Syl ("
t ; 8.3 .23
?ggmrlezC lIZ_)IDVISOd[err]) g1 H, €y, 59 (6, 02 J%%ﬁe% £:88 (SE1H Mooy
(AB quartet, J = 18 Hd) SZSG(SSUH{GHFN) 9.82 61 Je8lz, OCHerr]); 4.2 (part
of the AB quartet, J = 18 Hz, IHof SCH err]); 5.25 (d, J =5 -
Hz, 1H, B-lactam H) ; 58(dd J 5 Hz and 8 Hz,

[err];jI aCt«'jmltB 6. 9590 MH3, ka&tbwﬁds 3H, N-CH,),SS&naﬁ.{@ABlH CH=N) ;
8.4 (d, J = 4 Hz, NHCH[err!, ;tmg ﬁ@ W«%%%%.Jﬁéﬁaﬂd

DVBO- d[err]): 2.85 (squateh JRk8Hze
8Hz, 1H, CH); 6.85 (s, 1H, thiazolyl-H); 8.4 (s, 1H, CH=N); 9.8 (d,

J=8Hz, NH).

17 (90 MHz, DMSO-d;): 1.85-2.15 (m, 4H); 3.25-3.8 (m, 5H, -CH,-N-CH,-
and 1H of SCH,); 4.5 (part of the AB quartet, J=18Hz, 1H of SCH,); 5.3
(d, J=5Hz, 1H, CH); 5.85 (g, J=5Hz and 8Hz, 1H, CH); 6.85 (s, 1H,
thiazolyl- H); 8.7 (s, 1H, CH=N); 9.8 (d, J=7.9Hz, NH).

18 (90 MHz, DMSO-d,): 2.86 (broad s, 6H, N-CH,), 3); 3.55 and 4.47 (AB
quartet, J=18.9Hz, 2H, SCH,); 5.31 (d, J=5.1Hz, 1H, CH); 591 (g,
J=5.1Hz and 7.9Hz, 1H, CH); 6.8 (s, 1H, thiazolyl-H); 8.58 (s, 1H,
CH=N); 9.72 (d, J=7.9Hz, NH).

19 (90 MHz, DMSO-d,): 3.7 (broad s, 4H, N-CH,-CH,-N); 3.55 and 4.35
(AB quartet, J=18.1Hz, 2H, SCH,); 5.31 (d, J=5.0Hz, 1H, CH); 59 (q.
J=5.1Hz and 8Hz, 1H, CH); 6.8 (s, 1H, thiazolyl-H); 8.38 (s, 1H, CH—N)
9.73 (d, J=8.0Hz, NH).

20 (300 MHz, CD,OD): 8.34 (s, 1H, CH=N); 7.06 (s. 1H. CH}: 5.93 (d,



nyl-Hs and IH of SCH err]); 3.95(s, 3 H OCHerr]);

4.1 (part of the AB
quartet, J = 18 Hz, 1H of SCHerr]); 3.95 (s, 3 HOCHerr]);

[ er 5.3 (d, J =5
Hz, 1 H B-lactamH); 5.85 (dd, J =5 Hz and 8 Hz,
[err]-lactamH) 6.95 (s, 1H, thiazolyl-H); 7.95 (s, 1H, CH=N);
9.9 (d, J = 8. Hwod9dHdpe92 25 (90 Mz, DVMSO-d[err]): 3.6 aRCTEPER2423B
quartet, J = 18 'Hz, 2H, SCHerr]); 3.9to 4.1 (m 5H -CCHerr]
and -N-CH2-CH=CH[ err]); 51t055(m S [err]- | actam H and

-N-CH err], CH=CH[err} ' . 2H, B-lactam H and N
CHerr] - CH:CH[err]) 6=9‘59F1§»1 .tﬁ%ﬂéoiﬁ!lﬁp B Hz GED; 409 (5, 3HOGH:0. 95 (d,
J

PCT/ EP96/ 02023 - B and364(ABqu¥\Qt9ﬁfl§§%2HSCH,) 71 26 (90
VHz DI\/SOd[err]) 1.7to 2 (m 2H, CH[err] CH err]-CHerr]); 3.1to 3.5

gm95 (s, 3 H, 76 i éosﬁﬂﬂ”ﬁﬂ%ﬁ#ﬁ%@%%ﬁé (“;B Maiﬁﬁzﬁﬁm)

fh85 (fjd| il)- g QZ(anMS(HaHBeCHz),M anoﬂtaé;m&dhetﬁ&ﬁﬂﬁ 13{)1&

I azo ; S

(30 Nre, VGO dler ] $CHY: B =5 Hnd %lmnﬂﬁémm-sazmdm
-CH err]-CH err] - CH epj _H)'-;%(ﬁ_izln’ﬁmw‘ypﬁ)’a; 2H Zfﬁa?ng‘?%egng);

3.6 and 4.55 (AB quarte

O CH3); 5.3 (d, J = 5(ski I'LICH=I=NB9I(é.c&=a|8}III§,NID 5.85 (dd,"J =5 Hz
and 8 Hz, [err]-lactamH) 6.95 (s, | H thiazolyl-H; 8.4 (s, 1
H CH=N); 9.95 (d, J =8 Hz, NH).. 28 (90 MHz, DMSO-d[err]: 3.05 (d,

J =4 Hz, 3 H22NHCH] e(90|MHz DMS0-4):355tdnd 4.6 (AB quartetND=I8 HA. 235, SOH);4. 6 (AB

?;g;tez)f th: i\g gﬁartij?ﬁajﬁﬁm ﬁ%@?@éﬁ&ﬁnwa_lﬁ_ﬂz G2 4 23

(Hz, 1H, [err]- 1iCLan“;ﬁa:H,)5lsaf(d,(nd,st.qﬁ.ﬁzmdn&m(ddeie](sdya?mmnﬂ 0
S, i azol y| - =
5. 20 s Midactsiis 10 ks 11, izl 75 27 imeS By eomalic BCEB oy 1)

A to 3.6 (m s,lf?'ﬁH— §9t ﬁ_& NH}): 3.93 (s, 3 H OCHR); 4.2
(part of the AB ( Nps)’ (ﬁ, = 1‘812;:42 1H of SCH2); 5.3 (d, J =5
Hz, 1 H B-lactamH); 5.85 (dd, J—5Hzand8Hz, B-l actam H);

o By 1 a8 ol i, BMBDLE): 305 o, 1= 4 e, 3, MR 35 R 49 U = B |
(AB quartet, J = 18 Hz, 2H, SCH,); 3.93 (s, 3 H, O-CH,); 4.2 (part of the
AB quartet, J = 18 Hz, 1H of SCH,%; 525 (¢, ] = 5 Hz, 1 H, B-lactam-
H); 5.8 (dd, ] = 5 Hz and 8 Hz, B-lactam-H); 6.95 (s, 1 H, thiazolyl-H);
825 (s, 1 H, CH=N):84 (d, J = 4 Hz, NHCH,)9.85 (¢, J = 8 Hz, NH),

24 (90 MHz, DMSO-d,): 2.85 (s, 3H, NCH;); 3.1 to 3.7 (m, 9 H, 8 piperazi-
- nyl-H's and 1H of SCH,); 3.95(5, 3 H, OCH,); 4.1 (part of the AB _
quartet, J = 18 Hz, 1H of SCH,); 3.95 (s, 3 H,0-CH;); 5.3 (d,J = 5 Hz, 1
H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H);6.95 (s, 1 H,
thiazolyl-H); 7.95 (s, 1 H, CH=N); 9.9 (d, J = 8 Hz, NH).

25 | (90 MHz, DMSO-d;): 3.6 and 4.55 (AB quartet, ] = 18 Hz, 2H, SCH,);
3.9 to 4.1 (m, 5 H, -OCH, and -N-CH,-CH=CH,); 5.1 to 5.5 (m, 3 H, 8-
lactam-H and -N-CH,-CH=CH,); 5.7 t0 6.1 (m,2H, B-lactam-H and N-
CH,-CH=CH,);6.95 (s, | H, thiazolyl-H);8.3 (s, | H, CH=N); 995 (d, ] =
8 Hz, NH).



30 (90 MHz, DVMBO-d[err]):1.3 (s, 9 H -C(CHerr])[err]); 3.55 and
4.55 (AB quartet, J = 18 Hz, 2H SCH2); 5.3 (d, J =5 Hz, 1 H,
B-lactamH); 5.85 (dd, J =5 Hz and 8 Hz, B—IactamH) 6.95 (s,

1 H thiazolyl-H. (s, I H CH=N) ; 9 95 (d, J W
31 (90 M&Wﬁé@d[err]): 2.9 (s, 3H NOH): 3.0 (s 6 &

3.6 and 4.2 (AB quartet, J = 1§1Hz. 2H, SCH2); 3. 95 (s, 3 H
OCHerr]): 5.3 (d, J = 5 Hz, [err]-lactamH); 5.85 (dd. J

H,
=5 Hz and 8 % B- I a‘@(?ﬂﬁib, i)l\ZS(g-dg).s’l-'l to 2 (m,-2 H, V@]ﬂ-@kﬁ@ﬁéb&l 035 (m,

PCT/ EP96/ 0202 1
H, thiazolyl-H); 8.554(H); 355 an@H43(AB guaftet, § & 18 Hz, ZH,tSCH){-5.95 (s, 3H, O- (90

gk 23N5gcnq|[2)e”]3)95 (&‘gﬁ?@d%ﬁi*g%ﬁ?ﬁz@ 55 Hz and § Hz, B-

-lact g th,;.zaﬁm-izg = 6. 95
(5 1 H izl y1 vy gTED 655, 108 miky RIS WL DI ST AN )

NH. 33 (90 NHz, NBSO- d[err]): 34t038(m 9 H, m)rphollnoHs
and 1H .of SCH err]); 3.95 (s, 3 H OCHerr]); 4.6 (part of the
AB quartet, J = 18 Hz, IH of SCH err]); 5.3 (d, J =5 Hz, 1 H,
[err]-lactam 127, 5.85 G.Bdo&landlltol?(lriz7ﬁer-€}l,-ﬂﬂ;-t@l@,l—|)

N gt ISR %&'A‘;%é&aééﬁ Nighy 4 and 955 (pBlapner, F 18 B2, 0 )

(m 4 H -CHerr]- 2R, scnﬁ)r 3@9[(ersh,b-cﬁggst3qd,2185(m. ﬂmlm&:ﬁinand 4.17
(AB quartet, J = 18.

O CHerr]); 4.8 (q, J5851¢¢Hz=5mm¢>8312(§-180ﬁ )M(ﬂléﬁmlyl-m.m
B-| act 5.85 (dd 6. 94 | H,
til ggo?;rl} i+ H); 8. 26((5@11’&1%%58@9% }iﬁaﬁmm IIzli)z H) (835 (90

Mz, DIVBOd[err]) 0.4tol (m 4 H, CH[err] CHerr]- 2.5t02.8 (m 1

, .55 3.95 ,
TH oo a%én&bﬁﬁ%féﬁhs ﬁ]ﬁﬁhﬁﬂm@‘“ﬂ%@@wd )5
Hz and 8 Hz, B- CH,); Sﬁthﬂm&)(mqﬁufewéwnz;hﬂasgmlsub(s, B> (s,

1H, CH=N); 9.85 (d, R
_ O-CH,); 42(panofﬂxeABquartet,J 18 Hz, 1H of SCH,); 53 (d,J =

5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, 8-lactam-H); 7.0 (s,
1 H, thiazolyl-H); 8.6 (s, 1 H, CH=N); 94 (d, J = 8 Hz, NH).

29 300 MHz, DMSO-dy): 2.93 (d, J = 4.6 Hz, 3 H, NCH,); 34 t0 3.6 (m,
5H); 3.6 to 3.8 (m, 4H); 3.93 (s, 3 H, O-CH,); 4.2 (part of the AB
quartet, J = 18 Hz, 1H of SCH,); 5.3 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85
(dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.93 (s, 1 H, thiazolyl-H); 8.6 (s, 1
H, CH=N); 9.92 (4, J = 8 Hz, NH).

30 (90 MHz, DMSO-d,):1.3 (s, 9 H, -C(CH,),); 3.55 and 4.55 (AB quartet, J
= 18 Hz, 2H, SCH,); 5.3 (d, ] =5 Hz, 1 H, B-lactam-H); 585 (dd,J =5
Hz and 8 Hz, B-lactam-H); 6.95 (s, 1 H, thiazolyl-H); 8.25 (s, 1 H,
CH=N); 9.95 (d, J = 8 Hz, NH).

31 (90 MHz, DMSO-d,): 2.9 (s, 3 H, NCH,); 3.0 (s, 6 H, N(CH,),); 3.6 and
4.2 (AB quartet, J = 18 Hz, 2H, SCH,); 3.95 (s. 3 H. O-CH,). 5.3 (d. J =
S Hz, 1 H, B-lactam-H); 5.85 (dd. J = 5 Hz and 8 Hz, 8-lactam-H); 7.0 (s.



36 (90 MHz, DVvsO-d[err]): 3.6 and 455 (AB quartet, J = 18 Hz, 2H,
SCH err]); 3.95s, 3 H OCHerr]); 5.3 (d, J =5Hz, | H
[err]-lactam H); 5.85 (dd, J [err]-lactamH);

=5 Hz and 8 Hz, [e

6.9 (s, 1 H thiazolyl-H); 85 (s, 1 H CH=N); 9.85 (d, J =8
Hz, NH); 10.4 (Wiosasse2ngul et. | H -NH-OH) . 37 (90 MHPCI/EP96/02023
DVSO-d[err]): 3.1 (s, 3 H NCH3); 3.55 and 4.6 (AB quartet J =

18 Hz, 2H, SCHerr]); 3.9 (s, 3 H OCH3)725 3 (d, J 5 Hz, I H B-lactam
WD 96/ 35692

PCT/ EP96/ 02023 1 H, thiazoly}-H); 8.55 (s, 1 H, CH=N); 995 (4, J = § Hz, NH).
5.85 (dd, J =5 Hz and 8 Hz, [err]-IactamH); 6.9 (s, 1H, thiazolyl-H);
8.7 (s, H CH=N); 9.85 (d, J 8 Hz, NH). 38 (300 MHz,

1 .
DVBO-d[err]): 32. 56 an@om,pmchdmfz@ﬁ (=) 2:H)1 8,55 and 4.©(AB quartet, J = 18
);

SCH 3.91

A N CHAER AT 28 Qoo p O 3T T S B e ) 0

g- 88 (_sa_ 1H|, " -'8 395ssm,aa)sﬂzddnaﬂzas-(aam21mg9%uﬂmxlahaddlyl-rﬁ,&ss(m 1
, ridin ; H,

pyr%i nyI-IXI); 9.83 (d(&ﬁﬂz@ﬁl&)ﬂ&rff‘v} %&Nﬁl} (300 MTZ DVSO-d[err]):
3.57 and 4.52 (AB quartet, J = , _ SCH[err]) 3.91 (s,
3 H OCH); 4.87 (d, J = ; d, H

B- 1 act am H§ 3389 E dd(90mz@l§%£b 34 o3 8(B(m.a%tlamor9hohsc 85 qnd 1H of

t hi azol yl - H); 8 15 ( B
H pyridi nyI H) ; n%CﬁbL:’E?’ A]ﬂ%l’ld ’7’I—€6%§?ASA?‘!WH§§% :
0 9.91 (d,J=8 Hz, NH) of SCH,); ss(&(memmmm,msma,semmw (AB
quartet, J- 83Hz 5. 06
(broad singulet, 2 FDHZ?'M'H)J 6‘95§s1§§ﬂ%“"4°£’)l'm’sgfgl-}}éc%§8a J 5. 88
(dd, J:5Hzand8st}&INig;amH) 6.94 (s, | H thl820|y| H) ;
8.02 (d, J =6.6 Hz, 2.H pyridinyl-H; 8A (s, I H CH=N); : 8.92
(d, J = 6.6 Hz. H pyridinyl-H); 9.91 (d, J = 8 Hz, NH). 41 (90
9% (Ews??ﬁ %46 an d(séoéivmi,ﬁase&w %E:)zé mlﬁ*éthgybu é@i?ﬂ,:m -CH,
CHg-).2.5to28(m,11-I),365and4l7(ABquaxtet,J=181Hz 2H,
SCH,); 3.94 (s, 3 H, O-CH,); 48 (g, J =17 Hz,2H); 53 (d, J =5 Hz, |
H, 8-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.94 (s, 1 H,

thiazolyl-H); 8.26 (s, 1 H, CH=N); 9.93 (d, J = 8 Hz, NH).

2
5
CH) ;

35 (90 MHz, DMSOQ-dy): 0.4 to 1 (m, 4 H, -CH,-CH,-); 2.5 to 2.8 (m, 1 H),
3.55 and 4.6 (AB quartet, J = 18 Hz, 2H, SCH,); 3.95 (s, 3 H, O-CH,);
5.3 (d, ¥ = 5 Hz, 1 H, 8-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-
lactam-H); 6.9 (5, 1 H, thiazolyl-H); 8.35 (s, 1 H, CH=N); 985 (d,J =8
Hz, NH).

36 (90 MHz, DMSO-d,): 3.6 and 4.55 (AB quartet, J = 18 Hz, 2H, SCH,);
3.95 s, 3 H, O-CH,); 5.3 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd,J =5
Hz and 8 Hz, 8-lactam-H); 6.9 (s, 1 H, thiazolyl-H); 8.5 (s, 1 H, CH=N),
9.85 (d, J = 8 Hz, NH); 10.4 (broad singulet, 1 H, -NH-OH).

37 (90 MHz, DMSO-d): 3.1 (s, 3 H, N-CH,); 3.55 and 4.6 (AB quartet, J =
18 Hz, 2H, SCH,); 3.9 (s, 3 H, O-CH,); 5.3 (d, J = 5 Hz, 1 H, B-lactam-



| actamnH); 5.75 (dd,

thiazolyl-H); 7.85 (s,

MHz, DMBO- d6): 2.95 (

H -CH2-
3.85 (s.

N--CH2) : _3A to
3 H o&?‘

SCH2); 5.25 (d, 3 = 5
B-lactamH); 6.8 (s.
VO 96/ 35692

PCT/ EP96/ 02023 8
Hz, NH). 43 ( 807 OWHE H, OYEN)XIDBSI() J =3 Hz,aNH).4. 85 (AB quartet, J = 18
Hz, 2H, SCH2); 3.95 (s, 3 H OCHerr]); 5.35 (d, J =5 Hz, 1 H,
B-lactam H); 5 95 (dd, J = 5 Hz and 8 Hz, B-lactamH); 7.0 (s, 1
gtH;“ afOLy' a8, |7 5 (Row%nﬁso-hg 3.56 and 4,54 B M&Ewﬂ-isﬁ% ﬁyl(?',H)_J =
8.55’(3_ | H CHEN): m@@l(&&moﬁﬂmmnﬂ:ssm zmbsm Yot
(I o er) AR A o o - re i B el o .
oEh T BT R e 0 T o1,

; = . to .
m 6 H: 3.4 to 3.7 ‘&%ﬁm’l\lﬂ' nyl-H); 983 (¢ ? "SCH2) :
g. 92 (;? 3 H, OCH[er(r(]) 4.55 (E)artfof the AB quartet, J = )18
Hz, 1H of SCH err]); 5.29 (d, = Hz, H B-lactam H); 5. 89
(dd, J = 5 Hz ¥hd 7. 8(3@ wmagsﬁzaewsa(@qm:w&zmymn.
8.6 (s, 1 H, CH=N) %’%%M(‘ ﬁ% P% fg) ( A

o2 B OFRy: e d g e 2 ly Sy T 5 e

DMSO-d[err]): 3.1 to
4.65 (AB quartet, J =

1 =5H and 8 Hz, BlactamH); 6.95 (s, | H,

broad duplet, 3 H NCH3); 3.0to 3.3 (m 4
.8 (m 5 H -CH2-NWCH2- and I H of SCH2);

| H CH\); 9.8 (d, J = 8 Hz. NH). 42 (90

.1 (part of the AB quartet, 3 = 18 Hz. (FGTAFo602023

Hz. | H B—Iacuan“rl—|)78 5.85 (dd, J =.5 Hz and 8 Hz,
5

| H thiazolyl
H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.9 (s, .} J-I. thiazolyl-H);

(s. 1 H CHEN}L; 9.75 (d.

H,&Mitamaﬂ. 53@'@&,135&& amd smlﬁtﬂﬁ) 6.88 () 11,3

-CH err]-N-CH.e rrl )515 rt 0f mgfg%&: eéngi%séo(m%

(m 4 H

of SCH err
Hz and 8 Hz

H CH=N); 9.7 (d, J =8

41

42

H %yh&ﬁ&ﬁﬁ) 198 (rﬁ fﬁl_éﬁmdlﬁylﬂ{) : 8I853€.01 ¥, pyhidingd-FD); (S,
991 (d, J = 8 Hz, NH)

(300 MHz, DMSO-dy): 3.58 and 4.57 (AB quartet, J = 18.3 Hz, 2H,
SCH,); 3.9 (s, 3 H, O-CH,); 5.06 (broad singulet, 2 H); 5.3 (d, J = 5 Hz,
1 H, B-lactam-H); 5.88 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.94 (s, 1 H,
thiazolyl-H); 8.02 (d, J = 6.6 Hz, 2 H, pyridinyl-H); 84 (s, 1 H, CH=N);
8.92 (d, J = 6.6 Hz, 2 H, pyridinyl-H); 9.91 (d, J = 8 Hz, NH).

(90 MHz, DMSO-d,): 3.65 and 4.35 (AB quartet, J = 18 Hz, 2H, SCH,);
3.9 (s, 3 H, O-CH;); 42 (d, J = 7 Hz, 2H); 52 (4, } = 5 Hz, 1 H, B-
lactam-H); 5.75 (dd, J = 5 Hz and 8 Hz, 8-lactam-H); 6.95 (s, 1 H,
thiazolyl-H); 7.85 (s, 1 H, CH=N); 9.8 (d, J = 8 Hz, NH).

(90 MHz, DMSO-d,): 2.95 (broad duplet, 3 H, N-CH,); 3.0 t0 3.3 (m, 4
H, -CH,-N-CH,); 3.4 to 38 (m, 5 H, -CH,-NH"*-CH,- and 1H of SCH,);
3.85 (s, 3 H, O-CH,); 4.1 (pan of the AB quartet, J = 18 Hz, I1H of
SCH,); 5.25 (d, J = 5 Hz, 1 H. B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz,
B-lactam-H); 6.8 (s. 1 H, thiazolyl-H): 8.65 (s. 1 H. CH=N); 9.75 (d. J =

1 =

1H



(broad singulet, 3 H NCH3); 3.54
18.1 Hz, 2H, SCHZ); 3.93 (s, 3 H,
Hz, 1 H B-lactamH); 5.89 (dd, J =5

47 (300 MHz, DVMsO-d[err]): 2.85
and 4.52 (AB quartet, J =
OCHerr]); 5.3 (d, J =5

Hz and 7.9 Hz, B—IactamH) 6.91 (s, 1 H thiazolyl-H); 8.62 (s,
| H CHEN); 9. SWospsed2= 7.9 Hz, NH); 12.0 (s, 1H, ©FI/EPI6/02023
WD 96/ 35692 ' :

PCT/ EP96/ 02023 74 75 48 (90
Mz, DMSO-d[err]): 3.2 (s, 6 H NCHerr]); 3.7 (s, 4 H,

_N-(CH err])[err]-N )8 Hz NH). 3.65 and 4.0 (AB quartet, J :178Hz,
2H, SCH2); 3.95 (s, 3 H O CH3); 5.3 (d, J =5

B-}actamH); 5.85 (dd, J 5 Hz and 8 Hz, B- Iactam 6.95 (s,

1 H thiazol yid43H); 8. @O(MHZ.IDMSCBH):MT and 4.85 (AB)quartgt, J = 18 Hz, 2H, SGH,):NH) .

b SRS T i

fh89 yi-H: 8. ggd( §ma‘idfszna,rmla&aiﬂzm B—O@pldmtldhzolﬁvm‘?(zsa,ﬂ%lf?nz,l -
I azo -H); / ;
CHEN) : 8. 03 (m 3 H, Hy?yrtﬁ!%m-”(dﬁ' SHZH)‘H yai§ Q’hi*)-gd‘ﬂsﬂ‘rﬁﬁ . 50

300 MHz, DVBO 2.94 fd = d
I(-I, N+(CH err])[err]); gp%n]dmyl‘fl) 855 (s,fi ﬂ‘ gﬁagrﬁggzaﬁﬁ Jlﬂ%’nﬂwaaof >

SCH err]); 3 93 H, OCH[err]) 4.2 (part of the AB

([:]gﬂ}?lt act am Iﬂ%B ?89@?&@&% 363""4'85@‘3%“&&’ re Tsli-leéfl. éd:ﬂﬂ} H) ;

6.9 (s, 1 H thiazol yB95i(s, 3H,10{CH,);15.25 (d, dr=n§y HzH) H, 8-lectgm-H); SH5 (dd, J =

quartet, 3= 1b v, o Haap B lactn i1 6 o i BBIay 834, TR 02 ()

5 Hz, | H B-lactam I'tH=§I-);&58i(H1J=]8Hz,NH). S Hz and 8 Hz,
BKactamH); 6.0 (AB quartet 1 = 9 Hz, H) 6.93 (s, | H,
thiazolyl-H); 8.2 (t, J = : (t, J =7 H, 1 H and 9.1 (d, J

=6 t2, 2H) r.d.n.{}mm@ % mhém@nsa@maa s He O 52

(90 WHz, DVBO . &AB uartet =
18 Hz, 2H, SCH2); 3. 9SH§-sand:~iH4of scmm%zs;s@su(@{m

quartet, J = 18 Hz, 1H of SCH,); 529 (d,J=5Hz, 1 H,B-lactamH),
5.89 (dd, J = 5 Hz and 7.8 Hz, B-lactam-H); 6.89 (s, 1 H, thiazolyl-H);
8.6 (s, 1 H, CH=N); 9.84 (d, J = 7.8 Hz, NH).

46 (90 MHz, DMSO-d,): 3.1 to 3.4 (m, 4 H, -CH,-NH"-CH,-); 3.65 and
4.65 (AB quartet, J = 18 Hz, 2H, SCH,); 3.85 (s, 3 H, O-CH,); 4 t0 4.3
(m, 4 H, -CH,-N-CH,-); 4.65 (part of the AB quartet, J = 18 Hz, 1H of
SCH,); 5.2 (d, J = 5 Hz, 1 H, B-lactam-H); 5.8 (dd, J = 5 Hz and 8 Hz,
B-lactam-H); 6.75 (s, 1 H, thiazolyl-H); 8.5 (s, 1 H, CH=N); 9.7 (d,J =8
Hz, NH).

47 (300 MHz, DMSO-d): 2.85 (broad singulet, 3 H, N-CH,); 3.54 and 4.52
(AB quartet, J = 18.1 Hz, 2H, SCH,); 393 (5, 3 H, O-CH;); 53 (d,J =5
Hz, 1 H, B-lactam-H); 5.89 (dd, J = 5 Hz and 7.9 Hz, B-lactam-H); 6.91
(s, 1 H, thiazolyl-H); 8.62 (s, 1 H, CH=N); 9.88 (d, J = 7.9 Hz, NH);
12.0 (s, 1 H, OH). |



| actarn-H); 5.85 (dd, J =5 Hz and 8 Hz, B—IactamH); 7.0 (s, 1 H,

thiazolyl-H); 8.75 (s. I H CH=N; 9.9 (d, J 8 Hz, NH). 53 (90
- MHz. DI\/BO-dJ 2.25 (s. 3 H triazinyl CH 3); 35and465(AB

- quartet. =1 SCH2): 4.0 (s. 3 H OCHO; 5.35 (d. J Epdefo
V0 96/ 35602 8“’%”5%;& rCritebdhonzs

" PCT/ EP96/ 02023 ° 76 o
H[err]-lactamH); 5.85 (dd, J 5Hzand§3Hz B-lactamH); 6.95 (s, 1 H,

fszaZ%:v)égd[e?é] & (3(9?% @ﬁg@:ﬁ%%_?%,(q% ’g‘ﬁ((s ot rﬁ'@%’l&%d o
(_AE quartet, J = 18 .65 wmmgequamu& msw,zn.scng;afscsrp)ﬁ,@mﬁ).(d J
[_er]r-lactamH) 6. 9555{5"' g(i&Lq}ﬁ?B'l fﬁ%%é@ﬂdy?‘::g}ﬁ g#%&l H,

EARVAR N S lyHEDO8 BHE, 1 9.9](4, J 283
(broad duplet, 3H, M]&wﬁflgr )6'953@5”'1'“'“”)’4'9 M’@ E\/@Qiﬂ) @;

N-CH err]-CH err] - OaH%leof SCH err]); 395(s '3 H OCHerr]): 4.5
(part of the AB quartet, J = 18 Hz 1H of SCH err]); 5 3 (d, J =
5 Hz, 1 H[err]-lactamH); 5.85 (dd, J 5 Hz and 8’

B-lactam H); @995 (s,(300 MHzDMSO): 3 and4.55 (AB quartet.J IGSBHLZH. CHEN)

quartet, "3 = 18 to, ACHRCRP A, XN a1 @G VA el £ (’2835

(d, 3 =5 Hz, 1H B—dda.CJarsmm&s&&.mw- .592(s,1H,:mazo1y'x—fBM13(d;lzr
B-lactamH); 7.0 (s, t hi azol

aromatic-H); 8.45 (s =15HZ Z:IH:IWH y! 7(53 l:l-l,é:l(iﬁN), 1§93 (m, 35H, pyridinyly g0
VHz DI\/SOd[err] ié)kgzﬁaﬁsaq[ ] 3 H NCH err]); 3.55 and 4.55
err

(AB quartet, 3.95 (s, 3 H OCHerr]); 5.3 (d, J
5 1H B-lactamH); 585(dd J =5 Hz and 8 Hz,

ey : %2 (S0 wagy Dusolai LI A0 p BVt 2 Bl

duplet, 3 H, NC"'[e”]H;NQ(Cﬁ? lx:pwﬂav (m, 9H, erﬁhmlﬂﬁnd 1 of SORLE 8198] ) ;
3. 65 and 4.65 (AB quartet

2H, SCH err 5 (s,
H OCHerr]): 5.3 (d(s,élia%-cﬁz) 412(11&“[05@%6?&%;&#185‘%51“{%3833
' 528 (d,J = 5 Hz, 1 H, B-lactam-H); 5.89 (dd, J = 5 Hz and 7.6 Hz, 8-
lactam-H); 6.9 (s, 1 H, thiazolyl-H); 8.1 (s, 1 H, formyl-H); 8.6 (s, 1 H,

CH=N); 9.9 (d, J = 8 Hz, NH).

51 (300 MHz, DMSO-d,): 3.7 and 4.2 (AB quartet, J = 18 Hz, 2H, SCH,);
3.93 (s, 3 H, O-CH,); 5.35 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J =
5 Hz and 8 Hz, B-lactam-H); 6.0 (AB quartet, J = 9 Hz, 2H); 6.93 (s, 1
~ H, thiazolyl-H); 8.2 (t, J =7 Hz, 2 H), 8.7 (t, J=7Hz, 1 H)and 9.1 (d,]
= 6 Hz, 2H), pyridinium-H; 8.32 (s, 1 H, CH=N); 9.95 (d, ] = 8 Hz, NH).

52 (90 MHz, DMSO-d,): 3.7 (s, 3 H, N-CH,); 3.65 and 4.1 (AB quartet, J =
18 Hz, 2H, SCH,); 3.95 (s, 3 H, O-CH,); 5.35 (d, J =5 Hz, | H, 8-
lactam-H); 5.85 (dd, ] = 5 Hz and 8 Hz, B-lactam-H); 7.0 (s, 1 H,
thiazotyl-H); 8.75 (s. 1 H, CH=N); 9.9 (d, J = 8 Hz, NH).

53 (90 MHz. DMSO-d,): 2.25 (s, 3 H. triazinyl-CH,); 3.5 and 4.65 (AB
quanet, J = 18 Hz, 2H, SCH,); 4.0 (s. 3 H, 0-CH,); 535 (d. J = 5 Hz. |



Hz and 8 Hz, [err]-lactamH); 6.95 (s, 1 H thiazolyl-H; 8.1 (s, |I H,

CH=N); 9.85 (d, J = 8 Hz, NH). 59 (90 MHz, DVMBO-d[err]): 1 to 1.5
(m 4H -CH-CH2-); 1.8 to 2.1 (m 1 H; 3.55 and 4.55 (AB
quartet, J = 18 Hz, 2H, SCH2); 3.95 (s, 3 H OCHerr]); WO

96/ 35692 WO 96/35692 PCT/EP96/02023
PCT/ 96102023 - _ 77 53
(d, J =5 Hz, 1H, B—IactamH) 5.85 (dd, =5 Hz and 8 Hz, B-

lactamH); 6.9 (s, | thlazolyl d, J=

Pk UL (HoBiipcgarn ﬁﬁ@»ﬂ]ﬁ!’(zwnﬂmﬁshfl\&éfgh%&%éﬁ-lﬂ-— P

Hz, 2K SCR2); 4.0 ék%
B-lactamH); 5.95 (ddthmzolylH) 885 & 1R ér??sgé , I*i"'actarr‘rl-l) 7.0 (s, 1

H, thiazolyl- H); 785(dd J =4 Hz and 6 Hz, pyridinyl-H); 8.2

E)Sﬁi’ diJm:/l “ 9 (d @Y’M}“%ﬁ)g}% dﬁ_ﬁljcgs)ggs(tgﬂl(%léﬁ\ﬁand 455

9.95 (d- J = 8 Hz, NHAB quériet, J = 18 HﬁQWHQDWBQ(ﬂ[aeHrD-C&){st@hAJ.@ (AB
quartet, J = 18 Hz, 24, S

(d, J =5 Hz, 1 H, B-Hﬁd%ﬂﬁws'lﬁ??c@“fg%z(msmm m[ﬁhré:asa( 2

B-lactamH); 6.75 (s, 1ﬂﬂmﬁ,ﬁmz = Hz and 8
Hz, pyridinyl-H); 8. 25 (broad du%Fst R, GH%% %fd.%z’ﬂ)m

865(broadtr|plet J 6 Hz, pyrldlnyl H; 9.05 (s, 1 H CHE=N; 9.7 (d, J

=8 Hz, NH) . 53y H,

N-CH[err]) 353 (broggﬁﬁg‘ﬁo%%ﬁﬂﬁp& ﬁ%?%ﬂ}"%‘yi&fs%& 75

21 mt 54H,3 (CH[ ir rH] N- G?JQCH@GH, fll-BGf—Sﬂ'Ig)33.95(s,3H,O-CH,),{.S(pa&dﬂthO CH3) ;
o 4. m rr

quartet, J = 18 Hz, Mﬁ%%ﬁﬁggﬁ‘) agidf.»}]ﬁzﬂ%l LH, BrlactamyH), 1y -

g.gg Edd 1JH ng) anslsi(:ﬁi,tﬂzasmlmtsamﬂ-lacﬁmm) 695(3, m?hmmmsw

. S,

DVBO d[err] +TFA): 3. ﬁkﬁk’gﬁu f%@»’?&ﬁ’ak“‘@-@); 3.2 (s, 9 H,

N (CH3)3); 3.5t0 3.8 (m 5 H NCH2-CH2-Nerr] and IH of SCH err]); 3.90

(s. 3 H OCH3); 4.65 art of the AB quartet J = 18 Hz. 1 H of
SCH2); 5.3 56 90 DMS : 3.7 and 4.15 (AB quartet, J = 18 Hz, 2H, SCH,);

40 (s, 3 H, O-CH); 5.35 (d, J = 5 Hz, 1 H, B-lactam-H); 585 (dd, J = 5
Hz and 8 Hz, B-lactam-H); 7.0 (s, 1 H, thiazolyl-H); 7 to 7.8 (m, 4 H,
aromatic-H); 8.45 (s, 1 H, CH=N); 9.95 (d, J = 8 Hz, NH).

57 (90 MHz, DMSO-d,): 3.35 broad singulet, 3 H, NCH,); 3.55 and 4.55
(AB quartet, J = 18 Hz, 2H, SCH,); 3.95 (s, 3 H, O-CH,); 5.3 (d, J = 5
Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.95 (s,
1 H, thiazolyl-H); 8.15 (s, 1 H, CH=N); 9.85 (d, J = 8 Hz, NH).

58 (90 MHz, DMSO-d;): 2.95 (broad duplet, 3 H, NCH,); 3.35 (broad
singulet, 3 H, NCH,); 3.65 and 4.65 (AB quartet, ] = 18 Hz, 2H, SCH,);
3.95 (s, 3 H, O-CH,); 5.3 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J =5
Hz and 8 Hz, 8-lactam-H); 6.95 (s, 1 H, thiazolyl-H); 8.1 (s, 1 H,
CH=N); 9.85 (d, ] = 8 Hz, NH).

59 (90 MHz, DMSO-d,): 1 10 1.5 (m, 4 H, -CH,-CH,-); 1.8 to 2.1 (m, 1 H);
3.55 and 4.55 (AB quartet, J = 18 Hz, 2H, SCH,); 3.95 (s, 3 H, O-CH,);



(d. J =5 Hz. I H B-lactamH); 5.85 (dd, J =5 Hz and 8 Hz, [err]-lactam
H; 6.8 (s. I H thiazolyl-H); 875 (s, | H CH=N); 9.75 (d, J :8Hz,

NH) . V\096/35692

PCT/ EP96/ 020 90
MHz, DVBO- d[ err]‘ﬁ“"@s%% and 4.15 (AB quart et J = 18 H, 2H s%i["e"?’ﬁ"}‘“&
40(s 3HOCH[err]) 5.25 (d, J = 5 Hz, H. B—IactamH) 58(dd J=5
Hz and 8 Hz, B—IactamH) 7.0 (s, 1 H thiazolyl-H); 7.2 (d, J =5 Hz, 1

Eyr:o)rq:jlmnS: nyl; .9 (éaéfj't]?tg' F@)@%{%SS‘]@?‘JE glz-gz%gzdﬁerr]

+TFA): 4.0 (s, 3 H, Oldteim D] 6.9 (8. 16HathiazelybH){ 865 (5, 1 H, CH=N):.%(d,dts 8J = 18

Hz, 2H, SCH err]): 5.% J=5Hz, 1 H BlactamH); 5.85 (dd
J =5 Hz and 8 Hz, B-I H; 7.0 (s, 1 H thiazolyl-H); 8.3 (s, |

H CH=N); 9.85 (d, J =8 Hz, NH). 66 (90 MHz, DVMsO-d[err]): 3.2
(broad singulet, 3 H N err 0to34 (m 4

H -CH err] - N-C!FQerr])(%W‘h @WW séPa“thﬁFelsrﬁhd%esm‘}z);‘eﬂld 1H

o ST I)s Ly 1o R B0 535 G SREVH)S i Y ds Qo § U A2
B-lactam H); 5.85 (ddand8Hz% Bl-lacmd-lﬁﬂﬂz(s, 1 H, thiazolyl-H)37|85c (didyJ =4 HZ.afid (s, 1

67 ' 2050 M, ove® BpaviinyERRg i B=F and s sy pviging ) 83407 =8

N+(CH err err & 11- 1H of
SCI(—|[e£r])P£3 85] %s 3Hz pyndmylEH)?SI@(tﬁJ 4Blz ?ﬁdl (-ggi ta‘gg][(ytlhg' %gagzartet
J =18 Hz, 1H of SCH[&Q‘S]@'JESZHZ-(HH)J = 5 Hz, | H B-lactamH);
5.8 (dd, J =5 Hz and 8 Hz, B-lactamH); 6.8 (s, 1 H,
thiazonI-H); 8.1 (s, 1 H fornyl-H; 8.15 (s, 1 H CHN); 9.75 (d, J
;Eg:lzs) N§D7 ?84 6 (9QWWWS®P@®3615[:M{4JS (magmmgl_llsl)nz.amscw% ? H,
; an r = , : s
H OCHB): 5.3 (d, J 38§(3'3Edéﬁ99%§5(§-#%§’%;‘cﬁa%wm§§%§%&§’f
Hz and 8 Hz, B-Iact amsmzaﬁi@ixz( S»lactam-H),675 (R p:3 ﬂhﬁBlyl—Hy,r'fsﬂtdhi)J =@. 85 (d

J = 4 Hz. rrol - ,. thiazol (5 (s 1 H,
CH=N); 9. Qp%/d J tD 8 IIE"NNI-%HZ. pyndmyl-H).sgs (broad duplet, J = |250Hz. §1-H)

8.65 (broad triplet, J = 6 Hz, pyridinyl-H); 9.05 (s, 1 H, CH=N); 9.7 (d, J
= § Hz, NH).

62 (300 MHz, DMSO-d): 3.13 (broad duplet, 3 H, N-CH,); 3.29 (broad s, 6
H, N*(CH,),); 3.4 t0 3.75 (m, 5 H, -CH,-N*-CH,- and 1H of SCH,); 3.85
(s, 3 H, O-CH,); 4 to 4.3 (m, 4 H, -CH,-N-CH,-); 4.65 (part of the AB
quartet, ] = 18 Hz, 1H of SCH,); 5.27 (d, ] = 5 Hz, 1 H, B-lactam-H);
5.85 (dd, J = 5 Hz and 7.6 Hz, B-lactam-H); 6.78 (s, 1 H, thiazolyl-H);
8.75 (s, 1 H, CH=N); 9.75 (d, J = 7.6 Hz, NH).

63 (90 MHz, DMSO-d, +TFA): 3.0 (broad duplet, 3 H, N-CH,); 3.2 (s, 9 H,
N*(CH,),); 3.5 to 3.8 (m, 5 H, N-CH,-CH,-N* and 1H of SCH,); 3.90 (s,
3 H, O-CH,); 4.65 (part of the AB quartet, J = 18 Hz, 1H of SCH,); 5.3
(d,J =5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-
H); 6.8 (s, 1 H, thiazolyl-H); 8.75 (s, 1 H, CH=N); 9.75 (d, ] = 8 Hz,
NH).



69 (90 MHz, DVvsO-d[err]): 3.5 and 4.45 (AB quartet, J = 20 Hz, 2H,
SCH2) ; WD 96/ 35692
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5.25 (d, J=5 Hz, 1 H B-lactamH); 5.75 (d, J=55 Hz, 2H, -CHerr]F); 5.85
(dd, J = 5 Hz awedebndgsz B-lactamH); 8.25 (s, 1 H CH=N); 9. 85 PcCh/ERb6e2033

Hz, NH). 70 (300 MHz, DMSO-d[err]): 1.13 (t,J =7.1 Hz, 3H,
CH err]); 3.31 (qd, J=7.1 and 4. 6 Hz, 2H, CHerr]): 3.55 and
4.47 (AB quartet, J=18.1 Hz, 2H, S-CHerr]); 5.29 (d, J=5.0 Hz,
1H, [err]- lact&nH) SOBMHz PMSO-8,003.65 ¢nd 405HAB quagtet, J = 18 Hz, 2H, SCH,);
lact 6 b

(road om0 TR0 H SIS = Sl (A SRt Mk TS|
NI;); 12.23 (s.3H " Hz and BHHz, @-lactam-H)} 7.0 (s, 1 H, 3izolfitH); mﬂﬂ}ﬂ{:érﬁi:,)lj 5892

, J=4.6 Hz, S err, t et =18.
I(—|z, oH, S-CHerr]): % Qﬁ@ikﬁgﬁﬁ?&iﬁ?&m ﬁ%@&mé%’qyﬁ 5. 87
(dd, J49and79sz,?ﬂHi ﬁ‘.ﬁ) §Q' iz, 83 (s, 1H, CH thiazol);
8.22 (s, 1H, CH=N); 8.48 (q broad J=4.6 Hz, , NH); 9.75 (d, J=7.9 Hz,

1H, NH); 11.63 (s, 1H OH); 12.28 (s, 1H, OH) 72 (300 Mz,

526 (0, s, iy, TrOfY DARQUSHIFA: £00°% by G omf g0 g 461ap > 72
1H, [err]-lactam H) Quﬁtet,(lss 18 Hz, 2H, 8GHg7 523 (d.9. =@§ Hz 1 HiHf-lactahi} H); $.853 (s,
(s 1H "0 08 174 B g et T 6.1 B sifpolyhgts 85, 11 %0

DVBO-d[err]): 1.16 (tH, CHeND); bi8s5 (313 =SHMLNH)); 1.90 (m broad, 4H,
CH err]); 3.39 {qd, J=7.1 and ca. 6 Hz, 2H, CHerr]); 3.56 (mbroad, 4H,

CHerr]); 363 and 4.07 (AB quartet. J=18.0 Hz. 2H S—CH[err])

azzsll(—ld [ gr r5] “Tactam I]-_R ﬁmbeﬁﬁlm}oﬂ&&ﬂgﬁ]&) 3 2 rﬁ]&%g@;o tb_@:sg.'gd

broad, J= ca. 6 Hz 1HH,NFBN 4 to 38, (m, 5 H, -CH,-NH:GH,) ¢ =

Hz, 1H NH); 11.70 (sggklt <H) o-éﬁ,)?ﬁs((ﬁméyf'he AB quartet, J = {$Hz, 1H of
SCH,); 535 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz,
B-lactam-H); 7.0 (s, 1 H, thiazolyl-H); 8.15 (s, 1 H, CH=N); 9.9 (4, J =8
Hz, NH).

7.8

67 (90 MHz, DMSO-dy): 3.3 (s, 3 H, N-CH;); 3.3 (broad s, 6 H, N*(CH,),);
3.3 to 3.7 (m, 9H, piperazinyl-H's and 1H of SCH,); 3.85 (s, 3 H, O-
CH,); 4.25 (part of the AB quartet, J = 18 Hz, 1H of SCH,); 5.25 (d,] =
5 Hz, 1 H, B-lactam-H); 5.8 (dd, J = 5 Hz and 8 Hz, 8-lactam-H); 6.8 (s,
1 H, thiazolyl-H); 8.} (s, 1 H, formyl-H); 8.15 (s, 1 H, CH=N); 9.75 (d, J
= 8 Hz, NH).

68 (90 MHz, DMSO-dy): 2.25 (s, 3 H); 3.65 (s, 3 H, N-CH,); 3.7 and 4.6
(AB quartet, J = 18 Hz, 2H, SCH,); 3.9 (s, 3 H, O-CH,); 53 (d, J = §
Hz, 1 H, B-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, B-lactam-H); 6.05 (d,
J = 4 Hz, pyrrol-H); 6.85 (d, J = 4 Hz, pymol-H); 6.9 (s, 1 H, thiazolyl-
H); 8.75 (s, 1 H, CH=N); 99 (d, J = 8 Hz, NH).

69 (50 MHz, DMSO-d,): 3.5 and 445 (AB quantet, J = 20 Hz, 2H, SCH,);



74 (300 MHz. DMsO-d[err]): 3.57 and 4.48 (AB quartet J =18.1 Hz. 2H,
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S-CHerr]); 3. 2H, N-CH[err] C—C) 5.1-5.3 (m 2

5.30 (d, 9%0(99’5&?95 1H, [err]-lactamH); 5859( 9{&5&&&2&3
C-CH=C); 5.89 (dd, J=4.9 and 8g2 Hz, 1H [err]-lactamH); 6.83
(s, 1H, CH thiazol); 8.10 (s, 2H, NH); 8.34 (s, 1H, CH=N); 8.41

(s, 1H, NH); 9.77 (d, &k=8z0 : ; = , P :
1238 (s, 1 ony. 725y Ey ek g Blacdiatis 1s 41 = 55 i o8, colEy s
CH2); 3.33 (s broad, 4dd,J=35 Hz and 8 Hi| Sldcmm-H); 8.25 41 H)CH=NX9.87@, Jua8t et ,
J=18.1 Hz, 2H, S-CH e gl'ﬂ)S 29 (d, J=5.0 Hz, 1H,
[err]-lactamH); 5.89% J50and80Hz 1H, [err]-lactamH);

6.76 (s, 1H, CH thiazol); 8. 29 (s 1H, CH:N) 8.38 (s, 2H, NH) 9. 66 (d
J=8.0 Hz, 1H, NH); 11.90 (s, OH); 12.03

Mz, DVBO-d[er®d): 0. mmmm 31, J—'&léizl?’ﬁ 8&) 331 (admﬂéraﬂfl

g UM 20 DT LB Gy s ol G 3h1e0 o §

[err]-lactamH); 5. 89529(d,l-50Hz.(1H.B-lhcﬁtt@H)zrﬁ:BQ?(dﬂ,J:hS,Oﬁd?SHz,lH. ,
[err]-lactamH); 6.83

i (S i : %o BB By B 3 i 357 rong, 284, a9 RS

NH); 12.13 (s, 1H mnmmam(s;tm G&N),97(7(¢J_79Hz3(iﬁ.um, 12.03 (s,
DVBO-d[err]: 3.66 and 92 (AB quartet, J=17.

S-CHerr]); 3.86 (s, éﬁ-oéi)CHs) 5.27 (d, J=5. o Hz 1H [err]-lactarn-H;
5. 88 (dd, J=5.0 and 7.8 Hz, 1H, [err]-lactamH); 6.84 (s, 1H, CH
thiazol); 8.22 (s, 1H, CHEN): 9.78 (d, J=7.8 Hz, 1H, NH): 12.34
(s, 1H, OH. 7178 (300(NIER2, DMSO-GDSZ08 (drJ=h)s Hz, 38, N-CHIL13.56-a82)46 3. 56

d 4.47 (AB tet, =18. H. .S 5. d,..J=5.0
tr s Th L orT) et am (B apnes, Joig B b Eorn) s 2 § I W o ey
~[err]-lactamH); 6. 815(87(da,H=4@mm.91m110_E4&&n£-H),683(s, 1H, CHohpael);2H,
NH); 7.99 (s broad 1H J=7.9

Hz, 1H, NH): 12.03 (s822 @ ’%)fe“s(@b'?ﬂ ﬂmlégﬁm 9.75 (@a¥r] 9 Hz,,
DVMSO-d[err]): 2.92 (leQNﬁ)SIi‘B:’o @m&ﬁ"'ﬁzs&aﬁ.%

N-CH3); 3.61 and 4.17 (AB quartet, J=18 2); 5.29 (d,

72 (300 MHz, DMSO-d,): 3.53 and 4.47 (AB quartet, J=18.1 Hz, 2H,
S-CH,); 5.26 (d, J=5.0 Hz, 1H, B-lactam-H); 5.88 (dd, J=4.9 and 7.9 Hz,
1H, B-lactam-H); 6.84 (s, 1H, CH thiazol); 8.00 (s, 1H, NH); 8.23 (s, 1H,
CH=N); 8.28 (s, 1H, NH); 9.76 (d, J=7.9 Hz, 1H, NH); 11.56 (s, 1H, -
OH); 12.31 (s, 1H, OH).

73 (300 MHz, DMSO-dg): 1.16 (t, J=7.1 Hz, 3H, CH,); 1.90 (m broad, 4H,
CH,); 3.39 (qd. J=7.1 and ca. 6 Hz, 2H, CH,); 3.56 (m broad, 4H, CH,);
3.63 and 4.07 (AB quartet, J=18.0 Hz, 2H, S-CH,); 5.28 (d, J=5.0 Hz,
1H, B-lactam-H); 5.88 (dd, J=5.0 and 7.8 Hz, 1H, B-lactam-H); 6.81 (s,
1H, CH thiazol); 7.97 (t broad, J= ca. 6 Hz 1H, NH); 8.60 (s, 1H.
CH=N); 9.76 (d, J=7.8 Hz, 1H, NH); 11.70 (s, IH, OH); 12.26 (s, 1H,
OH).

74 (300 MHz, DMSO-d,): 3.57 and 4.48 (AB quartet, J=18.1 Hz, 2H,
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Hz, 1H, [err]-lactamH); 5.88 (dd, J=5.0 and 7.8 Hz. 1H [err]-lactamH);
6.81 (s, 1H, CH thiazol); 8.20 (q broad J=4.8 Hz, 1H, NH); 8.55 (s, 1H,
CH=N); 9.76 (d, wowses2 , |H NH); 11.83 (s, IH O; 12.28 (s, PUHEPI602023

OH) . 80 (300 M—| DVMSO-dd: 2.75 (s, 2H, NNCH2); 3.55 and 4.54 (AB
guartet, J=18.1 Hz, 2, S-CH2); 5B®2 (d, J=5.1 Hz, 1I -IactamH)
5.93 (dd, J51and79Hz 1H, P—IactamR 67

thiazol): 8.59 (s, 1H, S-CHp; 3.97 (oraedl. NECHLCQ); 54l cfpﬁmsoxg 13

INERAPR AP IWW%W%W&ECW%% M o
5.30 (d, J=5.1 iz, and 8.2 Hz) |HPBlaxtannHD);16.83 (s, 8H, CHothiazél);(B.EhG, 2HONHY;, | H,
(s T N 9. 80’ (346, 1R, cH<~§??séP b 18, NRpyf7 @98t TH Nebi g 226 <)

(s, IH OH. 82 (s, 16,368); 428 @ dH). 0.64 (m 2H, cyclopr. CH);
0.83 (m 2H, cycl opr. CR2 .62 (m 1H, cyclopr. CH); 3.53 and
4.49 (AB quaftet, 1=18.1 Hz, 2K S-CH2); 5.29 (d, J-5.0 Hz, 11,

- lact 5,89 (dd, ck: 3f33 6.79
(s. afHamCIZDthl agol § (3805?@2 zmiqls%?) lsg (g}sﬁrogdbﬁ (333@%{3-@ N); 8.59
Es, :TK glj)D 9. ;g (d, NEH,j) 354 ami4.42(AB quentasi=18,! Hz, 2H,S-CH;)15=|29GI=|% 12.13
S, . _ . . . .
3=18.1 Hz, 2K HW’@%%@”@Q%"&?’“?@ F’I(“Q??’g%%@’sg
Eﬁd’ J|:)4. 98a2g (7.8 Hz,6.76 (s, 1H, CH thiazbl);8.2%(s; 3K} EH=NY; £38 (sszn%rgm(){msﬁ,d J(d7, .

I azo ; . S , =/.
Hz, 1H NH); 11.21 (s J=§:¢Hh“ff?‘?§’ 159543' 18, OH); ‘209(4;%8%3) 12.44 (s. IH,

oH). 84 (300 MHz, bl\/BOdQ 309(s 6H N—CHS) 355 and 4.55 (AB

guartet, 1=18.1 Hz S- CH2 d. 1=5. |H_flacarn-H);
5.89 (dd, 76 Jz@o@N&iﬁDMGO%) 0 (t,ﬁH FH&F{)Z'%(MWSCQ&CM

thiazol); 8.07 (s. 2H14.16 (m, 2H, C-CH,-C); 3.2-3.4 (m, 2H, N-CH,-C); 3.56 and 4.47 (AB
quartet, J=18.1 Hz, 2H, S-CH,); 5.30 (d, J=5.0 Hz, 1H, B-lactam-H); 5.89
(dd, J=5.0 and 7.9 Hz, 1H, B-lactam-H); 6.83 (s, 1H, CH thiazol); 8.04 (s,
2H, NH); 8.24 (s, 1H, CH=N); 8.32 (s, 1H, NH); 9.76 (d, J=7.9 Hz, 1H,
NH); 12.13 (s, 1H, OH); 12.36 (s, 1H, OH).

77 (300 MHz, DMSO-d,): 3.66 aud 3.92 (AB quartet, }=17.9 Hz, 2H,
S-CH,); 3.86 (s, 3H, O-CH,); 5.27 (d, }=5.0 Hz, 1H, B-lactam H); 5.8
(dd, J=5.0 and 7.8 Hz, 1H, B-lactam-H); 6.84 (s, 1H, CH thiazol); 8.22 (s,
1H, CH=N); 9.78 (d, }=7.8 Hz, 1H, NH); 1234 (s, 1H, OH).

78 (300 MHz, DMSO-dg): 1.39 (s, 9H, C-CH,); 3.56 and 4.47 (AB quartet,
J=18.0 Hz, 2H, S-CH,); 5.29 (d, J=5.0 Hz, 1H, p-lactam-H); 5.89 (dd,
J=5.0 and 7.9 Hz, 1H, B-lactam-H); 6.81 (s, 1H, CH thiazol); 7.90 (s
broad 2H, NH); 7.99 (s broad 1H, NH); 8.25 (s, 1H, CH=N); 9.68 (d,
J=7.9 Hz, 1H, NH); 12.03 (s, 1H, OH); 12.16 (s, 1H, OH).

79 (300 MHz, DMSO-dy): 2.92 (d, J=4.8 Hz, 3H, N-CH,); 3.03 (s, 6H,
N-CH;); 3.61 and 4.17 (AB quartet, J=18.0 Hz, 2H, S-CH,); 5.29 (d,
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8 65 (s, 1H, CH=N); 9.81 (d, J=7.9 Hz, 1H, NH, 11.86 (s, 1H,

OH); 12.53 (s, 85 (300 Mz, DVMsO-d[err]: 3.58 més”ﬁlg AB
quartet, J=18. O&M S-CHerr]); 4.90 (d, J=6.4 : s MQ
N-CH err]); 5.31 (d, J=5.1 Hz, 1H, [err]-lactam H); 5.90 (dd,

J=5.2 and 7.8 Hz, 1H, [err]- 1actamH) 6311(5 1H, CH thi azol);

(oo e 5 Y U8 308 [, S0 g 18 s, 1 B ©°

aromatic); 9.3 (broads6.81 (s, NH, CH thigol{8 20ﬁbﬂ>atl|2!=4 Bz, 1H), NH)2 853 (s, 1H,

5 12 iy o b, B,

N-CH2) » 5.30 (d, J=5. gphiz, f-actamH); 5.90 (dd, J50and
7.8 Hz, 1, BactamH) 82(s 1H, CHthiazol); 7.9-8.1 (m IH,
CHI aromatlc) 838 (s. 1H CH=N); 8.4-8.6 (m IP, CHaromatic);

5 755 (m 280 OH ar GRQATH DYSCEA 48 (2, NCH,) 353 apd 4.5 B Glaflr, |, o)
(s, 1H, OH); 12.45 (sJ-mHHi;im,s-cnz)332(¢J=5mmmip.méﬁ-m.5%aa.and

N oroy L 550 (6 92e. trs e 78 He, 1H, Blactamtn} 01 1hf) CHE o0 Ts iy S
7.9 Hz, 1H f- Iactamd}m@ﬁs(%tﬁbin%mmg 1215, uf, m?l) 7.9-8.0 (m

2H, CHaromatlc) 8.40 (s
aronmatic); 900(5 broadW NH) ; 976(d J-7.9 Hz,

1230 ts, 1H, QH): ez, e 3. 68 and
4.05 (AB quartet, %"@Ms% 3558?"“%5%?%’18?\&2@(
I(g])uarzet,l_ls] 12 g7l-|%dd2ﬁCI-li),(()3ﬂ-3!6=(ﬁ). AT CH),; (3C6-37(m,4!-1, CH,,J 530@d H=5. llllk, 57 (
-actam ; an S,
1H, CH thiazol); GI’ELE" MN'&@ dﬁ%%‘i"mﬂ%ﬁ“(' NH) ;
11.35 (s, 1H, Q) 12fﬁ,Cchia%l)@'§5(broad.21—l.NH),865(s.lH CH=N); 9.80 (d,

J=7.9 Hz, 1H, NH); 1227 (s, 1H, OH); 12.51 (s, 1H, OH).

82 (300 MHz, DMSO-dy): 0.64 (m, 2H, cyclopr. CH,); 0.83 (m, 2H, cyclopr.
CH,); 2.62 (m, 1H, cyclopr. CH); 3.53 and 4.49 (AB quartet, J=18.1 Hz,
2H, S-CH,); 5.29 (d, J=5.0 Hz, 1H, B-lactam-H); 5.89 (dd, J=5.0 and
8.0 Hz, 1H, B-lactam-H); 6.79 (s, 1H, CH thiazol); 8.09 (s, 2H, NH); 8.35
(s, 1H, CH=N); 8.59 (s, 1H, NH); 9.70 (d, J=8.0 Hz, 1H, NH); 12.08 (s,
1H, OH); 12.13 (s, 1H, OH).

83 (300 MHz, DMSO-d,): 3.54 and 4.48 (AB quartet, J=18.1 Hz, 2H,
S-CH,); 5.29 (d, }=5.0 Hz, 1H, B-lactam-H); 5.89 (dd, J=4.9 and 7.8 Hz,
1H, B-lactam-H); 6.83 (s, 1H, CH thiazol); 8.15 (s, 2H, NH); 8.39 (s, 1H,
CH=N); 9.79 (d, J=7.9 Hz, 1H, NH); 11.21 (s, 1H, OH); 12.15 (s, 1H,
OH); 12.44 (s, [H, OH).

84 (300 MHz, DMSO-d,): 3.09 (s, 6H, N-CH,); 3.55 and 4.55 (AB quartet,
J=18.1 Hz, 2H, S-CH,); 5.30 (d. J=5.0 Hz, 1H, B-lactam-H); 5.89 (dd,
J=5.0 and 7.8 Hz, 1H, B-lactam-H); 6.84 (s, 1H, CH thiazol); 8.07 (s. 2H,
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PCT/ EP96/ 02023 - 83 89 (300
MHz, DMSO-d[err]): 3.58 and 4.64 (AB quartet, 3=18.1 Hz, 2H,

S-CHerr]); 5.29 (d, J=4.9 Hz, 1H, [err]:lactamH); 5.89 (dd, J=4.9 and 7.9
Hz woheraSesact am H) 6.84 (s, 1H, CH thiazol); 7.1PCTEP$N2023H

aromatic); 8.33 (s, 1H, CH=N); 9.78 (d, 1=7.9 Hz, IH NH); 10.083
(s, I'H NH); 11.86 (s, 1H, OH)8212.35 (s 1H C]—I) 90

(300 MHz, DWVSO-d[err] 3.66. and 4.70 (AB ?ﬂtfartet J=1 Hz,

S-CHerr]); 5.34 (d, . B635s, IMHfMa%Bh |Ja=795HzQZH(mI) mﬁc;. dHd 7.9 Hz,

1H, P-1act 6. 84 1) 111, CH t
7.2-7. Sa((:manTllzlb CH argfﬁlg"t %ﬁ i% gﬁg (m 2H CH Earomat ic); grzga(lsf:) | H,
CH=N); 9.79 (d, J=8.0 Hz, 1H NH): 12.32 (s, 1H OH): 13.41 (s, IH,

: 91 300 e i 615 4. 03 t J=17.8 Hz,
(2);? 855( 042)%@%%3{&% -ﬁzmgﬂ%?& 941? %@P&ﬁ%w?{’s (dd,
J=4.9 and 7.7 Hz, S-CH,); 490@,8144}3,323,@2:}&9 £ (cﬁa-iK}ﬁHm,hl azol ), .8.52

L TH CGHEN); 9. 77 (d ,
(13.35 (s, :\DH OH) . (bﬁwmm-ﬂ,f(ﬂb@thSZmﬂbbSdfz llﬁ)ﬁf!aqm-fbkﬁst(sallﬁ) 1.54

Quar et 110 5 b, o uiso: 1673 (2, PH oty 815, gfg Ty 450 (5

| -actan-H); 5.96 (dd,arombtic); 885 (SbRadAH, NH); 8.39 (s, 1H, ICH=N)8(78:8 kip; 2B, 95 (s,

.52 (s, 1r CreN);  oCHARTRHOSS giol, 155, N 978 o, 3=n.8 P2 18 3, 0 "),

oH). 93 (300 (HIH, ONRQ2AY: (s2119, ORy.0ad, 3H N-CH3); 3.54 and 4.50
( AB quartet, J=18.1 Hz, 2H, S-CH2); 5.30 (d, [=5.1 Hz, IH
P-lactamH); 5.89 (dd, J=5.0 and 7.8 Hz, 1H, flactamH); 6.83

(s, I'H CH thiggzol); o@%ngié DMSO-d,)' 3.57 ﬂusﬁ%{m&i&mdnﬁzﬁ. 9 Hz, 1H,
NH); 11.98 (s. IH, a—§ 12A2 (s RH (300 Mz,
DVSO-d6): 3.39 (mm br 14.850J=6.6 Ha 1 2R, N1GH% 530 {d, &5 Hz, 1H,
' B-lactam-H); 5.90 (dd, J=5.0 and 7.8 Hz, 1H, p-lactam-H); 6.82 (s, 1H,

CH thiazol); 7.9-8.1 (m, 1H, CH aromatic); 8.38 (s, 1H, CH=N); 8.4-8.6

(m, 1H, CH aromatic); 8.8-8.9 (m, 1H, CH aromatic); 8.9-9.0 (m, 1H, CH

aromatic); 8.7-8.8 (m, 2H, CH aromatic); 9.77 (d, J=7.9 Hz, 1H, NH);

12.32 (s, 1H, OH); 12.45 (s, 1H, OH).

87 (300 MHz, DMSO-d,): 3.57 and 4.52 (AB quartet, J=18.1 Hz, 2H,
S-CH,); 4.98 (4, J=6.2 Hz, 2H, N-CH,); 5.30 (d, J=5.0 Hz, iH,
B-lactam-H); 5.90 (dd, J=5.0 and 7.9 Hz, 1H, B-lactam-H); 6.81 (s, 1H,
CH thiazol); 7.9-8.0 (m, 2H, CH aromatic); 8.40 (s, 1H, CH=N); 8.8-9.0
(m, 1H, CH aromatic); 9.00 (s broad 1H, NH); 9.76 (d, J=7.9 Hz, 1H,
NH); 12.30 (s, 1H, OH); 12.56 (s, 1H, OH).

88 (300 MHz, DMSO-d,): 3.68 and 4.05 (AB quartet, J=17.9 Hz, 2H,
S-CH,); 4.19 and 4.38 (AB quartet, J=16.4 Hz, 2H, N-CH,-C=0); 5.30 (d,
3=5.0 Hz, 1H, P-lactam-H); 5.87 (dd, J=5.0 and 7.7 Hz, 1H, P-lactam-H);
6.87 (s, 1H, CH thiazol); 7.86 (s, 1H, CH=N); 9.82 (d, J=7.7 Hz, 1H,
NH); 11.35 (s, 1H, OH); 1245 (s, 1H, OH).
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(d, J=4.6 Hz, 3H, N-CHerr]); 3.55 and 4.49 (AB quartet, J=18.0 Hz,

2H, S-CH2); 5.3Q ( 5.0 Hz, 1H, [err]-lactamH); 5.90 (dd, 3@9\0
7.9 H, 1H, [e ’%PééﬁamH); 6.79 (s, 1H, CH'thiazol):; 8.61 (i"&i‘%’

9.71 (d, J=7.9 , 1K NH); 11.73 (8 I H O—g 12.10 (s, 1H OH). 95

(300 IVH, DI\/BO-dJ 2.26 (s, 3, CR3; 3.57 and 4.70 (AB guartet,

1=18.0 Hz, 2H, CR2)

1250 and 7.0 B8, 1« GO MIS RMIORS oSk a4 G (R RSB SR M O
%Q;)g.goz(zd,( Jb7 9 ﬁﬁbméﬁﬁ%z&m.mﬂwawﬂgm (h?(lﬂ:»erEz3 .
C).: . m Dr oa uart et =
Hz, 2H, S-CR2):; 3.85 ( azol); 7.1-7.6 (m, CH apmgtie) Dz, |1,
("SR ooy TR, SO 10 e RS0 .t .

. J=7.9 Hz, 11H, Nl-l)llaﬁ(EQIQ;SOHkluﬁl-(ﬁg 111.2081 (s, 1H, OH) 12. 47 (s.
L OH.. 97 (300 MHz, DMBO-d6): 3.14 (s, 6H, N CH3); 3.64 and 3.94
B quartet, J:17.9 Hz, 2H, S CR); 3.68 (s.4H, N-CR2); 5.28 (d,
5.0 Hz, |H 90 (300 MHZ, DMSO); 3.65. 48 4 701(AB gbartet, J=18.7 Hz, 2H, 1H,

an ST b, TR ) SR 1=50 B VL Bkt 5 B i s g
ﬁart.et (300 Mz, DN&@LCBi 113)’55(8%(5;5| mm%n.&tﬁ#zqaﬁ lﬂ.ﬁlﬁeﬁauc),
8- actam H): 5.91 (dd 72-73(m, IEQ}Lsrom% mHmeqcawﬂg(s.dlhe

3378 b, 1H N: 11 GENE ST j580 B, 18, Wﬁ%ﬁglmﬁ’-ﬁdﬁ? M) 5

(s, 3H CH3); 3.57 andH).48 (AB quartet, J=18.1 Hz, 211 S- CHZ)
5.34 (d. J=5.1 Hz, IH P-lactamH); 5.94 (dd, J=5.1 and 7.9 Hz,
IH, f-lactamH); 6.82 (s, IH CH thiazol); 8.55 (s. IH, CH=N) ;

9.28 (s, IH Nyi ;- 9. 8Q366!MHZ DMSOW,): Bi8S dil4.039%AT e, 317811z, 2H,
| | S-CH,); 527 (d, J=4.9 Hz, 1H, B-lactam-H); 5.83 (dd, J=4.9 and 7.7 Hz,
1H, B-lactam-H); 6.88 (s, 1H, CH thiazol); 8.52 (s, 1H, CH=N); 9.77 (d,
J=1.7 Hz, 1H, NH); 11.08 (s, 1H, OH); 12.35 (s, 1H, OH).

92 (300 MHz, DMSO-do): 1.51 (s, 3H, C-CH,); 1.54 (s, 3H, C-CH,); 2.86 (d,
J=4.9 Hz, 3H, N-CH,); 3.55 and 4.50 (AB quartet, }=18.2 Hz, 2H,
S-CH,); 5.32 (4, J=5.1 Hz, 1H, B-lactam-H); 5.96 (dd, J=5.0 and 8.2 Hz,
1H, P-lactam-H); 6.95 (s, 1H, CH thiazol); 8.03 (s broad 2H, NH); 8.18
(s broad 1H, NH); 8.32 (s, 1H, CH=N); 9.74 (d, J=7.9 Hz, 1H, NH);
12.19 (s, 1H, OH).

93 (300 MHz, DMSO-dy): 2.9 (broad, 3H, N-CH,); 3.54 and 4.50 (AB
quartet, J=18.1 Hz, 2H, S-CH,); 5.30 (d, J=5.1 Hz, 1H, B-lactam-H); 5.89
(dd, J=5.0 and 7.8 Hz, 1H, B-lactem-H); 6.83 (s, 1H, CH thiazol); 8.62 (s,
1H, CH=N); 9.79 (d, J=7.9 Hz, 1H, NH); 11.98 (s, 1H, OH); 12.42 (s,
1H, OH).

94 (300 MHz, DMSO-d,): 3.39 (m broad 2H. CH,): 3.54 (m broad 2H. CH,).
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(s, 1H, OH); 13.52 (s, 1H OH). 100 (300 MHz , DMsO-d[err]): 3.58
and 446 (AB quartet, J=18.1 Hz, 2H, S-CH2); 534 (d, 3=5.1 Hz, IP,
fl-actam H); 5voaoqase2 J=5. 1 and 7.9 Hz, 1H, P-1 act RETEPISRII)
(s, 1H, CH thiazol); 8.28 (ddwWJ=6.7 and 14. 8 Hz, 1H, N-CH=N);
8.58 (s, 1H, CH:N) 958(d 1=14.8 Hz 1H4 NH 977 : (d J=8.0
Hz, 1H NH); 9.9 (d, J= Hz 1HL, NHD; 12.29 (s (300

MHz, DMVBO- dd: 3.57 an%bsakb JeA\B He, 3B, B-CH-385 mﬁé@iﬁB tpirtet, 3=18.0 Hzrp) -

dd,

s e e

,J:69an146 s , 3H, CH=N);
N 10 (00T T A gB. F*b“"(w%ﬁcaélefz 10618, g,
C;jCH‘?)’Ar S i;l and 4.48 (AB quartet, J=18.1 Hz, 2H, S—CHZ)) 5.31
,(A-I act grn I;) 95 84 (5(3%1‘#‘2’@\%6“{3 @'26 é-%é&ﬁiﬁ"éﬂ‘gég@zﬁ
9. 65 Jd8 Hz, 08z actii- 00 |\/HZ
Dl\/BOd((j): 1.51 (s, 3H c§ %I = %VMN@HO s Plgctain H; 593 (68 4.52

: and

(AB quartet, J=18.3 @SQJ@M)H B-latan-H); G%(salﬁzcmhazol).sw G, 1K,
P-lactamH); 5.95 (dd Spﬁ? 1 94 (s, IH,
CH thiazol); 7.61 (s %]r%g?f %aﬁéﬁﬁu}@rgfﬁiw@w 8. 38 (s IH,""
CH=N); 9.74 (d, J=8.1 Hz, IIH NH); 11.20 (s, 1H OH): 12.16 (s,
oH). 104 (300 4 .
C-CH3): 3.56 96 3%% &%&‘é{’“‘ﬁiﬁaw 35?1“‘22‘61&-3 4 90
(d, J=6.3 Hz, 2H, quartet.J-ﬁ'BHz,ﬁLC’é’-ch) &hs&npmuadmmma;asmmﬂ 5. 97

(dt J=5.0 and 8.1 Hz. A- |l acaam H).; hz'ﬁvl-h_CI—ltHazol);
 7.6-7.8 (m2H, CH aroh;tqgf..lﬂ,ﬁ-lactam- ,590(dd.J=50and79 1 1
6.82 (s, 1H, CH thiazol); 8.5 (broad, 2H, NH); 8.65 (s, 1H, CH=N); 9.76
(d, J=7.9 Hz, 1H, NH); 9.82 (s, 2H, NH); 1231 (s, 1H, OH); 1247 (s,
1H, OH).

97 (300 MHz, DMSO-dg): 3.14 (s, 6H, N-CH,); 3.64 and 3.94 (AB quartet,
3=179 Hz, 2H, S-CH,); 3.68 (s 4H, N-CH,); 5.28 (d, J=5.0 Hz, 1H,
B-lactam-H); 5.89 (dd, J=5.0 and 7.7 Hz, 1H, B-lactam-H); 6.81 (s, 1H,
CH thiazol); 8.64 (s, 1H, CH=N); 9.77 (d, J=7.7 Hz, 1H, NH); 12.29 (s,
1H, OH); 12.36 (s, 1H, OH).

98 (300 MHz, DMSO-d,): 3.33 (s, 3H, N-CH,); 3.54 and 4.55 (AB quartet, '
J=18.3 Hz, 2H, S-CH,); 5.29 (d, J=5.0 Hz, 1H, B-lactam-H); 5.91 (dd,
J=5.1 and 7.9 Hz, 1H, B-lactam-H); 6.76 (s, 1H, CH thiazol); 8.10 (s, 1H,
CH=N); 8.2 (s, NH); 9.67 (d, J=7.8 Hz, 1H, NH); 11.92 (s, 1H, OH).

99 (300 MHz, DMSO-dy): 2.80 (s, 3H, CH;); 3.57 and 4.48 (AB quartet,
J=18.1 Hz, 2H, S-CH,); 5.34 (d, J=5.1 Hz, 1H, B-lactam-H); 5.94 (dd,
J=5.1 and 7.9 Hz, 1H, B-lactam-H); 6.82 (s, 1H, CH thiazol); 8.55 (s, IH,
CH=N); 9.28 (s, 1H, NH); 9.80 (d, J=7.9 Hz, 1H, NH); 9.90 (s, 1H, NH);
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8.2-8.3 (m 1H, CHarorratlc) 8.38 (s, 1H, CH=N); 8.6-8.8 (mIH, CH

aromatic);- 971‘%36%%;% 1H, NH), 12.48 (s, 1H, OH). 105WO
MHz, DMSO-d[err] mbroad 2H, CHerr]); 0.84 (mbroad 2H ;

1.50 (s, 3H G CH3): 1.52 (s, 3H, G CHB): 1(mbroad 11, N-CR);
3.53 and 4.53 (AB quart, J=18.2 Hz, 2H, S 5.31 (d, J=5.0 Hz,

I CH thi Z?ol“i 5 10 ?gﬁg g%lq?ﬁi‘%gb%z?(g@c?ﬁ) | actam H; 6 ?2 (a,
broad 111, NH); 9.70 (W J=8.2 Hz, 1H, NH); 12.08 (s, 11, OH). 106
(73 i A < bl ok 0 e b

5.33 (d, J=5.0 Hz, 1H, SEEHQCSMdﬂ)ksﬁﬁﬁﬂﬂ ladtain-H); «'srgi(ad.lJ
P-lactamH); 6.91 (s, 11H_CH thi azol broad 1H

g,
broad 1H, NH): 8.62 (s 1H B-lactemi); 6 27(1- %Cﬂgmlmzsiﬂ-lmmdﬂf&&

S oo Lapo NCHMZSETR EG 5 Gl R N 9P (¢
354 and 455 (AB quar (4(JF80 K, 1H, NED; 9916, m69 Hucl, NEDH229 (6 T8, Q. 3=5. 0

HZ, 1H, P—IactamH) 5.95 (dd, 3=5.0 and 8.3 Hz,
P-lactamH); 6.90 (s, 111, CH thiazol); 7.70 (S broad NH); 7.93

(s broad NH); 8133 (S, (306 MBzZDMSO.H235U and 4ASYAR quartet, J=18.0 Hz, 2H, NH);

i " B T b oot e k. R w55
22 0 L L ik 9 1 oy b 0 By,

DVBO-d): 0.64 (m broad (&1 J=61® and dd6pH3,; 1H). N-CH=N)h8.60 ¢s, 1H, CH=N); 9365(d,CH2
uartor) 3218 1 1o, 2=t (L NHE SR 1o i B8, REROCR. 3ot 3 1
1H, flactamH); 5.93 (WNH).3=5.0 and 8.1 Hz, IH flactamH); 6.93 (s,

WD 96/ 35692
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102 (300 MHz, DMSO-dg): 149 (s, 3H, C-CH,); 1.50 (s, 3H, C-CH,); 3.54
and 4.48 (AB quartet, J=18.1 Hz, 2H, S-CH,); 5.31 (d, J=4.9 Hz, 1H,
B-lactam-H); 5.97 (dd, J=4.9 and 8 Hz, 1H, B-lactam-H); 6.84 (s, 1H, CH
thiazol); 8.29 (s, 1H, CH=N); 9.65 (d, J=8 Hz, 1H, NH); 12.06 (s, 1H,
OH).

103 (300 MHz, DMSO-dg): 1.51 (s, 3H, C-CH,); 1.53 (s, 3H, C-CH,); 3.52
and 4.52 (AB quanet, J=18.3 Hz, 2H, S-CH,); 530 (4, }=50 Hz, IH,
B-lactam-H); 5.95 (dd, J=5.0 and 8.1 Hz, 1H, P-lactam-H); 6.94 (s, 1H,
CH thiazol); 7.61 (s broad 2H, NH); 8.15 (s broad 2H, NH); 8.38 (s, 1H,
CH=N); 9.74 (d, J=8.1 Hz, 1H, NH); 11.20 (s, 1H, OH); 12.16 (s, 1H,
OH).

104 (300 MHz, DMSO-d,): 1.49 (s, 3H, C-CH,); 1.51 (s, 3H, C-CH,); 3.56
and 4.52 (AB quartet, J=18.3 Hz, 2H, S-CH,); 4.90 (d, J=6.3 Hz, 2H,
CH,); 5.32 (d. J=5.0 Hz. 1H. B-lactam-H); 5.97 (dd. J=5.0 and 8.1 Hz,
1H, B-lactam-H): 6.91 (s, 1H. CH thiazol); 7.6-7.8 (m 2H, CH aromatic);



87 1H, CH thiazol); 8.09 (broad 2H, NH); 835 (s, 1H, CH=N); 8.58

( br oad, IH, NH); 9.77 (d, J=8.0 Hz, IH NH); 12.04 (s, 1H, OH).
110 (300 M\z, DMBO-d[err]): 2.87 (s, 6H NCHerr]); 3.56 and 4.50
(AB quart et J=18.0 Hz, 2H, S-CHerr]); 4.67 (s, 2H, OCH2); 5.32
(d, J=5.0 Hz, W0 9635692 [err]-lactamH); 5.92 (dd, J=5.0 ®CU/EPIG02623,
1H, j-actamH); 6.94 (s, 1H, - CH thiazol); 8.1 (broad 1H, NH);
8.35 (broad 11 NH): 8.63 (s, 1H, 86 CH=N); 9.80 (d, Jz8.1 Hz, 1H,

NHD; 11.77 93 b d._ 4H,
CCH2); 3. 4(7$(broad0_&?=|33(m IH,CHMS-"%GS%%FH-@B& roa

J=17.9 Hz, 2H, S-CH,)g }ﬁ“ﬁ (d 150Hz,
1H1, ,-actam); 5. 92? g?‘o‘%ﬁ#%% e NH); Qﬁ—g lx-lla,Oﬁ?l-act amH); 6.94

(s, 1H, CH thiazol); 7.96 (broad 21, NH); 862(s . 1H, CH=N);

9.79 (d, J=7.

DIVISO((:L) SJ07, 4%% mgﬁﬁ?soﬁ?@%mz + 0.84 (m ‘;’é‘%gz%ﬂﬂ?s. 37
(pd| Jt5 1H)HZ 6133 (Iammmg,gfm& 52i(s, 3H5(7:-'CH,D;CIZG’1@n|Hand lH,N-CH) | H,

-l act ant S | aZzo0 ar onat |C

5 106 3 (m 1H o artdanadss (AR Gtk Fe142 Hro bl S s £31 EhIRRR I (o

1H CH t 8. 975 Btabdns O1 Y8 1oLz 85

(o TR R 5h g7 { dH PrabdmstisEicah, 800 87 Bl B sblim B 9000

DVBO- d): 1.1-1.3 (m mcrtm@ycmg«gbm&zmm 4 sy 1HL CH=N); 8 0 60

e b, on s arp)odd %*S’%ﬂfﬁfﬂgﬁﬁ“ﬁ*ﬁéé BH IS g

J=5.1 and 8.0 Hz, 1H, B-lactamH); 6.76 (s, 1H CH thiazol); 8.59 (s, IH,

1 ob (o 1 Togy M | Wobo i DMS0-ay 1,568 2 Ol 1 5358 Al Commias ) 5o

(brotadi 6? 1&0;3) Qbﬁgdmmaﬂswm (AB quartet, J=13. 16Hﬁ;rm,49-6ﬁ,)(AB
uartet,
et am by, 5 bo' (ad33s eSO Fa S fapmnr By 596 tade 550 pd .6 Ho THe

WO 96/ 35692 -1 -
PCT] EPS6/ 02023 B-lactam-H); 6.91 (s, 1H, CH thiazol); 8.06 (s broad 1H, NH); 8.30 (s
broad 1H, NH); 8.62 (s, 1H, CH=N); 9.71 (d, J=8.4 Hz, 1H, NH); 11.76
(s, 1H, OH).
107 (300 MHz, DMSO-dy): 1.51 (s, 3H, C-CH,); 1.53 (s, 3H, C-CH,); 1.8-2.0

' (m, 4H, C-CH,); 1.8-2.0 (m, 4H, N-CH,); 3.54 and 4.55 (AB quartet,
J=18.1 Hz, 2H, S-CH,); 5.31 (d, J=5.0 Hz, 1H, B-lactam-H); 5.95 (dd,
J=5.0 and 8.3 Hz, 1H, B-lactam-H); 6.90 (s, 1H, CH thiazol); 7.70 (s
broad NH); 7.93 (s broad NH); 8.63 (s, 1H, CH=N); 9.62 (d, ]=8.2 Hz,
1H, NH); 9.75 (s, 1H, NH); 11.71 (s, 1H, OH).

108 - (300 MHz, CD,0D): 8.59 (s, tH, CH=N); 6.94 (s, 1H, CH); 5.95 (d,
J=5.0 Hz, 1H, CH); 5.29 (d, J=5.0 Hz, 1 H, CH); 4.02 (s, 3H, OCH;);
4.34 and 3.61 (AB quartet, J=18.0 Hz, 2H, SCH,); 2.73 (s, 3H, SCH,).

109 (300 MHz, DMSO-d,): 0.64 (m broad 2H, CH, cyclopr); 0.84 (m broad
2H, CH, cyclopr); 2.62 (m broad 1H, N-CH cyclopr); 3.54 and 4.51 (AB
quartet, J=18.1 Hz, 2H, S-CH.); 4.66 (s, 2H, O-CH,); 5.30 (d, ]=5.0 Hz,
1H, B-lactam-H); 5.93 (dd, J=5.0 and 8.1 Hz, 1H, B-lactam-H); 6.93 (s,



CH thiazol); 8.16 (s 2H, NH 8.60 (s, 1H CH=N); 9.75 (d, J=7.6 Hz,
1H, NH); 11.94 (s, 1H, OH); 12.30 (s, IH OH). 115 (300 MHz,
DMSO-d[err]): 3.5 and 4. 53 (AB quartet, J=17.9 Hz, 2H, S—CH[err])

3.4-3.7 (m B8H, 5 31 (d, J=5.0 Hz, 1H, P-lactam H): W
8 ""%"ﬁ‘

1=5.0 and 7.9 Hz, -lactamH); 6.82 (s, 1H, CchlazoI)
CHRO ; 8.38 (broad 2H NH) 8.62 (s, 1K k 9.75 (d. J=
1H, NH); 12.18 (s, IH OH); 12.28 (s, 1H, : 116 (300 M—Iz

DVBO- d&1D20) : 2. 81 (s, I\%@ « Y G CH=N): 54
and 4.58 (AB quartet J %_mil %I—sl(%%%;}l'y‘?’maﬂ, '2(5'[1,-l N); 8.58 (bro%d,
N-CR2); 3.97 (broad, 2H, NHER.77 (&5368.0dHz, JHINH)-12.04 i, 1H, OM: am ) ;

5.90 (d, J=4.8 Hz, IH P-lactamH); 6.81 (s, 11, CH thiazol); 8.55 (s, IH,

CHEN) . 117 (300 Mz, DMBOdD20): 2.91 (s, 3P C=N-CH3): 3.19 (s, 9H,
N- CH3) ;- 110 3. 29300 Mg, Dlﬁso-dﬂ) @87 (s, HON. : 3.56 nd ABoqnmr attet,
J=18.1 Hz, 2H, s-csz)}g (hroad, 2H NGea). o 31 e o
Hz, 11H flactamH); J=180Hz 39€H@d 6748, BLQ-CH,) 5.3 ida 1Hg g4 (s,

1H, CH-thi I 8.5
DVSO- dj : IC%aé(i ;nd 4. S&Mrtet %Jﬁw lzrlq-ljﬁ'i3 B—lactamlﬁﬁg(b%.)m5 35

(d, J=5.1 Hz, 1K fl- acCHrﬁiapql).ESB&ronthsﬂﬂ)Jsaﬁw@mdglmm 863 (s, 1H, 1H,

P-1 act ;. 6.82 t
At 2% G S o W%&"Wﬁr@%lﬁcﬁ&% g e@”@&ﬁoﬁ)
976(le NH/OH) 9.78 (d, J=7.9 Hz, IHF, NH); 12.25 (s, ;
and 4. 57 (AB qﬁ’iﬁtet 1&801\&1,,1)@&1@412%&@3 i &y’ iazsﬁ»w 4&113) N O
5.34 (d, J=5.1 Hz, Hz.
o -(1actamH); A 13 (xg-cn,) 3.55an /358cgiamt,15179941-1£% slel,)L 437 4s 28
PCT/ EP96/ 02023 O-CH,); 5.30 (4, J-SOHz, 1H, B-lactam-H); 592444, J=5.0 and 7.9 Hz,

1H, P-lactam-H); 6.94 (s, 1H, CH thiazol); 7.96 (broad 2H, NH); 8.62 s,

1H, CH=N); 9.79 (d, J=7.8 Hz, 1H, NH); 11.72 (s, 1H, OH).

112 (300 MHz, DMSO-do): 3.62 and 4.67 (AB quartet, J=18.1 Hz, 2H,
S-CH,); 5.37 (d, }=5.1 Hz, 1H, B-lactam-H); 5.96 (dd, J=5.1 and 7.9 Hz,
1H, B-lactam-H); 6.83 (s, 1H, CH thiazol); 7.7-7.9 (m, 1H, CH aromatic);
8.1-8.3 (m, 1H, CH aromatic); 8.4-8.6 (m, 1H, CH aromatic); 8.8-8.9 (m,
1H, CH aromatic); 8.97 (s, 1H, CH=N); 9.79 (d, J=7.9 Hz, 1H, NH); 9.85
(s, 1H, NH); 10.37 (s, 1H, NH); 12.31 (s, 1H, OH).

113 (300 MHz, DMSO-d): 1.1-1.3 (m, 2H, CH, cyclopr); 1.2-1.4 (m, 2H,
CH, cyclopr); 1.9-2.0 (m, 1H, CH, cyclopr); 3.54 and 4.49 (AB quartet,
J=18.1 Hz, 2H, S-CH,); 5.32 (d, J=5.1 Hz, 1H, B-lactam-H); 5.93 (dd,
J=5.1 and 8.0 Hz, 1H, B-lactam-H); 6.76 (s, 1H, CH thiazol); 8.59 (s, 1H,
CH=N); 9.07 (s, 1H, NH); 9.23 (s, 1H, NH); 9.67 (d, }=8.0 Hz, 1H, NH);
11.92 (s, 1H, OH); 13.27 (s, 1H, OH).

114 (300 MHz, DMSO-d,): 1.59 (broad, 6H, C-CH,); 3.53 (broad 4H, N-CH,);
3.6 and 4.52 (AB quartet, J=18.4 Hz, 2H, S-CH,); 5.29 (d, J=5.0 Hz. 1H.
B-lactam-H); 5.89 (dd, J=5.0 and 7.6 Hz, 1H, B-lactam-H); 6.82 (s, 1H,



J-3.9 Hz 1H, CH Pyrrol); 6.77 (s, 1H, CH thiazol); 6.86 (d, 1=3.9 Hz 1H,
CH Pyrrol); 8.66 (s, 1H CH=N); 9.25 (s 1H, NH); 9.46 (s IR NH); 9.70
(d, J=8.0 Hz, 1H, NH); 11.96 (s, IH OH; 12.90 (s, 1H OH). 120

(300 MHz, bMBO-dd: 3.71 and 4.12 (AB quar, J=17.9 Hz, 2H, S- CH2) ;
' 5.32 (d, J=5.1 ™MO96BB92f | - actam ED; 5.91 (dd, J=5.0 and 7.9 Hz PCI/EPI602023
1H, P-lactamH); 6.84 (s, 1H CH thiazol); 7.98.0 (m 2H CH aromatic);
8.66 (s, 1H, CH=N); 8.8-8.9 (m 2H, CHaro?Ratlc) 88(broadIH NH)
9.76 (d, J=8.0 Hz, IR NHD; K 12. 17

(300 Mz, DVBO-cL): 3.SH thigzol$ séﬁ!z)NHb?;)&? @nﬁ&@?ﬁé&f&aﬁkﬁm

3J18.5 Hz, 2H, S-CR2); lﬁ b{l ﬁlrlo Cilj%b, 418 ofy.0oad, 4H N-CH2);
5.30 (d, J=5.0 Hz, 1H, @gé:a H) (SSﬂOa?ld79HZIH

| iactam H); 682(s 1H CchlazoI) 873(s IH CH=N); 9.75 (d.

3=7.6 Hz, IIB 300

Mz, DMBO cd) : LI (3689%%@% #g@‘*%ﬁﬁ@é@uaﬁlﬂ?fﬁzmsw

? g 3.6 Eb[ Oagl 1§H1 ﬁzm)f (1% ﬁ-I.N-CI—&hrscad(d,Ho &Qﬂ)ﬂ-la’&ta’iﬁﬂatrﬁb da,?
uarte - 0

3550 Hz, 1H, Plactam 03“’9'6946@1138535‘%‘";‘% gg% H’ﬁﬁ t%ﬁﬁl

6. 82 |, CH thi | qfumxj)& =

NH) ; (ﬁ 74 (s, |HI aZNa)a‘:HTg»),%s g’ AMH ’ 29(5 YH’(@H Wbﬁﬁz, .Mm’

(300 MHz, DVBO- d): 2. 9&1(UPD.1124187(s+kH Qﬂ)(s 3H

N CH3) ; 3.55 and 4.59 (AB quartet, J= 18 1 Hz, 2H S-CH2); 5.30 (d,

J=5.0 Hz, IH P-lactamH); 5.91 (dd, J=5.0 and 7.9 Hz, IH ,8-lactamH);

6.81 (s, |H CHI6hi azo(300 MHADMEO-dM,0%H2:8) (s, SH2N-CH,); 262 (\AH, C8NaCH)s,

IH NH): 9.72 (d, J=7. .12 14 (s 300
M, DNBONG) - 2,81 (. S3ianadiss hhy 'ﬂ?'ﬁ%ﬁs“%%h%r 3hifroad, 21, {
N-CH2) | 356 and 4. 55 KA EWT droad) 2M, R-ORS 3613, IS4G, IS Sladinl )

(o 96 3a60n OB %588, Jea 8 Wes, Ve Betactamenry 6.3 (s,ai?i@nmmn Egs(s, 1?19

PCT/ EP96/ 02023 CH=N).

117 (300 MHz, DMSO-d¢/D,0): 2.91 (s, 3H, C=N-CH,); 3.19 (s, 9H, N-CH,);
3.29 (broad, 2H, N-CH,); 3.56 and 4.48 (AB guartet, J=18.1 Hz, 2H,
S-CH,); 3.82 (broad, 2H, N-CH,); 5.31 (d, J=5.0 Hz, 1H, B-lactam-H)
5.90 (d, J=5.0 Hz, 1H, B-lactam-H); 6.84 (s, 1H, CH thiazol); 8.56 (s, 1H,
CH=N).

118 (300 MHz, DMSO-d): 3.61 and 4.59 (AB quartet, J=18.0 Hz, 2H,
S-CH,); 5.35 (d, J=5.1 Hz, 1H, P-lactam-H); 5.59 (dd, J=5.1 and 7.9 Hz,
1H, B-lactam-H); 6.82 (s, 1H, CH thiazol); 6.9-7.1 (m, 1H, CH aromatic);
7.2-7.4 (m, 2H, CH aromatic); 8.74 (s, 1H, CH=N); 931 (s 1H, NH/OH);
9.76 (s 1H, NH/OHY); 9.78 (d, J=7.9 Hz, 1H, NH); 12.25 (s, 1H, OH);
13.03 (s, 1H, OH).

119 (300 MHz, DMSO-d,): 2.30 (s, 3H, C-CH,); 3.59 and 4.57 (AB quartet,
J=18.1 Hz, 2H, S-CH,); 3.67 (s, 3H, N-CHj;); 5.34 (d, J=5.1 Hz, 1H,
B-lactam-H); 5.94 (dd, }=5.1 and 8.0 Hz, 1H, B-lactam-H); 6.13 (d,



and 7.9 Hz, 1H, [err]-lactamH); 6.82 (s, 1H, CH thiazol); 83 (broad, NH);
8.38 (s, IH CH=N); 8.47 (broad, NH); 9.76 (, J=7.9 Hz, 1H NH);

10.84 (s, 1H NH 12.31 (s, 2H, OH). 125 (300 MEz, DMSO-dc): 2.82

(d, J=4.5 Hz 6 3.2-3.3 (m broad 2H, I\I—CI—IZ);N%,%Q@

3H, N-CH3): 18"’%%}73 (AB quartet, =18.3 e, 517 POIREDGa023

3839(mbroad 211 NCH2); 5.29 (d, I=5. Osd—|z P—Iactaln H) ;

5.91 (dd, J=5.0 and 7.8 Hz, IH, jlactamH); 682(5 | H,

hiaceh)) 511 15 iyt iy o) o, bl et M e
(83%(2'2;\/H25 ?I?Q/B(Odd: hESGéCHMI)S&GﬂABNMIJ&IH@G), 932;31(8 1H, N}?:gM (s 1H, I;IH%. 9H';0
1 actam D) 6. 83 @t i RETI o Gy B Gl 88, o ¢
7.1-7.2 (m IH CH aromatlc) 7.3-7 4 (m 11 CH aromatlc) 8.23 (s, 1H,

CH=N); 8.37 ( 211, NR|O|6?) § 1H, CH= 78 (d, J=7.9 Hz, 111,
NH); 12.27 (s, 120, oH)@® M.IEDM O-dg): 3t lmmd%'waimmAg ( AB

tet, J=18.1 Hz,
???;ctear n-H); 5.89 (d?%s(? %l%%mg‘ﬂ-wm,ﬁ Eng%sa%}%-’gé{zlg (s,
1H, CH thiazol); 7. 93 1HrfoladtamZH); 6\84) (s, H3CH thiazol); 7.9-8.00(mm 28, QH-arofiakit)) ;
9.73 (d, J=7.8 Hz, 128 00
DVBO- él&): 3.25 (br oad SM"' &ﬁcﬁg”&?ﬁ%’fhﬁ‘%%cﬂ“a%“%” Mgmé& and

4.27 (A5 quartet, J=Lep 96 i J=OIBSTRNED, 2,17 ol HHOGHD; 1457 G, 15, OB, N-C'D);
5.30 (d, J=5.0 Hz, 1K NactamH): 5.89 (ddc J=4.9 and 7. 1H

,flactarn-H); 6.79 (s 1H, CH thiazol); 8.11 (s, IH, CH:N) '9.03
broad, 1H, N 9. 7
(broge, 11 a9 31 Gl s Dol s @/ahyctis i it Wanie”
- CH2-CH2-) ;3,05 (m | H3=18.3, Mg 280 8-CH,); 3.6 (broad, 4H) N-GH,); &0 (beoad, 4HB-CH,); 2H,
ST Ehos) oa00s v O $38k, 256% T, pactam 567 L} 18 F and 79 B 18, 1, g
Hz, 1H B-lactam H); 5, S3ldetheh-HY 682 (s THACH thiaBolyi8.73L(s, 18; CHENXM.75 (d,

3=7.6 Hz, 1H, NH); 12.30 (s, 1H, OH); 12.76 (s, 1H, OH).

122 (300 MHz, DMSO-dg): 2.76 (s, 3H, N-CH,); 3.1-3.3 (broad, 2H, N-CH,);
3.4-3.6 (broad, 2H, N-CH,); 3.5-3.7 (broad, 2H, N-CH,); 3.55 and 4.53
(AB quartet, J=18.1 Hz, 2H, S-CH,); 4.2-4.4 (broad, 2H, N-CH,); 531 (d,
J=5.0 Hz, 1H, B-lactam-H); 5.90 (dd, }=5.0 and 7.8 Hz, 1H, B-lactam-H);
6.82 (s, 1H, CH thiazol); 8.66 (s, IH, CH=N); 9.77 (d, J=7.8 Hz, 1H,
NH); 11.74 (s, 1H, NH); 12.36 (s, 1H, OH); 12.56 (s, 1H, OH).

123 (300 MHz, DMSO-d,): 2.90 (d, J=4.7 Hz 3H, N-CH,); 3.34 (s, 3H,
_ N-CH,); 3.5 and 4.59 (AB quartet, J=18.1 Hz, 2H, S-CH,); 5.30 (4,
' J=5.0 Hz, 1H, P-lactam-H); 5.91 (dd, J=5.0 and 7.9 Hz, 1H, B-lactam-H);
6.81 (s, 1H, CH thiazol); 8.09 (s, 1H, CH=N); 8.25 (s, 2H, NH); 8.37 (s,
1H, NH); 9.72 (d, J=7.9 Hz, 1H, NH); 12.14 (s, 1H, OH).

124 (300 MHz, DMSO-d,): 2.81 (d, J=4.3 Hz 6H, N-CH,); 3.2-3.4 (m broad
2H, N-CH,); 3.56 and 4.55 (AB quartet, J=18.0 Hz, 2H, S-CH,); 3.7-3.9
(m broad 2H, N-CH,): 5.30 (d, J=4.9 Hz, 1H, B-lactam-H); 5.9 (dd. J=4.9



Fad

H; 6,86 (s, 1H, thiazolyl-H); 8,19 (d, J=3,9 Hz, 1H); 8, 21(s, 1H, CH=N);
9,72 (d, J=8,0 Hz, 1H, NE); 11,58 (s, 1H). 130 (300 M\z, CD3CN +
D20): 1,26 (t, J=7 Hz, 3H); 1,68 (sextet, 1=7 Hz, 2H); 1,93
(quintet, -1=7 Hz, 2H); 3,93 (t, J=7.1 Hz, 2H); 3,95 (s. 3H, O-

CH3); 3,98 and MO%35698 quartet, kl18 Hz, 2H, SCH2); 5,59 (d, PCTEPI6NI933
1H, -lactamH); 6,18 (d, J=4,9 Hz, 1H, B—Iactann H,; 7,40 (s, IH,
thiazolyl-H); 8,63 (s, |IH CH=N). 131 90 (300 M—Iz D20): O, 74(m 2H) ;
0,88 (m 2H); 258and238(twosn 3H SCHB 2, 68
(m 1H):; 3,45 and 3, o#nd ABHz IHe Bt%%ﬂ)aﬁsz(ss 13@“%&? roady NH); ' 311,

O CH); 5,23 (0 30 Gty el Rl glen ok, 14510 179 e, 1H, NE 4 7

1H1, B-actan-H); 7,03 br oad,

CH=N) . 132 (3um84/[sz;lHDM5) lmaB(s,@H OH:).7 3 Hz 3H); 1,29 (sextet,
J=7 Hz, 2H); 1,56 (quintet, J=7 Hz, 21); 2,61 and 2,46 (two
singul ets, 31H, SCH6); 346 (t, 1=7,1 Hz, 2H); 3,55 and 4,01 (AB

quartei, J=18 18, 2H, ﬁmnﬁswsaszm,msstrﬁmmmzss@wa J=4,9
Hz, IH, BIactamH) 5,78

e I Blactam b 008 G5k oo B N-Chigs 356 and 438 6B v 05 S

21 3,73 2 ﬁﬁbr() 8 Hz, 2H
(Sg-IZ);l_% 96 (s, (m l_h%-is ;g‘?fﬁhéé i—lzN %5'29 (/33 6z, %IEIII actam H) ;
8,48 (dd, 1=8 Hz and gamm-m.sgg (dd, M@emhﬁ.srl;lz. I&Maqwn-ﬂ),ssus. IH, | H

e 52 ol el R o

2.91 (m | H); NH); 8754, 3a19 422 2H( NH)10:91 &t J1H,)OB); 12232 GHH,S0HR) ;
5,28 (d. J=4,9 Hz, IH, B-lactamH): 5.85 (d. J=4,8 Hz. IIH

B-l actam H); 706(5 | H thiazolyl- H; 8.23 (s. IH CH=N).
WO 96/35692 126 (300 MHz, DMSO0-d,): 3.60 and 4.56 (AB quartet, 1-181 Hz,ZH

PCT/ EP96/ 02023 (300

Mz, DVB)=d[err]): 0, 36Hd 53264, #55.0 Bz 1H, P-lestamcHy: 392 (dslclfwandz'{—ﬁ Hz,

1,54 (quintet, J=7 Hzyg28liactath-i1); 6389 (s 1M, CHARIER6.86.9 (i 18, UF ardrbiatic);
7.1-7.2 (m, 1H, CH aromatic); 7.3-7.4 (m, 1H, CH aromatic); 8.23 (s, 1H,
CH=N); 8.37 ( 2H, NH/OH); 8.51 (s, 1H, CH=N); 9.78 (d, J=79 Hz, 1H,
NH); 12.27 (s, 1H, OH).

127 (300 MHz, DMSO-d,): 3.53 and 4.49 (AB quartet, J=18.1 Hz, 2H,
S-CH,); 5.29 (d, J=5.0 Hz, 1H, p-lactam-H); 5.89 (dd, J=5.0 and 7.9 Hz,
1H, B-lactam-H); 6.79 (s, 1H, CH thiazol); 7.93 (broad, 2H, NH); 8.37
(broad, 1H, CH=N); 9.73 (d, J=7.8 Hz, 1H, NH); 12.15 (s, 1H, OH)."

128 (300 MHz, DMSO-dg): 3.25 (broad, 4H, N-CH,); 3.31 (s, 3H, N-CH,);
3.62 and 4.27 (AB quartet, J=18.0 Hz, 2H, S-CH,); 3.74 (broad, 4H,
N-CH,); 5.30 (d, J=5.0 Hz, 1H, B-lactam-H); 5.89 (dd, ¥=4.9 and 7.9 Hz,
1H, B-lactam-H); 6.79 (s, 1H, CH thiazol); 8.11 (s, 1H, CH=N); 9.03
(broad, 1H, NH); 9.31 (broad, 1H, NH); 9.67 (d, J=7.9 Hz, 1H, NH); 9.87
(s, 2H, NH); 12.07 (s, 1H, OH).

129 (300 MHz, DMSO-d,): 0,70 (m; 4H, -CH,-CH,~); 3,05 (m, 1H); 3,51 and
4,49 (AB quartet, J=18 Hz, 2H, SCH,); 4.38 (s, 3H, O-CH,); 5.24 (d,



SCH2); 3,52 (m 2H); 5,24 (d, J=4,8 Hz, 1H, [err]-lactamH); 5,85 (dd,
J=7,9 Hz and 4,8 Hz, 1H, B-lactamH); 6,69 (s, 1H, thiazolyl-H); 8,21 (s,
~1H, CH=N); 8,47 (m 1H); 9,55 (d, 3=7,9 Hz, 1H NH); 11,44 (s. 1lH);

11, 54(s, 1H) (300 MHz, DMBO-d[err]): 2,77 (s, 3H, :
3,0-3,2 (m 4H)W°§9‘§%"% 6 (m 4H): 3,63 and 4,03 (Agquﬂuﬁagrétdeleﬁt,

J=18 Hz, 2H, SCHerr]); 3,95 (s, 3H, 94 OCH err]); 526(d J=4;9
Hz, 1H, B-lactamH); 5,84 (dd, J=7,9 Hz and J=4,9 Hz,

Ca, “5o80 o, 15 Ny | I %ﬁ%"ﬁ%%%“?d‘”-’%?&o%?“ﬁ}s@?& %"*9 and
4.54 (AB quartet, J = HJ.686Hs, 1H}Hhiazolyl-H); 8,19 (d5©=3.2 Hz, 1H);B.2Ks,(1H, CH=N}# Hz,
B achy 5 85 (ad. 1 52216 e A N BT S8 e, 110 6,95 (s, I'H

thiazolyl-H: 7.96 (s, 1 H CHN): 8A (c, J = 4 He, " NHCHB) ; 9. 84

d, J =8 Hz, NH). 138 (300 ML 43 3
452 and 4 02 13 coomnqm-»n@. y,zsg.hmmmg&ég (seitet 31 B2y )

Cactam H 608 (o I4D: 1193 (quipter, 29 ¥, 0 393 0. foy B2 R9F 6 L O,
(d, J|:t8’2 I|:|)|z ] Pé;;N(w:n,), 3389nd4157 (A@jf@m&ﬂ-lﬂﬁ@ﬂ1%%ﬁ9(@deg,&(liz8
S| ngul et, ; . (0) S| . A

qua?t et, | = 18.1 Hz, gﬁ%ﬂrﬂﬁﬁ%@(k“%héﬂ B- Iﬁw&r §§
B-lactamH); 5.77 (d, &m@ﬁHb“ZSGSZ@; IH,GUEN) 5.90 (dd, J =5 Hz

and 8.2 Hz, B-lactamH); 8.6 H, 9.85 (d, J = 8.2 Hz, NH).

140 (300 M1 DVG ) : 1 bs t, J= 7AHz 3H, COH3); 2.32 (qd, J=7.4
and 7.5 Hz, C 1 1 o
CH2): 5.17 (d, Zrats Cﬁ@"&?“ﬂ*ﬁfﬁ@f@"n‘%ﬁ& A@%é@' 1Y, 2% aid 8.§tw|3zs,m &
VO 96/ 35692 lets, 3H, SCH,); 2,68 (m, 1H); 3,45 and 3,94 (AB-system, broad, 2H,

PCT/ EP96/ 02123
[err]-lactamH); 6.48 §§H2) 39§I‘F 35#9‘9?‘&)23@ (d6kb417 {l?‘[g?’rgéhgm? §)'|§z7 ﬁg{
C=CHC); 8.93 (s, 1H f Nz, £1,18ac6m-HY;%,08 (57 1H 1ihiazdih-H); 8,36 (s, broad, 1H,

CH=N).

132 (300 MHz, D,0): 0,82 (t, J=7.3 Hz, 3H); 1,29 (sextet, J=7 Hz, 2H); 1,56
(quintet, J=7 Hz, 2H); 2,61 and 2,46 (two singulets, 3H, SCH,); 3,46 (t,
3J=7,1 Hz, 2H); 3,55 and 4,01 (AB quantet, J=18 Hz, 2H, SCH,); 3,98 (s,
3H, O-CH,); 525 (d, J=4,9 Hz, 1H, B-lactam-H); 5,78 (d, J=4.9 Hz, 1H,
B-lactam-H); 7,05 (s, 1H, thiazolyl-H); 8,39 (s, 1H, CH=N).

133 (300 MHz, DMSO-d,): 2,68 (m, 2H); 3.73 (m, 2H); 3,57 and 4,23 (AB
quartet, J=18 Hz, 2H, SCH,); 3,96 (s, 3H, O-CH,); 5,29 (d, J=4,9 Hz, 1H,
B-lactam-H); 8,48 (dd, J=8 Hz and J=4,9 Hz, 1H, B-lactam-H); 691 (s,
1H, thiazolyl-H); 8,24 (s, 1H, CH=N); 9,20 (s, 1H); 9.90 (d, J=8,0 Hz,

~ 1H NH).

134 (300 MHz, DMSO-d+ D,0): 0,68 (m, 2H); 0.84 (m. 2H); 2.91 (m, 1H);
3.62 and 4.22 (AB quartet, J=18 Hz, 2H, SCH,); 5.28 (d, J=49 Hz, 1H,
B-lactam-H): 5.85 (d. J=4,8 Hz. 1H, B-lactam-H); 7.06 (s. 1H, thiazolyl-
H): 823 s, 1H. CH=N).



141 (90 MHz, DwvsO-d[err]): 2.3 (s, 3 H CH3); 1.8to 2.1 (m 1 H;

3.95 (s, 2H, SCH2); 3.9 (s, 3 H OCH3); 535 (d. J =5 Hz, | H
[err]-lactamH); 5.9 (dd, J =5 Hz and 8 Hz, [err]-lactamH);
6.95 (s, 1 H thiazolyl-H); 8.65 (s, 1 H, CH=N); 9.9 (d, J =8
Hz, NH). 142 WO 9635620 MHz, DMSO-d[err]): 2.3 (s, 3 H thi azRCUEPSH202Y | ) ;
4.0 (s, 3 H OCH3: : 3.75 and 4.3 (AB quartet, J = 18 Hz, 2H,

SCH err]); 5.4 (d, J =5 Hz, 1 H, .~ 9 B lactamH): 5.95 (dd, J = 5
Hz and 8 Hz, B—Iactam 7.05 (s, 1

e and B M, BLaCt A e DO O, 1 Fi 35 1,29<s'e¥t'et.e=1&mm
e 00 OVSO, e, 1278, 68): 5t nd RP9RB Voafii g 300 =

N CH3) ; 4.15 (AB quartet SCH err]); 395
(s, 3 H OCHerr]); SCH); 3,52(m,3m55,@ﬂ,(¢=7§ﬂﬂﬂzllﬂ.ﬁﬁadwn—ﬁﬁm(di85(dd

s 1 oS ora 3= Ha ang 4 HECTR B dbtanief 468 (o) 1L miplERN 0k, 02 -

NH 144 (300 Mﬁél. Cﬂm&)ﬂ (13 SH) @CBS @11=7.9“QU§3)H. RHRS1 5 (s} 13? (AB

quartet, J 4 (s, 3H =N- OCH3) 1 (d,
J =55 H, IH, llﬂ(s’éﬂ)actamH) 5 70 (dd J=55H and 9 Hz
B-lactamH); 6 77 (s, 1H, t hi azol yl -H); 9.28 (s, I H CH:N);
9.63 (d, J = I H, NH). 300 Wz, DMBO-t):

Di ast er eoner A1361 25 (100 MHz, EMSi)-ds’)J—B és,3H, NGH,);3,8-32 (m, 41B1-$.35-B,650n,( d,

;nd 451 ngfAB?)gua;tet %{9?'@8@ ﬁg?(é%qué&#—lgi%#w&%& ﬁﬁ)

4.75 to 4.84 (m | H Oﬂﬁsﬂlilﬂdﬂﬂ.ﬂﬁ, BH, R-lactatin-H); 5,847 (dd) J47,95He and &24.9) ;

& Bl )7 2 85 {2 i, K. o B ol o

WO 96/ 35692 - (d, J=8,0 Hz, 1H, NH); 11,67 (s, 1H).

PCT/ EP96/ 02023

7.8 Hz, 1H, NH) Di astereoner B: 1.24 (d, J 6 Hz, 3H); 1. 22
(d, J =6 Hz, @), 1. 'DMSO—d,) 359am1555k§ uﬁ’fét. 0(1 17,20, C+ O ) ;
2.9 (d J = 4 9 Hz SH%I(\)ICIB ¢ q I quart%% = 183

Hz, 2H, SCH2): 3.93 (SCH3 66r<ﬂ.cta=|3)Hz.zB H5NHCH,); 395(8.31'1,0-(333).526 d, J
=5 Hz, 1 H, 8-lactam-H); 5.85 (dd, J = 5 Hz and 8 Hz, 8-lactam-H);
6.95 (s, 1 H, thiazolyl-H); 7.96 (s, 1 H, CH=N); 8.4 (d, ] = 4 Hz,
NHCH,); 9.84 (d, J = 8 Hz, NH). '

138 (300 MHz, DMSO-dy): 1,43 (s, 9H, -OC(CH,),); 3.62 and 4.02 (AB
quartet, J = 17.8 Hz, 2H, SCH,); 5.25 (d, J = 4.9 Hz, 1H, B-lactam-H);
5.83 (dd, J = 4.9 and 8,0 Hz, 1H, B-lactam-H); 6,93 (s, 1H, thiazolyl-H);
8,20 (s, 1H, CH=N); 9,69 (d, J = 8,0 Hz, 1H, NH). :

139 (300 MHz, DMSO-d,): 3.21 (broad singulet, 4 H); 3.89 (broad singulet, 4
H); 3.50 and 4.53 (AB quartet, J = 18.1 Hz, 2H, SCH,); 527 (d, J =5
Hz, 1 H, B-lactam-H); 5.77 (d, J = 58 Hz, 2H, -CH,F); 590 (dd, ] = 5 Hz
and 8.2 Hz, B-lactam-H); 8.66 (s, 1 H, CH=N); 9.85 (d, J = 8.2 Hz, NH).

140 (300 MHZ, DMSO-dy): 1.02 (1, J=7.4 Hz, 3H, C-CH,); 2.32 (qd, J=74
and 7.5 Hz, 2H, C=C-CH,-C); 3.52 and 4.15 (AB, J=17.7 Hz, 2H, S-
CH,); 5.17 (d, J=5.2 Hz, 1H, B-lactam-H); 5.73 (dd, J=5.2 and 8.8 Hz,

-



to 4.84 (m 1 H -OCHCHerr])[err]); 5.30 (d, J =5 Hz, 1H,

[err]-lactamH); 6.04 (dd, J =5 Hz and 7.6 Hz, B-lactamH); 6 8
(g J =53, 1 H-QCHerr])CH 0-); 6.92 (s, 1 H thiazolyl-

8.14 (s, 1HCH='995(d,J:76Hz, I H, NH).

(300 Miz, DVEOWR Di astereonmer A 1.25 (d, J _%'1’@""%%3
1.50 (d, J = 5.4 Hz, 3H - O(CIdberr])CH—O) 2.18 (s, 3H,
CHerr]CO; 3.76 and448(AB guartet, 17.9 Hz, 2H, SCHerr]);

1 B astamby; 5 o i omi Sl L)nd > £ G it =75 o 1
6.87 (q, J = 5.3 Hr, ToCH.CH®S GHIR CH=RYIO.(4 (4, J=5i8 HAIOE) - ) : 8. 28

(s, 1 H CH:N); 9.93 (d, J = 7.6 Hz, 1H, NH). Di stereoner B:
1.23 (d, J =6 Hz, 6H); 1.49 (d, J = 5.4 Hz, 31, -

CH CH 2 18
Q(CH err] ) CH- Opgy; 41 %gﬂ{ﬁbMﬁﬁg%sé 57@1.@,111' “lsf&ﬂ\'?mqﬁl)‘@%(k 7H,

Hz, 2H, SCH err ) . d J =
4.8 Hz, SSth@sﬂa(n B{)H (5-@13).(5@&5 (d.]J =5 &rluctmdi)Hé
871act~amH) 6. 80 q g

t hiazolyl-H); 8.18 s,J Sﬁzandsﬁz,'li-ﬂzna%gg ﬁ@i%%&ﬂl&)‘é@s,gﬁﬁ NH) .
147 (300 MHz, DlVEHéN))99(d.J 8Hz,[NH)stereomer A 1.26 (d, J = 6.2 Hz,
6H); 1.53 (d, J =5 Hz, 3H, Q(CH,)CHO0-); 2.29 (s, 61, 2

awyl - CH3); 3.60 and 4.54 (AB gquartet, J= 18.5 Hz, 2H, SCH2); 4.75

B-lactam H); 5 97 (dd, J B-l acta (q,
J = 5.3 H. Q[ CAFPamdd.3 (AB quartet,d =183z, 2K, SEBL); 15440, J = 5 Hza h i,

Zd“gJ(’iB?q?aHzet i Ao B, 398 GLYESH il s e ik i 87 R D OF, )

1.52 (d. 1 = 5.5 Hz, RHiiazolyl-H); 7.05\) 9] hidz6R1-H); 8.55 (s,lH,CH-N),995(d,J=
PCT/ EP96/ 02023 O(CH err])CHO): 2.29 (3. 6 H,

to 4.84 (m 1 g4 -O%dﬁﬂéémsgﬁg“zﬁ%,ilftﬁmlyl- MME&ZB HHO-CH,);

Aryl-CH err]): 3.59 aSdaNH.(AB quartet, J = 18. 4 Hz, 2H,
SCH2); 4.75 to 4.84 (m 1 H -OCHCHerr])[err]); 5.31 (d, J =

5 Hz, 1H, [errJ-Iactam 5.93 (dd, = Hz and 7.7 B-1 actam H)

6. 83 143( g, J(m%wm@ag)mmmmmm36p<s+3ﬁqa~h€sw|-
7.12 d 7.49 t 24
R EZ:I\D; 9.69 (d. 37&Aﬁ§ﬂ%hﬁm¢1_lﬁrﬁz%smﬂ)%@3@3ﬁ&m§ (S

535 (d, J = 5 Hz, 1 H, B-lactam-H); 5.85 (dd,J S Hz and 8 Hz, 8-
lactam-H); 6.7 (s, 1 H, thiazolyl-H); 7.02 (s, 1 H, thiazolyl-H); 8.15 (s, 1
H, CH=N); 9.95 (d, J = 8 Hz, NH).

144 (300 MHz, DMSO-d;): 2.83 (d, 3H, NCH,); 3.55 and 4.23 (AB quartet, J
= 19.8 Hz, 2H, SCH,); 3.84 (s, 3H, =N-OCH,); 5.21 (d, J = 5.5 Hz, 1H,
B-lactam-H); 5.70 (dd, J = 5.5 Hz and 9 Hz, B-lactam-H); 6.77 (s, 1H,
thiazolyl-H); 9.28 (s, 1 H, CH=N); 9.63 (d, ] = 9 Hz, 1H, NH).

145 (300 MHz, DMSO-dy):
Diastereomer A: 1.25 (d, J = 6 Hz, 3H); 1.24 (8, J = 6 Hz, 3H); 1.53 (d,
J = 54 Hz, 3H, -O(CH,)CH-O-); 2.9 (d, ] = 4,9 Hz, 3H, NCH,); 3.62
and 4.61 (AB guartet, J = 18.3 Hz, 2H, SCH,); 3.94 (s, 3H, =N-OCH,);
475 10 4.84 (m, 1 H, -O-CH(CH,),); 5.34 (d, } = 5 Hz, 1H, B8-lactam-H);
594 (dd, } = 5 Hz and 7.8 Hz, B-lactam-H); 69 (q. J =53 Hz, 1 H, -
O(CH,)CH-O-). 6.92 (s. ! H, thiazolyl-H); 8.3 (s, 1 H, CH=N); 9.96 (d. J



A) . a) (Derr]O+ DCl): 3.62 (AB quartet, J=16Hz, 2H, S-CHerr]); 5.10

(2d, J=bHz, 2H, B-lactamH); 6.20 (s, broad, 1H O CHDO0). A
c) (Dl\/BOd[err]) 3.55 and 3.73 (AB quartet, J=18Hz) resp. 3.70 (s),

( 2H, S-CHerr]); 3.87 (s, 3H NO-CH), 5.11 (d, J=5Hz,
[err]-1act am HWO 9%/3§2( m 1H, [err]-lactamH); 6.20C0TE&EPEN262326
(s, 1H OCHO0); 6.77 rsap. 6.78 (s, 1H, thiazolyl-H),;7.27-7.35
(m ISH Ar-H; 9.6 (s, broad, 1H NHthi8&olyl); 9.72 resp.

9.74 (d, 1=8Hz, IH NH). A dgm) (DVMSO-d4: 3.58 and 3.76 (AD quartet,
Js=8Hz) resp. 3.72 (s¥.74Hg 1H S-CH); 3.88 (s, 3H NOCH3), 5.15
(d, 3=5Hz, B—Iactam S ) m H) ;
TR Pty Hpmsém%éomoidly(u = 6 Hz, 3H¢ 'ﬂzzzqm HZHzlsﬁ) Kkﬁt&,q

M hi azolyl-H); 9.77 resq@m.m (@(cmm).lwcm)-wma@mﬂﬁmmd 3. 2-

and 1, LH Bl abi antfy (B @REsL |  B G 20 8a s (4 3H gt oCH; 475 ©

Ar-H). B) d) ( DMX.84 (m31 T, -OFCH@OH,),5-5300, J &= S Hz( 1H, B81adtim-H); 6.04

2 Bl ? 2 o smldbale il T 88 b enicd

C) (300 MHz, Dwgq. 31 B dilsdlyi-H578. 14 rCEEN); Y =E6 Piz. 3. 71
(s) . (2H SN X e (d J=5¢ A » LB CHEN, 5% > @g(m i
B-lactamH); 5.79 IH,NH). (d. J=55 Hz, 2H, -CH2F): 6. 20 resp. 6.27 (s.
IH OCHO; 9.81 resp. 94 VO 96/ 35692

PCT/ EP96/ 02023 96

(d, J=8Hz, 1H,148H). (VP MHz, DMSO-&0 Mz, DVMBO-d[err]) 2.20 resp. 2.21 (s,
o 0000 8 60 B 123 AL 0 o LSRR 2170 (9
J=8Hz and 5Hz, 1H, B- ORCHYCHD:); 5.183s, B3H5 CH,E08B. 16andl448 (AB quartet, J =
T T As rese 71 g%-lz, S, st 177699 tm, 1) %0 iRy s%?d? P

Hz, 1H, B-lactam-H); 5.88 (dd, J = 4.8 Hz and 7.6 Hz, B-lactam-H);

687 (g, J = 5.3 Hz, 1 H, -O(CH)CH-0-); 7.1 (s, 1 H, thiazolyl-H); 8.28

(s, 1 H, CH=N); 993 (d, J = 7.6 Hz, 1H, NH).

Diastereomer B: 1.23 (d, J = 6 Hz, 6H); 149 (d, J =54 Hz, 3H, -

O(CH,)CH-O-); 2.17 (s, 3H, CH,CO); 3.70 and 4.38 (AB quartet, J = 18

Hz, 2H, SCH,); 4.7 to 49 (m, 1 H, -O-CH(CH,),); 5.28 (d, J = 4.8 Hz,

1H, B-lactam-H); 5.83 (dd, ) = 4.8 Hz and 7.6 Hz, B-lactam-H):6.80 (q.

J =52, t H-O(CH,)CH-0-); 7.1 (s, 1 H, thiazolyl-H); 8.18 (s, 1 H,

' CH=0); 991 (4, ] = 7.6 Hz, 1H, NH).

147 (300 MHz, DMSO-d; ) .
Diastereomer A: 1.26 (d, J = 6.2 Hz, 6H); 1.53 (d, J = 5 Hz, 3H, -
O(CH,)CH-O-); 2.29 (s, 6H, 2 aryl-CH,); 3.60 and 4.54 (AB quartet, J =
18.5 Hz, 2H, SCH,); 4.75 t0 4.84 (m, 1 H, -O-CH(CH,),); 534 d,J =5
Hz, 1H, B8-lactam-H); 5.97 (dd, J = 5 Hz 'and 7.7 Hz, B-lactam-H); 6.91
(q. J = 5.3 Hz, 1 H, -O(CH,)CH-O-); 6.92 (s, 1 H, thiazolyl-H); 7.12 and
7.49 (AB quarntet, J = 8 Hz, 2 x 4 aromatic-H); 8.34 (s, 1 H, CH=N); 9.69
(d, J = 7.7 Hz, 1H, NH).
Diastercomer B: 1.24 (d, J = 6.2 Hz, 6H); 152 (d, J = 5.5 Hz, 3H, -



NH) . E) (300 MHz, DMsO-d[err]): 3.58 and 3.79 (AB quartet,
J=18.2Hz) resp. 3.75 (s) (2H, S-CHerr]); 5.17 (d, J=5Hz, 1H,
B-lactamH); 5.94 (dd, J=8Hz and 5Hz, 1H, B-lactamH); 6,21

res 6,28 (s O,; 6.85 resp. 6.86 , 1H, ' ;
9. 7zpl (d, J= 3(3Hz W )12 38 (s, iﬁ OH) . (SF) c) (300 M—%ﬁyﬁﬁ%)
DVBO-d[err]): 14 (2s, 6H, C(CHerr])[err])gg 1.5 (s, 9H C (CHerr])[err];
3.6 and 3.7 (AB quartet, J=18 Hz%5 resp. 3,7 (s) (2H, S C); 5.2

d, J=bHz, 1H, 8- v I
I(3-I actamH); -6, 2 reasp. (g%ﬂa%% 55'1.%m-81‘@§§3’9 &@dﬁ“ﬁ“{ﬁ&’
thiazol); 7.2-7.5 (m %5184 Bz, 2HpSEH))c4.75 % 8.84dm, 1 H, -O-CH(CH32)85131 (d,H = NH) .

247 (a0 M R g S 5 W 555 Bl HE) Qi S5 68y

J=5.2Hz, IH B-lac- (g, J 53 1@@@,)@@-),(&& (sgf&n&lﬂazomcuﬁﬂlzzmm9
B-lactamH); 6,23 resp 29 O ; resp.

(s, 1H, CH thiazol): 9 q"amtais%ﬂé 2P‘|4='°mﬂ"°-H)-824m-1)1H CI(LTN),969(d(éoo
. MHz, DVSO-d6): 1.00 (t 'iL’T_l'-Izslﬁ,z H G CH3);, 1A7 ts, 9HO C(-

CH2)2); 2.27 (qd, J=7. 5 C=C-CH2-C); 3.57 and 3.74 (AB

. quartet, J=18,3 Hz) resp. 3 73 (s) (2H, S-CH2).; 5.11 (d, J=5.1 Hz, 11H, F-

626 (5 in OMBG; "I HICH 62 (Ap doarniy Snlop BS TR S10°Gy, e
thiazol); 8.80 resp. 828H] K-lhctaii-H);46.207(s, bidad,N#l,.O-CH-0). V\D 96/ 35692

PCT/ EP96/ 02023 . 97 H a) (300
MHz, DMSO-d[err]): 2.7 (s, 3H, S-CHerr]); 3.5-3.6 (m 4H, N-CHerr]); 3.7-

Cbroad. 2ri N8 ) DRSO S Sizo WaSl e d=1gbigh vt 330, D)
3.4-3.6 (m 4H, N-C|—|[e|S|=¢H,) 388 (s, 3H, N-O-CH,)( 5l béd) J=3H, BHcard-FD; 587 @md, 2H,
N5 8.1 (s, 1H OO 419 83000 965620 resp. 6.26 (s, 1H, O-CH-0); 6.77 resp. 6.78 (s, 1H,
thiazolyl-H);7.27-7.35 (m, 15H, Ar-H); 9.6 (s, broad, 1H, NH-thiazolyl);
9.72 resp. 9.74 (d, J=8Hz, 1H, NH). '

A) d) (DMSO-d,): 3.58 and 3.76 (AB quartet, J=18Hz) resp. 3.72 (s), (2H,
S-CH,); 3.88 (s, 3H, N-O-CH,), 5.15 (d, J=5Hz, B-lactam-H); 5.94 (dd,
J=8Hz and 5Hz, 1H, B8-lactam-H); 6.21 resp. 6.28 (s, 1H, O-CH-0); 6.81
resp. 6.82 (s, 1H, thiazolyl-H); 9.77 resp. 9.78 (d, 3=8Hz, 1H, NH).

B) ) (CDCly): 3.2- 3,5 (m, 2H, S-CH,); 5.05 (d, J=5Hz, B-lactam-H); 6,0 (dd,
J= 5 and 8Hz, 1H, B-lactam-H); 6.4 (s, 1H, O-CH-O); 7-7.4 (m, 30H,
Ar-H).

B) d) (DMSO-dg): 3.72 (m, 2H, S-CH,); 5.15 (d, J=5Hz, B-lactam-H); 5.95
(dd J=8Hz and 5Hz, 1H, B-lactam-H); 6.3 (broad s, 1H, O-CH-0O); 6.8 (s,
1H, thiazolyl-H); 9.75 (d,J=8Hz, 1H, NH).

C) (300 MHz, DMSO-d,): 3.55 and 3.77 (AB quartet, 3=18Hz) resp. 3.71 (s),
(2H, S-CH,); 5.14 (d, J=5Hz, B-lactam-H); 5.97 (m, 1H, B-lactam-H); 5.79
(d, J=55 Hz, 2H, -CH,F); 6.20 resp. 6.27 (s, 1H, O-CH-O); 9.81 resp. 9.84



1H, NH). H) c¢) (300 MHz, DMsO-d[err]): 3.1-3.2 (s, 4H, NCHerr]);
3.7-3.8 (m 4H, N-CHerr]); 4.8 (broad, 2H, NH); 8.0 (broad, 2H
NH); 9.6 (broad, 1H, NH); 10. 0 (broad, 2H, NH). 1) (90

MHz, D20): 1,2 ppm (t;

3H); 9-21ppm(m4H);33-37ppm

(m 6H). J) W096135Q990 MHz, DIVBOd[err]) 2,9 ppm(d, J 5 RET/ERIG02023

NCH err]), 3,4 - 3,8 ppm (m 8H), 7,55 ppm(broad quartet, 1 H,
NH) . K) (90 MHz, D20): 1,3 ppm (s¥°9H). L) (90 MHz,
DMSO-d[err] + Dierr]0): 2,8 ppm (s, 3H NCH3); 3,4 - 3,65 ppm

(m 4H); 4,0 - 4,4 ppm&;g 4H) . M (300 MHz, DMsO-d[err]): 2.74 (s,
3H, CN-CH3): 3.15 (s(d ,HN(&#B')‘@); 3A9 (m broad, 2H, N CH2);
3.64 (mbroad, 2H, NCH2); 4.8 (broad, 2H, NH); 7.8 (broad, 3H,
NH) N) (90 MHz, DVsO4): 2,85 ppm (s, 3H NCH3); 3,2 - 3.65 ppm(m

D)
PCT/ EP96/ 02023
VHz, DMSO-d[err]

8, 1 (3p0MEz, DMSO-GL-TRO resp. 2.21 (s, IN) 340-CH03.63 and 3.80 (AB

+ Doiarety Joi8 He) reen. 376 (5) (Rl $-GHoY 52040, J=5Hg) 1H, frlsctam

(90

(m 4H); 3,5 -3,9 ppnHj m,omadh,x_sm)mdsnz.lmmtdmdm Dﬁsawskfazm 34, bs. 3H,

N-CH2); 3.3-3.4 (m

E)

F)c)

F) d)

G)

2H, N CH2):

2H 2) .
CH-0); 7.16 resp37 17G. 1H. CH thiazol); 16,31 resp.’lo.os%djxlsnz, 1H,
NH).

(300 MHz, DMSO-d): 3.58 and 3.79 (AB quartet, J=18.2Hz) resp. 3.75 (s)
(2H, S-CH,); 5.17 (d, J=5Hz, 1H, B-lactam-H); 5.94 (dd, J=8Hz and 5Hz,
1H, B-lactam-H); 6,21 resp. 6,28 (s, 1H, O-CH-0); 6.85 resp. 6.86 (s, 1H,
CH thiazol); 9.74 (d, J=8Hz, 1H, NH); 12.38 (s, 1H, OH).

(300 MHz, DMSO-dy): 1.4 (25, 6H, C-(CH,),); 1.5 (s, 9H, C-(CH,),);3.6 and
3.7 (AB quartet, J=18 Hz) resp. 3.7 (s) (2H, S-CH,); 5.2 (d, J=5Hz, 1H, 8-
lactam-H); 5.9 (dd, J=8Hz and 5Hz, 1H, B-lactam-H); 6,2 resp. 6,3 (s, 1H,
O-CH-0); 6.8 (s, 1H, CH thiazol); 7.2-7.5 (m, 15H, CH aromatic); 9.6 (d,
J=8Hz, 1H, NH).

(300 MHz, DMSO-d,): 1.48 resp. 1.50 (s, 6H, C-(CH,),); 3.60 and 3.77 (AB
quartet, J=18 Hz) resp. 3.74 (s) (2H, S-CH,); 5.19 (d, J=5.2Hz, 1H, B-lac-
tam-H); 6,01 (dd, J=8.5Hz and 5.2Hz, 1H, 8-lactam-H); 6,23 resp. 6,29 (s,
1H, O-CH-O); 6.87 resp. 6.88 (s, 1H, CH thiazol); 9.67 (d, J=8.5Hz, 1H,
NH).

(300 MHz, DMSO-d,): 1.00 (t, J=7.5 Hz, 3H, C-CH,); 147 (s, 9H,0-C(-
CH,)): 2.27 (qd, J=7.5 Hz, 2H, C=C-CH,-C); 3.57 and 3.74 (AB
quartet, J=18,3 Hz) resp. 3.73 (s) (2H, S-CH,); 5.11 (d, J=5.1 Hz, 1H, B-
lactam-H); 5.88 (dd, J=8.5 Hz and 5.1 Hz, 1H, B-actam-H); 6,22 resp.
626 (s, 1H, O-CH-0); 6.56 (t, J=7.5 Hz, 1H, C=CH-C); 7.05 (s, 1H, CH
thiazol); 8.80 resp. 8.81 (d, J=8.4 Hz, 1H, NH).



Q a) (90 MHz, DVsO-dd: 2,65 ppm (s, 3H, S-CH3); 3,35 ppm (s, 6H,

NCH3) 2); 3,65 - 4,0 ppm(m 4H); 4,0 - 4,3 ppm (m 4H), 9,45 ppm

(broad singulet, IH NH). Q b) (90 MHz, DVMBO-4): 3.3 ppm (s, 6H,

- NC12)2; 3,5 - 3 m 4H1); 3,8 - 4,2 ppm (m 41) '
(90 Mz, DVBO-dj ¥ "Z@%’%m(s 3H, SCHB): 3,45 ppm (s, 3H, m’“ﬁ%ﬁ'@?’
R) b) (90 MHz, DVMBO-d): 3,15 ppm (s, 31 NCH3); 3,2 - 3,28 ppm(m 2H);
3,28 - 3,35 ppm(m 2H); 3,4 - 3,55 ppm(m”~ 4H); 5,18 ppm (broad

singulet, 21); 8,05 (s, 1H -CH=0); 8,1 - 8,3 (broad singulot, 2H). R) c¢)
(300 MHz, DVBO-dd): 3,16 ppm(m 3 + 4 H); 3,63 ppm(m 41); 6,7

ppm (broad singulet, 51); 8,5 (broad singulet, 11); 10,0 ppm (broad

?i nggl et, Hj21). 1%@ (300 hé%%’o%r D%Bgﬁcsm S @&3 .6 7, 4H; N-CH); 5.;-9(2
S, H, NH). z m
OH, CHR): 2.42.5 385m-( %él(i'm(:ﬁwlj % oad,

2H, NH); 8.2 (broad, Iﬁ?}l 8 9 (broad 1H NH).
(300 MHz, DMSO 6): 27(?road,§|l_-f. CH3) 47(broad 2H, NH); 7.7 WO

96/ 35692
PCT/ EP96/ 02023

(broad, 10 NEUY (bGHMHzZ DMIPA 343  4E NGH: 34- SR, petfl. N-CHp: 48
(300 M5z, DVBO 4): 2. 7Quioed, 2H; NI 96(broa( CHENE); 8.8 (2 AH, CH=ZW; 915-(broad,

1H, NH).

Hyc) (300 MEHz, DMSO-d,): 3.1-32 (s, 4H, N-CH,); 3.7-38 (m, 4H, N-CH,);
4.8 (broad, 2H, NH); 8.0 (broad, 2H, NH); 9.6 (broad, 1H, NH); 10.0

(broad, 2H, NH).

) §] (90 MHz, D,0): 1,2 ppm (t, 3H); 1,9 - 2,1 ppm (m, 4H); 3,3 - 3,7 ppm
(m, 6H).

1)) (90 MHz, DMSO-dy): 2,9 ppm (d, J = 5 Hz, 3H, NCH,), 3,4 - 3,8 ppm

(m, 8BH), 7,55 ppm (broad quartet, 1 H, NH).
K) (90 MHz, D,0): 1,3 ppm (s, 9H).

L) (90 MHz, DMSO-d + D,0): 2,8 ppm (s, 3H, NCH,), 34 - 3,65 ppm
' (m, 4H); 40 - 4,4 ppm (m, 4H).

M) (300 MHz, DMSO-d,): 2.74 (s, 3H, C=N-CH,); 3.15 (s, SH, N(CH,),);
3.49 (m broad, 2H, N-CH,); 3.64 (m broad, 2H, N-CH,); 4.8 (broad, 2H,
NH); 7.8 (broad, 3H, NH).

‘ N) (90 MHz, DMSO-d,): 2,85 ppm (s, 3H, NCH,); 3,2 - 3,65 ppm (m. 8H)
8,1 ppm (s. 1H, CH=0).



CH3); 3.2 (n, 21}, NCH2); 3.6 (m 2H, N-CH2); 4.7 (veiy broad, 2H,

NH); 7.7 (broad, 2H, NH); 10A (broad, IH NH). W (300 M b, D20O:
6.75-6.85 (m IH CHaromatic); 6.9-7.0 (m IH CH aronmatic);
7.1-7.15 (m 1H, CH aromatic); 7.7 (s, 1H1, CH=N). X) (300 MHz,
D20): 2,0 (m wopesssoz7, 2,35 (s, s, together 3H, 7SCH3); O, SACT/EP96/02023
(m 21); 0.69 (in, 211. Y) (300 MHz, D20): 3,36 (t, 1=7 Hz, 2H);
2,5 1. 2,43 (s, s, together 3H - 98 SCH3):; 1,55 (quintet, 1=7 Hz.
21D; 1,29 (sext et :7 Hz, 0,85 (t, J= 7 : Hz, 3H). Z) .

(90 MHz, DWVBO d: (s, 3H, NCI-EB (ﬁ%oosz DVSO 4): 2. 19
(s, 3H, C CH3®) 3 84 (?S%MDMS%)*D )szﬂ,%lppm (s, 3H, NCH,);1 32 83d pp C=CH) ;
6.58 (d, |1=3.8Hz | Hz, 8. 93 1H N
AA) b§ (300 MEz, g’i’)”g’g%s“%ﬁﬁ)om) 2.75 (s, 3H, SE?ZHB); 3.??3
(s, 3H, N—CHB) 6.2 (d, J-4Hz 1H, C=CH): 7.1 (d, J=4Hz | Hz,

S0 150 o, 0 Mt SRS ) Snils 24 ol 0 o, RO

C=CH); 6.5 (d, J= 4H2(7 8=€H)); 7-2 (very broad 51, NH). AB) (300
VHz. DMSO d4/ D20) 56. 85 (m IH CHaromatic); 7.00-7.05 (m
IH CH aromatic); 7.05-7.10 (m 1H, CH aromatic). WO 96/ 35692

e I e
NCH;),); 3,65 - 4,0 ppm (m, 4H), 40 4.3 ppm (m, 4H), 9,45 ppm
(broad singulet, 1H, NH).

Qb) (90 MHz, DMSO-d,): 3.3 ppm (s, 6H, NCH,),); 3,5 - 3,8 ppm (in, 4H);
3,8 - 4,2 ppm (m, 4H).

R) a) (90 MHz, DMSO-d,): 2,55 ppm (s, 3H, SCHy); 3.45 ppm (s, 3H,
' NCH,).

R)b) (90 MHz, DMSO-d,): 3,15 ppm (s, 3H, NCH;); 3,2 - 3,28 ppm (m, 2H);
3,28 - 3,35 ppm (m, 2H); 3,4 - 3,55 ppm (m, 4H); 5,18 ppm (broad
singulet, 2H); 8,05 (s, 1H, -CH=0); 8,1 - 8,3 (broad singulet, 2H).

R)c) (300 MHz, DMSO-d,): 3,16 ppm (m, 3 + 4 H); 3,63 ppm (m, 4H); 6,7
ppm (broad singulet, SH); 8,5 (broad singulet, 1H); 10,0 ppm (broad

singuiet, 2H).
S) (300 MHz, DMSO dg): 2.55 (s, 2H, N-CH,); 5.92 (s_, 2H, NH).
T (300 MHz, DMSO d,): 0.5 (m, 2H, CH,); 0.7-0.8 (m, 2H, CH,); 24-2.5

(m, 1H, N-CH); 4.7 (broad, 2H, NH); 7.5 (broad, 2H, NH); 8.2 (broad,
1H, NH); 8.9 (broad, 1H, NH).

U) (300 MHz, DMSO d): 2.7 (s, 3H, N-CH,); 4.7 (broad, 2H, NH); 7.7



|lactamH); 4.07 (d, J=5.2 H 1 B-lactamH); 3.89 and 3.61 (ABq,

J=17.8 Hz, 2 SCH2).
(s, 11, CHEN): 5, 38-

CH3-0); 3,98-4.00
dc): 8.14 (s, MP?

5.02 (d, J=5.2 Hz,
(300 Mz, DMSO dc):
5.14 (d, J=5.1 Hz,
(300 MHz, DMBO L):
5.18 (d, J=5.1 Hz,
(300 Miiz, DMBOYMO):

AD) (300 MDz, DMSO dJCD3CORD+CF3COOD): 8. 67
5.40 (2d, 2H, 2B-lactmH); 4,01 (s, 31H

Bg, 2H, SCH2).  AE) (300
;533(dJ56Hz 11 CH; 4. . J3=5.6

Hz, IH CH); 3.88 and
MH, DVBO CL): 7.96 (s,

.58 (ABg, 3=17.8 Hgg 2H, SCI{2).  AF) (300
1H CH=N); 5.17 (d °J=5.2 Hz, 1H, CH);

IH, CH); 3.96 and 3.47 (ABg, J=17.7 Hz, 2H, SCH2).

5, Ny g g % W A

8A1(S 1H, CH=N); 5.34 (d, J=5.1 Hz,

o i S ERD 37934.%@??«@:"63%5;«%*&&7 sfai“écw- N

5.18 (d, 1=5.1 He, AT) aﬂﬂaz%@tﬁ%(ﬁ% mm@mm’ 74

(s, 311, SCH3).
J=5.1 Hz, |, CH);

J=17.7 Hz, 21, SCH2);

DVSO d6): 8.51 (s,
J=4.8 Hz, IH,

I'H, CH:N) 5.36 (d,
NH); 77@m¢,zﬂNH):51014(luoadLm -; 4M6 and 3.79 (Afq,
2.95 (s, 31, NCH3). AK (300 Mz,

|H, CH=N); 7.56-6.84 (m 10H, 2Ph): 5.28 (d,
5. @S00( MHz] DO} 6:25-6.85-(mCH, CH. atéinatic); 69-I9 (m, 1H, CH

(ABg, J=16.8 Hz. 2 SCH2).

REPLACEMENT SHEET

X)

AA) a)

AA)b)

AA) c)'

AB)

aromnatic); 7.1-7.15 (m, 1H, CH aromatic); 7.7 (s, 1H, CH=N).

(300 MHz, D,0): 2,0 (m, 1H); 2,47, 2,35 (s, s, togetﬁer 3H, -SCH,); 0,84
(m, 2H); 0,69 (m, 2H).

(300 MHz, D,0): 3,36 (¢, J=7 Hz, 2H); 2,51, 243 (s, s, together 3H, -
SCH,); 1,55 (quintet, J=7 Hz, 2H); 1,29 (sextet, J=7 Hz, 2H); 0,85 (t, J=7
Hz, 3H).

(90 MHz, DMSO-d,): 3,65 ppm (s, 3H, NCH,).

(300 MHz, DMSO d,): 2.19 (s, 3H, C-CH,); 3.84 (s, 3H, N-CH,); 5.84 (d,
J=3.8Hz 1H, C=CH); 6.58 (d, }=3.8Hz 1Hz, C=CH); 8.76 (s, 1H, NH);
8.93 (s, 1H, NH).

(300 MHz, DMSO dy): 2.3 (s, 3H, C-CH,); 2.75 (s, 3H, S-CH,); 3.65 (s,
3H, N-CH,); 6.2 (d, J=4Hz 1H, C=CH); 7.1 (d, J=4Hz 1Hz, C=CH); 106
(s, broad SH, NH).

(300 MHz, DMSO d,): 2.2 (s, 3H, C-CH,); 3.1 (s, 3H, N-CH,); 5.95 (d.
J=4Hz 1H, C=CH); 6.5 (d, J=4Hz 1Hz, C=CH); 7.2 (very broad 5H, NH).
(300 MHz, DMSO d/D,0): 6.75-6.85 (m, 1H, CH aromatic); 7.00-7.05
(m, 1H, CH aromatic); 7.05-7.10 (m, 1H, CH aromatic).



5 1. A conpound of fornula - [err] wherein

Rl err] denotes hydrogen or an ester noiety, 15 Rl err] denotes a
group of fornula [err] . Wherein Y denot es hydrogen
al kyl, al kenyl, acyl, carbanoyl or aryl R4 denot es hydrogen,

al kyl, al kenyl wa9g@hagal kyl , aryl, acyl or heterocyclyl 25 PCT/EPS6/OR28 1 I ]
denot es hydrogen, al kyl, al kenyl, cycloal kyl, aryl, heterocyclyl, or a
group of formul a [ err]100

REPLACEMENT SHEET

AC) (300 MHz, DMSO d/D,0): 8.24 (s, 1H, CH=N); 5.20 (d, J=5.2 Hz, 1H,
B-lactam-H); 4.07 (d, J=5.2 Hz, 1H, B-lactam-H); 3.39 and 3.61 (ABq,
J=17.8 Hz, 2H, SCH)).

AD) (300 MHz, DMSO d4/CD,CO,D+CF,COOD): 8.67 (s, 1H, CH=N); 5.38-
5.40 (2d, 2H, 2B-lactam-H); 4,01 (s, 3H, CH;-0); 3,98-4.00 (ABgq, 2H,
SCH)).

AE) (300 MHz, DMSO dy): 8.14 (5, 1H, CH=N); 5.33 (d, J=5.6 I-fz, 1H, CH);
4.80 (d, J=5.6 Hz, IH, CH); 3.88 and 3.58 (ABq, J=17.8 Hz, 2H, SCH,).

AF) (300 MHz, DMSO dy): 7.96 (s, 1H, CH=N); 5.17 (d, J=5.2 Hz, 1H, CH);
5.02 (d, J=5.2 Hz, 1H, CH); 3.96 and 347 (ABq, J=17.7 Hz, 2H, SCH,).

AG) (300 MHz, DMSO dy): 8.35 (s, 1H, CH=N); 5.31 (d, J=5.1 Hz, 1H, CH);
5.14 (d, J=5.1 Hz, 1H, CH); 4.28 and 3.84 (ABq, J=17.9 Hz, SCH,).

AH) (300 MHz, DMSO d,): 841 (s, 1H, CH=N); 5.34 (d, J=5.1 Hz, 1H, CH);
5.18 (d, J=5.1 Hz, 1H, CH); 4.37 and 3.80 (ABq, J=17.9 Hz, SCH,).

Al (300 MHz, DMSO d,): 8.61 (s, 1H, CH=N); 5.36 (d, J=5.1 Hz, 1H, CH);
5.18 (d, J=5.1 Hz, 1H, CH); 442 und 3.71 (ABq, J=18.0 Hz, SCH,); 2.74
(s, 3H, SCH,).

AD) (300 MHz, DMSO d): 8.52 (s, 1H, CH=N); 5.36 (d, J=5.1 Hz, 1H, CH);

521 (d, }=5.1 Hz, 1H, CH); 446 and 3.79 (ABq, J=17.7 Hz, 2H, SCH,);
2.95 (s, 3H, N-CH,).

AK) (300 MHz, DMSO d): 8.51 (s, 1H, CH=N); 7.56-6.84 (m, 10H, 2Ph);
5.28 (d, J=4.8 Hz, 1H, CH); 5.00 (3, J=5.1 Hz, 1H, CH); 4.13 and 393
(ABq, J=16.8 Hz, 2H, SCH,).



102 wher ein R7 denotes al kyl or aryl

R err] denotes hydrogen, cycloal kyl or alkyl R err]

denot es hydrogen or al kyl 5 Rl err]. denotes hydrogen,

al kyl, hydroxy, ' phenyl, al kenyl, cycl oal kyl,

aryl, heterocycf@q‘g’?w& group of fornula PCTIEP96/02023
-N=CH Phe - 10 . wher ei nlﬂ'ue denotes aiyl )

Rlerr] and Rlerr] together with the nitrogén atom denote heterocyclyl,

Z denotes oxygen, sul phur or R err], wherei.n This Sheet HasfBjeat Replaced .
denot es hydrogen, al kyl or cycl oal kyl R ery L3 |
hydr ogen, al kQaimgtyl, cycloal kyl or heterocyclyl, or 15 ' :

and R[err] together with the nitrogen atom denote heterocyclyl,

R6 denotes heterocyclyl, and Ac denotes (i) a group
20 [err] 25 (ii) a group of formula 30

[err] wherei n )

1. A compound of formuia

S
AcNH m=- |
N =—CH=N—R,
o)
COOR,
wherein
R, denotes hydrogen or an ester moiety,
R; denotes a group of formula
R
—O0—Y -—N< ¢ or —N=R,
BE
fla itb iie
wherein

Y denotes hydrogen, alk_yl, alkenyl, acyl, carbamoyl or aryl
R, denotes hydrogen, alkyl, alkenyl, cycloalkyl, aryl, acyl or heterocyclyl
R; denotes hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heterocyclyl, or a group of

formula
C/SR, c//’z c¢z
—Cao - or —C
\NRa \N/ Ry Ry,
a . \
Ry
L] Iid lle tif

' * c L M ] *



103 B denotes N or CH Z[err] denotes aryl,

cycl oal kyl, 1, 4-cycl ohexadi enyl or heterocyclyl Z2 denot es
hydr ogen, al kyl or -CH err] COOZ5, wherein Z[ err] denotes
hydr ogen, al kyl or cycloal kyl 5 Z3 denot es hydrogen or al kyl

Z4 denot es hydr w@®a3s6a92 an or gani ¢ radi cal D denBETEP609638n

or CHerr] ' 2. A conpound of claim1 of fornula 10 _

V-R [err]

COOR] er r ] wher ei n W denot es CH or N This Sheet Has Been Replaced
denotes CH or NNO  Wwherein R err] denotes hydrogen or an es mllmllﬂ m |I|l
20 R2 denot es a 25

[err] vvherelli1 “deidoks Q&yf&rﬂ\{ denot es hydrogen; unsubstltut ed

| ower al kyl; or substRg udendtes bydrogen kycloalkyy ot hikyl -resi due of
a carboxylic acid, a ar%xgl c acid e r or a carboxylic acid am de, 30

R4 denot es hydrogen, %h ﬁky | oner al kyl Rl err]

denotes hydrogen, | ovRy denttés hyth'@ﬁdht fRyK; hydrogy, atifi, pliényd, alikeny) ¢y cl6alkyl,
aryl, heterocyclyl or a group of formula

-N=CH-Phe

wherein Phe denotes aryl
R, and R,, together with the nitrogen atom denote heterocyclyl,
Z denotes oxygen, sulphur or N-R,;, wherein
R;; denotes hydrogen, alkyl or cycloalky]
R;; denotes hydrogen, alkyl, aryl, cycloalkyl or heterocyclyl, or
R, and R, together with the nitrogen atom denote heterocyclyl,
R, denotes heterocyclyl, and

Ac denotes
(i) a group

(ii) a group of formula

ZZ\c/zs | B-D-Z,
I or I

-CO-C-Z, -COC-Z;

wherein

* c L M s *



104 [err] “wherein - Rlerr] denotes

| oner al kyl R erTl}:sSireﬁ ygen, cycl oal kyl or | ower
al kyl 10 R err] denot | ower al kyl,
Rl err] denot esﬂég{% hydr oxy; . | kenyl ; cycl ?ﬁﬁm .
2023
s

het erocycl yl ; uted al kyl; su stltut ed aI."kyI'.-,' by CF[er

al koxy, . car boxyL hal q@5" am no, nonoal kyl am no,

di al kyl am no, trial kyl am no, pyridyl or a a sulfonic
acid residue; a grgu n%;‘mf Fpala 15 [err] 20 wherein
Rl err] denotes hy rogeen orﬁ) ower al kyl, Z denot es oxygen,
sul phur, or N-R erZ] desioeesatyl, cycloalkyl, 1,4-cyclohexadienyRof hétbrogigdt es hydr ogen or
| ower al kyl, and 5! err de6|ot es hydrogen; di hydroxyphenyl ;
cycl oal kyl ; heter O@,ygq%eshggrogen, tituted | ower alkyl;
substituted | ower al afoggﬂ 1 cl 1 monoal kyl am no,
di al kylam no or trial ylam no; alllyl or cycloalky R4 and Rl err] and/or -

Rlerr] and Rerr] and!&mgtﬂkﬂe anot her together with the

ni trogen denote heje R err] denotes heterocyclyl,
and 30 R3 de P&%%roﬁmn acyl, Amg 1% %a>1<yl unsubstituted al kyI

substituted al kyl Dydéneiesxygen or CH,. or car boxyl
105 3. A conmpound of anyone of clainms 1 to 3 of fornula

2. A compound of claim 1 of formula

N E—R;O HN S
—CO0— -
I [ A
H,N W 4N o —CH=N—R,
8 o
COOR,
wherein
W denotes CH or N
V denotes CH or N-O
R, denotes hydrogen or an ester moiety,
R, denotes a group of formula
R
—o—y  —NZ " or —N=R,
RS
Ha iib e
wherein

Y denotes hydrogen; unsubstituted lower alkyl; or substituted lower alkyl, by the
residue of a carboxylic acid, a carboxylic acid ester or a carboxylic acid amide,

R, denotes hydrogen, phenyl, cycloalkyl or lower alkyl

R, denotes hydrogen, lower alkyl, heterocyclyl or a group of formulae

* c L L] S *



[err] wherein 10 eelﬁ{ Is the sane as R err] in formula

| A V[err] |sT nforrruIaIA Werr]
is the sane as Win fornmul Rl err] denotes hydrogen, | ower
acyl; unsubstituted al kyl; wer al kyl, by

car boxyl and/ owd $ams6%; and 15 R[err] denot es a group ReI/EPSHN2033a
[err] wherein - Y[ err] denotes hydrogen;
unsubstituted | ower alkyl; or substitutedl® kyl by carboxyl,

Rl err] denotes hydrogen or |ower alkyl, and 25 R[err] denot es

hydr ogen; saturated or unsaturated, unsubstituted heterocyclyl having
5 or 6 ring nenbers and 1 bﬁb?, mtrogen hetero atons; saturaed or
unsat urated one or sever, | d sub§td ut ed het e({gocycl yl oxo, | ower

al kyl , a%mho or CF[ eNlll,lﬂ;w or 6 ring-genbers and 1
to 3 nitrogen hetero atons; ° benzot hi azol yl ; Wr a group of
formula 30 R,.,
REPLACEMENT SHEET 106
hd lle 1
wherein

R, denotes lower alkyl

R; denotes hydrogen, cycloalkyl or lower alkyl

'R, denotes hydrogen or lower alkyl,

R,, denotes hydrogen, hydroxy; amino; phenyl; alkenyl; cycloalkyl;
heterocyclyl; unsubstituted alkyl; substituted alkyl, by CF,, OH, alkoxy,
carboxyl, halogen, amino, monoalkylamino, dialkylamino, trialkylamino,
pyridyl or 2 a sulfonic acid residue; a group of formula

OR,,

wherein
R;, denotes hydrogen or lower alkyl,

Z denotes oxygen, sulphur, or N-R,;, wherein
R,; denotes hydrogen or lower alkyl, and

R,, denotes hydrogen; dihydroxyphenyl; cycloalkyl; heterocyclyl;
unsubstituted lower alkyl; substituted lower alkyl by pyridyl or
monoalkylamino, dialkylamino or trialkylamino; and,

R, and R, and/or R, and R, independently of one another together with the

nitrogen denote heterocyciyl,

R, denotes heterocyclyl, and .

R, denotes hydrogen; acyl; carboxyl; unsubstituted alkyl; substituted alkyl by halogen
or carboxyl.

A



[err] 'ﬁn'ierheetHasBeenReplaced Z[err] is the sane as Z
in formula I, 10 enotes | ower al kyl,

R err] denotes hydrogen, cy* : “ r al kyl,

Rlerr] denotes h dro n or | Kyl : R S
hydr ogen; pheny ?@?F; cycl oal kyl ; unsubstituted al kyl; W&%&f
substituted al tyI by CF[err] dial kylam no, lbgi al kyl am no, hydroxy, pyridyl
15 or Serr]H and Rl err] denotes

hydr ogen; pyridy]; cyclaalkyl: u o) r al kyl;

substituted | v&"ﬁ?’ﬁ%"%ﬂf‘%}; °a‘§}lsclll%§g ‘Lﬁaae%o%\ﬁ@ﬁo saturated or

- unsaturated hetrocyclyl having 5 or 6 ring nenbers and 1 to 3

- nitrogen hetero atons; or one or ygayeral fold substituted heterocyclyl by
- 20 | ower al| | ®&nd/ or thiono, having 5 or 6 ring

nmenbers and 1 to 3 nit hetero atons;

Rlerr] and R err] togeth TI F t%e%tm n gtom denote heterocycly%

sel ected fwom sat ur at cH&Ni—-m;t erocycl yl
havi ng.5 or 6 ring rren‘Bers 87d o or 2 nitrogen hetero

atons; saturated, one or several fold substitut 66

heterocyclyl by oxo or |ower alkyl, having 5 or g nenbers and 1 or 2
nitrogen hetero atons; and/or Rlerr] and R err]
together with the nitrogen atom denote saturated, unsubstituted

het erocyclyl havifigein OF 6 ring nenmbers and 1 or 2 nitrogen and/or oxygen
hetero atons; unsaturated, one or several fold substituted heterocyclyl by

30 R,, (+besame esB; imfargmla IAaving 5 or 6 ring nenbers and 1 or
2 nitrogen and/ or . . gen hetero atons.
107 4. A coypoﬂfnﬁeﬁmﬁﬁvowmmgg1 m 1 to 3 of fornula
V-R3 W, is the same as W in formula IA
R,, denotes hydrogen, lower acyl; unsubstituted alkyl; substituted lower alkyl, by
carboxyl and/or fluoro; and

R,, denotes a group of formula

R

—or, N g —wen,
RSS

llas libs lics

wherein

Y, denotes hydrogen; unsubstituted lower alkyl; or substituted alkyl by carboxyl,

R,, denotes hydrogen or lower alkyl, and

R, denotes hydrogen; saturated or unsaturated, unsubstituted heterocyclyl having
5 or 6 ring members and 1 to 3 nitrogen hetero atoms; saturated or
unsaturated one or several fold substituted heterocyclyl by oxo, lower alkyl,

amino or CF,, having 5 or 6 ring members and 1 to 3 nitrogen hetero atoms;

benzothiazoly!; or a group of formula

S
-

) O A A



e

[err] wherein . Mpelareglesd CH or N 10 vVd
 This Sheet : enotes CH
or N-O Rlerr] denogg‘s‘mmmi‘ﬂ an ester noiety, R2 denot es

a group of fornula [err] erein Rlerr] is as
defined in claim!| and ‘denotes a group of fornula :
[err] 25 wosesseomher ein Z denotes N-Rlerr], wREFEPI§02023
Rlerr] is as défined in claiml, and Rlerr] and R err] together
with the nitrogen atom denote heterocycl W6 which is a

pi perazinyl. 30 5. '

7-[[(2-am no-4-thiazolyl)-(Z)-(hydroxyi m no)acetyl]am nol-3-[[(am noi m nome
t hyl) - hydr azonol ng&hyl ] - 3-cephepz4- carboxylic acid, Z,

108 9/ s _c% ' g/

7-[[ (2-am no-4-thi azoTYR\- (Z) - (hydr oxyNm _pdg, cet WT] - ani nol- 33 i per azi no
I m nonet hyl ) - hydr azono] rreN;’M ] - 3-cephe - ca?boxyl ? c acid; \Lk("p P .

7-[[(5-Am no-1, 2, 4-t hi adi azol - 3-yl ) - (Z) - (TRuor met hoxyi m no) acet yl ] ammi no] - 3
:alc' . [ [ (pi perazi noi mi nonet hyl) hydraon(')I nmet hyl ] - 3- cephem 4- car boxyl ic
i d. : .

lids lles lifs

wherein )

Z, is the same as Z in formula 1,

R,, denotes lower alkyl,

R;, denotes hydrogen, cycloalkyl or lower alkyl,

R,, denotes hydrogen or lower alkyl,

Ry, denotes hydrogen; phenyl; allyl; cycloalkyl, unsubstituted alkyl;
substituted alkyl by CF,, dialkylamino, trialkylamino, hydroxy, pyridyl
or SO,H, and .

R,,, denotes hydrogen; pyridyl; cycloalkyl; unsubstituted lower alkyl;

" substituted lower alkyl by pyridyl or trialkylamino; saturated or
unsaturated heterocyclyl having 5 or 6 ring membérs and 1 to 3
nitrogen hetero atoms; or one or several fold substituted heterocyclyl by
lower alkyl and/or thiono, having 5 or 6 ring members and 1 to 3
nitrogen hetero atoms; '

R, and R, together with the nitrogen atom denote heterocyclyl selected

from saturated, unsubstituted heterocyclyl having 5 or 6 ring members and 1

or 2 nitrogen hetero atoms; saturated, one or several fold substituted

heterocyclyl by oxo or lower alkyl, having 5 or 6 ring members and 1 or2
nitrogen hetero atoms; and/or

R,, and R,,, together with the nitrogen atom denote saturated, unsubstituted

heterocyclyl having 5 or 6 ring members and 1 or 2 nitrogen and/or oxygen

hetero atoms; unsaturated, one or several fold substituted heterocyclyl by

CHO or lower alkyl, having 5 or 6 ring members and 1 or 2 nitrogen and/or

oxygen hetero atoms.

e

A



6. A conpound of 1 forrrul a wherein

5

Rl err] is the sane as R[e'ﬁ’msSh la‘ff'[115 Ac is as defined in

formula L R2pden formul ae [err]

wherein - r]|s |n formula I A IS
é&éﬁ ;ﬁ@ﬁﬁ*&&w

t he sane as R4 |n ormul a IA and 25 - Rl err] denotes hyd
cycl oal kyl | over al kyl or a group of forfa.,l a [err]
REPLACEMENT SHEET 109

wher ei n 4. A compound of afyl 6t of dsims 1o P8 fomuiR €771 1N formula 1A

V-R, .
i s
, hi_ll__c_co HN __r___r "

HN— W of_N _—CH=N—R,

COOR,

wherein

W denotes CH or N

V denotes CH or N-O

R, denotes hydrogen or an ester moiety,
R, denotes a group of formula

-N ®RR) | IIb

wherein
R, is as defined in claim 1 and
R; denotes a group of formula

N— R:o Ile

wherein
Z denotes N-R,,, wherein
R;; is as defined in claim 1, and
R, and R,, together with the nitrogen atom denote heterocyclyl which is a

piperazinyl.

5. 7-[I(2-amino-4-thiazolyl)-(Z)-(hydroxyimino)acetyl}amino}-3-{[(aminoiminomethy!)-
hydrazono)}methyl]-3-cephem-4-carboxylic acid:

L



Z[err] is the sane as err‘f“orrruIaIA Rlerr] is the sane

as Rerr] in fornmula I A Th‘{gSheetHasBeenR lafler r] denotes nethyl, ,

R err] denotes hydrogen, ydr oxy, and Rl err]
and Rlerr] and/or R err] ax \‘\mll endently of one another together
with the WO 96/35692 'n| enote het er ocycl yl, and PCT/EP96/02
conpound of f or nul ae 'l bp, IIdp and Ilep denote any tautoneric form in

. free 10 form or, where such a forl®Bexists, in formof an acid
faddition salt, inner s at epar salt Qr hydrate t her eof .
RS it oo e e . [
las-defined in fgﬁﬁyﬁﬁm Yi)-h dmzono]m&ﬁ]—?’-]ce?lién{l&cﬁwfylﬁsacﬂi err] in formula I A

5 or mul ae [err] 30

| and err denofes a grou

sher ein 711C -a’fremo-]l,z,%ﬂuad@azgh DeZ) {ometboxyimiocetyllaminol 3. R{er r]
. 1s the sanme as .
1 110 ﬁﬁk%&]@aﬂrﬁfg@ DP: roge%me@%?ﬁgqhﬁt)ﬂ%%}w & lfg'yl or a

|j group of formul ae.
' 6. A compound of formula

s
AcNH -—-l’ ™ |

= (
04——N\I¢—GH—N—R2, P

1P
wherein
R,, is the same as R, in formula I,
Ac is as defined in formula I,
R;, denotes a group of formulae
R
—Ov, or —N **
llap libp

wherein

Y, is the same as Y in formula IA,

R, is the same as R, in formula IA, and

R, denotes hydrogen, cycloalkyl, lower alkyl or a group of formula

c/SRn C/Zp
Tla or -
\NR", \N/Rop.
N
. Ftﬂ)p
lidp ilep

* [+ L M S *



Rlerr] is the sane as
Rlerr] in forrw err] denot es hydrogen, l,ﬁr lg{@bﬁyl
or hydroxy, and Rlerr] and Rierr] and/or Rferr] an err|
i ndependently of one another together witfyg the nitrogen
denote heterocyclyl, and a conpound of forrmulae Ilbp, Ildp and
| 1'ep denote any tauj ic form in free form or, where such a
formexists, in formot an acid addition salt, inner salt, quaternary
salt or hydrate thdl,gdtmezs&measll,iﬂform“hh%ess for the production of a

conmpound of forrrul;ﬂl & deflngj P cblalml by - ~ reaction of a

conpound of formul wherein Ac is as defined in

[err] s% tﬁQBeenRe laced Rlerr] is the same as R err] in
formula I A ' sane as Rerr] in formula IA
qusthesarreasmeo |

formWa | and R,,lsﬂieﬁhkhﬁfk,mfoxmulam
REPLACEMENT SHEET 111
R, , denotes methyl, :
? R0, denotes hydrogen, lower alkyl or hydroxy, and
R,, and R;, and/or R, , and R, , independently of one another together with the
nitrogen denote heterocyclyl, and

a compound of formulae Ilbp, Ildp and Hlep denote any tautomeric form, in free
form, or, where such a form exists, in form of an acid addition salt, inner salt,
quatemary salt or hydrate thereof.

7. A compound of formula

oj;rs =N—
Ig
N}cu N—R,,

COOR,

wherein

Ac is as defined in formula I

R, is he same as R, in formula IA, and
R, denotes a group of formulae

R
—OoY, or —NZ e
Rs

liaq libg

wherein
Y, is the same as Y in formula 1A,
R,  is the same as R, in formula 1A, and

* ¢ L L] S *



a) R err] denotes hydroxy and_Rerr] and d oget her form a bond, or
[err] R err] denotes hydrog_éﬁhls‘sﬂ ster formng group or a silyl

group, and r] together denot e oxo,

in free formor in formof .an sal t with a group of
fornul a WO 96/35692 H[ err] N - PCT’EPgmzof’\/
wherein R2 is ds defined in forrmula L or ' ) reacting a conpound
of formula [err] vvherél(h R[err] and R2 are as defined
informulal, with a conpound of fornula 20 wherein Ac is
as defined in foRgykdenoteschydrogenisieloalkyls Ip ‘Er‘cﬂ'ﬁ“l’ of foymulae -39
REPLACEMENT SHEET 112.
C/SRN : /z“
—CS ar
\NRBq /ROQ
\
qu
lidg lleq
wherein
R, is the same as R, in formula IA,
Ry is the same as R, in formula IA,
Z, is the same as Z in formula IA,

R, is the same as R, in formula IA,

Ry, denotes hydrogen, lower alkyl or hydroxy, and

R, and Ry, and/or Ry, and R,y independently of one another together with

the nitrogen denote heterocyclyl, and
a compound of formulae ITbp, Ildp and Ilep denote any tautomeric form, in free form,
or, where such a form exists, in form of an acid addition salt, inner salt, quaternary
salt or hydrate thereof.

8. A process for the production of a compound of formula I as defined in claim I by
reaction of a compound of formula

s
AcNH —-—r .

4'——N s CH

/N\

COOR,

wherein Ac is as defined in formula I and
a) either

[

A



5 _ 10 9. A corrpound of formula [err]

wher ei n Rlerr] is ah cfa 20 - NH - (CHerr])[err]

or - NH-CH err] CF3 | \ NH - (CH[err])2- N (CH3)3

gEPLACEl[vErNrT] SHERG 96135692 PCTIER36/02023
lIl

0) R, denotes hydroxy and R, and R, together form a bond, or
B) R, denotes hydrogen, a cation, an ester forming group or a silyl group, and
R, and R, together denote oxo,
in free form or in form of an acid addition salt
with a group of formula -

HN-R, . v
wherein R, is as defined in formula I, or

b) reacting a compound of formula

S
H,N mo
o/*""’N ~ CH -'_N=R2 VI
COOR,

wherein R, and R, are as defined in formula I, with a compound of formula
Ac-X’ vil
wherein Ac is as defined in f(;nnnla 1 and X' denotes a leaving group.
9. A compound of formula
H,N - Ry Vi

wherein

R,, denotes a group of formula

- N R,Rs) IIbi

* € L M § x



or OH J[err] Rlerr] is NH and Rl err]

I s hydrogen; or 10 Rlerr] is a group of fornula [err]
Ris -SCH err] Rlerr] is a group of formula 20 [err] and 25
Rl err] is hydrogen; or Rlerr] is a group of fornula err
or -NH - CH2 Wo®625692 CH rerJaoma
112 )
This Sheet Has Been Repl
e T
R, is the same as R, in formula I,
R, denotes a group of formula
Z;
g
\%1_ R, Hei
R9i
wherein

Zl denotes N‘le, Whﬂmin
R,y is hydrogen, alkyl or cycloalkyl, and
R, and R,; together with the nitrogen atom denote heterocyclyl which is a

piperazinyl; or

R, is the same as R, in formula I, and
R,; denotes a group of formula

_ SR,

c\
NRai

Idi

wherein :
R, denotes alkyl, preferably at least C, alkyl; or cycloalkyl, preferably
cyclopropyl, and
R,, denotes alkyl, preferably methyl; and
R, is the same as R, in formula I and

R,; denotes a group of formula

Z;
2
- Iei
'f'- Ria
R’l

* [ L M S *



114 Rlerr] is N- CH3 and Rlerr] is hydrogen; or

Rlerr] is the group 5 [err] Rlerr] is N- Cerr]JHerr] and 10
Rlerr] is hydrogen; or R is the group [err] Rlerr] is
oxygen and I s hydrogen. 20 10. A compound of fw
[err] vmgpgluégﬁ% Rlerr] is as defined in forrmula [ an 2023
Rl err] denotes a group [ S
113 —
wherein is Sheet Has Been Reﬂlaced
8 s T

R,; denotes hydrogen, alkyl or cycloalkyl

¥ Ry denotes hydrogen and
R, denotes CH,CF;, C(CH,),, OH or an alkyl group having at least 2 carbon
v atoms which is substituted by dialkyl amine or trialkyl ammonium, hydroxy;
or

R, is the same as R, in formula ],

R denotes a group of formula
Z
(I;
— Iei
N—R,,
RDI
wherein
Z, denotes N-R,;;, wherein

R,;; denotes alkyl, and
R, and R, together with the nitrogen atom denote heterocyclyl which is
morpholyl or pyrrolidinyl; or

R, is the same as R, in formula 1 and denotes preferably hydrogen
Rs; denotes a group of formula

C< Ilei

wherein
Z, denotes N-R,,,. wherein

T A0 e
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wher ei n Rlerr], Rerr] and lﬁl &m 5“ m‘jed in claim?9.
11. A compound of fornulae I, A I[err] Vi, IVa or Vla

according to anywpwesisei ng 10 claimin free form PCT/EPDE/D2023
conpound of forrmulae I, LA I[err], I[err], I[err]lVa or Vla according to
any preceding claimin salt fbMm 15 13. A conpound of
formul ae A Iferr] I[err] Vi, IVa or Mla according to claim12 in acid
addition salt form Ry denotesibydrogenosliod aseveloalkds mul ae L I[err],
I[err], I[err], Vi, g VenBfes ging toclaiml12 in net al
salt form 20 li"&efg X& Er%f)g{lld of formulae L IA | Vi [err]
| Vi, IVa or Via ac®Rydenges eycloalkyboe of clains 11 to 14 in
solvate form 16. Pharnmaceutical conposition, conprising a
conpound of claim1 in pharmaceutically 25 acceptabl e salt form or
free formin assnpllatmmmuasm‘qh foiegdd ,one phar maceuti cal
carrier or diluent. A compound of claim1, or a conposition
of claim16 for Esme%wm ﬁﬁﬁ%@l’lacal 30 18. A cqrrpound of claim1,
or a conposition of claim1l6 for use as an as an anti bi oti cumm
Z;
g
- Ilei
];I— Ryos
RDI
- wherein ..
Z, denotes N-R,;;, wherein
R;3 denotes hydrogen, alkyl or cycloalkyl,
R,; denotes hydrogen or alkyl, and
R, denotes a group
-N = CH - Phe
wherein Phe denotes phenyl or

R,; is the same as R, in formula 1,
R;; denotes a group of formula

- C IIfi

wherein
Z; denotes N-R,,,, wherein
R,y denotes hydrogen, alkyl or cycloalkyl,

A YO 1
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conpound of claim1 for use in the p aczgd-rredl canent for the
t r eat ment of mcrobial di seases[J ound according to claim

20 wherein the % [ 'ill di seases ar il bacterias l’?ﬁéﬁ%
from PseudoronaS,” Enterobacter, Enterococcus, Mraxella, ?us,
Kl ebsi el l a, Streptococcus, Staphyl ococcusHEscheri chia or Proteus.

WD 96/ 35692 PCT/ EP96/ 02023
117 Rlerr] is N - F—Gd!?&gs | . , LSs.t he group
Rlerr] is N- Cerr]H%r anadmyﬁf@?'}‘i@gﬂ{?gf&gg”‘é%?’%'?m by Ak?léro?] Is the
. group [err] Rl err] is oxygen and R is hydrogen.
Z, denotes oxygen and
’ R;,; denotes the group of formula

10. A compound according to claim 8 of formula

}I‘y
HN-N-CRx M
R,
wherein
R, is a group of formula
+
-NH - C(CH,), or - NH-CH,CF, or -NH-(CH,),-N(CH,),
or

M\ M\ /v CH,
—N NH —N N- —N N
e TN NS e —/ a, or
OH
H
4 ' .
-N or -NH-N=CH“C§~OH or

AR L
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11. A conmpound of formnul a err wherein Rlerr] is as defined
in formula | and Rerr], Tdss & ed WO 96/ 35692
PCT/ EP96/ 02023 118 [err]
wherein - Rerr], Rerr] a defined in claim?9. 12. A
conpound of fowmbeased2, | A I[[err], I[err],I[err]IVi, IVa or R ng
to any preceding claimin free form 13. A conmpound of fornulae I,
A IpI '"q IVi, IVa or Vla according tol.lény preceding . claimin salt
form 14. A compound of formulae I, 1A I,, I[err], I[err] IVi, la or Vla
according to claim13 in acid addition salt form
2al
OH
N or
CH, : OH
L J
R, is NH and
R, is hydrogen; or
R, is a group of formula
N N—cHO o N NH NH(CI-IZ);I(CHs)
- — — or - - -
\—/ N 2 ?
R, is NH and
R, is CH;; or
R, is - SCH;
R, is a group of formula
=N—< or =N-C,H,
and
R, is hydrogen; or
R, is a group of formula
/N T\
-N or —N NH or - NHOH ¢
° \_/
¢

or -NH-CH,-CH,-OH

.



15. A compound of fornulae I, A 1,, Shiel laée}{ | Va or Vla
according to claim13 in nmet al S'Etﬁ Bee" A corrpound of fornul ae
I, 1A I[err], I[err], I[err] I[err] rdl ng to any one of
clainms 12 to 15'§€§ te form I corrpositl 23
conprising a cor?% 8 claiml in phar maceut i cal ly accepta e saH
formor free formin association with at | g3t one phar maceuti cal

carrier or dil uent 18. A conpound of claim1, or a conposition of claim
17, for use as a rlqgfﬂ{,’tah aI 19. A compound of claiml, or a
conposition of c | use as an as an anti bi oti cum

WD 96/ 35692 R, is hydrogen; or :

PCT/ EP96/ 02023 119 20. A
conpound of claim1l for use in the preparation of a nedi canent for the

t r eat nent of RMiCiLe I di seases. 21. A conpound of claiml| for use
according to claim20 in the treatnment of mcrobial- di seases caused by

bacteri as sel ected from Pseudononas, Enterobacter, Enterococcus,

Mor axelwl a, Haenophilus, Klebsiella, Streptogoccus, Staphylococcus,
Escherichi a, or Pr ot eus. 22. Use Nf acompound of formula | as
defined in claim1, or use of a conposit\aadas defined in claim1l, as
a pharmaceuti cal . 23. A nmethod of treatnment of microbial diseases which
conprises adm nistering to a subj ect in need of such treatnment an
effective armuntRQisn.ccgmpwd of formula I.

R, is hydrogen; or

R, is the group

N
</ \Z-— CH,
NH .
S
R, is oxygen and
R, is hydrogen.

11. A compound of formula

HN =

7N A CH=N-—R, Vi

COOR,

wherein _
R, is as defined in formula I and

’ R,, denotes a group

* [ L M H * '
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ATHWAT

wherein
R,, R, and R, as defined in claim 9.

12. A compound of formulae I, IA, L, L, I, IVi, IVa or VIa according to any preceding
claim in free form.

13. A compound of formulae 1, 1A, L, I, I, IVi, IVa or VIa according to any preceding
claim in salt form.

14. A compound of formulae I, 1A, L, L. I, IVi, IVa or Vla according to claim 13 in acid
addition salt form. .

15. A compound of formulae I, IA, L, L, I, IVi, IVa or Vla according to claim 13 in
metal salt form.

16. A compound of formulae 1, 1A, L, I, I, IVi, IVa or VIa according to any one of
claims 12 to 15 in solvate form.

17. Pharmaceutical composition, comprising a compound of claim 1 in pharmaceutically

acceptable salt form or free form in association with at least one pharmaceutical

carrier or diluent.
18. A compound of claim 1, or a composition of claim 17, for use as a pharmaceuntical.

19. A compound of claim 1, or a composition of claim 17, for use as an as an

antibioticum.

e
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22.

23.

WO 96/35692 _ PCT/EP96/02023

119

. A compound of claim 1 for use in the preparation of a medicament for the treatment

of microbial diseases.

. A compound of claim 1 for use according to claim 20 in the treatment of microbial

diseases caused by bacterias selected from Pseudomonas, Enterobacter, Enterococcus,
Moraxella, Haemophilus, Klebsiella, Streptococcus, Staphylococcus, Escherichia, or

Proteus.

Use of a compound of formula I as defined in claim 1, or use of a composition as
defined in claim 11, as a pharmaceutical.

A method of treatment of microbial diseases which comprises administering to a
subject in need of such treatment an effective amount of a compound of formula 1.

—_—
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